
        
            [image: Cover]
        

    The Origins of AIDS
It is now forty years since the discovery of AIDS, but its origins continue to puzzle doctors, scientists and patients. Inspired by his own experiences working as a physician in a bush hospital in Zaire, Jacques Pépin looks back to the early twentieth-century events in central Africa that triggered the emergence of HIV/AIDS and traces its subsequent development into the most dramatic and destructive epidemic of modern times. He shows how the disease was first transmitted from chimpanzees to man and then how military campaigns, urbanisation, prostitution and large-scale colonial medical interventions intended to eradicate tropical diseases combined to disastrous effect to fuel the spread of the virus from its origins in Léopoldville to the rest of Africa, the Caribbean and ultimately worldwide. This is an essential perspective on HIV/AIDS and on the lessons that must be learned as the world faces another pandemic.
Jacques Pépin is Professor in the Department of Microbiology and Infectious Diseases at Université de Sherbrooke, Canada. He has conducted research on infectious diseases in sixteen African countries.

The Origins of AIDS
Second Edition
Jacques Pépin
Université de Sherbrooke, Canada
[image: Cambridge University Press]

[image: Cambridge University Press]
University Printing House, Cambridge CB2 8BS, United Kingdom

One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314–321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre, New Delhi – 110025, India

79 Anson Road, #06–04/06, Singapore 079906


Cambridge University Press is part of the University of Cambridge.


It furthers the University’s mission by disseminating knowledge in the pursuit of education, learning, and research at the highest international levels of excellence.


www.cambridge.org

Information on this title: www.cambridge.org/9781108487498

DOI: 10.1017/9781108767019


© Jacques Pépin 2011, 2021


This publication is in copyright. Subject to statutory exception and to the provisions of relevant collective licensing agreements, no reproduction of any part may take place without the written permission of Cambridge University Press.
First published 2011


13th printing 2017


Second edition 2021


Printed in the United Kingdom by TJ International Ltd, Padstow Cornwall


A catalogue record for this publication is available from the British Library.


ISBN 978-1-108-48749-8 Hardback

ISBN 978-1-108-72039-7 Paperback


Cambridge University Press has no responsibility for the persistence or accuracy of URLs for external or third-party internet websites referred to in this publication and does not guarantee that any content on such websites is, or will remain, accurate or appropriate.

To my father Jean-Marc (1930–2017), whose wit and wisdom I will never match

Contents
List of Figures
List of Maps
Acknowledgements
Note on Toponymy
List of Abbreviations
Introduction
1Out of Africa
2The Source
3The Timing
4The Cut Hunter
5The Scramble for Central Africa
6Tropical Boom Towns
7The Oldest Profession
8Injections and the Transmission of Viruses
9The Legacies of French Colonial Medicine
10The Legacies of Belgian Tropical Medicine
11The Other Human Immunodeficiency Viruses
12From the Congo to the Caribbean
13The Blood Trade
14A Long Journey
15Globalisation
16A False Villain, a Genuine Hero
17Epilogue
References
Index
Figures
2.1Phylogenetic analysis showing the relationship between SIVcpz-US and SIVcpz-gab1 and human isolates of HIV-1
2.2Phylogenetic analysis showing the relatively distant relationship between SIVcpz isolates obtained from P.t. schweinfurthii chimpanzees and human isolates of HIV-1
3.1AEF governor Antonetti visiting his counterpart of the Belgian Congo, 1927
4.1A child receiving the oral poliomyelitis vaccine, Léopoldville, 1959
4.2Professor Jérôme Rodhain during a mission to Léopoldville, 1954
4.3Surgeon Serge Voronoff removing testes from a chimpanzee
5.1Léopoldville, 1885. A store, Stanley’s house, a tent and the guest house
5.2Force Publique soldiers in Léopoldville, 1910
5.3Soldiers of the Force Publique in German East Africa, 1917
5.4River port of Léopoldville with railway, 1903
5.5River port of Léopoldville with commercial warehouses, 1956
6.1Population of colonies of central Africa, 1922–60
6.2Léopoldville’s population, 1923–59
6.3Inaugural flight of the route between Léopoldville and New York, 1946
6.4Age pyramid of Léopoldville in 1955
6.5Migrations and births in Léopoldville/Kinshasa
6.6Satellite photograph of Kinshasa and Brazzaville, early twenty-first century
6.7Ferry linking Léopoldville and Brazzaville, 1959
7.1A group of ‘évolués’ in a bar in Kindu, c.1955
7.2An association of free women in Léopoldville
8.1Prevalence of HCV infection at various sites in Cameroon by year of birth
9.1Eugène Jamot during a sleeping sickness case-finding survey
9.2Cases of trypanosomiasis in Cameroun Français and AEF-3, and use of trypanocidal drugs
9.3Incidence rates of trypanosomiasis, yaws and syphilis in Cameroun Français, AEF-3 and Tchad
9.4Cases of yaws and syphilis and consumption of antitreponemal drugs in Cameroun Français and AEF-3
9.5Cases of leprosy under treatment and cases of tuberculosis diagnosed in Cameroun Français and AEF-3
9.6Individuals vaccinated against smallpox and yellow fever in Cameroun Français and AEF-3
10.1Patients hospitalised at Léopoldville lazaret, 1914
10.2Small laboratory and patient examination, Kisantu mission, 1910s
10.3Intravenous drug given to a patient with yaws, Kisantu mission, 1920s
10.4Cases of endemic diseases in the Belgian Congo
10.5Incidence rates of endemic diseases in the Belgian Congo
10.6Institut de Médecine Tropicale Princesse Astrid and Hôpital des Noirs, Léopoldville, c.1950
10.7Patients at the Centre de Dépistage de la Tuberculose, Léopoldville, 1949
10.8Schoolchildren waiting for a chest x-ray for tuberculosis screening, c.1950
10.9Patients with tuberculosis under treatment in regions of the Belgian Congo
10.10Patient receiving an intravenous injection, Dispensaire Antivénérien, Léopoldville, 1929
10.11Cases of gonorrhoea, syphilis, injections of various drugs and visits for free women at the Dispensaires Antivénériens of Léopoldville
10.12Dr Paul Beheyt examining a patient at Hôpital des Congolais, c.1960
11.1HIV-2 prevalence in Bissau, 1987–2016
14.1A Belgian Congo soldier with a chimpanzee killed during hunting, c.1909
14.2Traffic jam at lunchtime, Léopoldville, 1951
14.3Young men in a bar of Léopoldville, c.1960
16.1Gaétan Dugas, c.1975
Maps
1Genetic diversity of HIV-1 in sub-Saharan Africa
2Distribution of the four subspecies of Pan troglodytes and the Pan paniscus bonobo
3Itinerary of the Brazzaville–Pointe-Noire and Léopoldville–Matadi railways
4Route of the Franco-Belgian ‘Sangha column’, 1914–16
5Cameroun Français and the four colonies that comprised the Afrique Équatoriale Française federation
6The Belgian Congo
7Congo River basin
8Historical range of the sooty mangabey in West Africa
Acknowledgements
During the lengthy process of writing up this second edition, I became especially indebted to Bernadette Wilson, who translated the parts written in French, to Michael Watson (Cambridge University Press) for his support, Anne Welschen (AfricaMuseum) for her help with the photographs and Christian Audet for the illustrations. Thanks also to Joyce Stringer for secretarial assistance, Eric Pépin for data collection and Martine Six for translation of documents in Flemish. I am grateful to my colleagues Eric Frost and Annie-Claude Labbé who helped me, over a long period, conduct the epidemiological studies that proved, indirectly, the role of iatrogenic transmission in the emergence of HIV.
Over the many years that I spent collecting historical documents, I was assisted in an ever-friendly way by the archivists and librarians of the following institutions: Belgian Ministry of Foreign Affairs, AfricaMuseum, Royal Library, Archives Générales du Royaume and Université Libre de Bruxelles in Brussels; Leuven University, especially the KADOC documentation and research centre; Université Catholique de Louvain; Bibliothèque Nationale de France and Service Historique de la Défense in Paris; Widener Library, Harvard University; British Library and School of Oriental and African Studies in London; Institut de Médecine Tropicale du Service de Santé des Armées in Marseille; and Archives Nationales d’Outre-Mer in Aix-en-Provence.
Photo Credits
The following photographs were used with permission from the Royal Museum of Central Africa (RMCA), now AfricaMuseum, RMCA Tervuren ©, and the numbers given are those of the RMCA Tervuren collection:

Figure 3.1 HP.1948.1115.3–20; photo C. Zagourski, 1927

Figure 4.2 HP.1960.5.993; photo M. Ryelandt (Inforcongo), s.d.

Figure 5.1 HP.1956.90.66; photo E. Manduau, 1884

Figure 5.2 HP.1967.1.1132; photo Pelet, 1910

Figure 5.3 HP.1985.14.8; Photographic service of the Belgian army, c. 1917 All rights reserved

Figure 5.4 HP.1956.56.379; photo A. Mahieu, 1903

Figure 6.3 HP.1956.15.2341; photo J. Costa (Inforcongo), 1946

Figure 10.1 HP.2004.3.22; photo F. Van den Branden, 1914

Figure 10.2 AP.0.0.23368; unknown photographer, 1925 All rights reserved

Figure 10.3 AP.0.0.23147; unknown photographer, 1925 All rights reserved

Figure 10.6 HP.1955.96.294; photo C. Lamote (Inforcongo), c. 1950

Figure 14.1 HP.1956.14.4; unknown photographer, 1908–10 All rights reserved

Figure 14.2 HP.1956.30.80; photo C. Lamote (Inforcongo), 1951


The following photographs were used with permission from SOCAN ©, and the numbers given are those of the RMCA Tervuren collection:

Figure 4.1 HP.1959.28.576; photo H. Goldstein, 1959

Figure 5.5 HP.1952.2.77; photo H. Goldstein, 1956

Figure 6.7 HP.1959.28.204; photo H. Goldstein, 1959

Figure 7.1 HP.1956.15.8379; photo H. Goldstein, ca 1955

Figure 10.7 HP.1956.15.3075; photo H. Goldstein, 1949

Figure 10.8 HP.1956.15.8693; photo H. Goldstein, 1950


The photographs in Figures 7.2 and 14.3 were used with permission from Revue Noire © Photo Jean DEPARA, Kinshasa, RDCongo, c. 1955–65/Courtesy Estate of Jean Depara – REVUE NOIRE. We are thankful to the National Aeronautics and Space Administration for Figure 6.6. The photograph in Figure 10.10 was used with permission from the Archives Générales du Royaume, in Belgium. Figure 10.2 was kindly provided by Axel Beheyt. Figure 16.1 was used with permission from Laurie Lynd and Fadoo Productions.


Note on Toponymy
In English-language publications, West Africa generally encompasses all countries on the Atlantic coast of Africa, plus some in the corresponding hinterland. I will rather use French terminology whereby West Africa starts in Mauritania, ends with Nigeria and also includes the corresponding hinterland. Central Africa (in colonial times, Equatorial Africa) starts with Cameroon and Chad, goes all the way to Rwanda and Burundi, and also encompasses the two Congos, Gabon, the Central African Republic and Equatorial Guinea. Most of the story told in this book occurred in central Africa.
In former French colonies, city names did not change much after independence. Gabon’s major port is still called Port-Gentil, despite the latter character’s dubious human rights record. However, in the former Belgian Congo, these traces of the colonisers were enthusiastically erased: Léopoldville became Kinshasa, Stanleyville became Kisangani, Elisabethville was renamed Lubumbashi, and so on. The country itself was successively known as the Congo Free State, the Belgian Congo, the Democratic Republic of the Congo (DRC) after 1960 (or Congo-Léopoldville, and then Congo-Kinshasa), Zaire under Mobutu’s dictatorship, and then DRC again after Mobutu was overthrown.
The federation of Afrique Équatoriale Française (AEF) included four distinct colonies: Moyen-Congo (present-day Republic of Congo, or Congo-Brazzaville), Oubangui-Chari (Central African Republic), Gabon and Tchad. AEF disappeared as a geographic entity shortly before 1960 when independence was granted to the four countries. To avoid confusion between the two Congos, I will use the term Congo-Brazzaville (it also changed names a few times) to designate the independent country that succeeded Moyen-Congo. Cameroun Français, or just Cameroun with the French spelling, refers to the part of current-day Cameroon that was administered by France under a mandate from the League of Nations after World War I (WWI) and the United Nations after World War II (WWII), until the country became independent in 1960. The maps in this book use the names of countries and cities as they were known at the time of the events in question. In principle, the location of each city, district, region, river or park mentioned anywhere in the book should be shown on at least one of the maps.
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Introduction
The official birth date of the AIDS epidemic is 5 June 1981. In an article of fewer than 500 words published in the Centers for Disease Control’s (CDC) Morbidity and Mortality Weekly Report, American clinicians described a cluster of five cases of Pneumocystis carinii pneumonia, a very rare infection of the lungs hitherto seen only in patients with severely compromised immune systems. These five initial cases were diagnosed between October 1980 and May 1981. All were gay men living in Los Angeles who had previously been healthy and were not receiving drugs that suppressed the body’s immune response. Quite a strange coincidence.1
At the time, the standard treatment for Pneumocystis pneumonia was an old drug called pentamidine, developed during WWII to treat sleeping sickness, which happened to be active against Pneumocystis. Pentamidine was not commercially available since the market was too small and it had to be distributed centrally from the CDC in Atlanta on a case-by-case basis. An astute CDC technician found it strange to have received several requests for pentamidine within a short period from hospitals in California and New York, for patients not known to be immunocompromised. This became the first step in the identification of the new syndrome by this federal agency, which then led research in the USA about this emerging unknown disease and the fight against it. Funding at the start was woefully inadequate: to put it mildly, the Reagan administration was not receptive to requests for funds to investigate and stamp out a disease that was striking homosexuals, whom it equated with perverts who richly deserved this divine punishment.2
Nobody could have imagined that, within four decades, nearly forty million people would have died of AIDS. By 2018, another thirty-eight million were living with its HIV aetiological agent (two-thirds in sub-Saharan Africa), making it by far the most dramatic epidemic since the Black Plague devastated Europe 500 years ago. Despite much improved availability of antiretroviral drugs in the southern hemisphere, which was a miracle of international solidarity, 800,000 deaths are added to this sorry total each year. This is still a net improvement compared to the record number of 1.9 million deaths in 2005.3
Since that fateful day in 1981, more than 400,000 scientific articles and thousands of books have been published on HIV/AIDS. Most are biomedical, while others analyse the psychosocial, historical, political, economic or geographic features of AIDS. Thus, the history of HIV/AIDS from 1981 to 2020 has been described in great detail. And the Band Played On by Randy Shilts and The Coming Plague by Laurie Garrett contain fascinating descriptions of the early years of the pandemic in the USA and Europe, including the heroic response of the few and the fatal denial of the many. Shilts, a gay journalist from San Francisco, died of AIDS a few years after his book appeared. Some books chronicled the AIDS epidemic in Africa after first describing the disease, its devastating impact on the lives of so many, a few success stories and many more failures in the response to HIV/AIDS. The most tragic case was South Africa, where President Mbeki, Mandela’s successor, continued for a decade to deny that AIDS was caused by a sexually transmitted virus. How can one combat a contagious disease if it is believed to be a nutritional deficit linked to poverty? For a summary of the dissemination of the virus between 1981 and 2006, I recommend John Illiffe’s The African AIDS Epidemic: A History.2,4–6
What happened before 1981 – how did the human race reach that point? – had only been addressed in The River: A Journey Back to the Source of HIV and AIDS. This book was written in support of the hypothesis that the emergence of HIV/AIDS was triggered by the contamination of an oral poliomyelitis vaccine with a simian immunodeficiency virus (SIV) through the use of chimpanzee cells during vaccine production. There is now overwhelming evidence that this did not happen, as we will see later.7
This book summarises and assembles various pieces of the puzzle that have gradually been delineated over the last two decades by a small group of investigators, to which I have added historical and epidemiological research of my own. Some elements are irrefutable, such as the notion that the Pan troglodytes troglodytes chimpanzee is the source of HIV-1. Other elements are less clear – for example, the exact moment of cross-species transmission (sometime in the first two or three decades of the twentieth century). Since the publication of the first English edition of this book, additional research has helped to refine some aspects of the story, to confirm a number of hypotheses and to generate a new one to be described at the end of this book. Some of the comments that I received also led me to reconsider a few specific points of the story.
My own contribution focused around the idea that colonial-era medical interventions requiring the massive use of re-usable syringes and needles jump-started the epidemic by expanding the number of infected individuals from a handful to a few dozen or a few hundred. In a burgeoning urban centre, this generated a critical mass at which point sexual transmission of the virus became preponderant, starting in core groups of sex workers and their male clients and later spreading to the rest of the adult population, with no going back: dissemination across Africa, and beyond this initial crucible, was now inevitable.
Some parts of the story rely on circumstantial evidence, such as the possible contribution of the blood trade in triggering the epidemic in Haïti, from where it moved into the USA. Potentially sceptical readers should look at the whole story before making up their minds. I believe it is coherent, and that the weaker parts are supported by a strong body of evidence immediately before or after these uncertain areas.
My own background is that of an infectious diseases physician and epidemiologist, not a historian. A historian would no doubt have spent more time than I did analysing some underlying processes, such as the relationship between colonised and coloniser, or the impact of the crude racism of this period on the attitudes and behaviours of these two groups, or the sometimes ambiguous motivations of the medical profession. An epidemiologist, on the other hand, wants first and foremost to understand how the very first case happened, how the second was infected, then by what mechanisms the number rose to 100, 1,000, then 1,000,000 people infected, what routes the virus took as it came out of Africa, and so on. In this case, however, reconstructing the dynamics of a virus over nearly 100 years requires a broad understanding of European colonialism in central Africa and its many and varied impacts on the populations living there, which I spare no effort to provide.
I started my career in the early 1980s as a medical officer in a bush hospital in Zaire, where I spent the four most challenging years of my life. The type of medicine that I practised there was not much different from that of my colonial-era predecessors: approximate diagnoses, empirical treatments, lack of human and material resources, systematic re-use of syringes, needles and other medical supplies (in Africa, shortages are at the root of all recycling). And I would add: complete isolation from the rest of the planet in terms of scientific knowledge. This was long before the Internet, mobile phones and other devices that now interconnect the whole of humanity, including villages in the African bush. If I had a question about some subject or other, I had to make do with the fifteen or so reference books I’d brought with me. If I couldn’t find the answer there, I had to improvise and learn to live with uncertainty and error, but without feeling guilty about any mistakes since my colleagues and I knew that we were doing the best we could.
I developed a fascination with sleeping sickness, an almost mythical tropical disease that happened to be endemic in my district and around which I conducted research for the next two decades. Since treatments for this disease had not changed for forty years, to understand the rationale (and sometimes irrational reasons) for these old treatments and try to improve them, I had no choice but to search for and read articles going back to the colonial era; this was my first foray into the history of tropical medicine. When I returned to Canada on leave, I always made a regenerative stop at the library of the Institute of Tropical Medicine in Antwerp, where I overheated the photocopier.
Eventually, I had to face facts: career prospects for a general practitioner expatriate in Africa were non-existent in the face of a growing number of national graduates, so I went back to school. After completing my training in infectious diseases in Canada, I returned to Africa, this time as a clinical researcher at the Medical Research Council Laboratories in The Gambia, a tiny country in West Africa whose borders remain an eloquent testimony to the absurdity of the colonial division of the African continent. There I worked on the epidemiology of HIV-2 infection and its interaction with sexually transmitted diseases. The Pasteur Institute had just identified this second human immunodeficiency virus in some West African patients, and their British colleagues had decided to confront it from a research centre located in the heart of the endemic area. By chance, they had front-row seats. In the course of my investigations, I met most of the few hundred Senegalese prostitutes who charged their Gambian brothers rock-bottom prices for a few moments of pleasure.
I returned to Canada in 1990 as an academic infectious diseases physician. I also coordinated AIDS control projects in central and West Africa, which provided a large number of sex workers with preventive and curative care. Contemporary prostitution in Africa is a subject I am familiar with, especially at the ‘low end’ of the market, where sex costs just a dollar or two.
I studied for a master’s degree in epidemiology during a sabbatical. Epidemiology is a science that connects exposures (for instance, to some infectious agent) and outcomes (such as developing AIDS or cancer, death, etc.), with the ultimate aim of reducing the frequency of these adverse outcomes. I won’t use much epidemiology in this book, though I confess to an inborn love of numbers which, Mark Twain notwithstanding, can often prove or disprove an argument.
Eventually these various professional interests coalesced, when I belatedly and with more than a little luck understood that there was probably a link between HIV-2 infection in Guinea-Bissau, its epicentre, and programmes to control sleeping sickness during the colonial era, when that country was known as Portuguese Guinea. An epidemiological study among elderly individuals in Bissau, my first incursion into this area, confirmed that subjects who had been treated for sleeping sickness or tuberculosis decades before were more likely to be HIV-2-infected. In contrast with HIV-1, HIV-2 infection is compatible with prolonged survival, which enabled us to document such associations with very simple tools: a good questionnaire and a few drops of blood on blotting paper.8
I realised that, during my time in Zaire, patients under my care were probably infected with HIV-1 through health care. In the rather primitive 110-bed Nioki hospital in the Mai-Ndombe region about 500 km north-east of Kinshasa, we used glass syringes and re-usable needles. Normally, these would go through the hospital’s autoclave after each use, which should have killed all pathogens, including viruses. However, I did not pay too much attention to how long the nurses boiled them in simple saucepans between patients when the hospital ran out of electricity and the autoclave could not be used. Power outages could last up to two months at a time, when the whole country was short of the diesel fuel needed for generators. These crises were the result of the appalling governance of this unfortunate nation. When the president and his cronies seized all the available foreign currency in the central bank to purchase another chateau on the Côte d’Azur or to fly in thousands of bottles of their favourite champagne, the oil companies stopped importing since they were not interested in being paid in zaires, the local currency, whose value melted away like snow in the sun. The economy of the entire country stopped until the government managed to find the dollars needed to replenish fuel stocks.
For sleeping sickness patients (up to 400 per year), we mostly relied on intravenous injections of an old arsenical drug called melarsoprol. Despite unfailing support from the Belgian technical assistance, melarsoprol was in short supply (some sleeping sickness patients died while waiting for the drug to be delivered), so that even 0.1 ml remaining in the vial after administering the dose for one patient would be used for the next. Wasting it was not an option.
I also remember the unfortunate tuberculosis patients who were given intramuscular (IM) injections of streptomycin every day for sixty days (or even longer if they could not tolerate one of the oral antituberculous drugs), with dramatic side effects: the drug was toxic to the inner ear, and many patients had a hard time walking or even standing, some of them permanently. The medical profession endlessly complained that African tuberculosis patients did not follow treatment plans; in fact, it was a miracle that two-thirds completed the prescribed regimen! Although that time was not so long ago, even if well before Bill Gates and the Global Fund, ‘international health’ resources were an order of magnitude lower than they are today, and the much more effective and less toxic treatment for tuberculosis comprising only oral meds was deemed far too expensive at $50 per patient compared to $10 for the streptomycin-based regimen.
Potentially even worse, in the twenty or so rural health centres that I supervised, several of which could only be reached by dugout canoe, formol tablets were put in a metal box along with the syringes and needles as a sterilisation measure since the tablets gave off antiseptic fumes. Abscesses following injections were rare, so this process killed the bacteria, but what about the viruses? As for blood transfusions, totalling about 200 per year administered mainly to children suffering from severe malaria, no lab tests were done to verify that the blood did not contain any infectious agents. Necessity is the mother of invention, but also of risk, and we sometimes gave transfusions without knowing the blood group of the donor or recipient (shortage of reagents), based on a simple compatibility test. Some lives were saved through these unorthodox practices.
I do not believe that transmission via medical intervention plays an important role in HIV dynamics today, and I agree with the experts that it contributes to less than 5% of recent HIV infections. Nevertheless, even one case is unacceptable, a betrayal of the old adage Primum non nocere. However, I became convinced that transmission during health care contributed to the simultaneous but hardly coincidental emergence of HIV-1 and HIV-2 in different parts of the African continent 50–75 years ago.9
These were sobering thoughts, and I started trying to connect the dots in the history of HIV. This book is the result of these efforts over many years. It would not have been possible without the support of my wife Lucie, a Congolese nurse, who kept my interest in Africa very much alive. Several relatives and friends died of an AIDS-like illness, after and also before the disease was identified in Africa. In our case, we didn’t need to search too far to satisfy ourselves that the disease did in fact exist in central Africa before 1981.
Some may say that understanding the past is irrelevant, what really matters is the future. I disagree. There are at least two good reasons for attempting to elucidate the factors behind the emergence of the HIV pandemic. First, we have a moral obligation to the millions of human beings who have died, or will die, from this infection. Second, this tragedy was facilitated (or even caused) by human interventions: colonisation, urbanisation and probably well-intentioned public health campaigns. Hopefully, we can gain collective wisdom and humility that might help to avoid triggering another such disaster in the coming decades. To quote philosopher George Santayana, ‘Those who cannot learn from history are doomed to repeat it.’

Chapter 1 Out of Africa
Ex Africa semper aliquid novi
Out of Africa, there is always something new, wrote historian Pliny the Elder more than 2,000 years ago. He was quite right. As early as 1984, just three years after the first description of the new disease, it was suspected that HIV, its recently discovered aetiological agent, originated in central Africa. This was mainly because the first studies in Africa, conducted in Zaire and Rwanda, showed that AIDS was common in Kinshasa and Kigali, where nearly 90% of sex workers were infected. These field studies were prompted by the observation that, of the first few hundred cases of AIDS diagnosed in Europe, about half occurred among patients coming from central Africa, mostly from Zaire. Notably, all were non-drug-using heterosexuals. Over the following years, the epidemiology of HIV-1 infection in Kinshasa would be described in great detail by a group of American, Belgian and Congolese researchers known as Projet Sida, based at Hôpital Mama Yemo (Mama Yemo was dictator Mobutu’s mother, a former sex worker). Projet Sida came to an abrupt end in 1991, when the city of Kinshasa was completely looted by millions of people from disadvantaged socio-economic backgrounds. This was a forerunner of the regime’s eventual fall or, at the very least, a sign of its profound decadence. Concerned by what might happen next, the American sponsors of Projet Sida hastily decided to shut it down. During the same period and until the 1994 genocide, similar epidemiological work was conducted in the hills of Kigali, 1,700 km east of Kinshasa.1,2
In retrospect, this early vision of central Africa as the source of HIV-1 was rather naive. Researchers assumed that since this was at the time the region with the highest prevalence (proportion of the population that is infected) among groups representative of the general adult population, the virus must have originated there, giving it more time to spread. There were at least two problems with this assumption.
First, there was an obvious bias, as little information on HIV prevalence was available from other parts of the continent, especially East and Southern Africa. Belgian researchers, the most prominent being Peter Piot from the Institute of Tropical Medicine in Antwerp (who subsequently became the founding executive director of UNAIDS, the United Nations programme specifically dedicated to the control of HIV/AIDS), had naturally initiated HIV research in the former Belgian colonies where their institutions had maintained networks and contacts over the preceding decades. Much to their credit, Zaire and Rwanda were open to AIDS research from the start; this was not the case with other countries such as Burundi and some English-speaking countries of East Africa, where there was a strong temptation to keep AIDS under wraps, thinking that if it was ignored perhaps it would go away. This proved to be a very poor strategy.
Second, the relationship between HIV prevalence and the duration of the epidemic is not straightforward: it all depends on the incidence (proportion of previously uninfected individuals who acquire HIV each year). We now know that in Kinshasa the HIV incidence among the general adult population was probably never higher than 1% per year. However, in some countries of Southern Africa, the annual incidence reached the extraordinary level of 5% in the 1990s (i.e. one seronegative adult out of twenty was newly infected with HIV each year). A prevalence of 10% could reflect an annual incidence of 1% continuing for more than ten years, or an incidence of 5% over just a couple of years.
However, even if these assumptions about a central African origin of HIV/AIDS were naive, they eventually proved to be correct, showing that in the scientific domain intuition can sometimes be trusted; however, proving or disproving hypotheses can be quite complicated, as we shall see.

Archival Samples
Additional and quite strong support for a central African origin of HIV-1 came from the testing of archival samples of blood. In the mid- and late 1980s, after reliable serological tests had become available, to understand the dynamics of HIV in the recent past, researchers tried to locate collections of sera obtained earlier for other purposes and kept frozen. This was the simplest, most obvious way to address this question. Scientists tend to clean out their freezers once in a while to make room for new samples, or their samples are destroyed when they retire or move on to other positions; however, sometimes samples are forgotten for a long time or deliberately conserved by forward-thinkers.
In this way, it was possible to establish that in Kinshasa, among mothers attending a well-baby clinic in the Lemba district in the heart of the capital, HIV-1 prevalence was 0.25% in 1970 and 3.0% in 1980. In the remote catholic mission of Yambuku and surrounding communities of the province of Zaire, 0.8% of 659 samples collected in 1976 during an investigation of an epidemic of Ebola fever were found to be HIV-1 seropositive when tested ten years later. This proved that the virus had existed in this part of the world for some time, but not necessarily that it originated there. Testing of archived samples of serum from American gay men who participated in epidemiological studies of hepatitis B also retrospectively documented cases of HIV-1 in the late 1970s, and possibly even earlier for drug addicts.3–6
The Yambuku epidemic of Ebola fever, which had led to the discovery of its causal agent, had largely been ‘iatrogenic’ (healthcare-related; from the Greek iatros, physician). In this small rural hospital without any physicians, syringes and needles were scarce and constantly re-used after simply rinsing them in hot water. This fuelled transmission of the blood-borne Ebola virus between unfortunate patients attending the hospital for other reasons: uncomplicated malaria, a routine case of gonorrhoea, etc. The first medical teams sent to the area understood this when they noticed that the disease was especially common among pregnant women, who systematically received unnecessary injections of drugs like calcium and vitamin B complex at the prenatal clinic. Like HIV, Ebola is a virus that is present in the blood and therefore transmissible by contact with it. To avoid waste and theft of the equipment, however, the Flemish nuns who ran this medical facility gave the nurses only five syringes and five needles each morning. This had to suffice not only for ambulatory patients and the prenatal clinics, but also for dozens of hospitalised patients. With this high rate of use, it was obviously impossible to sterilise injection equipment between patients. The medical staff, like their patients, firmly believed that injectable drugs were intrinsically superior to tablets. In the Congo, injections were considered to have an almost supernatural power, to transfer life force; the word nkisi means talisman, as well as medication. Three-quarters of the first 100 cases of Ebola in Yambuku were infected from injections received at the hospital, the others from taking care of sick relatives who themselves had been infected in the same facility. This was the exact opposite of first, do no harm.7,8
The epidemic came to an end after the hospital was closed following the deaths of several nurses and nuns, infected by their patients, and thanks also to the local villagers. Most of them were illiterate and did not have even the most basic understanding of microbiology, yet they wisely decided to block all travel on the dirt roads leading to Yambuku. The aim was to prevent evil spirits from entering – the wrong diagnosis, but an excellent treatment! To understand the terror that reigned in Yambuku and also infected the heroic medical teams dispatched to try to combat an evil that was clearly very contagious but the cause of which was unknown, it is worth reading the romanticised version of events written by William Close, an American physician who lived in Zaire for many years.9
The tragedy of Yambuku showed that even noble intentions to provide underprivileged people with health care could have disastrous consequences if the risk of transmission of blood-borne viruses through contaminated injections was not appreciated. This unfortunate situation was not new or specific to the Yambuku hospital and had already had infinitely more dramatic consequences (although no one at the time knew this) than these few hundred deaths from Ebola fever. The researchers in Zaire at the time decided, while enjoying a beer after a hard day’s work, to call this new disease after a nearby river, rather than the Yambuku mission, to avoid further stigmatisation after everything it had gone through. A quick glance at the first available map resulted in the choice of Ebola.
The contrast between the two diseases is an excellent illustration of the genius of HIV and why it succeeded in causing a pandemic. People infected with the Ebola virus quickly fall ill and die within a matter of days. This causes a spectacular epidemic, which triggers a massive (and usually successful) international response to control it. People infected with HIV, on the other hand, can live and quietly pass on the virus for ten years or more, and it takes even longer before physicians, even the most discerning, recognise the emergence of this new disease. Since the incubation period is so long and variable (from two to fifteen years), instead of being grouped together over a short period of time like Ebola and thus attracting attention, the first cases of AIDS were randomly spread over a very long time span. In addition, the symptoms could not have been less specific: weight loss, diarrhoea, prolonged fever, all of which are consistent with many other tropical diseases.10,11
The control of Ebola fever, with its short incubation period and dramatic manifestations, has so far been quite effective with two exceptions: the 2018–20 epidemic in the DRC (3,463 cases) and the 2013–16 crisis in West Africa (almost 29,000 cases). In the DRC, Ebola control was complicated by the chronic instability of the eastern part of this impoverished country, where violence and terror remain rampant, brought about by a plethora of armed movements, and where the people have long since lost confidence in all forms of authority. In West Africa, where the disease had previously been absent, Ebola was identified belatedly, after it had spread to many communities in three contiguous countries with porous borders. While Ebola outbreaks in isolated villages are relatively easy to contain, it is a different story when the virus reaches cities or densely populated rural areas. This is consistent with what has long been known regarding classical infectious diseases, such as measles, whooping cough and many others: the higher the population density, the faster they spread. Unfortunately, this also applies to HIV, and its urbanisation played a key role in its unrelenting propagation, as we will see later.
Elsewhere in Africa, no trace of HIV was found before the 1980s, which increasingly pointed to a central African origin of this ‘new’ virus. In West Africa, out of more than 6,000 samples obtained in Nigeria, Liberia, Ivory Coast, Togo, Senegal, Sierra Leone, Mali, Niger and Ghana in the 1960s and 1970s, not a single case of HIV-1 infection was elicited. A few cases of HIV-2 infection were documented, however.10
Meanwhile, in East and Southern Africa, in samples obtained from low-risk groups between 1959 and 1981, the scenario was the same and just as convincing: HIV was not found in Mozambique, Zimbabwe, Zambia, Uganda, Tanzania or northern Kenya, nor in mine workers in South Africa (who originated from Mozambique, Malawi, Lesotho, Botswana, Angola, Swaziland and South Africa itself). The earliest evidence of HIV in East Africa comes from Nairobi in 1980–1, where 1% of patients with venereal diseases and 5% of sex workers were HIV-1-infected.10,11
Early cases of full-blown AIDS were also documented retrospectively. No conclusions can be drawn from isolated cases of apparently immunocompetent patients found to have been diagnosed many years ago with a condition now frequently associated with AIDS, such as Pneumocystis pneumonia, if this is not substantiated by a specimen positive for HIV in the patient or his/her spouse. This is because there are rare non-infectious diseases of the immune system which lead to very low counts of CD4 lymphocytes (the cells that are the main target for destruction by HIV), and subsequently to any of a long list of opportunistic infections. Short of an archived specimen positive for HIV, the clustering of cases, geographically or temporally, or within a couple, is more suggestive of AIDS but never conclusive.12
Valuable journalistic information about some documented early cases can be found in The River and And the Band Played On. The most fascinating is that of an unfortunate Norwegian family (father, mother and nine-year-old daughter), who all tragically died in 1976. AIDS was unknown at the time and doctors could not explain what had destroyed this family. However, the situation was so unusual that they deliberately saved some blood samples, hoping to find the solution to this mystery one day. This was an excellent idea: these specimens were tested twelve years later, and not only were all three HIV-positive, they had all been infected with HIV-1 group O, a rare strain confined to central Africa. The child was born in 1967, which suggests that the mother was already HIV-infected by then. The father had been a sailor and, while still a teenager, he had visited a number of ports in Africa in the early 1960s, where he developed sexually transmitted diseases, presumably after contacts with prostitutes. He probably acquired HIV-1 group O in Nigeria or Cameroon, where his boat stopped for a few days in 1961–2. Life really does hang by a thread: a single ill-advised, unprotected act of sexual intercourse was sufficient to wipe out this family.13–16
A Danish surgeon died of AIDS in 1977, after working at the Abumonbazi rural hospital in Zaire in 1972–5 and in Kinshasa in 1975–7, following an earlier stint in the same country around 1964. It was possible to confirm the infection years after her death in a Copenhagen hospital. An eight-year-old Zairean child, infected perinatally in 1974–5, died in Sweden in 1982, and AIDS was serologically proven later on. A very unfortunate Canadian pilot was involved in a plane crash in 1976 in northern Zaire. He had to wait twelve hours in the wreckage of his plane before being found by some villagers, who took him to Kisangani, where he had surgery and received a blood transfusion. He died of AIDS in 1980; his serum was later found to be HIV-1-positive (transfusion-acquired infection progresses rapidly to AIDS because of the huge quantity of viruses in the blood bag).17–19
Jean Sonnet, formerly a physician at the university hospital in Kinshasa, reported seven cases of AIDS diagnosed retrospectively, four of them confirmed serologically, which had been acquired sexually in the DRC (or Burundi in one case) in the late 1960s or the 1970s, mostly among Belgian nationals. Then in 1979, some Brussels physicians tried unsuccessfully to treat a disease that was a mystery at the time, but which in hindsight was certainly AIDS. The patients were Zairians from the tiny political-financial elite rich enough to go to Europe in search of better medical care. The corrupt oligarchy that had destroyed the national health system had to leave the country if they had a serious illness, and no price was too high.20,21
Thus, although sketchy, testing of archival samples suggested that HIV-1 was present in the 1960s and 1970s, albeit at a low prevalence, in several locations in central Africa, but not in West, East or Southern Africa, at least on a scale that makes retrospective detection possible. The next step came from the documentation of the earliest case of HIV-1 infection in a sample obtained in the Belgian Congo around 1959, during a study on genetic diseases of red blood cells. Of 672 samples collected in Léopoldville and other locations and miraculously kept (probably forgotten) in a freezer, twenty-six years later one was found to contain antibodies against HIV-1, a male adult from Léopoldville. HIV genetic material was obtained from this sample, and analyses confirmed that this was indeed the oldest HIV-1 isolate ever documented. It was named ZR59.22,23
It took twenty years for another ancient specimen containing HIV-1 to be located. Finding old tissue blocks collected between 1958 and 1960 and kept in the pathology department of the University of Kinshasa, scientists discovered HIV-1 in a lymph node biopsy obtained in 1960 from an adult woman. It was given the name DRC60. Twenty-six other specimens did not contain HIV. DRC60 and ZR59 differed by about 12%. It was calculated that they shared a common ancestor around 1908–21, as we will discuss later. Although the exact time of its introduction into human populations remains debated, there is no doubt that HIV-1 was present in Léopoldville by 1959–60. If HIV could be found decades later in specimens from these two individuals, the capital of the Congo must have had at the very least a few hundred infected people at that time. The search for the origins of HIV was already honing in on a specific place, namely the former Belgian Congo and Léopoldville in particular.24

Viral Diversity: The Principles
Now we will examine how the genetic diversity of HIV-1 in different parts of the world helped scientists not only trace back the origins of the virus but also reconstitute certain crucial steps in how it spread. Everything we call ‘genetic’ refers to DNA or RNA, the genetic code of all living organisms. First, we need to quickly review what ‘sequencing’ is all about. The aim here is not to understand these methods in detail, just the underlying principles, to get a general idea of how certain conclusions concerning the origins of HIV were reached. For readers who haven’t done biology since high school, the rest of this chapter and part of the next two may be a bit challenging, but in Chapter 4 we will return to mainly historical or socio-political concepts. Please be patient!
Sequencing is the identification in their proper order of the series of ‘nucleotides’ that constitute a gene. It has become the acid test in many fields of biology, because how can we go farther than the code of life? A gene consists of a series of nucleotides that encode instructions leading to the production of a specific protein. The genome is the set of all the genes in an organism, its complete code. There are four types of nucleotides: adenine (A), thymine (T), guanine (G) and cytosine (C). Nucleotides are like letters of the alphabet, and the genome of any living organism is a long list of these four letters. The total length of the genome is proportional to the complexity of the organism; for example, the HIV genome contains just under 10,000 nucleotides, the Ebola virus genome close to 19,000, the agent of COVID-19 nearly 30,000, and the human genome around three billion. Viruses (from the Latin word virus meaning poison) are living organisms that are disconcertingly simple, out of all proportion to their pathogenic power and potential for destruction. Because of this simplicity, to multiply they need to take over the cells of more complex living organisms; in the case of HIV, the main targets are human CD4 lymphocytes that involuntarily become virus production factories. As collateral damage, this process results in the destruction of these cells that are essential to the immune system.
When scientists compare viruses, the similarity between sequences is called ‘homology’, and non-similarity ‘divergence’. If 90% of the sequences between two isolates are the same, they have 90% homology or 10% divergence. This degree of divergence is used to decide whether two isolates constitute subtypes of one viral species, or two distinct species. For instance, sequences of HIV-1 and HIV-2 differ by more than 50%. Homology and divergence are the scientific terms, but I will use ‘similarity’ and ‘difference’, which are easier to remember for the non-expert.
Based on such analyses, HIV-1 is now divided into four ‘groups’: group M (main), which is responsible for the pandemic and causes more than 99% of all HIV-1 infections in the world; group O (outlier), group N (neither M nor O) and group P (called P simply because it followed O), which did not spread outside central Africa. There was no particular reason to use the letters M, N, O and P to designate these four groups of HIV-1: they were simply chosen by the people working on it.
HIV-1 group M is divided into nine ‘subtypes’ (this time, it was decided to follow alphabetical order): A, B, C, D, F, G, H, J and K (E and I are missing because they were found not to be real subtypes). HIV-1 often makes small mistakes when replicating (replication means generating two copies from one original). These mistakes or ‘mutations’ are usually substitutions, which means that two copies have one nucleotide out of 10,000 which differs from the original (for example, a letter A becomes a G or a C becomes a T). This phenomenon is compounded by the enormous viral production throughout the long natural history of the infection. Up to ten billion copies of the virus are produced every day, with a commensurate potential for errors in replication, especially considering that the average patient survives for a decade between infection and death due to AIDS. This means that approximately 3.8 × 1017 copies of the virus are generated each day worldwide, and over 1020 each year.
Over the long term, among the population infected with HIV living in a given location, the progressive accumulation of all these replication errors slowly but surely leads to HIV’s genetic diversity. ‘Diversity’ is the accepted term, but it could also be called variability or differentiation. ‘Evolution’ is the term for the entire process of progressive change in an organism’s genetic code as copying mistakes accumulate, while ‘diversity’ is the result of this process. It goes from 1 error out of 10,000 nucleotides to 2, 10, 100, 1,000, and more. Virologists arbitrarily agreed that, when between 17% and 35% of the sequences of nucleotides in the initial virus have undergone replication errors (= 17–35% difference), there is a new subtype of HIV. Below this threshold, the two viruses belong to the same subtype. Above this threshold, there could be a distinct group, even another kind of virus.25
High-risk individuals (especially sex workers in Africa) can be infected with a first subtype, and later with a second subtype, which can recombine within some cells of this human host. Such recombinants have part of their genome derived from the first subtype and part from the second. Mixed-race, as it were. Over 100 recombinants have been recognised to date and more are regularly added to the list. Their names correspond to the two subtypes involved in the recombination, their progenitors; for example, CRF02_AG is a recombination of subtypes A and G. Some recombinants have generated their own epidemic in specific countries or regions.26
Subtypes differ with regard to their propensity to cause AIDS (individuals infected with subtypes C and D die faster) but also in their transmissibility. Shedding of HIV-1 in the genital tract of women infected with subtype C is higher than for other subtypes, which implies more effective female-to-male sexual transmission. With subtype C, the high degree of ‘viraemia’ (the quantity of virus in the blood) that characterises acute infections lasts longer (months rather than weeks) than with other subtypes, increasing its infectiousness. Subtype C spread like wildfire in Southern Africa, even though other subtypes had arrived at the same time. This higher transmissibility of subtype C explains its current worldwide preponderance.27–29
Some subtypes are associated in specific locations with particular modes of transmission. This represents a founder effect within specific risk groups: a subtype originally introduced in a group of intravenous drug users will continue to be transmitted preferentially to other addicts; another subtype originally introduced in sexual networks of homosexuals will spread preferentially to other gay men, and so on. A good example of this is South Africa, where subtype B is found in 96% of white homosexuals (after it was imported from the USA), while subtype C accounts for 99% of infections of black heterosexuals. In this rainbow nation there was an astonishing overlapping of two epidemics that evolved completely independently of each other, with subtype B being limited to a minority (homosexuals) within a minority (whites), while subtype C, which was more contagious, decimated heterosexual adult Bantu, who were infinitely more numerous, a majority within the majority.30
To date, there is no evidence that some subtypes are intrinsically transmitted better by one route than another, but this is difficult to study. As the relative contribution of some modes of transmission varies over time, depending on the effectiveness of control efforts targeting a specific risk group, the distribution of subtypes within a given country can also change.
Because of its frequent replication errors, HIV-1 evolves (in the biological sense of ‘gradual transformation’) one million times faster than animal or human DNA. This means that in just over a decade, HIV-1 will change as much as all the genetic changes and the ensuing diversity that accrued among the common predecessors of Homo sapiens, chimpanzees and gorillas over ten million years. The longer HIV-1 has been present somewhere, the more opportunities it will have had to undergo a series of mutations that will eventually allow it to evolve into different subtypes, and the more likely it is that recombinants will be created. Conversely, if we were to examine all of the HIV-1 isolates in a city where the very first case occurred only a year earlier, for example in a population of drug addicts, we would find little genetic variation. The viruses of all the individuals infected after this first case would still belong to the same original subtype, the founder.
Because HIV, like all living organisms, evolves in only one direction, from a single model of the virus (that of the very first patient – ‘patient zero’) to an increasingly complex differentiation into numerous subtypes and recombinants, we can reconstruct the sequence of its progress in a particular region or country by examining the local distribution of subtypes. The more different subtypes there are, the longer the virus has been ravaging the area.
Starting in the early 1990s, as new tools made it easier to examine nucleotide sequences from a large number of HIV-1 isolates obtained in various locations, an additional and very convincing argument emerged that supported a central African origin: the extreme genetic diversity of HIV-1 isolates from this part of the world.

Viral Diversity: The Facts
Worldwide, subtype C now accounts for 47% of all HIV-1 infections, followed by subtypes B (12%), A (10%), recombinants CRF02_AG (8%) and CRF01_AE (5%), subtypes G (5%) and D (3%), while F, H, J and K have undergone limited transmission (all combined: 1% of cases). The remaining 9% is made up of a long list of recombinants. However, the contribution of each subtype varies dramatically from region to region, which can be used to reconstruct the history of the dissemination of the virus.25,31
In North America and Western Europe, 85% of HIV-1 infections correspond to subtype B, which is clearly the one that was originally introduced into these two continents, the founder strain. Subtypes other than B are usually found in migrants who acquired HIV-1 in their countries of origin and brought this unpleasant travelling companion with them. In contrast, in Eastern Europe and Central Asia, subtype A accounts for more than half of HIV-1 infections: this epidemic had a different origin than that in Western Europe, and it spread initially through needles rather than gay sex. During the iron curtain era, the barriers that isolated the two halves of Europe from each other were relatively hermetic and the movements of populations – and therefore viruses – were very limited.25,31
In Latin America and the Caribbean, subtype B accounts for respectively 80% and 95% of strains, reflecting their proximity to the United States and its fifty million Latinos. This constantly growing mass of migrants, and the endless coming-and-going between the superpower and its backyard, facilitated the re-exportation of American strains of the virus. Cuba, on the other hand, stands out as the country with the lowest HIV prevalence in the Americas, but also the greatest diversity: about half of Cuban isolates are either non-B subtypes or recombinants.31–33
Cuba deserves close scrutiny, because it is the exception that proves the rule: in this case, diversity does not mean that the virus was there earlier; rather, it reflects the acquisition of multiple subtypes of HIV-1 by some of the internationalistas, the soldiers sent to fight alongside the leftist regime during the civil war in Angola. Recent studies documented great diversity in HIV-1 isolates in Angola, where all non-B subtypes found in Cuba are present. In addition to the needless deaths of several thousand Cuban soldiers (the regime has never admitted exactly how many were lost), victims of the megalomania of their all-powerful, entrenched dictator, the Cuban adventure in Angola illustrates how political and military events, even ideologies, had a measurable impact on the transcontinental dissemination of HIV. Epidemiology is also political.
During the interminable conflict that followed the Portuguese colony’s accession to independence, Cuba’s military intervention in Angola, financed by the USSR, lasted sixteen years, from 1975 to 1991. Nearly 400,000 Cubans spent time there, mostly soldiers, but also physicians, engineers and technicians. At the peak of their intervention in 1986, 35,000 Cuban troops were stationed in Angola. For the Havana regime, it was a way to whip-up revolutionary fervour in its young people and make them worthy heirs of Che Guevara and the Lider Maximo. Unfortunately, Angola became one of the most corrupt and capitalist countries on the continent: President dos Santos, in power from 1979 to 2017, amassed a fortune of thirty billion dollars, half of Cuba’s gross domestic product, while the vast majority of the Angolan population was mired in poverty and did not see any of the windfall from petroleum.34–36
When the Cuban soldiers returned to their island nation, there were few opportunities to transmit the pathogen acquired during their time in Africa. To limit the spread of HIV back home, the whole Cuban population was screened in 1986–9. Starting in 1986, the internationalistas were also tested before they left Angola: one couldn’t be too careful. HIV seropositives were quarantined for years in AIDS sanatoria (‘sidatoriums’) and brainwashed with preventive messages. The best-known sidatorium was called Los Cocos; it was located in a former leprosarium near a sanctuary dedicated to St Lazare – from leprosy to AIDS was just one small step!
According to the regime, the AIDS sanatoria were not places of death, far from it: living conditions were better than in the rest of society and seropositive patients, most of whom were asymptomatic, wanted to stay there as long as possible! Former inmates told a very different story: the sanatoria were prisons with wretched living conditions, especially during the ‘special period’, starting in 1990 when Soviet funds dried up and the economy nosedived as a result.
Cuba, a particularly long-lasting communist dictatorship and a veritable museum of utopias, was the only country that tried to control HIV like a classical infectious disease (identify those who are infected and isolate them to prevent the virus from spreading) rather than making it a human rights issue. With some success, it must be said.
Now Africa. Map 1 summarises the distribution of HIV subtypes across Africa. Additional studies published since then pointed to small changes in the distribution of some subtypes, but without modifying the general pattern. In Southern Africa, subtype C corresponds to 99% of HIV-1 infections, the greatest homogeneity on Earth. This implies that the virus arrived relatively recently in this region that is now so afflicted by AIDS, a finding corroborated by epidemiological investigations. Recent introduction, followed by phenomenal transmission. Subtype C accounts for 99% of infections also in Ethiopia. In East Africa, the picture is more nuanced and multicoloured, a result of the sequential introduction of several distinct strains. In West Africa, all the way from Nigeria to Senegal, CRF02_AG predominates, which means that this part of the continent was infected only after subtypes A and G had had the opportunity to recombine elsewhere, corroborating what had been revealed by the examination of old HIV-free blood samples before the 1980s.25,31,37
Map 1 Genetic diversity of HIV-1 in sub-Saharan Africa. The circles show the distribution of HIV subtypes in various African countries (U stands for unknown).

Adapted from Peeters.37

As shown in Map 1, countries in central Africa display by far the widest diversity in HIV-1 subtypes. All subtypes and many recombinants have been found in this region. However, differences between countries help us to track past events. In the Central African Republic, there is a strong preponderance of subtype A. In Chad, there are many recombinants, suggesting that the virus disseminated there relatively recently.31,37,38
In Cameroon, the CRF02_AG recombinant is by far the predominant strain, as in Nigeria to the north and Gabon and Equatorial Guinea to the south. This means that most of the HIV-1 transmission occurred relatively recently in these countries, since recombinants must be more recent than the two subtypes from which they are derived (just as children are younger than their parents). However, this observation does not in any way exclude the possibility that the very first case of human infection (by a virus which, by definition, was not a recombinant) occurred in Cameroon, the pathogen being then exported to a neighbouring country, where, finding circumstances more propitious for its propagation (and for the production of trillions of copies of the virus), a substantial part of its diversification took place. Subsequently, at least one recombinant strain was re-exported to Cameroon, where it caused much of its contemporaneous epidemic. Cross-border movements of the virus are two-way, in accordance with human migrations that fluctuate over time in tandem with economic or political factors.31,37,39
In the DRC, HIV-1 isolates obtained in 1997 from Kinshasa, Bwamanda (a town in the province of Equateur) and Mbuji-Mayi (the capital of the diamond region of Kasaï) were characterised. In Kinshasa, by descending order these were subtypes A (44%), D (13%), G (11%), H (10%), F (6%), K (3%), J (4%) and C (2%), while 7% could not be properly identified. More recent studies had similar findings, except for a surge in subtype C, which is more transmissible. This broad distribution of subtypes proved similar to what was measured retrospectively in samples collected in Kinshasa in the mid-1980s by Projet Sida: HIV-1 diversity in Kinshasa thirty-five years ago was far more complex than among strains currently found in any other part of the world! Clearly, this sprawling city was at the heart of our story.31,40–42
Only recently has HIV-1 diversity in Congo-Brazzaville been evaluated using a large number of isolates, obtained mainly in Brazzaville. A pattern similar to that in Kinshasa was found, namely a predominance of A and G but few CRF02_AG recombinants. Unlike its neighbour on the other side of the river, a few subtype B isolates were documented.31,43,44
In the final analysis, the two Congos are the countries with by far the greatest diversity of HIV-1 subtypes. Thus, the oldest epidemic (the term ‘epidemic’ implies that a large number of people are infected, as opposed to an ‘outbreak’, which is more limited) did in fact start in the DRC and Congo-Brazzaville, which allowed numerous subtypes to develop and some to recombine. The virus arrived later in the Central African Republic and Chad, and even more recently in Gabon and Equatorial Guinea, after subtypes A and G had the opportunity to recombine. The recombination that created CRF02_AG took place in the DRC, from where this strain was exported to Cameroon and its neighbours around 1973, before relentlessly following its own path.45
The genetic diversity of HIV-1 in a given location is influenced not only by how long it has been there, but also by how efficiently it propagated. An HIV-1 strain producing only one case of secondary infection every five years would present fewer variations after fifty years than the same strain that, introduced into another environment, generated a secondary case every three months, with each secondary case in turn producing a tertiary case every three months, and so on. The more people are infected, the more copies of the virus are produced each day, which increases the number of mutations and differentiation into subtypes.
What the great genetic diversity of HIV-1 in Kinshasa and Brazzaville means is that for the first time, in this large urban area, the strategic hub of the huge Congo River basin, the virus found conditions conducive to its dissemination on a scale that enabled it to flourish and differentiate, after an initial phase of stagnation or very slow multiplication that could have occurred elsewhere, in any of the countries inhabited by its simian source.


Chapter 2 The Source
So, HIV-1 originated in central Africa. But why, one may ask, central Africa? The answer, as we will see, is because this region is the habitat of the simian source of the virus. As an introduction to the wonderful world of chimpanzees, let us briefly review the career of the British primatologist Jane Goodall, some of whom’s findings will illuminate the rest of our story.
A View from Gombe
Valerie Jane Morris-Goodall was born in London in 1934. Her father was a race car driver and military man, who was rarely at home and then asked for a divorce in 1950. Thus, Jane was raised by her mother ‘Vanne’, grandmother and aunt in a female-only household in the coastal town of Bournemouth. This was a significant advantage, since no one ever tried to tell her that there are certain things that women shouldn’t do. Despite the war and her father’s absence, she seems to have had quite a happy, if rather solitary, childhood. Like many children, she was interested in animals from an early age, but unlike most children, she decided and managed to devote her life to them.1,2
An average student with little interest in the usual academic subjects, and without any financial support at a time when higher education for girls was the exception rather than the rule, Jane went to secretarial college after secondary school. Her first few jobs included one at the London Zoo. In 1957 she had a stroke of luck when a childhood friend invited her to visit her in Kenya, which was still a British colony. Once there, after some other jobs, she had a second stroke of luck: she was hired as a secretary by Louis Leakey, an internationally renowned paleo-anthropologist and director of a museum in Nairobi. Leakey and his second wife, Mary, had spent twenty-five years looking for fossils of early humans in the gorges of Olduvai in neighbouring Tanzania, and their discoveries would make them famous. Initially, the relationship between Mary and Jane was fraught; Louis had just ended an affair with his previous secretary, sending her off to study mountain gorillas in Uganda, close to the border with the Belgian Congo. He also had romance in mind when he hired Jane. He was to be disappointed in that respect, but was impressed by her patience and overriding interest in animals.
Louis Leakey was interested in apes and making connections and extrapolations between their behaviours and those of the first humans – their way of life, diet, and means of communication before language appeared. He didn’t have much luck with gorillas as his former secretary only stayed in Uganda for a few months, and Dian Fossey, who he recruited many years later, came to a tragic end, assassinated in a Rwandan forest, a victim of her own abusive behaviour towards the local people. Leakey had more luck with chimpanzees and Jane Goodall. After identifying the 52 km2 Gombe nature reserve on the banks of Lake Tanganyka as a study site, Leakey went looking for funding. Despite his reputation, his first grant applications were rejected, partly because his desire to send his secretary to work on the project seemed dubious from a scientific viewpoint.
He eventually succeeded in camouflaging this small detail, and secretly offered the position to another woman with a degree in anthropology, who turned it down. Initial support for the study came first from a small foundation, then the National Geographic Society, which had deep pockets thanks to its magazine sales. The Kigoma district commissioner refused to let a young white woman live alone in this isolated place, which was also potentially dangerous given the events unfolding in the Belgian Congo on the other side of the lake. The problem was solved by having Jane’s mother accompany her for a few months, starting in July 1960. Vanne took care of the logistics and a small dispensary while Jane went into the forest to look for the chimpanzees, numbering about 160 animals in all. At first they were difficult to find since the chimpanzees obviously didn’t know they were in a nature reserve where, at least in principle, humans weren’t allowed to shoot them.
Prior to that, most studies of chimpanzee behaviour had been on captive animals in zoos and research centres. Only one scientist had tried to observe them in their natural habitat but, unlike Jane, he didn’t have the time or the patience and only caught furtive glimpses of his subjects. Goodall, on the other hand, was willing to spend months, and eventually years, in the forest, sometimes accompanied by a tracker but often alone, gradually getting closer and closer until her presence was considered normal. She came to recognise individual animals and gave them names. She called the most sociable one David Greybeard. All this time, Louis Leakey continued to seek funding for this observational study, which still continues today, almost five decades after his death.
Quite soon, Leakey decided that Jane should get a university degree to give more credence to her observations and make it easier to get grants. He must have had excellent contacts in British academia because he achieved the impossible: he managed to get Jane directly into a PhD programme at Cambridge University. Her PhD in ethology (the study of animal behaviour) would be her first university degree, which gave her the opportunity to spread her wings and become the principal investigator on the grant applications. The matter was resolved in three years, half of which was spent in the field collecting additional data.
The most interesting thing about Jane Goodall’s early work is that she spent enough time observing chimpanzee communities in the Gombe Reserve to realise that, like humans, they had their own personalities. Some chimpanzees are gentle, others more aggressive. Some have a good relationship with their parents or other members of the troop, while others are loners. Some have a strong maternal instinct, others don’t. This marked individualism and their ability to laugh and even dance in the rain are perhaps what makes chimpanzees most like humans. Rather than reacting predictably and instinctively to a given situation, chimpanzees show intelligence and spirit, and experience all kinds of emotions.
Over the years, Goodall collected a large number of observations on the sexual behaviour of chimpanzees. Most of this activity takes place when the adult female is in heat and her vulva swells, which attracts the males, who copulate with her quickly, one after the other. No preliminaries, and as many as six different males may copulate with the same female in just ten minutes. Obviously this type of promiscuity favours the transmission of microbes present in their genital secretions. Some males will establish an exclusive relationship with a female of their choice, presumably for reproductive purposes, and take her on a ‘honeymoon’ far from the other chimpanzees. However, this usually only lasts for a week or two, during which they copulate as often as five times a day. Then, back to the usual behaviour.
Jane Goodall documented for the first time that chimpanzees are able to develop and use tools, mostly sticks to procure food (for instance, to dig out ants or termites or to extract honey from hives). More germane to our story, as we shall see later, is that the Gombe study showed that, unlike gorillas, chimpanzees are omnivorous. In addition to fruits, leaves, insects, eggs and all kinds of plants, they sometimes hunt and eat vertebrates, including monkeys, antelopes and small warthogs. Primatologists even observed instances of cannibalism at Gombe, where a female and two of her offspring ate other baby chimpanzees, but this may have been aberrant or at least quite rare behaviour.
Like humans, chimpanzee communities are occasionally stricken by epidemics. In Gombe in 1966, during an outbreak in the region’s human population, poliomyelitis caused four deaths and left some chimpanzees permanently paralysed. Respiratory infections (influenza and pneumonia in particular) followed, also with fatal consequences. This reflects not just the communal nature of life among the chimpanzees, who have frequent and close contacts with other members of their troop, but also their biological similarity to humans, whose microbes can be transmitted to chimpanzees and vice versa. This observation will be crucial for the rest of our story.
And like humans, chimpanzees sometimes engage in planned and organised violent behaviour. The Gombe team documented a war between two neighbouring communities which, after three years of attacks and killings, ended with the complete annihilation of the weaker troop. The myth of the ‘noble savage’ doesn’t apply here.
In 1975, the kidnapping of four American student interns at Gombe by Congolese rebels led by Laurent-Desire Kabila, who was to bring down Mobutu more than two decades later, radically changed the structure of the research project. Goodall, who appeared to have little sympathy for the victims and their families, lost some of her gloss. Fortunately, the students were freed after a ransom was paid. This led to an Africanisation of the research at Gombe, which was a normal and desirable development in a newly independent country. While supervising the Gombe research work from afar, Jane Goodall became an activist who wanted to improve the living conditions of captive chimpanzees and to protect the species. She became part of the global environmental movement and would spend much of her time flying from place to place, speaking at fundraising meetings. She was now an icon.
Although the definitive biography of Jane Goodall is rather hagiographic, she clearly made a monumental contribution to knowledge about chimpanzees’ behaviour and way of life, and showed patience, perseverance and courage (and perhaps some recklessness) in doing so, and this information will be very helpful in understanding early parts of the long journey of HIV. We will now review more systematically what is known about the distribution and behaviour of various species and subspecies of chimpanzees throughout tropical Africa.1

Our Closest Relatives
Chimpanzees are the closest relatives of humans, sharing 98–99% of their genome with us, and they are the most intelligent non-human animal. Chimpanzees and humans shared a common ancestor and diverged between four and six million years ago. In fact, chimpanzees are so close to humans that it was proposed to move them into the genus Homo, a somewhat perplexing idea. Much of our fascination with chimpanzees revolves around the question: what makes us human?
According to current taxonomy, there are two species: Pan troglodytes, the common chimpanzee, and Pan paniscus, the bonobo. Based on analyses of DNA, there are four subspecies of Pan troglodytes: Pan troglodytes verus (western chimpanzee), Pan troglodytes ellioti (Nigerian chimpanzee, until recently P.t. vellerosus), Pan troglodytes schweinfurthii (eastern chimpanzee) and Pan troglodytes troglodytes (central chimpanzee).
Chimpanzees are poor swimmers, so large rivers like the Cross, Sanaga, Ubangi and Congo became rather tight natural boundaries between the habitats of various species and subspecies, as can be seen in Map 2. Pan troglodytes verus (total population in 2016: 18,000–65,000 according to the International Union for Conservation of Nature (IUCN)) inhabits West Africa, from southern Senegal to the west bank of the Cross River in Nigeria; most of its population is now found in Guinea. Pan troglodytes ellioti (total population: fewer than 6,500) is found from east of the Cross to the Sanaga River in Cameroon, its southern boundary. Pan troglodytes schweinfurthii (total population: 181,000–256,000) inhabits mostly the DRC, east of the Ubangi and north of the Congo rivers, but its range extends into the Central African Republic, southern Sudan and eastwards to Uganda, Rwanda and Tanzania.3
Map 2 Distribution of the four subspecies of Pan troglodytes and the Pan paniscus bonobo.


Pan troglodytes troglodytes (total population: around 140,000) inhabits an area south of the Sanaga in Cameroon and extending eastward to the Ubangi and Congo rivers, spread over seven countries: southern Cameroon, Gabon, the continental part of Equatorial Guinea, Congo-Brazzaville, a small area in the south-west of the Central African Republic, the Cabinda enclave of Angola and the adjacent Mayombe area of the DRC. The largest populations are found in Congo-Brazzaville (40% of the total), Gabon (one-third) − where unfortunately they are rapidly declining − and Cameroon (one-fifth). Other countries have fewer than 2,000 each, with fewer than 200 in the DRC.3
Chimpanzee populations in the first half of the twentieth century were certainly higher than they are now, because there had been relatively little opportunity for human activities to disrupt the natural equilibrium of the species. Human populations were much smaller than today, with fewer hunters and fewer clients willing to purchase bush meat. As an educated guess, some experts suggested that, combining all subspecies, there were around one million chimps in 1960. The subsequent decline was particularly severe for P.t. verus, and is generally attributed to the destruction of its habitat by increasing human populations who farmed or logged and hunted for bush meat, to diseases like Ebola fever, and to capture for medical experiments.4–6
The rest of this section focuses on the central P.t. troglodytes chimpanzee, but the morphologic, demographic and behavioural differences between the four subspecies of Pan troglodytes are minor, at least for the non-expert. P.t. troglodytes chimps have a life expectancy of 40–60 years. An adult male weighs 40–70 kg, a female 30–50 kg. They live in rather loose communities (‘troops’) of 15–160 individuals, with a dominant male leader. When they reach sexual maturity, males generally remain in the community into which they were born, while females often join other troops. This intuitive exogamy maintains the genetic diversity of the subspecies and avoids the potentially devastating effects of inbreeding.
Chimpanzees are largely diurnal. To sleep at night, each individual builds a nest in a tree, complete with a pillow, 9–12 metres above the ground, which is normally used only once. For this reason, scientists have used nests to estimate chimpanzee populations, based on counts by surveyors who walk on line transects through forested areas as a sampling method. Population density of P.t. troglodytes is generally between 0.1 and 0.3/km2. Most communities live in forested areas, and a minority in savannahs.7–8
Chimpanzees are intensely territorial and most troops spend their entire lives within a 20–50 km2 area. Adult males are aggressive, and spend much of their time patrolling their small territories. Males of one troop can form raiding parties to attack lone males (or couples) from other troops. P.t. troglodytes chimpanzees usually have a hostile and violent attitude towards members of other communities.
P.t. troglodytes chimps have low fertility: on average, 800 matings occur for each conception. During their reproductive years (age 14–40), females give birth to a mean of 4.4 babies, half of which die before reaching maturity. Each female has a lifetime reproductive success of only 2.3. A small increase in mortality, due to hunting or diseases, is sufficient to reduce this number to less than two, and for the population to contract. This demographic vulnerability explains why the IUCN consider chimpanzees to be a threatened species.3,9
An infant chimp spends the first five years of its life completely dependent on its mother. Like humans, they become progressively autonomous during adolescence, reaching sexual maturity at age 12–13. Then, as shown by Goodall and others, chimpanzees are sexually promiscuous. So while their behaviour limits the transmission of pathogens between troops, sexually transmitted infectious agents will easily disseminate within a given troop once they have been successfully introduced.

All Kinds of Trees
We will now examine how it gradually became clear that one subspecies of chimpanzee was the source of HIV-1. The focus in the next section is on molecular biology, but I decided not to skip over this part of the story, which explains the very beginning of the pandemic. Readers who find this topic daunting could go directly to the conclusion of this chapter.
Let’s quickly review a science called phylogenetics. Phylogenetics uses nucleotide sequences (long lists of the letters A, C, G and T) to reconstruct the evolutionary history of various forms of life, including viruses. A ‘phylogenetic tree’ (as seen later in Figures 2.1 and 2.2) superficially resembles a genealogical tree. However, phylogenetic trees describe the relatedness between living organisms rather than ancestry. They measure the genetic distance between organisms, and identify the nearest relatives. Because ancestors are not available to be tested, ancestry is assumed rather than proven. In other words, we can identify brothers and cousins and establish, if applicable, the absence of family relationships between particular viruses.
2.1. Phylogenetic analysis showing the relationship between SIVcpz-US and SIVcpz-gab1 and human isolates of HIV-1. The SIVcpz-US and SIVcpz-gab1 isolates obtained from P.t. troglodytes chimpanzees (bold) cluster within the HIV-1 isolates, while SIVcpz-ant obtained from a P.t. schweinfurthii chimpanzee (italics) lies outside. Other SIV isolates obtained from monkeys and human isolates of HIV-2 lie further away.17


2.2. Phylogenetic analysis showing the relatively distant relationship between SIVcpz isolates obtained from P.t. schweinfurthii chimpanzees and human isolates of HIV-1. SIVcpz isolates obtained from P.t. schweinfurthii chimpanzees in Tanzania (italics) and SIVcpz-ant obtained from a P.t. schweinfurthii chimp in the DRC (italics) are separated from the HIV-1 group M isolates. The latter are close to SIVcpz isolates obtained from P.t. troglodytes (bold). HIV-1 group O lies outside the other HIV-1 isolates (in contrast to HIV-1 group N, which lies inside).19


Each division in the tree is the common ancestor of the organisms or isolates identified to its right. After branching, the organisms and their sequences evolve independently. The ‘root’ (at the extreme left) is the assumed common ancestor of all the organisms in the tree. To construct a phylogenetic tree, molecular biologists compare the differences in sequences of many isolates of putatively related organisms, for various genes. If the findings are the same for two or three genes, scientists are confident that they have produced the right phylogenetic tree.
An ‘isolate’ corresponds to a given pathogen obtained from one specific patient or animal at a specific point in time. If substantial laboratory work is done on any isolate, it will be given a name corresponding to either the initials of the patient, the name of the city or country where it was obtained, or whatever the researcher decides to call it (for instance, ZR59 for Zaire 1959 or DRC60 for Democratic Republic of the Congo 1960). Like children’s names, these names serve only one purpose, to distinguish isolates from each other.
For two isolates belonging to the same species, a greater degree of difference in their sequences, corresponding to a larger cumulative number of errors in replication, indicates that their common ancestor was further back in time compared to isolates with a lesser degree of difference. This is like brothers and sisters, born of the same mother and father, being more similar to each other than distant cousins who only share, say, great-grandparents. In practice, phylogenetic trees tell us that certain viruses are closely related and have a relatively recent common ancestor (these are said to ‘cluster’), like brothers or first cousins, while for other viruses the relationship is similar to that of tenth cousins, whose common ancestors lived many generations ago. Or that two living organisms are not related in any way.
Phylogenetics, therefore, were used to look for animal viruses most closely related to human HIV – those with the most similar sequences – in order to determine the source of the pandemic. At this stage of the investigation, researchers were certain that HIV had appeared in humans sometime in the previous century, and that it must have come from an animal. Because of their genetic proximity to our own species and their obvious susceptibility to many of our pathogenic microbes, primates were the first suspects. Thus, the goal was to find the simian virus that was HIV’s closest relative, its brother rather than its tenth cousin.

A Brave Conclusion
The first report of the isolation of a simian immunodeficiency virus (SIV) from a chimpanzee born in the wild came in 1989. This isolate, named SIVcpz-gab1, was obtained from a chimpanzee kept at a research centre in Franceville in Gabon’s equatorial forest, where fifty chimps were tested with assays used for the detection of anti-HIV antibodies in humans. Only two carried such antibodies; from one of them, the virus could be ‘grown’ (i.e. made to multiply) and then analysed. This chimpanzee, Amandine, came from an area near the border between Gabon and Cameroon, where she had been captured at six months of age after her mother had been slaughtered by a hunter. Amandine was four years old when the blood sample was obtained and seemed healthy despite presenting enlarged lymph nodes. Phylogenetic analyses suggested that SIVcpz-gab1, Amandine’s virus, was closer to HIV-1 than to HIV-2 and to SIVs from small monkeys. This was only a tentative start, but nonetheless a step in the right direction.10–11
It was not possible to isolate the virus from the second seropositive chimp, a two-year-old animal shot by hunters that died of its wounds shortly after being brought to Franceville for care. He remained nameless. A few years later, thanks to technological advances, DNA amplification was used on this chimp’s lymphocytes (which had been kept frozen) to sequence parts of the viral genome. This isolate became known as SIVcpz-gab2. It was close to SIVcpz-gab1, as could have been expected, seeing that they both came from the same animal species living in the same area.12
In 1992, a third isolate (SIVcpz-ant, this time Ant for Antwerp) was obtained from Noah, a five-year-old chimpanzee captured in the wild and impounded by customs officers in Brussels upon illegal arrival from Zaire. According to some – perhaps apocryphal – sources, he was presented to King Baudouin by Mobutu when the former visited Zaire in 1986, but the king did not want to keep the chimp at his chateau in Laeken, big as it was. Noah was two years old when he left his African birthplace. His isolate differed somewhat from HIV-1 and from the two previous SIVcpz isolates.13
In 1999, a fourth isolate, SIVcpz-US, was obtained from Marylin, caught in the wild and brought to the USA in 1963, aged four. Marilyn was probably Cameroonian, since she lived in a group of primates at an air force base in Alamogordo, New Mexico. A few years earlier, soldiers from the base had procured dozens of chimpanzees in Cameroon for NASA experiments designed to measure the tolerance of humanoids to extreme gravitational acceleration and explore the potentially harmful effects of exposure to weightlessness. Some unfortunate chimpanzees were even sacrificed to determine the acceleration, the number of Gs, that invariably cause death (237 G!). After a long training period, NASA blasted the first chimpanzee into space in January 1961 and a second ‘chimponaut’ a few months later. It was soon realised, however, that the astronauts tolerated these manoeuvres quite comfortably: the Soviets had just put Yuri Gagarin into orbit around the Earth without any apparent ill effects. The Alamogordo chimpanzees, now obsolete, were recycled into medical research. Marylin lived in a primate facility until she died in 1985 at the age of twenty-six, after delivering stillborn twins.14–15
In a survey of captive chimpanzees, Marilyn was the only one that was seropositive for HIV-1 antibodies. She had not been used in AIDS research, but had received human blood products between 1966 and 1969. During this early period, the blood products could not have contained HIV-1, so Marilyn had certainly acquired her SIVcpz infection in Africa. SIV sequences were recovered from the spleen and lymph nodes procured at autopsy. Using DNA analyses, researchers identified the subspecies of chimpanzees from which this recent and the previous three isolates had been obtained.16
As could have been expected from the geographic distribution of Pan troglodytes subspecies, Noah (from Zaire) was a P.t. schweinfurthii while the other three (from Gabon and probably, in Marilyn’s case, from Cameroon) were P.t. troglodytes. As illustrated in Figure 2.1, phylogenetic analyses revealed that the three SIV isolates obtained from P.t. troglodytes were similar to each other, and similar to HIV-1 strains from humans, while Noah’s SIVcpz-ant differed and lay outside this cluster, as did HIV-2 and SIVs obtained from other non-human primates. To repeat the analogy used earlier, HIV-1 from humans and SIVcpz from P.t. troglodytes were similar, like brother and sister, while SIVcpz from P.t. schweinfurthii was a third cousin. It was bravely concluded that P.t. troglodytes was the primary source of HIV-1 group M and its natural reservoir, and that there had been evolution of SIVcpz in chimpanzees resulting in P.t. troglodytes and P.t. schweinfurthii being infected with different lineages of SIV. Incidentally, note the power of these methods: this assertion concerning the origin of HIV was based on just four viral isolates, obtained from only four chimpanzees, but subsequently was proved right.17
Scientists could not rule-out that other chimpanzee subspecies, especially P.t. schweinfurthii, could have transmitted their viruses to humans. This prudence was justified because a single isolate of SIVcpz from P.t. schweinfurthii was available: the one from Noah. It was possible that in the future other isolates of SIVcpz, more similar to the human isolates of HIV-1, might be found in P.t. schweinfurthii.

Precious Faeces
Since this initial work was conducted mostly with chimpanzees that had been in captivity for some time, there was some doubt about whether the apes had acquired their SIVcpz naturally in the wild or artificially in their cages, where they had been in contact with other primates. In the first case, the puzzle was solved, while in the second researchers had ventured down the wrong track.
Non-invasive technologies were developed to measure the presence of SIV among chimpanzees living in the wild using urine and faecal samples, since obtaining blood samples was neither feasible nor ethically acceptable (some animals may have been hurt or killed in the process). We can but admire the motivation and expertise of these researchers, and especially their trackers, roaming through the forest looking for chimpanzee urine or stools, which they had to distinguish from those of other animals. The ground underneath chimpanzee nests is apparently the best place to collect these precious stools. Urine samples proved inferior and were abandoned.
Among 100 wild P.t. schweinfurthii from Uganda and Tanzania, only one was infected with SIVcpz-tan1 (tan for Tanzania). This isolate was similar to the previous SIVcpz-ant isolate from Noah, the Zairean P.t. schweinfurthii. More isolates were later found among P.t. schweinfurthii chimps in Gombe, where SIVcpz prevalence was around 20%. These isolates clustered with SIVcpz-ant, but diverged from the P.t. troglodytes isolates and from HIV-1 (Figure 2.2), confirming that P.t. schweinfurthii was not the source of HIV-1. In the DRC, an ambitious study involving forty sites showed that overall 15% of P.t. schweinfurthii were infected, with prevalences varying all the way from 0% to 100% between communities. For some unknown reason, this P.t. schweinfurthii SIVcpz was not transmitted to humans – or, if it was, its subsequent propagation was ineffective and the virus disappeared from our species. Or perhaps it exists in humans but remained confined to a remote region of the DRC, where roads are impassable and seropositive patients never underwent sophisticated molecular biology tests. In fact, in these regions, the simian viruses were much better characterised than their human counterparts.18–19
This heterogeneous distribution of SIVcpz probably reflects the community structures of chimpanzee populations and their behaviour: they have few contacts with chimpanzees belonging to other communities, except during territorial fights or when adolescent females migrate to other troops. But once SIVcpz is successfully introduced into a community, there seems to be substantial transmission between its members, sexually or otherwise.
SIV is non-existent among captive P.t. verus (the western chimpanzee), about 1,500 of which were tested. Surveys of wild P.t. verus and P.t. ellioti also failed to find a single case of SIVcpz infection. Why is SIVcpz absent within these two subspecies? Presumably because SIVs were introduced into P.t. troglodytes and P.t. schweinfurthii only after these subspecies had diverged from P.t. verus and P.t. ellioti half a million years ago. Such a scenario would imply that there has been little contact between the subspecies ever since, which is possible since the large rivers of Africa constitute watertight barriers. Presumably, some African rivers were easier to cross half a million years ago than they are today, allowing the two species and four subspecies of chimpanzees to evolve from a common ancestor, then populate different parts of the continent.20
Prevalence of SIVcpz among wild populations of P.t. troglodytes was measured in an extraordinary study performed in ten forest sites throughout southern Cameroon. To make sure that the faeces originated from P.t. troglodytes and to avoid counting stools from any individual chimp more than once, the researchers amplified a number of host DNA sequences for species, gender and individual identification. In other words, they used the chimpanzee cells present in stools to molecularly fingerprint each and every individual ape who had defecated. After excluding degraded specimens and those that contained gorilla (the trackers’ noses may not always be perfect!) or P.t. ellioti DNA, specimens were available from 106 individual P.t. troglodytes chimpanzees. Sixteen were infected with SIVcpz. Again, there was a lot of variation in SIVcpz prevalence between the study sites: in four of them, not a single infection was found; in three sites prevalence was over 20%; and in the highest it was 35%.21
All sixteen new SIVcpz isolates were closely related to SIVcpz isolates from captive P.t. troglodytes chimps and to HIV-1 groups M and N, but not to HIV-1 group O (always the outlier) or SIVcpz obtained from P.t. schweinfurthii. This phylogenetic proximity confirmed – now irrefutably – that the SIVcpz of P.t. troglodytes of central Africa was indeed the source of HIV-1 group M. Game over for this part of the story, thanks to a multinational group led by molecular biologists Beatrice Hahn and Martine Peeters. An essential piece of the puzzle concerning the origins of HIV had just been decoded and put in the right place; it explains why in the previous chapter we were able to conclude that central Africa was the geographical birthplace of HIV-1. Quite simply because the animal source of human HIV-1 lived there.
Additional faecal samples from P.t. troglodytes were collected over the following years in Cameroon, where the prevalence of SIVcpz infection is now estimated to be 6%. In Gabon, where overall prevalence is 26%, the same geographic variability was found. The virus is absent from the west and south of the country, but on the other side and especially in the north-east, going towards the border with Congo-Brazzaville, up to 55% of P.t. troglodytes are carriers. In the Central African Republic, as well as in the Mayombe region of the DRC, the small number of animals that could be tested were free of the virus.22
Chimpanzee populations separated by long distances or natural barriers like rivers harboured distinct lineages, while adjacent troops harboured viruses closely related to each other. More detailed analyses of the genome showed strong similarity of human HIV-1 groups M and N viruses with the SIVcpz lineages obtained from some specific P.t. troglodytes troops in southern Cameroon. And, a crucial finding for our story, the SIVcpz isolates from south-east Cameroon towards the border with Congo-Brazzaville and the Central African Republic were most closely related to what are presumed to be the ancestors of all HIV-1 group M strains, while those from south-central Cameroon were closer to HIV-1 group N.23–25
To support what we said at the end of the previous chapter, it is perfectly possible that ‘patient zero’, the first case that sparked the pandemic, was Cameroonian, even if the essence of the subsequent amplification of the virus occurred in another country, present-day DRC. In a later chapter, we will see how, even as far back as the days of German colonisation, trade from south-east Cameroon was conducted via the Congo River towards Léopoldville and Brazzaville. But since there were no isolates of SIVcpz infecting P.t. troglodytes characterised from any country other than Cameroon and Gabon, it is not impossible that sequences still closer to HIV-1 could be found one day in one of these lands, as yet terra incognita, such as north of Congo-Brazzaville.
SIV infection was found among faeces from western gorillas (Gorilla gorilla gorilla), a virus that was called SIVgor. SIVgor is very similar to HIV-1 group O, rather than to group M. Thus, gorillas are not the source of the HIV-1 group M pandemic. Without getting into the details, chimpanzees may be the source of HIV-1 group O as well, which they transmitted to humans and to gorillas independently, or to gorillas first, which then infected some humans.26–27
Until proven otherwise, it is most likely that the modes of transmission of SIVcpz between chimpanzees are the same as in humans: sex, from mother to child and possibly through blood–blood contacts. The efficiency of the transmission of SIVcpz during sexual intercourse between chimpanzees appears to be similar to that measured with HIV-1 in humans, but the potential is magnified by the sexual promiscuity of these great apes. For instance, one adult male in Gombe is known to have mated since puberty with twenty-five different females, and of course only a very small proportion of all matings can be observed. A female called Flo was once observed to copulate fifty times within a twenty-four-hour period. The substantial genital swelling of females during oestrus may facilitate transmission of viruses by making the mucosa more fragile. Most of this sexual activity takes place within the close-knit community. A study of paternity among chimpanzee communities showed that only 7% of offspring had a father from outside the troop. Transmission between troops could occur via out-migration of adolescent females, or during fights between males when blood-borne viruses could be exchanged.28

The Fourth Ape
A weakness in the investigations of SIV among chimpanzees was the dearth of information about the fourth ape, Pan paniscus, the bonobo (the orangutan is the third one, found only in Asia and SIV-free). The bonobo used to be called the pygmy chimpanzee, but this was a misnomer since the difference in size compared to Pan troglodytes is trivial. In evolutionary terms, the bonobo diverged from Pan troglodytes a million years ago. It inhabits parts of the DRC south of the Congo but north of the Kasaï–Sankuru river system (Map 2) in the Congo central basin, which has small human populations but is linked by rivers to Kinshasa, the main market for its farming and fishing products. The bonobo’s contacts with P.t. schweifurthii, which live north of the river, and with P.t. troglodytes, to its west, must be exceptional, since the Congo, the second greatest river in the world, is impassable by chimpanzees.29
Bonobos are less aggressive, more mutually tolerant than P.t. troglodytes, and males and females have similar social ranks (some primatologists even describe an unusual situation of female dominance). Bonobos are not territorial; males do not stalk or attack males from other troops, and interactions with other communities are generally peaceful. They have a particularly intense, peculiar – and dare I say – quasi-human sexual activity: they do it for fun rather than just for reproductive purposes, and they have sex mostly in what biologists call a ‘ventral–ventral mount’ (the ‘missionary position’). Highly dedicated primatologists described how they practise mutual genital–genital rubbing, genital massages, mouth kisses and even oral sex. Another unique feature of bonobos is their bisexuality, seen in both males and females. Some primatologists have even talked about ‘pansexuality’, so varied are their sexual contacts.30
Some form of courtship precedes about half of intercourses, but once they copulate fifteen seconds suffice. Intercourse is used to solve conflicts and to maintain social interactions, and female bonobos are known to accept sex in exchange for food, a process quite similar to some human behaviour that we shall describe later. The period of sexual receptivity of female bonobos is twice as long as for Pan troglodytes and bonobos are more likely to have promiscuous matings outside their own group. In principle, these factors could facilitate the sexual transmission of viruses.
Until recently, only a few bonobos living in zoos or primate centres in Europe and the USA had been tested for SIVcpz infection, and none was infected. The main problem in studying bonobos in the wild is that they are close to extinction, with 30,000–50,000 individuals scattered around a large area of the DRC. Their distribution is discontinuous and bonobos are well aware that their main predator is humans. Over the last few years, samples from around 200 wild-living bonobos, obtained from six sites in the DRC, have been tested and were all negative for SIV. Given the heterogeneity of the distribution of SIV among Pan troglodytes, one would like a larger number of Pan paniscus troops to be tested, but in the meantime it is fair to say that there is no evidence that this primate played a role in the emergence of HIV-1.31

Origins of SIV in Chimpanzees
Discussion of what was the source of SIVcpz infection in chimpanzees lies outside the scope of this book, which is to understand the early twentieth-century events that led to the current HIV-1 pandemic. To finish the story quickly, I will just add that SIVcpz originated from the recombination of distinct SIVs infecting smaller monkeys, principally the SIVrcm of red-capped mangabeys and a SIV that infects greater spot-nosed monkeys, moustached guenons and mona monkeys. The most likely opportunity for such a recombination occurred when chimpanzees hunted and ate smaller monkeys. Perhaps the two SIVs that gave rise to SIVcpz were transmitted independently to different chimpanzees and spread for some time before an ape became infected with both, allowing recombination to occur. Alternatively, one of the SIVs could have established itself within the chimpanzee population, the recombination occurring when one of the chimps infected with the original SIV acquired a second SIV from a small monkey, again via predation.25
Since the geographic distribution of the species of small monkeys mentioned above overlaps with that of P.t. troglodytes, this viral recombination was certainly achieved among this subspecies and the transmission of the virus to P.t. schweinfurthii occurred at a later stage when, exceptionally, an infected chimpanzee managed to cross the Ubangi–Congo line. While the Congo is an absolute barrier, the Ubangi can be forded at the end of the dry season via strings of islands, especially near the city of Bangui. SIVcpz appeared well after the differentiation between P.t. troglodytes and P.t. schweinfurthii about 90,000 years ago.29
To conclude, there can no longer be any doubt that the common chimpanzee from central Africa, Pan troglodytes troglodytes, is the source of HIV-1. It is in the natural habitat of this primate that the first case of human infection must have occurred, the mythical ‘patient zero’ that triggered the pandemic. And it is in this region in the heart of Africa that the virus started its journey.


Chapter 3 The Timing
Having identified the source of HIV-1, the next question is: when did the virus manage to cross species from chimps to humans? It has often been said that AIDS was a new disease on the African continent. Apart from the published cases mentioned in Chapter 1, clinicians working in central Africa, like Dr Bila Kapita, chief of internal medicine at Hôpital Mama Yemo in Kinshasa, reported that, at least since the mid-1970s, they started seeing cases that in retrospect were very likely to have been AIDS. This would be consistent with some degree of dissemination of the virus during the mid-1960s, given the average ten-year interval between infection and symptomatic disease. But could the disease have been present even earlier?1
Bush Medicine
In most district or regional hospitals of countries inhabited by P.t. troglodytes, the diagnostic facilities during the colonial era (and even today, with a few exceptions) were so minimal that it would have been difficult, even for astute and experienced clinicians, to recognise the emergence of a new disease characterised by intermittent fevers and profound wasting. Most such institutions did not have any kind of half-decent microbiology laboratory. No cultures were done for common bacterial pathogens or the agent of tuberculosis, and diagnoses were based on stains made directly on the specimens, or solely on the combination of signs and symptoms found during the clinical examination.
Fifty years later, I found the same situation at the Nioki hospital in Zaire: nothing had changed. This approach was relatively effective for diagnosing parasitic diseases (malaria, sleeping sickness, filariasis, intestinal parasites) but very insensitive for most bacterial diseases, and useless for viral infections. Little radiological investigation was available either; only in the best hospitals was it possible to get something as basic as a chest x-ray. The first x-ray machine in Brazzaville was installed in 1931, two years before in Léopoldville.
Thus, an AIDS patient with fever, chronic diarrhoea and wasting might initially have been given an antibiotic effective against, say, typhoid fever, a common infection with the same array of symptoms. An old antibiotic, chloramphenicol, used to be popular for this indication. If this did not work, then extra-pulmonary tuberculosis would be suspected and the patient started on anti-tuberculosis drugs (only after 1950 because, prior to that, there was no drug treatment for tuberculosis). It would take several weeks to determine whether the patient improved on this second empirical medication. Some responded, and probably did indeed suffer from occult tuberculosis: they gained weight, their fever subsided, the doctor declared victory and the family thanked the Lord. Other patients did not respond and died slowly, often at home after it had become clear that the hospital could not provide a solution, and the families did not want to waste all their meagre resources on unsuccessful therapeutic trials. The doctors would assume that these patients died from some form of cancer, the diagnosis of which was well beyond the scope of bush hospitals. A final diagnosis would never be made; it was buried quickly with the patient. Doctors had too many other things to worry about to try to determine the actual cause of a particular death by performing an autopsy. The capacity to recognise an emerging disease was minimal, for the simple reason that there was a long list of serious diseases, already recognised in every medical textbook of the time, that these hospitals could not diagnose.
In the capitals, diagnostic facilities were better but still nowhere near European standards at the time, even in the clinics whose main (or only) role was to provide care for Europeans. These hospitals had a few specialists, mostly surgeons who could carry out biopsies if some form of cancer was suspected. The specimens were sent to a collaborating hospital in Europe, and the results would come back months later. One such surgeon who worked in Brazzaville thought he had perhaps recognised a new disease, as we will see now.

A Unique Colonial Doctor
Léon Pales was no ordinary colonial doctor. He graduated from the naval medical school in Bordeaux in 1929, aged twenty-four. His widowed mother had to promise to repay the government in full if he dropped out or was expelled, and one wonders if this forced him to prolong his medical career. To earn some money during his medical studies, Pales worked as an anatomical assistant at the medical school, helping with autopsies and the dissection of cadavers for medical students learning anatomy, an experience that would later prove very useful.
While the usual MD thesis at the time consisted of a literature review of some narrow medical topic totalling 60–80 pages, his was 429 pages long and addressed a very unusual field: paleopathology, which is the study of diseases of prehistoric humans through examination of their bones. It would remain the standard French-language textbook for three decades. One of its main themes was that the study of ancient diseases could provide knowledge useful in understanding modern health problems. Quite a premonition!2
After studying tropical medicine in Marseilles, Captain Pales was posted to Moyen-Congo, arriving in Brazzaville in 1931 as the city’s surgeon. He was there for just over two years, and was later sent to Fort-Lamy in Chad. When he returned to France, he took additional surgical training, and then worked in Marseilles, teaching anatomy and ethno-anthropology at the École du Pharo. While leading a field surgical unit deployed during the invasion of France in 1940, he survived a bombardment by Stukas that wiped out half his unit (his courage during that engagement earned him the Legion of Honour). He was taken prisoner by the Germans in Champagne-Ardenne, where, though theoretically in captivity, he ran the local hospital.
In 1943, Léon Pales was seconded as assistant director of the Musée de l’Homme in Paris. His military records do not provide any clues about how he managed to make such a radical change, which ended his activities as a clinician. He had maintained a cordial relationship with the museum while in Africa, and sent it some objects of ethnographic interest. After the war, the army did not forget Pales and he spent the next five years in Dakar, heading up a large nutritional and anthropological survey.
From 1950 on, the rest of his career in France, at the Musée de l’Homme and the Centre national de la Recherche scientifique, was devoted to his first love – paleopathology – and, more generally, prehistory as well as anthropology and ethnology. Some of his superiors thought this was a strange occupation for a military doctor, but most of his annual assessments were very positive: ‘skilful surgeon’, ‘tireless dedication’, ‘extensive culture’, ‘brilliant physician, hard worker, original mind’. Pales retired from the army in 1957 and pursued his career in civilian life. He died in 1988 at age eighty-three, after a very full life.3
Extremely eclectic, Pales published nearly 200 scientific articles on subjects as varied as the anatomy of the foot, endemic goitre, tooth decay, sickle cell anaemia, cancer in Africans, nutrition in West Africa, pneumococcal infections, tuberculosis, an osteological atlas to identify Quaternary mammals, a practical handbook of comparative racial osteology to identify bodies of soldiers exhumed in Indochina, as well as many articles on palaeontology describing his findings when exploring various caves in France.

A Colonial Tragedy
During his two-year term in Brazzaville, Pales’ career intersected with a colonial tragedy for the sake of ‘economic development’: the building of a railway between Brazzaville and Pointe-Noire, the Chemin de Fer Congo-Océan (CFCO), whose main purpose was to avoid dependence on the Belgian railway. In a region with little infrastructure, a second railway was built only 100 km from the Matadi–Léopoldville line, at the same time as the latter was expanded (Map 3).
Map 3 Itinerary of the Brazzaville–Pointe-Noire and Léopoldville–Matadi railways.


Started in 1921, the 511 km railway would not be completed until 1934. Ninety-two bridges or viaducts had to be erected, as well as twelve tunnels, with the longest over 1.6 km. During construction, the regions immediately west of Brazzaville and east of Pointe-Noire presented no major logistical problems; food could easily be brought in and the sick evacuated. The middle, however, the 100 km stretch in the Mayombe, a dense and hilly equatorial rain forest crisscrossed by numerous streams and steep ravines, became a nightmare. The Mayombe was thinly populated, and its male inhabitants were the first to flee. As a result, the workforce had to be imported, creating a huge melting pot of all ethnic groups in French Equatorial Africa, forced to live in squalid conditions highly conducive to the spread of microbial agents, perhaps including HIV-1.4
Initially in Moyen-Congo, and later in Oubangui-Chari and Tchad, 127,250 adult men were conscripted to work on the CFCO. Paid 1.5 francs per day, less than 1% of what their French foremen received, they worked ten hours a day, six days a week. Most of the work was done with pickaxes, and the rubble was carried away on men’s backs. Daily rations of food were inadequate, and the workers often received less than they were supposed to. They were housed in mud-brick buildings, with 50–60 men sleeping in the same room. As rumours spread concerning the sad fate of the CFCO workers, it became increasingly difficult for the traditional chiefs and militias to recruit their target numbers, as many fled to safer areas, including into Belgian territory. The colonial authorities lowered the age limit, increased the duration of forced labour and coerced some unfortunate men into returning up to five times. Some workers absconded, usually in groups, but escape was harder to envision for men from Oubangui-Chari and Tchad. How could they possibly get back to their villages, 1,000 km away, without a penny in their pockets or any understanding of the local languages?4,5
Slave owners had an obvious interest in keeping their slaves alive: those who died constituted a loss of capital and were expensive to replace. The situation was different with the CFCO. The AEF government had contracted to supply 8,000 workers year-round for the Société de Construction des Batignolles, a large railway and public works company. The state was responsible for recruiting, transporting, housing and feeding the workers. As soon as one of them died, the state had to provide another and pay a penalty to the company if the minimum number of workers was not available. This was an early example of a public–private partnership in which the private company got excellent terms.
Grossly underpaid, underfed, overworked and housed in appalling conditions, between 15,000 and 23,000 workers died, ten times the death toll of the Léopoldville–Matadi railway built thirty years earlier. One death for every 25 metres. The most murderous section, and the most difficult from the engineers’ point of view, was the Mayombe. On top of the work accidents, epidemics broke out in the workers’ camps. Crammed together in rudimentary shelters, the workers were easy prey for various transmissible infectious agents.
Mortality among the Mayombe labourers was a staggering 496 per 1,000 man-years in 1926 (in other words, half would be dead within a year), 454 in 1927 and 384 in 1928. It declined to 173 per 1,000 man-years in 1929, when sanitary conditions improved after this scandal was revealed in France by writer André Gide and investigative journalist Albert Londres. In absolute terms, the peak mortality occurred in 1927, when 2,892 workers died at a rate of eight per day.4,5
The French government sent inspection missions to investigate whether the newspaper reports were true, and to come up with solutions. Two military doctors, General Lasnet and Lieutenant-Colonel Ferris, led the inspections. Ferris described the pathetic conditions of the primitive hospitals set up near the building sites, where huts erected for twelve patients could house thirty, increasing the transmission of pathogens. Someone admitted for pneumonia could end up with dysentery a few days later, or vice versa. The main causes of mortality were: dysentery (bloody diarrhoea), caused by Shigella dysenteriae, endemic in the Mayombe; pneumonia, caused by a bacterium known as the pneumococcus; beriberi, a vitamin deficiency that causes heart failure; other ill-defined febrile illnesses; and what the doctors called ‘physiological misery’, with some features (apathy, nostalgia) suggestive of major depression. Up to 50% of the workers who contracted pneumonia died from it. Ten years earlier and on another continent, this common infection had similarly ravaged African infantrymen crammed into makeshift camps in southern France during the Great War.4–7
The scandal in France and the inspection visits forced the AEF government to improve the workers’ sanitary conditions. Raphael Antonetti (Figure 3.1), governor from 1924 to 1934, was obsessed by the enterprise that he had run with an iron fist, and he knew he was in trouble. Disgusted by what he had seen, General Lasnet returned to Moyen-Congo eighteen months later to ensure that improvements had been made. The authorities in Paris had decreed that Lasnet no longer needed the consent of the governor general, who complained about this ‘medical dictatorship’.
3.1. AEF governor Antonetti visiting his counterpart of the Belgian Congo (lower right corner), 1927, with the steamer used to cross the Congo River. Antonetti did not travel lightly.


Antonetti spent months writing detailed replies to the inspectors’ reports. Instructions about how to take proper care of the workers were issued. Some mechanisation was introduced (previously, to quote Londres, ‘Negroes replaced machines, trucks, cranes’) and more goods were transported by existing sections of the railway than on men’s backs. The hospital infrastructure was improved. Food rations were larger, more regular and more varied. New clothes were now distributed every six months. Wages were increased, and some women allowed into the workers’ camps. Naturally, prostitution quickly developed and sexually transmitted diseases, hitherto non-existent, appeared among the workers. Prostitutes were reported to collect ‘their fees on paydays amidst long palavers.’4,7
Antonetti inaugurated the rail line in July 1934, before returning to France for a well-earned retirement. The construction of the CFCO was the apotheosis of a long and brilliant career in the colonial administration. His place in history. Under the bust dedicated to him in the middle of the square bearing his name in the centre of Pointe-Noire, he is described as the ‘tireless architect of the construction of the CFCO’. Indeed.

Instructive Autopsies
When Léon Pales arrived in Brazzaville in 1931 as the city’s surgeon and obstetrician, the CFCO workers’ health situation had already improved. Surgical facilities in Brazzaville were limited, so Pales had a lot of free time to practise what he had learned in Bordeaux and what no one in AEF had done before: autopsies. The fact that most of the deceased did not come from the Congo may have contributed to the social acceptability of autopsies: the customary respect for the dead is less important when they are ‘foreigners’, whose families live far away, and there is less fear of incurring the wrath of the ancestors and their spirits following the desecration of their bodies. In addition, the colonial physicians were in a position of authority.
For this innovative initiative, he had access to the Institut Pasteur laboratory, where bacteriological cultures were available (for instance, to look for pathogens causing diarrhoea, such as Shigella and Salmonella) and where guinea pigs could be inoculated to look for the causal agent of tuberculosis. Pales eventually published a few scientific papers on his necropsic work. First, he reported the findings from eighty-five patients who had died from pneumococcal infections, sixty-four of whom were CFCO workers. The pneumococcus was grown from the blood cultures, cerebrospinal fluid, pleural fluid, pericardial fluid or other specimens obtained either pre-mortem or during autopsy. Pales described the autopsy findings, from the adrenals to the brain, which often revealed disseminated pneumococcal infections. This did not imply that the patients were immunologically impaired, but reflected the absence of an effective treatment, which allowed this virulent pathogen to spread throughout the body. It certainly demonstrated Pales’ unique competence and motivation in performing detailed autopsies and his access to the only laboratory in AEF where bacteriological cultures could be performed.8,9
He subsequently published a paper on tuberculosis in AEF, and more detailed information is available from a thesis written by a medical student in Marseilles, Jean Auclert, using material provided by Pales. Pales described a new condition that he called Cachexie du Mayombe. Cachexia means spectacular weight loss. Adult male patients with Cachexie du Mayombe weighed as little as 30–35 kg, and were described as ‘an assembly of bones held together by skin … characters in a danse macabre whose only sign of life lay in their gaze’. They had a normal appetite and experienced no vomiting but suffered from chronic non-bloody diarrhoea. However, repeated examination of their stools failed to reveal a parasitic agent, and stool cultures performed at the Institut Pasteur were negative for the enteric pathogens known at the time, especially the Shigella dysenteriae that had killed many of the CFCO workers. Once these patients were hospitalised in Brazzaville, a much more generous and varied diet unfortunately had no impact on their cachectic state. Pales wrote: ‘The patients are walking mummies with miniature organs whose functions are reduced to their simplest expression.’10–12
Pales autopsied fifty such patients who, by his definition of the syndrome, had worked on the Mayombe section of the railway and sought care in Brazzaville after being declared unfit for service due to poor health. The slow evolution of their disease had made it possible to evacuate them to the capital. In thirteen autopsies, he found confirmation of a tuberculosis that had been diagnosed pre-mortem; in seven others he found occult tuberculosis undiagnosed pre-mortem (tuberculosis of the intestine or the intra-abdominal lymph nodes); in four he found other diseases that killed the patient; but in twenty-six autopsies he did not find any macroscopically obvious medical condition that explained the profound wasting. He did note, however, that many of these patients had cerebral atrophy (‘the brain seems to be floating in the cranial cavity’), very unusual for young adults, and also generalised lymphadenopathy, including large mesenteric (around the small bowel) lymph nodes, which failed to reveal the tuberculosis bacillus via staining and/or guinea pig inoculation. Auclert’s thesis features numerous photographs taken by Pales during autopsies that illustrate some of his findings. On a scientific, literary and iconographic level, this is a remarkable document.11
We don’t know the actual incidence of Cachexie du Mayombe, but Pales presumably autopsied only a small fraction of cases, as many must have died somewhere other than at the Brazzaville hospital. According to Pales, CFCO doctors and their colleagues practising at the Brazzaville hospital used various names for the disease. Regarding the cause of the syndrome, they had different hypotheses before those were rejected for various reasons: ‘neurasthenia of migrants’, unknown intestinal parasitoses, ‘dietary deficiency mimicking dry beriberi’, typhoid fever. Its incidence did not seem to have declined despite ‘the substantial improvements made to their living conditions in the work camps’. Pales himself remained doubtful about the cause.13
This new syndrome was certainly suggestive of AIDS. We can be pretty sure that these twenty-six patients did not have disseminated tuberculosis or cancer, which should have been easy to recognise during the autopsy. Severe malnutrition was also unlikely, because the patients’ condition should have improved when they were properly fed in Brazzaville. The concentration of cases among patients who had worked in a well-defined area suggests a transmissible agent. Brain atrophy is common in patients with AIDS, and leads to a complication called AIDS dementia. Generalised lymphadenopathy is a hallmark of HIV infection, caused either by the virus itself or by a variety of opportunistic infections that supervene. Such findings, as well as their chronic diarrhoea, would not have been noted had the patients died of major depression or some other severe psychological disturbance related to the hardships they had to endure.
One could speculate that the extremely high male/female ratio in the Mayombe work camps (ten men for each woman) and the intense prostitution that ensued would have facilitated the transmission of HIV-1, possibly from a single worker who had been infected with SIVcpz. The time between the workers’ arrival in the CFCO camps and the development of their disease was not indicated in Auclert’s thesis, but was probably less than the ten years we usually see today between getting HIV-1 and the first symptoms of AIDS. This does not exclude anything: for complex virological reasons, it is possible that this incubation period was actually shorter soon after the virus was introduced into human populations. Even nowadays, some unfortunate patients develop AIDS within two years of being infected. 7
Unless the original tissue blocks or some of the slides prepared from the biopsies performed during these autopsies are miraculously located, this will remain a hypothesis. I contacted the Pales family, the Institut Pasteur, the Musée de l’Homme and Le Pharo, and no such material seems to have survived over the past eight decades. Unfortunately, there is no longer an Institut Pasteur in Brazzaville, and whatever archives may have existed seem to have been destroyed during the long periods of civil strife this country went through. We will never know for sure. However, the point that can be made from this story is that the supposed absence of a clinical condition recognised by early twentieth-century doctors cannot be used as a strong argument for dating the emergence of HIV.

A Peculiar Kind of Clock
We have just seen the limitations of what can be extrapolated from reports or publications by colonial-era clinicians. Fortunately, evolutionary biology offers some help with dating. For readers unfamiliar with molecular methods, this is the last section where we will need to talk about these particular, sometimes baffling, concepts. Please be patient!
First, we will review what scientists call ‘molecular clocks’. Their principle is simple, and is based on an assumption that the rate of evolution (or rate of genetic change) is fairly constant over time. When a microbe reproduces like a clone (two copies from one original, then four, eight, sixteen copies, and so on), from time to time it makes errors, where the nucleotide sequences in the two copies differ slightly from the original. This rate of evolution is estimated by periodically obtaining samples from the same person and comparing the sequences. From a known rate of evolution, it is possible to estimate the chronology of the organism. In its simplest form, if we assume a rate of, say, 0.2% mutations per nucleotide per year (out of a sequence of 1,000 nucleotides there are 2 errors at the end of the year) and find, say, a 10% difference in sequences between two isolates, we can back-calculate that they shared a common ancestor twenty-five years earlier (10/[0.2 + 0.2]), after which each underwent its own series of genetic changes. If the isolates were not obtained at roughly the same time, this will be taken into account.14
In a landmark paper, scientists at the Los Alamos National Laboratory estimated that the most likely date for the common ancestor of all HIV-1 group M isolates (in other words the virus from the true ‘patient zero’) was 1931. As in opinion polls, they calculated a ‘confidence interval’, which in this case was pretty wide, from 1915 to 1941. In other words, there were nineteen chances out of twenty that the true date of the common ancestor was somewhere within this range.15
However, it remained unclear when the cross-species transmission, from chimpanzee to man, had occurred. If the 1931 common ancestor was a human virus, the cross-species event would have occurred at some point in the preceding decade. But could the 1931 common ancestor still have been a simian virus at the time? This latter scenario was thought to be highly unlikely. Analyses suggested that each group of HIV-1 (M, N, O and P) represented a distinct cross-species transmission event, and that for pandemic HIV-1 group M the most likely number of such events was one. And that the 1931 ancestor indeed lay within a human host – and from this single individual, the true ‘patient zero’, more than seventy-eight million people across the world were subsequently infected!16,17
For a long time, ZR59 was the only ancient specimen of HIV-1. The discovery by evolutionary biologist Michael Worobey of DRC60, obtained from a lymph node biopsy performed in Léopoldville in 1960, provided additional information. ZR59 and DRC60 differed by 12%, and were phylogenetically distinct: ZR59 is an ancestor of subtype D, while DRC60 is related to subtype A. This implies that HIV-1 group M began to diversify into human populations and entered Léopoldville a few decades before 1960. The inclusion of DRC60 changed the measure of the most recent common ancestor of HIV-1 group M, which was now dated at 1908 (confidence interval: 1884–1924) or 1921 (1908–33) according to the most plausible models. Reconstruction of the HIV-1 dynamics in the Belgian Congo was compatible with fewer than 100 HIV-1-infected individuals for a long time, then a very slow increase in the number of infected individuals until the mid-1950s, when exponential growth supervened. In 2019, Worobey’s group managed to sequence almost the full genome of another HIV-1 isolate (DRC66), this time a subtype C, obtained again from a lymph node biopsy made in Kinshasa in 1966 (1,651 other biopsies were tested and were HIV-free). In principle, basing analyses on much longer sequences should provide more reliable estimates. Using five different models, the most recent common ancestor was dated as between 1896 (1881–1913) and 1905 (1890–1918). This gives us an appreciation of the lack of certainty in such measures: different models yield different dates, and confidence intervals are somewhat wide.18,19
Evolutionary biologists Philippe Lemey and Oliver Pybus reached comparable conclusions in another study using several hundred sequences of HIV obtained from patients throughout central Africa, namely that the most recent common ancestor of HIV-1 group M was present in Kinshasa in 1920 (confidence interval 1909–30). This implies that the original cross-species transmission occurred a little bit earlier. We will return to these findings in a later chapter. In practice, it is safe to say that the common ancestor of all the subtypes of HIV-1 group M probably existed sometime in the first two decades of the twentieth century.20
How long has SIVcpz been present in chimpanzee populations? The same methods were used. The results lacked precision because far fewer isolates of SIVcpz have been sequenced compared to the human virus. By and large, they suggested that the emergence of SIVcpz in chimpanzees preceded its cross-species transmission to humans by something in the order of a few hundred years, not thousands or tens of thousands. This is why SIVcpz is not found in P.t. verus and P.t. ellioti populations: the virus appeared long after these subspecies diverged from P.t. troglodytes. The recent appearance (a few hundred years are negligible on the scale of the evolution of living organisms) of SIVcpz among chimpanzees may explain why, despite a high death rate, the virus has not yet managed to annihilate the species. This dating of SIVcpz remains debated, however. By contrast, among small monkeys, the presence of other types of SIV (whose recombination one day produced the virus we are interested in) is much older, dating back several tens of thousands of years.21,22
To summarise, there is compelling evidence that the common ancestor of HIV-1 existed in a human being sometime in the first two decades of the twentieth century, and that the whole group M pandemic was started by a single cross-species transmission. Now we will try to understand how the virus crossed species, what happened shortly thereafter and how HIV-1 eventually expanded to become a pandemic.


Chapter 4 The Cut Hunter
The next question to be addressed is: how did the virus cross species to infect the first human, the famous ‘patient zero’? How did the simian immunodeficiency virus of P.t. troglodytes chimps become the human immunodeficiency virus type 1? To clear up any confusion regarding the names of viruses, readers will recall that the SIVcpz of chimpanzees from central Africa and HIV-1 are one and the same: as long as an animal is involved, the virus is called SIVcpz, but the moment it manages to infect a human, it is called HIV-1. It is the host that determines the name of this unwelcome visitor.
Again, science started out with an intuition: this must have occurred through the handling of chimpanzee meat by hunters or their wives, who would cut up the animals before cooking them, somewhere in a remote community of central Africa. We will now examine whether this theory remains plausible after reviewing the various pieces of evidence accumulated over the past two decades. We will also take a critical look at three alternative hypotheses, proposed by different authors.
Hunters and Their Prey
Hunters and/or cooks can acquire infectious agents from their prey, including primates. For instance, herpes B virus is a rare but highly lethal infection of individuals who handle monkeys, and especially laboratory technicians working with rhesus and cynomolgus macaques. Monkeypox is a smallpox-like but benign viral infection associated with exposure to monkeys. Highly lethal Ebola and Marburg haemorrhagic fevers have been reported in veterinarians and villagers who handled the carcasses of apes that had died in the wild from these infections. Recently, a retrovirus called simian foamy virus has been associated with human exposure to monkeys and apes, and its sequencing allows the identification of the exact simian source. Veterinarians and animal caretakers working in primate centres or zoos were found to be infected with simian foamy virus acquired from chimpanzees. Fortunately, this virus is not pathogenic for humans, and no person-to-person transmission has ever been documented.1,2
Because of their intelligence, agility and aggressiveness, but also because they are gregarious animals, chimpanzees have no predators in the forest apart from leopards and, of course, humans. However, they are by no means easy prey for hunters, and rarely a specific target unless the apes had the bad idea of destroying the crops in plantations near the villages. Although they might occasionally fall into wire snares, lianas knots, nets or pits of all kinds set up for other game animals, chimpanzees can escape from many such traps.3–5
It is difficult to hunt chimpanzees without firearms, and the firearms with small pellets generally available in the bush are not powerful enough to kill an ape. Furthermore, because of the chronic shortage of cartridges, hunters might prefer to try their luck with smaller animals, where they have a greater likelihood of success at less risk. Primitive weapons had been introduced as currency by slave traders much earlier, but their widespread penetration into the heart of central Africa occurred only at the end of the nineteenth century. French colonisers had to deal with a number of armed rebellions from populations who opposed their rule, especially in the south-west of Oubangui-Chari and adjacent areas of the Moyen-Congo. Therefore, regulations made it difficult for the natives to procure powerful weapons legally. In France’s annual reports to the League of Nations concerning Cameroun Français, the exact number of firearms and bullets imported into the country was spelled out (for instance, in 1922, 789 shotguns, 41 revolvers and 6,740 kg of ammunition). Africans could, however, own locally made piston firearms for small-game hunting.6,7
In the Belgian Congo, regulations were looser. In 1927 an astounding 122,804 firearms permits were issued. This number gradually increased to 245,644 (a quarter of a million!) by 1945. The situation was made worse by a regulation forcing employers to provide their workers with meat at least once a week – and hunting was much cheaper than farming. By 1925, Professor Leplae of Université Catholique de Louvain, an expert who also worked for the Ministry of Colonies, was complaining that many species of game animals were being butchered at such a rate that extinction would soon ensue. He estimated that 25,000 elephants were killed each year in the Belgian Congo, often with automatic rifles. Thirty years later, game animals of all kinds were indeed nearly extinct. This was attributed to a combination of factors: the regulations concerning meat for workers, the development of large cities that created lucrative markets for hunting products, the widespread availability of firearms, the bad example set by some European hunters and the disappearance of customary hunting regulations through which an equilibrium was maintained between human populations and game animals in the pre-colonial era. 8–10
Pygmies hunted year-round with bows, crossbows and assegais. Targeting chimps would have been a dangerous undertaking, but the fact that Pygmies could hunt elephants without firearms (albeit at considerable risk) was testament to their skills. For reasons still unclear, HIV-1 has remained remarkably rare among Pygmies, and when present seems to have been acquired through their contacts with Bantu rather than from apes. Bantu hunted mostly during the dry season, when the forest was easier to penetrate and when they had less farm work to do and needed additional sources of food until the next crop. If the hunt was successful, carcasses of great apes were first cut up in the forest to make them easier to carry, and then cut into smaller pieces in the village before being sold and eaten.11
In edicts of 1901 and 1912, the Belgian Congo’s governor prohibited the hunting of a number of animals, including chimpanzees, by both natives and Europeans. The ban was upheld in subsequent amendments of the law, which divided game animals into four categories: gorillas belonged to category I and could not legally be hunted apart from what was required by scientific institutions, while chimpanzees, listed in category II, could be hunted by those who could afford to buy the appropriate, more expensive, permit. A tax also had to be paid for each animal killed: 1,500 francs ($30) for a P.t. schweinfurthii, and 3,000 francs for a Pan paniscus. That was far more expensive than the fifty francs charged for a monkey but a lot less than the 25,000 francs to be paid for a white rhinoceros. In practice, only expatriates could afford to pay such a high tax for killing a chimp. However, the extent to which the regulation could be enforced in such a huge territory was an entirely different matter.12
In French colonies of Africa, decrees issued in 1930 and 1947 prohibited the hunting of some species, including chimpanzees. Sanctions for offenders included fines of 50–2,000 francs, confiscation of firearms or jail terms of six days to six months. The French colonial administrations did not have either the human resources or the will to enforce such regulations in remote subsistence communities, but these decrees made it more difficult for hunters to sell chimpanzee meat openly in the markets of small provincial towns or in the workers’ camps of private companies established in rural areas for logging or agriculture.13
Furthermore, in several ethnic groups of central Africa there were traditional cultural taboos against the consumption of chimpanzee meat because of their similarity to humans. For instance, among the Bayombe of the DRC and the Bakota of Gabon, eating apes is culturally prohibited for fear that women will give birth to children with a simian face. In the Equateur region of the Belgian Congo, the bonobo was considered a human that had been transformed in the distant past. In some ethnicities in Congo-Brazzaville, gorillas were considered a reincarnation of the Bantu, while chimpanzees were thought to be similarly related to the Baka Pygmies. However, there are hundreds of different ethnicities in central Africa, each with its own sociological and cultural characteristics, and many did not have such dietary prohibitions.3,14–16
Thus, apart from Pygmies, who lived in the forests, hunted daily and were not too concerned about government regulations (but were limited by their lack of firearms), the above factors tended to limit the number of natives who might potentially handle chimpanzee carcasses and acquire SIVcpz from scratches or cuts on their hands. This may have changed in recent decades, as human populations increased and moved deeper into forested areas, using the dirt roads built by logging companies. In addition, because of widespread corruption among badly paid, uncontrollable government officials at every level, be they health inspectors or forestry officers, the enforcement of regulations designed to protect endangered species like the chimpanzee is haphazard to say the least.

Estimating the Exposure
Now we will try to estimate the number of individuals living in the relevant parts of central Africa who could have been occupationally infected with SIVcpz in the 1920s. We will need to review findings from several studies, which we will then assemble, to arrive at what can only be an approximation, an order of magnitude. Are we talking about a few, a few dozen or a few hundred?
Researchers visited remote villages in the Cameroonian rain forest and identified people who reported having had contacts (bites, scratches, wounds or other injuries) with animals at any time in their lives. Twenty-nine individuals reported contact with gorillas or chimpanzees, up to fifty-three years earlier, and some had the scars to prove it. Antibodies against simian foamy virus, an innocuous retrovirus highly prevalent among apes and monkeys, were more common among villagers exposed to apes than those exposed to monkeys, presumably because the wounds, bites or scratches inflicted by the former were more severe.1
The exposure to apes was better quantified in other Cameroonian villages, where almost 4,000 adults were interviewed. A large majority of the exposures to primates involved monkeys rather than apes. Hunting was limited to men, 10% and 12% of whom reported having hunted gorillas and chimpanzees, respectively. Similar proportions of men and women reported having butchered these apes at least once in their lives. However, when asked about direct contact with primate blood or saliva (scratches, bites or other injuries) during hunting and butchering, only four men reported such exposures to chimpanzees, and seven to gorillas. No woman did so. In other words, only 0.1% of adults reported having had at least one direct contact with chimpanzee blood or body fluids, and 0.2% with gorillas.17
Let us assume that no exposure occurred among children under sixteen years old, that only exposure to chimpanzees was relevant (the prevalence of SIVgor infection in gorillas is lower and its relevance to human transmission unclear) and that the frequency of lifetime exposure to chimpanzee blood among inhabitants of areas populated by P.t. troglodytes was the same in the early twentieth century as in the recent past. Around 1930, when reliable censuses became available, 2.3 million people lived in the areas inhabited by P.t. troglodytes: 900,000 in Cameroon south of the Sanaga River; 387,000 in Gabon; 664,000 throughout Moyen-Congo; 120,000 in continental Equatorial Guinea; 130,000 in the south-west of the Central African Republic; and at most 100,000 in the Cabinda enclave and the adjacent Mayombe area of the Belgian Congo. Given the natural growth of central African populations each year, the relevant populations 10–30 years earlier had been around 2.0–2.2 million, from which we must subtract the small minority (5%) living in urban centres. Sixty-two per cent of inhabitants were aged sixteen years or over, and 0.1% had been exposed to chimpanzee blood at least once in their lives; the prevalence of SIVcpz among chimps was 6% in Cameroon, 26% in Gabon and 0% in the DRC and the Central African Republic. Taking into account all these factors, about 100 persons had been in contact with the blood of a great ape infected with SIVcpz.18,19
Now it gets tricky: we need to estimate the probability of transmission during each exposure. This probability must have varied according to the degree of viraemia, i.e. the quantity of SIVcpz present in the ape’s blood. The higher the viraemia, the more infectious a given amount of blood was. In humans, the degree of HIV-1 viraemia increases markedly as the disease progresses towards AIDS. Although it was initially assumed that SIVcpz is harmless to chimpanzees, this was wrong. In the Gombe reserve of Tanzania, chimpanzees habituated to human contact were followed for nine years. Analyses of their stools showed which chimpanzees were infected with SIVcpz. Over this period, the mortality rate in the SIVcpz-infected chimpanzees was ten times higher than that among the non-infected animals, a ratio similar to what happens in humans infected with HIV-1. The autopsy of three of the infected chimpanzees revealed a reduction in their number of CD4 lymphocytes. In one case, less than three years had elapsed between the infection with SIVcpz and death. This suggested that SIVcpz infection in chimpanzees could lead to immunodeficiency and high viraemia, which would make these animals more infectious, not just to other chimps, but to humans as well. Until proven otherwise, it seems reasonable to presume that SIVcpz is as pathogenic in P.t. troglodytes as in P.t. schweinfurthii.20
Studies that measured viraemia in chimps reached similar conclusions. In an early experiment, the blood of our friend Noah, naturally infected with SIVcpz-ant, was injected into a second chimp, Ch-Ni. Very much like humans who develop acute HIV infection, Ch-Ni developed very high viraemia, which declined in the ensuing months. A few years later, Noah had persistent and rather high viraemia (105 copies/ml). Ch-Ni maintained stable but lower viraemia (104 copies/ml). In humans, such levels are found at an advanced stage of HIV-1 infection. To summarise, the infectiousness of the blood of SIVcpz-infected chimps is similar to that of HIV-infected humans.21–23
To estimate the frequency of SIVcpz transmission when someone is exposed to chimpanzee blood, we must extrapolate from studies among healthcare workers exposed to blood from an HIV-1-infected patient, which correspond to what we are interested in here: the risk of transmission after a single accidental exposure through the skin. Healthcare workers exposed to HIV-1 now receive preventive treatments, which strongly decrease the probability of transmission. Before such methods became available, the overall risk of transmission, around 0.3% per exposure, was modulated by factors reflecting the quantity of viruses inoculated during the injury. Transmission was much less common for exposures that involved only non-penetrating contact (say, a splash) between blood and mucous membranes (the mouth or eyes) or non-intact skin. The risk when blood came into contact with intact skin was near zero. Conversely, with deeper injuries, or accidents during which a larger quantity of blood was inoculated, the risk of transmission could reach 25%, especially when the incident involved a patient with terminal illness. Many healthcare workers tragically died in the line of duty.24.25
When a hunter or cook was exposed to chimpanzee blood containing SIVcpz in the bush of central Africa, some exposures would have been similar to those of healthcare workers, while others were far worse – for example, a deep injury with a knife used for butchering or a traumatic wound inflicted by a struggling chimpanzee. Overall, the risk of transmission was certainly higher than among healthcare workers sustaining needle pricks, because the injuries were more severe. So out of the 100 adults living in central Africa in the early twentieth century who had been exposed, once in their life, to blood containing SIVcpz while handling chimpanzee carcasses or hunting, the number who got infected depends on the efficacy of transmission. With 3% transmission (ten times that of healthcare workers), we get three infected hunters. With 10% transmission, thirty times more than in healthcare workers, we get ten infected hunters. The bottom line is that the number of persons infected naturally with SIVcpz must have been small, probably fewer than a dozen. A handful rather than a multitude. Despite the many sources of error in these estimates, they provide us with an order of magnitude.
Over several decades, a cross-species transmission occurred at least four times for HIV-1 – once for each of groups M, N, O and P, each of which reflect distinct cross-species transmission events rather than evolution within humans. It occurred at least nine times for each of the different groups of SIVsmm, which became HIV-2, as we will see later. Thus, the pandemic of HIV-1 group M was triggered not because many humans were infected directly from chimpanzees, but because a rare case of infection managed to spread and multiply, something which all the others before had not managed to do.
In the following chapters, we will try to understand why this time the subsequent human-to-human transmission was so effective. But apart from the occupational infections of hunters or cooks, could other modes of transmission have been responsible for the first case(s) of SIVcpz transmission from chimpanzee to man? We will now review three such hypotheses.

The River
Oral poliovirus vaccines (OPVs) distributed in the 1950s and early 1960s were massively contaminated with a simian virus, SV40, which originated from the macaque cells used to grow the vaccinal virus in sufficient quantities to be administered to millions of children. Fortunately, SV40 was not pathogenic for humans. This contamination could occur because the vaccine was prepared from a virus that had to be kept alive after having been ‘attenuated’, meaning that in principle it was incapable of causing polio while still being able to induce the production of protective antibodies. Batches of a rival product developed by Jonas Salk had also been contaminated, but in this case the vaccine administered via injections was inactivated and the procedures designed to kill the polio vaccinal virus had also destroyed the SV40.
In an article published in 1992 in Rolling Stone, a magazine with a musical rather than a scientific bent, journalist Tom Curtis, spurred on by a San Francisco activist, proposed the theory that HIV-1 came from the contamination of another OPV with SIV from African green monkeys. Hilary Koprowski at the Wistar Institute in Philadelphia had developed this vaccine, called CHAT. Of course, it was later shown that African green monkeys were not the source of HIV-1, as their own SIVs were too different from HIV-1. In the meantime, Koprowski sued Curtis and Rolling Stone for what he considered ‘defamatory’ statements, and the case was settled for the symbolic sum of one dollar and a ‘clarification’ from Rolling Stone.
Then, in 1999, Edward Hooper published a 1,200-page book entitled The River: A Journey Back to the Source of HIV and AIDS. Much of this book laid out, with a wealth of detail, a theory that we could call Curtis 2.0, according to which cells of chimpanzees (not green monkeys) had been used to produce the same experimental vaccine against poliomyelitis, the CHAT; the unsuspected presence of SIVcpz in these cells and in the vaccine accidentally triggered the pandemic. Koprowski had indeed collaborated with Belgian scientists from the Stanleyville public health laboratory in the Belgian Congo. Large-scale (nearly one million participants) clinical trials of the CHAT vaccine were conducted between 1957 and 1960 around Stanleyville, in the capital Léopoldville, as well as in the Ruzizi valley of Ruanda-Urundi (Figure 4.1). Eventually, the Koprowski vaccine proved inferior to the other OPV developed by his competitor, Albert Sabin, and CHAT was never commercialised. Koprowski redirected his research to other vaccinations targeting viral infections, such as rabies and rubella.26
4.1. A child receiving the oral poliomyelitis vaccine developed by Hilary Koprowsky, Léopoldville, 1959.


The Stanleyville laboratory set up a colony of a few hundred chimpanzees (presumably, all P.t. schweinfurthii or Pan paniscus, the former living north of the river and the latter south) nearby, at a place called Camp Lindi, primarily to verify experimentally not just the efficacy but also the neurological virulence of the CHAT vaccine. Experimental OPVs were live viruses empirically attenuated in the laboratory, and scientists were worried that these viruses could eventually regain their original virulence, in which case the vaccine would cause the disease rather than prevent it, which would be a disaster. Camp Lindi chimps were given the CHAT vaccine, then the wild polio virus, and monitored clinically for neurological deficits typical of polio. Others were sacrificed so their spinal cord could be examined after intraspinal injection of the CHAT virus. In addition, about thirty chimpanzees were used for hepatitis research, in an attempt to identify the agents of viral hepatitis through inoculation of stool suspensions from human patients.
The main theory in The River was that the Stanleyville laboratory had supplied the Wistar Institute with chimpanzee tissues obtained from sacrificed animals, which had then been used in Philadelphia to produce the CHAT vaccine so that SIVcpz had been inadvertently introduced into some vaccine lots, which were then sent back to the Congo, where their oral administration in the late 1950s started the pandemic. A number of elements described in the book itself made this theory implausible, most importantly the fact that Koprowski had conducted very large trials (nine million vaccinated) of the same CHAT vaccine in his native Poland, where HIV-1 did not emerge. It would have been an extraordinary coincidence for SIVcpz-contaminated vaccines to be re-exported from Philadelphia only to the very country where, allegedly, the SIVcpz-infected chimpanzee tissues had been obtained. Then Hooper changed his hypothesis somewhat (let’s now call it Curtis 2.1), and suggested that the Stanleyville laboratory had produced batches of the vaccine locally, using cells from locally procured chimpanzees, which led to contamination with SIVcpz in Stanleyville rather than in Philadelphia.
Many circumstantial elements argued against either version of the hypothesis. There is no documentary evidence that chimpanzee cells were ever used, anywhere in the world, by Koprowski or any other team, to produce OPV or any other vaccine targeting viral infections. Scientists had easy access to small monkeys of the Macaca genus, which were abundant in Asia, cheaper and easier to handle than chimpanzees, raised fewer ethical issues and worked well in cell culture systems. In 1955, up to 200,000 rhesus monkeys were imported into the USA for medical research.27
Furthermore, as noted by Paul Osterrieth, a scientist who worked at the Stanleyville laboratory for a few years, it was technically impossible for this rather basic facility, deep in central Africa, to produce any kind of novel viral vaccine. The laboratory just did not have the human and material resources for such an endeavour. The capacity to grow viruses was available only in Léopoldville and Élisabethville. The annual reports of the Stanleyville laboratory for the crucial years never mentioned any local production of OPV, something that, had they achieved it, the laboratory workers would certainly have been proud of. Neither did the reports of the colony’s health system mention any local production of OPV – while the same reports provided much information about other (bacterial) vaccines produced by the network of public health laboratories in the Belgian Congo. Knowingly or not, Hooper seems to have confused conditionnement, which meant local dilution of concentrated frozen vaccine stock or its distribution from a large container to smaller containers, with local production or amplification of the vaccine strain.28
While it is true that oral administration of HIV in the contaminated vaccine could theoretically infect an individual here and there, there would hardly be sufficient numbers to trigger a pandemic. Such oral transmission exists when an infected woman excretes HIV in her breast milk and infects her baby, but the amount of virus deposited in the mouth of the infant, who takes in a few hundred millilitres of milk each day, is infinitely greater than the amount potentially found in a few drops of the CHAT vaccine.
Nevertheless, to test this hypothesis once and for all, old vials containing the CHAT vaccine, which had been kept frozen for decades, were located. Some came from the Wistar Institute, where CHAT had been developed and produced, and conspiracy theorists could argue that this institution had a vested interest in supplying vials that they already knew were not contaminated with HIV-1. But other CHAT vials were fished out of freezers at the CDC in Atlanta and at Britain’s National Institute for Biological Standards and Control (NIBSC). Some vials contained the very batches that had been used in the Belgian colonies. Samples were tested by several institutions: NIBSC, Institut Pasteur, Max Planck Institute, Karolinska Institute, New York University School of Medicine and Roche Molecular Systems. All reached the same conclusions: there was no HIV or SIV RNA in these vials; there was no chimpanzee DNA, only DNA from rhesus (Macaca mulatta) or cynomolgus (Macaca fascicularis) monkeys and, in one batch grown on human diploid cells, Homo sapiens DNA. In addition, there was live CHAT poliovirus in some of the vials, which meant that there had not been extensive degradation of viral nucleic acids over the very long storage period.29–31
Furthermore, 131 faecal samples were collected from chimps in the forested areas around Kisangani (formerly Stanleyville), where the laboratory and chimpanzee colony had been located: only one was SIV-positive. This virus, obtained from a P.t. schweinfurthii, was called SIVcpz-DRC1. In phylogenetic trees, it was close to the P.t. schweinfurthii viruses obtained from Uganda and Tanzania and to Noah’s SIVcpz-ant, and clearly distinct from all P.t. troglodytes SIVs.32
Therefore, there is no evidence that chimpanzee cells were used in the Stanleyville laboratory to prepare batches of OPV vaccines, or that any OPV was produced there. And even if chimpanzee cells had been used in Stanleyville, they could not have contained the P.t. troglodytes SIVcpz that triggered the pandemic. The latter’s habitat ends at least 800 km west of Stanleyville, beyond the borders of the Belgian Congo. The hunters who provided primates at Camp Lindi would never have thought of going so far: chimpanzees were plentiful near Stanleyville. There is no evidence either of any retrovirus having been present in the old batches of CHAT available for testing. Furthermore, even when taking into account the margin of error on these estimates, SIVcpz emerged in human populations at least twenty-five years before the CHAT trials. This theory can be firmly rejected.
Doctor Koprowski, who died aged ninety-six after a very full life, can rest in peace – but it is easy to imagine how much this controversy in the twilight of his life must have hurt.

Bold Experiments
Because of their similarity to humans, chimpanzees have been used for almost a century as animal models of many infectious diseases, to prove that a putative pathogen is the cause of a given disease, to evaluate new vaccines, etc. In the course of these experiments, chimpanzees have been injected with various amounts of human blood or other types of human specimens, containing a wide diversity of infectious agents: viruses (HIV-1 of course, poliomyelitis virus, hepatitis B virus, hepatitis C virus and yellow fever virus), prions (proteins causing kuru and mad cow disease), bacteria (the agents of tuberculosis, leprosy, gonorrhoea and trachoma) and parasites (causing malaria and the Guinea worm). There was even a chimpanzee model of alcoholism and addiction to narcotics! All this is ancient history, since strong pressure from animal rights activists convinced most laboratories, whether they liked it or not, that such practices were no longer ethically acceptable.
However, it is rather extraordinary that, on several occasions, the reverse was done – that is, IV injections of chimpanzee blood in humans. The first such experiment was performed in Sierra Leone by Donald Blacklock and Saul Adler, who injected two Europeans (presumably themselves) subcutaneously and intravenously with small quantities of blood from a chimpanzee infected with malaria parasites. They did not develop malaria. We do not know what happened next, but they must have been worried when the donor chimpanzee died a few days later, with the autopsy showing a disseminated Strongyloides infection, with this intestinal worm being present in the chimp’s bloodstream!33,34
Shortly thereafter, at the Institut Pasteur in Paris a man was injected intravenously with 40 cc of chimpanzee blood as part of a comparative study of blood groups of chimpanzees and humans. The volunteer apparently tolerated the procedure well. With great foresight, Jean Troisier, the Pasteur scientist, recommended avoiding such experiments in the future, ‘so as not to risk potentially transmitting to humans hitherto unknown infectious pathogens of chimpanzees’! He had in mind mostly blood-borne parasites, but his exact meaning is irrelevant since this advice seems to have fallen on deaf ears.35
Jérôme Rodhain was a highly respected parasitologist, considered the father of tropical medicine in Belgium. It was said of him that ‘writing Rodhain’s biography means following the development of medicine in the Congo from the beginning of the century to independence’. After a brilliant career in the Congo lasting twenty-two years (1903–25), including three as physician of the colonial troops that invaded German East Africa during the Great War, plus five years in Boma as the colony’s chief medical officer, Rodhain was appointed director of the Institute of Tropical Medicine, originally located in Brussels. In 1933 it moved to the port city of Antwerp in the Flemish region, where it had much more spacious facilities that included research laboratories. His administrative duties did not prevent him from continuing his work and publishing over 300 notes and papers concerning various parasites of medical or veterinary interest.36
In his Antwerp laboratory, one of Rodhain’s main aims was to verify – with exceptional persistence – whether malaria parasites of primates were transmissible to humans. As a secondary interest, or perhaps moral justification, he also investigated whether fever induced by malaria could have a beneficial effect on patients with late-stage syphilis. This approach would be unthinkable today, but in those days there were no ethics committees and each individual scientist could decide whether an experiment was morally acceptable. The concept of informed consent, or even simple consent, did not yet exist. Similar investigations were conducted in other parts of the world, especially India, with humans being inoculated with blood obtained from Asian apes and monkeys.37
Rodhain carried out a series of experiments in which chimpanzee blood (5–10 cc) was injected intravenously in humans, most of them patients with syphilitic dementia. The chimpanzees (Thomas, Suzanne, Simone, etc.) originated from the Belgian Congo. Between 1938 and 1940, Rodhain injected twenty-six patients with chimpanzee blood. He did prove that some of these malaria parasites were infectious to humans, and that the parasite named by others Plasmodium rodhaini in his honour was in fact Plasmodium malariae. We should give him a lot of credit for his humility since he himself killed the chance of having his name go down in history as the name of a species. Although he theoretically retired in 1947, Rodhain kept going to the Institute every day and conducted similar experiments with other species of malaria parasites, most notably Plasmodium reichenowi, a parasite of chimpanzees and gorillas. In 1954–5, he injected four more psychiatric patients with chimpanzee blood, and managed to transmit Plasmodium schwetzi.38,39
These experiments were done in Antwerp and clearly could not have led to the emergence of HIV-1 in Africa. Furthermore, as the apes originated from the Belgian Congo, they were all presumably P.t. schweinfurthii or Pan paniscus. It seems unlikely that other scientists carried out similar experiments for malaria research, since Rodhain would have mentioned this in the detailed reviews of the subject that he wrote in the discussion section of his own papers. Of course, one could hypothesise that similar experiments were carried out in the nascent research institutions in Africa and the results never disseminated, but this would be pure speculation. There is no evidence of similar experiments being conducted in the Léopoldville research laboratory, where Rodhain had worked during the early part of his career and which he continued to visit intermittently from his academic posts in Belgium (Figure 4.2). Rodhain died in 1956 at age eighty, upon his return from a final scientific mission in Katanga during which he had a stroke; it was as if, deep down, he wanted to die in this Africa that he loved so much.
4.2. Professor Jérôme Rodhain during a mission to the Léopoldville laboratory, 1954.


At the Institut Pasteur in Paris, Auguste Pettit had developed therapeutic sera against two infectious diseases – yellow fever and leptospirosis – using horses and monkeys. Then, with remarkable perseverance, he worked for sixteen years on developing a therapeutic serum containing high titres of antibodies against the poliomyelitis virus, to treat patients with this disease. As it was difficult to obtain large enough quantities of serum from human cases recuperating from polio, he produced animal sera, which were then used on humans. Anti-poliomyelitis serum was prepared from horses, monkeys and chimpanzees, and administered to at least eighty patients. Two chimpanzees were used for this purpose; the first one was bled to death and the second was bled repeatedly over a two-and-a-half-year period. They were P.t. verus chimps from Guinea, and the patients were in France, not Africa. So once again, this could not have led to the emergence of HIV-1. Pettit’s serum was, unfortunately, ineffective in patients with limb paralysis: the virus had already damaged the spinal cord, and it was too late to intervene.40,41

Eternal Youth
Among French surgeons of the early twentieth century, Serge Voronoff had a most unusual résumé. Born in Russia, he immigrated to France as a teenager, changed his name to conceal his Judaism, got a medical degree in Paris in 1894, trained as a surgeon and worked in Egypt for fourteen years for the Khedive, the local monarch. There, according to his biographer, he was struck by the short life span of eunuchs among the Khedive’s servants. His return to France in 1910 coincided with the emergence of a new specialty, endocrinology: the science of hormones. Hormones are secreted by some gland, transported via the bloodstream and have their main effect on distant organs. At the time, there was no hormone replacement therapy, neither for hypothyroidism nor for diabetes, and so on.42,43
Voronoff was given a chair of experimental surgery at the Collège de France in Paris. He did not choose the easiest route for treating patients with endocrine dysfunction. While the obvious solution (soon to be available) was to find animal sources of the defective hormone, concentrate it and administer the product to patients orally or by injections, Voronoff attempted to tackle their problems by transplanting animal organs. He pretended to have trained for a few months in the USA under Alexis Carrel, a controversial French surgeon soon to be awarded a Nobel Prize for his pioneering work on organ transplants and vascular anastomoses, but this was later refuted by the Rockefeller Institute where Carrel worked. Voronoff had a habit of taking liberties with the truth.
Upon his return to Paris, Voronoff undertook experimental organ transplantations in animals, first within a given species and then between different species. In 1913, he performed his first xenotransplant (xeno- means foreign, in this case a foreign species), implanting a chimpanzee thyroid in a young man with congenital hypothyroidism. According to his surgeon, the patient improved and, as ultimate proof, even managed to enlist in the French army four years later (history does not say if he died for France). Voronoff performed a few more thyroid transplants, but this came to an end when thyroid hormones were synthesised. During WWI, Voronoff, now a military surgeon, grafted animal bones (in at least one case, from a chimpanzee) in soldiers with post-traumatic bone defects, but it was soon shown that in many cases bone could be obtained from the patients themselves, at some other site such as the iliac crest. Once again, Voronoff’s innovative procedure fell into disuse.
Perhaps drawing on his earlier observations of eunuchs, Voronoff became convinced that the male hormones were necessary for not only sexual activity and phenotypes, but also for preserving various functions of the body, and especially those of the brain. Ageing was seen as a consequence of a degeneration of the testes. In his laboratory, he attempted to transplant testes from young animals to their older counterparts. Eventually, in 1920, this culminated in his first interventions on two humans, one of whom received the right and the other the left testes of the same baboon. These did not work well, and Voronoff attributed the failure to the use of organs from a species too different from humans. He decided to use chimpanzees instead as ‘donors’.
Over the next two years, Voronoff performed twelve testicular transplants from chimpanzee to man. It was not possible at the time to perform microvascular surgery, and Voronoff thought he could avoid the necrosis of the transplanted organ by actually grafting thin slices, with the assumption that small new blood vessels would form to revascularise the organ. That was very optimistic. Furthermore, nobody at the time had any understanding of the immunological rejection of a transplanted organ, presumably very severe when that organ was not of human origin. To maximise the use of the precious organs, each patient received half a testicle; from one chimpanzee donor four transplantations could be conducted (Figure 4.3).
4.3. Surgeon Serge Voronoff (front) removing testes from a chimpanzee.


Finding chimpanzees was difficult. A catholic missionary order sent him a few dozen from Guinea, and we can wonder what tale Voronoff might have told to get such a service. Through the Ministry of Colonies, he tried to arrange for chimps to be shipped from Gabon, but apparently none survived the journey. French newspapers reported that entrepreneurs in the Congo had sensed the potential for a quick profit so that the price of a chimpanzee had increased ten-fold on the local market, but it is unclear whether any of these animals made it to the old continent. According to a local weekly, in 1934 the colonial government in Brazzaville tried to take its share by imposing a tax on the exportation of chimpanzees. To maintain his supply, Voronoff visited Guinea, Senegal and Mali in the mid-1920s.44,45
Like many experimental surgeons, Voronoff claimed that his procedure was successful in more than half his patients. It is hard to say whether this claim was the result of unwarranted enthusiasm, the lack of objective measures, the placebo effect of surgery, data manipulation for commercial reasons or perhaps even a genuine effect. Despite the necrosis and immunological rejection, it is possible that for a few weeks, as the transplanted organ was disposed of by the recipient body’s defence mechanisms, there was some absorption of the huge quantities of hormones present in the graft, some of which were not too dissimilar from the human ones. The recipient would have received the equivalent of several injections of anabolic steroids.46
Even if Voronoff had sincere scientific aims initially, he quickly realised the immense commercial potential of the procedure. Here was a renowned surgeon, holding a chair at the Collège de France, who had invented a procedure that could act not only as a surgical Viagra, but prolong life and enhance quality of life for decades. Many rich old men were willing to pay a fortune for a shot at eternal youth. Rumour had it that the founding president of Turkey was one of his clients. Voronoff even travelled to India in 1929 to perform a testicular transplant on a maharajah well known for his extravagance and numerous wives.
Although some of his fortune may have been inherited from his second wife, Voronoff certainly made a lot of money out of this surgical adventure, allowing him to spend the last thirty years of his life in a fancy villa on the Italian Riviera near Menton, the Château Grimaldi, where he had set up a chimpanzee breeding colony, probably as a public relations ploy. He married for the third time, to a woman forty-nine years younger, which was undoubtedly another way to stay young.
Such a lucrative business interested colleagues in France and overseas, and Voronoff’s biographer estimated that about 2,000 testicular transplants were performed across Paris, Bordeaux, Nice, Lille, Alger, London, Rome, Turin, Milan, Genoa, Vienna, Madrid, Lisbon, Porto, Berlin, Alexandria, Constantinople, Chicago, New York, San Francisco, Buenos Aires, Valparaiso, Rio and even Hanoi. Voronoff himself claimed to have performed 475 transplants. Eventually, the procedure was completely discredited for a number of reasons, including the fact that Voronoff had started performing ovarian transplants (inserting a chimpanzee ovary into a woman and vice versa), which raised extremely serious ethical concerns (could one of these women become pregnant with a half-chimp, half-human baby?). In addition, Voronoff had the bad idea of proposing to graft simian testicles onto gifted children to maximise their intellectual performance (this never got beyond the planning stage). Voronoff became the butt of popular humour in France and abroad. He died in 1951, aged eighty-five. We do not know whether he believed in the procedure strongly enough to have it performed on himself, but he did transplant one of his older brothers, who came all the way from Russia for the surgery.
So, to get back to the question, could some of these chimpanzee organs have contained SIVcpz, which may have infected the recipient, starting a chain of transmission? That seems unlikely for a number of reasons. First, all of the procedures were performed in countries unrelated to the emergence of HIV-1. Second, most of the recipients were elderly men, who were unlikely to have infected many sexual partners, even if reinvigorated by the procedure. Third, at least according to what was documented, Voronoff’s chimps came from West Africa, thus were P.t. verus, a subspecies not infected with SIVcpz. Fourth, it appears that in some of these procedures, the profit-seeking surgeons used testes from monkeys rather than apes due to a shortage of the latter. Therefore, this bizarre scenario can also be rejected.
In summary, there is now a reasonable body of evidence suggesting that the initial intuition of early researchers – the cut hunter theory – was correct, and there is no alternative hypothesis that can be supported after a careful examination of the facts. Such occasional cases of cross-species transmission must have been occurring for hundreds of years, as humans and P.t. troglodytes chimpanzees have coexisted in the forests of central Africa for many generations. For a long time, these ancient cases of SIVcpz becoming HIV-1 did not manage to disseminate successfully. What happened in the early twentieth century for HIV-1 to spread successfully into human populations, while HIV-2 managed the same feat, albeit on a much more limited scale, in West Africa? In the next chapter, we will start by briefly reviewing the history of European colonialism in central Africa, and how it created conditions propitious to the emergence of HIV by radically altering the way of life of the colonised.


Chapter 5 The Scramble for Central Africa
This background chapter describes the settings in which the rest of the story took place. Africans understandably resent and reject as arrogant, or at least Eurocentric, historical accounts of their continent that consider European penetration as the starting point and describe this process as discovery rather than what it really was: a military conquest for the purpose of economic exploitation. However, the events relevant to the emergence of HIV-1 occurred during the colonial occupation of central Africa, and were facilitated by the profound social and economic changes brought about by colonisation, especially around the pool on the Congo River. Therefore, we will focus on this period, after a short detour to examine how history confirms the molecular clocks discussed in Chapter 3.
The Slave Trade and the Exportation of Infectious Diseases to the Americas
On the scale of human history, the arrival of the Bantu in central Africa is relatively recent, having occurred between 2,000 and 5,000 years ago, when migrants from around Lake Chad managed to dominate the truly indigenous Pygmy populations and for the first time introduced various forms of agriculture. In some areas, organisation was limited to small tribes that occupied geographically limited territories. Elsewhere, kingdoms were established, such as the Kongo kingdom, a loose confederation of tribes that corresponded to parts of current-day Congo-Brazzaville, DRC, Angola and Gabon. These societies were not technologically advanced, which made it easy for Europeans to conquer the heartland of Africa once they found solutions to the health problems (mostly malaria) that decimated their early soldiers and settlers, many of whom died within two years of their arrival. But central African people had strong values, beliefs and traditions centred on the extended family, the clan.1
For a long time, the European presence was limited to coastal areas, where forts were established for buying slaves and sending them on a one-way trip to the Americas. First in the region were the Portuguese, soon followed by the Dutch, Spanish, English, French and even Danes. Their fortifications were used to protect themselves from competitors, not Africans whose traditional chiefs were supplying traffickers. Over three and a half centuries, 10.3 million slaves survived the journey and arrived in the Americas. Information on four-fifths of the voyages is available in a database prepared by the W.E.B. Du Bois Institute and other academic centres. This vile business was entirely legal, and therefore taxable and consequently documented by the colonial administrations that received this particular commodity. The database contains details on only 42,000 slaves embarked in Cameroon, and it is not possible to figure out how many more were embarked via Nigeria. About 45,000 were shipped from Gabon. However, the numbers embarked further south on the Congo coast were far greater: 119,000 from Loango, 195,000 from Malembo, 369,000 from Cabinda and 137,000 from the mouth of the Congo. It can be extrapolated that around one million slaves originating from regions potentially inhabited by Pan troglodytes troglodytes arrived in the Americas.2,3
These massive movements of human populations were responsible for the introduction of parasitic diseases from Africa into discrete areas of the Americas, where they found the necessary ecological conditions and/or suitable vectors to sustain their transmission until today. River blindness was exported to Guatemala, Mexico, Venezuela and Ecuador. Schistosomiasis managed to establish its cycle of transmission in the eastern regions of Brazil, in some Caribbean islands and Venezuela. Lymphatic filariasis, an exotic disease causing massive swelling of the legs and genitalia, became endemic in Haiti, the Dominican Republic, Guyana and Brazil.4
Viral diseases were also exported. Slaves with yellow fever would die before reaching their final destination, but its mosquito vector travelled in the same ships and managed to establish transmission of the virus into the Americas. Phylogenetic studies demonstrated that some strains of hepatitis C virus found today in Martinique, as well as strains of hepatitis B virus infecting Haitians, were imported during the slave trade. But the virus for which transcontinental transmission has been documented best is HTLV-1, the first retrovirus isolated from humans. Like HIV-1, HTLV-1 (which does not cause AIDS) originated in primates, including P.t. troglodytes. Some lineages of HTLV-1 found in the Americas were imported along with the human cargo while others, seen mostly among indigenous populations, are much older, dating back to the first migrations of Siberian tribes across the Behring Strait 15,000 years ago.5–7
Using the same phylogenetic methods, researchers investigated whether HIV-1 or HIV-2 were imported into the Americas during the transatlantic slave trade. The conclusion is that this did not happen. This indicates that HIV-1 must have been rare or non-existent among central African populations until the middle of the nineteenth century, and that events subsequent to this period facilitated its emergence in its African crucible.

A Pool on the River
The imperialist desire to penetrate Africa’s heartland appeared in the last quarter of the nineteenth century, as European powers hoped to find exploitable resources and set up new colonies after most of the American colonies had established themselves as independent states, or become less lucrative after the abolition of slavery. The same powers that had traded millions of slaves over 350 years then used the abolition of residual domestic slavery as a moral justification for this new colonial conquest: their stated goal was to bring civilisation and morality to these primitive populations that did not yet know Christianity or the benefits of commerce with the old continent.8
In central Africa, French settlements were initially concentrated around the Gabon estuary. Christian missions were established, leading to the foundation of Libreville in 1849. Among its first inhabitants were a few hundred slaves whose ship had been intercepted by the French navy on its way to Brazil. It was not possible (or was too expensive) to take the slaves back to their homeland, so they were settled in what became Libreville, literally ‘free town’. The French presence in Gabon remained modest and most of the trade was left to British merchants.
No Europeans had reached the inland pool on the Congo River since some brave Capuchin priests in the seventeenth century. As the latter’s goals were spiritual rather than temporal, their achievement was quickly forgotten. Pierre (originally Pietro) Savorgnan de Brazza, born into a Roman aristocratic family, became an officer of the French navy to fulfil his desire for discovery and adventure. He first travelled upriver on the Ogooué in Gabon in 1872, aiming to reach the pool of the Congo, which would provide access to its basin, assumed to be rich in minerals, agricultural products and ivory. To Brazza’s disappointment, journalist Henry Stanley managed to cross the continent, from Zanzibar all the way to Boma near the mouth of the river, where he arrived in 1877 in pitiful condition after a 999-day journey. Stanley had descended the Congo from its source, the Lualaba. Upon his return to Europe, after unsuccessfully offering his services to the British crown, Stanley was soon hired by Leopold II, the king of Belgians, who dreamed of establishing in this terra incognita a large colony for his own profit. Belgium itself had no interest whatsoever in acquiring colonial possessions. It would later change its mind.
In 1880, after setting up a small outpost in Franceville, Brazza managed to reach the Congo by land. He arrived at the pool, 35 km long and 24 km wide, where around 20,000 Bateke and Bahumbu lived in trading and fishing villages on both sides of the river. The pool was the terminus for all navigation on the Congo, because a series of rapids starts a few kilometres downstream. During the slave trade, the area had been used as a depot for slaves purchased in the Congo basin, before they were sent to a coastal port. Ivory and palm oil, too, were shipped to the coast, while weapons, gunpowder and clothing came the other way. Kikongo and Lingala emerged as lingua francas as they facilitated contacts and trade over a vast area and between numerous ethnic groups, each speaking their own vernacular. Colonialism would have a profound impact on the destiny of these languages. Already, the most active side of the river was the south, and 5,000 people lived in the village of Nsasa (which would give its name to the megalopolis).9
Brazza signed a treaty with a chief on the north side of the river, and planted the French flag. The chief could not read French and did not realise that he had conceded, at least on paper, a large piece of land to France rather than merely getting some kind of protection and trading rights. Meanwhile, on the south side of the river, Stanley signed a similar treaty with another chief and founded a modest colonial post that he naturally called Léopoldville (Figure 5.1). Stanley worked for an individual, Leopold II, who was to become sole owner of the État Indépendant du Congo (EIC, Congo Free State), the largest private property in history, while Brazza worked for France, a parliamentary democracy. Stanley, an illegitimate child who grew up in an orphanage, became an adventurer motivated by greed, who killed hundreds during his journeys and boasted about it shamelessly in his books. Brazza was an atypical nineteenth-century explorer, motivated by humanitarian concerns, perhaps naively as France had other ambitions. These nuances were not lost on the local populations: the city of Brazzaville still bears his name and erected a monument to honour Brazza’s memory. Across the border and upriver, Stanleyville became Kisangani shortly after independence. The former Stanley Pool on the Congo is now known as the Malebo Pool, from the name of some kind of palm tree found there in abundance.10
5.1. Léopoldville, 1885. A store, Stanley’s house, a tent and the guest house for visiting Europeans.


Back in France, Brazza had a hard time convincing the French government to ratify the treaty and invest in the development of a new colony in central Africa, which was quite a gamble since nobody knew whether this huge territory contained valuable resources apart from rubber and ivory. France had its hands full digesting the parts of Indochina it had recently conquered, colonies that would become far more lucrative and with fewer health hazards for the expatriates. Reluctantly, Brazza was given limited resources and 400 West African mercenaries to set up small outposts. This mission ended when the Berlin Treaty was signed in 1885. European powers had divided most of Africa, with France acquiring what was initially called the Congo Français. But the true winner was Leopold, who grabbed the centre of the continent, designed as a buffer zone between the territorial ambitions of France, Britain, Germany and Portugal.
The task of establishing a French administration was given to Brazza himself, as commissioner-general of the Congo Français. Additional colonial posts were founded, more treaties signed, decrees promulgated, maps drawn, taxes levied and a number of skirmishes were fought against rebellious tribes. French rule was progressively expanded north of Brazzaville, reaching Bangui in 1889 and Tchad in 1900, which allowed, at least on paper, Equatorial Africa to be connected with French West Africa. Treaties with other powers further defined its boundaries, but failed to provide the Congo Français with access to the mouth of the river. For a few decades, its exports had to travel on the Belgian railway between Léopoldville and Matadi, or on the backs of porters, 7,000 of whom worked between Loango and Brazzaville, a twenty-five-day journey.
The other important protagonist in the early history of the Congo Français was Prosper Augouard. Born in 1852, he was ordained in the congregation of the Holy Spirit and arrived in Gabon in 1877. Missionaries of the time had to be highly motivated in their desire to spread the faith, for their life expectancy in Africa was just three years. Augouard was more robust than average, used quinine readily for self-treatment of malaria and would spend the next forty-four years in central Africa. Having a strong personality, and being resourceful and energetic, he had much of a say in how the colony was run. Unlike the civil servants who tried to get promoted to richer and more comfortable colonies, Augouard had no desire to move. Unusually for a missionary of the time, he went back to Europe regularly. He understood early on that public relations, political lobbying and fundraising were essential components of his evangelical ministry. Numerous French ministers of colonies considered him the most senior adviser concerning all matters related to the Congo Français. 11,12
In 1881, barely a few months after Brazza had signed the treaty, Augouard arrived at the pool after a 560 km walk from the coast, to prepare the ground for a catholic mission, buying a piece of land around the village of Mfoa. He was the true founder of Brazzaville as a European settlement, for the explorer had left just a hut with a Senegalese sergeant to guard the post. Augouard built the parish of Brazzaville, while Brazza spent most of his time in Libreville, then the capital. French, Dutch and Portuguese companies established trading posts. In 1890, Augouard became the first bishop of Brazzaville, with a territory extending all the way to the Oubangui-Chari, which he crisscrossed constantly in a flotilla of small steamboats. A good architect and builder, skilled manager, excellent writer and a geographer, Augouard was always ready to go hippopotamus hunting when the mission fridges were empty. In 1892, its first physician was posted in Brazzaville. Within a few years, a brick cathedral was built, with a bell-tower 20 metres high, topped by a crucifix and the French flag. Augouard was a nationalist, who often said to his Christians that ‘to learn how to love God required learning how to love France’. Schools were added, housing for the teachers, technical buildings, and so on. A journalist of the time wrote that there had been an error in casting: Augouard should have been governor, while Brazza, the idealistic humanitarian, could have been an excellent bishop if only he had believed in God.11,12
In 1898, Brazza was fired, primarily because the colony’s finances were in a parlous state. He certainly had been more of a visionary than a manager. There were strong ties between the Congo Français and Leopold’s EIC, and Belgian capitalists owned one-quarter of the shares in the companies operating in the French territory. Leopold had plotted to have Brazza sacked, since the latter was questioning the morality of the concessionary companies. He paid mercenary journalists to write articles in Paris newspapers demanding Brazza’s dismissal. Augouard also played a role, as he saw Brazza as a threat to the Catholic Church ever since the commissioner had the bad idea of importing Muslim schoolteachers from Algeria.
Emile Gentil was appointed commissioner in 1903, a year before Brazzaville became the capital of the entire Congo Français, renamed in 1910 Afrique Équatoriale Française (AEF). AEF was made up of four colonies: Gabon, Moyen-Congo, Oubangui-Chari and Tchad, following the model of the two other colonial federations, Afrique Occidentale Française and Indochine. The AEF territory was considered ‘pacified’ and a civilian administration replaced the military one. French officials had no scruples about using forced labour. Military raids were conducted on villages and local chiefs were requested to provide a number of young men, who would spend the next few years transporting goods on their backs and building roads or telegraph lines for a miserable salary. The telegraph came first, with several thousand kilometres of lines installed in 1909–11, allowing communications between the major trading posts.
Gentil divided the Congo Français into forty blocks, each allocated to a concessionary company given a monopoly of all trade on well-defined pieces of the territory. The natives could only sell their cash crops to the local concessionary company. They could not opt out of the cash economy because they also had to pay head taxes, so they spent considerable amounts of time collecting wild rubber for the local company. The natives who resisted the system were dealt with violently, following the example of the EIC, but without the severed hands. The AEF militia consisted mostly of West African mercenaries and conscripts, who were more willing to obey their French officers than were locally recruited soldiers.13
The largest companies operated their own private militias, which were also tasked with collecting the AEF head taxes and maintaining order, implying that the companies had local government authority. Atrocities were committed by their European agents, for whom the life of a black man was worth very little. In 1905, the French press reported some of these crimes, the most famous case being that of a poor man who was blown up with dynamite inserted in his rectum. Others were executed for petty crimes without any formal judgment. In Bangui, forty-five women who had been jailed because their husbands failed to bring back enough rubber died in detention within a five-week period.
These scandals preoccupied the French government, which sent a mission of inquiry headed by Brazza himself, who had by then retired in Algiers. He travelled through Matadi, Léopoldville and Brazzaville, all the way to the upper Chari. Governor Gentil did all he could to delay the mission, and transportation was rarely available when needed. Brazza found large areas of the colony depopulated as the villagers had fled from the violence and taxes imposed by the concessionary companies.
Unfortunately, Brazza contracted dysentery and died in Dakar on his way back to France. His report, highly critical of the abuses of the Gentil administration, was buried with him. Many of his enemies attended his national funeral in Paris, and spoke highly of him. His wife was not amused, and remained convinced until her death that Brazza had been poisoned. She refused the place offered in the Panthéon and, after a few years in the Père Lachaise cemetery, she repatriated her husband’s remains to Algeria, where she had the following epitaph inscribed on his tombstone: ‘His memory is untainted by human blood’. In 2006, the remains of the explorer and his family were taken back to Brazzaville. Some said that Brazza travelled as much after his death as when he was alive.14
In AEF, the concession system did not change much for a decade. Eventually, it was criticised by the French socialists and replaced by a more normal market economy. Some companies had already gone bankrupt as the area allocated to them proved less wealthy than anticipated. After a few decades, the Africans at last derived some benefits from the colonial system: primary school education, control of communicable diseases and a communication network that facilitated trading, with some wealth eventually trickling down to the local populations. In 1927, it was possible for the first time to drive from Bangui up to the port of Douala, and there were 6,000 kilometres of laterite roads in Oubangui-Chari. The Bangui airport was opened in 1930, and the first commercial route to Europe was inaugurated in 1939. The urbanisation and social changes that were to foster the emergence of HIV-1 had appeared, and this was not limited to the territory of the AEF.13,15

The War to End All Wars
Around the time of the 1884–5 Berlin conference, Chancellor Bismarck, until then preoccupied mainly with Germany’s expansion within Europe, decided that Germany should have African colonies too. What was lucrative for England and France would be just as good for the Second Reich. His emissaries managed to grab some nice pieces of land. While his British competitor was busy making deals in the Niger Delta, Gustav Nachtigal, imperial consul for the west coast of Africa, signed a treaty that paved the way for the German occupation of Cameroon, which was to last only thirty years. In fact, the chiefs of the Douala tribe had signed a protocol with a private trader from Hamburg, who transferred his rights to Germany the very next day. It had been a pretty good week for Nachtigal, for just a few days earlier he had signed another treaty establishing a German protectorate in Togo. Bismarck’s colonial policy was ‘traders first, then soldiers’.16
Germany invested heavily in developing Kamerun’s infrastructure (ports, roads, bridges, two railways) but committed its own colonial atrocities, especially under governor von Puttkamer, Bismarck’s nephew, during whose tenure flogging men to death and the sexual abuse of women were commonplace. The Germans copied their neighbours and established concessionary companies in Kamerun, especially in the south-east around Moloundou, where one company was granted over 80,000 km2, one-sixth of the country’s landmass. Landlocked in relation to the port of Douala, this region conducted its trade with Brazzaville and Léopoldville, accessible by water via tributaries of the Sangha River, which itself drains into the Congo. German companies owned warehouses in Léo, where they stored ivory, rubber and tropical woods while waiting for the train to Matadi. Before the war, capitalism fostered these connections because the same investors were sometimes involved in companies in Kamerun, AEF and the Belgian Congo. On the day in 1914 when hostilities broke out, four German steamboats were moored in Léopoldville, which gives some idea of the scale of inter-colonial trade.17
In 1911, Germany had increased the size of Kamerun by 60% through a controversial deal with France. Kaiser Wilhelm II had sent two warships to patrol off the port of Agadir in Morocco, where France was trying to set up a protectorate as a safeguard for its neighbouring colony of Algeria. Things quickly got heated. To avoid a war between the two European powers, Paris gave the Reich substantial parts of AEF and in exchange Berlin abandoned its claims to Morocco. As shown in Map 4, this ‘Neukamerun’ included not only the northern tips of Gabon and Moyen-Congo, but also, and more ominously, two areas of eastward expansion so that the German colony now reached the Congo as well as the Ubangui rivers. As a result, part of Moyen-Congo was completely cut off from the rest of AEF, now divided into three non-contiguous parts. The French colonial lobby was furious, especially those individuals and companies that had invested heavily in concessionary companies in the territories now in German hands. And tiny Belgium suddenly got very anxious. She feared, with good reason, that Germany’s appetite was not satisfied and that Berlin’s true aim was to create a Mittelafrika by connecting Kamerun to the German colonies in East Africa (Tanganyika, Ruanda-Urundi), which would inevitably entail swallowing up a large part of the Belgian Congo.
Map 4 Route of the Franco-Belgian ‘Sangha column’ that left Brazzaville and Léopoldville in September–October 1914 and came back in April 1916. The Neukamerun territory conceded by France to Germany in 1911 is also shown.


German occupation of this new territory did not last long. At the outset of WWI, Kamerun was invaded on the Nigerian side by mostly British troops (with help from Afrique Occidentale Française) and on the other sides by French soldiers from AEF. One column left Tchad to invade north-east Kamerun, another came from Oubangui-Chari and targeted the eastern end of the German territory, a third from Gabon seized southern Kamerun, while the fourth (the ‘Sangha column’), tasked with capturing south-east Kamerun, was a joint venture between French soldiers from Moyen-Congo and their counterparts from the Belgian Congo’s colonial army, the Force Publique (Figure 5.2). They greatly outnumbered the Germans who, after an ill-fated last stand, fled to Spanish Guinea, a small colony belonging to a neutral power. The vast majority of combatants on all sides were African, who knew next to nothing about the countries they were fighting for and even less about those countries’ conflicts within Europe. The most absurd episode occurred in August 1915, with an exchange of fire between ‘French’ and ‘Belgian’ soldiers, each mistakenly assuming that the other side was ‘German’.
5.2. Force Publique soldiers in Léopoldville, 1910.


During the conflict, the Congo River network was used to transport, then supply, the Franco-Belgian expeditionary force’s soldiers and bearers who victoriously crossed Kamerun. World War I thus brought about much greater intermingling of populations than happened in peacetime. The Sangha column’s first goal was to recover the territories that France had ceded to Kamerun three years earlier, then to attack the German colony from the south-east. It was made up of 1,000 soldiers based in Moyen-Congo (one-third of whom were West African mercenaries) and 600 from the Belgian Congo’s Force Publique. Belgium had to participate in this conflict not just to nip in the bud German designs on its own territory, but also to secure a place at the victors’ table. However, compared to the 10,000-strong Force Publique contingent sent to invade German East Africa alongside British troops, Kamerun was a side show (Figure 5.3).18,19
5.3. Soldiers of the Belgian Congo’s Force Publique in German East Africa, 1917. No photographs were taken during the Cameroon campaign.


The binational column advanced up the Congo, then followed the Sangha to Ouesso and the Ngoko to Moloundou (Map 4), the two towns closest to the presumed site of the cross over of HIV-1 group M from chimpanzee to human, as we shall see later. From Moloundou, taken back from the Germans in December 1914, the column had to continue on foot. In addition to an unknown number of short-term bearers recruited locally along the route, French authorities requisitioned 3,000–4,000 ‘permanent bearers’ from far away in Moyen-Congo to carry equipment, munitions and provisions. These bearers were forcibly recruited, mostly from the more densely populated areas around the capital (at the time, the total population of Moyen-Congo was only ~400,000). The sparse populations living on the banks of the Congo or the Sangha up to Ouesso were luckier (at least, they could stay at home): their wartime job was to fetch logs for the steamboats’ boilers and load them on board; even children were put to work on this vital task.20,21
Many of the bearers died and even more deserted, which was not surprising considering that they were allocated only 300 g of food per day, compared to 800 g for the soldiers and even more for the Europeans. It took one-third of this workforce to carry the Europeans’ luggage, food and drinks. Each bearer had to carry 25 kg for 15–20 km per day. Throughout the incursion, even when many around them were starving, the Europeans were each faithfully supplied with half a litre of wine every day. For the year 1915, the Sangha column and the column operating in east Kamerun received 17,128 litres of wine (around 150 litres per European), brought in on the backs of bearers. When the hostilities came to an end in January 1916, the small contingent of French officers in Kamerun received, this time by ship from Brazzaville via Matadi, no less than 8,200 litres of the precious beverage. Throughout the campaign, the brief periods when commissioned and non-commissioned officers alike were obliged to drink water were considered symptomatic of a total breakdown of the supply system.
The bearers were civilian cannon fodder, anonymous pawns whose various journeys and destinations were decided by high-ranking European officers. A small number of bearers, the luckiest, managed to convince an officer that they truly wished to fight the Germans. They were given rifles and became ‘partisans’ – that is, untrained soldiers in civilian clothes, which was quite a promotion. For all the others, their insignificant status meant that the French military, otherwise brilliant at producing all kinds of reports, could not keep reliable statistics indicating their fate and how many bearers were present at a given place and time. And they were systematically blamed for deficiencies in the supply line: ‘these populations [Moyen-Congo] are completely unsophisticated and unaccustomed to expatriation … and their departure for an unknown region could cause considerable mental anguish that would only be increased by the exaggerated stories circulating about the unfortunately numerous deaths that occurred at first as a result of military operations’. As even their vital status was not properly documented, relatives of the deceased never received the compensation (100 francs of ‘blood money’) that had been promised should their husband or brother never come home. Furthermore, bearers who showed up in Brazzaville to collect the remainder of the 0.6 francs/day wage owed to them often remained unpaid since the army could not document for how long any given man had worked as a bearer or had fled after an unknown amount of time. To avoid paying those who had fled, they preferred not to pay anyone.21
Food had to be supplied from Moyen-Congo and, due to logistical failures, starvation, not the enemy’s bullets, became the major challenge. In such brutal conditions, the column walked all the way to Yaoundé, the final stop in its campaign. In April 1916, it was repatriated by sea from Douala to Matadi, then on to Léopoldville by train.
The Sangha column’s physician was Eugène Jamot, who we will meet again in Chapter 8. For Jamot, the Kamerun campaign would be an introduction to this country where for the first time he saw cases of sleeping sickness (untreatable and untreated), a disease that would later become the focus of his professional life. The war gave him the opportunity to show his courage, tenacity and ability to live under the harshest physical conditions. The column had a Belgian chaplain, father Léo Bittremieux from the Scheut congregation, a self-taught linguist who was secretary to the bishop of Léopoldville. In his correspondence with his superior, Bittremieux described the terrible suffering of the bearers. As for the soldiers, Bittremieux complained about their dissoluteness, apparently tolerated by the officers: ‘Oh, Monseigneur, what debauchery, what chaos in the camps, in the villages, across the entire country.’ By this, he meant rape – or prostitution, if the soldier gave the woman or the village chief a franc or two.19,22
Starting in 1919, the French army decided to write up their definitive history of the Great War, presuming that these lessons would be useful to future generations of military officers and to the public in general. A large team of seventy-four military writers were given this task, which kept them busy until 1939, just a few months before the German invasion. The result was a monumental 107-volume, 76,000-page work, Les Armées Françaises dans la Grande Guerre. The description of the war in Kamerun covered 6,200 pages (main text and four appendices). However, this was the official version, and any murky aspects detrimental to the reputation of the French army were deliberately obscured. For example, the appendices contain a dozen or more written orders enjoining all the European officers operating in Kamerun to prevent their troops from preying on the local population, but not a word about the actual abuses that had given rise to all these warnings. To find out more, one has to go to the Service Historique de la Défense at the Château de Vincennes and personally search through boxes of archives from these units for handwritten notes and reports that gave a lot more details.21,23
Disciplinary files found in the archives reveal the circumstances surrounding the sexual violence reported by Bittremieux. On a scale indicating the value of human beings, women were on a par with bearers: at the very bottom, powerless. Typically, upon arriving at a village, the soldiers would ask the chief to supply some women. To buy peace, the chief would acquiesce and pick a few of the village women for this ‘job’. Problems arose when this procedure was not followed. For example, when a woman was raped in a hunting camp, her screams alerted her husband who, in a rage, went after the perpetrator with a machete and was shot by another soldier. Their officer decided not to punish the soldiers, on the grounds that they had acted in ‘self-defence’. Elsewhere, a soldier caught in the act of rape was punished with eight days in prison, during which, on a diet of bread and water, he was forced to walk around the village for six hours a day with a 35 kg load of rocks or sand on his back in front of his peers. He became furious, grabbed a weapon and went to kill the woman who had accused him, before fleeing into the bush. Sometimes the dispute was over non-payment to the chief of the small sum promised for sexual services, or over false statements made by soldiers who pretended they were sent by European officers who, they claimed, desired some women. In several villages, men were beaten because they refused to provide the soldiers, most often ‘Belgian’ but sometimes ‘French’, with the women they demanded. This continued after the fighting ended. For example, in late January 1916, in two different incidents, some riflemen from Moyen-Congo, but with West African names, were accused of having ‘taken’ (translation: raped) a dozen women, some of whom had been passed on to the servants of the European officers. Their only punishment was to take the few francs they had on them and give the money to the women. This is how rape became prostitution. These incidents are ones that left their mark on paper that is still available a century later. It is not hard to imagine that many more were never reported.23
The soldiers from the Belgian Congo, especially the younger ones, had a terrible reputation. As they made their way from Moloundou to Yaoundé, their officers received numerous written orders commanding them to control their infantrymen better and threatening them, apparently to no avail, with severe punishment. ‘There is no excuse for rape’, wrote the colonel commanding the column to one of the Belgian lieutenants. A French officer reported to his superior that the ‘Belgian’ soldiers stationed in Moloundou were no better than ‘common bandits who engaged in all sorts of extortion and abuse when they were sent as escorts or messengers’. It was so bad that some villages on the road to Yokadouma completely emptied out each time the ‘Belgian’ soldiers appeared, in order to avoid robbery, rape and even murder. Another French officer, talking about the same region, described the ‘reign of terror that existed when the Belgian soldiers travelled on that road’. Also, in the Mbimou country between Yokadouma and Nola, the population formally requested to be rid of the ‘Belgian’ soldiers. Unfortunately, chaplain Bittremieux had been quite right.23
After the war, a deal was made between the victors, in which France did best, getting almost all of Kamerun less a small strip of land along the Nigerian border. The British already had their hands full taking care of Tanganyika and South-West Africa, two other former German colonies. The League of Nations gave France and Britain a mandate to administer Cameroun Français and British Cameroons. During the post-war negotiations, Belgium had hoped to acquire the southern side of the mouth of the River Congo from the Portuguese, through a tripartite deal whereby Britain would offer Lisbon parts of southern Tanganyika, enabling the latter to enlarge its Mozambique colony. The Portuguese refused, so Belgium ended up with the small and resource-poor kingdoms of Urundi and Ruanda as a consolation prize.
Since our story unfolded in the southern forested areas inhabited by P.t. troglodytes, we will examine only the fate of Cameroun Français. French rule was somewhat more benevolent in Cameroun than in neighbouring AEF. France had to provide a report each year to the League of Nations (later, the UN), and there was some moral pressure for basic human rights to be respected. The natives could write letters of complaint to the League. Unlike their AEF counterparts, Cameroonians could not be conscripted into the French colonial army and sent to do the dirty work in other African countries, or to die for France on the battlefields of Europe or Indochina. The terms of the mandate prohibited forced labour but the Geneva-based organisation could never enforce it, and many Cameroonians were requisitioned for public works. To get around the law, it was enough to call them ‘volunteers’. The other major difference with AEF was the prosperity of Cameroun, built around cash crops (coffee, cocoa, rubber, timber) and the easy access to the port of Douala. The development of roads, the railway, the healthcare system and urbanisation progressed more speedily than in AEF, but by the mid-1920s only Douala was considered to have a truly urban character.
After WWII, the special status of Cameroun facilitated the emergence of an increasingly structured and forceful independence movement, a decade before other African colonies. It was ruthlessly repressed, with thousands of victims, by far the bloodiest episode in the decolonisation of central Africa, skilfully hidden from French public opinion.24

Congo Belge/Belgisch Kongo
To bring to an end the scandals associated with the EIC and save the country’s honour, in 1908 Belgium purchased the Congo from its ailing king, Leopold II, who took the precaution of burning the archives of his African adventure. The abundant documentation of all the crimes committed in his name went up in smoke. He died the following year, shortly after marrying his long-time mistress Caroline, a former prostitute. This led to an appreciable improvement in the respect for basic human rights. A colonial charter was promulgated, a ministry of colonies was created and the first holder of the post, Jules Renkin, who had been an ardent defender of the annexation of the Congo by Belgium, gradually abolished the trade monopoly given to concessionary companies. He even visited the colony, which Leopold had never done. Fifty-two years of colonial rule followed which, like all others, was based on racism as its moral justification: the alleged inferiority of the colonised necessitated their domination, for their own good. After WWI, Belgian possessions were extended to the small kingdoms of Ruanda and Urundi, administered like Cameroon under a League of Nations mandate. While resource-poor Ruanda and Urundi were managed through a system of indirect rule via the traditional kings, in the Congo thousands of Belgian officials were posted at every level and in every district, in the public and private sectors.1,10
Unlike AEF, whose oil was unexploited at the time, the Belgian Congo proved a very lucrative enterprise for Belgium. Often described as a ‘geological scandal’, the territory was rich in copper, cobalt, tin, zinc, manganese, gold, industrial diamonds and uranium, to name a few resources. It was also very fertile, and rubber tree plantations replaced the picking of wild rubber while large quantities of coffee, cocoa, cotton and palm oil were exported. A huge and tentacular financial holding, the Société Générale de Belgique, controlled most of the Belgian Congo’s wealth. Its most lucrative branch was the Union Minière du Haut-Katanga, which operated the mines in the southern Katanga province in partnership with Rhodesian investors. Another subsidiary, Forminière, extracted the diamond from the Kasaï province. At the centre of this complex web laid Léopoldville, whose development was breath-taking (Figures 5.4 and 5.5)1
5.4. River port of Léopoldville with railway, 1903.


5.5. River port of Léopoldville with commercial warehouses, 1956.


Through the Société Générale and other groups, there was a steady flow of resources and money in one direction: from the Congo to Belgium. The motherland kept a quasi-monopoly over the processing of the Congo’s raw products, resulting in the development of a vast industrial sector in Belgium, from metallurgy to chocolate factories. A fraction of the colony’s income trickled down to the Congolese population, through the taxes and duties paid by the companies, which funded more than half of the Belgian Congo’s budget. However, the Congolese benefited from the development of the country’s infrastructures, even if its primary goal was to facilitate the operations of private enterprises. Up to 5,000 km of railways were built, roads were kept in good condition and hydroelectric dams provided electricity to many cities. Air transportation started in 1920 with domestic flights, and by 1936 there was a service between Brussels and Léopoldville. The proportion of the Congo’s population that lived in an urban environment increased from 6% in 1935, to 15% in 1945 and to 24% by 1955.1,25
The impact of all these rapid changes on the traditional African societies was profound. Progressively, for better or worse, many Africans no longer felt bound by the customs that had regulated their lives for dozens of generations. Women acquired a degree of freedom, some of whose consequences were unexpected. While their ancestors had been generally content to procure food on a day-to-day basis and spend their evenings in endless palavers, colonisation and European examples brought materialism. Different clothes, a radio, lighting devices, a bicycle and later a house made with cement blocks and a corrugated iron roof became the long-term goals of many workers now serving the Europeans. This hope for what was perceived as a better life lured many into the nascent cities of central Africa that, in the Belgian Congo, were quite appropriately called centres extra-coutumiers, centres where customs no longer held sway.


Chapter 6 Tropical Boom Towns
Created by Europeans, Populated by Africans
Central African colonial cities were described as having been created by Europeans and populated by Africans. In the first half of the twentieth century, this process engendered communities whose lifestyles dramatically differed from that of traditional African societies, in a way that facilitated the dissemination of sexually transmitted pathogens, including SIVcpz/HIV-1.
Before we examine some specific cities, let us glance quickly at the populations they emerged from. Figures from colonial censuses, especially before 1930, need to be taken with a pinch of salt: some adult males avoided being counted for fear of taxation, forced labour or conscription, while administrators exaggerated their numbers as budgets and chances of promotion were proportional to the population. Around 1930, the population of Cameroun Français was estimated to be 2.2 million, while it was 1.26 million in Oubangui-Chari, 664,000 in Moyen-Congo and only 387,000 in Gabon (Figure 6.1). The continental part of Equatorial Guinea had only 120,000 inhabitants, and the Cabinda enclave of Angola even fewer. The population of the Belgian Congo, a 2.3 million km2 subcontinent, was estimated to be 9.6 million in 1930. In all these colonies, population densities were low, generally 1–4 inhabitants/km2. In the forested areas of south-east Cameroun, density could be as low as 0.2 inhabitants/km2 around Moloundou. This isolation gave the villagers some protection by reducing the possibilities of microbial agents being spread from one community to the next.
6.1. Population of colonies of central Africa, 1922–60.


We will focus on the evolution of the twin cities of Brazzaville and Léopoldville (better known as ‘Brazza’ and ‘Léo’), founded at the same time by French and Belgian colonisers, and where ultimately the diversification of HIV-1 took place. Around 1904, when Brazzaville replaced Libreville as the AEF capital, about 150 Europeans and 5,000 Africans lived there, those necessary for the colonial administration, an embryonic private sector and the catholic mission that had constituted the initial nucleus. A colonial bureaucracy was slowly developed, with a residence for the governor, buildings for the telegraph, customs, barracks, a tribunal, a prison, a local Institut Pasteur, three dispensaries, and so on. Meanwhile, Léopoldville had been given a major boost with the opening in 1898 of the Matadi–Léo railway, which bypassed the cataracts on the Congo. Léopoldville drained a much larger chunk of territory than Brazzaville. It did not make sense to manage such a huge colony out of Boma near the mouth of the river, and in 1923 Léo became the capital of the Belgian Congo. It took a few years for this administrative decision to be implemented. This attracted a further influx of migrants, initially house servants and low-level employees of the Belgian administration. Several thousand workers were coerced to come to Léo in the mid-1920s to build the new docks along the river. The interface between the river, the rail and the Atlantic coast, and therefore the rest of the world, was now complete.1,2
Brazzaville, the capital of an underpopulated and resource-poor colony, remained a sleepy colonial city populated by French civil servants and their house staff, missionaries, soldiers, traders and employees of a few private enterprises, while Léo thrived as the commercial hub of a wealthy colony, housing more than 600 companies by 1928. Many of these were small, family-owned businesses, but there were also large employers with up to 1,000 workers, such as the Lever palm oil company and the Otraco transportation utility.
In 1921, 7,000 people lived in Brazza, and 16,000 in Léo. Ten years later, Brazzaville, the largest city of AEF, had only 18,000 inhabitants while Léopoldville already had 40,000. As a proxy for colonial economic development, in 1931 there were 800 Europeans in Brazza versus 3,000 in Léo. The twin cities were followed by Douala (22,000), Bangui (17,000), Yaoundé and Libreville (6,500 each) and Pointe-Noire (5,000). Other agglomerations were in essence large villages rather than small towns. All told, less than 5% of the population of central Africa lived in an urban environment. But after this inauspicious start, the urbanisation process accelerated dramatically. Just twenty years later (1951), Douala had 81,500 inhabitants, Brazzaville 80,000, Bangui 65,000, Yaoundé 30,000, Pointe-Noire 28,500 and Libreville 18,000. Léopoldville was already in a category of its own with 222,000 inhabitants.3–8

Too Many Males
There is nothing more conducive to large-scale prostitution than bringing together, in a given location, a much larger number of young adult males than young women. Male sexual drive is highest in the twenty-five years after adolescence, and if monogamous or polygamous unions are not possible because of a lack of potential partners, sex will be purchased. This has been proven time and again, from the American military bases in Asia to colonial Nairobi and the mining areas of northern Rhodesia and South Africa. We will now examine how colonial policies created a gross gender imbalance on the banks of the Congo River, in the binational conurbation that attracted tens of thousands of migrants from the very areas inhabited by the P.t. troglodytes chimpanzee, including at least one who was infected with SIVcpz/HIV-1.
During the first decades of the Belgian colony, its policy was to discourage the migration of women to the cities, and only the men needed to fill vacant positions in the private or public sectors were welcome. Any concentration of unemployed men was seen as a security risk. Workers lived in labour camps and the lack of facilities discouraged them from bringing their families along. After obtaining the administrative authorisation required for any travel more than 50 km from their village (passeport de mutation), adult men needed a permit to live in Léo (permis de séjour) and another to be employed (carte de travail). There were regular police checks to find illegal residents, and every adult residing in Léo was fingerprinted. Needless to say, serious crimes were uncommon. An office of manpower administered work permits and found work for the jobless. Unemployment was minimal (<1% in 1946), as those without a position had to leave, and new migrants were accepted only if workers were required by employers.1,8–10
Women’s migration to the cities was restricted on ‘moral’ grounds. With prostitution being common in the urban areas, administrative and religious authorities tried to hamper the exodus of women from the villages for fear that they would also be tempted, apparently not understanding that these very policies were driving prostitution. It was hard to obtain a passeport de mutation for a woman. In the long run, the bula matari (the nickname given to Stanley and by extension to the colonial state) did ease these restrictions on the movement of women to the urban centres, but the very nature of these booming cities perpetuated the imbalance. Young unmarried men were more likely to try their luck in the developing urban areas, while married men would go alone at first, get a steady job, find proper housing and accumulate enough savings before asking their families to follow them.
Figure 6.2 displays the evolution of Léo’s population. In 1929, there were 26,932 adult males, 7,460 adult females and only 2,662 children. Father Joseph Van Wing, a Jesuit who wrote copiously about Kongo culture, described Léo as ‘clean but joyless and infinitely gloomy because of the dearth of children, a camp rather than a village’. He also talked about the ‘huge black town, where nearly 20,000 Negroes live in God knows what moral laxity’. We can imagine how amazed the Reverend would be if he landed in the bustling city of Kinshasa today, with its vast human tide of over fourteen million inhabitants.8–12
6.2. Léopoldville’s population, 1923–59: (a) adult men, adult women and children; (b) ratio of adult men to adult women.


The economic depression of the early 1930s reverberated in central Africa, as the price of minerals and agricultural products fell dramatically. Some large companies sent back to the old continent three-quarters of their European employees and more or less the same happened to African workers. The Belgian administration preferred to return thousands of jobless men, especially the unmarried, to rural areas where they would be less likely to defy the colonial order. By 1934, the number of women had remained stable while the number of adult men had dwindled by half. Following the economic recovery and increased production during WWII, Léopoldville had 38,940 adult men, 20,234 adult women and 19,967 children in 1944. Léo was not yet the melting pot it later became: three-quarters of its population belonged to the Bakongo cluster of ethnic groups, from the region downriver or from the northern part of Angola, while only 5% came from the eastern half of the colony.13
Figure 6.2 shows the evolution of the male/female ratio among adults in Léo. In 1928–9, there were 3.9 men for each woman, which was a substantial improvement, since in 1910 there were ten men for each woman. The gender ratio decreased to 2.0 in 1933 and fluctuated just below 2.0 until independence. In 1942, for the very first time, there was at least one child per woman on average. The flow of migrations was such that in 1946 only 11% of Léo’s inhabitants had been born in the city. In 1956, this proportion had grown to 26%, but nine-tenths of the Léo-born were under 20.
In Brazzaville, the government also reduced its workforce during the 1930s, but many were simply transferred to Pointe-Noire, where opportunities were plentiful with the construction of the port. In the AEF capital, the male/female ratio was 1.9 in 1950, similar to that of Léo, but it decreased to 1.4 in 1955 as the colonial authorities were more tolerant of female migrations, even for unmarried women. Elsewhere, the male/female ratio in 1952 was 1.25 in Bangui, 1.4 in Libreville and Port-Gentil, and 1.7 in Pointe-Noire.14,15
During WWII, the Belgian Congo made an extraordinary contribution to the war effort, largely through coercive measures, especially after the Japanese conquest of parts of Asia crippled the Allies’ supply of rubber and tin. More wild rubber was gathered than during the EIC era, and the Congolese were forced to work for the colony 120 days per year. The production of copper, tin, zinc and manganese more than doubled, while that of uranium increased ten-fold, all for export to the USA and Britain. This would eventually allow Belgium to emerge from the conflict debt-free, unlike the other victors.16,17
Cut off from Europe, the colony needed to produce locally goods which until then had been imported. This generated an economic boom and the development of light industries. These processes accelerated the peopling of Léo, whose population doubled from 47,000 in 1940 to 96,000 in 1945, and doubled again to 191,000 in 1950. The compulsory crops imposed on rural populations also drove the exodus of men towards the cities, where they enjoyed relative freedom and could dodge most of these chores. Most of the Belgian war effort, of which the government in exile in London was so proud, was actually borne by poor and rural African women. Many migrants intended to stay in Léo only temporarily, but eventually settled permanently as life in the villages now seemed dull and monotonous. How not to prefer electricity, lighting and thunderous music?18,19
The intense promiscuity that resulted was seen by the missionaries as having a deleterious impact on traditional moral values. Small houses built for four persons would hold twelve people on average. The strict separation between men and women vanished. To quote that ardent defender of the rights of indigenous peoples, Father Van Wing, again: ‘The great majority of the working class of Léo are housed in conditions that are a challenge to morality and hygiene … To see some workers’ camps, even of large companies, one wonders if the authorities and the owners of these atrocities believe that the Black man has reached the level of Homo sapiens.’20,21
Meanwhile, the AEF under Félix Éboué, the black governor from Guyana, grandson of a slave, rallied de Gaulle’s France Libre in 1940, and the population of Brazza swelled from 22,000 to 33,500. To affirm its independence symbolically from Britain and the USA – its sponsors – de Gaulle made Brazzaville the capital of France Libre for two years before moving it to Algiers. More than 85% of Free French soldiers who crossed the Sahara under General Leclerc to attack Italian positions in Libya were Africans from AEF. These soldiers, both volunteers and conscripts, were fortunate: in the countryside, hundreds of thousands of adults were forced to pick wild rubber (there was a critical shortage of this vital commodity used in the manufacturing of planes and military trucks), extract gold and improve strategic routes. L’Afrique française libre was anything but free.15,22,23
The neglected Cinderella colony helped save the honour of France, creating a moral debt. At the Brazzaville 1944 conference, de Gaulle promised Africans more civil rights. The ultimate goal was to assimilate them so that ‘French Africans become African French’. The numerous post-war French governments had no choice but to respect this commitment, and forced labour was abolished in 1946. Major investments were made to develop the infrastructure of Brazzaville, including a new airport, modernisation of its river port, hydroelectricity, a water-treatment plant, a stadium, large administrative buildings and more (Figure 6.3). But, as in the Belgian Congo, there was a bottleneck in the educational system. In 1952–3, there were only 1,895 secondary school students in AEF, compared to 122,951 in primary schools. The French government started giving scholarships to a small number of Africans sent to France to complete secondary school and go on to university. When these countries became independent, they could at least count on a small intellectual elite.15,22
6.3. Inaugural flight of the route between Léopoldville and New York via Dakar, Portugal and Newfoundland, on Pan American World Airways, 1946.


In retrospect, the impact of WWII was mostly psychological. The Africans had seen that their French and Belgian masters were not all-powerful, that the Europeans could behave in a way that was far from their proclaimed ideal of civilisation and that European societies were divided rather than a homogeneous block. The independence of India sent a strong signal that colonial domination was not necessarily forever. And anger grew against the blatant racism underlying colonialism. This came as no surprise to Belgium, whose government in exile had vetoed the use of African troops to liberate the motherland, knowing full well that this would alter the sense of inferiority that was essential to the survival of the colonial system.
The Belgians, although reluctant to grant any kind of political autonomy, made day-to-day life easier for the Congolese and started to consider that one of the colony’s missions was to improve the living conditions of the natives. Governor Pierre Ryckmans, a wise and energetic man who had driven the war effort, understood that the patience of the Congolese had been stretched to the limit and a more benevolent attitude was imperative. Small-scale revolts, mutinies and labour conflicts during WWII had indicated that a wind of change was about to blow. Forced labour was abolished, African trade unions were permitted and minimum wages set. Schools, maternity hospitals and dispensaries were erected throughout the colony. Perhaps due to a gradual change in the type of manpower needed by industry (more specialised and skilled than in the early days when a pair of biceps sufficed), large employers realised that it was in their interest to stabilise their workers’ situation by facilitating familial reunification.16,17
The amount of decent urban housing was increased through a massive construction effort, and loans were made available to help people buy houses. From 1945, electricity, hitherto reserved for the Europeans, was distributed in the African sectors of Léo. Starting in 1953, family allowances were provided to married workers so they could afford to bring their wives and children to the cities, where up to 80% of adult men were wage earners who benefited from these allowances if their children lived with them. Since urbanisation caused hyperinflation in the value of bridewealth, which led some men to delay the age of marriage, large companies instituted a loan programme for their employees to help them pay the bridewealth. The private sector had turned paternalistic in the best sense of the term.
Despite these measures, there were so many male migrants that the gender imbalance persisted. The population of Léo added 25,000 new inhabitants each year (compared to 3,500 per year in Brazza), to reach 477,000 by 1960 versus only 120,000 in Brazza and 80,000 in Yaoundé. The European population of the Belgian Congo also expanded considerably, reaching 113,000 in 1959, with one-third living in Léo, one-third in the Katanga province and one-third in the rest of the country.
The post-war period saw the emergence in Léo and Brazza of a vibrant urban popular culture dominated by rumba music, a process facilitated by the extraordinary proliferation of bars of all kinds: one per 651 adults in Brazza, and one per 947 adults in Léo. This had followed the abolition in the early 1930s of restrictions on the sale of alcohol to natives, a step considered necessary to help the Léopoldville brewery get through the crisis. In 1946, Emmanuel Capelle, the Léopoldville district officer, estimated that up to 25% of income was spent on beer. In 1954, there were no fewer than 315 bars in Léo, up from about 100 ten years earlier. Most were quite small, only about fifteen were connected to the electrical grid and fifty or so had a generator.8
The triad of music, beer and dance were the pillars underlying the party atmosphere of Léo, in which the ndumbas (free women) were major actors, along with musicians and their bands like Papa Wendo, Joseph Kabasele’s African Jazz and Franco’s OK Jazz. Free women and musicians were positioning themselves, consciously or not, outside the colonial order whereby everyone in the cities needed to have a well-defined occupation.21
The most successful free women became bar owners, now selling beer rather than their bodies. Bars became focal points for opponents of colonialism, a place where they could discuss in Lingala without upsetting the Europeans. Patrice Lumumba, the Congo’s future prime minister, spent a lot of time building support in the bars of Léopoldville and Stanleyville, all the while promoting Polar beer. Buying a round can help to make friends. In the early 1950s, the income of wage earners in Léo increased quickly and became equivalent to that in AEF and British colonies. The gross national product of the Belgian Congo shot up by a staggering 57% between 1950 and 1954. It was the China of that era!24,25
The particular situation in Léopoldville with regard to the surplus of adult men over adult women, presumably the strongest driver of prostitution, is evident in the data gathered in 1955 through a census of the population of the Belgian Congo. In Léopoldville (population: 273,000), for adults the male/female ratio was 1.72. In other large cities, this ratio was 1.24 in Elisabethville (population: 140,000), 1.25 in Stanleyville (72,000), 1.16 in Jadotville (65,000), 1.60 in Matadi (55,000), 1.32 in Luluabourg (43,000), 1.26 in Coquilhatville (31,000), 1.27 in Bukavu (30,000) and 1.24 in Boma (25,000), the only city located close to areas inhabited by the P.t. troglodytes source of HIV-1. Of course, in rural areas the opposite was seen: a surplus of women. Figure 6.4 illustrates the sex and age distribution of Léopoldville’s population at the time of this census. It is in fact two overlapping pyramids: that of migrants is asymmetrical and skewed towards the centre, while the second, for people born in Léopoldville, is very symmetrical.26,27
6.4. Age pyramid of Léopoldville in 1955.


The distribution of men according to marital status in Léo was radically different from the rest of the country. For the whole Belgian Congo, 24% of men aged sixteen years or over had never been married, while 3% were widowed and another 3% divorced. In Léo, 42% of adult men were unmarried, 1% widowed and 2% divorced.
Prostitution involved mostly unmarried or divorced men and women and the gender imbalance was even more marked if married people were excluded. In the unmarried/divorced category, there were 50,659 men and 9,344 women in Léo, for a 5.4 ratio. By comparison, in Elisabethville, the second largest city, there were 9,537 unmarried or divorced men, and 2,875 unmarried or divorced women, for a 3.3 ratio. In the early 1950s, Léopoldville was the city in central Africa with the highest proportion of adult men not living with a spouse, twice as high as in Usumbura, and three times higher than in Elisabethville. The stable overall male/female ratio in Léo in the 1950s, when the city’s population was doubling every five years, masked a much higher ratio among the unmarried portion of the population and implied a dramatic increase in the absolute number of men not living with a female spouse, and thus of potential clients for sex workers.26,28
Urbanisation also caused hyperinflation in the value of bridewealth, which led some men to further delay the age of marriage. Furthermore, at the time it was considered unwise for a man to marry outside his own ethnic group, because the ethnic status of the children could be disputed. The shortage of women was worse in some of the tribes, such as the Basuku and the Bayaka. These two ethnic groups were migrant workers who would walk all the way to Léo (2–3 weeks to get there, 2–3 weeks to come back), where they spent 6–9 months before returning to their villages where the women stayed. In 1955, there were 9.4 Bayaka men and 16 Basuku men in Léo for each woman of the same tribe. Conversely, the Baluba, Bapoto, Bakula, Batetela and Basonge had, against all odds, an excess of adult females and were certainly over-represented among the free women.
The differences between ethnic groups were even more extraordinary when looking only at the currently unmarried. There were 2.5, 1.9 and 1.2 unmarried women for each unmarried man among the Bapoto, Basonge and Batetela, respectively. For the Baluba and Bakula, the situation was complicated: an excess of males among the bachelors, but 3–5 women for each man among the divorced or widowed. At the other extreme, forty-seven unmarried Bayaka men competed for each unmarried woman. For the Basuku, this ratio was infinite: there were 3,070 unmarried men, and not a single unmarried woman! There must have been a corresponding heterogeneity in the ethnic distribution of men and women involved in the sex trade. Basuku men had to choose between chastity and prostitution.26,29,30
As a proxy for the cumulative incidence of sexually transmitted diseases (STDs) which often cause infertility, 35% of women aged forty-five years or over living in Léo in 1955 had never had a child, compared to 20% for the whole country. It is remarkable that the proportion of infertile women was lower among the younger cohorts: only 16% of those aged 25–34 had never given birth. This might reflect a higher incidence of STDs in the distant past, and perhaps a preferential migration towards Léopoldville of women repudiated by their husbands because they could not produce offspring. Prostitution was driving infertility but infertility was also driving prostitution.26,31
History, then, accelerated the urbanisation process. Around the time of independence, the number of jobless men in Léo increased dramatically. In 1955, only 6% of male adults were unemployed. In the years immediately before independence, in the context of strong nationalist fervour, Belgian authorities relaxed the previously stringent restrictions on the movements of individuals, and the unemployment rate swelled to 19% in 1958 and 29% by the end of 1959, a process made worse by an economic recession. The Belgian government tried to repatriate the redundant workers to rural areas, especially after the anti-colonial riots of January 1959. Cash bonuses were offered to the unemployed who chose to go back to their home villages. These measures did not work, as political events were unfolding much faster than anybody had predicted. Five days after the country became independent on 30 June 1960, a mutiny broke out among rank-and-file soldiers, which spread like wildfire. Chaos ensued. Following massive migrations to the capital, the closure of several companies and the departure of many Europeans, the unemployment rate shot up to 49% at the end of 1960.1,32,33
Throughout the post-independence troubles, Léopoldville remained rather peaceful and safe. The population of its peripheral areas increased eleven-fold over just two years, from 31,458 in 1959 to 358,308 in 1961. Many came from the Kwilu-Kwango region, east of Léo, where an insurrection led to much instability. After paying a token fee to the traditional landowners who had been dispossessed decades earlier by the government or private companies, they occupied large tracts of land near the recently inaugurated Ndjili international airport, as well as in the Kisenso, Makala and Selembao districts. Squatting was encouraged by the emerging political parties as a way of repossessing tribal land. For tens of thousands of Congolese, this was a once-in-a-lifetime opportunity to get a free, or almost free, plot of land in the capital.32,33
Thus, from a city of wage earners, many of whom worked for large companies, Léo became a city of the unemployed, who out of necessity tried to make a living in the informal sector, or became ‘parasites’ of relatives with a regular income. Consumer goods of all kinds were retailed in very small quantities, and the modest benefits of petty trade became a major force in the redistribution of wealth. By 1963, 70% of the income of schoolteachers was spent on food, and it is likely that this percentage was even higher for those without a regular income. Léopoldville was renamed Kinshasa in 1966, after the name of one of the pre-colonial villages: ‘Léo’ became ‘Kin’. Over the decade that followed independence, its population increased three-fold, to 1.3 million in 1970, when the unemployment rate reached 70%, and doubled again to 2.7 million by 1984. With over fourteen million inhabitants, the city of Kinshasa now has the largest French-speaking population in the world, ahead of Paris! The unstoppable rural exodus and a soaring birthrate add 500,000 inhabitants each year, equivalent to its total population in 1960. The belief that life in the capital is really exciting has now persisted for almost a century, despite all the upheavals this boomtown has gone through. By 2030 it could overtake Lagos as the largest city in sub-Saharan Africa.32–34
The gender imbalance progressively disappeared after independence. At the end of 1967, a census in Kinshasa showed that the male/female ratio was near unity for those under the age of thirty, while above this threshold there were 1.45 men for each woman. More and more of the inhabitants of Kinshasa were born locally, attenuating the effect of the preferential migration of males. Furthermore, many of the recent arrivals had fled their own regions due to civil strife, and in such circumstances there was less of a difference between men and women, in contrast with the earlier economic migrations, where the pull factor was stronger on men. These forces implied that eventually the sex ratio of the overall population of Kinshasa would get close to 1, which it did. In Brazzaville, this ratio reached unity in 1974, and remained close to equilibrium thereafter.35
Figure 6.5 illustrates the fluctuating patterns of migration into Kinshasa as well as its relationship to the number of people born in the city. It is based on the 1967 survey, and therefore those migrants who did not stay or died are not counted (which means that the number of migrants in earlier years is substantially underestimated compared to more recent periods). It shows the strong migrations experienced during and after WWII, a temporary decrease during the recession of the late 1950s, and then a huge increase immediately after independence. During these same periods, the number of births in Kinshasa increased steadily so that by the mid-1950s it was about equal to the number of migrations.
6.5. Migrations and births in Léopoldville/Kinshasa.



A Short Journey
The links between Brazzaville and Léopoldville have been so strong for such a long time that they are to some extent two components of a single conurbation. Their geographic proximity is illustrated in the satellite photograph shown in Figure 6.6. At this point, the Congo is 6 km wide. A ferry has linked the two cities since 1898, the same year that the railway arrived and connected the pool to the rest of the world via Matadi (Figure 6.7). Later, most of the intercity traffic was carried by a company that operated a dozen boats of different sizes, including a large one that could take automobiles. There was a never-ending queue at the counter from early morning till mid-afternoon, with two or three departures each hour. In addition, it was possible to cross the Congo in dugout canoes to visit relatives, trade various goods, avoid payment of taxes or conscription, be forgotten for a while after a brush with the law, etc. One just had to hire a fisherman for an hour.36,37
6.6. Satellite photograph of Kinshasa and Brazzaville, early twenty-first century.


6.7. Ferry linking Léopoldville and Brazzaville, 1959.


During the post-war era, for a musician to be considered truly successful, he had to perform regularly on both sides of the river, and popular music, which was completely out of the control of the European colonists, became a further unifying factor between the twin cities. Starting in 1949, football games between sponsored teams of Léopoldville and Brazzaville were held regularly, and thousands of supporters could travel to the other side to cheer on their own team. Ideas were also exchanged, and the relative freedom and less blatant racism of Brazzaville led many visitors from Léo to realise that their own situation was no longer acceptable.
Some of these migrations were more permanent, and already in the post-war years Léo had the largest population of Moyen-Congo nationals after Brazzaville. The extent of this interpenetration was revealed in times of crisis. In August 1964, in the midst of a dispute with the leftist government of Congo-Brazzaville, the government of Congo-Léopoldville forcibly expelled from its capital all nationals of the former country. Over just a few days, 100,000 individuals crossed the river to the safety of Brazzaville. Later, as the economic situation of Zaire deteriorated during Mobutu’s corrupt and incompetent dictatorship, mass migrations occurred mostly the other way. By the end of the 1980s, 300,000 Zaireans were thought to be living in Brazzaville. In 2014, the government of Congo-Brazzaville expelled 80,000 nationals of its sister country whose situation was irregular. African rulers can be quite decisive about illegal immigration on their own soil.

Meanwhile in Cameroun
There, the largest city had always been the port of Douala. Possibly because it was a mandated territory, there was little attempt to limit the movement of women to the cities. Compared to Yaoundé, Douala’s demographic boom occurred earlier, immediately after WWII. Its population stabilised around 40,000 in 1936–46, and then shot up to 100,000 in the early 1950s and to 120,000 in 1957. The male/female ratio varied between 1.2 and 1.4 during WWII, increasing to 1.7 during the post-war period when Douala attracted many male migrants, but quickly decreased to 1.2 by 1958.38,39
Yaoundé was established by the Germans in 1889 as a trading post. In 1916, it was the meeting point of the French and British armies that took Kamerun from the Germans. Five years later, Yaoundé rather than Douala was chosen as the political capital of Cameroun Français, because it was more central, cooler and more comfortable for Europeans (at an altitude of 760 metres), but also because it was deemed safer should the Germans try to return – a fear that disappeared only with Hitler’s death. While Douala remained the economic metropolis, Yaoundé became a quiet city of civil servants, with only 6,500 inhabitants in 1933. From 29,000 in 1952, its population increased more rapidly with the post-war economic boom, to 54,000 inhabitants five years later. There was a large influx of men, while the women followed a few years later. The male/female ratio was as high as 3.1 in 1955, quickly declining to 1.3 in 1957. After Cameroun became independent, the population of Yaoundé increased from 70,000 in 1960 to 300,000 twenty-five years later, while its male/female ratio remained around 1.2.5,38,39
Thus, in all urban centres located near the habitat of the P.t. troglodytes chimpanzee, a gender imbalance resulted from the population policies of the colonial powers, and from the very nature of these booming towns that attracted male migrants in search of a better life. This excess of males was more severe, and for a longer period of time, in Léopoldville. In the next chapter, we will see how various types of prostitution emerged to satisfy the sexual needs of these lonely men, which created the perfect breeding ground for the sexual amplification of HIV-1.


Chapter 7 The Oldest Profession
Prostitution facilitates the spread of all sexually transmitted microbial agents. There is no doubt that it played a crucial role in the dissemination of HIV-1 in many parts of the world, including during the first few decades of the emerging epidemic in central Africa. In this chapter, we will review what is known about the development of prostitution (or sex work, as some prefer to call it) in the burgeoning cities located close to the natural habitat of the P.t. troglodytes source of SIVcpz/HIV-1, a process that was intimately related to the urbanisation we have just examined.
The Core Group
Immediately after the African HIV epidemic was recognised in the mid-1980s, prostitutes and their clients were identified in many countries as the core group within which the virus is exponentially transmitted in the early stages, a process facilitated by the extraordinary prevalence of STDs among these women, which increase the efficacy of heterosexual HIV transmission. Eventually, male clients infect their subsequent female partners not involved in the sex trade, enabling the virus to move out of the core group and into the general adult population. In UNAIDS jargon, from a concentrated epidemic, it becomes a generalised one. The fire smoulders, then sparks shoot out, in this central nucleus before spreading to the rest of the structure, long before firefighters can come to the rescue.
It is only recently, however, that the contribution of transactional sex to the overall dynamics of HIV transmission in large African cities has been quantified, following reliable assays for detecting anti-HIV antibodies in specimens obtained from clients having just paid for sex. For a token payment and after some fast talk from courageous investigators waiting in red-light districts late at night, it is quite easy to obtain specimens from clients. In Accra and Cotonou, such measures revealed that roughly three-quarters of all cases of HIV infection among men had been acquired from prostitutes. In West Africa, HIV prevalence in the adult male population remains generally ≤3%, while it ranges between 5% and 15% among clients of sex workers and between 20% and 75% among the sex workers themselves. When HIV becomes highly prevalent, as in some countries of Southern Africa where up to 40% of adult women are HIV-infected, a lower proportion of cases of HIV in men are acquired from prostitutes because then any sexual activity becomes risky.1
The extraordinary rapidity with which HIV disseminated among sex workers was documented by chance in a Nairobi slum, where several hundred had been followed since 1980 for a study of chancroid, an STD that causes large, painful ulcerations of the genitalia. Specimens of serum were tested for HIV antibodies retrospectively. In 1981, only 4% of Nairobi prostitutes were HIV-infected. Just two years later, more than two-thirds of them were HIV-infected. Among men who went to an STD clinic, many of whom were regular clients of sex workers (from whom they had usually acquired their STD), none was HIV-infected in 1980, 6% were in 1982 and 15% in 1985. The fire was already raging when the alarm bells started ringing.2
What happened? The Nairobi sex workers had on average 1,400 paid intercourses per year, and at the time condoms were rarely used. Once an initial HIV-infected client infected a first prostitute, this woman developed a high viremia lasting a few weeks, corresponding to what is called ‘primary’ HIV infection. During this period, she shed large amounts of HIV in her genital secretions, and the pathogen was transmitted to a few of her clients, who in turn developed a transient period of high viremia. This augmented the number of HIV-infected clients who then transmitted the virus to other, previously uninfected, sex workers, further increasing the risk of transmitting HIV to subsequent clients. An extremely effective vicious circle was created. Ubiquitous chancroid fuelled the fire: this infection increases five-fold the probability of HIV transmission during each sexual encounter, creating both a pathway for viral excretion and a gateway for the virus to enter.
Because of these findings, it has long been assumed that prostitution was the key determinant of the emergence of HIV in central Africa before 1981: urbanisation and the social disruptions caused by colonisation led to urban prostitution, which then sexually amplified HIV once it had been introduced into this core group, from an initial cut hunter who had migrated to the city.
Before we review what might really have happened, I want to make a fundamental point: there are many levels of prostitution, loosely defined as the exchange of sex for money or gifts. The Nairobi prostitutes described above, as well as those studied in many other cities in Africa, from Kinshasa to Kigali and Abidjan to Accra, are at one end of the spectrum and constitute the high-risk group. For researchers, they are particularly easy to find and therefore study: all you have to do is ask your driver. These women have no income other than from prostitution. Because they are older and less attractive, they need to service several clients a day to make ends meet. They live hand to mouth and are unable to save much. They work at home in a room or two under the roof with minimal furniture. Each client pays as little as $1.00 per intercourse and the transaction takes half an hour, sometimes less. They cannot afford to refuse any client. These women accept themselves as prostitutes and do not care whether the rest of the society sees them as such. With little or no schooling, they were often driven to this life by a divorce and the lack of alternative sources of income. Poverty aside, this is similar to the prostitution that has existed for a long time in the red-light districts of Amsterdam and other European cities. Many of these women can be found selling their charms on specific streets known to all. This enables them to band together and help each other, for example, to manage deadbeat clients and men who get violent when drunk.
At the other end of the spectrum, in the low-risk group, is the college student who has sex with two older men each month to help pay her tuition fees. These men have sex repeatedly with the same girl, once or twice a month, over a long period of time. The risk of that girl acquiring HIV from one of her ‘sugar daddies’ is low. If the prevalence of HIV among men is 5–7%, as in the mid-1980s Kinshasa, there is a high probability that none of her two regular and exclusive clients is actually HIV-infected, and the girl’s risk would be zero, until she is exposed to other men.
Also in this low-risk category, which was the rule rather than the exception in central African cities from the 1930s to the 1950s, a ‘free woman’ would have, say, two or three regular patrons with whom she would spend several hours during each visit, not only having sex but also talking, washing their clothes and cooking. Like a wife, but without mutual obligations. If HIV prevalence among clients of free women in colonial Léopoldville was 0.1%, and assuming that each free woman had on average three regular patrons, then for 99.7% of free women the risk of acquiring HIV would have been zero. The initial SIVcpz-infected client may infect the free woman with whom he has sex on a regular basis, and she may then infect another of her regular patrons with whom she has a concomitant relationship. But for the virus to spread outside this closed unit of three or four individuals, the HIV-infected man must have sex with another free woman, or the infected free woman must develop a relationship with new clients. So the potential for some amplification of a sexually transmitted virus existed, but the vicious circle would have needed a long time and some bad luck to develop, or may not have developed at all.
In between these extremes, there is a heterogeneous group of mid-level prostitutes, whose risk of acquiring HIV is higher than that of the free women but much lower than for the old sex workers from a Nairobi slum. This category includes the high-class prostitute who picks up one or two rich clients per week, with whom she will spend the whole night if not the weekend, or the woman who has another full-time occupation (say, as a bartender) but complements her meagre income with a few clients.

Hospitality and Housekeeping
How much prostitution, loosely defined, was there in central Africa in the first half of the twentieth century? Information about prostitution in AEF, Cameroun and the Belgian Congo can be retrieved from the few books and articles published on the topic, from the annual reports of the health systems and, for Cameroun, from the annual reports sent to the League of Nations and the United Nations. The quality of the information varied. It is easy to find information about the regulations and laws concerning prostitution, but much less about how these rules were implemented in practice. Reports of the French colonial health systems contained a section on ‘social diseases’, which included STDs (syphilis, gonorrhoea and others). The authors sometimes added comments about prostitution, which must be viewed with caution, given the overtly racist nature of these reports before WWII. The moral inferiority of the colonised, which was necessary for the survival of the system, was a recurring theme in the minds and writings of the colonisers, who tended to exaggerate their descriptions of the turpitude in all types of African society under their authority. Little or nothing was said about the less-than-stellar conduct of some colonial agents, who had the money and power to buy sex – lots of sex.
Did prostitution exist before colonisation? As might be expected from the diversity of ethnic groups and cultures, there was substantial heterogeneity in sexual customs. Observers writing about Cameroun and Gabon noted that the status of women was deplorable. Becoming a prostitute, as this concept is usually understood, implied a degree of freedom that simply did not exist initially. In some ethnic groups, a woman was considered property, for which a bridewealth payment had been made to her family. The husband, especially if polygamous, could dispose of his property as he wished. One of the wives could be asked to have sex with a friend, a relative or visitor, often for payment to the husband in cash or in kind but sometimes for free, in what corresponded more to ‘sexual hospitality’ than prostitution. A subtle nuance.3–6
From the beginning of the colonial period, this hospitality was extended to certain people with power and especially ‘Senegalese riflemen’, the West African mercenaries serving France and whose travels were inevitably followed by an upsurge in STDs in the regions they crossed. In 1903, Alexandre Kermorgant, inspector general of the colonial health department, noted that even if gonorrhoea had been endemic for a long time, syphilis appeared in Gabon and Oubangui-Chari ‘with the arrival of our troops, which is hardly surprising given the lax morals of most of these patriarchal races, unless the contamination remains localised in a few women that the chiefs freely put at the disposal of our militias and government auxiliary forces on a daily basis’. Over 100 years ago, the inspector general described a sort of ‘core group’, in which the mobility of military units played a key role, magnified by their relative authority and what we would call today profound ‘gender inequalities’.7
In the Belgian Congo, early social scientists described traditional forms of prostitution among the Baluba of the Kasaï region, where relatively few women, called bihelo, preferred not to marry to avoid being the quasi-slave of a husband chosen by others. Among the Babunda and Bapende of the Kwango region, east of Léo, 15–20 young men might get together to hire a prostitute (mobanda) for up to two months, and payment (in rolls of salt) was made to the girl’s mother. The teenager would do this only once in her life, it was not considered dishonourable and would not decrease her chances of getting married later. In other areas, a polygamous man could ‘rent’ one of his wives to another man for a predetermined period, for a fee. Among the Baholoholo of the western shore of Lake Tanganyika, some villages specialised in prostitution. These practices were not common, but the concept of romantic love was the exception rather than the rule. Missionaries identified the development of Christian-type families as a top priority.8,9
A different type of prostitution emerged with the arrival of the white man. As early as 1884–5, during Brazza’s second expedition to the pool, his own brother Giacomo and another Italian man took ‘wives’ within days of their arrival, paying five francs per month in local commodities. The first white colonisers were given the royal treatment by traditional chiefs who, wishing to establish friendly relations with them, asked one of their many wives to provide sexual hospitality. In the early stage of colonial rule, up to 95% of the European population in central Africa was male, and they could easily find concubines in exchange for money or other material advantages for the women or their relatives. A well-known euphemism in the early history of the Belgian Congo was the ménagère (housekeeper), who in practice provided sexual services, in addition to cooking, doing the laundry, etc. In Brazzaville, many Europeans also sought comfort from their menagères, mostly Gabonese women who had been in contact with Europeans for a longer period than those living in the interior, spoke a bit of French and had a better understanding of what was required to satisfy the white man.3,10–13
In a book written by Father Arthur Vermeersch, the Jesuit theologian described the ménagère as ‘the illegitimate companion, hired by the month at a cost of 25 francs or for a longer period for some predetermined fee’. Europeans vacating their posts would provide newcomers with a ménagère, along with the house and furniture, while others were sent by the village chief, who got paid for it. Once this deal had been done, the woman kept the payments received from the white man, in cash or in kind. Some ménagères enjoyed this newfound power and relative wealth. Vermeersch observed: ‘In the kingdom of the blind, the one-eyed man is king; in the country of the Negresses, the ménagère is queen.’ Some Europeans, in line with local customs, entertained more than one ménagère, and the most generous could lend one to a compatriot temporarily in need. Of course, the missionaries disapproved of such behaviour. Vermeersch, one of the few prominent catholics who dared to criticise the Léopoldian system publicly, saw this form of prostitution as part of a larger process in which European colonists were suddenly freed from all the social and moral restrictions of the societies in which they had grown up, and which led to the atrocities of the EIC period. He probably had a valid point.14
A European colonist could easily recruit another ménagère if no longer satisfied by the current one. And a ménagère may, over the years, have sequential relationships with several Europeans as they left the colony at the end of their term. Women in search of a patron would move temporarily to Boma and Matadi, where the boats arrived from Antwerp. There was no time to lose, the competition was fierce, and the white man would soon take a train to Léopoldville, then on to his posting. It would have been very much against the ménagère’s interests to have concomitant sexual relationships with African men: giving birth to a black baby would bring her current lucrative relationship to an abrupt end.3
In Léopoldville, it was the Europeans who permitted prostitution to flourish, in particular those called the ‘little whites’: mechanics, bakers, butchers and other merchants with little education, often Greek or Portugese, whose lives in Europe would have been full of hardship and deprivation and who, in Africa, suddenly became ‘chiefs’, with all the advantages of such an unexpected promotion, including cheap erotic pleasure.
This phase in the history of prostitution in central Africa probably played no direct role in the emergence of HIV-1. It would have been highly unlikely for any European man to have acquired SIVcpz while hunting or butchering a chimpanzee and to start a chain of transmission. And even if HIV-1 had been introduced by one of the ménagères, who perhaps had cut up some chimpanzee meat, the rate of partner exchange was too low for a sexually driven epidemic to develop. However, this phenomenon played an indirect role, by setting an example. For many African women, it became apparent that instead of staying in their native areas and having unpaid intercourse with a husband they disliked, who had made a deal with their own relatives, they could move into these new cities and out of their traditional status of female subordination. While still having sex with men they did not like, they at least got some income out of it and lived freely once these paying partners had returned to Europe. Furthermore, despite vigorous attempts by catholic and protestant missionaries, the colonists could not in all conscience repress prostitution among the natives when large numbers of them entertained similar relationships.
Thousands of mulattoes were born of these loveless unions between Europeans and their ménagères. Their fate would depend upon recognition by their father. About 10% were recognised, in which case the fathers would take them back to Belgium at the end of their term, and they would never see their mothers again. The others stayed with their mothers, who might have been given a small sum of money for that purpose. The poorest would end up in specialised orphanages set up by catholic missions. Mulattoes were treated as Africans by the colonial segregationist system, while being rejected by the Congolese as foreigners.15–17
Around 1910, when small cities were created in which the African male population was much larger than the female, prostitution appeared with African men having sex with African women for money or gifts. Cash started to replace barter, and good times could now be had in exchange for little copper coins with holes in the middle. These women were usually unmarried or divorced. For some of them, becoming a prostitute was a kind of liberation. They would move to the cities, away from family and societal constraints and values, free to behave as they wished. To this day, it is noteworthy that the Lingala word ndumba can mean either a prostitute or simply an unmarried woman no longer dependent on her relatives. In Congolese French this became femme libre, a free woman, who had broken away from the control of her guardians, whether husband or kin, and whose life depended on her own intelligence and resourcefulness.
How did soon-to-be free women manage to reach the city, given the stringent regulations on female migrations described in the preceding chapter? Some convinced a man to marry them and ditched their naive husband as soon as they got their papers. In other cases, a fake marriage sufficed. The woman showed up at the district office and produced false documents attesting that a bridewealth had been paid. It was possible to get married without the husband being present.18
From these early days, the practice of prostitution in central Africa differed from what was commonplace in Europe. Apart from a few cases in which husbands benefited from one of their wives selling sex (they showed up at the European customer’s house, pretending to be angry and asking for compensation to avoid a scandal), free women had no pimps, either in the 1920s or at any subsequent time during the colonial era or after decolonisation. Until 1960, there were no brothels and clients were not picked up on the street. Male clients visited prostitutes where they lived, and the women provided more than sexual services. This was a low-risk type of prostitution, as defined earlier, or semi-prostitution as it was called by some authors. Enough for HIV to survive, but not enough for it to thrive.

Venus’ Curse
Sexually transmitted diseases have long been recognised as a marker of sexual promiscuity, often associated with transactional sex. Much later, it was understood that these common infections greatly enhanced the efficacy of heterosexual transmission of HIV, and that prostitutes and their clients were at the centre of the transmission dynamics of both the traditional STDs and the novel one, HIV/AIDS. Here we will see that prostitution and STDs were intricately related at the time that HIV-1 managed to emerge in central Africa.
In the early days of the colonial health system, STDs were the number two priority, after sleeping sickness. They represented a serious health hazard for Europeans, as the treatments for syphilis were not very effective. Furthermore, STDs were seen as a threat to the demographic stability of the colonies. Untreated gonorrhoea or chlamydia in women can lead to obstruction of the tubes and infertility. Syphilis among pregnant women often causes a spontaneous abortion, premature delivery or stillbirth. The colonisers needed to guarantee the long-term availability of the plentiful African manpower needed for public works and private companies, and were very concerned about the declining population of Gabon, parts of the Belgian Congo and other areas. Various governors wrote that one of their most important tasks was to ‘make Negroes’, while physicians, slightly more refined, talked about ‘growing blacks’. Thus, although not very effective, efforts were made early on to control the spread of STDs.
In Léopoldville, as early as 1909, edicts regulating prostitution were issued, aimed at protecting Europeans through the registration, regular medical examination and compulsory in-hospital treatment of prostitutes found to have a venereal disease. The approach used in Belgium was transplanted into its new colony, but few if any of these regulations were actually implemented on a significant scale. In this area, as in so many others, simple-mindedly copying Western models for use in Africa was doomed to failure.
In Boma, the capital of the colony just acquired by Belgium, the hospital’s 1909 report mentions that thirteen prostitutes came twice a week for STD screening (however, later reports noted that it was difficult to enforce this regulation and that very few prostitutes could be examined regularly). The same year, the medical officer in charge of the Hôpital des Blancs in Léopoldville complained about the deplorable moral situation, noting that more than half of the ninety European civil servants in Léo were currently being treated for syphilis. The sexual practices of colonial agents were having an adverse impact on running the country! According to a contemporary joke, ‘we brought them syphilisation’. In 1921, an edict made the treatment of STDs compulsory, and patients could be forced to remain in hospital until the end of treatment. This was reinforced ten years later, when the treatment and reporting of a number of infectious diseases (including STDs) was made not only compulsory but also free. A serious battle against any disease invariably begins with collecting reliable statistics.19–21
In Cameroun, as early as 1921, prostitution was recognised as a major factor behind STD transmission. European-type prostitution was thought to exist only in the port city of Douala. The following year, perhaps more realistically, it was acknowledged that prostitution existed in other urban centres as well, often involving women who had paid back the bridewealth to their husbands, thus becoming free and independent. In 1923, the commissioner issued a decree regulating prostitution. Prostitutes had to be registered at the local police station and provide information about where sexual services were dispensed. A sanitary carnet was required, and check-ups were to be done at 14:00 every Saturday in designated dispensaries. Brothels needed to be authorised by the administration, which was akin to legalising prostitution. Fines or short jail terms were to be imposed on offenders. However, just a few years later, in a small book about the ‘venereal danger’ in Cameroun, a public health official noted that the regulation of prostitution was rather ill-advised and ineffective, given the large number of sex workers. In its first post-war report to the United Nations in 1947, France had to formally answer more than 200 questions, one of which concerned prostitution. The law of 1923, with its weekly check-ups, was mentioned, but without any information about whether this was actually implemented. There was not a single brothel in Cameroun at that time.4,22,23
In 1909, sanitary check-ups became compulsory for prostitutes in Brazzaville, and about fifty showed up each week. The 1927 report for French overseas territories mentioned that in Brazzaville sex workers had to go for a weekly examination and those with an STD were to be hospitalised during treatment in order to limit transmission. Interestingly, the regulations were at least partially implemented: in 1931, serological surveillance of prostitutes showed that 52% had a positive ‘syphilis’ serology. As will be explained later, it is possible that many of these positive tests were caused by another disease, yaws, which is not sexually transmitted. In 1933, an STD clinic was opened in the Brazzaville hospital, and many of the patients were sex workers. By 1954, health officials were more pessimistic (realistic?): prostitution was said to be flourishing so much in urban centres that any kind of control was futile. Previous measures had been no more than castles in the air.24–26
In 1932–3, in the Adoumas district of Gabon, the birth rate was 16 per 1,000, while the overall death rate was 41 per 1,000, implying that the total population was shrinking by 2.5% each year. A similar decrease was observed in the Mimongo district next door. This was attributed to a high incidence of STDs. Anti-syphilitic drugs accounted for half the budget of Gabon’s national pharmacy, which prompted a behavioural investigation by medical officers. These self-taught anthropologists noted that a non-traditional form of prostitution had emerged during colonisation because the cost of bridewealth had increased so much that only older men could afford to marry, creating a demand from younger men for commercial sex. The cash needed to pay head taxes was also seen as a contributing factor.27
Both good and bad ideas circulated between physicians in the various African colonies, mostly from the top of the hierarchy to the people on the ground. As early as 1928, as an explanation for the high incidence of syphilis and gonorrhoea, health officers in Oubangui-Chari reported that prostitution was very common in Bangui and other centres, and suggested that prostitutes should be registered and undergo weekly examinations. The 1945 report noted that prostitutes moved between towns, following seasonal variations in demand, but that this trade was not tolerated in the villages. As a result, STDs were much less common in rural areas. Soldiers in urban centres and administrative posts were regular clients of sex workers.28
Construction of the CFCO railway became a driver of prostitution in AEF. In Oubangui-Chari, between 1925 and 1932, 41,780 workers had been sent by boat to Brazzaville after walking all the way to Bangui, and only 12% of them were accompanied by their wives. In the railway workers’ camps, there were eleven men for each woman. The consequence was utterly predictable: prostitution flourished in and around the many camps between Brazzaville and Pointe-Noire, and STDs became epidemic. On payday, most of the money went to paying debts to sex workers incurred over the previous weeks. These women extended credit, but only short term.28–30

Prostitution in the Belgian Congo
Now let’s get closer to the heart of the matter, the very area where HIV-1 managed to expand and diversify. Given the huge gender imbalance, large-scale prostitution appeared early in the history of Léo, and was already noted by colonial officers and catholic missionaries as being a major problem in 1925. In 1928, out of 6,000 adult women in Léopoldville, only 358 were living with a husband. Starting in 1930 the Belgians levied a tax on the ‘healthy women theoretically living alone’ in what was certainly one of the most pragmatic actions ever taken with regard to prostitution. Adult women living with a spouse or with relatives were exempt from paying this tax, as were women with two or more children. In 1946, out of 28,000 adult women in Léo, around 5,000 (18%) paid the 50-franc tax, tripled to 150 francs ($3) the following year, equivalent to ten days of wages for the average worker. In Stanleyville, one-third of adult women paid this tax in 1945, which made up 20% of the city’s total revenues. And there were free women in many small settlements throughout the Congo. For example, Marie-Madeleine Yemo, the mother of Mobutu, practised this profession in various towns, including Lisala, Gemena and Businga. She never knew who the biological father of the future marshal was.3,11,30–37
This fiscal category of free women not financially dependent on a man was a mixed bag and encompassed genuine prostitutes or semi-prostitutes, concubines, petty traders who made a living in the informal sector, as well as grey areas in between. The semi-prostitutes had small, changing sets of ‘lovers’ or clients who ordinarily gave them ‘presents’ in return for sexual favours granted regularly over a period of time rather than strictly cash payments in return for intermittent sexual encounters. These ongoing relationships were understood by both parties not to be exclusive, there was no intention to have children and the parties lived in separate residences. This arrangement was perfectly suited to their respective needs.
Whether the clergy liked it or not, the colonial administration tolerated prostitution because it facilitated its day-to-day operations. Initially, many men were brought to the cities as workers for a limited time, and it was easier to send them back to their villages after a year or two if they had remained alone and satisfied their sexual needs with a local free woman, than if they had a wife and children established in the city. The gender imbalance described in the previous chapter, and the ensuing urban prostitution, were parts of a system that required a high degree of workforce mobility. The same mobility was expected of Europeans, typically hired for a renewable three-year term.
By the mid-1940s, Emmanuel Capelle, the territorial officer in charge of Léopoldville, described its moral situation as ‘pathetic’: given the huge surplus of males, the market for commercial sex clearly favoured the women, making it a seller’s market. In her research about the women of Léopoldville in 1945, Suzanne Comhaire-Sylvain, a Haitian anthropologist married to a Belgian, noted that prostitution was not limited to single women, and that some married women or teenagers still living with their parents sold sex on a part-time basis to supplement the family income. In Elisabethville, prostitution was also rampant; many recruits had been introduced to the trade by their own mothers, sisters and even grandmothers, all of whom benefited from the substantial income generated by this activity. From generation to generation, they knew how to fend for themselves.33,38,39
Henri Bongolo, a former sergeant of the Force Publique who served in the medical unit that went all the way to Burma during the war was one of the first Congolese administrators of Léopoldville. In 1947, he described how everything to be done in the capital was expected to be associated with some kind of remuneration: ‘there is no longer anything sentimental or disinterested: commerce everywhere’. At the same time, Joseph Van Wing, a Jesuit scholar, noted that ‘producing and earning money had become the main leitmotiv, in urban as well as rural areas’ and that ‘the importance given to spiritual matters decreased in proportion to the increase in the love of financial gain’. Reading this was a revelation, for I had long thought that this attitude, so widespread in the Kinshasa I had known for more than forty years, was a by-product of the materialism of the Mobutu regime. Not at all!40,41
Bongolo described how the customary institution of dowry, which in essence represented a pact between two families guaranteeing the stability of the union between a man and a woman, had been corrupted by money to the point where it often became a purely commercial transaction. Some families were asking up to 10,000 francs ($200) of bridewealth to be paid in cash, a fortune for most potential candidates (a few years of wages). Why? Because such families were already getting a substantial income from their daughter selling sexual services to better-off men, including – but not only – Europeans, and they naturally asked for substantial compensation for a marriage that would cut off this source of income. Rather than being ashamed of their daughters selling sex, for many parents prostitution became a goal, a good way to increase the whole family’s standard of living. Bongolo attributed this situation not just to women having freed themselves from their traditional customs, but also to the huge surplus of men in Léopoldville, which gave women the upper hand. The status of prostitute was so attractive that married women often thought this would be a good idea for them as well. It was not too late for such vocations.
The development of prostitution in Léopoldville had followed tribal lines, through networking between free women in the capital and their upcountry relatives. The Baluba women were especially prominent and had been for a very long time. In 1922, one observer noted that ‘the people are well aware of the immorality of these European centres and it exerted such an attraction in indigenous areas that it was now in groups that boats carried from Kasaï women going to Kinshasa to live off prostitution’. In 1958, one-quarter of Baluba women in Léo were unmarried. In Elisabethville, at the other end of the country, Baluba made up 26% of the population but accounted for 43% of the free women. Thirty years later, university students in the same city were still calling prostitutes ‘Mama Kasaï’, from the region of origin of the Baluba. 42–44
In the only document of the colonial era that attempted to quantify prostitution, public health physicians described a programme for the control of STDs in Léopoldville. Demand for transactional sex was driven by the gender imbalance, aggravated by the custom of observing a long period of marital abstinence after a woman gave birth (wale), a traditional family-planning measure that inevitably made the temptations felt by their husbands irresistible. The supply was driven by the income of sex workers being 2–3 times higher than that of other women. Clinics provided STD screening and treatment. A card was stamped to prove that the free woman had attended the regular mandatory screening. Since the clinic was located in the Barumbu district of eastern Léo, the card became known as the carte de Barumbu.45
Through these registration and screening efforts, the medical officers estimated that there were 5,000–6,000 women in Léo for whom prostitution was the sole source of income, with, in addition, an indeterminate number of part-time sex workers (married women, students living with their parents). In the first nine months of 1958, the two STD clinics registered 4,321 femmes libres, presumed to be prostitutes, so the 5,000–6,000 total estimate does not seem far-fetched. In other words, almost 10% of the 60,000 adult women in Léo were involved in the sex trade, and there were 50 sex workers per 1,000 adult men. By comparison, in the early 1990s there were 10–20 prostitutes per 1,000 adult men in Cotonou, Yaoundé, Kisumu (Kenya) and Ndola (Zambia). In other words, in the late 1950s there were up to five times more sex workers per capita in Léopoldville than in other African cities today.46–47

The Voice of Congo
In 1945 the monthly La Voix du Congolais was launched, the first publication in the country written by and for Congolese. It was heavily subsidised by and, according to many, subservient to the colonial power. Belgian advisers from the colony’s information department worked as ghostwriters for Congelese authors, which no doubt explains why colonial agents were referred to as ‘our civilisers’ and ‘our saviours’ and Léopold II as ‘our great monarch’.
The opinions expressed were not representative of the general population, but only of the ‘évolués’ who subscribed to the periodical (Figure 7.1). The évolués were the Congolese who had ‘evolved’ through education or assimilation and accepted European values and patterns of behaviour. They spoke French, held white-collar jobs and were primarily urban. The colonial power spared no effort to inculcate in them the belief that they must respect and recognise ‘all the Whites who broke down the barriers of the past to make you free men’, according to a propaganda manual aimed at them. Many of the bigwigs in Mobutu’s future regime, who plundered the country for their own benefit, came from this generation of évolués and had been readers of, if not contributors to, La Voix du Congolais.48
7.1. A group of ‘évolués’ in a bar in Kindu, c.1955.


Many articles were published concerning prostitution, which all of the (male) writers naturally abhorred. Apart from its immorality, the most deleterious impact of prostitution was a falling birth rate, which concerned not just the colonisers but the colonised as well. Traditional life had centred on the survival and prosperity of the clan rather than the individual; women who became infertile because of prostitution could no longer contribute to this important task.
Those who wrote for La Voix du Congolais identified multiple and interconnected causes of prostitution: the emancipation of women from their previous status as inferior human beings whose lives were controlled by their clan, a process that had been driven by conversions to Christianity (prior to this, women were married off by their clan at a young age, even before puberty, and thus when deviant behaviour occurred it was by definition adultery rather than prostitution); migration to urban centres and the ensuing erosion of respect for ancestral customs; the behaviour of European men, since many free women started their careers with an affair with an expatriate only to discover that this type of life was far better than their traditional fate; materialism and greed, when the young women and their parents discovered the joy of having money to spend; the excessive price of bridewealth, which made it difficult for young men to marry and left many young women without a financially suitable husband; the proliferation of bars of all kinds, places of perdition where alcohol led directly to debauchery; and the lack of employment opportunities for women, which was related to their illiteracy.18,49–53
From their discussions, it is clear that free women concentrated on two or three men, some of whom were married. They often confronted the legitimate wives, hoping that a divorce would ensue and that they would get a more regular income from the man. It never crossed their minds to have hurried intercourses with a large number of men: this simply did not correspond to contemporary market conditions.
The solutions proposed varied considerably: increase the tax on unmarried women or eliminate it completely; make the mutation passport harder to get or, the opposite and probably wiser approach, allow all women into the cities to correct the male/female imbalance; fine parents who encouraged their daughters to get into prostitution; control the activities of bars where underage girls and boys should no longer be admitted; improve the educational status of women to make it easier for them to find jobs and other sources of income; and regulate the price of bridewealth. Some proposals were clearly impractical, such as expelling all unmarried women from urban centres, forcing them to take up farming, or stopping the rural exodus completely.
Of course, none of their recommendations was ever implemented. Letting Congolese intellectuals discuss matters was one thing, but there was no question of following their more or less sound advice. La Voix du Congolais fell silent in 1959, on the threshold of independence. The pro-Belgian, often obsequious, positions it took were no longer in tune with the times. All this time its editor-in-chief had been Antoine-Roger Bolamba, truly the first Congelese journalist and writer. In 1949 he had published an essay called ‘Les problèmes de l’évolution de la femme noire’. He criticised women’s lack of access to education and the resulting gulf between ‘an educated husband, living a European-style life, and a primitive, uneducated woman, with the real danger that the children could lose everything the father had learned’. He railed against certain married men who squandered half their salary in bars with prostitutes, but also noted similar failings in some married women with ‘weak characters, who drink too much, which eases their slide towards vice’. As for the prostitutes, they are ‘social wrecks that the guardianship authority has the obligation to take in hand and supervise’. He finished with these words: ‘Let us forever praise, laud, extol Belgium’s royal dynasty, to which we owe our present peace’.54
In 1959, Bolamba got into politics. A few years earlier, he had started (politely) criticising the increasingly intolerable strict racial segregation imposed by the coloniser. He founded his own party before belatedly joining the Mouvement National des Congolais of Patrice Lumumba, who appointed him minister of information and culture in his short-lived government in summer 1960. Bolamba became famous for his anti-Belgian diatribes on Radio-Léopoldville, for which he was removed from office when Lumumba fell. He was later restored by Mobutu as the information and press officer for the presidency. From one monarch to another.

Across the River
Prostitution also developed early in the history of Brazzaville. In 1914, there were a few hundred prostitutes, mostly from the upper Congo, at least according to a Swedish missionary. Unless this estimate was exaggerated by an observer concerned with moral issues, it represented a substantial fraction of the city’s population, then around 6,000. At the same time, Monseigneur Augouard, Brazzaville’s powerful catholic bishop, expressed concern that mulatto girls, themselves born of a peculiar form of prostitution, would end up practising the same trade as their mothers. Augouard complained that the debauchery of many colonial officers provided a terrible example for the Africans he was trying to convert to catholicism.12,55
By a strange paradox, the work of Augouard and his fellow missionaries led to unexpected outcomes. Missionaries had fought to get rid of internal domestic slavery, and they thought the fate of married women was not much better: they were some kind of marital commodity, which made it impossible for children to be raised in truly Christian families. Thus, missionaries pushed hard for the emancipation of women and the abolition of polygamy, directly and through the colonial authorities, while nuns developed activities aimed at improving the status of women. Many of the traditional and repressive customs towards women were made illegal, but this newfound freedom apparently led to some degree of licentiousness. No longer forced to have sexual relations with a man selected by their kin, some women opted for something that was easier to attain than the proposed idealistic monogamous union based on love and the Ten Commandments: the trade of sexual services.55,56
By stepping up demand, the building of the CFCO railway fuelled prostitution in the AEF capital, while the economic depression of the 1930s increased the number of women who sought to supplement their family’s income and pay their head taxes through transactional sex. Demographically, the surplus of males was more pronounced in Poto-Poto (1.7 men per woman) than in Bacongo (1.1), the other large African settlement of Brazza where, as in Léo, women were considered to have the upper hand. During the late 1940s in Poto-Poto, a district inhabited by migrants, 60% of men aged 18–40 were unmarried, a proportion similar to that of contemporary Léo, but only 4% of women lived alone or with other adult women, compared to 12% in Léo. As a percentage of the population, prostitutes were less numerous in Brazza, where urban prostitution was also seen to be both a cause and a consequence of infertility.57,58
The organisation of prostitution in Brazzaville did not differ much from that in Léo, and some of the sex workers moved back and forth between the two cities, according to which they considered the most lucrative market. Any sexually transmitted pathogen, including HIV, introduced on one side of the river would eventually reach the other side. Higher-class prostitutes formed mutual aid associations, which conducted negotiations with bar owners and were known under various proper names: Lolita, Dollar, Élégance, Diamant. Similar associations existed in Léopoldville under similar names: La Beauté, Les Diamants, etc. (Figure 7.2). Free women were proud to show each other how much wealth, fancy clothes and jewellery they had acquired on their own from their trade. For some, it was a very lucrative business: they could bring their parents up to 5,000 francs ($100) per month, a huge amount of money at the time, and naturally fathers would not ask too many questions about the source of such a godsend: they already knew the answer.12
7.2. An association of free women in Léopoldville.


Official policies towards prostitution fluctuated over time. In 1940 it was decreed that prostitutes must not only be registered but also photographed and fingerprinted, and have compulsory medical examinations. Prostitutes who refused to comply were jailed for up to three months. Just a few years later, in the midst of WWII, officially authorised brothels were opened to cater to the soldiers waiting to be sent to the frontline (in this case, Libya), where they would put their lives on the line for France. The best known was La Visite, owned by a Madame Rose from Cabinda. After the war, brothels became illegal again and prostitution returned to the informal sector, but the proliferation of bars and dance halls provided new venues for a flourishing sex trade. Nature abhors a vacuum.12,57–59
In the Catholic newspaper La Semaine de l’AEF, prostitution in Brazzaville was scrutinised in articles published in 1955. The causes were the same as in Léo, and the proposed solutions went along the same lines. There was more of an emphasis, however, on the associations of free women, which either operated small brothels or were closely associated with specific bars that used their presence in their advertisements to attract clients. The correspondents proposed to disband such associations. More stringent control of free women crossing the river from Léopoldville was advocated: sin always comes from somewhere else. Naturally, these proposals came to naught.60

Two Continents, the Same People
The first connection between Congo and Haiti (we will discuss others later) that helps to shed light on some aspects of our story on both sides of the Atlantic was Suzanne Comhaire-Sylvain, who was destined to have a remarkable career. She was born in 1898 in Port-au-Prince, the eldest of seven children of Georges Sylvain and Eugénie Malbranche. Her father was a famous writer and poet, Haiti’s ambassador to Paris, and a fierce opponent of the American occupation that began in 1915. Suzanne grew up in a family that certainly did not underrate the female sex. One sister, Madeleine, was a famous activist who founded an organisation that fought to improve the lot of Haitian women. Another sister, Yvonne, became the first female physician in Haiti, then its first obstetrician-gynaecologist (she later practised in Africa, mainly Senegal). The Sylvain family was particularly interested in the African roots of the Haitian people. At the turn of the twentieth century, Benito, one of Georges’ brothers, had worked as an adviser to Menelik, Emperor of Ethiopia, who had successfully repelled the Italian invaders and is considered one of the fathers of Pan-Africanism, a political movement aimed at unifying Africans on the continent and in the diaspora into one global African community.
When her family returned to Haiti after the interlude in Paris, Suzanne first worked as a secretary-typist (much to the chagrin of her father, who had greater ambitions for her), then in a social welfare organisation run by the Catholic Church. In 1931, a few years after her father’s death, when the family was in a precarious financial situation, she used her savings to go back to school. She crossed the Atlantic again and, on the banks of the Seine, became one of the first Haitian women to go to university, until then the sole preserve of men. She finally earned a PhD in literature from the Sorbonne in 1937. The subject of her thesis was Haitian Creole, a language previously regarded with some disdain. She tried to identify the contribution of African languages, and particularly the Fon spoken by the people of Dahomey, to the development and syntax of Creole. She then took up a postdoctoral position in London, where her interest in folklore led her to the social sciences. During her studies, she met and married Jean Comhaire, a Belgian anthropologist, in 1936; she was age thirty-seven and he fifteen years younger.61
After returning to Haiti (1937–41), Suzanne was appointed inspector of schools. She founded a school of literature in Port-au-Prince while teaching at the Institute of Ethnology. She and her husband started doing research at Kenscoff, a commune in the mountains 20 km south of Port-au-Prince. During WWII, Suzanne taught in New York at the École Libre des Hautes Études, a temporary Franco-Belgian institute for expatriates. In 1943 she left to rejoin her husband, a war volunteer, who the Belgian government in exile had posted to the Belgian Congo as an information officer in the Force Publique, the colonial government’s army. For a Haitian, it was a true return to her roots. The couple stayed there for three years until December 1945. She must have raised a few eyebrows in Léopoldville, where there was not only the generalised sexism of the times, but also rigid racial segregation: here was a Haitian woman, black (though quite light because she was from the mulatto elite in her own country), with a PhD, and actually married to a Belgian. In Léopoldville, she did sociological field work and collaborated on a radio show. She learned the rudiments of Lingala, and the colour of her skin may well have facilitated her contacts with Africans in Léo.
The condition of African women and the effects of colonisation (and later, decolonisation) became a recurring theme in her work in a variety of settings, a field of research that we would call ‘women’s studies’ at university today. Dr Comhaire-Sylvain was also interested in the school population of the Congolese capital, as well as children’s riddles, tales, proverbs and oral literature, looking for parallels with what she had observed in her native island. Despite efforts to find a French-speaking publisher, this work was finally published in English in South Africa (we do not know if the editor knew that the author was black).38
After the war, the Comhaires went first to Oxford, where Jean obtained his PhD, then to Haiti, where they worked for UNESCO, including on a pilot project in fundamental education in the Marbial Valley, a forgotten stretch of the Jacmel coast. From 1949 to 1958, Suzanne continued her career at the UN as director of the Trusteeship Council for the Cameroons and Togoland, while Jean taught at various American universities. The couple took a sabbatical in 1956 to continue their study of the Kenscoff highlanders. They returned to the Congo, which had just gained independence in 1960, when Jean obtained a position in Léopoldville working for the UN Economic Commission for Africa. Suzanne taught at the University of Addis Ababa, Ethiopia, but had to leave after she had a heart attack. While staying with her son in Paris, she completed her research and articles about the women of Kinshasa and Lomé, and began similar work on the female population of Dakar, where her sister Yvonne was practising at the time. In 1972 the Comhaires returned to Africa, this time to Nsukka in Nigeria, where Suzanne took an interest in the local Igbos. She died there in 1975, from another heart attack following a road accident. She was buried in Nigeria, thus realising in a way a Haitian belief that the dead return ‘to Guinea’.
During her long career, Comhaire-Sylvain published about 15 books and 200 articles on Haiti, its people, language, folklore, tales and popular culture. She also wrote extensively about African women and youth in Léopoldville and Lomé, Dakar, Lagos and Addis Ababa. She drew parallels between Congo and Haiti, not only in their traditional tales but also in the customs of the Kenscoff highlanders, in which she discovered many traces of Kongo societies. Contrary to the prevailing view, many of the slaves who peopled Haiti, and especially those who arrived in the half-century preceding the revolution, came from the region around the Congo River estuary (called ‘Neg Kongo’, they were at the bottom of the social scale). Those who had arrived much earlier from the Bight of Bénin had shaped Creole society and introduced voodoo. In Kenscoff, Suzanne described the homosexual relations between cafe employees and foreign clients, undoubtedly a harbinger of what would develop on a wider scale in the 1970s (Chapter 12). She also examined the phenomenon of female prostitution in a book that was published posthumously by a missionary centre of ethnological studies in Zaire.38,61–63
Two of her books are relevant to the current chapter. In an early work on the youth of Léopoldville in 1945, Dr Comhaire-Sylvain described the urbanisation process, migrations to the capital, housing problems and marital unions, and discussed, albeit briefly, the status of women. Based on information from physicians and government officials, she said there were 600 prostitutes in Léopoldville at that time. However, it is hard to know what this number implies since she does not define what she means by ‘prostitute’, compared to the much more numerous but rather vague category of ‘free women’. A second, more substantial, book returned to the condition of women in 1945 and compared it with what she observed twenty years later. She described in great detail the different types of prostitution being practised in Léopoldville in 1965, and the appearance of a new type of sex trade, a high-volume trade that meant a high risk of HIV.38,62

Independence: For Whom?
In the previous chapter, we saw that shortly after the Belgian Congo’s independence in 1960, the population of Léopoldville expanded rapidly. Administrative controls over migrations were abandoned and the capital had to cope with a large influx of internal refugees fleeing the country’s civil wars. And many Bakongo from Angola took shelter in Léo when war broke out between liberation movements and the Portuguese army.
In a study of Léopoldville sex workers in 1962–3, anthropologist Jean LaFontaine noted that the vast majority were still operating as they had done prior to the country’s political independence: having long-term simultaneous relationships with three or four men, with the free woman providing a variety of services similar to those that would have been expected of a wife and having some kind of friendship with her patrons, who provided general and regular support rather than a fixed fee for each intercourse. Their most important skill was to avoid having two clients present in their compound at the same time. Free women were considerably wealthier than married women. But LaFontaine also noted a diversification of prostitutes: at one end, the luxury prostitutes, called vedettes or basi ya kilo (the latter because they could buy expensive goods by the kilogram, especially those who had recycled their income from prostitution into the trade of other goods); and at the other end, the chambres d’hôtel prostitutes, who could have a quick half-hour session without much conversation being exchanged. This is the first description of high-risk prostitutes for whom sex was a purely commercial transaction.43
Antatole Romaniuk, a demographer who worked in Léopoldville before and after 1960, also described a change in the character and volume of prostitution as a consequence of the political disorders, as also reported in a study of women working in the Léo factories, many of whom had previously been involved in the sex trade.11,64
Paul Raymakers, a university-based observer of life in the surrounding squatter areas of Léopoldville, noted the same phenomenon, which he attributed to social changes and high unemployment rates, but he provided more details. A new form of prostitution clearly emerged in Léo in 1960–1, around brothels called ‘flamingos’, from the name of the first bar where this began. Initially the flamingos were clandestine bars where alcohol could be bought after-hours, but soon their activities were expanded to include the sex trade, by setting up discreet annexes for this purpose. In the Matete area, of 708 houses enumerated, there were no fewer than 27 flamingos. Similar concentrations of flamingos were found in many other parts of Léo, including Ngiri-Ngiri, Barumbu, in front of the Makala sanatorium, etc. The downmarket brothels, called Londone, were small shacks with one or two rooms, quickly set up on some unoccupied piece of land, often near the street markets. Outside, men could be seen patiently queuing for their twenty minutes of pleasure. At the opposite end of the spectrum were the flamingos frequented by the Congolese elite and United Nations military. After all, the latter came to Congo to bring peace.65
The law of supply and demand dictated lower prices if the client was unemployed and higher prices after payday or if the UN soldiers came from an industrialised country. Among an admittedly small sample of twenty young men interviewed, all knew at least five flamingos and thirteen admitted to having bought sex on at least one occasion. Also reflecting the extent of this new phenomenon, a wide diversity of Lingala or Kikongo terms appeared describing sex workers: boma l’heure (kills time), molaso (rubber band), katula kiadi (removes sadness), mobikisi (helper), Good Year or Caterpillar (good for all conditions). And above all, londoniennes, a term that is still used today. It has nothing to do with the capital of England; rather, it is a deformation of the word ‘ronde’, as in ‘faire la ronde’ (make the rounds), which in Lingala became ‘londe’.46,66,67
In a study of women in Léopoldville conducted in 1965, Suzanne Comhaire-Sylvain also noted the extraordinary proliferation of flamingos: just in the Matete district, out of about 100 bars where alcohol was sold, sex could also be bought in 80. First quench one’s thirst, then get down to business. In the Bandalungwa district, there were at least twenty such dance halls/brothels, usually well located at crossroads or near open-air markets or gas stations. Others were situated in residential streets, and it was just too bad for the neighbours. Comhaire-Sylvain described a diversification in the patterns of sex trade and identified four categories. First were the full-time sex workers, unmarried or divorced women who would spend many hours each day picking up clients in a flamingo or bar or on the street. Although she did not provide estimates of their average number of clients per day or per week, this type of practice implies quite a high volume (and high risk). Second were the part-time sex workers: unmarried or divorced women who had another occupation but sold sexual services occasionally to supplement their income. Third were the clandestine sex workers: teenagers or married women who sold sex occasionally without their parents or husbands being aware of this lucrative part-time activity. The latter two categories implied a low volume of clients, and a different client each time. Fourth were the free women, corresponding to the lowest risk for HIV: these upmarket semi-prostitutes had just a few paying partners, who they had the luxury of selecting and who would enjoy their company on a regular basis. While this way of working had been the norm during the colonial era, it was now reserved for a small elite group of women who were particularly blessed by nature.62
Thus, in the early 1960s there appeared for the first time in Léopoldville a group of women having not three or four different sex partners per year but three or four per day, a pattern of prostitution similar to the one in Nairobi that led to the exponential amplification of HIV-1 twenty years later. Once a first high-risk sex worker got HIV-1 from a client, in the ensuing months she would have the opportunity to infect a few other men, some of whom would then infect other prostitutes they had sex with. The conditions for a sexual amplification of HIV were ripe, possibly the turning point in the sexual spread of HIV-1 in Léopoldville. The die was cast.
This evolution was a consequence of the enormous social changes that occurred after 1960, with a massive influx of refugees and migrants who settled in the capital, and a staggering rise in unemployment. The resulting pauperisation had a profound impact on the sex trade. Potential clients did not have enough money to provide gifts or regular support to a free woman who they would visit time and again; they barely had a few pennies for a brief session. And poverty among young women had grown so much that some had no option but to accept those few pennies which, multiplied by the number of clients they could fetch in a day, allowed them to satisfy their basic needs. Unlike the free women, this new class of high-volume low-price sex workers did not have the luxury of turning down a client they disliked.
In July 1968, the Zairean minister of justice peremptorily ordered all brothels to be closed. This had no impact on the volume of the sex trade, as the owners simply modified their premises. This camouflage did not pose an insurmountable challenge and, in any case, it was always permissible to bribe potential inspectors. They added a bar and dance floor, where the clients could select their sex worker over a few beers. Or they pretended they operated a small hotel, where rooms could be rented by the hour. Again, there were no pimps: the owners made their profit on the alcohol or from renting the rooms, and the sex workers kept the money paid by the clients. A fair distribution of revenue in a win–win deal.68,69
By the end of the 1960s, the system of health cards for sex workers was still in place, theoretically requiring a monthly visit and syphilis serology twice a year. Prostitutes had to show up at the Centre de Prophylaxie in the compound of the central hospital, and about 7,000 women attended more or less regularly. Health surveillance of prostitutes vanished in the 1970s, as the resources of the Zairean state were eroded by an ever-increasing percentage of national revenues being diverted into the numerous bank accounts of the president and his cronies. But the diversified patterns of prostitution did not change much until the early 1990s, when poverty became so great that few men could afford to buy sex. Hunger and libido are mutually exclusive.


Chapter 8 Injections and the Transmission of Viruses
Early on in the research on AIDS in Africa, the investigators at Projet Sida in Kinshasa wondered if contaminated injections might explain part of the transmission of the causal agent. However, this hypothesis quickly disappeared from radar screens because it was considered impossible to determine whether injections received by a patient in recent years had preceded the infection with HIV or been a consequence of it, as injectable medications were prescribed for AIDS symptoms. The iatrogenic transmission hypothesis was subsequently taken up by other researchers.1,2
As mentioned in the Introduction, after studying this for years I came to the conclusion that some of the early amplification of HIV-1 in central Africa occurred through the re-use of improperly sterilised syringes and needles, and that at key moments this mechanism was probably as important as the sexual amplification we just reviewed. It is impossible to prove this directly, but like a prosecutor who has not found the exact gun used in a crime, we will assemble circumstantial evidence in the next three chapters that would ultimately convince any jury. We will first examine how not just HIV, but also the hepatitis B and hepatitis C viruses, can be transmitted through injections.
Parenteral or Iatrogenic
Parenteral is synonymous with injectable; it literally means to bypass the gut, by administering a drug (therapeutic or recreational) or blood product as an injection into a vein (intravenous), muscle (IM), the tissues underneath the skin (subcutaneous) or the skin itself (intradermal). Iatrogenic means during health care; the transmission of pathogens between intravenous drug users is not included in this latter definition, but non-injection modes of healthcare transmission are (for example, during an organ transplant or some other invasive procedure). In sub-Saharan Africa, there is a lot of overlap between these two terms, parenteral and iatrogenic, because the continent has few intravenous drug addicts (this habit is far too expensive) and few patients undergo invasive medical procedures during which a virus could be transmitted.
The parenteral transmission of HIV-1 has wiped out a generation of haemophiliacs, infected tens of thousands of recipients of blood transfusions in the late 1970s and early 1980s, and continues to be an important mode of transmission among injectable drug users throughout the world. In developed countries that implemented a universal programme of immunisation against the hepatitis B virus (HBV) decades ago, the parenteral transmission of the latter is now uncommon. However, its iatrogenic transmission continues in developing countries where the vaccine was included in national immunisation programmes more recently. Transmission of the hepatitis C virus (HCV), for which there is no vaccine, continues among drug addicts in industrialised societies and, to a lesser extent, among users of healthcare services in ‘developing’ countries. Other viruses can be transmitted parenterally, but this occurs infrequently and can be ignored for the sake of our discussion.
The main difficulty in studying the potential contribution of the iatrogenic/parenteral transmission of HIV-1 in its emergence in the first half of the twentieth century is the high mortality among infected individuals, nearly all of whom die within fifteen years of primary infection. They are no longer available for epidemiological studies trying to correlate HIV-1 infection with ancient exposures to injectable treatments of tropical and other infectious diseases. The only option is to use other infectious agents, which are compatible with prolonged survival, as a proof of concept: if these other viruses were transmitted iatrogenically, then presumably the same could have happened with SIVcpz/HIV-1.
HIV-2 infection is an interesting candidate for such studies because of its lower pathogenicity: a substantial percentage of individuals infected with this other simian-turned-human retrovirus, which originated from the sooty mangabey rather than the central chimpanzee, and in West Africa rather than central Africa, never develop AIDS. We carried out a study in Guinea-Bissau that revealed that among elderly individuals, HIV-2 infection was correlated with three distinct parenteral exposures: past treatment with intravenous or IM drugs for sleeping sickness (before 1974), past treatment of tuberculosis with IM streptomycin (before 1992) and the ritual excision of the clitoris. The latter practice, limited to two ethnic groups of Muslim faith, was done during community ceremonies where dozens of girls underwent excision, all with the same ceremonial knife handled by an old woman, a rite of passage to adulthood. However, since HIV-2 is not present in central Africa, it cannot be used as a model for transmission of blood-borne viruses in the very countries where HIV-1 emerged.3
The other pathogen available for such proof-of-concept studies is HCV. HCV is compatible with prolonged survival, as less than 25% of infected individuals go on to develop cirrhosis or liver cancer. Furthermore, its sexual transmission and mother-to-child transmission are rather ineffective, so the parenteral route accounts for the overwhelming majority of cases. In industrialised societies, HCV transmission through transfusions has been eliminated, and most new cases are acquired during intravenous injections of recreational drugs. In sub-Saharan Africa, some transmission still occurs through unscreened transfusions, but most cases are acquired via injections during health or dental care. This risk is decreasing, however, thanks to vigorous campaigns to eliminate unsafe injections.
In contrast, HBV is not a good marker for the parenteral transmission of viruses in sub-Saharan Africa because it is more infectious and transmitted effectively through several other mechanisms. Before universal immunisation was deployed, millions of African children were infected with HBV: some got it from their mothers, but the majority got it from other children, through unclear mechanisms. Very few of these children develop acute hepatitis with jaundice when they acquire HBV, but 10–15% remain chronic (and infectious) carriers and can develop long-term complications, while the remaining 85–90% eliminate the virus and become immune. Those who had managed to avoid HBV during childhood acquired it sexually at adolescence, and in central Africa up to 95% of adults used to have antibodies against HBV. There was little room for the parenteral transmission of HBV in adults, and for that reason HCV is a much better marker of the parenteral/iatrogenic transmission of viruses. In industrialised countries, unlike in the Third World, disposable syringes and needles, available since the early 1960s, are used only once. There was never much transmission of HBV during childhood, with the result that, until the vaccine became widely used, most adults were immunologically naive with regard to HBV and could be infected parenterally, either during health care or while using injectable recreational drugs.

HIV among Drug Addicts
The high efficacy of the parenteral transmission of HIV-1 has been documented time and again in studies of drug addicts conducted during the early part of the epidemic, before this risk was understood and before partially effective prevention measures could be implemented in this hard-to-reach target group. This constitutes a proof of concept, because the quantity of blood (and thus the number of viruses) left in a syringe after an intravenous injection of cocaine or heroin is approximately the same as after similar equipment has been used for the intravenous administration of a pharmaceutical agent. This is in stark contrast to transfusion-related HIV infection, where the amount of infectious blood is much larger so that a phenomenal number of viral particles are injected into the unfortunate patient via the blood bag. Among injection drug users, the transmission of HIV-1 occurred from a first to a second addict, from this second to a third one, and so on, unlike what happened to haemophiliacs, many of whom could be infected via the same lot of a coagulation factor that had been prepared through a pooling process from thousands of donors.
Collections of samples obtained before HIV was identified allowed a retrospective description of the spread of the virus among intravenous drug users. In New York, where the virus arrived in the early 1970s, more than half of addicts were infected by 1982. In Edinburgh, HIV prevalence rose rapidly to 51% in the early 1980s, with most seroconversions occurring within a two-year period. In Bari, Italy, HIV seroprevalence among addicts increased from 0% in 1979 to 76% in 1985, while in Valencia, Spain, it rose from 11% in 1983 to 48% two years later. In Geneva, home to the World Health Organization (WHO) and UNAIDS, prevalence increased from 6% in 1981 to 38% in 1983. Among the drug addicts of Milan, HIV prevalence was 8% in 1981, 35% in 1983 and 60% in 1985. Among addicts in Bangkok, HIV prevalence increased from 1% at the end of 1987 to 43% by the end of the following year, while in the Punjab province of Pakistan, prevalence increased from 9% in 2005–6 to 51% the following year. Countless similar examples could be cited. Transmission among intravenous drug users persisted even where comprehensive interventions, including needle-exchange programmes, were put in place, and continues to occur today, thirty-five years after the identification of HIV as the cause of AIDS.4–11
These are all good examples of the exponential transmission of HIV from blood to blood through the sharing of syringes and needles. The probability of transmission per act when an HIV-negative addict uses a syringe or needle recently used by an HIV-infected drug user is around 1%, an order of magnitude higher than when a seronegative individual has sex with an HIV-infected partner (the risk of transmission per intercourse is 0.1%). Why? Because HIV viral particles are then injected directly into a vein where they have easy, direct, instantaneous access to their main target, CD4 lymphocytes, while during sexual intercourse the virus must somehow find its path through the genitals. These are summary estimates and the risk of parenteral (or heterosexual) transmission must be substantially higher when the HIV-infected person is experiencing the high viremia that characterises primary HIV infection. This creates a vicious circle in which the HIV-negative addicts are, month after month, increasingly likely to share their injection paraphernalia with someone who is HIV-infected. The result is that, worldwide, out of sixteen million intravenous drugs users, about three million are HIV-infected.12–14

Iatrogenic Epidemics of HIV
Several small outbreaks of HIV transmission through health care have been reported. However, more to the point of this discussion, two epidemics (an ‘epidemic’ corresponds to a much larger number of patients than an ‘outbreak’), both of which involved children, illustrate the potential for large-scale transmission of HIV-1 during health care.
Shortly after the 1989 fall of Ceaucescu and his summary execution by raging revolutionaries, a medical journal reported that 367 children in Romanian hospitals and orphanages had tested positive for HIV. Of the 1,168 cases of AIDS reported to the Romanian Ministry of Health by December 1990, 94% had occurred among children less than four years of age. This age distribution was extraordinary. Two-thirds of paediatric cases occurred among children abandoned by their parents and living in orphanages or long-term care facilities, the unfortunate collateral victims of the regime’s pro-natalist policy that banned contraception, abortion and, for the most part, divorce. Less than 10% of the mothers who could be located were found to have HIV, implying an unusual mode of infection of their children. But what?15,16
At the time in Romania, transfusions were given to malnourished children to provide them with many nutrients. Because the recipients needed small volumes of blood, a unit was generally split and administered to two or three children. One-third of cases occurred in children who received transfusions of unscreened blood, and the others were attributed to multiple therapeutic injections with syringes and needles used over and over again without proper sterilisation. Many children with AIDS had received 300 or more lifetime IM injections, an extraordinary number, 20–30 times higher than in a normal health system.16
Cases were distributed unevenly throughout the country. The largest numbers, about half of the total, were seen in the Constanta district, east of Bucharest. A nationwide survey of 12,000 institutionalised children under four years of age revealed that 10% were HIV-infected, but in Constanta prevalence was 48% in those younger than four, and 0% in those aged four or older. This reflected a much more intensive use of medical injections and transfusions in the first years of life, as well as a ‘cohort effect’: nosocomial transmission occurred only after HIV-1 had been introduced into Romania in the 1980s. Fortunately, only a few years elapsed between the arrival of the virus and the fall of the Ceausescus, which limited the damage, so to speak.
Further studies suggested that injections rather than transfusions were the mode of infection for most children, even those who had received transfusions. More than 400,000 units of blood were tested in 1990–1; HIV prevalence among donors was only 0.007% for the whole country and 0.025% in Constanta. This implied a low risk for the recipients, even if the children were transfused ten times during their lives. A study documented that the HIV-infected children, only a few years old, had received 280 injections on average, compared to 187 for the HIV-negative controls. These injections consisted of vitamins, antibiotics and vaccines. The first two could have been administered in the form of tablets, but caregivers in Romania, like those in Yambuku in the Congo, firmly believed in the intrinsic superiority of injectable medications. Ignorance knows no boundaries.17–19
Around 10,000 children had been infected with HIV before this came to an end. Eventually, typing revealed that almost all HIV-infected children born of a seronegative mother were infected with HIV-1 subtype F. Among HIV-infected adults, subtype F accounted for 68% of infections, but subtypes A, B, C, D and CRF02_AG were also detected. Thus, multiple subtypes were introduced by Romanians who travelled to Africa or by foreigners who lived in Romania. Then subtype F spread from child to child, by unsafe medical practices in the vulnerable subgroup of institutionalised infants and children, whose parents were not there to object to their children being given injection after injection. Subtype F isolates from Romania are similar to those from Angola, another communist country at the time, where the source of this tragic epidemic may lie.20,21
A second dramatic epidemic occurred among children attending the Al-Fateh Pediatric Hospital in Benghazi, Libya, which attracted media attention because five unlucky Bulgarian nurses and one Palestinian doctor were sentenced to death for their alleged role in this tragedy. They were released after spending nine years in Libyan prisons. The problem was first recognised in 1998, when serological analyses showed evidence of a recent HIV infection in several children from the Cyrenaica region. Eventually, about 450 children (mean age: four years) were found to be HIV-infected. Many of them subsequently received health care in Swiss and Italian institutions, from where some of the details emerged.22
Two-thirds of the HIV-infected children had been hospitalised at the Benghazi hospital, while the others had received outpatient care. Half of the HIV-infected children were also infected with hepatitis C. Of twenty-five mothers initially tested, only one was HIV-infected, implying that the other children had certainly not been infected via mother-to-child transmission. Later, eighteen additional mothers were found to be HIV-infected, but it seems that most were infected from their child (presumably during breastfeeding) rather than the other way around, because none of the fathers was HIV-infected. All Benghazi children were infected with the same recombinant CRF02_AG strain, with little genetic variation between isolates, implying a common source for the HIV-1 epidemic and rapid transmission of the virus.23
Unfortunately, foreign investigators had little direct access to epidemiological information from Libya, and of course Libyan investigators could not talk since Colonel Gaddafi’s dictatorial regime had already decided who to blame: the foreigners, who they said had deliberately infected the children as part of a CIA- or Mossad-inspired plot. So we don’t know for sure exactly which procedure(s) led to nosocomial transmission of HIV-1 and HCV. All the victims had had blood drawn at the hospital, most had received some form of intravenous therapy, but few had received transfusions. Many children had spent some time in the hospital’s ‘semi-intensive care unit’. Infection control practices were so lousy that it seems likely that transmission occurred through more than one type of procedure.
Molecular clocks showed that the most recent common ancestors for the HIV-1 and HCV isolates pre-dated 1998 by a few years. This implied that the two viruses were already spreading in the hospital before the expatriate healthcare workers arrived in Benghazi, a conclusion confirmed by the finding that some of the infected children had not received care at the hospital after 1997. Given that the CRF02_AG strain is found mainly in central and West Africa, it seems likely that the original case, Benghazi patient zero, was one of the 1.5 million African migrant workers who lived in Libya, which was prosperous at the time and could use this abundant cheap labour. Perhaps a young AIDS patient, contaminated by his mother.24
It is of course a scandal and a tragedy that so many children were infected with HIV through the re-use of needles and other medical devices in a country so rich with oil money, and that scapegoats were jailed for so long as a public relations diversion from the real culprit: the Libyan regime. But this epidemic, like the previous one in Romania, illustrated how HIV-1 can be exponentially amplified through unsafe injections, much like what happens among drug addicts.
Sadly, these cases were not the last. In the mid-2000s, nosocomial outbreaks of HIV occurred in Kazakhstan, Kyrgyzstan and Uzbekistan, each involving ~150 patients, mostly children. In 2015, a Cambodian court sentenced a man to twenty-five years in prison for practising medicine illegally in Roka, a poor village in the north of the country, where he infected at least 242 patients with contaminated injections. The initial cases occurred in September 2013, and the tragedy ended with the arrest of this charlatan in December 2014. Transmission of HIV had dramatically accelerated during this period, reaching fifteen cases per day just before the quack’s arrest. Then, in 2019, 763 children in Ratodero, Pakistan, were found to be infected through contaminated injections, some of which had been given by a paediatrician who was HIV-positive, and many more by backstreet unlicensed practitioners. This followed a similar outbreak of HIV in the Kot Imrana village, also in Pakistan. If such epidemics could arise long after the existence of HIV-1 was known, they must certainly have occurred before the new disease and its etiological agent were identified.25–27

The Largest Ever Iatrogenic Epidemic
At the turn of the century, studies in Egypt demonstrated that the iatrogenic transmission of another blood-borne pathogen, HCV, could reach a massive scale. Of course, Egypt is not inhabited by P.t. troglodytes, so HIV-1 could not possibly have emerged in the Middle East. However, as an example of the potential for well-intentioned disease control interventions to transmit blood-borne viruses on a population level, the Egyptian experience is hard to beat.28
Schistosomiasis is caused by a parasite with a complex life cycle, which is acquired during exposure to water inhabited by the snails that constitute its host. In the most common form of schistosomiasis, adult worms live in the blood vessels around the rectum, causing bloody diarrhoea, or liver fibrosis when their eggs manage to travel up to the liver. In another variety, the adult worms live around the bladder, and such patients pass blood in their urine. Both forms are present in Egypt, which has a complex irrigation system that is essential to its survival. The British built the first Aswan dam (1898–1902) with the aim of ‘domesticating’ the Nile to increase the production of food crops and cotton, but this amplified the schistosomiasis problem. It was the price paid for development.
Schistosomiasis used to be highly endemic in the Nile delta, where mass-treatment campaigns with parenteral drugs led to the HCV infection of millions of people. Tartar emetic, a very old anti-schistosomiasis drug, had been in use since 1921, and the Ministry of Health started organising large-scale campaigns in the early 1950s. Between 1964 and 1982, more than two million injections of tartar emetic were administered each year. Patients received 10–12 weekly intravenous injections using hastily sterilised syringes and needles, boiled for only a minute or two, or not at all. In specialised centres, more than 500 patients could be treated in an hour. Tartar emetic was not very effective: many patients relapsed or were re-infected and had to receive further cycles of the drug. The historical information is congruent with the results of the calculations using the methods we reviewed for HIV-1, which indicated an exponential growth in the number of HCV-infected individuals between 1940 and 1980.28,29
For the whole country, 22% of individuals aged 10–50 years became infected with HCV, about nine million people. HCV prevalence was lower (6–8%) in residents of Cairo and Alexandria, but reached 19–28% in Upper, Middle and Lower Egypt. Prevalence was higher among the older age groups exposed repeatedly to schistosomiasis treatments. In Lower and Middle Egypt, more than 50% of individuals aged forty or older were HCV-seropositive. In all these regions, there was a correlation between exposure to schistosomiasis treatment and HCV infection. The same interventions also led to the iatrogenic transmission of HBV, but in this case the relationship was blurred by other modes of transmission. This Egyptian saga shows how the iatrogenic transmission of a virus present in the blood can potentially affect millions of victims.

Hepatitis C Virus Infection in Central Africa
Now let’s get geographically closer to the heart of the story. After Egypt, Cameroon has the highest HCV prevalence in the world. In several areas of Cameroon, almost half of elderly individuals became HCV-seropositive. What epidemiologists call a cohort effect (the exposure to a given pathogen varying according to the year of birth) was demonstrated, with HCV prevalence reaching 40–50% among people born before 1945, about 15% for those born in 1960, 3–4% for younger individuals born after 1970, and less than 1% for those born after 1990. In several studies, HCV prevalence plateaued at the same point, corresponding to a year of birth around 1930–5 (Figure 8.1). So most of the parenteral transmission of HCV must have occurred between 1930 and 1970.30,31
8.1. Prevalence of HCV infection at various sites in Cameroon by year of birth.30,31


Molecular clocks confirmed this conclusion and revealed that in Cameroon, Gabon and the Central African Republic, the number of HCV-infected individuals started increasing exponentially between 1920 and 1940, continuing for two or three decades. Since the heterosexual transmission of HCV is relatively ineffective, this indicates massive parenteral transmission of at least one blood-borne virus in the areas inhabited by the P.t. troglodytes source of HIV-1. This parenteral transmission took place during the colonial era, starting shortly after SIVcpz successfully emerged into human populations to become HIV-1. It is hard to believe that this represents merely a strange coincidence.32,33
In Cameroon, populations with a high HCV prevalence come from Yaoundé or villages in the southern rain forest (Map 5), and prevalence is much lower in the north. A similar north–south gradient exists in territories that used to be part of AEF, with a low prevalence in Tchad and a high prevalence in Gabon. This suggests that the diseases during the treatment of which transmission of HCV occurred were more common in the southern rain forests than in the arid north, or that accessibility to health services was much better in southern regions.33
Map 5 Cameroun Français and the four colonies that comprised the Afrique Équatoriale Française federation.


Not all medical injections carried the same risk of HCV transmission. Again, data gathered during studies of healthcare workers occupationally exposed to their patients’ blood can be informative. Healthcare workers exposed to HCV experience a higher risk of infection when a hollow-bore needle had been placed in their patient’s vein and when they sustain a deeper injury; these risk factors presumably reflect the higher number of viral particles accidentally inoculated. Extrapolating to the potential iatrogenic transmission between patients, the risk must have been higher with intravenous, intermediate with intramuscular, and lower with subcutaneous or intradermal injections. And obviously the risk must have been proportional to the total number of injections received. The same conclusions can be extended to the transmission of HIV. In Cameroon, researchers looked for HIV-1 RNA in discarded needles and syringes used on HIV-infected patients less than six hours earlier. One-third of the syringes used for intravenous injections contained detectable virus versus only 2% of those used for IM injections. All the signs definitely pointed in the same direction.34–36

Inoculation Hepatitis
Now we will go back in time to try to assess what medical doctors and nurses working in central Africa in the first half of the twentieth century could have known concerning the potential transmission of viruses during medical care. Presumably, understanding these risks might have made them more careful. We can assume that the level of understanding among these pioneers of tropical medicine was no higher than among their counterparts working in Europe. Most of the knowledge about blood-borne viruses that eventually trickled down to medical practitioners in Africa originated in Europe.
During this period of interest, little was known about viruses in general and even less about putative viruses potentially causing hepatitis. Unlike bacteria and parasites, viruses were too small to be seen during microscopic examinations of specimens. Nor were clinicians at the time able to measure liver enzymes in the blood, which is essential to the diagnosis of hepatitis, whatever its aetiology. These enzymes are released when there is inflammation in the liver.
In practice, ‘hepatitis’ was diagnosed when a patient developed jaundice for which there was no other apparent explanation (in the tropics, this investigation would include negative tests for malaria). Cases of hepatitis not severe enough to cause jaundice would be missed, while some patients with other conditions associated with jaundice were misdiagnosed as having hepatitis. The diagnoses were pretty reliable, however, when outbreaks occurred: if dozens or hundreds of somehow-related patients developed jaundice within a limited time frame, there was no doubt that this corresponded to hepatitis caused by an infectious agent.
‘Inoculation hepatitis’ or ‘serum hepatitis’ began to be described in textbooks from the 1940s, as appearing after various medical interventions including, in Europe, the treatment of syphilis with arsenic-based drugs, usually administered as a series of weekly intravenous injections. Clinicians distinguished between early arsenical hepatitis, occurring around day 9 and presumed to be drug-related, and late hepatitis, occurring after about 100 days, which was thought to be infectious.37–40
Before WWII, only 1% of syphilitics treated with intravenous arsenical drugs developed jaundice, but wartime conditions and shortages led to a quicker turnaround of syringes and needles. In several military clinics in Britain, 50–75% of men treated for syphilis developed jaundice! Similar outbreaks occurred in civilian hospitals after the virus was introduced by returning soldiers who had received initial doses of some intravenous drug in a military clinic. This was attributed to the re-use of glass syringes, which were in short supply, so they could not be boiled between patients (it would have taken too long for the syringes to cool down before they could be handled again); they were put into a disinfectant briefly or they were merely rinsed with water. Before a drug was injected intravenously, the nurse had to aspirate a small quantity of blood to make sure that the needle was properly located within a vein. When the drug was pushed into the vein, a minute quantity of blood remained in the syringe and the needle, some of which ended up being injected into the vein of the next patient(s).41–44
Arsenical drugs were gradually replaced, and priority was given to the armed forces in the distribution of the first supplies of penicillin, a revolutionary drug at the time. When outbreaks of jaundice occurred after the treatment of syphilis and other infections with penicillin, it became more and more difficult to attribute these cases to anything other than a transmissible agent. Furthermore, a viral cause was suspected when it became apparent that the nurses who administered the intravenous injections, as well as the laboratory technicians who handled the blood samples sent for testing, were themselves at risk of developing jaundice. These outbreaks certainly corresponded to hepatitis B since most cases of acute infection with hepatitis C do not develop overt jaundice. Obviously, to increase the risk of hepatitis to 50–75%, a vicious circle was created. A first hepatitis B-infected patient transmitted the virus to a few more; each of these second-generation cases infected a few additional patients, and so on. The more time passed, the greater the risk from each injection.45
Around 1942, batches of a yellow fever vaccine whose production required human serum (obtained from medical students) caused 50,000 cases of jaundice among American civilians and soldiers. Initially, it was feared that it was yellow fever from the vaccine (as with poliomyelitis, the vaccine was an attenuated virus, which could have regained its virulence), but it was soon concluded that some batches had been contaminated by a second virus present in the serum of some of the students. With this massive epidemic, the second major form of viral hepatitis received its current name. Strongly associated with injections and not displaying any seasonality, it became known as hepatitis B, to distinguish it from the other form of infectious hepatitis, hepatitis A, which was not associated with injections but displayed marked seasonal variations in incidence. When US army veterans who had developed hepatitis in 1942 after receiving the yellow fever vaccine were tested in 1985, four decades later, 97% of them had antibodies against HBV, as did 73% of those who had been vaccinated without developing overt hepatitis, compared to only 13% of those not vaccinated. If those infected without developing jaundice are added to the symptomatic cases, 330,000 vaccine recipients contracted iatrogenic hepatitis B. Vaccine coverage in the US army was close to 100%, since anyone who refused to be vaccinated was court-martialled. 46,47
Why did Uncle Sam decide to vaccinate seven million soldiers against yellow fever, since only a small percentage of them would be sent to endemic areas in South America or sub-Saharan Africa? The answer is surprising. It was wrongly feared that the imperial Japanese army, a pioneer in the field of biological weapons (it had just gained such experience in Manchuria, on a large scale and with multiple pathogens), had succeeded in infecting the Aedes aegypti mosquito vector with the yellow fever virus, which it could then have released in the areas controlled by the Allies, with devastating results. The Americans leading the fight against biological weapons were concerned because, shortly before Pearl Harbor, Japanese scientists had tried in vain to procure the yellow fever virus from labs in New York, going so far as to try to bribe some technicians.48
Other vaccines, blood sampling through a common syringe (in clinics for diabetics or in a sanatorium), transfusions, administration of convalescent sera, plasma or injectable drugs were in turn all recognised as causing hepatitis B.49
There is no evidence that medical officers working in central Africa in colonial times became aware of these risks. The risk of inoculation hepatitis was not mentioned in any of the reports of the health systems of AEF and Cameroun that will be reviewed in the next chapter, while in the Belgian Congo its first description was published in 1953. Acute hepatitis C infection usually causes non-specific symptoms, without overt jaundice, and could not possibly have been recognised by the colonial clinicians. Infection with hepatitis B was nearly universal in central Africa and generally acquired during childhood (when it rarely causes jaundice), which left little room for its iatrogenic transmission to adults, in contrast to Britain, where most adults treated for syphilis had hitherto not been infected with hepatitis B and were susceptible to iatrogenic infection. Furthermore, when iatrogenic hepatitis B did occur in sub-Saharan Africa, symptoms would have developed after a 1–4-month incubation period, making it difficult for doctors to recognise that this was related to a previous episode of medical care. The patients had long since returned to their villages.
Reports of health services in Cameroun and AEF give no indication regarding how re-usable syringes and needles were sterilised between patients or how many times a syringe/needle might be used on any given day. A textbook for nurses, written by the chief medical officer of Gabon in 1931, gave instructions regarding how syringes and needles were to be sterilised, but these required an autoclave or a dry heat incubator, available only in hospitals and large health centres. What mobile teams and nurses working in small facilities without electricity were expected to do was unclear. Most injections were given by practical nurses with limited scientific training. Given the huge caseloads, the sterilisation process may have been shortcut or bypassed, as in Egypt. We will see later that, at least in the Belgian Congo, syringes and needles were not boiled between patients. It seems likely that this was the rule rather than the exception.50
With this in mind, to estimate their potential role in the transmission of blood-borne viruses and particularly SIVcpz/HIV-1 and HCV, in the next two chapters we will review the major disease control programmes implemented in central Africa from 1921 to 1959.


Chapter 9 The Legacies of French Colonial Medicine
We have just seen how HIV and other blood-borne viruses can be spread through injections. Now we will examine the history of colonial medicine in the French territories of central Africa, where remarkable public health interventions ultimately proved successful in reducing the burden of tropical diseases, but at the same time caused the parenteral transmission of the hepatitis C virus, the HTLV-1 retrovirus and presumably SIVcpz/HIV-1 as well. The core of the problem was that since the early drugs against infectious diseases were not very effective, they all had to be given by injection, often intravenously, to maximise the drug concentration in the blood and tissues. As we will see, tens of millions of intravenous injections were administered in the crucible of HIV-1, at the right time.
The System
A remarkable peculiarity of French colonial history is the way medicine was organised – that is, as part of the military. Like Léon Pales, young Frenchmen interested in a medical career in the colonies would usually get their degree at a medical school run by the armed forces in Bordeaux, before moving on to the tropical medicine institute in Marseilles, known as Le Pharo, after the name of the park where it is located near the old port. Overseas, they would start as a médecin-lieutenant and progressively, for the more talented, patient or motivated, move up the ladder to become perhaps a médecin-colonel or médecin-général by the end of their careers. Very few of them would be based at the barracks to provide care for the colonial armed forces. Instead, they were posted to hospitals and disease control units, working among civilians but remaining military doctors so that a strict hierarchy was maintained.1
Disease control interventions and modes of healthcare delivery would be decided at the top of the pyramid, by the médecin-général, and implemented in a similar fashion throughout the colony following detailed protocols which were to be considered as orders, nothing less. There were precise definitions of what had to be reported and in what form. The reports from each hospital or district would be merged into an annual report for the colony, up to 800 pages long, containing an extraordinary number of tables, maps and graphs about the diseases of interest, their distributions, the treatments administered, the exact number of injections for each drug, and so on. Their format was the same for all colonies, so that they could be consolidated into an annual summary of the health status of overseas France, an object of legitimate pride for these practitioners expatriated all over the world.
The other important feature of French colonial medicine was its population-based approach. While elsewhere in Africa colonial doctors were satisfied with providing care to whoever managed to show up at the local hospital or dispensary, the French wanted to provide basic health care to everybody, through the treatment of common and chronic tropical diseases. They kept reliable medical censuses of the population (their target), and their intent was to detect and treat all cases of a few selected diseases among this entire population. To do so, mobile disease control teams would roam through the bush, day after day, village after village, to examine everyone, find the cases and treat them in order to reduce the human reservoir of these infections and decrease transmission to the point where the disease would eventually disappear. Attending case-finding sessions was compulsory, and a medical certificate was issued for each person. This public health approach, with massive numbers of individuals treated in their own villages with injectable drugs against a few diseases, provided a unique opportunity for the transmission of blood-borne viruses, whose existence was unknown at the time, to a degree much higher than could have occurred in British and Portuguese colonies.
Fixed health care in hospitals and health centres was fairly limited initially, and it was just too bad for patients who developed an acute illness between the biannual visits of the mobile teams. Eventually, tensions arose between the champions of the ‘vertical’ approach (disease-specific mobile teams) and those who wanted to develop multipurpose fixed centres providing basic care year-round (the ‘horizontal’ approach, later renamed primary health care). The latter, of course, was necessary to provide care for acute and treatable conditions such as malaria, pneumonia, gastroenteritis, women with obstructed labour, and so on.

The Pioneer
Eugène Jamot became the most famous French colonial doctor in Africa, and his story illustrates the colonial medicine system as well as the development of disease control interventions. Born in 1879, the first in his family to go to college, he studied natural sciences, taught for a few years in high schools in Algeria and Montpellier to accumulate some savings, and then obtained his medical degree from Montpellier in 1908. After practising in France for two years, he decided he had other ambitions, partially prompted by an unhappy marriage, a difficult relationship with his mother and some problems with the justice system following a violent argument with his stepfather whom he threw out of a window.2–4
After the tropical medicine course in Marseilles, his first posting was to Tchad, following which he received further training in Paris, and became deputy director of the nascent Institut Pasteur in Brazzaville. Two weeks after his arrival, WWI broke out and he was designated to serve as the sole medical officer of a column that invaded south-east Kamerun from AEF. A Belgian officer wrote: ‘I have rarely witnessed such a combination of dedication and courage. I personally saw him [Jamot] go on the line of combat to rescue a wounded soldier, at the risk of his own life.’ Such bravery could not hurt for advancement in his military career. After the successful conclusion of this campaign, he returned to Brazzaville from 1917 to 1921. By then a médecin-capitaine, he developed the overriding interest of his professional life: the control of sleeping sickness, for which he created specialised mobile teams. He led the first one, which operated in Oubangui-Chari.5
Sleeping sickness (African trypanosomiasis), caused by a parasite called Trypanosoma brucei gambiense, was the first communicable disease for which large-scale control interventions were implemented in central Africa. Thomas Winterbottom, a British physician working on a slave ship off Sierra Leone, first described the disease in a European text in 1803. One of its clinical signs, the presence of enlarged lymph nodes in the neck, was known to slave traders as an adverse prognostic sign, and the price of such slaves was reduced accordingly. After weeks or months of intermittent fever, patients developed headaches and profound daytime somnolence, hence its name, which would last for several months until the fatal outcome, which was universal if untreated.6
Sleeping sickness did not spread to the Americas with the slaves due to the absence of its tsetse fly vector in the New World. The massive displacements of populations that accompanied the European colonisation of central Africa in the late nineteenth century facilitated the dissemination of the parasite. Trypanosomes were imported into regions where the disease had hitherto been absent or uncommon, and spread rapidly in such immunologically naive populations. Elsewhere, the compulsory harvest of wild rubber trees forced the inhabitants to penetrate deeper into the forest, maximising their exposure to the vector. The high incidence of sleeping sickness preoccupied French and Belgian colonial authorities who, in some regions because of the morbidity and mortality caused by this disease, were running out of the labour force needed for large infrastructure projects. Furthermore, a high incidence among Africans implied a high risk of transmission to Europeans, who often developed this lethal disease.
Indeed, the aim of many of the disease control initiatives implemented during the early colonial era was to protect the Europeans by decreasing the reservoir of the pathogen in the African population around them. Institutes of tropical medicine were established in Marseilles, London, Liverpool, Lisbon and Brussels to find technological solutions that would lower the mortality of Europeans in Africa, which was even higher in the centre of the continent than on the coast, where the sea breeze blew away the mosquito vectors of malaria. A British government publication stated that ‘in the days when the west coast was the white man’s grave, the Congo forest would have been his purgatory’. Such a high death rate among Europeans was incompatible with the systematic exploitation of the region’s natural resources. The annual medical reports of each French colony started with a detailed section on Europeans’ health problems, with a list of all those who had died during the previous year, along with the cause of death. It was just too bad if your reputation took a hit because you died from alcoholic cirrhosis, complications of syphilis or wounds inflicted by a jealous husband.
Substantial resources were allocated to the control of sleeping sickness, organised around what became known as the Jamot doctrine: mobile teams would visit each village, examine everyone, detect as many cases as possible using simple methods (microscopic examination of blood or lymph node aspirate) and treat them on the spot with whatever drugs were available. Initially, drugs were not very effective for the patients themselves, who often died despite treatments that could not get rid of the parasites in the brain. However, the drugs reduced the patients’ infectiousness by suppressing the presence of trypanosomes in the blood: local tsetse flies would be less likely to ingurgitate, during their blood meals, trypanosomes transmissible during subsequent feeding. For a long time trypanosomiasis treatment was geared more towards a collective benefit than improving the individual fate of the patient receiving these toxic arsenical drugs. The aim was to ‘sterilise’ patients, not to cure them.
In these early days, members of the case-finding mobile teams did heroic work under harsh conditions. For instance, in the space of eighteen months in 1917–19, Jamot examined 89,743 individuals in Oubangui-Chari, diagnosing and treating (mostly with subcutaneous drugs) 5,347 trypanosomiasis cases, and did all this with only three microscopes and six syringes. They would spend twenty days per month in villages, sleeping in huts provided by the local population, with no facilities whatsoever. Much of the travelling between villages, many of which were inaccessible by road, was done by foot. They were taking a substantial risk themselves, as they spent two-thirds of their lives in locations harbouring a lot of tsetse flies infected with trypanosomes. They accepted this risk consciously but perhaps not freely. Several healthcare workers developed trypanosomiasis and died from the disease or its treatment. As a contribution to medical knowledge, some published their own cases, describing the progression of their symptoms in a type of scientific paper that has fortunately disappeared: the auto-observation. By shortening the period during which a patient was infectious, their interventions quickly proved effective, reducing the incidence of and mortality from trypanosomiasis by two-thirds. In 1922, Jamot was transferred to Cameroun Français, recently acquired by the French during WWI, where the authorities were discovering the extent of the trypanosomiasis problem inherited from the Germans. The Reich’s physicians had just put in place pilot interventions to address this scourge when the 1914 Allied invasion interrupted their programme.5,7,8
Jamot (Figure 9.1) had a strong personality, was highly motivated and worked hard. He quickly became known for his favourite slogan: ‘I will wake up the black race.’ He obtained very substantial resources, to the point that his specialised and autonomous sleeping sickness organisation, created in 1926 and based in Ayos east of Yaoundé, was seen by many in the administration as a state within a state. Jamot answered directly to the governor and was independent of the chief medical officer of the colony and local administrative authorities. Several egos were bruised in the process. At one point, half of the medical doctors in Cameroun were working under Jamot, who coordinated 28 mobile teams operating throughout the country, with a staff of 17 physicians and 400 healthcare workers. A small personal army.
9.1. Eugène Jamot (centre, with moustache) during a sleeping sickness case-finding survey, Cameroun Français, late 1920s.


He was revered by his subordinates, known as the jamotains, while his approach became the jamotique. In the communities visited, roughly 500 villagers were seen each day. The work was organised like a production line, with each member of the team having well-defined roles. Bureaucrats took care of the paper work (registries, individual certificates), nurses palpated the necks and marked with a cross the foreheads of those who needed microscopic examinations, microscopists would examine the blood and lymph node aspirates, yelling when a trypanosome was detected so it could be corroborated by the doctor, while other nurses performed the lumbar punctures for disease-staging on those found to be infected. Eventually, the doctor would prescribe the treatment to be administered by nurses, who would stay behind after the rest of the team had left for the next village. During Jamot’s tenure in Cameroun, 150,000 cases of sleeping sickness were diagnosed and treated. However, when the incidence decreased, some of his medical colleagues wondered whether it was reasonable to spend so much on trypanosomiasis and so little on the fixed health facilities that would provide basic care year-round. The argument was fair enough.
Jamot published forty scientific papers during his career, a large number for an Africa-based non-academic doctor. Some contain extremely detailed descriptions of the distribution of trypanosomiasis in Cameroun, and of the treatments used. A free thinker, he repeatedly and publicly said that the dramatic epidemics of trypanosomiasis in Cameroun and AEF had been triggered by European colonisation and the forcible displacement of large populations. This freedom of speech did not sit well with his military status. Other conservatives did not appreciate that while remaining legally married to his French wife, who never went to Africa, Jamot lived for many years with a Fulani from north Cameroon whom he married according to tribal customs and with whom he had three children.
A forceful advocate of disease control in the African colonies, Jamot became well known in France, especially during the Paris colonial exposition of 1931, as the man who conquered sleeping sickness. He was honoured by scientific bodies, received the Légion d’Honneur and was even nominated for a Nobel Prize. He took advantage of his notoriety to obtain ever-increasing resources for trypanosomiasis control in Cameroun. Even though the incidence was now 90% lower than when he arrived, Jamot had an even more ambitious goal: its eradication, which seemed possible given that there was no significant animal reservoir of the parasite. This would be a first that France could be proud of.
His high profile would eventually cost him his job. His many enemies found a good pretext to get rid of him when one of his subordinates decided, apparently on his own, to double or triple the dose of a new arsenical drug, tryparsamide. This went on for more than a year, with the result that hundreds of unfortunate patients in the Bafia area became blind, as the drug was toxic to the optic nerve. Jamot’s involvement in this disaster remained unclear. The young Bafia doctor was sacked, but he protested and an inquiry was held. Jamot, who was then in France, did not present himself at the Ministry of Colonies as requested. This was not appreciated. While on a stopover in Dakar on his way back, Colonel Jamot received a telegram. He, too, had been fired from his post in Cameroun by the deputy minister for colonies, who happened to be a Senegalese from Gorée.4
After a few months of purgatory in Dakar, he was sent to organise sleeping sickness control in French West Africa, from a base in Ouagadougou. Jamot spent the next three years crisscrossing this vast territory, finding 70,000 new cases. However, he was caught up in similar disputes with the medical and administrative authorities concerning the importance and degree of autonomy given to the sleeping sickness control organisation. Discouraged by what he viewed as a lack of understanding of the seriousness of the problem, in 1935 Jamot retired from the military and went back to his village in France to work as a general practitioner. A broken man, he died of a stroke a year later.
In his definitive biography about our hero, historian Jean-Paul Bado explains how Jamot had been more than passionate about sleeping sickness: it was a real obsession, counterproductive over the long term, destructive even, to the point where his three mixed-race children, all sent to boarding school or to live with families in France, owed their survival to the generosity of former colonials from Cameroun, since their father did not leave them anything in his will or even acknowledge his paternity. They never saw their poor mother again. To help her children, she sold some of the livestock Jamot left to her in Cameroun and sent the proceeds to France.4
There is no doubt that Jamot and his teams saved entire communities from extinction. In some villages in the upper Nyong region east of Yaoundé, up to 97% of the inhabitants were found to have trypanosomiasis during successive surveys, and sleeping sickness was causing more fatalities than all other diseases combined. Other villages, not visited in time by the mobile teams, had been entirely wiped out by the disease: a large part of the population had died, and others had left the area looking for a more secure location. After Jamot’s departure from Cameroun, the concept of disease-specific mobile teams roaming the countryside was adapted for the fight against other tropical diseases, especially yaws and syphilis. But this very dedication and efficacy created tremendous opportunities for the iatrogenic transmission of blood-borne viruses.
To evaluate the potential contribution of tropical disease control interventions in the spread of viruses, a detailed review was necessary. Fortunately, good archives have survived to this day, mostly at the former tropical medicine institute of Marseilles (located, quite appropriately, on the Allée du Médecin-Colonel Jamot): annual reports of the health services for Cameroun Français, Moyen-Congo, Oubangui-Chari, Gabon and AEF. AEF included Oubangui-Chari, Moyen-Congo, Gabon and Tchad. As the latter is not inhabited by P.t. troglodytes, I collected data for the first three territories (from now on called AEF-3). For Cameroun, the annual reports sent to the League of Nations and United Nations provide additional information. For each disease of interest except malaria, it was possible to calculate the annual incidence (number of cases per 1,000 inhabitants), in order to infer which ones were the most likely factors behind the high prevalence of HCV described in the previous chapter and potentially the emergence of SIVcpz/HIV-1. At the time, few diseases were treated with orally administered drugs, so in practice an annual incidence of, say, 10 per 1,000 meant that during this year 1% of the population received a series of injections for the treatment of this specific disease.9–21
For a long time, treatment of sleeping sickness was based on drugs that contained arsenic, hence their general designation as arsenicals. The same arsenical drugs, or similar compounds, were also used to treat yaws and syphilis, among other infectious diseases. For most of the 1920s, subcutaneous atoxyl was widely prescribed, often combined with a second drug given intravenously (IV), such as tartar emetic (the drug used in Egypt to treat schistosomiasis). In the 1920s, the introduction of tryparsamide, a drug developed at the Rockefeller Institute, resulted in a dramatic improvement: patients with involvement of the brain could now be cured. Instead of a treatment whose only goal was to protect the community by sterilising the patient, it was now possible to offer a treatment that would be beneficial to the patient as well. This novel drug would save the lives of hundreds of thousands.
Just for 1927–8, 900 kg of atoxyl (about one million injections) and 600 kg of tryparsamide (207,000 injections) were used in Cameroun by Jamot’s teams. In AEF, treatments were standardised through the instructions of the médecin-général: twelve weekly subcutaneous or IV injections of another arsenical drug if the cerebrospinal fluid was normal, twelve weekly IV injections of tryparsamide if it was abnormal, to be repeated annually for two more years to ‘consolidate’ the initial treatment. On average, tryparsamide-treated patients received thirty-six IV injections.22–24
Such once-a-week regimens were quite manageable as nurses left behind by the mobile teams could rotate between villages, treating all cases in a given village on Mondays, all cases in a second village on Tuesdays, and so on, repeating this circuit twelve times. This mobility of practical nurses implies that the procedures for sterilising syringes and needles were minimal. However, they became extremely skilled at giving intravenous injections, as is evident in a movie about Jamot made in 1930 (on YouTube search for ‘mission Jamot’). This film provides an extraordinary illustration of the scope of the sleeping sickness problem in Cameroun and of the methods used to control it.
Some trypanosomiasis patients who relapsed after standard therapy also received hétérohémothérapie: the repeated IM administration of 10–20 cc of whole blood from convalescent patients. The idea was that this blood contained high levels of antibodies against trypanosomes, which would be useful to patients who had difficulty getting rid of the parasite. Although this was certainly a good method for transmitting viral infectious agents (because the quantity of blood deliberately administered was much larger than whatever was inadvertently left in a syringe after it was flushed), it was probably not used on more than 1,000 patients.11,25
Year-to-year variations in incidence of various diseases may reflect the more or less intense efforts made to find cases rather than true changes in their epidemiology. For instance, the rising incidence of sleeping sickness in Cameroun around 1928 corresponded to the increasing resources devoted to its control: mobile teams explored areas where hitherto most cases had remained undiagnosed, unreported and untreated. And the decline during WWII was in line with reduced human and material resources for case-finding, as several of the medical officers were mobilised into General Leclerc’s Free French Forces. However, even if imperfect for reconstructing disease dynamics, these data reflect accurately the numbers of patients treated with injectable drugs given for specific diseases.
In Cameroun, the incidence of sleeping sickness peaked at 54,712 new cases in 1928 (Figure 9.2). The disease was concentrated in a region east of Yaoundé, where in some communities almost everyone had to be treated. The incidence then decreased and stabilised at around 3,000 cases per year until 1952.26,27
9.2. Cases of African trypanosomiasis (sleeping sickness) in Cameroun Français and AEF-3 (a), and use of trypanocidal drugs (b).


In AEF-3, the incidence of trypanosomiasis peaked in 1937 and the number of injections of trypanocidal drugs followed the same course, topping out at a staggering 588,000 injections. During the years for which detailed information is available, 74% of the 3.9 million injections used in the treatment of sleeping sickness were given intravenously (tartar emetic, suramin, tryparsamide, melarsoprol), 3% intramuscularly (pentamidine), 13% subcutaneously (atoxyl) and for 10% the route is uncertain. As discussed in the previous chapter, intravenous injections provided the best opportunities for the transmission of blood-borne viruses.28
However, apart from the short epidemic period in Cameroun, the annual incidence rates of trypanosomiasis were lower than 10 per 1,000 inhabitants (Figure 9.3). Even if the number of individuals who could have been iatrogenically infected with blood-borne viruses during trypanosomiasis treatment in colonial Cameroun was substantial (about 222,000), it was not high enough by itself to drive the extremely high prevalence of hepatitis C (>40%) observed much later throughout southern Cameroon. However, we need just one of the trypanosomiasis patients to have been infected with SIVcpz, acquired while manipulating chimpanzee carcasses, to initiate a chain of transmission that could have amplified the number of infected individuals.
9.3. Incidence rates of African (a) trypanosomiasis (sleeping sickness), (b) yaws and (c) syphilis in Cameroun Français, AEF-3 and Tchad.




A new intervention, pentamidinisation, was launched in 1948. Intramuscular pentamidine, then a novel drug, was administered to the whole population of endemic areas as a preventive measure. Pentamidine was later used in the treatment of Pneumocystis pneumonia and, as seen in the Introduction, an abnormal blip in its use played a role in the recognition of AIDS as a new disease in the USA in 1981. Scientists of the colonial era mistakenly thought that pentamidine persisted long enough in the blood for a single injection to provide levels sufficient to abort infections with trypanosomes that might ensue over the following semester. In reality, little pentamidine remained in the body two weeks later. In the early 1950s, more than half a million injections of pentamidine were given annually in the French territories of central Africa (Figure 9.2). Pentamidinisation contributed to a further reduction in the incidence of sleeping sickness, not because it was truly preventive, but because single-dose pentamidine was curative for patients with recently acquired, often asymptomatic, trypanosomiasis. Treating them so early in the evolution of the disease was even more effective in curbing the transmission of the parasite.28,29
A description of the pentamidinisation procedures gives an idea of the potential for transmission of blood-borne pathogens: ‘The principles of mass production and time and motion study should be applied to ensure the maximum speed and efficiency in getting through, say, 250 injections in a morning. The man giving the injection should just have to turn around to hand over his used syringe and take a freshly charged one. As he turns back again, a freshly iodined buttock, and the appropriate dose, should be waiting for him.’ We could well be in Chaplin’s ‘Modern Times’.30
Pentamidinisation was discontinued as endemic countries approached their independence. The injections were extremely painful, unpopular and associated with colonial rule. And as the incidence of trypanosomiasis declined further, priority was given to more pressing health needs, such as leprosy, which had hitherto been neglected. Furthermore, as chronicled by historian Guillaume Lachenal, outbreaks of gas gangrene (an infection that causes necrosis of the muscles, with a very high mortality rate) occurred in Gabon, Cameroun and Oubangui-Chari. Pentamidine bulk powder was diluted with locally procured water, some of which had been contaminated with Clostridium spores, which are very hard to kill. Dozens of deaths among healthy individuals as a consequence of a preventive intervention were unacceptable to local populations.
One of these iatrogenic tragedies, in Nkoltang, Gabon, where fourteen pentamidine recipients died of gas gangrene in 1952, provided an extraordinary example of the work of colonial spin-doctors. The inquiry revealed in confidential documents that the fault lay with the French nurse who did not properly sterilise the water he had secured from a local source, itself contaminated with surface water soiled with human or animal excrement collected by the rain. However, the official reports blamed the unfortunate recipients, who were alleged to have applied some mud at the site of the injection as a pain-relieving method. This makes us wonder whether other iatrogenic complications, such as outbreaks of ‘inoculation hepatitis’, would have been reported.29,31,32

Treponemes and Metallic Drugs
Chronologically, after trypanosomiasis, yaws and syphilis were the next diseases for the treatment of which huge numbers of injections were administered. They are caused by two subspecies of the same bacterium, Treponema pallidum, and are referred to as treponemal diseases, treated with antitreponemal drugs. Yaws, caused by Treponema pallidum pertenue, is spread by non-sexual direct contact. Its principal manifestation, skin lesions, can be spectacular, but there are few long-term complications. Its incidence was highest in children living in the forested areas of central Africa. On the other hand, sexually transmitted syphilis is caused by Treponema pallidum pallidum. It causes ulceration of the genitalia, after which it disseminates via the bloodstream, resulting in skin lesions and later involvement of other organs, including the aorta and the brain. Both infections were treated with arsenic-, bismuth- or mercury-based compounds and, since the mid-1950s, penicillin. Diagnoses of yaws were reasonably accurate because of the prominence of cutaneous signs. Although many diagnoses of syphilis, made without testing by nurses with only basic training, were doubtful (according to the health officials who wrote the reports), these patients were treated as if they indeed had syphilis.33,34
In Cameroun, the incidence of yaws increased dramatically in 1936, decreased transiently during WWII, peaked at 173,000 new cases in 1950 and slowly declined thereafter (Figure 9.4). For syphilis, a less marked biphasic pattern was seen. Throughout this period, annual incidence rates of yaws varied between 24 and 56 per 1,000 inhabitants; incidence of syphilis was lower, between 12 and 35 per 1,000 (Figure 9.3). In AEF-3, yaws peaked at 97,000 cases in 1954, while syphilis peaked earlier. Yaws was much less common in Tchad than in AEF-3 or Cameroun, while there was little geographic variation for syphilis. Incidence of yaws and syphilis were highest in Gabon, where the ecological conditions facilitated the transmission of the former disease, while behaviours facilitated the latter.
9.4. Cases of yaws and syphilis (a) and consumption of antitreponemal drugs (b) in Cameroun Français and AEF-3.




Within Cameroun, there was little regional variation for syphilis, but dramatic variations in the incidence of yaws, sometimes measured at over 200 per 1,000 inhabitants per year in the southern regions (where almost the whole population would be treated over just a few years) compared to less than 1 per 1,000 in the north. Coincidentally, the regions hyperendemic for yaws corresponded to the habitat of P.t. troglodytes.
Several therapeutic regimens were used, with 3–15 IM or IV injections of arsenicals, bismuth or mercury salts. An oral arsenical was used in children. Combination therapies made it possible to shorten the duration of treatment. Overall, patients received fewer injections than planned, as some did not return when their skin lesions improved (in contrast with trypanosomiasis for which patients felt the need to receive all intended injections to improve their chances of survival).35–37
Data on consumption of antitreponemal drugs were more exhaustive for Cameroun, where the use of parenteral arsenicals increased dramatically, up to 689,000 vials in 1952 (Figure 9.4), in parallel with a rising incidence and better funding after the war. Overall, 51% of parenteral arsenicals used against yaws were administered intravenously. For bismuth salts, Figure 9.4 shows the numbers of vials. However, most of the bismuth came as bulk powder, which was then diluted locally with water; for 1952–4, some 500,000 additional injections of bismuth were given each year. In AEF-3, use of parenteral arsenicals doubled to 394,000 vials in 1949. Mercury salts, cheaper but much more toxic, were abandoned in 1951. The era of anti-infective therapies, which resembled the periodic table of elements, was coming to an end. When penicillin became available, older drugs were not abandoned immediately because the supply of the game-changing drug was limited (and one can imagine that African colonies were not at the top of the list). In 1957, of 91,000 syphilis cases in Cameroun, 5% were treated with penicillin alone; others received metallic drugs alone (72%) or in combination with penicillin (23%). For yaws (106,000 cases), the corresponding proportions were 43%, 46% and 11%.
It is remarkable that such a high incidence of yaws persisted despite millions of injections of metallic drugs, decreasing only after the introduction of penicillin, which was more effective, less toxic and easier to administer. The development of a depot form of penicillin, slowly absorbed from the muscle, made it possible to treat patients, their asymptomatic family contacts and, in some communities, all children with a single IM injection. This eventually interrupted the chain of transmission but the disease was never eradicated. When the incidence of yaws dropped to a low level, control programmes were discontinued, as this intervention now seemed far too costly compared to its limited health impacts. Henceforth, treatment was given on a case-by-case basis in health centres.

From Segregation to Cure
Leprosy is a disease of skin and nerves caused by Mycobacterium leprae, a bacterium that reproduces extremely slowly (one division every twelve days, instead of every half-hour for many other bacteria), hence its sluggish progression. Apart from the all-too-evident disfiguring lesions on the face (and elsewhere), known since biblical times, leprosy alters sensory perception, which in turn leads to auto-amputation of the extremities. For a long time, many leprosy patients did not receive any pharmacological treatment and were simply segregated in leprosaria, euphemistically called ‘agricultural colonies’ in French Africa, to reduce transmission by isolating the patients.
Figure 9.5 summarises the numbers of leprosy patients who did receive treatment. Far fewer than cases of yaws or syphilis, they would ultimately receive the highest number of injections. Treatments were administered over several years, so these figures are a combination of new cases and prevalent cases diagnosed in the previous years. In Cameroun, from the late 1930s, a serious therapeutic effort was made. In AEF-3, which had fewer human and financial resources, the policy was not to bother with leprosy until modern therapeutic agents were introduced in the early 1950s. The extraordinary number of patients then treated included the cases that had been accumulating for decades because the disease was not lethal.
9.5. Cases of leprosy (a) under treatment and cases of tuberculosis (b) diagnosed in Cameroun Français and AEF-3.


Initially, extracts of chaulmoogra, an Indian medicinal plant, were the main agents, given mostly IM (2–3 times a week for the first year, then weekly for several years), but also orally, rectally, IV or directly in the lesions. From the early 1930s to the late 1940s, following enthusiastic reports by a renowned Saigon dermatologist, many lepers in Cameroun received IV methylene blue (a dye, resulting in greenish urine) concomitantly with IM chaulmoogra. The intended regimen of 30–60 IV injections over one year was often stopped prematurely due to adverse effects. Another medicinal product, aqueous Caloncoba, was given IV as an adjuvant to chaulmoogra. In 1939, 20% of Cameroonian lepers received chaulmoogra monotherapy, 24% Caloncoba monotherapy and 13% methylene blue monotherapy, while others received various combinations of these. This wide variety of regimens indicated that none had a clear-cut beneficial effect. Caloncoba and methylene blue progressively lost favour.36,37
A new class of antimicrobial drugs, the sulfones, introduced in the 1950s, proved dramatically superior. At last, there was an effective treatment. Non-compliant patients received a long-acting sulfone solution, administered fortnightly by visiting nurses to patients queuing by the side of the road, while those thought to be more reliable were given an oral sulfone that they took every day at home. By 1957, all Cameroonian lepers received sulfones, 80% orally and 20% IM. In AEF-3, the proportion treated with IM sulfones varied from 15% in Oubangui-Chari to 60% in Moyen-Congo. These treatments were continued for a few years in patients with less severe leprosy and longer in cases of lepromatous leprosy, where the bacterial load in infected tissues is higher.38

Quinimax
The other extremely common tropical disease for which injectable drugs were used on a large scale was malaria. Malaria can be caused by five different species of the Plasmodium parasites. Plasmodium falciparum is the most important by far, the one that kills. In the severe form, the parasites destroy a large number of red blood cells (necessitating a transfusion), or lead to the occlusion of small blood vessels within the brain (the patient becomes comatose). In highly endemic areas of Africa, children develop some immunity against the parasite so that the severe forms are rarely seen above five years of age.
This disease received little attention in the annual reports of the colonial health systems because it was not a specific target of disease control interventions. Malaria was so common that its control was seen as being beyond the reach of even the most enthusiastic health planners. Counting cases was pointless in countries where half of the children carried a small number of malaria parasites in their blood year-round. Furthermore, malaria was fatal almost exclusively among children, and the authorities were interested mainly in short-term investments in the health of adults who paid taxes, produced cash crops and could be conscripted into the colonial army. It seemed simpler and cheaper to encourage women to have more children than to try to lower the high child mortality rate, which is rarely mentioned in contemporary documents.
Thus, the treatment of malaria was left to the discretion of each hospital and health centre, and no statistics were tabulated. It is hard to estimate the proportion of cases treated parenterally, but various preparations of quinine were available. In francophone Africa, for a long time the most popular product was called Quinimax. Parenteral quinine was generally administered IV rather than IM because the latter route caused abscesses or even gangrene at the injection site. Quinine tablets were available, and the injectable forms were given mostly to patients when a rapid effect was deemed necessary (cerebral malaria, severe anaemia), or to those presenting with vomiting who would not tolerate oral administration. Injections became very popular among the Africans, who thought this route had to be more powerful than any oral medication, so that in practice the indications for the parenteral treatment of malaria were broader than those mentioned in the textbooks. Another antimalarial drug, quinacrine, could also be administered subcutaneously, intramuscularly or intravenously. Its use increased during WWII, when Allied countries were cut off from their Asian sources of quinine. Chloroquine, which first appeared after the war, was almost always given orally.35–37

And the Rest
In the 1930s and 1940s, only 1,000 cases of schistosomiasis were reported annually in Cameroun, and around 2,000 in AEF-3. Most patients were left untreated as the adverse effects of treatments seemed worse than the symptoms of the infection. Clearly, the control of schistosomiasis did not play in central Africa the same role as in Egypt in the dissemination of blood-borne viruses.39
No parenteral drug was used against filariasis, another group of tropical diseases. Most cases corresponded to Loa loa or Mansonella perstans found incidentally creeping in the blood during examinations for malaria or trypanosomiasis. These infections brought about few symptoms and were left untreated. River blindness was uncommon in central Africa, in contrast with its disastrous impact in West Africa. The only short-lived attempt for its mass treatment with IV suramin took place in the Mayo Kebbi district of Tchad, which is outside our region of interest. This strategy was quickly abandoned because of the severe adverse effects induced by the destruction of the parasite.
Tuberculosis was remarkably uncommon until 1950, with fewer than 500 cases annually in Cameroun and fewer than 1,000 in AEF-3 (Figure 9.5). No treatment was offered and there was no attempt to segregate patients in sanatoria. Later, incidence increased dramatically, coinciding with the introduction of chemotherapy and the discovery of streptomycin, rewarded by the Nobel Prize in 1952. Most patients received IM streptomycin daily for the first month, then 2–3 times per week for 18–24 months, along with oral drugs. The side effects of streptomycin were severe, debilitating even, but the alternative was a slow death. In Cameroun, annual streptomycin consumption increased from 100 (1949) to 512,000 g (1959). The huge rise in incidence is troubling, and one wonders whether this may have reflected to some extent the early emergence of HIV-1, which substantially enhances the risk of developing tuberculosis. However, the introduction of effective treatments may have increased the number of patients seeking a diagnosis, the supply of diagnostic tests or the aggressiveness of case-finding activities, as will be reviewed later for the Belgian Congo.40
Vaccines administered on a large scale were those against smallpox (since the early 1920s) and yellow fever (mid-1940s). The latter was a ‘scratch vaccine’ administered intradermally, simultaneously with the former. The policy was to re-immunise everyone every 4–6 years. Year-to-year variations (Figure 9.6) depended on vaccine availability, perceived threats and opportunities for immunisation by mobile teams. Other vaccines of unproven efficacy were given selectively and are unlikely to have played a part in the spread of blood-borne viruses.41
9.6. Individuals vaccinated against smallpox and yellow fever in Cameroun Français and AEF-3.



An Accident of History
Spain owned a tiny colony in central Africa, Guinea Espanola (now Guinea Ecuatorial), which is also inhabited by P.t. troglodytes. It consisted of a continental part, Rio Muni, squeezed between Gabon and Cameroun, and the Atlantic islands of Fernando Poo (now Bioko) and Annabon (the islands were part of a deal between Spain and Portugal, exchanged for the Sacramento colony in South America in the late eighteenth century). Reports of the health system suggest that the epidemiological situation of this small population was similar to that of Gabon and Cameroun, as were the health interventions. During the 1940s and 1950s, incidence rates of yaws, syphilis and trypanosomiasis were similar to those of their neighbours. Pentamidinisation was used in some areas. It is thus possible that blood-borne viruses were transmitted in Guinea Espanola as well.42–44

From Tropical Diseases to Blood-Borne Viruses
All told, there were numerous opportunities for the parenteral transmission of viruses throughout central Africa. Now we will try to understand how more than 40% of the elderly population of southern Cameroon got infected with HCV, as a model for the putative parenteral transmission of HIV-1. Given that HCV is transmitted more efficiently through intravenous rather than other types of injections, for any given patient the highest risk must have been for sleeping sickness cases treated with IV tryparsamide (around thirty-six injections) or leprosy patients given IV methylene blue or Caloncoba plus IM chaulmoogra over a period of years, followed by patients who received just a few IV injections – for instance to treat malaria – then those who received the biannual pentamidine IM injections and finally, at the other end of the spectrum, individuals given only intradermal immunisations every five years.
Indeed, in Africa, Brazil and Asia, leprosy patients treated in the distant past are more likely to be infected not just with HCV but also with HBV and the HTLV-1 retrovirus. However, the proportion of Cameroonians ever treated for trypanosomiasis or leprosy was much lower than the 40–50% who became HCV-infected in some areas, implying that other interventions must have played a role as well.45–49
In Cameroon, populations with a high HCV prevalence live in Yaoundé or communities in the southern rain forest (see Figure 8.1 and Map 5). I initially believed that the HCV epidemic could have been driven by campaigns against yaws, for several reasons. First, the sheer numbers: from the mid-1930s to the late 1950s, in some regions, the whole population developed yaws within a few years and received antitreponemal drugs. Second, the age distribution: yaws was more common among children who had the opportunity to survive until the mid-1990s when HCV surveys were carried out. Third, the rise in incidence of yaws in Cameroun after 1935 corresponds chronologically to what can be inferred to be the period of highest HCV transmission. Fourth, the geographic distribution of HCV coincides with that of yaws, whose incidence was much higher in coastal and forested regions than in northern savannahs.28
The same north–south gradient in yaws incidence was observed in AEF, now mirrored by a higher HCV prevalence in southern areas. In these countries, HCV prevalence is 3–6 times lower in Pygmies than Bantu, perhaps reflecting less intensive uptake of medical interventions among the former. There is a similar gradient in HTLV-1 prevalence, suggesting that this retrovirus may have been transmitted iatrogenically during the same interventions.49–51
But there was another common tropical disease with a marked north–south gradient in incidence: malaria. While malaria occurs throughout tropical Africa, its distribution is heterogeneous, in line with that of its vector, the female anopheline mosquito. The risk of malaria is quantified by the number of infective mosquito bites sustained each year by each person. In the rural and rainy areas of central Africa, this number is generally ≥200. The record belongs to a village of Equatorial Guinea, where humans sustain 1,030 infective bites per year, three per day! In large cities such as Kinshasa and Brazzaville, the risk is lower (3–30 bites) because there is less stagnant water where the vectors can breed and many more humans in relation to the population of mosquitoes. But one only has to drive 15 km to the semi-rural areas around Kinshasa and the risk goes up to 620 bites per year. Nobody can escape.52,53
In the southern and forested areas of Cameroon, there is up to 4,000 mm of rain each year, compared to only 800 mm in the extreme north. The number of infective bites varies accordingly, with high values in the south-west of the country, and low values in the arid north. The risk of developing malaria, and of eventually needing to receive intravenous quinine, varies along the same patterns. Thus malaria also correlated nicely with HCV distribution: a marked north–south gradient, a high incidence so that a large proportion of the population would receive parenteral antimalarial drugs at least once, the correct age distribution (more severe in children) and the correct time frame (the frequency of its parenteral treatment presumably increased in parallel with the development of fixed health services, from the 1930s onward).
To determine which interventions had really driven HCV transmission in southern Cameroon, we conducted a survey in the city of Ebolowa among individuals aged sixty years or over, 56% of whom were HCV-infected, the highest prevalence in the world, while 74% had antitreponemal antibodies, indicating prior yaws or syphilis. We found no evidence that HCV had been transmitted during yaws treatment; many cases occurred during childhood and those treated parenterally received IM rather than IV injections.54
However, 80% of the interviewees had experienced at least once in their lifetime an episode of illness for which IV injections were administered, and in about two-thirds of the cases this was to treat malaria. HCV infection was associated with such treatments for malaria and, for men, with traditional circumcision (during tribal ceremonies, using knives or broken bottles). Because of its high frequency, the intravenous treatment of malaria had been a significant driver of the transmission of HCV.
We conducted a similar study of elderly individuals in a rural area of south-west Central African Republic (in and around Nola) which used to be, in the 1930s to 1940s, the most virulent focus of sleeping sickness. The control methods used there were particularly aggressive, even dictatorial. The mandatory systematic screening of the population no longer took place every six months, but every six weeks – that is, eight times a year. During the war, Nola’s physician also acted as prefect, the administrative authority, so that, at his own discretion, he could have people who resisted screening thrown in jail. Drastic steps imposed by ‘Free France’. A lot of literature, not just articles in learned journals but also annual reports, described the evolution of the scourge in Nola. This extraordinary zeal to control trypanosomiasis eventually produced results and the disease finally declined in the early 1950s.
HCV prevalence in Nola was much lower than in Cameroun, but we found that having been treated for trypanosomiasis in the 1930s and 1940s was associated with HCV, while having received injections of pentamidine for the prevention of trypanosomiasis (between 1946 and 1953) was associated with infection with the HTLV-1 retrovirus. The latter, although much less studied as a blood-borne agent, is an interesting proxy for HIV-1, because it also originated from Pan troglodytes and infects lymphocytes (without causing AIDS). By comparing our data with those of Nola’s colonial physicians, we documented extraordinary excess mortality among individuals treated for sleeping sickness in the 1930s and 1940s. After excluding all other causes, we concluded that this excess mortality was probably caused by the iatrogenic transmission of HIV-1 in the large sleeping sickness asylum in the village of Bilolo, just west of Nola, where thousands of patients were treated. This region is near the sites in south-east Cameroun where chimpanzee SIVcpz is closest to human HIV-1. Even during the German colonisation period, and still more after the French conquest, there was intense trade between this part of Cameroun and the Nola region.55
Therefore, several medical interventions were associated with the iatrogenic transmission of blood-borne viruses, and it seems likely that the respective contribution of each varied from place to place, and also over time, depending on the local epidemiology of tropical diseases. In fact, in a given region it was probably the degree of penetration of health services as a whole, both fixed facilities and mobile teams, that determined the risk of dissemination of these viruses. In a nationwide investigation, among Cameroonians born prior to independence overall accessibility to health care determined the risk of hepatitis C. The lowest prevalences were found in the far north of the country and the two regions that were formerly British Cameroons. In the first case, because the remote region was neglected by the health authorities in Yaoundé. For its part, British Cameroons were managed out of Lagos as an insignificant subdivision of neighbouring Nigeria, and for a long time it was not considered necessary to develop a healthcare system there worthy of the name: its inhabitants had to cross the border to get treatment. This negligence protected them from hepatitis C and its complications. One wonders if HIV-1 would have managed to infect the entire planet if it had emerged on British territory rather than French or Belgian!56
If these treatments of tropical diseases contributed to the transmission of HCV and HTLV-1 in Cameroun and AEF in the middle of the twentieth century, the same procedures may have amplified HIV-1 as well, in specific locations and at various stages of the epidemic, reaching a threshold beyond which sexual transmission could flourish. Even if the number of individuals occupationally infected with SIVcpz in the early twentieth century was probably less than a dozen, the probability that these individuals received IV or IM treatment for yaws, syphilis, trypanosomiasis, leprosy or malaria was very high. Once a person had been iatrogenically infected with SIVcpz, he/she would develop a high viremia and for a few weeks would be extremely infectious for other patients treated in the same facility with the same hastily sterilised syringes and needles. A vicious circle could result. Then, thanks to the natural communications network formed by the Congo River and its hundreds of tributaries, the virus could have sneaked into the Stanley Pool.
In the next chapter, we will examine what happened at the same time in the Belgian Congo. It is unlikely that the original SIVcpz-infected cut hunter lived in this other colony, in which only a tiny fraction of the continent-wide populations of P.t. troglodytes were present. Furthermore, there is no evidence that the bonobo, found only in the Belgian Congo, played a role in the emergence of HIV-1. However, the city of Léopoldville was at the heart of the early dissemination of the virus: this is the place where the two oldest HIV-1-containing specimens were discovered and the area with the highest genetic diversity of HIV-1 isolates in the world.


Chapter 10 The Legacies of Belgian Tropical Medicine
While France was busy running the healthcare systems of more than twenty-five territories in Africa, around the Indian Ocean, in Southeast Asia and the Americas, Belgium could concentrate on its three African colonies, the largest of which by far was the Belgian Congo. Belgium was justifiably proud of its achievements in the Congo, whose healthcare system soon acquired the reputation of being the best in tropical Africa. It led not only to a substantial improvement in the health of the Congolese people, but also to numerous opportunities for the transmission of blood-borne microbial agents. What happened in and around Léopoldville is especially relevant: this is the area where HIV-1 ultimately spread and diversified, the turning point in the pandemic.
For this part of the story, the best sources of information are in Belgium. Since 1960, the Ministry of Foreign Affairs has maintained the archives of the Belgian Congo. Other archives are available at the AfricaMuseum. The Royal Library and the university libraries of Brussels, Leuven and Louvain-la-Neuve hold impressive collections of books and journals relating to the country’s former colonies. In Antwerp, the tropical medicine institute has made available online the Annales de la Société Belge de Médecine Tropicale, in which Belgian medical officers working in the tropics used to publish their findings.
Jacques Schwetz, a Russian émigré who worked in the Congo for twenty-five years and became a prolific tropical medicine researcher, summarised the work of colonial doctors in the Congo: for someone to be considered a good doctor, two instruments were essential – a microscope and a syringe for injections. We will see that there were other similarities with the French colonies, but also a few interesting distinctive features.1
A Patchwork
The first health reports available in the archives start in 1908, the year the colony was bought by Belgium. The health system was rudimentary, with small hospitals in Boma, Léopoldville and Stanleyville (Map 6), mostly to provide care to the Europeans. In separate premises, basic care was available for the soldiers of the Force Publique and some other Africans deemed useful to the coloniser, mainly the treatment of sleeping sickness with early drugs. The largest facility was the 125-bed Hôpital des Noirs in Boma, the capital, where basic surgery was available. A similar hospital existed in Léo (Figure 10.1), also with an operating room, while patients with sleeping sickness were treated in the nearby lazaret, a quarantine facility. Those with syphilis or yaws received IV arsenicals as early as 1910, by which time there were forty-seven medical doctors in the colony. In the mining areas, private companies built their own hospitals to care for their workers. Smaller government facilities were developed, with forty clinics or hospitals by 1914.2
Map 6 The Belgian Congo (current names in brackets).


10.1. Patients hospitalised at Léopoldville lazaret, 1914.


Mobile teams for the control of sleeping sickness were tested in the Uele and Kwango regions, and then generalised to other endemic areas. These were staffed by expatriate doctors and health agents, as well as Congolese injecteurs, individuals with no formal education who learned over a few months how to give injections and use a microscope to search for trypanosomes. They knew absolutely nothing else about medicine. Most trypanosomiasis patients were treated in their own villages by visiting injecteurs, who administered 8–12 weekly injections of arsenicals. In between patients, the syringes and needles were simply rinsed with phenilated water. Later, when sleeping sickness was brought under control, the mobile teams also took care of other endemic diseases such as yaws.3,4
Until the mid-1930s, a short course was given in Léopoldville for selected catholic and protestant missionaries to enable those working in isolated areas far from any hospital or health post to diagnose and treat a few infectious diseases: trypanosomiasis, yaws and syphilis (Figures 10.2 and 10.3). They received a microscope, syringes, needles and arsenical drugs. These missionaries would provide valuable services to underprivileged populations, but they were not very good at sending reports. In 1926, there were ninety-three such centres run by volunteer missionaries.
10.2. Small laboratory and patient examination by Father Vanderyst, Kisantu mission, 1910s.


10.3. Intravenous drug given to a patient with yaws by Brother Van den Bosch, Kisantu mission, 1920s.


Progressively, the health system became a patchwork of institutions run by the government, catholic and protestant missions, philanthropic organisations and private companies. This was very different from the monolithic approach and military discipline of French Africa. To encourage physicians to go to the Congo, newly qualified Belgian doctors who signed a five-year contract were exempted from their two-year military service. By 1940, there were 302 medical doctors in the Congo: 161 employed by the government, 81 by private companies, 49 by missions or philanthropic institutions and 11 in private practice.
In contrast with the French colonies, WWII had little impact on the resources available for health services in the Congo, which functioned like an independent country. A few doctors and nurses accompanied the 10,000-strong Force Publique units, which fought against the Italians in Ethiopia and spent a year in Egypt, but the vast majority of healthcare providers remained in the Congo. Health research continued, and a special journal was published so that new ideas could be disseminated while the colony was cut off from Antwerp, under German occupation.
The development of the health system accelerated after the war, when Belgium felt it had a moral debt towards the Congo, and there was an impressive list of capital investments. During the 1950s, ninety-six district hospitals, each with 120–200 beds, were built, and 10% of the colony’s regular budget was spent on health care. In 1958, just before the Belgian Congo became independent, there were 2,815 health institutions of all kinds (general hospitals, maternity hospitals, dispensaries, health posts, etc.) with 85,000 hospital beds, more than in the rest of Africa put together, staffed by 703 medical doctors and 1,239 expatriate nurses, but only 128 Congolese medical assistants and 990 Congolese registered nurses. To a large extent, the increases in the number of cases of various diseases that we will review followed this advancement in the availability of health services.5

Control of Infectious Diseases
Starting in the early 1920s, the annual reports of the public health system improved in quality, as did the coverage of the country’s population. However, while doctors in the public sector consistently provided data about the number of cases of such and such disease treated during the previous year, their colleagues in mission hospitals or private companies (the largest of which operated their own healthcare systems for their workers and dependants, who in some areas constituted the majority of the population) rarely did so until the early 1930s. Even in the public sector, the cases treated in rural dispensaries without medical supervision were not always tabulated.
As in French territories, sleeping sickness dominated the first few decades of the Belgian Congo. Here again, it is plausible that colonisation and the mixing of populations facilitated the transmission of the parasite. As the public health system increased its reach and implemented case-finding activities following Jamot’s model, ever-increasing numbers of cases were diagnosed and treated. In 1920 in the Kikwit territory, a few hundred kilometres east of Léo, 8,922 cases were found in a single year. As the mobile teams moved eastward into the Kasaï region, other high-prevalence communities were identified, where up to 70% of inhabitants were found to have sleeping sickness, very much like in Cameroun. Some villages were close to being wiped off the map.
At some point, overwhelmed by the situation, short of trained microscopists able to spend long periods of time looking for trypanosomes in lymph node aspirates or blood, Schwetz, the head of the mission, decided to do something very unusual: all patients with enlarged lymph nodes in the neck were treated without any diagnostic test being performed. In 1924, out of 69,298 cases nationwide, about 20,000 were these ‘suspect’ cases. Two years later, there were 39,033 suspect cases among the 64,015 new ones reported. Whether or not these individuals did indeed have trypanosomiasis, they received injectable trypanocidal drugs. This debatable practice was discontinued shortly thereafter, and treatment given only to patients with a confirmed diagnosis.
In the 1920s, data also took into consideration cases diagnosed during the previous years, who needed further treatment because they were relapsing or simply to consolidate the initial treatment. Starting in 1930, only new cases with parasitologically confirmed disease were reported. The evolution of sleeping sickness in the Congo is shown in Figures 10.4 and 10.5. As in the French colonies, control measures proved very effective and the number of confirmed cases decreased from 36,030 in 1930 to 1,218 in 1958, the last year for which an annual report was produced. Once again, medical officers dreamed of eradicating this scourge, not knowing that the independence of the Congo would soon annihilate this vision. Thus the opportunities for the transmission of blood-borne viruses during the treatment of sleeping sickness were significant mostly in the 1920s and 1930s.6,7
10.4. Cases of endemic diseases in the Belgian Congo.


10.5. Incidence rates of endemic diseases in the Belgian Congo.


For other endemic diseases, the quality of the health information system improved considerably when, aware that the rational organisation and evaluation of disease control activities required an accurate view of the overall epidemiological situation, medical authorities prompted the colony’s governor to issue edicts that forced all healthcare institutions, regardless of their nature, to provide reports on priority diseases. The treatment of some infectious diseases was made compulsory and free. Yaws was the first for which comprehensive information became available in 1930, soon followed by syphilis and tuberculosis.
The Congo’s annual reports contained little information about treatments. In general, it seems that therapeutic strategies did not differ much from those adopted in AEF and Cameroun. For leprosy, in addition to chaulmoogra another medicinal product was used – hydnocarpus oil, various preparations of which were administered IV, but methylene blue and Caloncoba were also popular for a while. For syphilis, in addition to the injections of arsenicals or bismuth-containing drugs (‘specific treatment’), ointments were applied on the lesions (‘general treatment’).8,9
By far the most common endemic disease treated with injectable drugs was yaws, peaking at 325,000 cases in 1945 (Figure 10.4). Its incidence varied dramatically between regions. One of the high-incidence areas was the Mayombe part of Bas-Congo, the only part of the country inhabited by Pan troglodytes troglodytes. Even with the early drugs, the treatment of yaws was so effective, with the skin lesions rapidly regressing, that it was considered a useful public relations measure to attract the natives to the healthcare system, where more important diseases could be diagnosed and treated. The incidence of syphilis was about one-third that of yaws, and this STD seemed to have been less common than in the French colonies. This may have reflected an incidence that was truly lower, or perhaps differences in the diagnostic approaches and more rigorous identification of clinically diagnosed cases through better medical supervision. There was relatively little regional variation in the incidence of syphilis.
Schistosomiasis was rarely diagnosed initially, exceeding the 10,000 mark only in 1949. Most early patients were treated with IV tartar emetic, as in Egypt. The number of cases reported increased to 40,000–60,000 in the 1950s, but an oral drug, artistically called Nilodin (this disease was common in the Nile delta), became popular and may have prompted more dynamic case-finding. Schistosomiasis was prevalent mostly in the eastern end of the country, far from the areas inhabited by the central chimpanzee.10
For leprosy, the number of cases reported included a mix of previous cases accumulated over the years, and new cases diagnosed within the last twelve months. The statistics reported those under treatment, loosely defined, and most patients remained in that category for years even if they only had their wounds dressed. There were important geographic variations in the prevalence of leprosy, which was less common in the Bas-Congo and Léopoldville areas. Like AIDS in the 1980s, there was a terrible stigma attached to leprosy and sufferers were forcibly isolated. The introduction of sulfone drugs in the early 1950s revolutionised its treatment: oral dapsone was given to patients treated in a leprosarium, while fortnightly injections were used for outpatients, who accounted for 86% of cases.11,12
Annual reports provided little information about malaria, presumably because the disease was so common that no public health intervention targeting this scourge could be contemplated. Fatalism prevailed. Most deaths occurred among young children, often at home rather than in a health institution. The number of malaria cases reported by government health services increased from 66,000 in 1940 to 938,000 in 1958. This did not reflect any genuine change in incidence, but only the degree of penetration and accessibility of health services. The high prevalence of asymptomatic malaria parasitaemia made these statistics somewhat meaningless. In areas where 50% of all healthy-looking children have malaria parasites in their blood almost year-round, any patient with any febrile illness who gets a blood smear done would have a 50% probability of being smear-positive. Who knows when the febrile episode is really caused by malaria? Malaria was most common in the Congo basin and less so in the hilly areas in the east. Antimalarial treatments were used massively, including IV quinine.13,14
The therapeutic virtues of quinine, used by Carl Anton Mense, the first physician who worked in Léopoldville (1885–7), were known before the causal agent of malaria was identified. Oral quinine, used for the prevention of malaria by Europeans, proved the most effective intervention in reducing the mortality of colonists in central Africa. The investment in tropical medicine and disease control interventions for the natives eventually paid off: by 1940, the mortality of Europeans in the Congo was marginally higher than that of their kin in Belgium. The plant from which quinine is extracted was grown in the Kivu province, so the colony became self-sufficient.15,16
The only large-scale immunisation was against smallpox; in the 1950s, between two and five million doses were administered annually. As seen previously, such superficial scarifications were not conducive to virus transmission. Thus, across the entire colony, interventions for the control of sleeping sickness before 1930, and against yaws and to a lesser extent against syphilis after 1930, as well as the parenteral treatment of malaria in hospitals and dispensaries, provided the best opportunities for the iatrogenic transmission of blood-borne agents, including SIVcpz/HIV-1. Focally, the potential role of each disease varied with the local epidemiology and disease control strategies, as we will see shortly for Léopoldville.

A Network
As reviewed in Chapter 4, it was suggested that the Stanleyville public health laboratory played a role in the emergence of HIV-1, a hypothesis subsequently disproved. But could other Congolese laboratories have manipulated blood, serum or tissues in a way that would have facilitated the transmission of the virus?
In Léopoldville, a small laboratory set up in 1899 during the EIC period provided diagnostic assays. The scope of tests gradually expanded: initially only the microscopic examination of stained or unstained specimens, then serology, followed by bacteriological cultures and, in the 1950s, haematological and biochemical assays and even viral cultures. From its early days, the Léopoldville laboratory conducted clinical research on sleeping sickness and experimented with a long list of candidate drugs. With Louise Pearce, a visiting American scientist (always referred to as Miss Pearce rather than Dr Pearce, her unmarried status apparently being more important than her degrees!), starting in 1920 the laboratory carried out the trials that ultimately documented the efficacy of tryparsamide in late-stage sleeping sickness, a major step forward in the treatment of this dreaded disease.
The laboratory became a respected world-class research institution with seven Belgian MDs, three biologists, sixteen expatriate laboratory technicians and twenty-five Congolese nurses or medical assistants. In 1937, it moved to a site adjacent to the Hôpital des Noirs and became known as the Institut de Médecine Tropicale Princesse Astrid (literally, the companion institution of the Institut de Médecine Tropicale Prince Léopold in Antwerp) (Figure 10.6). An annex was built to house a sleeping sickness laboratory where tsetse flies were bred for experiments on animal models. Some experiments used monkeys (Cercopithecus and Cercocebus). A few autopsies were carried out on chimpanzees to look for filariasis, and a single chimpanzee seems to have been inoculated with trypanosomes, but these are the only documented cases of work on apes during more than fifty years of operations. By a strange twist of fate, fifty years later the conference centre of the Léo laboratory would become the site for Projet Sida, the heart of HIV research in Africa in the 1980s.17–21
10.6. Institut de Médecine Tropicale Princesse Astrid (centre-right) and Hôpital des Noirs (to the left and behind), Léopoldville, c.1950. Projet Sida later had its offices and laboratory behind the front building.


The laboratory prepared vaccines against multiple pathogens: the pneumococcus, gonococcus, meningococcus, staphylococcus, the agents of typhoid, plague, dysentery, tetanus, diphtheria, yellow fever and rabies. A few were imported and conditioned in Léo, while very crude vaccines were produced locally from bacteriological cultures of the targeted pathogens, heat-killed before inoculation, and used as preventive measures among populations with a high incidence of the targeted diseases, or in an attempt to control outbreaks. In the absence of a control group that did not receive the vaccines, nobody knew whether these products worked or not.
Some vaccines had therapeutic rather than preventive goals; for example, patients with gonorrhoea were administered the anti-gonococcal vaccine in the hope that this mix of antigens inoculated in large quantities would result in the production of systemic antibodies that would in turn control the infection in their genital tract. An interesting concept was the auto-vaccin (self-vaccine): an isolate of a given pathogen obtained from a given patient would be grown in the laboratory, heat-killed and re-injected into the patient in large quantities, in the hope of triggering the production of antibodies. Although these bacterial vaccines were probably ineffective, no animal cells were required for their preparation, and the risks of infection were those associated with any other type of injections. The yellow fever and rabies vaccines against viral infections required cells for their production, such as chick embryos.6,22
When supplies from Europe were cut off in 1940, the Léopoldville laboratory started preparing therapeutic sera. This continued throughout that decade, to be abandoned only when effective antibiotics such as penicillin became available for patients with pneumonia and meningitis. Therapeutic sera contained, in principle, high levels of antibodies against the pathogen with which the recipient patient was infected. Sera could be produced in animals (which were injected with a large quantity of the bacteria of interest) or obtained from convalescent patients who had just recovered from the disease and were assumed to have developed antibodies. The health services reports indicate that the Léo laboratory produced therapeutic sera against the pneumococcus, meningococcus and the agents of dysentery. Ten years earlier in Katanga, an anti-meningococcal serum had been prepared from the inoculation of heat-killed bacteria to mules, due to a dearth of horses. Injected through a lumbar puncture, this was thought to reduce mortality. Horses were available in Léopoldville and were used for the preparation of antisera. The laboratory kept a colony of vipers to extract venom, minute quantities of which were then injected in the same horses to generate an anti-venom serum.6,23,24
The Léopoldville laboratory also produced a therapeutic serum against poliomyelitis, this time obtained from convalescent patients. The disease was relatively rare and the number of recipients must have been small, probably mostly European children. Interestingly, when the first epidemic of highly lethal Ebola fever was recognised in 1976, a few patients were treated with convalescent sera obtained from patients who had just survived the infection (it would take forty years and the West African epidemic to show that this was unfortunately ineffective). Necessity is the mother of invention, and at the end of WWII the Léo laboratory even produced raw penicillin, presumably from the fungus that was the original source of that novel drug. Across the river, the Brazzaville Institut Pasteur was producing similar bacterial vaccines and therapeutic sera and kept a small colony of monkeys and a few chimpanzees for various experiments, such as verifying the efficacy of its vaccines and antisera.25
Smaller provincial laboratories were built in Elisabethville, Stanleyville (the one with the chimpanzee colony), Coquilhatville and Blukwa. The main function of the Stanleyville laboratory, apart from performing diagnostic assays for patients of the Province Orientale and producing crude bacterial vaccines, was yellow fever surveillance and research. There were very few cases of this disease in the Belgian Congo, but it was still considered a potential threat. Hospitals throughout the colony would send to Stanleyville specimens of liver biopsies obtained post-mortem from patients who had died with jaundice or an unexplained febrile illness. An edict made this compulsory if the local doctor decided it was needed; and if the relatives of the deceased thought that part of their loved one was sent abroad for mysterious and possibly magical purposes, it was just too bad. About 2,000 liver specimens were examined each year by a pathologist, and diseases such as schistosomiasis, tuberculosis and liver cancer were far more common than yellow fever. The Stanleyville laboratory performed histopathological examinations on biopsies of other organs and each year diagnosed 30–60 cases of Kaposi’s sarcoma, a cancer potentially associated with HIV. During the period for which laboratory reports are available, there was no evidence that this cancer was becoming more frequent. In 1953, the laboratory initiated a programme of blood transfusions from volunteer donors, the first in the country. Donors were identified, their blood group determined, and they would be asked by phone to come to the hospital when needed. Previously, relatives or friends of recipients had donated blood on a case-by-case basis. However, the concept of the altruistic donation of this life-giving fluid never really took root in the Congo.26,27
The Elisabethville laboratory prepared a smallpox vaccine for the whole colony, and more generally worked on viral infections. It had a long-standing interest in poliomyelitis, but Katanga was not a very attractive place to work on the vaccine developed by Dr Koprowski because of the absence of chimpanzees. The Coquilhatville laboratory made chaulmoogra oil from a local plant for use in the treatment of leprosy. The small laboratory in Blukwa on Lake Albert focused on the plague, and during the 1940s produced large quantities of an anti-plague therapeutic serum as well as an anti-dysenteric serum. During the 1950s, additional laboratories were established in Lubero, Bukavu, Bunia, Butembo, Paulis and Luluabourg.
Despite this wide and creative range of biological activities conducted in ten different sites over several decades, there is no documentary evidence that any of these laboratories manipulated blood or serum in a way or on a scale that could have facilitated the emergence of HIV-1. The Stanleyville laboratory was the only one that used a substantial number of chimpanzees, but we have seen that this is not where HIV-1 originated.

In a Class of His Own
Between the transformation of the EIC into the Belgian Congo in 1908 and its accession to independence in 1960, thousands of doctors and nurses left Belgium to work in the Congo. Some only stayed for a few years and were soon forgotten, while others spent most of their career there. None of them left such an indelible mark as Lucien Van Hoof.28–31
Born in 1890, a doctor’s son, Van Hoof completed his medical degree in Leuven followed by additional training in laboratory medicine in Berne and in Paris. During WWI, he served in military hospitals in Belgium, and volunteered to join the Belgian colonial troops fighting to conquer the German colonies of Ruanda, Urundi and Tanganyika, arriving in Africa for the first time in 1916. After hostilities ended, he was posted to Léopoldville, first in the hospital for Africans and then in the laboratory, for which he was more suited. It didn’t take him long to work his way up through the ranks of the colonial health service. He spent a few years in Boma as director of public health, in Stanleyville as director of the laboratory and in Katanga as the province’s chief medical officer. He led a scientific mission in the ‘Belgian’ Mayombe to investigate an epidemic of dysentery and another in eastern Africa for the League of Nations, concerning the control of trypanosomiasis. He became director of the Léo laboratory in 1930 and was the main architect of its transformation into an institution with an international reputation and spacious, modern premises.
His scientific publications started to appear in 1917. Initially, they covered a wide variety of diseases, as he encountered them in his practice: malaria, onchocerciasis, yaws, dysentery, smallpox, influenza, tuberculosis, meningitis, amoebiasis and relapsing fever. He later focused exclusively on trypanosomiasis, its treatment, epidemiology, transmission, vectors and animal reservoirs. Van Hoof rarely used chimpanzees in his own research, but sent primates to his former mentor, Jérôme Rodhain, in Antwerp for the latter’s work on malaria.32
In 1934, because of his intellectual ability and knowledge of the colony, Van Hoof was appointed chief medical officer of the Belgian Congo for the usual six-year term. However, WWII intervened and he stayed in this position until 1946. An indefatigable worker, Van Hoof led an austere life. Now at the top of the pyramid, his job was to supervise the healthcare system of a huge and complex colony that employed hundreds of doctors. Development under his direction was impressive and it was barely slowed by the war. He was also the chief medical officer of the Force Publique and visited the expeditionary forces in Egypt and Nigeria. He never gave up his position in the colonial army and rose to the rank of general by the end of his career. This must have facilitated contacts with his counterparts in French Africa.33
A population-based approach was gradually introduced in the Belgian Congo, with ambitious objectives, like its French neighbours, to control certain tropical diseases. It was no longer a matter of simply treating cases one by one for the sake of charity, but of reducing the spread of some of the transmissible agents by ‘sterilising’ their human reservoir. Relatively reliable national statistics were collected for the first time. During his twelve years at the helm, the incidence of trypanosomiasis decreased by two-thirds. The number of cases of yaws and syphilis doubled because resources were allocated to diagnose, treat and record cases in previously neglected parts of the colony.
Despite a heavy administrative workload, Van Hoof maintained his intense scientific focus and became a leading expert on African trypanosomiasis. To speed up its control, he initiated a series of experiments on the preventive power of pentamidine, a drug just added to the therapeutic arsenal. The idea of preventing trypanosomiasis by chemoprophylaxis (giving a drug systematically and regularly to the entire population of endemic regions) was not new, but had never been used on a large scale. Suramin, the only drug utilised for this purpose, had to be given intravenously every three months, which posed an insurmountable logistical problem. Pentamidine was administered IM, a more patient-friendly approach for a mass-treatment campaign.
After a few preliminary tests on guinea pigs, Van Hoof turned to humans. Earlier in 1942, two healthy volunteers, Bonkumu and Moya, had been experimentally infected with a parasite called Onchocerca volvulus, the agent of river blindness. The same year, the same two very brave and hopefully well-paid volunteers were given a single injection of pentamidine, then trypanosome-carrying tsetse flies were allowed to feed on these men’s blood every two or three days. Moya developed trypanosomiasis after ten months, Bonkumu after a year. They were then treated with suramin, which incidentally allowed Van Hoof to show that this drug was also effective against onchocerciasis. Three more volunteers were subjected to the same tsetse fly feeding 3–6 months after an injection of pentamidine, and none of them developed the disease. Van Hoof concluded that pentamidine had a protective effect that would last at least six months. Without delay, a field experiment was started in the Kwango region, where three-quarters of the population were injected with pentamidine while the others served as controls. Over the following year, no cases of trypanosomiasis were found among those who received the pentamidine, versus seven cases in the control group. A complete success.34–38
These results had a far-reaching effect, and sleeping sickness chemoprophylactic campaigns were soon organised in endemic areas not just in the Belgian Congo, but also in the French and Portuguese colonies. In the previous chapter, we saw that, in Oubangui-Chari, these production-line injections facilitated the transmission of HTLV-1, another human retrovirus. However, there were never any chemoprophylactic campaigns in Léo, where sleeping sickness was too rare to justify such an effort. Elsewhere, pentamidinisation campaigns undoubtedly contributed to the decline of trypanosomiasis, even if the theoretical foundations for the intervention (the persistence of the drug in the blood for several months) were incorrect.
In 1946, with the war over and his successor named, a sick Lucien Van Hoof returned to Europe and took his natural place as a professor at the Institut de Médecine Tropicale in Antwerp, replacing Rodhain, who had recently retired. He developed his vision for the post-war development of the healthcare system in the Belgian Congo, a massive investment that came to be known as the Van Hoof–Duren plan. His reputation had spread far and wide. He also returned to Léopoldville to organise studies on congenital malaria. He died in Antwerp in December 1948, aged sixty, at the Léopold clinic, next door to the namesake institute.

An Epidemic of Tuberculosis
In Africa, tuberculosis is by far the most common ‘opportunistic’ infection among HIV-infected patients (opportunistic infections develop as a complication of the destruction of the immune system by the virus). Without HIV, the natural course of infection with Mycobacterium tuberculosis is as follows: when the bacteria are inhaled, this generally causes transient symptoms, then the pathogen becomes dormant (no replication) somewhere in the lungs, and the patient feels fine until the bacteria are reactivated months or years later. Of 100 persons infected with the pathogen, only 10 will develop tuberculosis in their lifetime, while in the other 90 the bacteria will remain dormant in their lungs forever, until they die of something else. The HIV-induced immunosuppression leads to much more frequent reactivation of the dormant infection: from 10% throughout life, the risk becomes 10% each year. In central Africa, when about 5% of the adult population was HIV-infected, one-third of patients with tuberculosis carried the virus.39
From the mid-1930s, there was a slow but relentless progression in the number of cases of tuberculosis reported, and then a dramatic rise in the 1950s (Figure 10.4). Is it possible that, in retrospect, this phenomenon reflected the spread of HIV that was already triggering many more cases of reactivation of the tuberculous bacillus? Well, perhaps, but there are several alternative explanations for this increasing incidence. First, medical historians and clinicians of the time agree that the agent of tuberculosis was brought to central Africa by the Europeans and, in the French colonies, by some of the tens of thousands of African conscripts sent to fight for the motherland in the Great War. Very much like HIV, urbanisation and the development of communication networks facilitated its spread, further enhanced by the promiscuity of urban residents, who often had to share a bedroom with several other people. As there is often a decades-long interval between infection and ultimately developing the disease, more intense transmission in the 1920s would have led to a higher incidence twenty, thirty or forty years down the line. Second, there was a determined drive to develop the health system after WWII, so that ever-larger numbers of Congolese had access to a healthcare institution where it was possible to diagnose tuberculosis: fewer tuberculosis sufferers died a slow death in the villages without leaving a trace. Third, the availability of effective drugs starting in the early 1950s with streptomycin made it more attractive for doctors to diagnose tuberculosis: something could be done about it. Fourth, this treatment availability led during the 1950s to the widespread use in urban areas of radiographic surveys aimed at actively detecting cases of tuberculosis, in order to treat them early. For instance, in 1957 the Centre de Dépistage de la Tuberculose in Léopoldville performed 44,234 chest x-rays to look for signs of tuberculosis among contacts of cases (all persons living on the same compound), individuals who looked unwell during the annual medical census and in some parts of town on the whole population (Figures 10.7 and 10.8). Such aggressive case-finding increased three-fold the number of cases detected.18,40,41
10.7. Patients waiting to be seen at the Centre de Dépistage de la Tuberculose, Léopoldville, 1949.


10.8. Schoolchildren waiting for a chest x-ray for tuberculosis screening, Kwango region, c.1950.


To try to determine to what extent the rising incidence of tuberculosis might have mirrored the appearance of HIV, I analysed the changes in the number of cases across the Belgian Congo. We can hypothesise that during the 1950s the prevalence of HIV, and hence its impact on the risk of reactivating tuberculosis, was higher in Léopoldville than further away from the place where the virus thrived. The annual reports of the Belgian Congo’s health service contain detailed figures for each province. Figure 10.9 illustrates the trend in the number of tuberculosis cases treated between 1948 and 1958. It shows that the greatest increase was in the province of Léopoldville: starting with the average for 1948–9, the number of cases there increased 7.9 times over that ten-year period. Conversely, growth was slowest in the more remote regions of Katanga, Kivu and the Province Orientale, with 3.9, 4.8 and 4.6 times, respectively, more cases in 1958 than in 1948–9. In between were Équateur (6.8) and Kasaï (6.7), which are also, geographically, midway between Léopoldville and the distant provinces. It seems unlikely that it is simply more stringent screening efforts in Léopoldville that account for this finding: mass radiological investigations were done in several regions, and the main town in each of the six provinces had a specialised centre dedicated to combating the tuberculosis epidemic. Katanga, the economic hub of the Belgian Congo, had a large population of expatriates and was certainly not overlooked in the fight against tuberculosis. Therefore, it is plausible that the dissemination of HIV inside Léopoldville, and then to the adjacent regions, explains this epidemiological evolution.42
10.9. Patients with tuberculosis under treatment in regions of the Belgian Congo.



Taking Good Care of Free Women
We will now examine how a well-intentioned initiative by a non-profit organisation may have contributed to the early spread of HIV-1 in the Congo’s capital. An early version of the Croix-Rouge du Congo (CRC) established the first hospitals around 1890 in Boma and Léopoldville, but it was disbanded with the cession of the EIC to Belgium. In 1926, the Belgian Red Cross established a new CRC. Money was raised in Belgium, but also from businesses in the colony. Early on, it was decided that the CRC would focus its efforts on the Province Orientale, and on Léopoldville where two STD clinics were opened with the help of the Belgian National League against the Venereal Threat.43–46
During WWII, the CRC provided support for Belgian families from donations made by colonials still in the Congo. It dispatched correspondence between the Congo and occupied Belgium, sent food and clothes to Belgian war prisoners and funded a home for children of colonial officers caught up in Belgium by the war, away from their parents. However, generosity always has limits: in this case, mulattoes were excluded from the list of children supported.
In 1947, the CRC brought to the Congo the country’s first paediatrician, Claude Lambotte, along with his wife, Jeanne Legrand, also medically qualified. As in the French colonies, the mortality of children under age five had always been ignored, and this initiative began to change mindsets. Lambotte and Legrand convinced the CRC to build a 100-bed paediatric hospital, inaugurated in 1953. Unfortunately, this facility proved very expensive to operate, which threatened the very survival of the CRC. As the city’s endless expansion created a need for more STD clinics, the charity decided to withdraw completely from this field and handed over its two clinics to the government. It had also become uncomfortable with the coercive nature of the STD clinics. Reluctant patients forcibly brought in by the police was inconsistent with the values of the international Red Cross movement.
In 1957, the CRC opened a blood transfusion centre in Léo, with a pool of volunteer donors, which was certainly more in line with its traditional responsibilities. Until then, blood was given by relatives or friends of the recipient and was transfused within minutes of collection. One of the CRC board members in Belgium, Professor Albert Dubois, warned that strict measures would need to be taken to avoid transmitting diseases such as malaria, trypanosomiasis and viruses during transfusions. ‘Don’t worry’, he was told, ‘our medical officers in Léo will take care of that.’ In fact, however, once the blood group was determined and compatibility with the recipient proven, no further tests were done on the donors.46
Legrand became the first director of the transfusion centre, but she was caught up in a series of conflicts with doctors at the main hospital (who accused her of stealing their own blood donors), with the volunteer directors of the Léopoldville branch of the CRC, and others. In those days, women working as professionals did not have an easy time. She was fired by the CRC, went into a depression and died in Léo in 1960, with a request to be buried alongside the Africans. It is unlikely that this blood bank contributed to the early dissemination of HIV in Léo because the prevalence among donors must have been rather low, and many of the recipients were young children who, had they acquired HIV, would have died before reaching sexual maturity. It was only after the epidemic was generalised and the prevalence of HIV rose to 3.0% in 1980 that contaminated transfusions could have affected the general dynamics of the infection. A year after independence, the Brussels-based CRC disbanded and the blood bank was transferred to other institutions. The negative climate in the newly independent Congo had overcome the goodwill of the organisation’s directors.47
However, a specialised institution warrants greater attention: the Dispensaire Antivénérien (STD clinic) (Figure 10.10). It may have played a crucial role in the iatrogenic transmission of HIV-1 in Léopoldville because it was the main provider of care for free women, all of whom had to show up for the regular examinations necessary for their health card to be stamped. In 1929, the CRC opened an STD clinic in Léo-Est (Barumbu district). Like many such clinics, its official name was later changed to the more innocuous Centre de Médecine Sociale (patients preferred being seen by relatives and neighbours going to a social medicine centre than a venereal disease clinic). Eventually, a smaller satellite clinic was opened in Léo-Ouest. While the annual reports of the CRC provided nice photographs of its leprosarium in Province Orientale and its paediatric facilities in Léopoldville, the charity was more discreet about its STD clinics.45
10.10. Patient receiving an intravenous injection at the Dispensaire Antivénérien, Léopoldville, 1929.


The STD clinics provided free care to women or men who presented spontaneously with a genital complaint (generally a discharge or ulcer) and whose employers did not provide medical care. For men, these would be recent arrivals, the few who were unemployed and all those working for small enterprises or for individuals (domestic staff). As very few women worked in the formal sector, for them the Dispensaire Antivénérien was the only accessible institution. In practice, most free women of Léopoldville, fiscally defined as financially independent adult women not living with a husband, attended at least a few times per year. Contact tracing also generated part of the caseload. Males presenting with an STD had to refer their recent sexual contact(s), otherwise a visiting nurse would come to their compound for this purpose, potentially causing embarrassment. Furthermore, male migrants to Léopoldville had to show up at the same clinics upon arrival in order to comply with health regulations and obtain their permis de séjour (they were also required to attend the tuberculosis centre nearby).
The statistics presented in Figure 10.11 tabulate the totals for the two clinics together, but the Léo-Ouest clinic never got off the ground and 95% of the total number of cases and number of injections correspond to the work done in Léo-Est. The bulk of the caseload consisted of thousands of asymptomatic free women who came for screening because they were required to do so by law, in theory every month. At its peak, 32,000 such visits took place each year.
10.11. Cases of gonorrhoea, syphilis, injections of various drugs and visits for free women at the Dispensaires Antivénériens of Léopoldville.


Data on the incidence of new cases of syphilis or gonorrhoea, the number of women and men seen at least once during the year, the number of serological assays for syphilis and the number of injections administered were provided in the annual reports of the CRC. The number of new cases of syphilis or gonorrhoea diagnosed each year varied substantially, reflecting the expansion of the capital’s population and changes not just in diagnostic strategies, but also in the efforts made to screen free women.
Given that those treated for syphilis or gonorrhoea had to attend repeatedly, not only for prolonged courses of injectable drugs but also for a long follow-up, by the early 1950s, as the population of Léo had increased dramatically, up to 1,000 patients attended the Léo-Est Dispensaire Antivénérien each day. The medical officers estimated that they were providing 3,500 free women with more or less regular check-ups. The clinic, which contained only four rooms, opened at 4.30 a.m. so men could receive their treatments before going to work. Free women had a much more flexible schedule. This extremely high turnover of patients made it impossible for syringes and needles to be sterilised properly. In 1952, the Léo-Est facility was enlarged: syphilitics on one side, those with gonorrhoea on the other. Screening of migrants was abandoned as it was deemed to provide little in the way of results. Blood samples were sent to the Institut de Médecine Tropicale. In 1954, 85,654 serological tests for syphilis were performed. A real factory.
In retrospect, it is extraordinary that the treatment received by most of these patients was useless: wrong diagnoses and ineffective drugs. The reports suggest that, in the late 1940s, the medical officers began to wonder whether these efforts were a waste of time. In the 1949–54 reports, tables show that, of 7,204 new diagnoses of syphilis, only 111, 97 and 29 patients had signs compatible with primary, secondary or tertiary syphilis, respectively. All the others, 97% of patients with so-called syphilis, received injectable drugs merely because they had a positive serology. Even today, the serological assays for syphilis do not discriminate between this latter infection and yaws, the non-venereal disease caused by a closely related bacterium. With both infections, the serological assays remain positive at a low titre for a very long period or even for life. At the time, the medical thinking was that patients needed to be treated repeatedly with rather ineffective drugs until their serology came back completely negative. In 1952, 22% of a random sample of 1,000 adults living in Léo had a positive serology for syphilis/yaws, compared to 34% of free women. Given the high incidence of yaws in the preceding decades in the rural areas where many of these individuals originated, most of these cases with a positive serology probably corresponded to a past episode of yaws, which the patient could not recall because it had occurred in childhood. However, if that person was a free woman or male migrant and happened to be tested at the STD clinic, she/he was always considered to be syphilitic and received long courses of drugs containing arsenic or bismuth until penicillin was introduced around 1954. Even with this wonder drug, half of the patients remained seropositive for ‘syphilis’.
The precision of the diagnoses among free women was no better for gonorrhoea. In men, diagnosing gonorrhoea (or chlamydia) is straightforward: pus drips out of the penis. Among women, it is the opposite: most remain asymptomatic and less than 10% of those presenting with a vaginal discharge have gonorrhoea. The STD dispensaries did simple stains of the vaginal secretions. Such tests are not very good at identifying those infected as there are non-pathogenic bacteria within the normal vaginal flora that look the same as the gonococcus. Patients thought to have gonorrhoea were treated for up to two months with drugs that aimed to combat the infection by triggering a high fever. They received injections of milk (!), typhoid vaccine (!), a product called Gono-yatren, and more. Starting in 1951, effective antibiotics such as penicillin, sulfonamides or streptomycin were given but only at the end of this ‘preparatory’ course.
As a result of these debatable diagnostic and therapeutic approaches, during the 1930s and 1940s the STD clinics administered 50,000 injections per year on average (95% of these at the Léo-Est site). About 60% of these injections were given IV. In the 1950s, during the post-war demographic boom, the number of injections fluctuated around 100,000 per year, peaking at the extraordinary level of 154,572 by 1953. If we examine the annual reports for 1949–54 and count the initial treatment and subsequent treatments, we can calculate that each patient with a diagnosis of ‘syphilis’ received an average of twenty-four IV injections and forty-two IM injections! This number decreased rapidly thereafter as penicillin was introduced, a course of which required fewer injections than the arsenicals.48
It is generally difficult to gather information about the procedures used for the sterilisation of syringes and needles during the colonial era. In this case, however, it is illuminating to read a paper about hepatitis in Léopoldville written in 1953 by Dr Paul Beheyt, the internal medicine specialist at the Hôpital des Congolais (Figure 10.12). Beheyt, who had begun his medical career in Montgomery’s army, arrived in the Congo in 1946, where he practised until his retirement in 1981. In his paper, Beheyt distinguishes between epidemic hepatitis and inoculation hepatitis, the latter defined as a patient developing hepatitis 45–150 days after receiving IV injections or transfusions. Inoculation hepatitis could have corresponded to hepatitis B, but also to acute hepatitis C infection: if hundreds are infected, a few dozen might develop jaundice with a recognisable disease. Of sixty-nine cases of inoculation hepatitis diagnosed in 1951–2, thirty-two had received IV arsenical drugs at the Léo-Est STD clinic, corresponding to 0.9% of the patients treated during the same period by this institution. This measure of risk was greatly underestimated because the reference hospital diagnosed only a fraction of all cases of inoculation hepatitis occurring in Léopoldville, and iatrogenic infection with the hepatitis B virus could only occur among patients who had not been infected earlier in their lives – at most 5% of adults in central Africa.49
10.12. Dr Paul Beheyt examining a patient at Hôpital des Congolais, c.1960.


It is worth quoting at length from what Beheyt wrote about how his patients were infected:

The Congo contains various health institutions (maternity centres, hospitals, dispensaries, etc.) where every day local nurses give dozens, even hundreds, of injections in conditions such that sterilisation of the needle or the syringe is impossible. At the Dispensaire Antivénérien de la Croix-Rouge in Léopoldville, on average 300 injections are administered each day. The large number of patients and the small quantity of syringes available to the nursing staff preclude sterilisation by autoclave after each use. Used syringes are simply rinsed, first with water, then with alcohol and ether, and are ready for a new patient. The same type of procedure exists in all health institutions where a small number of nurses have to provide care to a large number of patients, with very scarce supplies. The syringe is used from one patient to the next, occasionally retaining small quantities of infectious blood, which are large enough to transmit the disease.49



In September 1955, the CRC abruptly withdrew from running the STD clinics and the colony took over its clients, nurses and other workers. This must have involved some heated argument. In that year’s annual report it appears that the CRC transferred responsibility for this activity to the government following some mutual agreement, while at the receiving end the Léopoldville Department of Hygiene made it clear, in its own report, that the running of the STD clinics had been dumped on it at very short notice.50
Nevertheless, the department did its job. By the end of 1957, 3,761 free women were registered, on whom 26,123 screening examinations had been performed. The following year, 4,384 free women were registered, a rather substantial percentage given that the medical officers estimated that there were around 5,000 of them in the city. The number of injections, however, dropped drastically. Long-acting penicillin completely replaced arsenicals for patients with syphilis, and the indications for such treatment were tightened as physicians acknowledged that it was unnecessary to treat those who probably carried only a ‘serological scar’ due to a past episode of yaws or syphilis which had been adequately treated.
The Department of Health also ran the annual medical census of the whole population of Léopoldville, for which each and every inhabitant was examined summarily to look for sleeping sickness and leprosy. This represented a substantial effort: between 148,584 (1949) and 322,198 (1958) individuals were examined, all to detect fewer than 100 cases of sleeping sickness and a few lepers annually. During the last years before independence, in a never-to-be-repeated population measure of the prevalence of symptomatic STDs, the health agents running the medical census required every adult male to drop his pants. Of 99,446 men seen in 1958, 163 had gonorrhoea, 335 a non-gonococcal urethritis (presumably, in retrospect, chlamydia), while only 44 had a chancre suggestive of syphilis.51,52
It is remarkable that throughout this period the incidence of other tropical diseases, for which injectable drugs were massively used in the rural areas, including those around Léopoldville, remained minimal in the Belgian Congo’s capital. After 1930, there were generally fewer than 100 cases of sleeping sickness diagnosed each year, mostly in migrants from endemic areas, and similar numbers of cases of yaws. To some extent, this was a result of the systematic screening of migrants arriving in Léo so that a large proportion of sleeping sickness cases was identified and treated, which reduced the risk of transmission of the parasite within Léo. This was very good news for the 35,000 Belgians, as the risk of being bitten by an infectious tsetse fly was reduced accordingly. Yaws remained uncommon, reflecting easier access to health care (treatment shortened the duration of infectiousness) and hygienic conditions that, even if far worse than those of the Europeans, were healthier than in rural areas. In the African suburbs, water was readily available, not in each house but at a shared tap for several compounds.
Consequently, in Léo the treatment of STDs, especially ‘syphilis’, provided the best opportunity for the iatrogenic transmission of infectious agents through syringes and needles. There were, however, other potential routes. As the health system was developed in the capital to cater for its ever-expanding population, patients who needed care for a variety of diseases, for instance to treat malaria, received IV injections albeit with shorter regimens. With its 60–100 intramuscular injections of streptomycin, the treatment of tuberculosis represented another opportunity, especially given that the HIV-infected must have been over-represented among patients with tuberculosis, a consequence of the effect of HIV on the risk of reactivating the bacterial pathogen.

The Perfect Storm
Less than 0.1% of the total population of the central chimpanzee inhabited the Belgian Congo, so it is unlikely that ‘patient zero’, the one who started the pandemic, lived there. However, Léo was the most dynamic city in the region, a commercial hub that attracted large numbers of migrants and traders. A SIVcpz-infected cut hunter moving to the city or an HIV-1-infected trader wishing to spend some time in the capital would have to present himself at the STD clinic upon arrival, where he would receive treatment for syphilis if his serological assay was positive, either because of prior syphilis or much more often because of prior yaws. Alternatively, one can imagine that a first HIV-infected free woman sexually infected by one of her patrons would be treated with injectable drugs, also because of a positive serology.
Once the virus set foot within the Léopoldville–Brazzaville conurbation, it may have found an extraordinary opportunity for its amplification through non-sterile syringes and needles at the Dispensaire Antivénérien in the Barumbu district of Léo-Est. There, the caseload of patients was extreme due to the obsession of local physicians with treating anybody with a positive ‘syphilis’ serology. Iatrogenic transmission of other blood-borne viruses, hepatitis B and/or hepatitis C was well documented in 1951–2 to have occurred because of the inadequate sterilisation of injection equipment. If hepatitis viruses were transmitted iatrogenically, the same could have occurred with SIVcpz/HIV-1 once it was introduced into the cohort of patients treated for presumed STDs at the same facility. Many of the iatrogenically infected cases would have been free women who had concomitant sexual relationships with several men: a perfect storm.
Those free women infected parenterally could then transmit the virus sexually to some of their regular clients, who in turn infected other sex workers, or later other women, eventually allowing the virus to move out of the sexual core group. This second part of the amplification process, this time sexual, could proceed at a much faster pace when, during the chaotic years that followed the country’s accession to independence in 1960, the face of Léopoldville changed abruptly, with massive migrations, high unemployment rates and the emergence of a different type of prostitution in which some women might entertain up to 1,000 clients per year.
To verify this hypothesis, we conducted an epidemiological investigation in Kinshasa among individuals aged seventy years and over. For HCV, several transmission routes were identified, namely having had injections against tuberculosis or malaria, blood transfusions, intravenous injections in two Kinshasa hospitals (Kintambo and Onatra), but also injections at the Dispensaire Antivénérien in Barumbu. The transmission of HCV was greatest when these injections had been given before 1960. For the HTLV-1 virus, two other Kinshasa hospitals (Ngaliema and Mama Yemo) were involved in its iatrogenic transmission. These are the propagation mechanisms that we were able to identify decades after the fact. There certainly were others.53
When our colleagues from Oxford University built molecular clocks, we observed that the exponential amplification of HCV in Léopoldville began at the same time as for HIV-1, in the early 1950s. Since HCV is transmitted primarily by injections and not by sex, these findings show that the amplification of HIV in Léopoldville during the 1950s occurred mainly via a parenteral mechanism. The perfect storm theory was partially confirmed – not the central role of the STD clinics since many healthcare institutions were involved, but there is now little doubt about the importance of the parenteral amplification mechanism in the Belgian Congo’s capital.54


Chapter 11 The Other Human Immunodeficiency Viruses
Although they contribute little to the overall burden of AIDS in the world, the other HIVs (HIV-1 groups O, N and P, and HIV-2) can provide useful insight into the events that led to the emergence of pandemic HIV-1 group M. How was it possible for HIV-2, a different virus that originated from a different simian host, to spread in a different region of Africa at roughly the same time (give or take a few decades) as HIV-1, only to disappear quietly thereafter? And why was HIV-1 group M so successful compared to the others? Does the explanation lie in biological factors intrinsic to the viruses themselves or in the opportunity that a particular virus, in this case HIV-1 group M, took to insert itself into one or more formidable transmission mechanisms which helped it take off? Was it fate or was it chance?
HIV-1 Groups O, N and P
Highly divergent strains of HIV-1 were described in the 1990s. The first, now known as HIV-1 group O (‘O’ for outlier), has only 50–65% similarity in nucleotide sequences to HIV-1 group M, which is why it is considered as a different ‘group’ rather than a different ‘subtype’. The original isolates of HIV-1 group O had been obtained from two Cameroonians living in Belgium: a young woman and her husband. Additional cases were documented among Cameroonians living in France, and in Cameroon itself. Further studies confirmed that Cameroon was the epicentre of HIV-1 group O, where it accounted for 2% of all HIV-1 infections. Anecdotal cases were found in Nigeria and other African countries. Within Cameroon, group O was more frequent in southern regions, but over time its contribution to the overall burden of HIV-1 decreased, to as little as 0.6% in the most recent study. HIV-1 group O proved less transmissible than HIV-1 group M, as also suggested by its lack of success in spreading outside its central African epicentre.1–4
Using the same approaches as for HIV-1 group M, the past dynamics of HIV-1 group O were reconstructed. Remarkably, the most recent common ancestor of all group O isolates was dated to around 1920, much the same as for group M but with a wide confidence interval (1890–1940). It seems that all cases of group O infections resulted from a single cross-species transmission, following which the growth of the infected population was slower than for group M. In the late 1990s, of the half-million HIV-infected Cameroonians, about 7,000 were infected with group O. By 2012, this number had dwindled to 3,500. At the same time, group O represented only 0.3% of all HIV infections in Gabon, for a total of ~150 patients. It seems unlikely that the global cumulative burden of HIV-1 group O infections exceeds 15,000–20,000.5–7
HIV-1 group N (‘N’ for non-M non-O, or new), which was isolated for the first time in 1995 from a Cameroonian with AIDS, had even less success in spreading among humans. Only around twenty cases have been documented, all in Cameroonians. Two such cases occurred within a couple, indicating some heterosexual transmission. The most recent common ancestor of HIV-1 group N isolates has been dated to around 1963 (confidence interval: 1948–77).8,9
In phylogenetic trees, both groups M and N lie within the radiation of SIVcpz isolates obtained from the P.t. troglodytes chimpanzee and clearly originated from this same simian host. In contrast, the exact source of group O, the outlier, remained uncertain for some time. The virus most closely related to group O is the virus of gorillas, SIVgor, which was transmitted to humans.10,11
A fourth group of HIV-1, group P (the letter after O), has been identified following the isolation of a peculiar strain from (again) a Cameroonian living in France. HIV-1 group P is closest to SIVgor, and actually closer to SIVgor than HIV-1 group O is. The patient herself recalled no exposure to apes and presumably acquired the infection sexually from an infected man. A second case of group P infection was recognised in a patient hospitalised in Yaoundé. At some point, an initial transmission occurred from gorillas to humans, followed by limited inter-human spread. As with group O, the true source of the virus is the chimpanzee, which infected gorillas who later infected humans. And there has been a single episode of transmission from chimps to gorillas.11–13
Thus, other SIVcpz isolates crossed the species barrier in the same geographic region where HIV-1 group M emerged in human populations, which supports the idea that cross-species transmissions from chimps to humans might have gone on for hundreds of years without triggering a recognisable pandemic and leading only to epidemiological dead ends. One case in point is the HIV-1 group O-infected Norwegian sailor who, in the 1960s, transmitted the virus to his wife, who in turn infected their child, without any further cases outside this nuclear family.
By comparing human and chimpanzee virus sequences, we now have quite a good idea of where the original cross-species transmission took place for each of the four groups (Map 7). In all four cases, it was southern Cameroon. For group N, it seems to have occurred in the loop of the Dja River, inside the wildlife reserve of the same name. For group O, it happened somewhere north of this reserve, east of Yaoundé. The origin of group P was located around Bipindi in south-west Cameroon, near the coast. And crucially for our story, it is now almost certain that, for HIV-1 group M, transmission from chimpanzee to human took place in south-east Cameroon near Moloundou or the Congolese city of Ouesso. This is where SIVcpz isolates were found that are closest to the common ancestors of all the human isolates of HIV-1 group M.11,14,15
Map 7 Congo River basin (shaded area). The circles indicate the probable sites of the first human infection with HIV-1 groups M, N, O and P, as determined through comparison with the genetic sequences of SIVcpz infecting local Pan troglodytes troglodytes chimpanzees.


Why is it always Cameroon? This country must have presented conditions particularly conducive to the transmission of viruses from apes to humans. Perhaps it was a larger human population living in a forest zone, or lifestyles (hunting and meat-eating) that increased contacts with primate blood, or higher prevalences of SIVcpz among chimpanzees. The same chimpanzees managed to infect gorillas only in the same Cameroon. Therefore, the explanation could reside in the primary host (chimpanzee) rather than secondary hosts (human, gorilla).
The rarity of infections with HIV-1 groups N and P (about twenty and two cases, respectively) could be attributable to their recent introduction in humans, these two strains not having found the favourable conditions that existed a few decades earlier, especially the contaminated injections. However, this reasoning cannot be extended to group O, which crossed the species barrier at the same time as M. This leads to another observation: one of the factors explaining the dramatic propagation of HIV-1 group M must be intrinsic to this specific strain, biological in nature, innate. Compared to the others, group M is much better at infecting lymphocytes, its main target, which increases its ability to be transmitted from human to human, sexually or otherwise. The solution to this enigma could be tetherin (from the verb ‘tether’), a human protein that protects us from animal viruses by attaching itself to them. HIV-1 groups O, N and P are blocked by tetherin, whereas HIV-1 group M is resistant to it.16
Or perhaps the key to this mystery is HIV-1 group M’s access to the river network leading to Léopoldville, with the determining factors being geography and colonial history. Map 7 shows the hydrographic basin of the Congo River, which extends beyond the boundaries that the wily Léopold II managed to negotiate for his Congo Free State, and covers 3.7 million km2. Hundreds of tributaries used to, and still do, bring travellers and goods as far as Léopoldville-Kinshasa or Brazzaville. For group M, the river link to Léopoldville is evident, especially since it was unthinkable to ship local products, such as ivory, wood and rubber, out to Cameroonian ports: the roads did not allow it. Since the German colonisation, trade could take place only towards the two Congos: just upstream of Ouesso, the rivers in south-east Cameroon join the Sangha, which also flows into the Congo 400 km downstream. By contrast, groups O and P originated outside the Congo River basin. For group N, there was a theoretical route to Léopoldville, but the rivers were too small and road access to Yaoundé did not pose any problems. Furthermore, this virus emerged after the end of colonialism in 1960, and over time trade between south-east Cameroon and Kinshasa shrank. Even if nature was immutable, the same cannot be said for obstacles to traffic en route to Kinshasa or Brazzaville. Now there were frontiers to cross and customs officers, famous for their insatiable appetite, to bribe. And also the galloping hyperinflation of the Mobutu years: what good was it to make such a long trip from Cameroon to get paid in an unstable currency, whose value melted away like snow in the sun?
So, to answer the original question, even if there are still some grey areas that need clarification, the phenomenal expansion of group M compared to groups O, N and P was probably due to a combination of chance and fate. A more contagious virus that emerged somewhere in south-east Cameroon in a population that, at the beginning of the twentieth century, traded with Léopoldville, a boomtown where conditions were conducive to the development of the pandemic. River navigation had also facilitated other short-lived but massive population movements, but this time in the context of a world war (Chapter 5). And Léopoldville was at the centre of a vast communications network covering the entire Congo basin, which ensured the subsequent dissemination of the pathogen.

HIV-2: The West African Virus
Just a few years after their discovery of HIV-1 as the causal agent of AIDS, a different virus, soon to be named HIV-2, was isolated by the same researchers at the Institut Pasteur, from two AIDS patients, one from Guinea-Bissau and the other from Cape Verde. These observations were extended to a larger group of thirty patients recruited in Lisbon with varying degrees of immunosuppression (seventeen with full-blown AIDS), all but two of whom originated from Guinea-Bissau or Cape Verde. This virus had only 30–40% similarity with HIV-1 for most of its genes, hence its designation as a different virus rather than just another group of HIV-1. HIV-2 is not just a medical curiosity, but illuminates part of the history of HIV-1, because whatever factors were instrumental in the emergence of HIV-1 in central Africa must have existed as well in West Africa, a few thousand kilometres away.17,18
The source of HIV-2 is the sooty mangabey (Cercocebus atys atys), a small monkey that inhabits parts of coastal West Africa that correspond closely to the geographical distribution of HIV-2 (Map 8). This conclusion was based on the sequencing of simian viruses called SIVsmm (smm for sooty mangabey monkey), isolated from this primate, which revealed a high degree of similarity with human HIV-2 isolates. SIVsmm does not cause AIDS in its natural sooty mangabey hosts, despite replicating at high levels, but causes disease when transferred to other species, especially macaques, through cage infections. Presumably, when a given SIV has infected a given species of monkey or ape for a long time, individuals who were more susceptible to the pathogenic effect of the virus, regardless of the underlying mechanisms, were preferentially removed from the population by death so that eventually the species became relatively resistant to the ill effects of this specific virus.19,20
Map 8 Historical range of the sooty mangabey (Cercocebus atys atys) in West Africa.


SIVsmm and HIV-2 sequences from animals and humans originating from the same geographic areas are most closely related, which implies local activities as the route of transmission. In Liberia and Sierra Leone, 22% of free-living sooty mangabeys were infected with SIVsmm, compared to only 4% of those kept as household pets, most of which had been removed from their native troops as infants. Among sooty mangabeys in the Taï Forest of Ivory Coast, SIVsmm prevalence was much higher, at 59%. Because of hunting and destruction of their habitat, sooty mangabeys are now extinct in Senegal, Guinea-Bissau and parts of Guinea, while substantial populations remain in Sierra Leone, Liberia and Ivory Coast.21,22
HIV-2 is divided into nine groups, defined according to their degree of genetic diversity. Only groups A and B managed to spread between humans, while groups C to I represent one or two human cases documented in Liberia, Sierra Leone and Ivory Coast. Each group points to at least one distinct cross-species transmission event, from the sooty mangabey to humans. Guinea-Bissau and The Gambia harbour only HIV-2 group A. HIV-2 group B has been detected mostly in and around Ivory Coast. Sierra Leone, the country with the highest diversity of HIV-2 groups among humans, also has the lowest HIV-2 prevalence, at 0.02%. The 1,000-fold higher SIVsmm prevalence among sooty mangabeys in the same country implies that inter-human transmission following an initial cross-species event was generally ineffective. However, cross-species transmission of viruses from sooty mangabeys might have been more common than from chimpanzees, because the former live closer to humans and can be domesticated as pets.23
Epidemiological studies revealed that the distribution of HIV-2 was largely limited to West Africa and that its epicentre was Guinea-Bissau, a small country that became independent only in 1974, where HIV-2 managed to infect 9% of adults. A lower prevalence (below 2.5%) was found in other West African countries: Senegal, The Gambia, Cape Verde, Guinea, Liberia, Sierra Leone, Ivory Coast, Burkina Faso, Ghana, Mali and Nigeria. A few cases were also documented in distant countries that had a colonial link with Portugal, namely Angola, Mozambique and India.24,25

An African Vietnam
Let us now put this epicentre in context. Guiné Portuguesa (now Guinea-Bissau) was a tiny colony without any mineral or agricultural wealth. Although it had held onto a few fortified ports since the seventeenth century, Portugal did not get the whole territory under control (‘pacified’, in colonial parlance) until the 1930s. The small European power never tried to establish a significant number of settlers there, unlike in Mozambique and Angola, which were much more prosperous.26,27
Therefore, it was paradoxical for the Salazar dictatorship to persist in waging a dirty and interminable (1963−74) war against the PAIGC (Partido Africano para a Independência da Guiné e Cabo Verde) liberation movement headed by a charismatic leader, Amilcar Cabral, and commit a disproportionate amount of human resources to the fight. While Guiné Portuguesa accounted for only 4% of the total population of Portugal’s African colonies and less than 1% of the Portuguese on the continent, it saw 30% of the metropolitan forces engaged in decolonisation wars, and up to 26,000 soldiers were stationed in this territory the size of Belgium. This was because, at the highest levels of government in Lisbon, there was a firm belief in a Portuguese version of the domino theory – namely, that a military defeat in Guiné Portuguesa would have a deleterious and unstoppable psychological impact on the liberation movements in Angola and Mozambique, with real economic implications in their case, and where hundreds of thousands of Portuguese and mulattos lived. Ideologically, the Salazar regime presented its position as ‘lusotropicalism’, a policy of integrating the peoples in its colonies into the Portuguese nation, with the aim of ‘civilising’ them. They thus ceased to be colonies and became overseas provinces, where everyone was on Portuguese soil! In the colonial world, the Portuguese distinguished themselves from other colonisers by their acceptance, even promotion, of miscegenation with colonised peoples.
The regime spared no effort, but neither did its adversary. The PAIGC had strong support from the socialist camp and could use neighbouring nations as a rear base, but above all it made sure to educate (some would say indoctrinate) the population about the objectives of the fight for freedom and the principles of the new society to be built. What the people of Guiné Portuguesa got instead were bombardments with napalm and even defoliants, unleashed from planes obtained from NATO for the defence of Europe, which Lisbon diverted to its African colony. The Soviets were then happy to provide the PAIGC’s brave fighters with surface-to-air missiles, as well as brief visits to Brejnev’s homeland for training purposes. Gradually, the PAIGC took over more and more of the colony, unlike what was happening in Angola and Mozambique, where the liberation movements were content to launch sporadic guerrilla attacks.
In 1970, the government of Marcello Caetano (Salazar’s successor, and just as devoted to maintaining the colonial order) had the audacity to carry out an amphibious raid on Conakry, capital of neighbouring Guinea – then an independent, left-wing country, and the PAIGC’s main rear base – to destroy its infrastructure, including its small fleet, free prisoners of war, try to overthrow the Guinean President Sékou Touré and capture Cabral. This last part of the commando raid Operação Mar Verde failed, but it wasn’t long before Cabral was assassinated in Conakry in January 1973 by a dissident faction of his own movement, undoubtedly with the connivance of the colonial power and its fearsome political police.
Portugal invested massively in the colony’s infrastructures during the later years of the conflict. Faced with a military stalemate, it tried in vain to win the hearts and minds of the colonised by finally building good roads, hospitals and maternity wards, as well as about 200 primary schools under a programme called ‘Guiné Melhor’ (Better Guinea). Development if you collaborated, napalm if you resisted. This senseless war finally ended in April 1974 with the ‘Carnation Revolution’, triggered by disaffected soldiers and an entire people fed up with these African conflicts that swallowed up nearly half of Portugal’s national budget and drove into exile tens of thousands of its sons seeking to escape military service, which was as interminable as the overseas wars.
During that period, the Portuguese armed forces boasted some 200,000 soldiers, making it the second most militarised country in the world, after Israel. At the time of the coup in Lisbon, Portugal had 26,000 soldiers in Guiné Portuguesa, 38,000 in Angola, and 24,000 in Mozambique. After the fall of Caetano, the soldiers were repatriated, as were hundreds of thousands of Portuguese colonists who had lived in Africa for several generations but whose future there looked very bleak.
As in Southeast Asia, where the Nixon administration was energetically pursuing a policy of ‘Vietnamisation’ of its war, Portugal had also recruited Africans to serve in its army, creating ‘Milicias négras’. In Guiné Portuguesa, about 17,000 men (conscripts, volunteers, militias, elite units) made the mistake of fighting on the side of the eventual loser. When the war of independence ended, Portugal did not care about these valuable auxiliaries, just as France had been indifferent to its Algerian Harkis, and they suffered the same fate. Hundreds if not thousands of these collaborators of the colonisers were summarily executed following independence; vengeance was one motive, certainly, but also fear that these former mercenaries of the Portuguese might destabilise the new regime. Repression was particularly harsh for the former elite troops, the commandos. Several thousand of these former soldiers fled to Senegal, which welcomed them warmly: after the victims of the conflict, it was now the protagonists’ turn to seek shelter there.
The first president of the new republic was Luis Cabral, Amilcar’s half-brother. The rivalry between the Bissau-Guineans, almost 100% black, and the Cape-Verdeans, who all had a little mixed ancestry, had cost Amilcar his life, and now it saw the back of Luis. Overthrown by a coup in 1980, he died in exile in Portugal. This was the first of a long series of coups, and over the years this formerly idealistic new nation became a corrupt narco-state, whose military leaders did very lucrative business with Colombian traffickers; it was a convenient stopover for their cocaine-packed planes on the way to European markets. Cabral the revolutionary must have been turning over in his grave.

The Epicentre
An initial survey conducted in Bissau in 1987 revealed a HIV-2 prevalence of 9% among adults, but with a marked age gradient: 20% of those aged forty and over were infected. HIV-1 was absent (Figure 11.1). Even though HIV-2 does cause AIDS, it is less pathogenic than HIV-1, doubling or tripling mortality while HIV-1 increases mortality ten-fold. In other words, HIV-2 is compatible with prolonged survival in a substantial fraction (perhaps even the majority) of infected individuals, who will ultimately die of something else, in contrast with HIV-1, which kills nearly all untreated subjects within fifteen years. The age distribution of HIV-2, so different from that of HIV-1 elsewhere in Africa, was initially thought to reflect this low mortality and the effect of cumulative exposure over a long period of time.24,28,29
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11.1. HIV-2 prevalence in Bissau, 1987–2016.


Subsequently, HIV-2 was shown to result in a lower degree of viraemia than HIV-1 and less genital shedding in semen and cervical secretions. Therefore, HIV-2 is less transmissible than HIV-1, both sexually and from mother to child. This raised the question of how, if the virus is not very transmissible, prevalence could have reached such a high level in the first place.30,31
Serial surveys showed that the infection was so rare among younger people that cumulative exposure could not mathematically explain the high prevalence among the elderly (Figure 11.1). This corresponded rather to what epidemiologists call a ‘cohort effect’: something peculiar happened to individuals born before 1962, which did not apply to those born since. Research then focused on older people. Among women aged fifty and over, HIV-2 was associated with having had sex with a white man, possibly a proxy for prostitution. It was hypothesised that this cohort effect was related to changes in sexual activity (higher promiscuity, more commercial sex) during the 1963–74 war of independence, with the same people suddenly becoming less promiscuous after the war came to an end.24,28,32–37
Bissau-Guineans had fought on both sides. Some were guerilleros of the liberation movement, which controlled rural areas whose size increased as the war progressed, while others had enrolled in the colonial army, especially at the end of the conflict. However, there were problems with this ‘promiscuous soldier’ theory. First, the initial study showed no associations between HIV-2 infection and either having served in the Portuguese army or the duration of military service. Second, the underlying idea that sexual activity was higher during wartime remained unproven. The conflict in Guiné Portuguesa had been a guerrilla war, with the liberation movement fighters constantly moving to avoid the better-armed Portuguese troops and their small aeroplanes, helicopters and swift boats. While soldiers stationed in peaceful countries certainly tend to frequent sex workers and acquire STDs, there is little evidence that such prostitution occurs close to combat zones. Experiences in Ivory Coast and the DRC revealed, if anything, decreasing HIV-1 prevalence after a period of conflict. When survival becomes the main concern, there is less time and energy for sex, and in disciplined armies, rapes are too uncommon to have a measurable effect on HIV transmission.
The final blow to this theory came from Portuguese doctors who tested almost 2,000 blood donors who had served in the colonial army in Guinea-Bissau (and who would have been more exposed to prostitutes than their guerrilla opponents): not a single one of them was HIV-2-infected. Either the Portuguese soldiers were extremely virtuous or they were resistant to HIV-2 infection – or the hypothesis was wrong.32,38–41
To reconstruct the past dynamics of HIV-2 in Guinea-Bissau, archival samples obtained in rural areas during a 1980 yellow fever survey were tested. Out of 1,234 specimens, eleven were HIV-2-reactive. Prevalence increased with age and 6% of those over forty-five years of age were infected. These are the oldest specimens from Guinea-Bissau. HIV-2 antibodies were found in a few specimens obtained in the late 1960s or early 1970s in Ivory Coast, Mali, Nigeria, Senegal and Gabon, but not in samples from Liberia, Sierra Leone, Togo, Chad, Niger and Ghana.25,42
Cases of HIV-2 AIDS, confirmed by serology, were recognised retrospectively, first in a Portuguese patient who had lived in Guiné Portuguesa between 1956 and 1966 and died in 1979. Another case was diagnosed in 1978 in a Portuguese man who had served in the colonial army in Angola between 1968 and 1974 and then travelled between Angola and Mozambique. A Portuguese couple developed AIDS in the early 1980s, and HIV-2 infection could be traced to the man having served in the colonial army in Guiné Portuguesa between 1966 and 1969. A Portuguese woman who had received a blood transfusion in Guiné Portuguesa in 1967 remained asymptomatic twenty-seven years later, albeit with decreased CD4 lymphocyte counts. These case reports demonstrated that HIV-2 had been present in Guiné Portuguesa and other Portuguese colonies at least since the 1960s, and that the incubation period between infection and AIDS was longer than with HIV-1.43–46
Molecular clock analyses revealed that the most recent common ancestors for HIV-2 group A (the one found in Guinea-Bissau) existed around 1940, and for HIV-2 group B (the one from Ivory Coast) around 1945, a few decades later than for HIV-1 group M. In Caio, a high-prevalence village in Guinea-Bissau, a period of exponential growth occurred between 1955 and 1970. Another study using slightly different methods dated the most recent common ancestors to 1932 (group A) and 1935 (group B). These findings are consistent with the notion that the sooty mangabey became extinct in Guinea-Bissau a few decades ago, so that the initial cross-species event must have occurred earlier. In contrast, HIV-1 arrived in Guinea-Bissau between 1976 and 1981.47,48
The evolution over time in the distribution of HIV-2 infection is also of interest. Surveys in Guinea-Bissau, Ivory Coast and other West African countries over the last twenty years reached the same conclusion: HIV-2 is slowly disappearing while HIV-1 is thriving. In countries outside West Africa with past colonial links to Portugal, HIV-2 has already vanished, with the exception of India. In France, out of 337 cases of HIV-2 infection diagnosed in 2003–10, only twenty occurred among French nationals, showing that the virus has had limited epidemiological success despite its importation into the country by hundreds of migrants from West Africa. In Guinea-Bissau, as the elderly cohorts slowly age and die, HIV-2 prevalence among adults is waning (Figure 11.1). Among women delivering at the Bissau national hospital, HIV-2 prevalence decreased from 8% in 1987 to 2% in 2004; over the same period, HIV-1 prevalence rose from 0% to 5%. In the Bandim neighbourhood of Bissau, HIV-2 prevalence among adults dropped from 9% in 1987 to 4% in 2006, while HIV-1 prevalence increased from 0% to 5%. These trends confirmed that HIV-2 is transmitted less effectively than HIV-1 during sexual intercourse. How, then, did it become so prevalent among the older generation of Bissau-Guineans?36,49,50
To address this question, and take advantage of the fact that HIV-2 is compatible with prolonged survival (which provides an opportunity to document associations with exposures that took place decades earlier), we conducted a survey of individuals aged fifty and over living in Bissau. HIV-2 prevalence was 15% in women and 8% in men. HIV-2 was not associated with previous STDs or with having sold (women) or bought (men) sexual services. Among men, HIV-2 infection was equally common in non-combatants as in fighters for either side during the war of independence. Among women, however, HIV-2 infection was associated with ritual excision of the clitoris. Combining both genders, HIV-2 was associated with past treatment for sleeping sickness and past treatment for tuberculosis with IM streptomycin. These three independent associations pointed to parenteral rather than sexual modes of transmission, all of which could have played a role only in the distant past.49
Sleeping sickness in Guiné Portuguesa peaked in 1952. Most patients were treated with IV melarsoprol (up to fifteen injections) while some early cases received IM pentamidine (usually ten injections). The disease eventually disappeared completely so that virtually all participants who reported past treatment for trypanosomiasis were in fact treated before the country became independent in 1974. Meanwhile, streptomycin was used to treat tuberculosis until 1992, when a regimen using only oral drugs was adopted. Prior to this change, patients with tuberculosis received at least 60 and sometimes over 100 IM injections of streptomycin. Finally, excision of the clitoris used to be practised in Muslim ethnic groups during the fanado, an initiation ritual during which elderly women excised dozens of girls on the same day using the same ceremonial knife. These ethnic groups still practise excision, but now individually rather than during group ceremonies. The practice has been made illegal, but there is no particular respect for the law in this country.51–55

Guiné Melhor
For a long time, the only purpose of the health system was to treat the Portuguese colonists and their Guinean employees in the cities. What happened to sick villagers did not concern their colonial masters. Guiné Portuguesa was not a lucrative colony and occupation of the hinterland was not a very attractive prospect economically, except for harvesting peanuts to make vegetable oil. This was nothing like the jackpot other colonisers had hit in the Congo! Education was another victim of Portugal’s lack of interest, and the first secondary school in the territory did not open until 1958.
Ultimately, large-scale medical campaigns for the control of tropical diseases were organised, but only three decades after similar activities started in AEF and Cameroun. For instance, while Jamot and his collaborators detected and treated 54,712 cases of sleeping sickness in Cameroun in 1928, in Guiné Portuguesa (whose population was one-fifth that of Cameroun) fewer than 30 cases were reported. In 1936, the Cameroun health system treated 81,965 cases of yaws, 56,749 cases of syphilis, 4,313 cases of leprosy and 3,332 cases of trypanosomiasis. In Guiné Portuguesa the same year, only 232 cases of leprosy and 42 cases of trypanosomiasis were diagnosed, as well as fewer than 100 cases of yaws and syphilis.51,54–56
The first attempt to organise countrywide public health services came in 1945 with the creation of a programme for the control of sleeping sickness. Predictably, case-finding led to more cases being diagnosed and treated, peaking at 2,169 cases in 1952 and decreasing thereafter as these efforts eventually reduced transmission, as in French and Belgian territories. Treatment of treponemal infections started on a small scale only after the introduction of penicillin, with 624 cases of yaws and 59 cases of syphilis reported in 1953. Incidence of yaws peaked at 2,644 cases in 1956. Treatment of leprosy also started in the mid-1950s. As cases had been accumulating for decades without treatment, a considerable effort was made, so that 8,389 patients were under treatment with IM or oral sulfones by 1958. Lepers treated with IM sulfones received their injections by the side of the road as mobile teams visited their villages every fortnight. The roads were good enough to get around in a Citröen 2CV. As the treatment of leprosy continued over several years, especially for lepromatous patients with a large quantity of bacteria in their skin and nerves, many lepers received 50–100 such injections.51,57–59
The most likely scenario is that, until about 1945, occasional cases of HIV-2 infection did occur from occupational exposure to SIVsmm, but forward transmission was limited because sexual transmission was relatively ineffective and opportunities for parenteral transmission were scarce. The delay in organising public health services, combined with a lower incidence of yaws and trypanosomiasis in this drier land, resulted in a smaller percentage of the population receiving IV injections than in Cameroun. This limited the opportunity for the iatrogenic transmission of blood-borne viruses. By the mid-1940s, after decades of neglect, health authorities instituted disease control programmes, in part to demonstrate the benevolent nature of Portuguese colonialism in the context of the emergence of African nationalism after WWII, fostered by the anti-colonialist stance of the new global superpowers, the USA and the Soviet Union.
These public health initiatives created conditions conducive to the parenteral amplification of HIV-2. From a few cases of occupationally acquired SIVsmm in a cut hunter or a cook, hundreds or thousands were infected iatrogenically. Although we were able to document only the role of trypanosomiasis and tuberculosis treatments, it is likely that other interventions, including the parenteral treatment of thousands of lepers, contributed to the exponential amplification of the virus between 1950 and 1970. At this stage, young girls iatrogenically infected with HIV-2 could start their own chains of transmission during excision rituals. Albeit relatively ineffective, sexual and vertical transmission contributed modestly to the spread of HIV-2. Unlike with HIV-1, urban prostitution did not play a significant role, because the towns were very small: Bissau had only 2,000 inhabitants in 1941 when it became the capital, 17,000 in 1950, and 25,000 ten years later. This is hardly surprising, given that the population of the entire colony was around half a million.
Subsequent political, social, epidemiological and technological changes resulted in fewer opportunities for the parenteral transmission of HIV-2. During the war of independence, Portuguese doctors and nurses had access only to the small urban part of the population. In the liberated areas, it was years before a rudimentary health system was set up with the help of Cubans (always ready to support their African brothers, provided they were socialist), and Portuguese aerial bombardments forced the PAIGC to move its small hospitals regularly. In Guinea-Conakry and Senegal, the Soviets and Yugoslavs helped to establish better-equipped healthcare facilities to treat not only wounded combatants but also expatriate populations.
When the country became independent in 1974, there was no reason to maintain the disease control programmes of the preceding decades, especially since they had been very effective in reducing the incidence of the targeted diseases. Also, the coercion inherent to mandatory case-finding was now socially unacceptable. The focus shifted to the provision of primary health care. Apart from the treatment of severe malaria with quinine, few drugs were administered IV since orally administered antibiotics and anti-parasitic drugs were available. As the iatrogenic transmission of HIV-2 dwindled, the relatively ineffective sexual and mother-to-child transmission was not sufficient for the virus to survive: on average, each HIV-2-infected person infected fewer than one other individual. Very slowly, but inevitably, HIV-2 will vanish.
The bottom line is that if parenteral transmission played a key role in the emergence of HIV-2 in Guinea-Bissau, the same mechanisms must surely have contributed, in another part of the continent, 20–30 years before, to the early expansion of HIV-1, a virus associated with a higher degree of viraemia than HIV-2 and thus more transmissible through the sharing of syringes and needles.

A Strange Bridgehead in Asia
Of all the countries outside of West Africa that were affected even slightly by HIV-2, India was the one where the virus had the most success in maintaining local transmission, although much less than with HIV-1. In Mozambique and Angola, other far-flung Portuguese possessions, HIV-2 remained a marginal player; for example, in Mozambique barely 0.25% of all HIV infections are caused by HIV-2. Therefore, India’s ties to Portugal, and indirectly to Guinea-Bissau, are of interest.25
Only a few years after the exploits of Vasco de Gama, who in 1498 was the first to use the sea route from Europe to Asia by sailing around the Cape of Good Hope, and of Pedro Alvares Cabral, who reached India in 1500 after a long detour westward during which he ‘discovered’ Brazil, Portugal set up a trading post in Goa on India’s west coast in 1509. Other trading posts followed which, together with some Asian territories like Timor and Macao, as well as Mozambique, constituted Portuguese India, Estado da India. It was ruled by a governor based in Goa, who was responsible for managing the Iberian nation’s conquests and markets from the Cape of Good Hope all the way to Japan.
Slaves were imported mainly from Mozambique, but also from Guiné Portuguesa, to be used in Goa as domestics and soldiers, while women’s role was to provide sexual relations and progeny for the colonists, all of whom were male. Slavery continued until the middle of the nineteenth century, but on a modest scale compared to Brazil. Around 1802, out of a population of some 200,000 living in Portuguese India, there were only 2,716 blacks, 608 mulattos and about 1,000 Portuguese. In the absence of cash crops, there was limited need for a slave population.60,61
At its height, the small European nation had about twenty trading posts scattered along the Indian coastline, but it abandoned most of them in the seventeenth and eighteenth centuries. Goa, on the other hand, continued to develop, and some magnificent churches were built, earning it the title of the ‘Rome of the East’ or ‘Golden Goa’, and it was said ‘He who has seen Goa need not see Lisbon.’ One of the churches contains the remains of St Francis Xavier, co-founder of the Jesuits, who began his career as a missionary in Goa in 1542. Ultimately, stiffer competition for trade in the region led to Goa’s decline.
After its accession to independence in 1947, the Indian government demanded that Portugal return its possessions on the subcontinent. For the Salazar regime, however, they, like the African colonies, were unquestionably Portuguese territory. France was more reasonable and ceded Chandernagor and Pondicherry without much resistance since it already had its hands full with bloody and costly decolonisation conflicts in Indochina, Algeria and Madagascar. In December 1961, New Delhi decided that the joke had gone on long enough and dispatched 45,000 soldiers, with air and naval support, to invade what remained of Portugal’s possessions. Facing them in Goa were 4,000 soldiers, including some African troops from Mozambique and Angola (but not Guiné Portuguesa).62,63
Ignoring the advice of his military staff, Salazar ordered the garrison’s commander, Governor General Vassalo e Silva, to fight to the last man although the battle was lost before it began – a ‘total sacrifice’. The honour of Portugal was at stake, and it was important to send a message to both Africans and Timorians that Portugal would not give up its empire easily. The old dictator also ordered a scorched-earth policy: destroy everything, erase all of Portugal’s history in Goa. Fortunately, Vassalo e Silva was wiser and decided to ignore these absurd orders; after evacuating 700 Portuguese civilians, it took him only thirty-six hours to surrender. It was the end of 451 years of a Portuguese presence in Goa; Vassalo e Silva had been the 128th and last governor of Portuguese India. When the general returned to his homeland, he was court-martialled and had to live in exile, but his insubordination had saved thousands of lives. The soldiers were repatriated after spending six months in Indian jails. Negotiations got tense when Salazar imprisoned 200 Indian nationals living in Mozambique as bargaining chips. It wasn’t until 1975 and the return of democracy that Portugal re-established diplomatic relations with India and Vassalo e Silva was rehabilitated by the new government.
Therefore, HIV-2 must have been introduced in India prior to 1961. Phylogenetics has confirmed that the strain originated in Guinea-Bissau. The mechanism is still not clear, nor is the year it probably arrived. We can exclude African slaves who were brought there well before HIV-2 managed to pass from monkey to human; also, the great majority of slaves came from East Africa. The African troops stationed in Goa in the 1950s and until 1961 came from Mozambique and Angola, where HIV-2 may have already been present, even if it was very rare. The population of Guiné Portuguesa was too small to raise regiments sent to maintain order in other colonies. It does not appear that Indians settled in Guiné Portuguesa for the purpose of trade (unlike on the east coast of Africa) or were sent there as troops.62–64
By elimination, we can conclude that a Portuguese soldier was infected during a first deployment to Guiné Portuguesa and then managed to trigger a chain of transmission on Indian soil during a subsequent deployment to Goa. Or perhaps this transcontinental migration of HIV-2 took place in two steps, first from Guiné Portuguesa to Angola or Mozambique, and from there to Goa through the deployment of African troops on Indian soil. This time, it was the turn of HIV-2 to be affected by geopolitics and colonial conquests going back half a millennium.


Chapter 12 From the Congo to the Caribbean
We saw in Chapter 1 how geopolitical events, in that case the Cuban intervention in Angola, had a measurable effect on the dissemination of HIV-1 into this Caribbean island, although it was relatively isolated by geography and ideology. Here, we will see how earlier historical circumstances had an even more dramatic impact on the spread of HIV-1, first in its crucible in central Africa, and then across the Atlantic, by finally creating conditions conducive to the successful global dissemination of the virus, after decades of quiescence. At first glance, the next few pages may seem to be a bit of a detour, but these events lie at the heart of our story.
A Botched Decolonisation
Fifty years later, it is astonishing to read some of the colonial and early post-colonial documents about the Belgian Congo, which is described as ‘our Congo’ or its inhabitants as Nos Noirs, our blacks. For half a century, Belgium exploited this huge country, much to the profit of its banks and large corporations, but the Congolese people eventually benefited from the development of the Congo’s infrastructure. Good roads were built, an impressive health system was put in place and primary school education was made available to many. It was cheaper for the colonial government to subsidise catholic (and, after WWII, protestant) missions to do the teaching, and its expenditures on education were modest. In contrast with their French and British counterparts, Belgian colonialists elected not to train any Congolese elite, for fear that these educated few would sooner or later challenge the colonial order. Only a tiny percentage of the population was able to enter secondary school, and very few apart from catholic priests had access to post-secondary education. In 1957–8, out of 494 Congolese students attending post-secondary institutions, 376 were future priests enrolled in the seminaries. Compared to the rest of Africa, the Belgian Congo had the second highest percentage of its population attending primary school, but the lowest percentage enrolled in post-secondary education. Among adults aged twenty and over, 1.7% of men and 0.1% of women had received at least one year of post-primary education, while 0.5% and 0.04%, respectively, had completed secondary school. This almost total lack of a well-educated elite would have adverse, sadly predictable, effects on the future of this young country.1,2
The colony’s first university, Lovanium, a catholic institution on the outskirts of Léopoldville, closely associated with Université Catholique de Louvain in the motherland, welcomed its first students in 1954. By 1960, Lovanium took in only 420 students. A secular university in Elisabethville soon followed, where most students were … Belgian. In 1958, to provide care for a population of fourteen million, the Belgian Congo had 700 medical doctors and not even one was Congolese. Despite six years of post-secondary education, the highest level a Congolese could reach under the Belgian regime was medical assistant. The Congolese were considered too primitive to become doctors, unable to understand the rules of professional conduct and ethics and the infinite value of human life. Strangely enough, at the same time there were already 600 Congolese priests, who had been through six years of university-level philosophy and theology. When the country became independent, only thirty or so Congolese held university degrees earned at home or abroad.3–6
In 1955, Antwerp University Professor ‘Jef’ Van Bilsen proposed a thirty-year programme to prepare the country for independence after, in fact, educating an elite. Unrealistic, overly optimistic, naive, was the response of many in the Belgian establishment. Yet only four years later in February 1960, following a conference in Brussels, the colonial power announced that it would grant independence to the Congo at the end of June. What had happened? The Belgian government belatedly understood that its opposition to a profound wind of change blowing across the colonial world was retrograde and ill-fated. After India and other Asian countries, African colonies started becoming independent, with Ghana in 1957, followed in 1960 by the whole of French Africa, including Congo-Brazzaville across the river. Only the dictatorship of Portugal and the racist regimes of South Africa and Rhodesia did not understand the direction in which history was heading.
The prosperity of the early 1950s brought Belgian settlers to the Congo. They were mostly Flemish farmers and stockbreeders, whose blatant racism, coupled with the large pieces of land they were granted, exacerbated the ever-increasing nationalist fervour of the Congolese. Out of nowhere, dozens of political parties were created, competing for small fractions of the future electorate, outdoing each other week after week in their demands for ever-quicker accession to independence. In Léopoldville, the January 1959 riots showed that the natives would not tolerate colonial oppression much longer. A few months earlier, for the first time, a large number of Congolese had travelled to Belgium during the 1958 Brussels World’s Fair. To their amazement, they discovered that there were plenty of poor whites performing menial tasks in the public and private sectors. Oppression is a state of mind in which the oppressed accept their fate as normal and unavoidable and their inferiority as congenital rather than imposed by past events and present masters, and in 1959 the Congolese began to reject this colonial paradigm.
A civil disobedience movement emerged, mostly around Léopoldville. Taxes were not paid, administrative censuses were boycotted and workers in private and public enterprises went on strike. Other anti-colonial riots broke out in Stanleyville and Matadi. After their French neighbours’ disastrous colonial wars in Indochina and Algeria, there was no appetite in Belgium for a conflict in which young conscripts might die. Furthermore, the public thought their colonial kin were privileged (better salaries, free housing, cheap domestic staff) and did not want to pay the costs of large-scale interventions aimed at protecting this status quo. Opinion polls showed that more than 70% opposed any form of military occupation of the Congo.6,7
The Belgian government decided to replace colonialism with neo-colonialism: let us have a few Congolese nominal heads of government and ministers and keep them happy with limousines and posh houses while retaining control over what really matters, the economy – especially the lucrative mining industry in Katanga. Within a few months, a constitution was drafted and adopted by the parliament in Brussels, and legislative elections were held. The first draft of this constitution had proposed that King Baudouin remain the Congo’s head of state and Dutch would be the second official language, but the ungrateful Congolese refused. A power vacuum developed, and at some point Belgium had no fewer than six ministers managing various aspects of the decolonisation process.
Europeans, who made up less than 1% of the total population, took in around 50% of all revenues in the Congo; apparently, this was an improvement from ten years earlier. Due to a recession and increasing difficulty collecting taxes, the Belgian Congo’s budget was deep in the red by the late 1950s, while hundreds of millions of dollars in cash and gold had left the Congo, a process that continued after 1960, facilitated by the new country’s central bank being conveniently located in Brussels. The Congo was already broke on the day it was born. It would not be long before the nascent government was unable to pay its civil servants and soldiers regularly, a factor that contributed to the impending chaos.6–9

The Rise and Fall of Patrice Lumumba
The future Patrice Lumumba was born Elias Okit’Asombo in the Sankuru region in 1925. Educated in missionary institutions, already a rebel and expelled from four successive schools, he managed to complete his middle-school education. Aged eighteen, he moved to Stanleyville, where he adopted a new name from his mother’s side to mark a break with his turbulent past. Lumumba was mainly self-taught, a workaholic and prolific reader of everything he could lay his hands on. He worked as a post office clerk, a part-time journalist and later a salesman for a brewery in Stanleyville and Léo.10
Lumumba was first imprisoned for one year in 1955–6 on charges of misappropriating post office funds. It was during this jail term that he became critical of Belgian rule. After his release, he participated in the creation of the Mouvement National des Congolais (MNC), of which he became president. While most other emerging political parties were regional and ethnicity-based, the MNC aimed to be a national non-tribal organisation. Lumumba developed his oratorical skills promoting Polar beer in the many bars of Léopoldville, which enabled him to widen his network of sympathisers. Sent back to jail in October 1959, charged with inciting an anti-colonial riot in Stanleyville, his anti-colonialism grew more radical. He was released a few days after sentencing to attend the Brussels conference. The MNC rejected Belgium’s plans for neo-colonialism and supported a unitary vision for the future country.
Lumumba’s party won the most seats in the May 1960 legislative elections, the only free and fair elections held in this country during the entire twentieth century. After forming a fragile coalition with smaller parties, Lumumba became prime minister. The members of parliament then voted to elect Joseph Kasavubu as president of the country. The new Congo constitution mirrored that of Belgium, where the prime minister held most of the power. However, unlike Belgium at that time, the Congolese constitution created a federal state divided into six provinces, with substantial powers given to elected provincial governments. The leaders of various secessionist movements soon emerged from these provincial assemblies.
During the ceremony marking the Congo’s accession to sovereignty on 30 June, King Baudouin’s paternalistic speech started by saying that this day represented the ultimate outcome of the grand undertaking conceived by the genius of Leopold II, not a conqueror but a civiliser. President Kasavubu responded in a polite and appreciative manner. Lumumba, who was not even scheduled to speak, rose and went to the microphone, addressing his words to the ‘independence fighters, today victorious’. The tone was set. On his first day as head of government, Lumumba gave a fiercely nationalistic speech, denouncing the colonial oppression of the previous eighty years, the racism, exploitation, humiliations and torture: ‘We suffered the ironies, the insults, the blows that we had to endure morning, noon and night, because we were Negroes.’ Although the second part of his address spoke of reconciliation, human rights and shared prosperity, the Belgian government decided that this man was too dangerous and had to be eliminated as soon as possible. The king hastily returned to Belgium, furious with this crime of lèse-majesté. Already the day before, a fellow had stolen his sabre, a symbol of royal power, in the middle of a parade on the largest avenue of Léopoldville (named ‘boulevard Albert’, to honour his grandfather), perhaps a way of expressing that it was the Congolese who took their independence and not the Belgians who gave it to them. In both cases, Lumumba and the sabre thief, the Belgian press diagnosed a mental disturbance.
The day after the proclamation of independence, all territorial district officers, all senior civil servants, all army officers, all private sector managers and practically all secondary school teachers remained Belgian. Of the 87,000 Belgian nationals living in the Congo, 10,000 were civil servants of the new government, 17,000 worked in the private sector and 3,000 were missionaries (the rest were their dependants). The high (and naive) expectations of many Congolese with respect to independence were utterly dashed. This did not go down well with the army, especially after its commander, General Émile Janssens, famously stated that ‘after independence = before independence’. Five days later, a mutiny inside the Léopoldville and Thysville barracks spread to most of the country. Lumumba sacked Janssens, replaced him with Congolese officers headed by Joseph-Désiré Mobutu, and raised soldiers’ wages by giving everybody a promotion; but he could not regain control over the 25,000-strong army, which split along tribal lines. Rioting crowds killed Belgian nationals here and there, those who happened to be in the wrong place at the wrong time. In some areas, Belgian women were systematically raped. Belgian paratroopers were rushed in to evacuate foreigners. Those living in Léopoldville quickly crossed the river to the safety of Brazzaville. In the strategic port of Matadi, Belgian aeroplanes gunned the city, apparently unaware that almost all the expatriates had been safely evacuated, killing scores of innocent Congolese civilians. This mistake further fuelled the rebellion of additional units of the army, now also joined by civilians.
Rarely in history has a country disintegrated so rapidly. The Lumumba government collapsed as 80% of its expatriate civil servants departed within a few weeks (Belgium had guaranteed them equivalent positions in its own civil service), unlike their compatriots in the private sector who preferred to stay rather than be unemployed in their homeland. Provinces seceded from the central state, most notably mineral-rich Katanga on 11 July and southern Kasaï a month later, encouraged and supported by Belgium, its army and its large corporations. Katanga had been providing half of the central government’s income but received only 25% of its expenditures. Its secession had been planned for months: neo-colonialism might be more likely to succeed if it focused on the resource-rich regions. Lumumba and Kasavubu wrote to UN Secretary-General Dag Hammarskjold (‘Mister H’) asking for immediate help.11
The Security Council decided to intervene in the middle of July. UN troops arrived in Léo the following day, and 8,400 were in the country within ten days – a feat unmatched in the annals of the New York-based institution. Relations between Lumumba and the UN quickly deteriorated, the former being convinced that the UN supported Belgium and the secessionist government of Katanga rather than the legitimate government of the Congo. By this stage, the impetuous and uncompromising Lumumba had become paranoid. He travelled to New York, demanding that the UN troops be under the control of his government, which the secretary-general could not accept. President Eisenhower refused to meet with him, and State Department officials thought Lumumba was mentally unstable.
Although certainly not a communist and only one month after having made a similar request to the US government, the desperate Lumumba asked the Soviet Union for help. The Soviets sent planes, along with their pilots and technical advisers. Most of these were part of the UN effort, but some were assigned directly to the Lumumba government. In the midst of the Cold War, this was the worst of all Lumumba’s blunders. The CIA started actively helping the Belgians in their various plots to get rid of the prime minister. The chief artisan of his own failure, Lumumba never understood that he did not have the political, military and economic power needed to sustain his own policies.
In September 1960, Kasavubu dismissed Lumumba, and in turn Lumumba dismissed Kasavubu. The constitution did not allow for either of these moves. After a few days of confusion, Lumumba was definitively overthrown in a bloodless military coup led by the very person he had just appointed head of the army, Colonel Mobutu. Lumumba’s appeal to Moscow had provided the perfect justification, if one was needed. Mobutu quickly expelled all Soviet advisers, much to the relief of his US backers. Placed under house arrest, Lumumba tried to escape to Stanleyville, where his support remained strong, but he was captured after a few days on the run, imprisoned and then transferred to his arch-enemies in Katanga. One might wonder how the central government in Léo could transfer a prisoner to the Katanga secessionists, against whom they were fighting a low-grade civil war. The explanation is simple: Belgium controlled both ends of the equation and thought it would be easier to eliminate this dangerous man in Katanga, where he had no political or tribal support. There, in January 1961, five hours after his arrival, he was executed by a firing squad supervised by Belgian policemen. Days later, his body was cut up and dissolved in acid. A state crime had been committed, ordered by the Belgian minister of African affairs, who had cleared this decision with his prime minister. It remains unclear whether the king, a devout catholic, also approved of this murder. To its credit, Belgium formally apologised forty years later for its role in the assassination of Lumumba.12
The elimination of Lumumba did not prevent the situation from degenerating into a complex civil war, in which UN troops actively participated in combat in Katanga. The UN secretary-general’s plane crashed in northern Rhodesia on its way to a meeting with Katanga’s leader, and it is still not clear whether this was the result of foul play or just an accident (the UN is still investigating). Eventually, the Katangese secession was defeated, but other regions tried to fight the central government, especially the Province Orientale, where a Lumumbist government was set up, and a large region east of Léopoldville where a left-wing guerrilla attempted to overthrow the regime.
Hundreds of thousands of refugees took shelter in Léopoldville, the economy nosedived and unemployment became the rule rather than the exception. We saw in Chapter 7 how this chaos and the ensuing poverty radically changed the face of prostitution in the capital, allowing for the successful sexual amplification of HIV-1, one or two decades after the virus had been given a boost in the same city through parenteral mechanisms. At some point, the number of infected individuals had reached a critical stage, following which the dissemination of HIV-1 into the rest of the Congo, and beyond, was inevitable.

Nation Building, with Help from the Caribbean
Mobutu quickly handed power back to the select few civilians with a post-secondary education, but in November 1965 he staged another coup, this time establishing a corrupt dictatorship that would last for thirty-two years and was later described by political scientists as a ‘kleptocracy’ (a word coined to mean government by thieves). Mobutu’s main achievement was to fight the various secessions and rebellions successfully and to end the balkanisation process, eventually reunifying the country and bringing some peace at last. The Congolese government financed its deficits by printing money, which led to a devaluation of the currency and high inflation (often 100% per year). Pay raises were slow to follow. During the first twenty years of nationhood, prices increased 324-fold while salaries rose only 19-fold. In other words, the purchasing power of the average Zairean in 1980 was only 6% of what it had been in 1960. There cannot be a better measure of the pauperisation of these people.13
During the chaotic post-independence period, most Belgian district administrators, agronomists, doctors and teachers fled the country, fearing for their lives. Promotions were quick in the Congo’s administration, and those who had served as low-level officials during Belgian rule, not because of incompetence but because the racial segregation of the colonial system meant that they could not be trained for higher functions, immediately climbed the ladder, far beyond their level of competence. It was more difficult to replace the doctors and teachers. Few Congolese could teach in secondary schools (only 1 man out of 200 had completed his own secondary school education), and not a single one at the university level. Neither was there a single Congolese medical doctor in 1960. The country asked for and received substantial foreign assistance in these vital sectors.9,14
The UN provided the first cohorts of technical assistants in 1960. One year after independence, there were only 240 physicians for the whole country, including 70 sent by the World Health Organization (WHO). By 1963, the UN had 1,400 civilian technical assistants in the country: 800 teachers and 600 experts in various other fields such as health, communications, agronomy, customs, post office, public works, the judicial system and more. Some countries also sent technical assistants through bilateral programmes; the Danish surgeon who died of AIDS in 1977 was one of them. In 1964, nearly 2,000 Belgian technical assistants (mostly teachers) were working in the country, but these numbers quickly decreased following disputes between the Congolese and Belgian governments. Post-secondary education was provided through scholarships for Congolese to study overseas and through the creation of specialised national institutions. The WHO funded an accelerated two-year training programme to turn medical assistants into bona fide medical doctors.14–16
Many of the UN technicians came from the Haitian intellectual elite, who were struggling under the grotesque dictatorship of François Duvalier. Haitians presented many advantages: they were black, catholic, well educated, spoke French and were keen to leave Haiti for much better salaries than those they received at home. Several hundred Haitians departed for the Congo in the early 1960s as teachers hired by UNESCO, the UN agency for education, and as medical doctors under the umbrella of the WHO. As early as 1960, half of the UNESCO teachers dispatched to the Congo were Haitians. In 1963–4, Haitians were the second largest contingent (after Belgians) among the UNESCO teachers, with 136 of them working throughout the national school system. They were also the second largest group (after the French) in the other fields covered by the UN intervention, with sixty more experts. For some time, Haitian officials led the contingents from UNESCO and the WHO, and even the UN soldiers sent to the Congo.14,17,18
By some estimates, 1,000 Haitians worked in the Congo in 1963. Progressively, and until the mid-1970s, a larger number of Haitians came as employees of the Congolese government, which at the time had the resources (from mining royalties) to hire foreign teachers who would at last provide young Congolese with the secondary and higher education their parents were denied. There was a substantial investment in enhancing educational opportunities, which required competent teachers willing to work in a rather difficult environment. Throughout the 1960s, Haitian teachers could be found not only in the major urban centres, but also in smaller cities that boasted a secondary school. Camille Kuyu, a Congolese jurist, wrote a book on the topic; he estimated that approximately 4,500 Haitians worked in the Congo during that period. According to a census carried out in Kinshasa in 1967, there were about 500 Haitians living in the city, so the total number quoted by Kuyu is not far-fetched. This estimate was cross-checked by a scholar, who estimated that 7,500 Haitians worked in Africa at that time, the majority in the Congo (Benin and Cameroon were the other destinations).19–22
Some were single, some were married and brought their families along, while others, posted in rather unstable regions, preferred to leave their wives and children at home. The Congo’s efforts eventually paid off, and its most important (some would say, only) accomplishment in the two decades following independence was the dramatic advancement in the education level of the population. In the late 1960s, 20% of the national budget was spent on education. The pedagogical institute of Léopoldville, established in 1961 and initially staffed by UN personnel, produced large cohorts of Congolese teachers by the mid-1970s.
Naturally, a number of Haitians entertained liaisons with Congolese women. In his book about the women of Kisangani, Benoit Verhaegen tells the heart-breaking story of a very poor fourteen-year-old girl who, out of necessity, had an affair with a Haitian teacher in 1965. After fathering a child, the teacher claimed that he was going home to show the baby to his mother. They never came back, just as Europeans had done for a long time. The young woman told the author that her dream was to move to Kinshasa and become a sex worker.23
These Haitian technical assistants are the most plausible intermediaries for the next step in the pandemic, the export of HIV-1 from Africa to the Americas. This process required just one of the 4,500 technical assistants to have acquired HIV-1, sexually or otherwise, and for this person to go back to Haiti, temporarily or permanently, to start a chain of transmission on the Caribbean island.
Haitians were not the only foreigners present in substantial numbers in post-independence Congo; there were also thousands of Belgians. Although many went home during the troubles, some stayed or came back, especially those who owned a business or had lucrative jobs in the private sector. Prior to independence, Belgians made up about 80% of the Europeans living in Léo, followed by Portuguese (7%) and French (4%). A number of Belgians acquired HIV in the Congo in the 1960s (and probably even earlier) from free women whose sexual services they purchased, but in these cases forward transmission seems to have been limited to their spouses. Epidemiological dead ends.24,25
Just before and after independence, a few hundred Americans were living in the Léopoldville area. Most were protestant missionaries, usually married, and thus unlikely to be sexually exposed to HIV. Fifteen years earlier, during WWII, American troops had been stationed in the Congo, including Léopoldville, to shore up the colony’s defences. The US troops who disembarked at the port of Matadi included a unit of African American soldiers; the Belgian authorities were outraged and hastened to get them back on the boat. Apparently, the planners at the Pentagon did not know about a rumour that had been circulating for a long time in the Congo: one day, American blacks would come to free their African brothers from the Belgian yoke. The GIs were known to have assiduously frequented the bars in the capital, but this occurred too early to fit in well with the rest of the story.26,27
Some of the UN troops who fought against the secessionists in Katanga and other parts of the Congo between 1960 and 1964, 250 of whom were killed in action, could also have been infected, as HIV-1 was already present outside Léopoldville. At its peak in 1961, the Organisation des Nations-Unies au Congo (ONUC) mission was 20,000 strong. Over the course of the four-year operation, a large part of the Nigerian, Ghanaian, Ethiopian and Malaysian armies cycled through the Congo; 6,200 Irish, 5,600 Indian, 3,250 Moroccan and 3,175 Tunisian soldiers also served, as did smaller numbers of troops from Guinea, Mali, Sudan, Liberia, Sierra Leone, Pakistan, Indonesia, Canada, Norway, Sweden, Denmark, Egypt and more. The ONUC troops in Katanga have been accused of a number of rapes. Throughout the mission, about 200 Canadian communications officers, mostly francophones from Quebec, were stationed in Léo and they too frequented the city’s bars and brothels. No early case of AIDS has been documented retrospectively in the countries that provided the troops, but admittedly some might have remained unrecognised or unreported, resulting in epidemiological dead ends. That being said, the rest of the story that will unfold in the next section strongly suggests that Haiti was indeed the stepping stone for the export of HIV-1 to the Americas.28,29

The Fourth ‘H’
When the first reports describing AIDS appeared in the USA in 1981–2, Haitians were quickly identified as a risk group – the fourth ‘H’ after heroin users, homosexuals and haemophiliacs. Case series of AIDS among Haitians living in Miami, New York, Montreal and Haiti were published. Unlike some of the other risk groups, Haitians were easily identifiable: black people who spoke English with a peculiar accent (or no English at all). Furthermore, many of them were illegal migrants or asylum seekers or, if living legally in the USA, not yet American citizens. There had already been some anti-Haitian sentiment building up in Florida, triggered by the recent arrival of thousands of boat people fleeing their dynastic dictatorship. American society displayed a much more tolerant attitude to the refugees from Cuba, also arriving in large numbers: in addition to being mostly white, they had the great virtue of fleeing a communist dictatorship and enemy of the USA.30–35
During the first few years of the epidemic, when the modes of transmission of the new disease were not understood, mass hysteria became the rule rather than the exception. Before the discovery of HIV as the causal agent of AIDS, many different hypotheses were proposed, including the emergence of a Haitian virus perhaps related to bizarre voodoo practices. Haitians living in the USA became victims of atrocious discrimination, stigmatisation and prejudice. Some were sacked from their jobs, others were kicked out of their flats, people were even afraid to talk to them; in some clinics they would be asked to queue separately from other patients, Haitian children were taunted at school or even beaten up, Haitian businesses went bankrupt as clients were scared off, etc. In Haiti itself, the tourism industry vanished overnight, and thousands lost their sources of income. From a high of 144,000 in 1979, the number of visitors decreased to as few as 10,000 in 1982–3. According to medical anthropologist Paul Farmer, it generated an epidemic of discrimination and ‘an entire nation of impoverished people had been relegated to the status of a health hazard’.36
Over and above these fears was something more pernicious. In the first two years of the epidemic, the USA accounted for 99% of the cases reported around the globe. Therefore, many believed that this modern-day plague, this divine retribution visited upon sinners, originated in the USA and was something to be ashamed of. However, with the proliferation of cases among Haitians, there was another convenient group that could be blamed: Americans were no longer responsible for the scourge but were innocent collateral victims of something that had been unleashed a few hundred kilometres from their shores, among a primitive people with very strange customs.
The Haitian community in the USA reacted strongly and successfully lobbied the CDC, which removed Haitians from the list of high-risk groups in 1985, something that was politically sound but epidemiologically debatable. Epidemiologists define a risk group as a subpopulation among whom a disease is more common than in the whole population and at whom specific preventive measures can be targeted. Among the first 1,000 cases of AIDS reported to the CDC, fifty-four (5.4%) occurred among Haitians, only three of whom admitted being homosexual; at that time about 0.15% of the US population was born in Haiti. In retrospect, although heterosexual transmission of HIV-1 had already occurred on a similar scale in several African countries, Haitians living in the USA were the first population among whom this was documented, and they suffered because other modes of transmission, such as casual contacts, were initially suspected. Prior to that, there had been a collective denial by politicians and some doctors that HIV could be transmitted by heterosexual intercourse; this was a very disturbing thought, because it would mean that everyone was at risk. In fact, the fourth ‘H’ should have signified ‘heterosexual’. In Haiti, the Creole word ‘katrach’ was coined to denote some forms of racism.37
As part of their reaction to and defence against discrimination, and to give Americans a taste of their own medicine, Haitians developed an argument that HIV had actually been exported from the USA to Haiti through the sexual tourism of American gay men who bought sex from male prostitutes. This hypothesis was put forward before epidemiological studies were conducted in Haiti, but it was plausible. Indeed, thousands of American gay men travelled to Haiti in the 1970s and early 1980s. Homosexual tours were organised out of San Francisco and New York, and some specific hotels (Habitation Leclerc, for example, a walled enclave for those with deep pockets, Villa Armand or Pension Tropicale for the rest) catered to this clientele, which had a lot of money to spend. Pension Tropicale also took care of American and European women looking for well-endowed men, as well as of paedophile tourists, jaded after too many trips to the Philippines. Habitation Leclerc specialised in upmarket sex tourism. Near the poor red-light district called Carrefour, beside an alley nicknamed Gonorrhoea Street by the locals, beautiful girls and gigolos were offered to clients, in a hedonistic approach patently targeting ‘decadence’. For gays, the services provided were adapted accordingly.38–41
In Haiti, as in the Congo, female prostitution first developed around the migration of poor peasants to the cities. Wealthy clients could do anything they liked. Then, as related by economist Leslie Péan, in Baby Doc’s time came sex tourism, which would put Haiti ‘in good stead in the travel guides for the sex trade … All fantasies are fulfilled, far from watchful eyes in the clients’ country of origin, which gives them a clear conscience as they tell themselves that Haitians, both male and female, like it.’ Finally came homosexual tourism, which made Haiti ‘a dream corner of the globe for homosexuals from around the world looking for new, utterly unspoiled, partners for a pittance’. This had been going on for quite a while; already in the late 1940s, Suzanne Comhaire-Sylvain had described the existence of homosexuality in Kenscoff, near the capital, between some cafe workers and foreign visitors, a harbinger of what was to come on a wider scale.42,43
The French Canadian airline steward who was linked to many of the early cases of AIDS in the USA, and dubbed ‘patient zero’ by some, was one of these visitors. An international gay convention was held in Port-au-Prince in 1979, attended mainly by Americans. Herbert Gold, a San Francisco writer, described the gay scene in Port-au-Prince in the late 1970s: the parties were fabulous and apparently some attractive boys were trained for export to the USA. Anne-Christine d’Adesky, a Haitian journalist familiar with this world, described virtually the same thing for the smaller gay elite at the top of the socio-economic ladder: dream evenings involving gays, transvestites and bisexuals, prostitutes and voyeurs, a few voodoo priests and even some Tontons Macoutes, with alcohol flowing freely. However, this tolerance was quickly replaced by virulent homophobia when AIDS appeared on the horizon. The disease itself would soon be called dyare masisi – ‘faggots’ diarrhoea’.44,45
As late as 1982, the Spartacus international travel guide for gay men provided tips such as ‘your partners will expect to be paid for their services but charges are nominal’. The going rate seemed to have been $10–15. Haitian men were described as ‘handsome, very well endowed, highly sexed, uninhibited and affectionate’. In retrospect, however, most people would agree that the statement that ‘much of the population is bisexual’ may have been somewhat exaggerated. In the same vein, Spartacus added: ‘there are no psychiatrists in Haiti, as though smiling and making love were this country’s main occupation’.40
It also noted that the local authorities became less tolerant after 1980, when several youths were hospitalised following sodomy injuries caused by sadistic Caucasian tourists. At the other end of the island, the Dominican Republic, formerly a ‘paradise for gay tourists, particularly paedophiles’, had turned into a nightmare because of these tourists’ reprehensible behaviour. According to the 1985 edition of the Spartacus Guide for Gay Men, ‘the country became anti-gay a few years ago, having suffered the outrageous antics of some stupid and selfish gay visitors’. Throughout this travel guide, there was a casual attitude towards sex being purchased in Third World countries and a refusal to call it by its proper name: prostitution. The same trivialisation of paedophilia was chilling.
In its 1985 edition, a few years into the AIDS epidemic, the Spartacus guide reported that the reaction of the Duvalier government had been to expel foreigners who owned gay bars and hotels, that visitors were now screened at the airport and those who looked gay or whose names were on a list of unwanted aliens were sent back on the same plane. Two years earlier, the Port-au-Prince authorities had announced that all Haitian gay men would be jailed for six months followed by another six months of rehabilitation. Some were arrested, but they either paid bribes or threatened to name names and most were quickly released. According to d’Adesky, ‘nightclubs and private guest houses like Chez Denis, with their discreet “shagging rooms”, were closed and some specialised hotels were set on fire’.41,45
Homosexual prostitution was part of a bigger picture in which, as an unavoidable consequence of an island of deep poverty being located so close to the USA, other types of visitors came to Haiti for vacations that included sexual adventures. After the fall of Batista, Cuba was no longer available for such holidays of sun, sand and ‘duty-free sex’, and another nearby destination was found. Middle-aged American or Canadian women could enjoy a week or two with a Haitian gigolo, and white heterosexual men also had a good time, sometimes with girls in their early teens. Of course, there was a substantial amount of commercial sex for the domestic market as well.42
It was assumed for some time that all cases of AIDS among Haitians must have been acquired homosexually, and the fact that many Haitian AIDS patients denied having had sex with another man reflected cultural barriers against acknowledging homosexuality. It is interesting to note that, as a reaction against stigmatisation, the response was to lay the blame on a risk group that had itself been highly stigmatised in the USA, long before AIDS.46–48
What is the evidence in support of Haiti having been infected from the USA or vice versa? In retrospect, the first probable cases of AIDS in Haiti were recognised in 1978–9. This retrospective chronology is based mainly on diagnoses of Kaposi’s sarcoma (KS), a cancer that had rarely been diagnosed in Haiti prior to 1979. This is the form of skin cancer developed by the character played by Tom Hanks in Philadelphia. AIDS-associated Kaposi’s sarcoma involves internal organs, but patients also display multiple skin lesions that can be easily biopsied, provided the patient has access to a hospital equipped to do histopathological examinations. AIDS-associated KS has to be distinguished from ‘endemic Kaposi’s sarcoma’. While the former is associated with profound immunosuppression and high mortality, the latter is an indolent cancer, compatible with prolonged survival, long recognised as endemic in parts of Africa, including the Belgian Congo. Among eighteen cases of KS diagnosed in Haiti or among Haitians in the USA in 1979–81, most died within six months of diagnosis: clearly, this was not the ‘endemic’ form of the disease. There was a male preponderance.47–52
Similarly, cases of probable AIDS with KS among gay men were identified retrospectively in the USA in 1978–9. This temporal coincidence suggests that whichever country got HIV first, the other got it not long after. The median incubation period between acquiring HIV and developing AIDS is about ten years, but can be shorter in some patients. These observations suggest that HIV was introduced into both Haiti and the USA at the end of the 1960s or in the early 1970s.53–55
However, this does not mean that HIV arrived in both countries at exactly the same time, for several reasons. Kaposi’s sarcoma is not the best marker for retrospectively recognising the emergence of AIDS in a population. It is a cancer caused by another sexually transmitted virus, human herpesvirus 8. During the early years of the American epidemic, KS as an AIDS-defining illness was much more common in homosexuals than in other risk groups, because human herpesvirus 8 is transmitted better during homosexual than heterosexual intercourse. Kaposi’s sarcoma was seen in 21% of homosexuals with AIDS, but in only 6% of male heterosexuals and 1% of haemophiliac men who developed AIDS. Once infected, for some reason males in general are intrinsically more susceptible to the cancer-causing effect of the virus than females (sixty years ago, in central and East Africa, endemic KS was up to thirty-three times more common in men). By analogy, changes in the incidence of KS in Haiti probably reflected the introduction of HIV into its homosexual/bisexual community rather than among individuals who acquired HIV through other modes.52,56
Access to a diagnosis of KS was infinitely better in the USA than in Haiti. In the USA, it would have been very unlikely for somebody with KS not to have a skin biopsy with histopathological interpretation and registration of the case in a cancer registry. In Haiti, it is plausible that some of the early cases of KS were missed. It is interesting to note that a case of AIDS (without KS) was diagnosed in Montreal in 1978, in a Haitian who went to Canada for medical treatment. Since only a tiny proportion of Haitian patients would have had the contacts and resources to travel abroad to seek medical treatment, there must have been earlier cases of AIDS who died quietly in Haiti without a diagnosis. The most frequent HIV-associated opportunistic infection in Haiti would have been tuberculosis, a disease that was already so common in the impoverished island, long before HIV emerged, that any change in its incidence or clinical pattern would have taken years to be noticed.57
As in Africa, scientists tried to locate archival samples of serum. Out of 191 Haitian adults from a rural area tested for dengue fever in 1977–9, none was HIV-positive. Molecular biologists came to the rescue of historians and provided estimates of the respective chronology of the two apparently concomitant epidemics in Haiti and the USA. A first study estimated that the founder of the B subtype in the USA originated in 1967 (confidence interval: 1960–71). In the phylogenetic tree, the seven B subtype sequences from Haiti ‘branched off’ earlier than the other B subtype sequences, which suggested that HIV in Haiti antedated its introduction into the USA.58,59
More precise measures were generated when researchers recovered HIV-1 sequences from archival specimens collected at a Miami hospital in 1982–3 from Haitian AIDS patients who had recently emigrated to the USA and had presumably been infected while in Haiti. These sequences were compared to isolates from the USA and other countries, all of which were HIV-1 group M subtype B. If HIV-1 had arrived in Haiti first, non-Haitian strains would be expected to be phylogenetically nested within an older and more extensive range of Haitian genetic variations, with Haitian lineages branching off closest to the ancestor. This is exactly what the analysis showed. The probability that subtype B emerged in the USA prior to Haiti was less than 1 in 1,000.60
Analyses supported the hypothesis of a single epidemiologically successful introduction of subtype B from central Africa to Haiti, from where it was re-exported to the USA. The time of the most recent common ancestor in Haiti was estimated to be 1966 (confidence interval: 1962–70), while the most recent common ancestor for the US epidemic was estimated at 1969 (confidence interval: 1966–72). In other words, HIV arrived in Haiti around 1966, and from there it moved to the USA around 1969, give or take a few years. This was consistent with another study, which dated the founder of the US type B epidemic at 1968.60,61
Haitian researchers contested these findings, and it is understandable that the wounds of the anti-Haitian stigmatisation twenty-five years earlier left permanent scars, especially since they followed centuries of domination and exploitation of Haitians by white Westerners. However, their arguments were refuted by the authors’ reply, published in the same journal.62,63
Another study, this time using the sequencing of the complete genome of several HIV isolates going back to 1978–9, reached similar conclusions. The virus arrived in the West Indies in 1967 and in New York in 1971. In the Caribbean, even if Haiti played a role in introducing the virus to Guadeloupe, Martinique and the Bahamas through its large migrant population, most of the islands were infected from the USA.64
There is now little doubt that HIV-1 was exported from central Africa to Haiti around 1966–7, from where it was re-exported to the USA a few years later. Among the 4,500 Haitians who worked in the Congo, one of them acquired HIV-1, probably through heterosexual intercourse, and later initiated a chain of transmission upon returning to the Caribbean island, during vacations or at the end of his contract. Among these 4,500 adults, there must have been a small minority who were sexually promiscuous and bought sex once in a while. The same behaviours that facilitated the acquisition of HIV-1 in the heart of Africa must have contributed to its early spread in Haiti, with the returning technical assistant infecting one or more Haitian women, perhaps a sex worker.
Molecular biology and phylogenetics aside, we can be relatively certain of the number of Haitians who introduced HIV-1 into the Americas: a single individual. That is because subtype B, the exclusive subtype present among Haitians and Americans in the early stage of the epidemic, is very uncommon in central Africa, where it accounts for less than 0.5% of all HIV-1 strains that circulate. Thus, it is highly unlikely that more than one Haitian working in the Congo got infected with the same subtype in the 1960s and brought it back home. This is an extraordinary example of what evolutionary biologists call a founder event.
But why was the introduction of HIV-1 into Haiti so epidemiologically successful rather than just another dead-end infection, as with the Norwegian sailor and the Belgian expatriates infected in the Congo in the 1960s? How was it possible for a virus imported in 1966–7, by only one individual, to infect 8% of mothers attending an under-five clinic in the Cité Soleil slum of Port-au-Prince a mere decade and a half later, bearing in mind that such an expansion required more than sixty years in Léopoldville/Kinshasa? There must have been a very effective amplification mechanism early on, but was it sexual or parenteral? This is the topic of the next chapter.65


Chapter 13 The Blood Trade
In this chapter, we will examine the possibility that, during the early stage of the Haitian epidemic, a commercial enterprise in Port-au-Prince exponentially and parenterally amplified the number of HIV-1-infected individuals and allowed the virus to thrive. More generally, we will review the role of the blood trade in the globalisation of HIV-1. But first, we need to understand how viruses can be transmitted, not only from donor to recipient, but also from one donor to another during the handling required to prepare certain blood products. The word ‘donor’ is somewhat misleading here because we are talking mostly about people who were paid for their ‘donations’.
Blood is made of cells (red blood cells, white blood cells and platelets) and plasma, its liquid component. Plasma contains water and proteins: antibodies, clotting factors and albumin. When a donation is made, the various components are separated to maximise their use. Patients with anaemia or acute blood loss need only the red blood cells, those with a low platelet count will be given the platelets, and so on. Plasma is highly valuable as it contains many proteins. Therapeutic use of plasma started during WWII to quickly increase blood pressure in patients with serious bleeding. Subsequently, other uses of plasma components were developed, which required the selective processing of specific proteins: albumin (to expand intravascular volume or for patients with low albumin levels), coagulation factors (for haemophilia and other coagulation disorders) and immunoglobulins (for patients with immune deficiencies or to protect travellers against hepatitis A).
Plasma was also used for the production of the early generation of hepatitis B vaccines, made by chemically inactivating the virus present in blood and purifying its surface antigen. Sources of hepatitis B-positive donors included gay men and prisoners in developed countries, and the general population of Third World nations, where up to 10% of adults chronically carry this virus in their blood. At least thirty million doses of such crude vaccines were administered before they were replaced by genetically engineered vaccines, which eliminated all risk of infection.
As the amount of the specific proteins of interest is small in each individual donor’s plasma, commercial plasma derivatives must be prepared by pooling plasma from several donors. In particular, the fabrication of coagulation factor concentrates required the pooling of plasma from thousands of donors, such that an infectious agent present in a single donor could make the entire pool infectious and be transmitted to many recipients. Prior to their discovery, transmission of HIV-1 and HCV from coagulation factor concentrates infected thousands of haemophiliacs worldwide, resulting in the tragic death of a large portion of this population. Since then, the infectious risk from coagulation factors has been drastically reduced through the development of sensitive screening assays for donors and better methods for eliminating viruses.
The risk of transmitting HIV was much lower, indeed probably near zero, when the plasma was processed to prepare albumin, because ethanol was used in the fractionation, after which the product was pasteurised by heating. And fortunately, no transmission through immunoglobulins has ever been reported, even if many batches contained antibodies against HIV: again, the preparation process inactivated HIV. The early hepatitis B vaccines were not incriminated in the transmission of HIV either; presumably, the methods used to inactivate HBV were effective against HIV as well.1,2
In the late 1960s and 1970s, before HIV and HCV were known, the demand for plasma-derived products had escalated rapidly. There was not enough excess plasma from volunteer whole-blood donors, so paid donors had to be recruited. In order to get more plasma from these paid donors, a technology called ‘plasmapheresis’ was developed: whole blood was taken from the donor, the plasma quickly separated from the blood cells and the cells re-infused in the donor along with replacement fluids. Thus the donor did not become anaemic and could sell plasma repeatedly, not just twice a year as with donors of whole blood. However, before and even after the infectious risks were understood, viruses could be transmitted not only to the ultimate recipients of the blood products but also between donors participating in plasmapheresis. This required only one breakdown in some component of the process, for instance the re-use of pieces of plastic tubing that had been designed for single use. If a donor with unrecognised HIV infection entered the process and if some precaution was disregarded, this person could infect subsequent plasma donors whose blood was processed by the same machine on the same or following days. In settings in which paid donors repeatedly sold their plasma week after week, this would increase the number and proportion of HIV-infected individuals among those selling plasma, further enhancing the risk for the other donors. This vicious circle would result in exponential propagation of HIV between donors, arguably the most effective method for HIV transmission.
The infectious risks for donors in plasmapheresis centres had been known for some time before the HIV epidemic. In 1973, donors at a South Carolina commercial plasmapheresis centre contracted the hepatitis A virus, a microbe that remains present in the bloodstream for only a short period of time. This was caused by the pooling of plasma from multiple donors during its extraction from the cells, allowing the reflux of pooled plasma into the bags of red blood cells re-infused in the donors. In 1977–8, four outbreaks involved plasma donors who developed ‘non-A non-B hepatitis’ (later renamed hepatitis C after its causal agent was discovered) in plasmapheresis centres in Austria, Germany and Poland, apparently from contamination with plasma of the plastic bags used for re-infusing red blood cells. In the USA, paid donors were often recruited in prisons, a substantial percentage of whose populations were previous or current drug addicts at a high risk of being infected with HBV or HCV: a chain of transmission could easily be initiated.3,4
In July 1981, only a few weeks after what would become known as AIDS was first described, the Los Angeles-based gay magazine Advocate was full of ads for plasma ‘donors’ from the gay community to contribute to the production of the hepatitis B vaccine or immunoglobulins containing a high antibody titre against this virus. Companies offered $50 per plasmapheresis, a procedure that could be repeated each week. Plasmapheresis centres were located not only in San Francisco, Los Angeles and New York, but across the USA. The company Alpha Plasma Centers operated twenty-six centres and its television commercials claimed that donating plasma involved no risk. However, on the very same pages, targeting the same population, were numerous ads for specialised clinics treating sexually transmitted infections. No one seemed to have noticed that it was incongruous to recruit plasma donors from a population at high risk of infection with multiple pathogens.5
The first well-documented epidemic of HIV-1 among paid plasma donors occurred in a poor suburb of Mexico City where, in 1986, 281 donors were found to be HIV-infected, especially those who sold plasma ten or more times each month. Re-utilisation of blood-collecting tubing was blamed. At the time, there were thirteen plasmapheresis centres in the country, mainly in Mexico City and in states near the Texas border. Most donors were young men living in peri-urban shantytowns. They could sell their blood as often as every two or three days. By the time the sale of plasma was prohibited nationwide in 1987, 7% of 9,100 paid donors were HIV-infected. In one of the plasmapheresis centres, HIV prevalence increased from 6% in June 1986 to 54% six months later. Other outbreaks of HIV transmission among paid plasma donors were reported in Valencia, Spain and Pune, India. In the latter city, among commercial plasma donors, HIV prevalence was 0% in November 1987 and 78% seven months later, illustrating the exponential transmission of HIV through unhygienic plasma collection practices.6–8
These outbreaks, although tragic in their own right, were dwarfed by what happened in China in the early 1990s, several years after the risk of HIV transmission via plasmapheresis was understood, and a decade after the transmission of hepatitis C had been documented in the same Chinese centres. In rural areas, poor farmers were recruited by ‘plasma pimps’ and induced to sell plasma to increase their meagre income. They received $6 per donation, which could be repeated twice a month in theory, more often if donors went to more than one collection centre. There were several hundred plasma collection stations set up by blood product companies. In the most heavily affected provinces of Henan, Anhui, Shanxi, Hubei, Hebei, Shandong and Jilin, approximately 250,000 paid donors (a quarter of a million!) acquired HIV.9,10
In several plasma collection centres, blood from multiple ABO-matched donors (who were not screened for HIV) was combined for ‘more efficient’ (meaning cheaper) large-volume plasma separation, and then the pooled cell fraction was returned to the donors, along with any infectious agent that had been present in the blood of any of the donors in a given session. The re-use of needles and tubing also facilitated transmission. In some regions, between 9% and 17% of plasma donors became HIV-infected, while up to 28% were infected with HCV. It is remarkable that such a high HIV prevalence was reached, despite most donors reporting fewer than ten donations per year. Among the few who sold plasma more than twenty times per year, half became HIV-infected.
What do all these stories have in common? Poor people looking for a quick source of income and willing to sell their blood repeatedly. Profit-driven blood collection centres where a small number of entrepreneurs try to make as much money as possible by cutting costs, re-using needles, syringes and tubing, while being unaware of or not caring about the risk of transmitting blood-borne viruses. A lucrative market for these blood products, either locally or internationally. Finally, a ‘patient zero’ who introduces the pathogen.
The Vampire of the Caribbean
Now back to the Caribbean, where the potential for a quick profit in the blood trade had also been exploited. In Port-au-Prince, a large plasmapheresis centre operated from May 1971 to November 1972 under the name Hemo-Caribbean. This was a joint venture between Joseph Gorinstein, a Miami businessman and stockbroker, a few other American investors and a well-known Haitian politician, Luckner Cambronne.
Luckner Cambronne was born in 1929, the son of a poor protestant preacher. Starting out as a bank teller, he eventually found a job in the entourage of François Duvalier (Papa Doc), the country doctor elected president in 1957. Initially just a messenger, he then became a bagman. Duvalier liked him and Cambronne quickly rose to become the regime’s chief extortionist. He held various ministries (public works, customs, etc.), all of which provided ample opportunity for corruption. His specialty was intimidating businessmen into making large ‘donations’, and those who refused had a much shorter life expectancy. Ostensibly, these funds were to be used to rebuild a slum or pave a road, but most of it ended up in Duvalier’s and Cambronne’s bank accounts. This was also the main destination for the funds (deducted from the pay of civil servants) allocated to building a new city, Duvalierville. Only a few bungalows were erected, far from the promised Caribbean Brasilia.11
Cambronne was the second most feared man in Haiti, after his boss, for good reason: he was the leader of the infamous Tontons Macoutes, Duvalier’s militia, who assassinated thousands of opponents. He became famous for saying that a good Duvalierist is prepared to kill his own children for Duvalier, and also expects his children to kill their parents for him. Cambronne developed many business interests: part-ownership of Air Haiti (which had a monopoly on transportation to Miami), taxi companies, the Ibo Tours travel agency specialising in quick all-inclusive $1,200 divorces for Americans (conveniently, a new divorce law facilitated this enterprise – it was no longer necessary for both parties to be present), fish, fruit and coffee exports, a supermarket, cannabis plantations, and so on. Cambronne also made money by exporting corpses to American medical schools. His plasma commerce would earn him the nickname ‘Vampire of the Caribbean’. He became a habitué of the upmarket brothels in Port-au-Prince, a high-stakes poker player in the flashy casinos and a lover of expensive sharkskin suits – hence his other nickname, ‘The Shark’.
In January 1972, the New York Times reported that Hemo-Caribbean was exporting up to 6,000 litres of plasma to the USA each month. Hemo-Caribbean could accommodate 350 donors per day at its two-storey centre on Rue des Remparts, and was building a second facility to increase capacity to 850 donors per day. Run by an Austrian biochemist, Werner Thill, Hemo-Caribbean initially had a staff of 110 employees and was open six days a week from 6:30 a.m. to 10:00 p.m. With 100 or so stretchers in the two centres, efficiency was the watchword and donors spent about two hours there. After the expansion, its payroll doubled to 200 employees, including nine medical doctors. Paid donors were among the poorest of a very impoverished nation, described by the New York Times as ‘many in rags, without shoes’. Most were illiterate. They would show up once a week and receive $3–5 per donation, a process described by some as ‘plasma farming’. A local doctor commented: ‘The plasma cows are rather tired, but they don’t have a job anyway.’ When sold in the USA, the same quantity of plasma fetched around $35. An author estimated that ultimately around 6,000 Haitians sold their plasma to Hemo-Caribbean. That seems reasonably accurate, because Gorinstein claimed that in late 1972 Hemo-Caribbean was paying donors an average of $70,000 each month: at $4 per donation, this worked out to 700 different donors each day and about 4,200 in an average week.11–15
Of course, only the plasma was used and the red blood cells were re-infused in the donors so they could return quickly to make another donation. The frozen plasma was exported on Air Haiti, Cambronne’s company, and sold to four American enterprises (according to the New York Times: Armour Pharmaceutical, Cutter Laboratories, Dade Reagents and Dow Chemical), as well as to clients in Germany and Sweden.12
After the death of Papa Doc in 1971, when nineteen-year-old Jean-Claude (Bébé Doc) succeeded his father (duvalierism was replaced with jeanclaudism), Cambronne was the most powerful man on the island as minister of the interior and national defence. The following year, he fell into disgrace and had to flee Haiti. Whether this was related to the allegation that he had been the lover of Simone Duvalier (Manman Simone) after the death of Papa Doc remains unclear. He also had a conflict with Marie-Denise, Jean-Claude’s powerful eldest sister, who helped to oust Cambronne while Manman Simone happened to be in Miami. Jean-Claude Duvalier was afraid that Cambronne wanted the top job and was unhappy with the bad publicity generated by the New York Times report, not just outside but also within Haiti (the Haitian Catholic Church had issued a pastoral letter condemning the trade as unjustified exploitation of the poor). In November 1972, he ordered Hemo-Caribbean to be closed and the divorce law was modified so that both parties had to be represented in Port-au-Prince.
Gorinstein tried hard to get this decision reversed. He contacted congressmen, engaged a lawyer to represent him and changed the name of the company (now Life Services of Haiti), but still offered the same generous payment of $4. The American embassy in Port-au-Prince did the bare minimum to defend these American interests. Gorinstein tried to influence the Haitian authorities through an African American university (which soon suspected a scam), then offered decision-makers $100,000 per year as a ‘research grant to study immune diseases’, which could be managed ‘flexibly’; in other words, it was a recurring bribe. Haitians didn’t want anything to do with it since their national pride had been deeply wounded by this murky business. As a local daily put it, ‘President Jean-Claude Duvalier did not sacrifice his youth, as his father had given his life, for spoiled sons, unable to resist their vampire instincts, to arrogate the right to transform our institutions into veritable auction blocks.’ Port-au-Prince rejected a bid from a competitor, International Health Services, also based in Miami, that offered donors $5 per unit, plus a high-protein sandwich, which really upped the ante!16
The State Department’s files contain a particularly revealing document: the report of a medical commission of inquiry, consisting of six physicians appointed by the government in early November 1972. When they began their investigation, Hemo-Caribbean was virtually closed, but the employees continued to show up every day and be paid by Gorinstein, who did not want to risk losing them in the hypothetical event that the centre reopened. The report shed light on the deplorable conditions in which this business was conducted and the extent to which donors were treated like cattle. The commission, chaired by Dr Paul Boncy, strongly opposed the reopening of the plasmapheresis centre.16
The commission learned that Hemo-Caribbean had guards armed with clubs, and any ‘donors’ who dared complain risked being given a hard time. The company had not considered it necessary to build more toilets inside its building. With only one WC, donors had to relieve themselves outside, which did not thrill the neighbours. Examinations done by a nurse systematically concluded that each donor was eligible, regardless of any apparent diseases; donors just had to deny having them. Lab test results were tampered with – for example, indicating high haemoglobin levels while the opposite effect would have been expected, since giving multiple samples would inevitably cause anaemia. No nutritional assessment was done; the only requirement was that donors weigh at least 45 kg. Albumin was not measured, although a significant quantity of this important protein was withdrawn with each ‘donation’. The least that one can say is that the physicians engaged by Hemo-Caribbean were very understanding.
Many of the poor wretches were subjected to a practice called ‘double plasmapheresis’: after the first plasmapheresis, donors were re-infused with their own red blood cells, and an hour later a second sample of whole blood was taken, from which the plasma was separated again before returning the red blood cells to the donor a second time. In this way, 800 ml of plasma could be collected from one person in each session, which is an extraordinary amount. If accidents occurred during the procedure, there was no resuscitation equipment available on site and donors were simply dropped off at the university hospital so the Haitian government was responsible for their care. Various complications included severe incompatibility reactions caused by clerical errors resulting in some donors receiving red blood cells from someone with a different blood group.
In addition, other donors were pressed into service for another ‘biological’ activity. They were given multiple doses of a tetanus vaccine to induce the production of unusually high levels of the antibody against the bacterial toxin causing tetanus. Their plasma was then sold to foreign laboratories that used it to prepare antitetanic serum, needed in certain cases to prevent or treat the disease. On the surface, this must have been quite a limited market.
The investigators noted that cases of hepatitis occurred among the Hemo-Caribbean employees who handled the equipment and plasma bags. If this blood-borne virus had been transmitted to the employees, the risk must have been infinitely greater for the donors, since Hemo-Caribbean’s equipment had been directly connected to their veins. Faced with the Haitians’ categorical refusal to reopen his centre, Gorinstein tried unsuccessfully to move his business to Puerto Rico. He died a few years later, but Cambronne lived until 2006, never troubled by American justice. Both now rest in a Miami cemetery.16
Florida newspapers at the time were full of classified ads offering $6–8 for a plasma donation and up to $12 for a double donation (www.newspapers.com). Donors, who could return twice a week, were recruited from transients, the unemployed and alcoholics. There were several plasmapheresis centres in Miami, located in deprived areas, and in one of them a dozen donors contracted hepatitis. At least one donor died after receiving someone else’s red blood cells. The biggest centre attracted as many as 300 donors per week at 50–100 per day. Hemo-Caribbean thus had several advantages: an almost infinite number of donors who received one-third as much money, and local employees who were paid less than their counterparts in Miami.

The Early Studies
Although it has been stated that no case of HIV infection in Haiti was ever found among the thousands of people who had sold their plasma, it is far from clear whether the first cohorts of Haitian AIDS patients, diagnosed in Port-au-Prince or the USA, were ever asked this question. Since Hemo-Caribbean was closed in 1972, and since the interval between HIV infection and death is generally around ten years, perhaps slightly less in impoverished countries, the opportunity to document such an association did not last long.17
The earliest reports of AIDS among Haitians merely described the new disease, the variety of opportunistic infections and the immunological findings. When the HIV aetiological agent was identified, investigators started looking for risk factors, but many of the early Haitian AIDS studies lacked a comparison group. Factors investigated were those already identified in the USA: homosexuality, bisexuality, intravenous drug use, transfusions, haemophilia, contaminated injections, heterosexual promiscuity, sex with prostitutes and past STDs. To these were added potential factors of local interest: the use of medicinal roots and herbs, history of malaria, travel to the USA and sex with Americans. Men accounted for three-quarters of these early patients, and many lived in Carrefour, a poor suburb of Port-au-Prince known to be a hotbed of prostitution. The 1982 Spartacus Gay Guide recommended that travellers to Haiti should, ‘above all, avoid any establishment’ in the crowded slum area of Carrefour, where theft was rampant, sometimes accompanied by violence. The preponderance of males among early cases of AIDS could reflect either homosexual transmission, heterosexual transmission in which a small number of female prostitutes infected a large number of male clients or perhaps a preponderance of men among Hemo-Caribbean’s paid donors. Elsewhere in the world, the sex distribution of paid plasma donors varied: in Mexico, three-quarters were men, while in China it seemed more evenly distributed between genders.17–22
In the first study in which AIDS cases diagnosed between 1979 and 1984 were compared to controls (same-sex siblings or friends), researchers asked questions about homosexuality, bisexuality, transfusions, intravenous drug use, number of injections in the last five years, source of injections (medical personnel versus non-qualified piquristes), level of education, place of residence, income, occupation and foreign travel. But apparently they did not ask any questions about the sale of plasma. One-third of the men with AIDS acknowledged having had homosexual intercourse, which indicated that this mode of transmission was significant. Heterosexual promiscuity and receiving injections, especially from a non-medical source, were also more common in cases of AIDS than in controls.23
A similar study was conducted in 1984 among Haitians diagnosed with AIDS in Miami and New York, and healthy seronegative Haitians of the same age and sex as controls. Among men with AIDS, having bought sex from prostitutes, a history of gonorrhoea, a positive serological test for syphilis, low socio-economic status and a recent arrival in the USA were more common than in controls, but only one admitted to having had sex with another man. Whether, as was alleged later, this reflected a cultural barrier between patients and interviewers is doubtful, as the questionnaire was administered in Creole by Haitian interviewers. It is certainly possible, however, that some men were reluctant to acknowledge their homosexuality. The small group of women with AIDS was more likely than controls to have been offered money for sex and to have a friend who was a voodoo priest! Cases and controls did not differ for a long list of factors: transfusions, drug use, prostitution with tourists, education, occupation, area of residence in Haiti before coming to the USA, travel to central Africa, receiving injections in Haiti, going to an injectionist, self-injections, sharing a razor, tattoos, voodoo practices, history of malaria, animal bites, use of folk healers, etc. No data were collected about the sale of plasma. Nor was such information collected in a survey of pregnant women in the Cité Soleil slum area of Port-au-Prince.24,25
In follow-up studies, the proportion of AIDS patients diagnosed in Haiti who admitted to homosexuality decreased from 50% in 1983 and 27% in 1984, to as little as 8% in 1985, 4% in 1986 and 1% in 1987. A rapid decline indeed, and one that is very hard to explain and has never been seen anywhere. For example, in the English-speaking countries of the Caribbean, homosexuals accounted for 100% of AIDS cases in 1983–4, 85% in 1985, 70% in 1986 and 50% in 1987. Could there have been a bias in Haiti: either homosexuality was ‘overdiagnosed’ early on, or underreported later? Again, no mention was made of the sale of plasma as a risk factor. During the same period, the proportion of cases seemingly acquired during a transfusion decreased from 23% to 7%. In a 1991 review article about AIDS in Haiti, the risk of transmission via the Red Cross and public blood banks was discussed, without any mention of the past activities of Hemo-Caribbean.26,27
To summarise, the Hemo-Caribbean plasmapheresis centre in Port-au-Prince could have been the perfect venue for the rapid parenteral amplification of a strain of HIV-1 recently imported from the Congo, and potentially for its re-export to other countries through the international trade in blood products. Hemo-Caribbean operated in 1971–2, at exactly the right time, a few years after the virus had been imported into Haiti. The examples of India, Mexico and China suggest that if HIV-1 was introduced into the cohort of the Port-au-Prince paid donors, transmission could have been swift. Many of these individuals would have died before or shortly after AIDS was recognised in Haiti, and unfortunately the early epidemiological studies did not look for this specific risk factor.
Would it be possible to verify this hypothesis epidemiologically, assuming that some of the paid donors who did not get HIV were infected with hepatitis C instead? Unfortunately, the never-ending chaotic situation made it difficult to conduct medical research in this small country, and those dedicated and courageous enough to do so focused – and quite rightly so – on the treatment of HIV-1 infection. In particular, GHESKIO (Groupe haïtien d’Étude du Sarcome de Kaposi et des Infections opportunistes), founded in 1982 by Dr Jean William Pape, a Haitian infectious diseases physician, continued to grow despite the chronic political instability that would have discouraged most people. GHESKIO centres now care for over 30,000 seropositive patients, helping to make Haiti one of the southern countries with the best access to antiretrovirals. This section is not a criticism of GHESKIO – far from it – but simply an observation that, when studies of the spread of HIV in Haiti began, the murky history of Hemo-Caribbean a decade earlier received little attention. One of GHESKIO’s co-founders was the wife of the former chair of the commission investigating Hemo-Caribbean: there was no way it could have been forgotten. Perhaps for political reasons (after all, the company had been established with the agreement of the government of François Duvalier, whose son was in power) it was considered prudent not to show an interest in it.

Red Gold
Meanwhile, at the receiving end of the plasma equation, technological advances contributed to the dissemination of the virus. Haemophiliacs have a genetic deficiency in a coagulation factor (usually factor VIII) which, in the absence of treatment, leads to their early death, generally from bleeding inside the brain. Blood transfusions and, in the 1950s, administration of plasma were not very effective because they contained little of the missing coagulation factor. Starting in the mid-1960s, ‘cryoprecipitates’ were used: the freezing and thawing of plasma led to some concentration of factor VIII, which was recuperated after such cycles. One treatment required cryoprecipitates obtained from 3–6 donors. Unfortunately, the titre of factor VIII in cryoprecipitates varied substantially from lot to lot. Furthermore, they had to be stored at −40°C and thawed slowly before administration.
These shortcomings were solved around 1972 with the marketing of factor VIII concentrates, in which the quantity of the coagulation factor was high and fixed, and the product conserved as a dry powder – a revolution in the treatment of haemophilia. From the mid-1970s, concentrates were even used preventively and administered regularly (up to sixty times per year) to some high-risk haemophiliacs. However, the production of factor VIII concentrates required the pooling of plasma obtained from between 2,000 and 25,000 donors, implying that the recipients would be potentially exposed during each treatment to any infectious agent present in the plasma of thousands of individuals. A given lot would be administered to dozens of recipients. Even if much diluted through this pooling process, HIV that had been present in a single donor would be found in many of the vials prepared: in Scotland, eighteen of thirty-two haemophiliacs who had been exposed to a single HIV-infected batch developed HIV infection.28–30
It is likely that most of the plasma sent to the USA by Hemo-Caribbean was used to produce albumin and immunoglobulins (products whose manufacturing processes inactivated HIV, in contrast with coagulation factors), and the Port-au-Prince company was shut down before factor VIII concentrates became widely used. It could have been worse. Two of Hemo-Caribbean’s customers, Cutter and Armour, produced (among other things) factor VIII concentrates. The first cases of HIV in American haemophiliacs corresponded to samples obtained in 1978–9. It is surprising that, given the serious problem of hepatitis of unknown (at the time) cause, few researchers thought of creating a bank of sera obtained from haemophiliacs; in fact, the whole of the medical literature identifies only about 100 sera obtained before 1978, all negative for HIV.29,31,32
When Hemo-Caribbean was forced out of business, plasma traders used other sources, one of which was Managua, Nicaragua, where one centre was owned by the dictator Anastasio Somoza and a Cuban entrepreneur. For a few years, the Compania Centroamericana de Plasmaferesis was the largest plasma collection centre in the world. With two dozen doctors and a few hundred employees, it could process plasma from as many as 1,000 donors per day. Somoza ordered the 1978 killing of the editor of a local newspaper, Pedro Joaquin Chamorro, a prominent opponent of Somoza’s rule, who had dared to criticise this blood trade. At the latter’s funeral, a riotous crowd burned down the plasma centre and that was the beginning of the end for Somoza. Chamorro’s widow later became president of Nicaragua.15
In the 1970s, about 20% of the plasma produced in the USA came from the Third World. A considerable proportion of commercial plasma used in North America and Western Europe was bought and sold by brokers. The largest plasma brokers were a Montreal company called Continental Pharma Cryosan, and Brandenberger AG in Zurich. During the heyday of the plasma trade in the early 1970s, plasma was bought in at least twenty-five developing countries to be exported to pharmaceutical companies in the industrialised world. Apart from those already mentioned, the list included Belize, Brazil, Colombia, Costa Rica, the Dominican Republic, El Salvador, Guatemala, Puerto Rico, Taiwan, Thailand and even African countries such as Lesotho. In Latin America, blood became known as el oro rojo, red gold.33
A large and respected French company had another interesting idea: extracting plasma from placentas, which came from France but were also imported from forty other countries, to make albumin. All of this slowed down after 1975 when the WHO’s annual assembly of health ministers unanimously adopted a resolution condemning such practices and urging member states to enact legislation to protect blood donors and blood recipients. Plasma trafficking became illegal in some countries, and the traders who continued risked fines or jail terms. These did not deter everybody, given the anticipated hefty profits. For instance, plasma was exported from South Africa to Belgium, Austria, China and India well into the 1980s and 1990s.33,34
Such wheeling and dealing necessarily meant that the ethical standards of non-profit corporations were disregarded. Following investigations by the Royal Canadian Mounted Police, and searches and the seizure of thousands of litres of plasma, Continental Pharma Cryosan pleaded guilty in 1980 to charges that it had mislabelled the source of some of the plasma it had traded. Concerning the same company, a draft internal memo written by a Health Canada official in 1977 had commented: ‘It is evident we are dealing with more than technical violations, but rather a calculated and deliberate business designed to take advantage of legal loopholes providing possibly hazardous products on the world market.’ This referred to the fact that Canadian regulations did not apply to blood products that were imported for re-export.35,36
The Krever Commission inquiry into Canada’s blood supply established that Continental Pharma Cryosan had bought plasma from American prisoners in 1983 and resold it to a number of clients, including Connaught Laboratories in Toronto, the sole Canada-based plasma fractionator. Such practices were discouraged by the US Food and Drug Administration (FDA) because prisoners were already thought to be at greater risk of being infected with the putative aetiological agent of AIDS. In June 1983, Health Management Associates, a company buying plasma from prisoners in Arkansas, informed Continental Pharma Cryosan that thirty-eight units of plasma had been obtained from four prisoners who had previously tested positive for hepatitis B antigen and should have been excluded, even if their more recent tests were negative.35,36
As a measure of the ongoing international circulation of plasma two years into the AIDS crisis, four of these thirty-eight units had been sold by Continental Pharma Cryosan to Connaught, while the other thirty-four had been vended to companies in Switzerland, Spain, Japan and Italy. Continental Pharma Cryosan did not inform Connaught of the problem. Eventually, Health Management Associates recalled the thirty-eight units and informed the FDA, which then informed Health Canada, which in turn informed Connaught. Up to that time, Connaught apparently did not know that it was processing plasma obtained from prisoners. Because the process required the pooling of a large number of donations, small quantities of plasma from the four hepatitis B-infected donors were now present in 2,409 vials of coagulation factor concentrates, only 417 of which could be retrieved. The others had already been administered.
Then, a fifth Arkansas donor was found to have been hepatitis B-positive in the past. This prisoner had sold plasma thirty-four times over ten months. Only 27 out of 1,968 vials that included plasma from this man could be recalled. That was too much for the Canadian Red Cross, the national distributor of blood products, which cancelled its contract with Connaught. The Krever Commission also revealed that Connaught had earlier processed plasma from inmates in four Louisiana prisons, where plasma collection centres were exploited by Community Plasma Center Inc., which sold the plasma to Health Management Associates, which sold it to Continental Pharma Cryosan, which then resold it to Connaught between November 1982 and January 1983. Around the same time in mid-1983, in an internal document, Cryosan’s scientific director explained that the aetiological agent of AIDS, whatever it may be, was little contagious, and that the situation could have been much worse for at-risk groups ‘if the aetiological agent had been more transmissible and more virulent’ … 5
A class action lawsuit initiated by HCV-infected haemophiliacs against the Canadian Red Cross, Connaught Laboratories and Continental Pharma Cryosan was eventually settled as part of a larger arrangement that included several other parties, after the defendants collectively agreed to pay the plaintiffs millions of dollars in compensation, most of which had been raised by selling some of the Canadian Red Cross’ assets.
We will never know for sure how often and from what sources HIV entered this transcontinental network. However, the point is that, throughout the 1970s and early 1980s, any virus present in plasma samples could have travelled thousands of miles in all directions within days or weeks of being collected and ended up in the veins of hundreds of recipients. Personal as well as corporate greed clearly played a significant role in the intercontinental dissemination of HIV through blood products.


Chapter 14 A Long Journey
After reviewing the many elements of the puzzle piece by piece throughout this book, it is now time to assemble them into a coherent summary of the events that led to the transformation of SIVcpz into HIV-1, triggering the worst pandemic of modern times. Several pieces of this puzzle are irrefutable, while others remain the most plausible hypotheses explaining parts of the story, given the currently available circumstantial evidence.
The Starting Point
For at least several hundred years, and perhaps more, the Pan troglodytes troglodytes chimpanzee of central Africa has been infected with a simian immunodeficiency virus, SIVcpz, which is genetically identical to HIV-1. As long as it infects a chimpanzee, it is called SIVcpz, but once it is transmitted to the first human, it instantly becomes HIV-1. This relatively new pathogen was itself the result of a recombination of two other, much older, viruses that infect small monkeys. The distribution of SIVcpz among chimpanzees in the pre-colonial era was probably not much different from what it is today. Apart from the increased threat from humans, the social and sexual behaviour of chimps has not changed over time.1
SIVcpz is mainly transmitted within well-defined troops of chimpanzees, presumably through sexual intercourse, but only sporadically to other communities, with which contacts are infrequent. This resulted in a highly heterogeneous distribution of SIVcpz, absent from some communities while infecting one-third of the members of other troops. Across central Africa, one-tenth of P.t. troglodytes chimps are infected with SIVcpz. Some naturally infected chimps develop an AIDS-like disease, but only after several years during which their intense sexual promiscuity fuelled the spread of the virus. The other three subspecies of Pan troglodytes and the Pan paniscus bonobo are not the source of HIV-1.2,3
Human populations of central Africa have been in contact with P.t. troglodytes for as long as they have lived there – which is a few thousand years for the Bantus and longer for the Pygmies – and in contact with SIVcpz-infected chimps for as long as these apes have harboured the virus. There is little doubt about how the original cross-species transmission occurred: through an accident that happened while handling chimpanzee carcasses, either by the hunter in the forest or by the hunter’s wife in the village.
Why did SIVcpz not transform into HIV-1 sooner? First, human contacts with chimpanzee blood may have been less common during the pre-colonial era as the paucity of firearms made it more difficult to hunt apes, and the dearth of even rudimentary roads in sparsely populated forested areas reduced interactions between humans and chimps. Second, the conditions that would later facilitate the large-scale sexual and/or parenteral amplification of SIVcpz/HIV-1 did not exist yet. Prior to the twentieth century, there was little opportunity for the parenteral transmission of blood-borne viruses, apart from traditional scarifications and ritual circumcisions. And there were no cities where high-risk prostitutes would have sex with more than 1,000 men each year. Thus, when pre-colonial hunters or cooks occupationally acquired SIVcpz, these infections remained epidemiological dead ends: the hunter infected his wife or wives, the cook infected her husband, both would die of AIDS ten years later, and that would be the end of the story.
There were too few cases for the virus to be shipped to the New World during the slave trade on a scale that would have enabled it to persist and be recognised 300 years later, or for the disease to be identified among many others by tropical medicine pioneers in the early twentieth century. Then, during the first few decades of the twentieth century, something changed. Not so much that many more people had contacts with chimpanzee blood, but the mechanisms that would allow the exponential amplification of the infection had appeared: colonial cities with urban prostitution and colonial medicine with contaminated injections.
What was the geographical origin of the very first case of HIV-1 that, this time, managed to trigger the pandemic? SIVcpz has been found in Pan troglodytes troglodytes chimpanzees from Cameroon and Gabon and at a high prevalence in some groups, but not in chimps living in the DRC or the Central African Republic (no primate from Congo-Brazzaville has been tested). Comparisons of sequences from SIVcpz-infected chimps and HIV-1 group M-infected humans provided the ultimate proof: the viruses from apes living in south-east Cameroon are genetically closest to the ancestors of all HIV-1 group M isolates. There is now no doubt that the original cross-species transmission occurred somewhere in this area, close to the town of Moloundou on the Cameroonian side, or perhaps near Ouesso in Congo-Brazzaville about 90 km to the east (Map 7, Chapter 11). This is where our story began and where patient zero got infected, whoever he or she was. Notably, this region has rivers, the Dja, the Boumba and the Ngoko, that merge with the Sangha at Ouesso, and the Sangha eventually drains into the Congo.2,3

The Destination
From a rural area, HIV-1 moved into at least one of the nascent cities of central Africa. On a purely geographical basis, the most likely candidates for such urban spread were Yaoundé, Douala, Libreville, Bangui, Brazzaville and Léopoldville. However, given the very low HIV-1 prevalence measured in Cameroonian and Gabonese cities in the mid-1980s, not just in the general adult population but also among sex workers, the early propagation certainly did not occur there. The preponderance in Cameroon and Gabon of CRF02A_G, a recombinant that could not have emerged in the early years of the epidemic, is further evidence that rules out these locations as the site of the initial spread.
What about Bangui? HIV prevalence was already a significant 4.4% in 1986. Unfortunately, no archival serum samples were found in the freezers of the local Institut Pasteur. However, the lower genetic diversity of HIV-1 in Bangui compared to Kinshasa and Brazzaville suggests that the virus had been circulating in the latter area for quite a bit longer than on the banks of the Oubangui. The diversity of HIV-1 in the Central African Republic is similar to that in Chad, a country without any P.t. troglodytes, and indicates the importation of a few subtypes that had already differentiated elsewhere.
When the first edition of this book was published ten years ago, several arguments suggested that the Léopoldville/Brazzaville urban area was central in the dissemination of HIV-1. First, there is the extraordinary diversity of HIV-1 in Kinshasa and Brazzaville, where all known subtypes and many recombinants are present. Second, the two (now three) oldest samples containing HIV-1 obtained in 1959–60 both came from Léopoldville. Third, the retrospective description of five clear-cut cases of AIDS that corresponded to infections probably acquired in the DRC in the late 1960s. Fourth, the presence of HIV-1 antibodies in samples obtained in 1970 from women representative of the general adult population of Kinshasa (mothers bringing their children to an under-five clinic), even if at a low prevalence of 0.25%, which had grown to 3.0% by 1980. Fifth, the surveys conducted in representative samples of the adult population of central African cities in the mid-1980s showed low prevalence in Gabon and Cameroon, but rather high prevalence (5–8%) in Kinshasa and Brazzaville. Finally, the status of the Léopoldville/Brazzaville conurbation, for a long time the commercial and administrative heart of central Africa that attracted thousands of migrants each year into an ever-larger melting pot of all ethnic groups.4–10
This assumption is now a certainty. A phylogenetic study using hundreds of genetic sequences of HIV-1 isolates obtained from patients living in central Africa showed, now without a shadow of a doubt, that it was in Léopoldville, and not Brazzaville, that it all happened, that the virus gained momentum before infecting its twin city and other parts of the Belgian Congo after a long interlude. Without the especially propitious conditions in the capital of the Belgian colony, HIV-1 group M might have died out like all its predecessors, or at the very least its meteoric rise would have been delayed by several decades.11
The satellite photograph of the Stanley (now Malebo) Pool (Figure 6.6) encapsulates part of the fate of HIV and certain crucial steps in its long journey and shows how geography played a key role. From the east and the north comes the mighty River Congo, swollen by its hundreds of tributaries, including the rivers of south-east Cameroon on the banks of which patient zero was infected. Then comes a sudden bottleneck created by a series of rapids that, since time immemorial, have made the Pool a true inland lake, a terminus for all human traffic, including hundreds of peoples spread across the 3,700,000 km2 of the immense Congo basin. The river also served as a permeable border between the two colonial powers that, unknowingly, lie at the heart of our story. But how exactly did HIV get to Léopoldville, the ground zero of the pandemic?

A Fateful Journey, Take 1
In the first edition of this book, I outlined a scenario in which I attempted to explain how the virus arrived in Brazzaville/Léopoldville based on my interpretation of the data available at the time. I estimated that the virus managed to cross over from ape to human around 1921 (a compromise between the results of various studies), and that therefore it arrived at the Stanley Pool after that date. Among the 1.3 million people who shared their habitat with P.t. troglodytes at that time, there must have been only a handful, probably fewer than a dozen, who were accidentally infected with SIVcpz and who whiled away some peaceful days amid the palms and banana trees. This estimate took numerous factors into account: human populations of these countries, frequency of exposure to chimpanzee blood, prevalence of SIVcpz in the various populations of chimpanzees, degree of viraemia in the infected animals and assumed efficacy of transmission when a wound was infected with chimpanzee blood (via a hunting or cooking accident).12
Among this handful of individuals infected by a chimpanzee, the chances were slim that one of them had himself or herself migrated to Léopoldville to initiate a chain of transmission there. During the early decades of the twentieth century, the populations of Moloundou and Ouesso were very small. In 1931 (the earliest reliable census), the subdivision of Moloundou had only 3,600 inhabitants scattered over 15,200 km2, or 0.2 inhabitants/km2. Ouesso had even fewer inhabitants, and forty years later its population density was below 0.1 inhabitants/km2, the lowest in all of central Africa. At the time we are interested in, 7,000 individuals at most lived in this vast forested area and did not make up even 1% of the populations living alongside P.t. troglodytes. This further reduces the number of people potentially infected with SIVcpz near Moloundou-Ouesso. Perhaps one, two at most.13,14
Trade from south-east Kamerun or the adjacent region of Moyen-Congo to the Stanley Pool was quite intense, but entailed a long 800 km river voyage. The only ones to make this trip from one end to the other were the crews of the steamers that towed a barge to carry rubber, wood, ivory and other products from this remote region to Léopoldville, to be loaded onto the train to Matadi and from there to Europe. How big were the crews of these steamboats? Fewer than twenty people per boat, if I can extrapolate from my experience in the Congo in the 1980s. Multiplied by the number of boats involved in this trade, this gives us a few hundred individuals, some recruited from Moloundou-Ouesso, but probably more from the much more densely populated Pool area. What was needed was someone who belonged simultaneously to both of these groups – that is, one of the handful of individuals infected with SIVcpz, who also worked on one of the ferries operating between Moloundou-Ouesso and Léopoldville. Not impossible, but a long shot. Certainly, HIV could have made this trip in several successive stages with local traders as they moved around, but that would have infected the entire river route and not just the terminus.
However, this chain of events would have been more likely, perhaps even unavoidable, if there had been an initial phase of parenteral amplification of SIVcpz/HIV-1 through re-usable syringes and needles for the treatment of tropical diseases. For this to happen, we would need one SIVcpz/HIV-1 infected person to be diagnosed with a tropical disease and receive an intravenous drug. For villagers, this was more probable than travelling to a city and infecting a prostitute. In fact, they did not have to move at all since the mobile disease control teams came to their villages with their microscopes, syringes, needles and drugs, and if they were found to have this or that disease, the villagers were forced to undergo treatment, whether they liked it or not.
The number of rural residents infected in this way over a short period would have been greater than the number that might have resulted from local sexual transmission. Transmission of HIV-1 is ten times more effective (1% per episode vs 0.1%) through the sharing of needles and syringes than via sexual intercourse, because the minute quantity of blood from a first patient that remained in the syringe or needle is then injected intravenously, directly into the next patient’s blood, where HIV-1 can easily spread to the latter’s lymphocytes. This second patient who acquired HIV iatrogenically then developed very high viraemia for several weeks that would make this person’s blood more infectious. Opportunities for the parenteral transmission of blood-borne viruses first arose with the campaigns against sleeping sickness in the 1920s, when the use of intravenous arsenicals became widespread.
Thus, from one SIVcpz/HIV-1-infected patient, there could have been a few dozen after a few years. Such amplification was probably limited geographically to patients receiving medical care in the same hospital or disease control mobile clinic as the first SIVcpz-infected patient. However, once the number of HIV-1-infected individuals had increased to a few dozen, the probability of at least one of them finding work on the steamers going to Léopoldville increased accordingly. From a long shot, this became a reasonable possibility.

A Fateful Journey, Take 2
However, the study that confirmed the central role of Léopoldville led me to examine a second scenario, which now seemed equally, if not more, plausible than the previous one. The researchers estimated that the virus was successful in getting established in Léopoldville around 1920, but that it needed seventeen years before doing the same in Brazzaville. The first transmission from ape to human, therefore, would have occurred a little earlier, between 1900 and 1920. This dating is consistent with other data suggesting that inter-species transmission took place at the turn of the twentieth century.11,15,16
This makes the hypothesis of parenteral amplification of HIV-1 in its crucible somewhere near Moloundou and Ouesso, before it arrived in Léopoldville, less likely. In Moloundou, the Reich’s physicians had established a station that screened travellers from Ouesso and Nola for sleeping sickness; proven or suspected cases, as well as their travelling companions, received two subcutaneous injections of an arsenical drug. However, the Germans do not seem to have used many IV drugs in Moloundou before their hasty departure in 1914. As for the French, who controlled Ouesso, it was not until the early 1920s that IV treatments for sleeping sickness replaced the drugs administered subcutaneously, which were less conducive to transmission of the virus.
The Franco-Belgian incursion into Kamerun in 1914–16 by the ‘Sangha column’ could have been the mechanism that disseminated the virus outside its birthplace. About 1,000 soldiers from Moyen-Congo, 600 from the Belgian Congo, plus 100 or so Europeans, advanced up the Congo, then the Sangha River (Map 4, Chapter 5). They stayed for several months near Moloundou before slowly wending their way to Yaoundé. One or two hundred remained behind in Moloundou and Ouesso to organise the expedition’s rear logistics and evacuate the sick. For some time, the inhabitants fled from this already sparsely populated region, out of justifiable fear of being commandeered as bearers or, in the women’s case, of being raped. There were not many people left to go fishing for the soldiers, and no cattle either. In addition, the ‘German’ troops had just scoured the same area to replenish their supplies as they retreated, taking with them all the food they could carry and setting fire to what they had to leave behind. Food was vital to all sides: an army marches on its stomach, to quote Napoleon.17–19
Therefore, provisions had to be brought in from Brazzaville and they were insufficient, especially beyond Moloundou, where everything had to be carried on men’s backs. Given the death toll and number who deserted, the Sangha column was always short of bearers, whose disorganised management only made matters worse. As was evident from many passages in the relevant volumes of the Armées Françaises dans la Grande Guerre, the same order was passed down from top to bottom of the chain of command: they must ‘live off the land’ from day to day, on local fruits and vegetables and whatever they could hunt, which meant that some soldiers or ‘partisans’ had to be sent into the forest. In this depopulated region of south-east Cameroon, what remained in the villagers’ plantations (cassava, bananas, yams) was soon gone.19
Thus, with 1,700 armed and hungry soldiers, any animal in the vicinity was slaughtered to go into the pot. After quickly devouring the hens and goats in the village, with or without compensating the owners, the soldiers went into the forest. Captain François Bal, who commanded a Belgian company, constantly complained in his correspondence of the lack of food. His personal papers show that each day he sent soldiers out to hunt to get a little meat for his troops (and himself). The relentless need to hunt was also mentioned by chaplain Léo Bittremieux in his letters to the bishop, and by the other Belgian officer, Arthur Marin. The commander of the Sangha column, Colonel Nicolas Hutin, wrote to Bal, ordering him to put an end to his soldiers’ crimes and misdeeds (rape, stealing food). He added that Bal should loan shotguns and ammunition to some of the villagers, send them out to hunt, and pay them based on the size of the game they brought back: ten francs for an antelope, twenty for a warthog, etc. The soldiers also went out to hunt of their own accord, as indicated in the disciplinary files when something went wrong during these expeditions. For example, a woman was killed in the forest north of Moloudou by a ‘Belgian’ soldier who thought he had glimpsed an antelope through the trees. Near Ouesso, a poor man’s genitals were destroyed by an accidental shotgun blast from another ‘Belgian’ infantryman who was testing a homemade gun found in a hunter’s cabin. His punishment was fifteen days in prison followed by a transfer to the front. Elsewhere in southern Cameroun, Lieutenant-Colonel Le Meillour reported that the meat from hunting included antelopes and singes. In French, the word ‘singe’ is used for both small (monkeys) and large (apes) primates (Figure 14.1).20–23
14.1. A Belgian Congo soldier with a chimpanzee killed during hunting, c.1909, unknown location.


There is no reason to believe that, when the opportunity arose, the chimpanzees in the area were spared during the hunt which, for more than a year, continued on a much larger scale than the local populations’ usual hunt because the number of firearms, rounds and consumers had just increased dramatically. Therefore, the cut hunter may in fact have been a cut soldier.
Alternatively, one of the soldiers could have contracted HIV during sexual activity, consensual or not, with a local woman, herself infected earlier when butchering an animal. As we saw in Chapter 5, soldiers, particularly from the Belgian Congo, commandeered sexual services; women were considered a commodity and rapes were commonplace.
After the fighting ended, all of these soldiers embarked on two ships at Douala and returned to Brazzaville or Léopoldville via Boma and Matadi in April 1916, which is not significantly different from the 1920 indicated in the study mentioned earlier. All at once, on the French side 1,600 soldiers (half from Moyen-Congo, half from Oubangui-Chari), 400 bearers or servants (‘boys’) and 111 Europeans returned to the Stanley Pool, while on the Belgian side 360 soldiers and 8 Europeans did the same (another company, tasked with fetching the equipment left behind, mostly in Moloundou, travelled by river to Léo and arrived a month later). The reports say nothing about the fate of the 3,000–4,000 bearers who had been requisitioned from Moyen-Congo, but it is likely that a substantial number of the survivors also returned home via Brazzaville, some by sea with the soldiers but many more making their own way down the Sangha and the Congo, or even on foot, especially those who had deserted.
These mass movements were much greater than the usual flow of the crews of the steamers operating between south-east Cameroon and the Stanley Pool. They also involved a lot of people compared to the permanent populations of Léopoldville (14,000 inhabitants, including 1,100 Europeans) and Brazzaville (6,000) at that time. The work of the soldiers from the Belgian Congo was not yet done; after a month or two of rest, some re-embarked on a steamer and were sent to the other end of the colony to continue fighting the Germans, this time in Tanganyika, the future Tanzania, as well as in Ruanda-Urundi. A September 1916 letter from the governor of the Belgian Congo to the minister of colonies (then based in Le Havre) concerning the transit of French troops shows that the returning soldiers from Moyen-Congo also spent up to three months in Léopoldville before returning to their garrisons, for reasons which are unclear. Their hierarchy had refused to allow them to go on leave because they were considering sending to France those whose contracts had not yet expired.19,23
The margins of error for the various date estimates (cross over from chimpanzee to human, arrival in Léopoldville) overlap, making it impossible to settle the question once and for all. However, the second scenario would unquestionably resolve a most intriguing paradox in the long journey of HIV. Starting in south-east Cameroon or the adjacent region of Congo-Brazzaville, the virus was exported to Léopoldville, from where it ultimately infected the rest of the world. Yet it disappeared from its Cameroonian birthplace for a long time until the DRC returned this ‘Trojan horse’ fifty years later in the form of a recombinant virus. This is puzzling. Could the explanation be that if ‘chimpanzee zero’ was in fact Cameroonian, ‘patient zero’ could have been Congolese (from Moyen-Congo or the Belgian Congo) or even a Belgian or French officer? After acquiring the infection in Moloundou-Ouesso, this person would not have initiated a chain of transmission until returning to Léopoldville a year and a half later.

A Unique Passenger
We saw earlier that the epidemiological success of HIV-1 group M was attributable to chance and fate. Chance was the insertion of this specific virus in the migration route we have just described, which enabled it, unlike the other groups, to reach Léopoldville, the true tinderbox of the pandemic. Fate was the intrinsic biological properties of this viral strain. Compared to HIV-1 groups N, O and P, HIV-1 group M is much better at infecting target cells in the human body, a particular characteristic that facilitates its transmission. It is, quite simply, more contagious than the others.
The journey of its cousin, HIV-2, was also quite peculiar. Although the parenteral acceleration of HIV-1 in its pre-Léopoldville stages in south-east Cameroon is uncertain (if indeed the virus arrived in that city in 1916 or 1920), there is no doubt about this mode of acceleration for HIV-2 in Guinea-Bissau. Both there and elsewhere in West Africa, this mechanism was crucial for the emergence of HIV-2, whose ineffective sexual propagation could not, alone, have led to the infection of tens of thousands of people. HIV-2 quietly faded away when the opportunities for its iatrogenic dissemination declined due to advances in tropical medicine. The number of new infections dropped below that of long-infected individuals who died of AIDS or some other cause. Unfortunately, it was a very different story for HIV-1.

A Successful Migration
Before independence, commerce was brisk between Léopoldville and Brazzaville, as traders, many of them women, managed to find a price differential for some goods that made the short trip profitable. There was a ferry as well as smaller boats departing every half-hour for the twenty-minute journey; the border between the two Congos was virtual. In view of this situation, the long gap (seventeen years) between when the virus took hold in each of the twin cities is surprising, but it is important to understand that these chronological estimates relate only to introductions of the virus that were ultimately successful in terms of subsequent transmission during the twentieth and twenty-first centuries. Other individuals carrying HIV-1 may have disembarked at Brazzaville before 1937, or even before 1920, without initiating chains of transmission that enabled the causal agent of AIDS to persist there during the following century. Another possible scenario is that the virus reached Brazzaville first, did not manage to take root there, yet was exported to Léopoldville, where it expanded, before being brought back to Brazzaville.11
The conditions in Léopoldville were more conducive to its successful sexual propagation than those in Brazzaville. Early in colonial history, the Belgians had created a huge gender imbalance in Léopoldville, on a scale far worse than across the river. For a few decades, the capital was an urban work camp where women and children were not welcome. This was fertile ground for the development of prostitution on a large scale, and develop it did. Even when colonial regulations were eased after WWII, Léopoldville was such a booming town (Figure 14.2) that it constantly attracted a flow of migrants from the adjacent rural areas; young men would come first, which perpetuated the imbalance. On both sides of the sex trade, most participants were single and, within this subgroup, as late as the 1950s there were more than five men for each woman in Léopoldville. In this bustling city (Figure 14.3), they had to choose between abstinence and free women. Many preferred the latter.
14.2. Traffic jam at lunchtime on Prince Baudouin street (now Kasavubu), the main artery of the indigenous city of Léopoldville, 1951.


14.3. Young men in a bar of Léopoldville, c.1960.


Nevertheless, for the first few decades of HIV-1’s presence in Léopoldville, its dissemination was slow and limited. For a long time there were in the order of 100 infected individuals in the city. The type of sex trade that existed during the colonial era corresponded to semi-prostitution rather than hardcore prostitution. A free woman would have a few regular clients, perhaps three on average, to whom she provided a variety of services, not just sex. If that woman got infected with HIV-1, she could only transmit the virus to one of her other steady clients, who might eventually infect another free woman. This setting was good enough for the persistence of the virus and possibly very slow growth of the infected population, but nothing like the exponential transmission of HIV-1 that was to be documented in Nairobi core groups in the early 1980s.7
Some, or most, of the initial transmission of HIV-1 to free women in Léopoldville occurred iatrogenically and not just sexually. For a long time, starting in the late 1920s, free women had to attend the Dispensaire Antivénérien in Léo-Est for regular STD screening. Those with a positive syphilis serology (many of them carried these antibodies not because of syphilis, but because they had had yaws in their childhood) were treated with injectable drugs, most often administered IV. In 1953, more than 150,000 injections were given in just this one institution, which treated up to 1,000 patients each day, an extraordinary number. Documentary evidence reveals that syringes and needles were not sterilised, but only rinsed between patients. The result was that dozens of cases of iatrogenic hepatitis B or hepatitis C acquired in this STD clinic were recognised by a clinician at the main hospital in Léopoldville, even in a setting where only a small minority of adults was susceptible to infection with HBV while most cases of hepatitis C went unrecognised. This situation created a unique opportunity for the spread of HIV-1: since the women infected iatrogenically were semi-prostitutes, they could in turn transmit the infection, now sexually, to some of their regular clients. Several other healthcare facilities also contributed to the process, such as those that provided long courses of IM streptomycin for the treatment of tuberculosis. As HCV was amplified exponentially in Léopoldville in the 1950s, through several routes, there is little doubt that the simultaneous amplification of HIV in the same city at the same time was in large part parenteral.24–26
More widespread sexual transmission became possible when the face of prostitution in Léopoldville changed dramatically around 1960–1. The political chaos and civil war in parts of the Congo brought hundreds of thousands of refugees into the capital, resulting in massive unemployment and poverty. High-risk prostitution made an appearance, with sex workers providing sexual services to several men every day, potentially more than 1,000 per year, in downmarket brothels that were little more than glorified shacks. Progressively, sex replaced needles as the predominant mode of transmission. For a number of years, it remained a concentrated epidemic, with a relatively high prevalence among prostitutes, a lower but significant prevalence among their clients, and a prevalence below 1% in the rest of the population. As long as the gender imbalance persisted, that is until the early 1970s, there were relatively few opportunities for dissemination outside this initial core group, because for many men it was not easy to find a female partner to marry or with whom they could at least sustain a romantic, non-paying relationship. The transition from a concentrated to a generalised epidemic occurred between 1970 and 1980, a period during which HIV prevalence among mothers at a well-baby clinic in Kinshasa increased from 0.25% to 3.0%. Presuming that these numbers were representative of the female adult population of Kinshasa and that the prevalence among men was somewhat lower, and taking into account Kinshasa’s population growth, the number of HIV-1-infected individuals in the capital of Zaire rose from about 1,100 in 1970 to around 28,000 ten years later. That is why, in the mid- to late 1970s, physicians at the Mama Yemo and the university hospitals started seeing cases of what would retrospectively be recognised as AIDS.8,9,27–29
Earlier, once the number of HIV-infected persons in Léopoldville had reached some threshold, it was unavoidable that it would spread outside the capital, which was the political and economic centre of a large country with endless movements of traders, bureaucrats and all kinds of economic migrants between the various regions of the Belgian Congo, the DRC and later Zaire. This dissemination within the Belgian colony began at the end of the 1930s, along the rail and river transportation routes. The virus arrived in Élisabethville and the mining centre of Bakwanga around 1937 and 1939, respectively, and in the Équateur region around 1946, but had to wait until 1953 to get established in Stanleyville on the bend in the river. The spread of HIV-1 within the Belgian Congo was significant enough for some subtypes to emerge in cities other than Léopoldville. For instance, HIV-1 subtype C, by far the most common subtype nowadays throughout the world, probably originated from Bakwanga (now Mbuji-Mayi) at the turn of the 1950s.30
Gradually, the virus spread out from these multiple secondary focal points, each with its own dynamics, and the leading role of Léopoldville diminished. Similarly, some of the genetic diversification of HIV-1 took place in other Congolese cities, after independence. However, apart from the case of Brazzaville, there is no evidence to date that HIV-1 group M spread outside the Belgian Congo’s borders before it became an independent nation in 1960, even in Cameroon, where the chimpanzee that had infected patient zero lived. However, the dissemination of HIV within Congo-Brazzaville has not received much attention.11,30
After independence in 1960, when the economic situation in Zaire deteriorated, trading if anything increased as agricultural products from the Bas-Congo could be sold at higher prices in Brazzaville, where smart traders could use their francs to buy goods that were in short supply in Léopoldville, guaranteeing a hefty profit. Free women also moved back and forth between the two capitals while other migrants settled on the opposite side of the river for longer periods in search of a better life. That is how Léopoldville and Brazzaville ultimately became one and the same epidemic.

Across the Atlantic
At some point between 1961 and 1967, among the 4,500 teachers dispatched to Congo-Léopoldville, a single Haitian technical assistant was infected with HIV-1 group M subtype B. Around 1967, this person went back to Haiti and stayed long enough to start a local chain of sexual or parenteral transmission. There, HIV-1 must have been amplified exponentially early on, otherwise it would have been impossible for a virus introduced in 1967 to infect 8% of women in Port-au-Prince by 1982 (which implies that at least 20,000 persons were seropositive at this point in time in the Haitian capital, and probably even more among the five million individuals who lived in the rest of the country), reaching a level not seen in Léopoldville-Kinshasa until six decades after its arrival.15,31
Did this amplification occur sexually, within the small homosexual/bisexual community of male Haitians selling sex to American tourists? This is very doubtful, for a simple reason: American gay tourists did not stay in Port-au-Prince or elsewhere in Haiti long enough. For exponential amplification to occur via the homosexual route, as documented later in San Francisco, New York and elsewhere, a first HIV-infected person needs to transmit the virus to one or two individuals. Then each of these second-generation cases infects a few more, and each of these third-generation cases infects a few more, and so on, with a short interval (three or four months) between each cycle of transmission. Most American tourists who acquired HIV-1 from a Haitian male prostitute probably went back to the USA within a couple of weeks, before they developed the high viraemia and high infectiousness that are characteristic of primary HIV infection and which drive the sexual amplification of HIV. Thus, these tourists had little opportunity to infect a second Haitian male prostitute and initiate a vicious circle, but a much greater chance of infecting other American gay men back home. Some American tourists undoubtedly infected Haitian male sex workers and some homosexual prostitutes infected each other, but it does not seem plausible that this caused a massive spread of the virus within the small Haitian bisexual community severe enough for the infection to spill over quickly and massively into the heterosexual population, such as the pregnant women of Cité Soleil. When they developed their period of high viraemia, Haitian prostitutes had a better chance of infecting another American client than transmitting the pathogen to one of their peers, in so far as commercial sex with the Yankees was their livelihood, which must have kept them very busy.
Admittedly, this part of the story remains unproven, but there are good reasons to believe that the Hemo-Caribbean plasmapheresis centre could have been the perfect breeding ground for a quick increase in the number of HIV-infected Haitians, to a level where sexual transmission would then inevitably, albeit more slowly, allow for its further dissemination. Extremely rapid transmission of HIV-1 took place among individuals selling their blood in commercial plasmapheresis centres in China, Mexico and India. Once the virus is introduced into a group of paid plasma donors, up to three-quarters can get infected within a year. It seems unlikely that procedures designed to prevent the transmission of blood-borne viruses were more stringent in Port-au-Prince than in all these other places – quite the contrary. Haitian plasma sellers were even poorer than their counterparts in other countries, and they had no choice but to put up with whatever the Hemo-Caribbean clinic did. For this disaster to have happened, it needed just one HIV-1-infected person to have entered the cohort of plasma sellers; within the next year, from a handful of HIV-1-infected persons on the island, there could have been several hundred, perhaps even a thousand or two. At this stage, the number of infected persons in Haiti had reached the critical mass, which enabled HIV-1 to disseminate successfully among sex workers, male and female, and then spread into the general adult population.
If this did in fact happen, then the export of the plasma to the USA, where it was bought and processed by large pharmaceutical companies, could have allowed for some spread of HIV-1 into the Americas and Western Europe. A shipment of plasma that entered the stock of a plasma broker could be sold and resold in several countries, on both sides of the Atlantic, within a short period. We do not know whether all of the plasma sent to the USA or Europe by Hemo-Caribbean was processed into albumin and immunoglobulins (with no risk of HIV transmission), or if some lots were used to prepare factor VIII concentrates, in which case this business could have contributed to the spread of the virus to haemophiliacs.
Either through this route or more probably via American gay tourists, HIV-1 arrived in the USA in 1971, first in New York. It was already present, albeit at a low prevalence, among drug addicts in the mid-1970s – another population within which HIV spread quickly. By 1979, one-third of the addicts in New York were infected. This is consistent with American epidemiological data, according to which, among 100 or so AIDS cases, the first manifestations of which had appeared before 1981, three-quarters lived in New York.15
Following the 1969 Stonewall riots, a gay rights movement emerged in the USA, with San Francisco as its focal point. A gay community had developed there as early as the 1940s, when the US army in the Pacific dishonourably discharged soldiers caught in the act of sodomy. Twenty years later, 5,000 homosexuals moved to San Francisco each year in search of freedom and tolerance. In the neighbourhood around Castro Street, two men could embrace publicly without causing a scandal. A few streets away, the Haight-Ashbury intersection was the epicentre of the hippie movement, and this youth revolution also contributed to the acceptance of differences.
Around 1976, five years after arriving in the Big Apple, the virus landed in San Francisco where, by 1978, 6% of gay men were HIV-infected. The same year, HIV entered the local blood supply when some of them donated blood. The extraordinary level of sexual promiscuity within the gay community, recently liberated from centuries of repression and stigmatisation, led to an exponential homosexual amplification of HIV-1. Many of the initial cohorts of HIV-1-infected gay men had 100–200 sexual partners per year, most often during anonymous encounters in bathhouses. Rectal infections with the gonococcus, chlamydia or other pathogens were so common that they were given a medical name: gay bowel syndrome. HIV prevalence among San Francisco gay men increased to 19% in 1979, 33% in 1980 and 44% in 1981. The incidence peaked around July 1981, when 1.4% of gay men acquired an HIV infection each month.32,33
HIV infections were identified retrospectively among American and British haemophiliacs. In a cohort of American haemophiliacs, including just 100 with stored serum going back to 1976, the first case of HIV infection appeared in 1978, with a rapid spread in 1981–2. In the absence of samples to test retrospectively, it is hard to know if the virus had made its appearance earlier in this group of chronic recipients of blood products. More than half the haemophiliacs in Georgia were HIV-infected by 1981, as were 85% of their Californian counterparts by 1984. The first cases of AIDS among haemophiliacs were diagnosed in early 1982.34,35
Thus, by the late 1970s in the USA, several modes of HIV transmission acted concomitantly, often independently of each other, but with occasional interconnections. Haemophiliacs who happened to be gay might have sexually infected other gay men and homosexually infected men might have been volunteer blood donors or paid plasma donors. This latter step diversified the sources of HIV-1 which, from multiple sites now, entered the complex process that led to the production of coagulation factor concentrates made from pools of plasma collected from thousands of donors, by then hugely popular among haemophiliacs and their physicians. Men with haemophilia were otherwise healthy and, if old enough, sexually active. Some infected their female spouses (who in turn could infect their infants) but, because the average number of concomitant sexual partners was low, these were epidemiological dead ends. This tragedy, with almost half of the 20,000 American haemophiliacs dead, had only a modest impact on the overall picture. Whole-blood transfusions did not contribute much to the further dissemination of the virus either, because most recipients were sick or elderly individuals undergoing heart surgery or being treated for leukaemia or some other nasty disease, who were not sexually active in the ensuing months. Furthermore, because of the massive infective dose, transfusion recipients developed AIDS and died within just a few years. HIV-1 transmission among drug addicts was more consequential: to generate the income needed for their drugs, some addicts sold sexual services or their plasma, others happened to be gay and infected their sexual partners, while female addicts could infect their offspring.
During the 1970s and early 1980s, there was much dissemination of HIV by gay men visiting other cities, where they had unprotected sex. We will soon examine the case of the Air Canada flight attendant, the so-called ‘patient zero’, who was linked to early cases of AIDS in New York and Los Angeles. Mobility and promiscuity proved excellent breeding grounds for a sexually transmitted virus, as men continued to have sex with other gay men shortly after they developed high viraemia during their primary HIV period. Transmission was facilitated by the many other sexually transmitted pathogens within the homosexual community. In this early phase of the epidemic in the USA, in all risk groups combined, each HIV-infected person infected another person every year or so. From the USA, the virus was re-exported to many parts of the American and European continents. Compared to the USA, which would infect dozens of nations, Haiti was nothing more than a brief launch pad.36
Eventually, after an incubation period of roughly ten years during which their CD4 lymphocytes were progressively destroyed, these early American patients developed various opportunistic infections and a new disease was recognised by the physicians who published the landmark article in 1981. And thus, in the eyes of Western science, AIDS was born – sixty years after the beginning of the epidemic in Léopoldville. This scourge that had been Cameroonian briefly, then Congolese for a long time, was now American.
The disease’s new nationality brought it out of the shadows. All at once, the USA’s huge medical–industrial complex, which today accounts for 17% of its gross domestic product, was brought to bear. Dozens, then hundreds, and soon thousands of researchers. University hospitals from one end of the country to the other. Major government agencies like the CDC and National Institutes of Health. The power and wealth of Big Pharma. A little competition, but even more collaboration from the Europeans. Two years to identify the virus, another year for diagnostic tests. A decade later, an ever-expanding range of truly effective drug cocktails, each more powerful and usually less toxic than its predecessors. Unfortunately, the results were not so great when it came to curbing the transmission of the pathogen. It is easier to tackle protease enzymes than change human behaviour.


Chapter 15 Globalisation
Throughout Africa
Here we will review how, from its central African crucible, HIV managed to disseminate relentlessly throughout Africa, at the same time as it did so across the Atlantic. The dynamics of HIV-1 in the 1960s to 1970s can be inferred from analyses of archival samples, as well as surveys carried out in the first few years after HIV-1 was identified. Among samples obtained in the late 1960s, not a single case of HIV-1 was found in Gabon, or among Congo-Brazzaville Pygmies or in individuals at the Yonda leprosarium in the DRC. The HIV-1-positive samples from that early period came from Kinshasa, where 0.25% of women attending a well-baby clinic in 1970 were HIV-1-infected, and from the village of Yambuku, where prevalence was 0.8% in 1976. By 1980, among a similar group of Kinshasa mothers, 3.0% were HIV-1-infected.1–3
Thus, in countries inhabited by the P.t. troglodytes source of HIV-1, prevalence probably remained minimal (if not zero) for most of the sixty years that followed cross-species transmission – too low to be detected in more than a handful of retrospectively diagnosed cases, but high enough for the virus to persist, at least in the Belgian Congo. This is not contradictory. In Western Europe and North America, HIV-1 prevalence in the general adult population has remained around 0.1–0.2% for the last thirty-five years, and it is the much more effective transmission within small subgroups (gay men, injection drug users) that allows HIV-1 to not disappear. In central Africa between 1920 and 1970, HIV-1 prevalence was probably of the same order of magnitude (0.3% or less) for the overall adult populations, but higher among the core groups of urban free women and their clients and among patients attending specific health institutions where iatrogenic transmission occurred. These sanctuaries allowed HIV-1 to survive, and eventually to disseminate when conditions were ripe.
If we move forward in time, in 1980–4 not a single case was found among adults from the Sangha region of Congo-Brazzaville or the Campo area of Cameroon. At the same time, in Lambaréné (a town of Gabon made famous by Albert Schweitzer), HIV-1 infection was documented in 0.2% of patients attending the hospital and in 0.1% of local adult residents. In 1984–5, in Franceville and other rural regions of Gabon, 0.2% of villagers were HIV-1-infected. This confirms that Gabon, despite its large population of P.t. troglodytes, was not the site where HIV-1 emerged: its prevalence thirty-five years ago was just too low.1,4
In 1985–6, among samples from 300–500 individuals representative of the adult (15–44 years) male and female population, HIV-1 prevalence remained minimal in rural Gabon, Equatorial Guinea, Yaoundé, Douala and smaller cities in Cameroon (all around 0.3%) as well as in Port-Gentil (0.5%). However, prevalence was 1.8% in Libreville, 4.4% in Bangui and 4.6% in Brazzaville. In the same cities, HIV-1 prevalence among pregnant women was either identical to the former measures (Brazzaville, Bangui, rural Gabon), a bit higher (Yaoundé: 1.3%) or a bit lower (Libreville: 0.5%). This modest prevalence in Douala and Yaoundé again confirms that these urban centres were not involved in the early dissemination of the virus. In Kinshasa, among pregnant women, hospital employees and blood donors tested in 1984–5, prevalence varied between 5% and 8%, figures similar to those documented in Brazzaville, reflecting the strong links between the twin cities.1,5
At the time, Kigali, the capital of Rwanda, had the highest HIV-1 prevalence in the world: 15–20% among blood donors, factory employees and hospital workers; 50% among STD patients; and 80% or more among prostitutes. Bujumbura, the capital of Burundi, was not far behind, with 16% of pregnant women infected. The gender imbalance that we described in Léopoldville as the main driver of prostitution also existed in Kigali. In 1972, out of the 60,000 inhabitants of this small capital, 2,000 were free women selling sexual services – the city was basically a large brothel. By the early 1980s, the male/female ratio among adults aged 20–39 years was 1.57 in Kigali, 1.50 in Nairobi and 1.39 in Bujumbura, compared to 0.98 in Kinshasa. In Kigali, the excess of males was driven largely by local customs rather than by the former coloniser’s policies (which is why it persisted long after freedom from colonial rule). Traditionally in Rwanda, men marry at a much older age than women, and the age group corresponding to the unmarried cohort was also the one that moved to the capital in search of a better life. Since marriage or other types of romantic consortship were impossible, sex was purchased and the supply followed the demand. Of the 10,000 inhabitants of Butare, the second largest town of Rwanda and the site of its national university, almost 300 were prostitutes, 80% of whom were already HIV-1-infected in 1983–4, as were 28% of men presenting with an STD. The lack of male circumcision had also fuelled transmission. Fortunately, in both countries HIV prevalence was much lower in rural areas: the explosive transmission in Kigali and Bujumbura was too recent to have had time to reverberate in the hills and villages that fed them.1,6,7
Nobody kept ancient collections of sera that could have been tested to document when the virus arrived. However, in Rwanda, 85% of isolates belong to subtype A while, in Burundi, 81% belong to subtype C. This homogeneity implies that the virus was introduced in Kigali and Bujumbura a long time after Léopoldville. The dramatic epidemics in these two small adjacent countries resulted from the introduction from the Congo basin of two different founder HIV-1 subtypes, with very successful subsequent dissemination locally, and not from one nation infecting the other. The high prevalence reflected a high incidence in the previous years rather than a slow spread over a long period.8,9
As seen in the previous chapter, in the DRC the propagation out of Léopoldville towards regional capitals had begun under colonial rule, but on a small scale. However, by the mid-1980s the virus was widespread. For instance, among sex workers in small towns of the Equateur province, prevalence varied between 9% and 13%. In the remote Nioki hospital where I had worked, 2% of blood donors and 3% of trypanosomiasis patients were HIV-1-infected, and having travelled to Kinshasa was the strongest risk factor. In Kimpese, a protestant mission 200 km west of Kinshasa, 4% of pregnant women were HIV-1-infected, with considerable genetic diversity and a predominance of subtype A, much like in the capital.2,10–12
Surveys of sex workers during the late 1980s revealed high prevalence in Kinshasa (27–40%), Brazzaville (34%) and Pointe-Noire (46%), an intermediate prevalence in Bangui (12–21%), but much lower figures in Douala (7%) and Yaoundé (8%). As prostitutes represent a sentinel population in which HIV is amplified at the outset of an epidemic, these data indicate that the virus was introduced into this core group earlier in Kinshasa, Brazzaville and Pointe-Noire than in the major cities of Cameroon. Once more, Cameroon could be ruled out as the site of the early spread of the virus, even if ‘patient zero’ might have been Cameroonian.1
From its DRC bridgehead, the virus slowly managed to propagate into other regions of the continent. HIV-1 reached parts of East Africa in the 1970s, where subtype A was probably introduced from the Zairean city of Kisangani. By the mid-1980s, the virus had infected 1–2% of pregnant women in Nairobi and Dar es Salaam, 8% in Lusaka and 11% in Kampala.1,13
Meanwhile, HIV-1 subtype C spread to Southern Africa via Lubumbashi in the Katanga province of the DRC, through adjacent Zambia. In Zimbabwe, HIV-1 subtype C arrived in the early 1970s; after a short period of slow growth, the number of infected individuals expanded rapidly during 1979–81, coinciding with the return of tens of thousands of refugees and freedom fighters at the end of the liberation struggle. The best documentation of the emergence of HIV-1 comes from the Karonga district of northern Malawi, where researchers had kept a large collection of blood samples for long-term studies of leprosy. Of about 1,000 adults bled in 1981, none was HIV-infected. The following year, 0.1% (4/4,354) were HIV-reactive, rising to 1.1% by 1988. Testing of these archived samples showed that initially (1982–4) HIV-1 subtypes A, C and D were introduced, with subsequent explosive growth of subtype C but only limited spread of the others, reinforcing the idea that subtype C is more transmissible. Later, history would repeat itself: after the virus arrived in South Africa between 1985 and 1990, the gender imbalance in the mining towns of South Africa led to rapid transmission between prostitutes and miners, who brought it back during their annual leaves to their home areas in South Africa, Mozambique, Lesotho and Swaziland. This epidemic would eventually dwarf all others.14,15
At the other end of the continent, the economic metropolis of Abidjan was the hub around which HIV-1 disseminated in West Africa. Testing of stored samples did not show evidence of HIV-1 before 1980, while two persons were infected with HIV-2 in 1966. The viruses then spread exponentially among sex workers, half of whom were infected by the mid-1980s. Quickly, HIV-2 was superseded by HIV-1, whose sexual transmission is more effective, and the dominant HIV-1 strain came to be CRF02_AG, which was rare in the DRC but relatively common in Gabon and Cameroon, implying a northward progression towards West Africa. Abidjan, a booming city that attracted migrants, especially male agricultural workers from Burkina and Ghanaian female sex workers, was the only major city in West Africa with a gender imbalance. Its male/female ratio among adults was 1.23 in 1983 (1.38 in 1955), compared to ratios close to 1.0 in urban Ghana, Senegal, Mali and Benin. Prostitution flourished, the best possible breeding ground for HIV-1.1,16
To summarise, during the 1970s and into the early 1980s, the virus disseminated silently but relentlessly throughout the African continent, at about the same time that it crossed the Atlantic to establish a foothold first in Haiti, and then in the USA. At this stage, its subsequent transformation into a global epidemic became unavoidable.

Beyond Africa
As the number of infected persons had expanded considerably, there could now be multiple introductions of the virus into various parts of the world, rather than single founder effects. The same methods that allowed a reconstruction of the epidemic history in Africa, Haiti and the USA were deployed to track down retrospectively what had occurred elsewhere. The history of the global and mainly post-1981 dissemination of HIV-1 could fill a whole book. I will present here just a brief overview of selected foci, as an illustration of the epidemiological genius of this retrovirus and of the power of currently available tools in evolutionary biology.
Starting in the early 1980s, HIV-1 group B was re-exported from the USA to Western Europe. There were multiple introductions by European homosexuals who vacationed in San Francisco or New York (and a few in Port-au-Prince), or the other way around by American gay men who had a good time in Europe. As an example, in the UK between 1981 and 1987 there were at least six independent successful introductions of HIV-1 group B followed by exponential transmission within the gay community. The exportation of unheated contaminated plasma also played a role: HIV prevalence among haemophiliacs of various European countries in the late 1980s paralleled the proportion of their coagulation factors that had been imported from the USA. Within these Western European subpopulations, nearly all HIV-1 infections were initially caused by subtype B, which could only have originated in the USA. The same country also re-exported HIV-1 to Canada, most of Latin America, Australia and even to the white gay community of South Africa. Thus, the USA was a real hub for subtype B, while at this stage Haiti played a secondary, even negligible role.17
It was only in the 1990s that non-B subtypes spread within Western Europe. These infections were initially documented among travellers and migrants from endemic countries, especially sub-Saharan Africa. Eventually, in some European countries, non-B subtypes managed to get transmitted within the local population and became significant.
Meanwhile, in India, the country with the third highest number of HIV-infected individuals in the world today (after South Africa and Nigeria, and tied with Mozambique), HIV was first recognised in 1986, ten years after it arrived. It spread swiftly, especially among the core group of sex workers and their clients, and among intravenous drug users. Subtype C represents 95% of all Indian HIV-1 infections, and seems to have been introduced from South Africa, which is not surprising given the latter country’s large Indian population (1.3 million) that travels to its homeland from time to time.18,19
Throughout South and Southeast Asia, intravenous drug use played a pivotal role in the dissemination of HIV-1 along heroin-trafficking routes. In Thailand, a variant of subtype B (Thai B or B′) and the recombinant CRF01_AE arrived simultaneously and were recognised around 1985–7. The former, imported from North America or Europe, disseminated among addicts, while the latter, originating in Africa, spread via heterosexual transmission. Exponential transmission among drug addicts and female prostitutes followed almost immediately, in 1988–9. At that time, it was a rite of passage for young Thai men to have their first sexual experiences with sex workers, with disastrous consequences revealed by the systematic screening of conscripts starting their military service. The concentration of transmission around this hard core of sex professionals and their young clients was recognised, and aggressive interventions targeting the use of condoms helped to end it: henceforth, if a venereal disease appeared after contact with a ‘woman of ill repute’, the police closed the brothel and the woman went to prison. An excellent method to achieve the ‘100% condom’ goal. Eventually CRF01_AE had much more success and became the predominant strain, even among drug addicts, which allowed it to be re-exported quickly to Vietnam, while B′ reached Myanmar. In China, HIV-1 subtype B′ set foot around 1985 or shortly thereafter through intravenous drug users from the Golden Triangle, the opium-producing area that covers the boundaries of Burma, Laos, Thailand and China. A few years later, around 1991, the same subtype reached the cohorts of paid plasma donors, among which it propagated exponentially (Chapter 13).20–22
Besides these main events, a large number of country-specific or risk group-specific importations of each and every subtype and recombinant have been documented across the six continents, from the remote regions of Brazil to the former republics of the Soviet Union. Never in human history has the global dissemination of a pathogen been studied so thoroughly. The bewildering diversification of the virus will make it even harder to develop an effective vaccine, or at least one that could be distributed globally – a lofty but utopian goal for the foreseeable future.


Chapter 16 A False Villain, a Genuine Hero
The Scapegoat
Of the seventy-seven million victims of HIV/AIDS, none was vilified or dragged through the mud more ferociously than Gaétan Dugas. In his landmark book And the Band Played On, which came out in 1987, Randy Shilts, a journalist with the San Francisco Chronicle, identified Dugas by name as ‘patient zero’, the one who may have brought the virus to the USA and then spread it in New York and California. Dugas was depicted as a sadistic sociopath who took pleasure in having sex with strangers, before showing them his Kaposi’s sarcoma lesions and telling them, with a smile on his face, that he had ‘gay men’s cancer’ – a morbidly vengeful act. The publishing company promoted the book around this character, the villain of the piece, and it was quickly picked up by the media, newspapers and TV networks (including the very serious 60 Minutes from CBS). The media added to the story, for example by suggesting that the virus had arrived on American soil amid the festivities marking the bicentenary of independence (already, it was self-evident to emphasise that the virus came from somewhere else). The Chicago Tribune published extracts from Shilts’ book, with headlines like: ‘Everywhere Gaétan Dugas stopped, gay men fell sick and died’. His face made the front page of the New York Post as ‘the man who gave us AIDS’. Fortunately for him, Dugas had shuffled off this mortal coil three years earlier, but his family had to live with the disgrace. Thirty years later, YouTube still has a cartoon showing an Air Canada flight attendant assiduously and successfully courting a chimpanzee. How did we get to this point? Some of the answers can be found in the recent book by historian Richard McKay about Dugas, as well as in a documentary by Laurie Lynd entitled ‘Killing Patient Zero’.1,2
Gaétan Dugas (Figure 16.1) was born in 1952 and adopted by a family from l’Ancienne-Lorette, a suburb of Québec City. He does not seem to have been rejected by his family when his homosexuality became evident, but the situation was not so rosy in his high school. He worked briefly as a hairdresser, but dreamed of travelling and becoming a flight attendant. After a stay in Vancouver to improve his English, he was hired by Air Canada in 1974. For the next ten years, he moved around an incredible amount; he was based in Halifax, Montréal, Toronto and Vancouver, and lived for brief periods in New York and San Francisco. In addition to travelling so much for his work, he was entitled to complimentary tickets for vacations and he took full advantage of them. His employer continued to be generous even when he stopped work following his illness. To make it easier to stay in the USA, he apparently contracted a marriage of convenience in 1977 with an American woman (who wanted to go to Canada), and he succeeded in getting a social security number in the USA. Before his illness, he was a very attractive, friendly, cheerful and charming man, with a seemingly insatiable sexual appetite. He estimated that he had 250 different partners per year for a decade, a number that may seem unbelievable, but which was the norm among the first AIDS patients recognised in the USA.2
16.1. Gaétan Dugas, c.1975.


In May 1980, he developed a purplish lesion on his face, and a biopsy revealed the presence of a Kaposi’s sarcoma, which was the start of his slow descent into hell. Just a year later, it was understood that this cancer, rare until then, could be a manifestation of a new disease called ‘gay-related immune deficiency’ at the time. Different treatments were tried with varying degrees of success, and Dugas took advantage of his mobility to consult specialists in this ‘new cancer’ in New York and San Francisco. He survived four years with this diagnosis, an exceptional amount of time for that era, before returning to die at home in Québec City in March 1984. At the end of his life, he also suffered from opportunistic infections, including several episodes of Pneumocystis pneumonia.
During the twelve months that followed the recognition of this new syndrome in June 1981, it was far from certain that this disease was caused by a unique infectious agent. The early research teams seriously considered two other theories, namely the toxicity of inhaled drugs called poppers, used by gays to prolong erections and increase sexual pleasure, or the depletion of the immune system following a long series of infections inevitably contracted by hyperactive homosexuals like Dugas (viral hepatitis, gonorrhoea, syphilis, cytomegalovirus, etc.). It was not until there were descriptions of similar cases among other groups unexposed to these drugs nor to a plethora of sexually transmitted infections (i.e., haemophiliacs, people who received transfusions and drug addicts) that it was concluded that the syndrome must have been caused by a unique and hitherto unknown infectious agent, present in the blood and genital secretions. The early studies on these new high-risk groups, which were published by the CDC between June and December 1982, radically changed things with respect to the moral obligation of people with the disease to moderate their sexual behaviour and, ideally, become abstinent.3–5
However, in 1981 and early 1982, when the picture was still confused, the CDC tried to find arguments in support of one or other of the three initial hypotheses. To flesh out the theory that the disease was caused by a unique, new and sexually transmitted infectious agent, they had the idea of trying to verify if the first cases of AIDS reported in the USA had had sex with each other. This mission was entrusted to Dr Bill Darrow, a sociologist at the CDC who had conducted similar studies investigating syphilis outbreaks in the gay community. He knew how to approach this population, ask the right questions tactfully and using their jargon. AIDS patients who were still alive or their families and friends were interviewed, and it was finally proven that forty of them were linked by sexual contact. At the centre of this network was patient zero (initially patient ‘O’ (capital O) for Outside California, who became patient ‘0’ (zero) when the study was published, due to a typographical error). Our friend Dugas had had sex with eight of these AIDS patients, four in New York and four in Los Angeles.2,6,7
The CDC never told Shilts who patient O, or 0, was. However, other physicians who had treated him or had tried unsuccessfully to persuade him to stop his dangerous sexual practices were more forthcoming and, without naming Dugas, gave the journalist some information (a French Canadian who travelled a lot for his work). Simply by questioning a few prominent members of the gay community in Vancouver, Shilts was able to put a name to this person, then to continue his investigation and ultimately pillory Dugas.
In And the Band Played On, Dugas appears on the very first page in the Gay Freedom Day Parade in Frisco in 1980. He reappears briefly here and there in the book, mostly in connection with his irresponsible behaviour (continuing to have multiple partners despite his diagnosis) and especially his malice, even sadism, in announcing to his nameless partners during mundane post-coital conversations that he had AIDS and soon it would be their turn. Even though Shilts was ready to call Dugas ‘patient zero’, he was quite reasonable and nuanced in his final appraisal of his role as the first disseminator. He admitted that it was not certain that Dugas had brought the disease to the USA, even if he had travelled a lot, especially ‘in France which had the most AIDS cases before 1980’ (?), but Dugas certainly contributed to the spread of the virus between New York and California. In fact, it was the publishing company, in its promotion of the book, that made the Canadian flight attendant the real patient zero. It was a very effective ploy to boost sales: there was a guilty party and we have found him. This over-simplification worked for the media, who like to summarise a complex problem in a few pages or ten minutes, and add their own touch, such as the possibility that Dugas had brought the virus from the West Indies, where he had also travelled, including to Haiti in 1977. Initially, Shilts was a bit hesitant about using this sales tactic because the primary purpose of his book was to denounce the negligence and homophobia of the US government under Ronald Reagan. However, he changed his mind when he saw his book become a bestseller and lift him out of poverty – to give him time to complete his investigation, Shilts had taken a leave of absence from his newspaper and had to go up to his ears in debt to survive. He had more creditors than friends.1,2
It is undeniable that Dugas continued to have multiple sexual partners after his diagnosis, but this was not unique. The infectious nature of the disease was not proven until mid-1982. For example, the short CDC article published in June 1982 describing the preliminary results of Darrow’s study and reporting sexual contacts between the first AIDS patients in Los Angeles was far from certain about it. Subsequently, however, first in San Francisco in late 1982 and even more in 1983, which Dugas spent in Vancouver, at the very least he exhibited denial and irresponsibility in the face of the certainty that developed concerning the transmissibility of the disease. Once again, he was not the only one. Shilts describes the long and virulent opposition of many to closing the San Francisco bathhouses, which were real hubs of the suspected aetiological agent. It was as if adopting more responsible sexual behaviour touched the very identity of gay men and took them back to the time, not so long ago, when homosexuality was criminalised and ‘psychiatrised’. But it is hard to know if Dugas deliberately tried to infect others to get revenge and take them with him. A certain paranoia developed in 1983 around him in Vancouver’s gay community, but whether it was justified or not, I do not know.1,2,6
On the other hand, it seems quite certain that what triggered the controversy that was so disastrous for his posthumous reputation, namely the study by Darrow that placed him right at the centre of the sexual network of the initial cohorts of AIDS patients, was first and foremost Dugas’ willingness to help the CDC. Of all the victims questioned, Dugas had the best memory. He had kept a notebook containing the contact details of many of his most significant contacts with whom he became quite friendly, which enabled him to identify seventy-two of the partners he had had during the previous three years, or about 10% of the total. The other patients questioned, who also reported 200–250 sexual partners per year, could name only four or five of them. The others were nameless, men chosen in a few seconds after a cursory examination of their physique which they showed off in one of the many cubicles in the bathhouses. No conversation before sex, very little afterwards. It was therefore inevitable that Dugas found himself at the centre of the diagram developed by the investigators. The flight attendant cooperated fully with the CDC and even agreed to go to Atlanta so they could take a large quantity of his blood. Such an attitude does not seem like that of a psychopath.2,6
For a long time now, no one in the scientific community has really believed that Dugas was patient zero for North America. Since he developed a Kaposi’s sarcoma in 1980 (the first cases appeared in 1978) and was the fifty-seventh case of AIDS reported to the CDC, he was probably among the first two hundred patients infected in the USA, but there is no way of knowing if he was the first, the one-hundredth or the two-hundredth. Variations in the incubation period are too large to be more precise. In addition, we eventually understood that the window between infection and AIDS is around ten years, much more than the ten months originally estimated. As a result, in Darrow’s study nothing proved that sexual relations between certain individuals with AIDS preceded the acquisition of HIV. On the contrary, since patients were asked about their sexual contacts in the previous three years, most sexual liaisons occurred after the infection.
The myth of patient zero was finally put to rest by an elegant study published in 2016. Samples dating back to 1978 or 1979 were retrieved from collections of sera drawn for studies about vaccination against hepatitis B among gays in New York and San Francisco. The samples that Dugas had agreed to have taken in Atlanta in 1983 were also found. After skilfully patching together many small segments of RNA (because nucleic acids break down after being kept for so long), the researchers led by Michael Worobey were able to sequence the complete genome of these different HIV isolates. There was nothing remarkable about Dugas’ virus compared to the others from American patients from 1978–9. In the phylogenetic tree, his virus did not appear to lie chronologically before the other early American strains. His HIV clearly appeared more recently than Haitian strains of the virus. Furthermore, HIV seems to have been brought to the USA in 1971, in New York, and the so-called patient zero did not begin his career with Air Canada until 1974. Therefore, Gaétan Dugas did not get infected in Haiti, and he was not the first person to introduce the pathogen on American soil. On the other hand, he certainly infected a fair number of sexual partners, mainly because he survived for four years with an AIDS diagnosis, a period characterised by a high viral load and therefore maximum contagiousness. In view of his constant travels, it is possible that he contributed, with others, to carrying the virus from New York to California.
As for Shilts, he decided to wait for his first book to be published before having a HIV serology test, to avoid bias and safeguard his journalistic integrity. This degree of professionalism demands respect. Unfortunately, the test was positive and the disease took its inexorable course. He died of AIDS in 1994, after developing a Kaposi’s sarcoma and Pneumocystis pneumonia. Exactly like Dugas.

The First Responder
We will now examine the early response to this emerging pandemic through a short biography of one of its most prominent and colourful characters. Jonathan Mann was born in Boston in 1947. He studied history at Harvard and did a year of political science (1967–8) in Paris. We do not know if he was affected by the French student rebellion in May 1968 (‘No forbidding allowed’), but his proficiency in French would serve him well in the future. He obtained his MD in 1974. Having received a scholarship from the Public Health Service, he had to work for the government for two years and he entered the Epidemic Intelligence Service training programme of the CDC. He was sent to Santa Fe and soon gave up his plans to become an ophthalmologist. He became a visionary rather than a vision specialist.8–14
As a public health doctor in New Mexico, where he would spend a decade, he developed an interest in viral hepatitis, rabies, botulism, measles and especially bubonic plague, which had fascinated him since he was a teenager, when he had read Albert Camus’ masterpiece, The Plague. According to his sister, Jonathan identified with the hero Dr Rieux, as he struggles against the devastating epidemic, which symbolises fascism, the corruption of minds and evil. The plague was mildly endemic in the American Southwest, and Mann devoted a dozen scientific articles to it.
In 1984, the CDC needed an epidemiologist who spoke French to head up an AIDS research project, Projet Sida, in Kinshasa, Zaire. Looking for a new challenge, Mann got the job, which would change his life. From Santa Fe to Kinshasa was quite a transition. He only stayed for two years, but it was a very productive period. Projet Sida was a collaboration between American, Belgian and Congolese institutions, the first long-term, Africa-based research project devoted exclusively to this new disease. Prior to that, embryonic AIDS research in Africa involved ‘safari’-type expeditions of a few weeks to gather specimens, which were then processed in the West. Projet Sida set up a laboratory in Kinshasa, along with other resources to analyse its findings locally. Mann and his team, many of whom were young Congolese doctors without any research experience, published about twenty articles on the epidemiology of HIV-1 in Kinshasa. Their work may seem rudimentary today, but at the time it systematically broke new ground.
Projet Sida showed that the main mode of transmission of the virus in Africa was heterosexual sex, which debunked the theories inherited from the early years of the epidemic in industrialised countries, where this mode of infection was thought to be ineffective. This finding had a devastating impact: it meant that every sexually active person was at risk. Billions of individuals. The prevalence of HIV-1 in Kinshasa was 5–8% in the general adult population, already a generalised epidemic, and the first to be characterised. The Projet Sida team also began to document that Congolese children acquired the infection from their mothers and sometimes from blood transfusions, but not from mosquitoes. Projet Sida also investigated the role of medical injections in HIV transmission. Several of their studies documented that HIV-infected individuals had received more injections than seronegatives, but they could not tell which came first, HIV or the injections.
During these two years in the capital of the Congo, Jonathan Mann showed an innate sense of diplomacy, which was remarkable given his lack of previous African experience. He maintained cordial relations with numerous health ministers, who were constantly replaced at the whim of the ‘enlightened leader’ and ‘founding president’ of the Mouvement Populaire de la Révolution. Every one of Projet Sida’s scientific presentations to any group, every one of its publications, had to be pre-approved by the minister. Mann followed the rules scrupulously, which allowed his team to continue doing their research in Kinshasa at a time when it was virtually taboo to mention AIDS in many African capitals. He navigated easily through the muddy waters and vicissitudes of daily life in Zaire, where corruption was rampant and galloping inflation could, in a matter of weeks, make the salaries of the Projet Sida staff virtually worthless.
Charismatic, eloquent, energetic and a visionary, Mann soon came to the attention of the director of WHO, Halfdan Mahler, who, in late 1986, asked him to head up the new WHO Global Programme on AIDS (GPA). Previously WHO had thought AIDS was not its concern since it was limited to particular groups in a few industrialised countries. Realising that this was a huge mistake, it worked hard to make up for lost time. Mann had convinced Mahler that AIDS was an infectious disease unlike any other, that poverty, gender inequalities and oppression enabled its transmission, and consequently the solution had to go well beyond purely biomedical questions. Financially and organisationally, the GPA grew like lightning, due in large part to Mann’s skills as a communicator and diplomat and his intense lobbying of donor organisations. The GPA expanded from a few employees in 1986 to hundreds in 1990, with an annual budget of over $100 million.
Mann travelled constantly and was active on all fronts. Having no confidence in WHO’s African bureaucracy in Brazzaville, the GPA brought in country-level staff who reported directly to Geneva, in flagrant contradiction of the organisation’s normal procedure. The first medium-term plans to fight AIDS were developed by GPA consultants, for implementation by ministries of health, at least in theory. At a first special meeting of dozens of health ministers in London, these politicians understood that AIDS was truly a ‘pandemic’, literally ‘affecting all peoples’. This sounded the death knell for the denial phase – with the tragic exception of South Africa.
Mann’s flamboyant personality and high profile, disregard for the UN’s complex bureaucracy and rules, and independence from senior officials would sooner or later cause him grief. He now controlled 10% of WHO’s total budget, which must have aroused jealousy. When Mahler retired in 1988 and was replaced by Hiroshi Nakajima, it did not take the latter long to put spokes in Mann’s wheels and pressure him to leave. Nakajima was appointed and reappointed largely due to lobbying (some say bribery) by Japan, which promised substantial aid to southern hemisphere countries that supported its nominee (and threatened to cancel its aid if they did not). Rumour had it that bribes were paid. Nakajima would ultimately leave behind him a demoralised organisation that had run out of steam. Tired of all the harassment, Mann resigned amid much ado in 1990. He was replaced by a technocrat, whose first task was to manage the GPA’s downsizing, because Nakajima thought the resources allocated to this one disease were excessive. What a mistake!
Mann was offered a chair at the Harvard School of Public Health – a demotion, even if a very honourable one. His team published two editions of AIDS in the World, a review of the state of the pandemic. But the main mission he set himself was to champion the fight against AIDS from the perspective of human rights, which he had started to advocate while still at WHO. Since AIDS is linked to poverty, injustice, exploitation, vulnerability and all kinds of inequities, all these determinants of the epidemic needed to be addressed simultaneously. This was dreaming in technicolour. However, Mann seemed to enjoy the character he had created for himself as a university humanist in a bowtie. In early 1998, he accepted the position of founding dean of the School of Public Health at Drexel University in Philadelphia. With Nakajima’s retirement the same year, Mann was able to re-engage actively in the UN’s fight against AIDS, especially since UNAIDS had just been created under the leadership of Peter Piot, a former colleague from Projet Sida.
Jonathan Mann was a leading figure in the first decade of the struggle against AIDS in Africa. His epidemiological work in Kinshasa increased our understanding of the magnitude of the problem and the mechanisms of transmission. His time at WHO helped to make the international community aware of the extent to which AIDS had already become a global problem. It was not restricted to a few marginal groups in the West and would continue to spread inexorably through heterosexual sex. He made a major contribution to launching a global movement to fund the fight against AIDS in southern countries, even if the amounts earmarked at the time seem symbolic compared to the tens of billions of dollars spent every year today. People began to understand that ‘AIDS cannot be halted in any country unless it is halted in every country.’ His unflagging denunciation of the stigmatisation of and discrimination against those infected with HIV certainly helped the victims to be ultimately accepted by their societies, governments and families.
He also had a real impact on many developing countries that were initially tempted to bury their heads in the sand and were gradually persuaded to adopt a more intelligent approach. ‘Close down the city!’ the authorities in Oran were ordered when the city was hit by bubonic plague, and many governments (starting with the USA) were tempted to react to AIDS in the same way, not knowing that it was already much too late: the virus was everywhere. It is impossible to fight a disease if one refuses to admit it exists. Mann managed to get this simple truth across to politicians on all continents.
In retrospect, however, Jonathan Mann’s efforts, first at WHO and then in academia, probably had little impact on the dynamics of the virus. He often talked about three epidemics: first the spread of HIV infections, then AIDS a decade later, swiftly followed by an epidemic of discrimination and rejection. He seems to have become obsessed with the third aspect to the detriment of the first, as if he thought it was impossible to limit the transmission of the pathogen. Public health measures that had a significant impact in the second half of the twentieth century in sub-Saharan Africa were all simple, effective and inexpensive, and could be replicated continent-wide: vaccination against measles, oral rehydration, management of respiratory infections and insecticide-impregnated bednets. Obviously there was no magic bullet against AIDS, but Mann does not seem to have realised that, especially at the end of the 1980s, millions of infections could have been prevented by the systematic implementation, across the continent, and in Southern Africa in particular, of preventive measures targeting prostitutes and their clients. In all infectious disease control programmes, the first step is to identify high-risk groups and focus the efforts on them, at least initially. In the case of HIV, this principle was ignored. Pilot projects demonstrated the feasibility and efficacy of interventions for sex workers, but this was never promoted as a programme to be implemented in all cities, big and small, across Africa. Such an intervention, involving the vigorous and often authoritarian imposition of the use of condoms throughout the sex trade, reversed the course of the epidemic in Thailand in the 1990s.
In Algeria, Rieux did not have antibiotics to treat plague sufferers, and it remained unclear whether the experimental serum developed by one of his colleagues was effective. Mann did not have inexpensive antiretrovirals, and the treatments for opportunistic infections that complicated AIDS in Africa were pathetic. The Oran hospital was simply a place to die, like the African hospitals overflowing with AIDS patients at the end of the twentieth century. Many Oran doctors died of the plague contracted on the job, like those physicians, surgeons and nurses in Africa who got HIV from their patients. And just like Rieux, courageous and compassionate but not knowing how to control the epidemic, Mann seems to have considered the spread of HIV unstoppable.15
The genius who created Rieux, Albert Camus, raised by an illiterate mother and rescued from poverty by a teacher who noticed his immense talent, died prematurely in a car accident in 1960, a victim of speeding. Jonathan Mann, the unlikely hero of the fight against AIDS, died in 1998, in the crash of Swissair Flight 111, on his way to Geneva to attend a conference, a victim of pilot error. The analogy ends there. The great writer was buried in the cemetery of Lourmarin in Provence, in the plainest of graves: a simple stone with the inscription ‘Albert Camus, 1913–1960’, while Mann rests for eternity in the vastness of the Atlantic Ocean.
Camus’ novel ends with the phrase: ‘perhaps the day will come when to the misfortune or enlightenment of humanity, the plague will again bestir its rats and send them forth to die in a happy city’. Unfortunately, he was right.


Chapter 17 Epilogue
Thirty-nine million deaths later, are there any useful lessons that can be drawn from the tragedy of AIDS? Or was it just an extraordinary confluence of chance events, unlikely to ever be repeated? In retrospect, two factors probably drove the transformation of SIVcpz into pandemic HIV-1. Even if their respective contributions will never be fully sorted out, there is little doubt that without both of them the pandemic would not have developed.
The first factor was the profound social changes that accompanied the European colonisation of central Africa, eventually leading to sexual behaviours far different from those of traditional societies that had lived there for 2,000 years. A small number of women had sex for payment, initially with a few regular clients, and then, after 1960, with a large number of men, a process that amplified the sexual spread of HIV-1. This is just another example of the complex relationships between social changes and diseases. Tuberculosis emerged as an important cause of adult mortality in nineteenth-century Europe, when the Industrial Revolution brought many poor peasants to the cities where they lived in overcrowded, unhealthy conditions conducive to the transmission of this respiratory pathogen. More recently, an unprecedented epidemic of obesity has developed in industrialised countries, a consequence of our sedentarisation, itself driven by the ever-increasing availability of motor vehicles, televisions, video games, the Internet, and so on. Upcoming changes in the lifestyles of future generations will have an impact on the incidence of various diseases, in a way that is hard to predict and that cannot be avoided.
The second factor was the parenteral amplification of HIV-1 through poorly sterilised syringes and needles that were re-used on many patients. In central Africa, at some crucial times, this may have jump-started the epidemic by rapidly increasing the number of infected humans to a level where sexual transmission could thrive. In retrospect, this iatrogenic amplification resulted from a lag of only fifty years between the development of therapeutic agents that required intravenous administration and the realisation that viruses, the smallest infectious agents, could be transmitted by this route. When humans manipulate nature in a way that they do not fully understand, there is a risk that something unpredictable will occur. Here, we are not so powerless: a certain degree of collective prudence could reduce these biological risks for the future.
The HIV/AIDS pandemic reminds us of the extent to which our Earth has become – in the prophetic words of philosopher Marshall McLuhan – a ‘global village’. In this book we have discovered how, starting with a hunter who lived 100 years ago in a remote village in the forests of central Africa, the causal agent of AIDS crossed borders and oceans, ignoring all artificial man-made barriers, and managed to infect and kill tens of millions of people on all continents. This globalisation of an infectious agent with dreadful consequences was not, however, the first, far from it: smallpox, measles, yellow fever and influenza, all brought to the ‘New World’ by the European conquerors starting in 1492, proceeded to decimate the indigenous population in a true microbiological genocide.
And obviously it was not the last either, as evidenced by the ongoing coronavirus pandemic. This time another small virus was able, within just a few months, to bring humanity to its knees and the global economy to a standstill as our collective vulnerability had been magnified a thousand-fold by the unabated increase in air travel and the permeability of many borders. With the highly infectious COVID-19 virus, every step follows another in ‘fast forward’ mode. The incubation period and the interval between symptoms and death are now a matter of days or weeks rather than years, while the interval between successive generations of cases is only a few days, coalescing into exponential growth that we can follow in real time on our computer screens.
Some underlying determinants of this modern pandemic are eerily familiar. First, an animal virus that managed to infect one or perhaps a handful of patients zero. Second, human behaviours that made it possible, especially the in situ butchering of live animals in wet markets where multiple species are piled on top of one another, along with their blood and excrement, while human customers move from cage to cage, salivating at the prospect of their next exotic meal. And third, social changes. Around the world, more than 100,000 flights take off day after day, ceaselessly transporting tens of millions of individuals in every direction, while on cruise ships captive passengers pay to be stacked by their thousands on top of each other in a single vessel, resulting in a human density reminiscent of Third World shanty towns.
This time, however, unlike with the AIDS saga, there had been a warning. In 2002–4, a novel communicable disease emerged in the Guangdong province of southern China and quickly spread to Hong Kong, Taiwan, Canada and twenty-five other countries. SARS was caused by a coronavirus infecting bats and civets, which became highly pathogenic when it crossed species to humans. Ground zero of this epidemic was quickly identified. In wet markets, where more than 100 animal species can be found at any given time, the pathogen was transmitted from its bat reservoir to the palm civet, its intermediate host, through faecal shedding of the virus. This was followed by massive transmission between civets, and eventually from civets to humans, all in the same place.
Wet markets were shut, only to be reopened a month after the outbreak ended. One of them later became the crucible of the COVID-19 pandemic, where humans, bats and perhaps pangolins interacted in a morbid pantomime. That fateful warning, some eighteen years earlier, could not have fallen on deafer ears: the arrogant and ruthless dictatorial regime ruling China. Perhaps it is now time to consider some reasonable degree of deglobalisation as our only protection against the next scourge. In 2020, we rediscovered the word ‘quarantine’. Now let us give some thought to modernising the concept of ‘cordon sanitaire’.
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