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	Introduction

	 

	The world of autoimmune disease is a very different place than it was even five years ago. New evidence is emerging on a daily basis that points to the gut and the microbiome as the origin of a variety of autoimmune diseases. This new paradigm opens up an array of treatment options—options that go beyond merely suppressing the inflammatory response to actually addressing the underlying causes of that inflammation. 

	The Keystone Approach is your guide to this novel scientific frontier, with a particular focus on dietary changes and specific probiotics. Together, these measures can heal the gut and restore balance to the microbiome. When we do so, we remove the main triggers that drive inflammation in many autoimmune diseases, particularly those conditions in the “spondylarthropathy” family. This family includes 

	
		Psoriasis/ psoriatic arthritis

		Ankylosing spondylitis

		Juvenile idiopathic arthritis

		Crohn’s disease

		Ulcerative colitis 

		Uveitis



	 

	Although these conditions are the main focus of the scientific research discussed in this book, I also cover the latest studies on how diet and gut health impacts other autoimmune diseases, such as rheumatoid arthritis. These research findings are then translated into simple, actionable steps. But first, the story of my own battle against autoimmunity.

	 

	 

	* * *

	 

	A doctor first suspected that I had psoriatic arthritis when I was 18. At the time, my only symptoms were mild back pain and a small patch of psoriasis, but I understood that if I did indeed have psoriatic arthritis, it could become much worse. This form of arthritis affects up to 30 percent of people with psoriasis and can become debilitating.

	Six months after the pain began, I noticed that it seemed a little better when I avoided bread and pasta, so I insisted on a celiac test. The test showed that I did have celiac disease, and after completely eliminating gluten from my diet for several months, my psoriasis and back pain mostly resolved. It appeared that I did not have psoriatic arthritis after all.

	I went on to complete a degree in biochemistry and molecular biology, and then law school, with only minor aches and pains that I attributed to the physical toll of spending too much time studying.

	By my mid-20s, after several years of working long hours at a large law firm in New York, my pain returned with a vengeance. My shoulders, knees, hips, and lower back ached constantly, and joints seemed to dislocate with the slightest provocation. The possibility of psoriatic arthritis was quickly brushed away—I had very little psoriasis, no joint stiffness or swelling, and no blood markers of arthritis. I simply did not fit the old-fashioned textbook definition.

	I was given a wide range of diagnoses by various specialists and offered all manner of pain medications. After experiencing severe side effects from these medications, I elected to focus on physical therapy. I hoped that with enough effort and perseverance, my muscles could eventually stabilize my joints. I spent five years religiously devoted to physical therapy, wanting to believe that my recovery was just around the corner.

	It was not. By age 30, the pain in my sacroiliac joints (in the lower back) was so severe that I started having great difficulty walking more than a few blocks or sitting for more than 15 minutes. I had pain flare-ups that kept me housebound for weeks at a time and kept me awake much of the night. I tried various injections and anti-inflammatory medications, with little relief. 

	Around this time, my psoriasis also returned, and a range of other classic symptoms of psoriatic arthritis emerged (such as characteristic nail changes). It became clear that I had probably been suffering from psoriatic arthritis all along.

	Understanding the nature of the problem was both a setback and a relief. On one hand, the diagnosis meant that no amount of exercise would ever enable my joints to function normally. It also meant I had wasted many years that I could have spent focusing on the root cause of the pain—a malfunctioning immune system. But on the other hand, a malfunctioning immune system was something I understood all too well, and now I finally had an explanation for my pain.

	The precise details of autoimmunity were at this point already very familiar to me from my immunology studies at university and from my work as a patent litigation attorney for biotechnology companies. As the immunology specialist in lawsuits with billions of dollars at stake, I had actually spent much of the past nine years analyzing the scientific and clinical evidence underpinning the biologics used to treat various autoimmune diseases. My office was filled with boxes of confidential clinical trial reports and FDA submissions, and it was my job to analyze them and talk to experts in the field.

	I had essentially spent nine years thinking in great detail about the invisible inflammatory molecules that drive all the damage in autoimmune disease. And now I learned that these same molecules were causing the pain that had taken over my life.

	I understood that the new biologic medications were likely my best hope for recovery—if I was willing to take the risks associated with infections and possibly a higher risk of cancer. Although biologics only slightly raise the risk of infection, this was a major obstacle in my particular case. As a teenager, I had undergone surgery that left me with a lifelong susceptibility to serious infections. I had been advised to take preventive antibiotics for life because some common infections carried a 50 to 60 percent mortality rate in my case. I refused the antibiotics but was also reluctant to take any medication that could add to my infection risk. Since my arthritis was progressing slowly and not causing any obvious joint damage, it seemed prudent to exhaust every other option first.

	I knew that biologics work so well because they interrupt the specific mediators of inflammation that orchestrate skin and joint damage. Surely there had to be another way to accomplish the same goal. What other factors contribute to elevated inflammatory mediators, and what other factors can reduce them?

	As I began to focus more on these questions, I made the difficult decision to pause my legal career and focus on my health. I left New York and moved to a small town by the beach with my husband and two young sons. My new job became scouring the scientific literature for any evidence that diet or lifestyle changes could change the course of my autoimmune disease. I expected to find some clues but was unprepared for the extraordinary amount of good-quality clinical evidence supporting relatively simple strategies.

	Perhaps the biggest revelation was the discovery that gut health has a profound impact on the level of inflammation in the skin and joints. A persuasive body of research shows that excess immune activation in the gut is a common feature of psoriasis and several types of inflammatory arthritis, particularly juvenile, psoriatic, and ankylosing spondylitis.1 Importantly, the degree of gut inflammation appears to determine the severity of these conditions.2

	In 2016, researchers discovered one factor that could be triggering this immune activation in the gut: a disturbance in the vast community of microbes that make up the microbiome. Those with psoriasis or certain forms of arthritis show characteristic disturbances in the balance of gut bacteria, with an increase in undesirable species and a depletion of species that normally calm the immune system.3

	Several lines of evidence indicate that this disruption to the microbiome is not just a consequence of inflammation, but a cause. Researchers have found, for example, that a single course of antibiotics doubles the chance of children developing arthritis, while five or more courses of antibiotics triple the risk.4 It may be that antibiotics deplete the bacteria that regulate the immune system and keep harmful bacteria in check.

	These protective bacteria are now regarded as “keystone” species. To scientists studying larger ecosystems, a keystone species is one whose unique role within an ecosystem has a disproportionate effect on the ecosystem as a whole. Mangrove trees growing along a shoreline, for example, provide a habitat for numerous other species, including fish and frogs. Without mangroves, the ecosystem would collapse. The particular gut bacteria that normally regulate our immune system also act as keystone species. Without them, the entire environment of our gut changes. The new paradigm is that this change is a major contributor to autoimmune disease.

	The question, then, is how we can take advantage of the newly uncovered link between the microbiome and autoimmunity. Professor Jose Scher of New York University, who led the landmark studies of the microbiome in psoriatic and rheumatoid arthritis, commented that “in 10 or 15 years I think the microbiome will be a key therapeutic option for some of these diseases.”5

	But we don’t have to wait that long. Good-quality clinical studies have already demonstrated how to restore the population of immune-regulating keystone species. The strategies to do so are simple and low risk: a high-fiber, vegetable-rich diet, and specific strains of probiotics. Numerous studies performed in the context of inflammatory bowel disease show that these strategies can rapidly shift the balance of the microbiome to an anti-inflammatory state.6 

	My immersion in the latest scientific research also uncovered strong evidence supporting several other strategies that can reduce inflammation. As just one example, the studies clearly show that a Mediterranean diet rich in fish and olive oil can reduce the severity of psoriasis and rheumatoid arthritis.7 This has long been suspected but has been overshadowed by the recent rise of the “autoimmune paleo diet.” 

	While some aspects of the paleo diet are supported by scientific research, such as the damaging effects of certain grains and refined oils, other aspects are contradicted by research that emerged after the paleo diet rose to prominence.

	In particular, several recent studies demonstrate beyond doubt that saturated fats are highly inflammatory.8 Although the role of saturated fat in heart disease has been called into question, the newest research shows that these fats actually do increase the level of inflammatory mediators. Saturated fats do this by activating certain receptors on the surface of immune cells.9 Thus the paleo diet’s emphasis on coconut oil and animal fat is counterproductive for those with inflammatory diseases such as psoriasis and arthritis.

	The Mediterranean diet, in contrast, heavily emphasizes foods that help rebalance the microbiome and otherwise suppress inflammation; such foods include green and cruciferous vegetables, fish, and olive oil. The scientific research also points to strategies to optimize the Mediterranean diet by removing foods that damage the gut and contribute to immune activation, such as wheat.

	As I gradually changed my diet and supplement regime to incorporate new strategies supported by the latest evidence, my symptoms began to steadily improve. At first, the only noticeable difference was less fatigue, abdominal pain, and swelling in my hands. After three months, I was experiencing my first pain-free days in more than a decade. The longer I followed the diet and the more elements I tweaked, the more my joint pain improved.

	Now, instead of constant and debilitating joint pain, I have only very occasional aches and pains, typically triggered by eating something I know I should not. My psoriasis has also been completely clear for more than a year. In short, I have been able to take control of my health to an extent I never thought possible. 

	 

	* * *

	 

	There is clearly an immense gap between the latest research findings and the advice most doctors provide about the connection between diet and inflammation. Despite a vast body of evidence to the contrary, many of us are told that diet has no effect. This gap is not altogether surprising since it reportedly takes at least 10 years for medical research findings to make their way into clinical practice.10 But we deserve better. I wanted to bridge the gap between the latest discoveries and the people who can benefit from them.

	I had already witnessed the power of doing so in the fertility and IVF context with my first book, It Starts with the Egg. After receiving countless reports from readers that being able to implement the latest research findings had profoundly changed their lives, I wanted to do the same for those suffering from debilitating autoimmune disease.

	With that aim, I thoroughly investigated every last detail of how diet, the microbiome, and many other factors can impact inflammation. I carefully analyzed hundreds of scientific papers, with a particular focus on randomized, controlled clinical studies involving real patients, not animal or test-tube studies. (These scientific papers are listed in the references section, along with information about how to access them online.)

	My ultimate goal in writing this book was to distill a vast and complex body of medical research into an easily understood practical guide—to translate the science into a plan of action. 

	As I developed this systematic plan, I was guided by the recognition that some factors apply generally, such as the beneficial role of fiber and omega-3 fatty acids, while other factors, such as the consumption of sugar and starch, impact different individuals to different degrees. The Keystone Approach is thus designed to help you discover which factors make the most difference in your particular case. There may be one key ingredient to your recovery, such as reducing starch or adding a probiotic, or there may be many small, incremental changes that together produce a dramatic benefit. (To preview the complete plan for your specific autoimmune condition, see chapter 10.)

	Importantly, the diet and supplements described in the book are intended to complement, not replace, a conventional medical approach. It is important to tell your doctor about any new supplements and dietary changes. You should also continue with all prescribed medications. Many of the anti-inflammatory strategies at the core of the Keystone Approach, such as fish oil, probiotics, and the Mediterranean diet, have been specifically shown to help patients achieve better results from conventional medicines.11 Eventually you may be able to work with your doctor to reduce your medications, but that should only happen once you see positive results from your new diet and supplement protocol. 

	 

	 


Part 1. The Microbiome and Autoimmunity 

	 

	 

	


Chapter 1. Understanding the Root Causes of Autoimmunity 

	 

	Autoimmune disease reflects a serious malfunction of the immune system. Rather than protecting us from infection, our own immune cells and antibodies mistakenly recognize normal proteins as foreign invaders and launch an attack. But what exactly causes the immune system to become confused and lose the ability to accurately distinguish between normal proteins and foreign antigens? In most cases the cause is some combination of the following factors: 

	 

	
		Damage to the gut barrier

		Immune activation from certain gut microbes or other infections

		Genetics



	 

	For decades, these three factors were considered to be mutually exclusive and competing explanations. Yet in just the past few years, more and more evidence has emerged that links these factors together into a unifying theory of autoimmune disease, as this chapter explains. 

	 

	How the Gut Influences Autoimmunity 

	 

	Although the precise trigger for autoimmune disease can differ between individuals, there is one common underlying factor that is usually present: a leaky gut. As explained by Dr. Sanford Newmark, a clinical professor at the University of California, San Francisco, “A lot of doctors and people may think that leaky gut itself is sort of a froufrou alternative concept,” but “the real name is ‘increased intestinal permeability,’ and it is a definitive, scientific fact.”12

	It has been known for decades that intestinal permeability is increased in those with inflammatory bowel disease and celiac disease. There is now clear evidence that it is also increased in a variety of autoimmune conditions. Leaky gut is often particularly severe in those with psoriatic arthritis, juvenile arthritis, or ankylosing spondylitis.13

	A compromised intestinal barrier is a big problem because it forces the immune system into panic mode. Normally, the gut barrier allows the absorption of nutrients from food while preventing bacteria, bacterial toxins, and undigested proteins from crossing into the blood stream. The intestinal lining can achieve this remarkable feat because it is structured as a single layer of epithelial cells joined together by scaffolding proteins called “tight junctions.” In healthy people, these junctions are carefully controlled to only allow minute gaps for nutrients to pass through. There is also a protective mucus layer that allows nutrients across, but not proteins or bacteria.

	Yet this amazing system is extremely vulnerable to damage. If the epithelial cells, tight junctions, or mucus layer is damaged, large gaps are created. This allows larger particles to cross the barrier. These particles may include bacteria, molecules from bacterial cell walls (such as lipopolysaccharide, also known as endotoxin), and proteins from food that have not yet been broken down into individual amino acids. 

	When these molecules breach the gut barrier, chaos ensues. Just behind the epithelial cell wall lies a vast army of immune cells in an area called the “gut-associated lymphoid tissue.” Up to 70 percent of the immune system resides here, and for good reason. The gut represents a major point at which bacteria and other infections can enter the body. There are in fact billions of bacteria in the gut—some beneficial, some harmful. The immune system normally conducts surveillance for harmful bacteria by taking small samples of the gut contents. There is not supposed to be a deluge of bacteria and their toxins crossing the lining of the intestine to interact with the immune system.14

	When the intestinal barrier becomes damaged and allows bacterial toxins to cross through the resulting gaps, the immune system is bombarded, triggering immune activation on a massive scale. Critically, the resulting immune activation is not limited to the gut. The end result is systemic inflammation and damage to the skin and joints.15 

	 

	Intestinal Damage in the Spondylarthropathy Family 

	 

	Although leaky gut appears to be a common element in the development of many autoimmune diseases, there is particularly strong evidence linking gut damage to psoriasis, psoriatic arthritis, and ankylosing spondylitis.16 

	In fact, it has been known for many years that these particular conditions are closely related to Crohn’s disease, a form of inflammatory bowel disease. This was discovered in the 1980s when researchers performed colonoscopies on patients with psoriasis, psoriatic arthritis, and ankylosing spondylitis who did not have any bowel symptoms. They found that half of these patients showed visible intestinal inflammation that closely resembled early stage Crohn’s disease.17 Many other researchers have since confirmed these findings.18 

	We now know that patients with psoriasis and psoriatic arthritis have a fourfold higher risk of developing definite Crohn’s disease.19 Many of those with spondyloarthritis also go on to develop some form of inflammatory bowel disease.20 

	The link between psoriatic arthritis, ankylosing spondylitis, and inflammatory bowel disease is in fact so strong that these diseases are now categorized together under the umbrella of the “spondyloarthropathy” family. Other autoimmune diseases within this family that share the same overlap are juvenile arthritis and an inflammatory eye condition called uveitis. 

	As will be discussed further below, the best explanation for the overlap between these autoimmune diseases is that they all share an origin in the gut. 

	 

	Immune Activation from the Gut

	 

	How exactly can inflammation in the gastrointestinal tract drive autoimmune diseases that primarily affect other parts of the body? For many years, this was a mystery because it was thought that the primary immune cells involved in autoimmunity were “specific responders” (such as B cells and T cells), which recognize specific proteins in the skin and joints. With these cells at the center of the process, it was not clear how leaky gut could influence joint pain or psoriasis. Yet it is now known that other nonspecific “first responder” cells play a key role.21 

	These nonspecific immune cells include mast cells and T helper 17 cells (Th17 cells). Unlike other immune cells, they do not need to recognize a specific antigen to become activated. Instead, they can be spurred into action by a variety of molecules derived from the gut, including food proteins and bacterial products such as lipopolysaccharide.

	Lipopolysaccharide, which is a toxin produced by many species of gut bacteria, is a particularly strong trigger for these nonspecific immune cells. If we have both a compromised intestinal barrier and a lot of gut bacteria producing lipopolysaccharide, this toxin can cross the gut barrier and bind to receptors on the surface of nonspecific immune cells.

	When the cells detect the presence of lipopolysaccharide, they switch into “inflammation mode” and start producing chemical mediators that drive the inflammatory response.22 (These mediators include TNF and Interleukin-17, which are the targets of biologic medications). This process is now thought to be a key mechanism underlying many autoimmune diseases.23 

	To stop this process and halt inflammation, we need to reduce the population of bacteria producing lipopolysaccharide while also addressing the root causes of increased intestinal permeability. These causes include 

	 

	
		Celiac disease

		Food allergy 

		A lack of beneficial microbes

		An excess of specific inflammatory gut bacteria or yeast

		Small intestinal bacterial overgrowth (SIBO)



	 

	The following chapters provide a step-by-step protocol for addressing each of these factors, with a particular focus on restoring balance between beneficial and potentially harmful gut bacteria. Before we get there, however, it is important to understand more about how the microbiome shapes the immune system, because this guides our decisions as to which microbes we want to encourage, and which we want to suppress. 

	 

	The Microbiome and Autoimmunity

	 

	There is now convincing evidence that we need certain bacteria to calm down our immune system, while other species can actually drive the development of autoimmunity, particularly in individuals with a genetic predisposition. 

	 

	Beneficial Microbes

	 

	New technologies that can rapidly sequence massive amounts of DNA have led to an explosion of new insights into the microbiome. With the revolutionary ability to detect any bacterial species by looking for its DNA signature, scientists can measure the relative abundance of the different species in different individuals. 

	One of the major findings from this technological leap is the fact that the microbiomes of patients with autoimmune disease often lack certain microbes that are present in healthy individuals. This disparity has been extensively studied in the context of Crohn’s and ulcerative colitis. In people with those conditions, there is typically a marked reduction in bacteria with unfamiliar names such as Faecalibacterium prausnitzii, Eubacterium rectale, and Roseburia intestinalis.24 The more these species are depleted, the more severe the disease and the more likely patients are to relapse.25

	What these depleted species have in common is that they are part of an important set of bacteria known as Clostridia clusters IV and XIVa, which are normally found in healthy humans. The decreased abundance of bacteria in these families, compared to healthy controls, has been described as “one of the major signatures of the microbial dysbiosis in inflammatory bowel disease, especially in (active) Crohn’s Disease.”26

	In 2015, the link between these missing microbes and autoimmunity expanded further. In a landmark study, Jose Scher and colleagues at NYU and Memorial Sloan Kettering revealed that patients with psoriatic arthritis also have lower levels of many of the same bacterial species depleted in inflammatory bowel disease (IBD).27 Other groups have now witnessed a similar phenomenon in psoriasis, juvenile arthritis, and rheumatoid arthritis, with a reduction in various bacterial species that are normally found in healthy individuals.28

	Notably, in these conditions, many of the missing species also overlap with the species that are depleted in those with IBD.29 In a study of children with a particular form of juvenile arthritis, for example, F. prausnitzii constituted less than 4 percent of total bacterial species in the gut, compared to 10 percent of the microbiota of healthy children.30 In another study of juvenile arthritis, those children in remission had much higher levels of Clostridium cluster IV bacteria compared to the children with active arthritis.31 In the same vein, patients with new-onset rheumatoid arthritis were found to have fewer bacteria from Clostridium cluster XIVa.32

	 

	How Beneficial Microbes Influence Immunity

	 

	There is a common characteristic of the particular bacteria that are often depleted in those with autoimmune diseases: they have an extraordinary ability to set the dial on the immune system to a more tolerant and less reactive state.33 

	The bacteria in Clostridia clusters IV and XIVa are particularly good at directly regulating our immune system.34 The bacteria do this in part by promoting the development of specialized immune cells called regulatory T cells. As the name suggests, these cells play a vital role in regulating other components of the immune system. 

	Regulatory T cells are critical to suppressing the aggressive immune cells involved in autoimmune disease.35 They also produce anti-inflammatory mediators and reduce production of mediators that perpetuate pain and inflammation, such as TNF.36 In short, regulatory T cells are a key part of the system of checks and balances that normally prevents autoimmunity and keeps inflammation in check.37 

	The extraordinary discovery that certain microbes can calm the immune system in this way sparked a race among researchers to figure out exactly how this happens. How is it that certain bacteria can actually communicate with the immune system to boost the number of regulatory T cells? The race was won in May 2013, with three groups of researchers making the same discovery within weeks of each other.38 The answer: these bacteria prompt the immune system to make more regulatory T cells by producing a short-chain fatty acid called butyrate. Butyrate acts as an important signaling molecule that encourages immature immune cells to develop into regulatory T cells. 

	When these microbes are depleted, fewer regulatory T cells are produced, and a powerful control mechanism that typically restrains autoimmunity is compromised.39

	This is an incredibly important finding, because it helps us figure out exactly which microbes we need to encourage in order to recalibrate our immune system. In short, we need to do everything we can to boost the population of butyrate-producing species in Clostridia clusters IV and XIVa. In subsequent chapters you will learn how to do this through diet and other strategies, but there is one more aspect of the microbiome to consider first. 

	 

	Unfriendly Microbes

	 

	The depletion of good bacteria in those with autoimmunity is only half the story. An excess of specific harmful bacteria may in fact be just as much of a problem. In 2016 and 2017, a series of paradigm-shifting studies reported that in IBD, psoriasis, and arthritis, there is not only a lower level of protective bacteria but also a higher level of inflammatory species. These inflammatory bacteria include E. coli, Salmonella, Prevotella, Collinsella, Streptococcus, Enterococcus, and Klebsiella.40

	These species cause harm in two ways: firstly, they can damage the gut barrier, rendering it more permeable; secondly, they can activate the specific immune cells involved in autoimmune disease.41 These particular species appear to switch the immune system into inflammation mode not only by producing large amounts of lipopolysaccharide but also through various other mechanisms. 

	 Interestingly, different forms of arthritis are characterized by overgrowths of different bacterial species. In rheumatoid arthritis, researchers have found an increased abundance of Prevotella or Collinsella, while spondyloarthritis has been linked to a particularly aggressive form of E. coli.

	This type of E. coli is called “adherent-invasive E. coli” because it sticks to intestinal cells and invades the protective mucus layer, which can trigger a massive inflammatory response.42 It was already known that about half of all Crohn’s patients have adherent-invasive E. coli, whereas it is found in only 1 percent of the general population.43 In 2017, researchers found that this type of E. coli may also be a major contributor to spondyloarthritis.44 (The spondyloarthritis group includes psoriatic, juvenile, and ankylosing spondylitis [AS].) 

	Specifically, a group of researchers at Weill Cornell Medical Center in New York found that patients with both spondyloarthritis and Crohn’s disease actually had a much greater number of adherent-invasive E. coli than those with just Crohn’s disease.45 When this specific E. coli was transferred to mice, it triggered the precise immune response characteristic of spondyloarthritis as well as inflammatory arthritis symptoms. 

	A separate body of research points to yet another possible culprit in ankylosing spondylitis: Klebsiella pneumoniae. This common species of gut bacteria was first suspected of playing a role in AS in the 1980s.46 Since that time, several groups of researchers have found that patients with AS typically have higher levels of antibodies to Klebsiella than healthy controls or those with other forms of arthritis. This has been observed in patients in Japan,47 the Netherlands,48 England,49 and Italy.50 

	Most recently, it was reported that antibodies directed against a specific part of a Klebsiella protein were found in 190 of 200 patients with AS (95 percent), 3 of 200 patients with rheumatoid arthritis (1.5 percent), but only 1 of 100 (1 percent) patients with psoriatic arthritis.51 

	By contrast, another collection of studies performed across the world has found that patients with rheumatoid arthritis typically have higher levels of antibodies to an entirely different species, called Proteus mirabilis.52 

	 

	***

	To find out whether an overgrowth of pathogenic species is a likely contributor in your particular case, a comprehensive stool analysis may be helpful. In the United States, testing options include Genova Diagnostics, Doctors Data, and GI-Map. At the time of writing, GI-Map appears to be the most sensitive test for detecting the bacterial species involved in autoimmunity. Some of these tests can be ordered by individuals located outside the United States. Similar tests are also available from laboratories located in other countries, such as Therapy Select in Germany.

	Microbiome tests are fairly expensive (around $350–$500) but can often be ordered directly without a doctor’s prescription. See www.keystonebook.com/testing for further information. Although you do not need a doctor to order these tests (in most places), you may still find that you need the assistance of a functional medicine practitioner to help you interpret the results and treat specific infections. See the Institute of Functional Medicine for a directory of physicians familiar with this approach (www.ifm.org). 

	 

	***

	 

	Beyond the specific bacterial species implicated in autoimmunity in the studies to date, there is also evidence that a net overgrowth of bacteria in the small intestine can trigger the autoimmune process. This type of overgrowth is actually a recognized medical condition termed small intestinal bacterial overgrowth, or SIBO for short. 

	 

	What is SIBO

	 

	In contrast to the bustling ecosystem in the colon, the small intestine has a relatively low concentration of bacteria. This is a good thing since the walls of the small intestine are highly permeable to allow for nutrient absorption. We do not want a large population of bacteria to be sitting idle in the small intestine, because their toxins would be too readily absorbed into the bloodstream.

	Bacterial numbers are usually kept low in the small intestine by the combined effect of stomach acid, bile, and the rapid sweeping away of intestinal contents between meals. The small intestine actually goes through a “cleaning cycle” every couple of hours, but only when the stomach is empty. SIBO can occur when these usual mechanisms fail, whether the result of frequent snacking, acid-blocking medication, stomach acid or enzyme deficiency, celiac disease, hypothyroidism, scar tissue from abdominal surgery, or some other factor.53 

	Whatever the cause, in those with an overgrowth of bacteria (or yeasts) in the small intestine, a steady flow of lipopolysaccharide and other toxins across the thin walls of the small intestine sends a powerful signal to activate the immune system, leading to systemic inflammation. This systemic inflammation can manifest as arthritis, psoriasis, or a variety of other conditions. 

	A condition sometimes called “bypass arthritis” is a dramatic illustration of the ability of SIBO to cause arthritis. This condition typically arose from a drastic method of weight loss surgery performed from the 1950s to the 1980s, where the small intestine was shortened. The surgery often created “blind loops” where bacteria could overgrow, causing severe SIBO. Up to 20 percent of intestinal bypass patients eventually developed arthritis and skin rashes.54 This form of arthritis became known as bowel-associated dermatosis-arthritis, or bowel bypass syndrome.55 Fortunately, studies proved that eradicating the bacterial overgrowth quickly resolved the arthritis and rashes.56

	Although few studies have directly explored the role of SIBO in contributing to autoimmune diseases, a number of small studies have found SIBO in a significant proportion of patients with psoriasis,57 rheumatoid arthritis,58 Crohn’s disease,59 and fibromyalgia.60 Looking at psoriasis, for example, a group of Russian scientists reported that the average number of bacteria in the small intestine of psoriasis patients was approximately 3000 times higher than in the control group.61 

	Another study found that one-third of patients with plaque psoriasis had fragments of DNA in their bloodstream from bacteria that are hallmarks of SIBO.62 (E. coli, Klebsiella pneumonia, Enterococcus faecalis, Proteus mirabilis, Streptococcus pyogenes, and Shigella.)63 Patients with DNA from these bacteria in their bloodstream had much higher levels of inflammation. Most persuasively, it was reported in 2018 that treating SIBO can dramatically improve psoriasis.64  

	There are also studies providing indirect evidence of SIBO playing a role in ankylosing spondylitis and juvenile arthritis. When researchers in Sweden took samples of fluid from the small intestine of those with ankylosing spondylitis, they found much higher levels of antibodies to species associated with SIBO (Klebsiella, E. coli, and Proteus mirabilis).65 A noteworthy study published in the Journal of Rheumatology in 2017 also found that children with juvenile arthritis have much higher levels of antibodies to lipopolysaccharide, which suggests an overgrowth of undesirable species in the small intestine, where lipopolysaccharide can more easily cross into the bloodstream.66 Another 2017 study found that MS patients with more severe symptoms typically had higher levels of Streptococcus in the small intestine. 

	 

	SIBO Diagnosis

	 

	SIBO becomes an even more likely culprit if, in addition to psoriasis or arthritis, you also have the other common signs and symptoms of the condition. SIBO often manifests as either chronic constipation or diarrhea. It is found in up to 80 percent of people with IBS and is now regarded by some experts as the most common cause of the syndrome.67

	Other classic symptoms of SIBO include multiple food sensitivities, histamine intolerance, nausea, bloating after meals, abdominal pain, eczema, and rosacea. If you have any of these common symptoms of SIBO, or a major risk factor such as celiac disease, endometriosis, or a history of food poisoning or abdominal surgery, it may be worth taking a breath test to help determine if SIBO is involved. The test can be ordered by your doctor, or you can order it yourself (e.g. from www.lifeextension.com. Additional testing services are listed at www.keystonebook.com/testing). 

	The SIBO breath test involves drinking a lactulose and/or glucose solution and collecting breath samples over several hours using an in-home kit. These tests are far from perfect: they are sometimes difficult to interpret and miss many cases of true SIBO (detecting only around 60 percent of cases).68 Yet a clear positive result can provide useful information. 

	SIBO is traditionally treated with antibiotics, but for many people this is not a long-term solution. In fact, within nine months of antibiotic treatment, 40 percent of patients relapse, most likely because the underlying causes of SIBO remain.69 A better approach is to support the normal mechanisms that prevent SIBO in healthy individuals. Strategies to do so are described in chapter 3. For some people with SIBO, carefully chosen probiotics and prebiotics can also be extremely helpful, as discussed in chapter 2. The following chapters also explain how reducing intake of sugar and starch can help address overgrowths of pathogenic species of bacteria and yeasts, including in the small intestine. 

	 

	Bacteria Beyond the Gut 

	 

	Although the main focus of this book is the gut microbiome, some surprising research suggests that particular bacteria in other parts of the body can also trigger certain autoimmune diseases. Psoriasis, for example, has a particularly strong connection to Streptococcal throat infections, while some limited studies have raised suspicions that some cases of rheumatoid arthritis are linked to urinary tract or periodontal infections. Knowing about these unusual links may further help you tackle the autoimmune response. 

	 

	Psoriasis and Strep Throat

	 

	The link between psoriasis and strep was first suggested after many physicians noted that psoriasis flares often follow episodes of strep throat infections (typically about two weeks later).70 More recently it has been found that those with chronic psoriasis and psoriatic arthritis often have higher levels of antibodies to Streptococcus pyogenes, the species that causes strep throat.71 There is also some degree of cross-reactivity between streptococcal antigens and human skin proteins.72 Thus the prevailing theory is that a low-level, chronic infection with streptococcal bacteria in the tonsils can drive the autoimmune reaction, with exacerbations in psoriasis following exacerbations in the streptococcal infection.

	Interestingly, there is even stronger evidence for a link between Streptococcus and those cases of psoriasis with an earlier age of onset (before age 40) and with either a family history of psoriasis or certain genetic markers.73 Thus it may be that Streptococcus only triggers psoriasis and psoriatic arthritis in those with a genetic predisposition.  

	If flares of strep throat make psoriasis much worse, it stands to reason that reducing the low-level chronic infection could also make the baseline level of psoriasis much better. That is exactly what the studies have now found. Most persuasively, a 2012 randomized study found a major reduction in psoriasis after patients had their tonsils removed74 (ranging from a 30 percent to 90 percent reduction in disease severity). In these patients, there was a close correlation between the degree of improvement in psoriasis and the reduction of T-cells that recognized peptides common to both Streptococcus and skin proteins.75 As of 2018, the consensus appears to be that tonsillectomy significantly improves psoriasis in about 75 percent of cases associated with strep throat.76 Less drastic measures include frequent gargling with warm salt water or peroxide-based mouthwash, and using S. salivarius K12 oral probiotic lozenges77 (see www.keystonebook.com/K12).

	It is worth noting that Streptococcus species are also typically found in the gut, particularly in the small intestine. As noted above, Streptococcus is one of the most common types of bacteria found to be elevated in those with SIBO. A gut microbiome analysis can also help identify whether you have an overgrowth of streptococcal species in the gut. If you do, it is highly likely that these bacteria could continue to perpetuate psoriasis and psoriatic arthritis in much the same way as streptococcal infections in the throat. Thus it is important to focus on rebalancing the gut microbiome and treating SIBO, even if you suspect that recurrent strep throat could be a major contributor in your case. 

	 

	Rheumatoid Arthritis and Infections Beyond the Gut

	 

	Entirely different bacteria in the oral microbiome may potentially trigger some cases of rheumatoid arthritis (RA). Population studies have noted that individuals with serious gum disease (periodontitis) are more likely to develop rheumatoid arthritis. More recently, researchers have found that the gingivalis bacteria that often cause gum disease also produce an enzyme that could potentially trigger RA.78 Good dental care is therefore important if you have RA. 

	Although the evidence is quite limited, some have also suggested a link between Proteus mirabilis urinary tract infections and rheumatoid arthritis.79 Supporting this idea, elevated levels of specific antibodies against Proteus bacteria have indeed been found in RA patients in 16 different countries.80 But even if P. mirabilis is a contributing organism, we should bear in mind that this species is also commonly found in the gut. In fact, it is thought that the majority of P. mirabilis urinary tract infections actually originate in the gastrointestinal (GI) tract,81 suggesting that the gut microbiome should remain our primary focus. 

	 

	 

	Understanding Our Enemies 

	 

	Whether we view the overarching problem as SIBO, or an overall imbalance between good and bad bacteria, the fact remains that there is a fairly short list of bacterial species we are most concerned about keeping under control. The exact same species that are common culprits in SIBO have also been directly linked to ankylosing spondylitis, psoriasis, rheumatoid arthritis, inflammatory bowel disease, and other autoimmune conditions: 82 

	 

	
		Escherichia coli

		Klebsiella pneumonia

		Enterococcus faecalis

		Proteus mirabilis 

		Streptococcus pyogenes



	 

	These bacteria produce immune-activating toxins such as lipopolysaccharide, along with bacterial proteins that may confuse the immune system by closely resembling our own proteins. They have the net effect of encouraging the immune system to shift toward a more inflammatory state by promoting the proliferation of Th17 cells, which play a direct role in autoimmunity. 

	There is likely a constant fight for real estate in our gut between the beneficial microbes that calm the immune system, and these unfriendly microbes that antagonize it. As explained by Ivaylo Ivanov, Assistant Professor of Microbiology and Immunology at Columbia University in New York, it is “probably the ratio, the combination of bacteria in the gut that will determine whether you will get disease or not.”83 Our goal, then, is to restore the ratio—to combat autoimmune disease by boosting the protective species and controlling the harmful species. Before we get there, however, it is important to acknowledge one of the major culprits responsible for getting us into this mess: antibiotics. 

	 

	The Problem with Antibiotics

	 

	Due to widespread use of antibiotics, “our microbiome has changed significantly over the past century, and especially over the past 50 years,” says NYU microbiologist Martin Blaser.84 The destruction caused by antibiotics to our resident gut bacteria is actually reflected in a strong link between antibiotic use and the development of autoimmunity. 

	Juvenile arthritis provides the clearest example. In a recent study published in the journal Pediatrics, any recent antibiotic use doubled the chance of children developing arthritis, while five or more courses of antibiotics tripled the risk.85

	There is also a correlation between exposure to antibiotics and development of a range of other autoimmune diseases, including asthma86 and Crohn’s disease.87 This effect is even more pronounced in children, and the risk increases with repeated exposure and broader-spectrum antibiotics.

	The best explanation for the impact of antibiotics on autoimmunity is that antibiotics wipe out protective bacteria that regulate the immune system while allowing a small number of rare bacterial species to flourish.

	While the reasons for this are not fully understood, there is strong evidence that antibiotics have a disproportionate effect on the beneficial butyrate-producing bacteria. As one example, a randomized, placebo-controlled trial published in 2015 used new genome-sequencing technology to analyze the microbiome of 66 healthy adults up to a year after a course of antibiotics.88 The researchers found that antibiotics “showed a severe and long-term impact on the health-associated butyrate-producing microbial community of the gut.”

	Antibiotics do not just wipe out the beneficial species we need to maintain a well-calibrated immune system. They also allow the unfriendly species to take over. This is well illustrated in the context of antibiotic-associated diarrhea. A significant proportion of patients that receive broad-spectrum antibiotics can develop severe diarrhea that persists even after the antibiotics are stopped. This condition is most often due to an overgrowth of certain bacteria and yeasts that are able to take advantage of a decimated ecosystem by expanding rapidly. Although the most notorious culprit in causing antibiotic-associated diarrhea is C. difficile, it is not the only type of infection that can occur. In fact, when we look at the other species that are most often responsible (such as Klebsiella), there is significant overlap with the “bad guys” seen in SIBO and autoimmune conditions.89 

	It is therefore evident that antibiotic use encourages our familiar enemies to expand and take over, while decimating the population of good bacteria. For anyone suffering from autoimmune disease, this provides a powerful reason to do everything you can to avoid using antibiotics. At a practical level, this means becoming vigilant about controlling minor infections at the first sign. For example, if you are prone to sinus infections, it will be important to do everything possible to minimize sinus congestion during allergy season or when you catch a cold. If you are prone to bacterial throat infections, consider gargling with warm salt water or antiseptic mouthwash at the first sign. For urinary tract infections, if you catch them early enough, a simple probiotic supplement can be effective.90 The important point is to do what you can to combat any infection before it develops into something that requires antibiotics. 

	If you do find yourself with an infection that requires antibiotics, there may be value in asking your doctor for antibiotic injections rather than pills. When antibiotics are administered by injection rather than taken orally, they may be more effective against infections while having less impact on the gut microbiome.91 

	This also raises the question of antibiotics in the food supply. Modern farming often involves giving healthy animals a variety of antibiotics to encourage rapid weight gain. In the United States, the Department of Agriculture tests meat and poultry to check that antibiotic residues are below a certain level. The overall results of this testing are available online, and the vast majority of tested samples are compliant. The wide variety of antibiotics found in meat violating the standards is not entirely reassuring, but the total dose is still negligible compared to a prescription for antibiotics.92 If you want to err on the side of caution, choose beef and chicken labeled “organic” or “no antibiotics.” This is less important for lamb, which almost never tests positive for antibiotics.93

	While no one can undo a past littered with antibiotics, it is possible to limit our exposure to antibiotics in the future. By avoiding unnecessary antibiotic prescriptions, and perhaps reducing exposure to trace amounts of antibiotics in our food, we can halt further depletion of our anti-inflammatory microbes. Yet the more important question is how to dial back the damage that has already been done, and how to restore balance to the microbiome. That is the subject of the next two chapters. 

	 


Chapter 2. Rebalancing the Microbiome with Probiotics

	 

	Probiotics are one of the best tools we have to rebalance the microbiome. While we cannot simply take a supplement to replace the bacteria that are depleted, new research suggests that probiotics can actually shift the balance of the microbiome as a whole—both lowering the abundance of harmful species and raising the level of beneficial species. The right probiotics can ultimately make the microbiome of someone with autoimmune disease more closely resemble that of healthy individuals.

	 

	Using Probiotics to Support Our Beneficial Microbes 

	 

	Only certain species of probiotics possess the remarkable ability to boost the population of other important species already present in our microbiome. We know, for example, that L. Rhamnosus GG (sold as Culturelle®) has this property, because a 2016 study found that it significantly increased the population of butyrate-producing bacteria such as Roseburia and Blautia.94 In infants given L. Rhamnosus GG, the boost to these other beneficial species resulted in higher butyrate levels and greater immune tolerance (reflected in reduced rate of cow’s milk allergy). 

	The best explanation for how certain probiotics can help other good bacteria thrive is by way of “cross-feeding.”95 In short, different bacteria are good at performing different steps in the fermentation of fiber to short-chain fatty acids such as butyrate. Probiotic species that are good at early steps in the process effectively feed the downstream butyrate-producing bacteria.96

	Bifidobacteria species appear to be particularly good at cross-feeding the butyrate-producers.97 Bifidobacteria are in fact critical to the development of a healthy microbiome. These species are among the first to colonize the human gut, typically constituting 95 percent of the total bacterial population in healthy breast-fed infants. The population then drastically declines, making up only 3 to 6 percent of the microbiome by middle age.98 Common Bifidobacteria species found in healthy humans include B. longum, B. breve, B. bifidum, and B. infantis.99 These species are also readily found in probiotic supplements. 

	One of the defining characteristics of Bifidobacteria is the production of acetate (whereas Lactobacilli primarily produce lactate). Acetate is important because it is the preferred food source of many of the butyrate producers. If we want to truly help the butyrate-producers flourish, we therefore need to look at the whole ecosystem. It is important to not only provide sufficient dietary fiber, but also ensure adequate numbers of Bifidobacteria, to turn that fiber into a more useable energy source.100 Bifidobacteria are therefore considered keystone species, because they have a disproportionately large influence on the bacterial ecosystem as a whole.101 

	When it comes to choosing a probiotic supplement to support the butyrate-producing species, the recommended Bifidobacteria species include 

	 

	
		B. infantis

		B. longum

		B. breve



	 

	Any Bifidobacteria strain will likely be able to perform the cross-feeding function, but these three species have other anti-inflammatory benefits, as will be discussed further below. Lactobacillus rhamnosus GG (found in Culturelle) is another good choice for promoting butyrate-production and thereby calming the immune system. 

	 

	Using Probiotics to Suppress Harmful Species

	 

	The second way in which probiotics can help rebalance a microbiome in disarray is by inhibiting the growth of harmful bacteria such as Klebsiella, E. coli, Streptococcus, and other species implicated in inflammatory diseases.102 Almost all probiotics will combat these pathogens to some degree, by competing with the harmful species for nutrients. Lactobacilli and Bifidobacteria are also generally helpful in suppressing pathogenic bacteria and yeast purely as a function of their general metabolism. That is because these species naturally produce acids that will change the acidity of the gut and thereby suppress many harmful species. 

	Against this backdrop, some probiotic species appear to have a particularly good ability to inhibit the growth of pathogenic bacteria: 103

	 

	
		B. breve

		B. infantis 

		B. longum

		L. rhamnosus

		L. plantarum



	 

	A probiotic supplement including some combination of these species is a good starting point in the fight to reclaim territory from the pathogens that contribute to inflammation. Yet there are even more potent options available, if we take advantage of the fact that even within the same species, some very specific strains of probiotics have pathogen-fighting properties that exceed that of other strains. 

	For example, within the L. reuteri species, the strain L. Reuteri DSM 17938 appears to be especially good at outcompeting pathogens. As a result, this particular strain (sold as BioGaia Protectis®) is often given to preterm infants to prevent serious infections.104 As further evidence of its ability to suppress pathogens, the strain helps reduce the number of episodes and duration of infectious diarrhea in young children attending day care centers.105 A recent study also suggests that this strain is effective in combating constipation-dominant SIBO by reducing the population of methane-producing bacteria in the small intestine.106 

	Within the L. rhamnosus species, the Culturelle® strain L. rhamnosus GG also has a slight edge in preventing opportunistic infections after antibiotics.107 It also outperformed many other probiotics in a study focused on reducing the severity and duration of infectious diarrhea in children.108 This strain is a particularly good choice because it helps calm inflammation, boost the butyrate producers, and restore the gut barrier. 

	Culturelle and BioGaia Protectis are therefore good options to consider. These products are widely available in many countries and are relatively inexpensive. 

	 

	Advanced Pathogen-Fighting Probiotics 

	 

	For a more aggressive approach to combating overgrowths of harmful bacteria or yeasts, we can turn to even more potent probiotics. Namely, the pathogen-fighting probiotics that have been proven effective in preventing or treating serious infections such as post-antibiotic C. difficile infection and adherent-invasive E. coli. These probiotics are 

	 

	
		BioK+® (L. acidophilus CL1285, L. casei LBC80, L. rhamnosus CLR2)

		Mutaflor® (E. coli Nissle 1917) 

		Florastor® (S. Boulardii CNCM I-745) 



	 

	These products are typically more expensive and not as widely available as other probiotics, but they are supported by persuasive evidence from multiple randomized clinical trials.109 These pathogen-fighting strains are exceptionally good at combating overgrowths of harmful bacteria because they have the unique ability to produce specific antimicrobial compounds. They can also block other organisms from adhering to the gut lining, which makes it more difficult for the harmful species to take up residence.

	If testing shows you have an overgrowth of inflammatory species such as Candida, E. coli, Streptococcus, or Klebsiella, it may be worth using one of these advanced pathogen-fighting options for one or two months to help clear the overgrowth. When it comes to choosing between these options, each has different advantages and availability in different countries. 

	 

	Bio-K+

	 

	Bio-K+ contains three proprietary strains: L. acidophilus CL1285, L. casei LBC80, and L. rhamnosus CLR2. It is available in capsules or beverage form in WholeFoods and other health food stores in the United States and Canada. It is unfortunately more difficult to obtain in other countries.

	The strains were originally isolated in the 1970s from the stools of a healthy infant. Dr. Francois-Marie Luquet isolated a variety of bacterial strains then identified three strains with the strongest antimicrobial activity against various pathogenic bacteria. After several years of research to optimize culture conditions and gastrointestinal survival of the strains, the Bio-K+ product was developed.110 

	Since that time, it has been used extensively in hospitals to prevent C. difficile infections. Following an outbreak of potentially fatal C. difficile infections in one hospital in Montreal in 2004, doctors began providing Bio-K+ to all patients there treated with antibiotics. 

	Multiple randomized, double-blind, placebo-controlled trials have now confirmed that Bio-K+ reduces the risk of developing the infections that cause antibiotic-associated diarrhea.111 For example, one study found that 44 percent of patients treated with antibiotics alone developed diarrhea and 24 percent developed C. difficile infection, whereas of the patients taking two capsules per day of Bio-K+, only 15 percent developed diarrhea and only 1 percent developed C. difficile infections.112 

	These findings are important because beyond C. difficile, many of the other infections that cause diarrhea in those taking antibiotics correspond to the infections that contribute to systemic inflammation, such as Klebsiella, E. coli, and Candida.113 The strains found in Bio-K+ may therefore be helpful to combat overgrowths of these pathogens. 

	Laboratory studies have also found that the strains used in Bio-K+ have strong antimicrobial activity against E. coli O157:H7, Salmonella, Staphylococcus, Listeria, and Enterococcus faecalis, all of which are strongly inflammatory.114 

	Bio-K+ has many other advantages, including a long history of use in hundreds of thousands of patients. The beverage formulations are certified gluten free and available in dairy, rice, or soy fermented drinks. Although soy is known for containing compounds that compromise gut health, these compounds are drastically reduced in fermented foods and unlikely to pose a risk in the very small amounts likely found in the Bio-K+ drinks.115 For those with celiac disease, the gluten-free certification likely outweighs the risk from consuming a small amount of soy, given the concern of unlabeled gluten being found in probiotics.116 

	Another advantage of Bio-K+ is that the strains have demonstrated survival in the gastrointestinal environment.117 The manufacturer also performs extensive quality control to verify strain identity and potency in each batch of the final product. These factors, along with its proven effects in protecting against serious gut infections, make Bio-K+ a good choice for a short-term pathogen-fighting protocol. 

	 

	Mutaflor 

	 

	Mutaflor contains an extensively studied strain of E. coli, called E. coli Nissle 1917. This particular strain was originally isolated from a soldier in World War I who escaped a severe outbreak of diarrhea affecting his regiment. The strain is thought to have protected the soldier from infection by Shigella. Unlike many other strains of E. coli, Nissle 1917 does not produce any known toxins or elicit an inflammatory response.118

	Soon after the strain was isolated, it became apparent that it could not only help prevent infections but also treat other intestinal conditions. It began being used as a probiotic supplement in Europe in the 1920s, under the trade name Mutaflor. Since then, research has confirmed the value of this particular probiotic strain in the treatment of diarrhea, constipation, and ulcerative colitis. 

	In patients with ulcerative colitis, two clinical studies have found that Mutaflor shows efficacy in maintaining remission equivalent to the gold standard medication treatment, mesalazine.119 As a result of these studies, Mutaflor is actually one of the few probiotics licensed as a medicine in Europe. A clinical trial in Crohn’s disease also reported a lower relapse rate after 12 months of receiving steroid treatment in combination with Mutaflor.120 

	Importantly, there is good reason to believe that in these conditions, Mutaflor works in part by suppressing pathogenic E. coli. 121 As discussed previously, there is a growing body of research linking many cases of Crohn’s, ulcerative colitis, and spondyloarthritis to a particularly aggressive form of E. coli, called “Adherent-invasive E. coli” (AIEC). Researchers have now found that E. coli Nissle 1917 can effectively inhibit the adhesion and invasion of various AIEC strains isolated from patients with Crohn’s disease.122 In laboratory studies, E. coli Nissle 1917 can in fact outcompete a range of pathogenic E. coli strains.123 It also appears to be particularly good at inhibiting the growth of Klebsiella and preventing invasion by Salmonella, Yersinia, Shigella, Listeria, and various other species known to cause serious gut infections.124 When given to newborns, E. coli Nissle 1917 colonizes the gut and reduces infection by pathogenic bacteria.125

	Beyond suppressing harmful bacteria, E. coli Nissle 1917 may also directly calm inflammation and help repair the gut barrier.126 Mutaflor is readily available in capsule form in Europe, Canada, Australia, and the United Kingdom. Unfortunately, the FDA barred Mutaflor from sale in the United States in 2011 because it does not fall within the technical definition of a “dietary ingredient,” unlike other probiotic species that have long been included in foods such as yogurts.127 To be sold in the United States, Mutaflor would therefore have to be approved as a drug, which is a long and expensive endeavor. Until the situation is resolved, many people in the United States have resorted to ordering online from Canadian pharmacies. 

	 

	Florastor

	 

	Saccharomyces boulardii is a species of yeast distantly related to baker’s yeast. In recent years, it has become a popular probiotic, particularly in the context of treating Candida yeast and preventing the opportunistic infections that often arise after antibiotic use. Although there are now many products available containing S. boulardii, it is important to note that all of the clinical studies showing efficacy in combating pathogens have been performed with a specific strain, known as S. boulardii CNCM I-745 or the Biocodex strain. This particular strain is sold under the trade name Florastor.

	The Biocodex strain of S. boulardii was discovered in Southeast Asia in 1920 by the French microbiologist Henri Boulard. He was searching for new strains of yeast to use in fermentation and happened to be visiting an area during a cholera outbreak. He noticed that people drinking a tea made from the skins of lychees were able to resist the cholera infection. Eventually, he isolated a specific strain of yeast from the surface of the lychees and found that it was this yeast that conferred protection against cholera.128

	Since that time, more than 50 randomized clinical studies have been performed to investigate the extraordinary properties of this strain, with many showing that it can protect against a variety of infections.129

	For example, numerous controlled trials have found that those taking S. boulardii during antibiotic treatment are about 50 percent less likely to develop antibiotic-associated diarrhea, which is usually caused by opportunistic infections.130 A 2017 study found that taking S. boulardii in conjunction with antibiotics leads to less overgrowth of E. coli.131

	Supplementing with S. boulardii does not just prevent gastrointestinal infections but can also help reduce the severity of infections that are already established.132 Studies have found that S. boulardii can reduce the severity of infectious diarrhea, which is often caused by pathogens such as E. coli or Salmonella.133 It has also been shown to directly inhibit other specific pathogens most often associated with inflammation and SIBO.134 One way in which S. boulardii can reduce the severity of gut infections is by blocking or breaking down the toxins they produce, such as lipopolysaccharide.135 

	Furthermore, S. boulardii is particularly well known for its activity against a variety of species of Candida yeast.136 In addition to suppressing the growth of Candida, it helps stop Candida adhering to surfaces and forming a biofilm to protect itself.137 The ability to combat Candida is invaluable because Candida overgrowths in the GI tract are very common and highly inflammatory.138 Higher levels of intestinal Candida are often seen in those with Crohn’s disease and ulcerative colitis.139 It has been suggested that inflammation in the gut makes it easier for Candida to colonize, which then triggers further inflammation in a vicious cycle.140 Supplementing with S. boulardii could be one step toward breaking this cycle. (Additional supplements to combat Candida are discussed in chapter 3.) 

	In addition to suppressing harmful bacteria and yeasts, S. boulardii can also help restore the intestinal barrier. This was evident from a study of patients with Crohn’s disease who still show abnormal intestinal permeability even when the disease is in remission. When a group of patients took S. boulardii for three months, their intestinal permeability improved.141 

	The effect of S. boulardii in Crohn’s disease does not end there. It also significantly reduces symptoms and the risk of relapse. When patients with Crohn’s disease in remission took S. boulardii for six months, only 6 percent relapsed, compared to 38 percent not taking the probiotic.142 In another placebo-controlled study, S. boulardii significantly reduced the severity of Crohn’s disease in those with continuing moderate symptoms.143 Again, this likely occurs by suppressing pathogens that would otherwise antagonize the immune system. S. boulardii may therefore be able to play a similar role in dialing back other related autoimmune diseases. 

	S. boulardii is not suitable for everyone, however. Isolated cases of S. boulardii entering the bloodstream and causing infection have been reported in seriously ill patients and those with central venous lines.144 This probiotic should probably also be avoided by those with an allergy or hypersensitivity to baker’s yeast (Saccharomyces cerevesiae), because the two are closely related. 

	If you decide to try S. boulardii, it is best to choose the Florastor brand if you can because this product contains the specific strain used in the clinical trials discussed above. The dose used in most studies is 500–1000 mg per day, which corresponds to two to four capsules per day. 

	 

	Probiotics and SIBO

	 

	The value of probiotics in treating small intestinal bacterial overgrowth (SIBO) is hotly debated. Some take the view that if SIBO is caused by an excess of bacteria in the small intestine, adding further bacteria in the form of probiotics is counterproductive. In addition, those with SIBO often find that probiotics can worsen symptoms such as bloating and histamine reactions, at least in the short term. 

	The alternate view is that the inflammation and damage caused by SIBO are often driven by particular species of unfriendly bacteria, and probiotics can be a key weapon in suppressing those species in the long term. Probiotics may also combat SIBO in other ways, such as improving the speed of transit through the digestive system, which reduces the opportunity for bacterial overgrowth. 

	The clinical studies that have been done so far do indicate that probiotics can be somewhat helpful in treating SIBO. For example, we saw earlier that the BioGaia Protectis strain of L. reuteri appears to be effective in combating methane-dominant SIBO. Another study found that four weeks of treatment with a probiotic combination that included several Bifidobacteria and Lactobacillus species was able to eradicate SIBO in a quarter of patients.145 A similar probiotic combination was able to produce a clinical improvement in 80 percent of patients with SIBO, whereas only 52 percent of patients taking antibiotics improved.146 Other probiotic species that have been found helpful for SIBO include Bacillus clausii and Bacillus coagulans.147 These species are not necessarily the best choices for those with autoimmunity though, because they can be somewhat inflammatory. 

	Two other types of probiotics are often recommended to those with SIBO: soil-based organisms and so called “D-lactate-free” probiotics. There is little to no clinical evidence supporting the use of soil-based organisms and these products should be considered high-risk, given the possibility that they can colonize the gut long term. 

	The benefit of D-lactate-free probiotics may also be oversold. The supposed advantage of these probiotics is based on the fact that in some cases, SIBO can involve an excess of D-lactate.148 Although the body has mechanisms to quickly metabolize lactate, extreme excess is thought to cause fatigue, weakness, and cognitive impairment.149 Companies have therefore marketed probiotics that produce very little D-lactate as more suitable for those with SIBO. Yet the original studies linking D-lactate to SIBO were done in the context of severe SIBO caused by surgical shortening of the small intestine. This is a very unique situation and the findings cannot be extrapolated to ordinary SIBO. Very little is known about the role of D-lactate in producing symptoms of SIBO in those with intact digestive systems. Nevertheless, if you do notice worsening fatigue or cognitive impairment with Lactobacillus probiotics, note that Bifidobacteria species typically produce very little D-lactate. 

	In the end, our choice of probiotic in the context of SIBO should focus on the ultimate goal of reducing the burden of pathogens in the small intestine. Bifidobacteria are likely helpful in this context, but we may see even more benefit from the specialist pathogen-fighting strains discussed above: BioGaia Protectis, Mutaflor, Bio-K+, and Florastor. These have all been studied extensively in clinical trials and have been found to suppress a range of pathogens that are common culprits in causing SIBO. They also share the important properties of reducing overall inflammation and helping repair the gut barrier, which are the other key goals of probiotic treatment. 

	 

	For more advanced treatment of SIBO and pathogen overgrowth, some people may still find that they also need to supplement with bile, digestive enzymes, and other supplements. These strategies are covered in chapter 3.

	 

	 

	Using Probiotics to Restore the Integrity of the Gut Barrier 

	 

	Probiotics that suppress harmful species of yeast and bacteria will go a long way toward healing leaky gut, because pathogen overgrowth is often one of the root causes of increased intestinal permeability.150 By addressing the cause of the problem, we give the natural repair mechanisms a chance to work. 

	Yet probiotics can also help directly support the healing process itself. That is because butyrate is in fact the main energy source for the cells lining the intestines. It powers the repair and regeneration of every component of the intestinal barrier.151 Because probiotics such as Bifidobacteria and L. rhamnosus GG help support butyrate production, they can therefore help reverse leaky gut.152 Other strains of probiotics can also promote repair and regeneration of the intestinal lining in more direct ways. E. coli Nissle 1917 and B. infantis, for example, have both been found to produce compounds that directly boost the production of tight junction proteins.153 

	Overall, the probiotics that are particularly good at reversing leaky gut include154 

	
		B. infantis 

		B. breve

		L. rhamnosus GG

		E. coli Nissle 1917

		L. plantarum 

		L. acidophilus



	 

	Anti-inflammatory vs. Inflammatory Probiotics 

	 

	All the beneficial effects of probiotics discussed so far have the net effect of reducing inflammation. But probiotics can also directly modulate the immune system, for better or worse. That is because different probiotics can shift the dial on the immune system in different directions. Some can reduce the production of inflammatory mediators, which makes the immune system more tolerant and less likely to overreact to perceived threats. Other probiotics activate components of the immune system that fight infection, but in the process may increase the production of inflammatory mediators. 

	Probiotics that are known to be anti-inflammatory include 155 

	 

	
		B. infantis

		B. breve

		B. longum

		L. rhamnosus GG (Culturelle) 

		L. reuteri DSM 17938 (BioGaia Protectis) 

		B. infantis 35624 (Align)

		E. coli Nissle 1917 (Mutaflor)

		S. boulardii CNCM I-745 (Florastor)

		L. acidophilus 



	 

	At the cellular level, these probiotics have been shown to reduce a wide variety of inflammatory mediators, including the mediators involved in psoriasis and arthritis.156 Clinical studies also show that these probiotics can reduce the severity of inflammatory conditions such as ulcerative colitis, allergy, and eczema.157 

	In contrast, certain other probiotics can tend to promote immune activation and could potentially undermine our efforts to lower inflammation. There are two main ways in which this can occur in the autoimmune context. The first is by activating immune cells called T helper 17 cells (Th17 cells), which produce powerful inflammatory mediators. The second is by producing large amounts of histamine, which can trigger the innate immune system. 

	 

	Th17 cells, IL-17, and Probiotics 

	 

	Th17 cells are specialized helper immune cells that have recently been recognized as playing a significant role in driving autoimmune disease.158 Th17 cells produce a cytokine called Interleukin 17 (IL-17). This is an immune-stimulating mediator that ordinarily plays an important role in combating gut infection but can also orchestrate the inflammation involved in some autoimmune diseases, particularly ankylosing spondylitis, psoriatic arthritis, and psoriasis. In fact, the newest generation of biologics used to treat these conditions (such as Cosentyx and Taltz) actually work by blocking IL-17. 

	Given that IL-17 plays a key role in driving inflammation, it stands to reason that we should try to minimize anything that boosts IL-17. Some species of bacteria and yeasts are very strong inducers of IL-17. This includes Klebsiella, Candida albicans, Campylobacter, Enterococcus, and other common gut pathogens, but also species occasionally found in probiotic supplements, such as B. adolescentis.159 

	Research in this area has only just begun, so for many species of probiotics, we have no information about how they influence Th17 cells and IL-17 production. Yet we do know that some probiotics can actually calm inflammation by reducing IL-17 production, while many others have very little direct effect on IL-17. At the time of writing, the best available information we have is as follows: 

	 

	Mild suppressors of IL-17:160 

	 

	
		L. rhamnosus GG

		B. longum subspecies infantis 35624

		L. acidophilus 

		L. reuteri DSM17938



	 

	Little to no direct effect on IL-17:161

	 

	
		B. breve

		B. infantis

		B. longum

		B. lactis 

		L. rhamnosus 

		L. casei

		S. boulardii 



	 

	Possible inducers of IL-17:162 

	 

	
		B. bifidum

		B. coagulans



	 

	Strong inducers of IL-17:163 

	 

	
		B. adolescentis 

		Klebsiella pneumoniae 

		Enterococcus faecalis 

		Campylobacter jejuni 

		Candida albicans

		Citrobacter species

		Salmonella species

		Streptococcus



	 

	Until more is known, the most cautious approach is to strictly avoid probiotics that contain B. adolescentis. What is less clear is whether we need to avoid probiotic combinations that contain B. bifidum. On its own, this species appears to be a mild-to-moderate inducer of IL-17 in laboratory studies.164 But in at least one animal study, a probiotic combination that included B. bifidum decreased IL-17 production overall (and also suppressed experimental inflammatory bowel disease and rheumatoid arthritis).165 B. bifidum is particularly good at combating infections, so in real life it may ultimately lower IL-17 levels by suppressing other inflammatory bacteria or yeasts. 

	A similar effect has been seen with B. breve and L. casei. On their own, these species have no direct effect on IL-17 production. But in the real-world context, they significantly reduce the IL-17 triggered by other infections.166 

	Ultimately, the major cause of high levels of IL-17 in those with autoimmune disease is likely to be the overgrowth of species such as Klebsiella, E. coli, Streptococcus, and Candida. Addressing these overgrowths with pathogen-fighting probiotics is probably one of the best tools we have to naturally lower IL-17. Other strategies that can help reduce IL-17 production include getting adequate amounts of vitamin A, vitamin D, and omega-3 fats, along with supporting our resident butyrate-producing microbes.167 

	 

	 

	Histamine production by probiotics

	 

	The second way in which probiotics can potentially promote inflammation is by producing histamine. Some species of bacteria produce large amounts of histamine by degrading dietary amino acids. In sensitive individuals, this histamine then activates mast cells, which triggers an increase in intestinal permeability, along with a variety of allergy-like symptoms such as itching, flushing, fatigue, and headaches. 

	The probiotic species typically regarded as the worst when it comes to histamine production are S. thermophilus and L. bulgaricus.168 There is unfortunately a lack of reliable data about histamine production by many other species. Even within the same species, different strains may produce different amounts of histamine. We do know that in general, Bifidobacteria are less likely to produce histamine than Lactobacilli. Within the Lactobacilli species, L. acidophilus and L. rhamnosus are not typically histamine producers.169 

	The fact that a probiotic combination contains some histamine-producing species is not necessarily a deal-breaker, however. Other strains in the combination may be good at degrading histamine, and the combination as a whole may be good at suppressing histamine-producing bacteria naturally resident in your gut. The high-potency combination probiotic VSL#3, for example, contains the high-histamine producers S. thermophilus and L. bulgaricus. Some people will tolerate this probiotic, while others will not. (Note that researchers have recently raised quality concerns with VSL#3, following a change in manufacturing.170) 

	If you find you are particularly sensitive to histamine-producing strains of probiotics, the root cause may be an overgrowth of histamine-producing or immune-stimulating microbes in your gut. Recent studies have found that certain gut microbes can produce a significant amount of histamine. This includes E. coli and Morganella morganii.171 (Overgrowths of these particular species can be detected on stool tests such as the GI-Map.) Other pathogens in the gut can also stimulate the immune system itself to release histamine. This includes Candida yeast, for example. The net effect is that an overgrowth of pathogens can heighten sensitivity to additional histamine from probiotics. Yet probiotics that combat these pathogens may be part of the long-term solution to histamine intolerance. 

	 

	Probiotic Buyers Guide

	 

	There are many factors to weigh when choosing a probiotic, but perhaps the best place to start is by identifying products containing the species we want, without any that could spur inflammation. We can then consider whether to choose a probiotic containing mild strains, or more potent pathogen-fighters. 

	 

	Level 1 Probiotics 

	 

	At the introductory level, it is best to choose a probiotic combination that includes at least one of the preferred Bifidobacteria species, namely: 

	
		B. infantis 

		B. longum

		B. breve



	 

	These species excel at cross-feeding the butyrate producers, restoring the gut barrier, and calming inflammation. Recommended products with these species and no inflammatory species include: 

	
		Jarrow-dophilus Allergen Freed

		Klaire Labs Ther-Biotic Metabolic Formula

		Probiotic Pearls Digestion and Immunity 



	 

	These particular combination products also contain lactobacillus strains that may provide some further help in suppressing harmful bacteria and restoring the gut barrier. For example, L. acidophilus is known for its ability to combat leaky gut, while three of the specific strains used in the Jarrow Allergen Free combination are particularly good at suppressing E.coli (namely, L. plantarum LP01, L. rhamnosus LR-04, and B. breve BR-03). 

	Culturelle Health & Wellness and BioGaia Protectis are also good entry-level probiotics. These single-strain lactobacillus probiotics have been studied extensively and are typically well tolerated by even the most sensitive individuals, including newborn infants. 

	All of these Level 1 probiotics are good options for long-term maintenance, to continue supporting your beneficial microbes while deterring undesirable species. If, however, you do not see sufficient improvement, or you already know you have a significant pathogen overgrowth, you may need one of the more potent probiotics detailed below. 

	 

	Level 2 Probiotics

	 

	For stronger activity against the undesirable bacteria that can drive inflammation, we can select a probiotic with a higher potency and broader range of Bifidobacteria species.  Good options include: 

	
		Gut Pro and Gut Pro Infant

		Jarrow Bifidus Balance

		Renew Life Adult 50 Plus Go Pack 

		Kirkman Bifido Complex



	 

	Because these probiotics contain B. bifidum, they may be slightly more effective than the level 1 probiotics at combatting pathogens. Yet once pathogen overgrowth is brought under control, this potent species is likely no longer required. Because B. bifidum may theoretically spur immune activity, it may be preferable to return to a milder level 1 probiotic for ongoing maintenance. (You can of course continue taking a level 2 probiotic long-term, if you find that you respond well). 

	 

	Level 3 Probiotics 

	 

	For those with particularly severe inflammation, an overgrowth of persistent species such as E.coli, Candida, or Klebsiella, or a diagnosis of SIBO, you may see the greatest improvement by starting with 30 to 60 days of treatment with one of the advanced pathogen-fighting probiotics: 

	
		BioK+ 

		Mutaflor 

		Florastor 



	 

	This intensive treatment phase is intended to suppress the harmful species that are notoriously difficult to combat. Once you see a significant improvement in symptoms, you can then revert to a level 1 or 2 probiotic for long-term use.  (You may also decide to continue taking a level 3 probiotic for an extended period of time if you prefer.)   

	 

	Other Factors Influencing Probiotic Choice

	 

	Within each of the levels above, the choice of probiotic may be dictated by other factors unique to your particular circumstances. If you are located in Europe, for example, you may have easy access to BioGaia, Mutaflor, and Florastor, but difficulty obtaining certain other products. For individuals who are sensitive to even trace amounts of dairy, most of the probiotics listed above will be suitable, with the exception of Pearls Digestion & Immunity and Jarrow Bifidus Balance. 

	If you find that you need to avoid fillers containing starch, prebiotics or maltodextrin, preferred options include: 

	
		Klaire Labs Ther-Biotic Metabolic Formula (level 1)

		Probiotic Pearls Digestion and Immunity (level 1)

		BioGaia Protectis (level 1)

		Gut Pro and Gut Pro Infant (level 2)

		Kirkman Bifido Complex (level 2)

		Renew Life Adult 50 Plus Go Pack (level 2) 

		Florastor (level 3)

		BioK+ (level 3)



	 

	In the end, the probiotics identified in this chapter are good options to consider, but some experimentation may be needed to find what works best for you. For up-to-date information on available products and links to online stores, see www.keystonebook.com/probiotics. 

	 

	Prebiotics 

	 

	An optional add-on strategy to maximize the effect of your probiotic is to include a daily prebiotic fiber supplement. Prebiotics are typically forms of soluble fiber that are intended to preferentially feed beneficial bacteria. They can have a dramatic effect on the balance of species in the gut, with much bigger boosts to beneficial bacteria than we can produce with probiotics or diet alone. 

	The problem is that the resulting changes to the microbiome are quite unpredictable. Many prebiotics can feed unwanted species, too, and help these species multiply alongside the beneficial species we are trying to boost. In this way, prebiotics are similar to fertilizer. Fertilizing a lawn can help grass grow, but it may also help the weeds grow. 

	 It may be that we can get the best results from prebiotics by doing some “weeding” first. That is, by spending several months focused on other measures to suppress harmful species, such as pathogen-fighting probiotics, supplements, and dietary changes, before introducing a prebiotic to help the beneficial species maintain the upper hand. Even with this strategy of holding off until some balance is restored, prebiotics will remain a high-risk but high-reward proposition. We can improve the odds somewhat by choosing particular prebiotics that have a greater chance of favoring the right bacteria. While there are a wide variety of prebiotic supplements available, the following section describes five commonly available options.

	 

	Acacia Fiber

	 

	One of the most well-tolerated prebiotics currently available is acacia fiber, also known as gum arabic or acacia gum. Derived from the sap of the African acacia tree, this form of soluble fiber is sold as Heather’s Tummy Fiber™ and Renew Life™ Organic Clear Fiber, among other products. Acacia fiber can very effectively stimulate the beneficial Bifidobacteria, increase butyrate levels, and improve leaky gut.172 The balance of the evidence suggests that it does not encourage significant growth of undesirable species.173 (Although one laboratory study did report that Klebsiella could ferment a similar type of carbohydrate, so it is best avoided by those with ankylosing spondylitis or a known Klebsiella overgrowth.)174 

	In human studies, acacia fiber typically causes little to no gas or bloating even at high doses, unlike most other prebiotics.175 When used for several weeks, it has a remarkable ability to reduce both diarrhea and constipation, likely due in large part to its ability to promote beneficial bacteria.176 The optimal dose of acacia fiber is thought to be 10 to 15 grams per day, which is approximately two measuring tablespoons. However, it may be better to start at a much lower dose, such as ½ a teaspoon per day, and increase the dose over the course of several weeks. 

	 

	Galactooligosaccharides (GOS)

	 

	Another form of prebiotic often used to boost beneficial bacteria is galactooligosaccharides, or GOS for short. On their own, GOS do little to support the butyrate producers, but they may be helpful for getting the best response from a Bifidobacteria probiotic. 

	 These indigestible carbohydrates are actually a major component of human breast milk, where they are present solely to feed important beneficial bacteria in the infant.177 With this context, it is perhaps unsurprising that galactooligosaccharides are fairly selective for Bifidobacteria.178 Bifidobacteria are among the predominant bacteria present in newborns, and it makes sense that human breast milk evolved to include a prebiotic that feeds these species but not potential pathogens. 

	GOS may even suppress some pathogens. When preterm infants were given a formula supplement with GOS, the total abundance of common pathogens dropped significantly (while the Bifidobacteria increased from 5 percent of total bacteria to over 30 percent).179 Another recent study found that supplementing with GOS could reduce the level of Streptococcus, a common contributor to both SIBO and psoriasis.180 Yet this same study found that GOS can also suppress some of the butyrate-producing species and increase the abundance of Prevotella, which has been linked to rheumatoid arthritis.181 Therefore the effects of GOS may be somewhat unpredictable and it is likely more appropriate for those with psoriasis than RA. 

	Most of the studies finding a benefit of GOS have used a dose of 8 to 15 grams per day, but it appears that GOS can boost Bifidobacteria even at a much lower dose of 2.5 grams per day,182 which is similar to the amount found in a single-serve sachet of Bimuno™, the most well-known GOS prebiotic supplement. 

	 

	Partially Hydrolyzed Guar Gum

	 

	Partially hydrolyzed guar gum is an alternative prebiotic that is often well tolerated by those with significant intestinal symptoms. This prebiotic is sold as Sunfiber™ and Nutrisource Fiber™, for example. 

	Partially hydrolyzed guar gum clearly enhances the growth of beneficial bacteria such as Bifidobacteria and the butyrate producers.183 As we would expect, it also strongly boosts butyrate levels.184 Yet there is conflicting and limited information available concerning its impact on undesirable bacteria.185 

	We do know that in human studies, partially hydrolyzed guar gum has been found useful in treating conditions involving bacterial overgrowth, such as irritable bowel syndrome.186 The results are likely to differ between individuals though. Dr. Allyson Siebecker, a physician who specializes in treating SIBO, reports that some patients are “prebiotic responders” and do very well with prebiotics such as partially hydrolyzed guar gum, whereas these prebiotics may worsen symptoms for others.187

	 

	Psyllium

	 

	Psyllium husk is yet another alternative prebiotic that feeds beneficial butyrate producers, apparently without significantly feeding E. coli or Klebsiella.188 Yet it has a major drawback. Unfortunately, the plants used to grow psyllium are very good at absorbing lead from the soil. As a result, psyllium fiber supplements often contain high levels of lead and probably should not be used long term. 

	 

	Fructooligosaccharides (FOS)

	 

	The least desirable prebiotics for those with gut-related autoimmune conditions are those made up of chains of fructose molecules, called fructans. Fructans include short chains of fructose, known as fructooligosaccharides (FOS), or long chains, known as inulin. These prebiotics are well known for their ability to profoundly boost beneficial bacteria.189 Yet fructans are not suitable for everyone. 

	These prebiotics not only feed the beneficial bacteria but may also feed undesirable bacteria such as Klebsiella, Streptococci, and E. coli.190 It is therefore best to avoid prebiotics containing large amounts of inulin or FOS. 

	Fructans are also found in onion, asparagus, leeks, garlic, green banana, and some probiotic supplements. The smaller amount found in these sources is less concerning than a concentrated prebiotic supplement and may not be a problem for everyone. Nevertheless, some people may benefit from limiting high-fructan foods, at least in the short term and as part of a broader program to suppress the population of inflammatory microbes.  

	 

	 


Chapter 3. Additional Strategies to Combat Bacterial Overgrowth

	 

	 

	Probiotics and diet should be the cornerstones of a long-term strategy to combat an excess of undesirable bacteria. Yet there are several other approaches that can provide further help to tackle specific pathogens or SIBO, including supporting proper digestion and the short-term use of natural antimicrobial supplements. The conventional medical approach to treating SIBO with antibiotics is also one option to consider. 

	 

	The Conventional Approach

	 

	The standard treatment for SIBO is an antibiotic called Rifaximin (Xifaxan). Unlike other antibiotics, Rifaximin is not absorbed into the bloodstream. Instead, it stays in the gut where it can target the bacteria that cause SIBO. This particular antibiotic is not as detrimental to the overall microbiome as other antibiotics because its activity is largely limited to the small intestine. It needs bile to dissolve, so becomes poorly soluble and loses effectiveness when it arrives in the large intestine. As a result, Rifaximin can target overgrowth in the small intestine without significantly harming the good bacteria in the large intestine. 

	Nevertheless, this antibiotic is not a magic solution for SIBO. Rifaximin is very expensive, often not covered by insurance, and relapses after treatment are incredibly common. In fact, within nine months, 40 percent of patients relapse, most likely because the underlying causes of SIBO are not addressed.191 

	Yet it cannot be questioned that at least in the short term, Rifaximin often works quite well. In a recent study in three patients with psoriasis who tested positive for SIBO by glucose breath test, treatment with a combination of Rifaximin and a prebiotic (guar gum) for 12 days eradicated the bacterial overgrowth and significantly improved psoriasis.192 The redness of psoriasis plaques was reduced by 43 percent just from this very brief treatment regime. 

	Another common method of treating SIBO is to use various natural antimicrobial supplements, such as oregano oil and grapefruit seed extract. Many of these antimicrobials will indeed suppress the bacteria involved in SIBO, but they can also cause significant destruction to the population of beneficial microbes. In the long term this may actually exacerbate SIBO and allow harmful bacteria to flourish. 

	For long-term control of SIBO while preserving the beneficial species in the large intestine, a better starting point is to focus on restoring the normal mechanisms that prevent bacterial overgrowth in healthy individuals. The first way to do this is through meal spacing. 

	 

	Meal Spacing 

	 

	One of the most important mechanisms that normally keeps bacteria numbers low in the small intestine is the cleaning cycle that sweeps away the bacteria and debris between meals. This is termed the migrating motor complex (MMC). The MMC is a very specific pattern of gastrointestinal muscle activity that differs significantly from the normal activity during digestion. It involves coordinated waves to push debris along the small intestine. A small amount of bile is also secreted to act as soap and help the cleaning function. The entire cycle takes about two hours, culminating in a burst of activity that produces the rumbling noises many people mistake for hunger pangs. 

	Importantly, the MMC cleaning process shuts down when food is ingested. The small intestine effectively has two modes of operation: digesting and cleaning. If food is eaten too frequently during the day, the small intestine will remain in digesting mode and the MMC will never get the chance to clean away food residue and bacteria. 

	To give the MMC as much opportunity as possible to do its important job, it is best to eat only at defined meal times. Dr. Mark Pimental, a gastroenterologist who has led much of the research on SIBO, recommends spacing meals at least four to five hours apart, with no snacking.193 (Drinking water or other noncaloric beverages between meals is not a problem.) It may not be realistic to space your meals properly every single day, but the more often you can, the better. 

	The MMC also significantly slows down during sleep, so it is best to eat dinner several hours before bed, if possible. An example meal schedule would be to eat at 8 a.m., 1 p.m., and 6 p.m. Alternatively, you may find it easier to eat four smaller meals, say at 8 a.m., 12 p.m., 4 p.m., and 8 p.m. 

	If you find it difficult to stick to an eating schedule and maintain steady energy levels without snacking, it is possible that you are relying too heavily on carbohydrates for fuel. Try to include at least 30 grams of protein in each meal, along with a source of fiber and fats such as avocado or olive oil. It may also take some time to adjust to a new eating schedule. 

	 

	Digestive Support 

	 

	In healthy people, the combined action of stomach acid, enzymes, and bile salts also plays a key role in preventing bacterial overgrowths. Bile not only acts as a detergent to clean the small intestine, but it also directly suppresses many undesirable species, including Streptococci, Klebsiella, E. coli, and other species that produce lipopolysaccharide.194 Bile in fact reduces our exposure to lipopolysaccharide in another way as well—by reducing the amount of lipopolysaccharide absorbed from the small intestine.195 

	Producing adequate stomach acid and digestive enzymes is also essential to preventing bacterial overgrowth. If you do not produce enough, digestion will slow and food can sit and ferment in the upper digestive system, leading to SIBO. 

	Some people therefore benefit tremendously from supplementing with enzymes, acid, or bile. Several physicians have reported that bile supplementation alone can significantly improve psoriasis in many cases.196 

	Unfortunately, it is difficult to know whether you are producing sufficient bile, acid, and enzymes, so some element of trial and error is inevitable. A good starting point is a bile supplement such as ox bile or Jarrow Bile Factors, taken at the end of meals. The next step would be to consider adding a supplement containing a combination of betaine HCL, pepsin, and pancreatin. (See www.keystonebook.com/supplements.)

	 

	Prokinetics 

	 

	Gastroenterologists who specialize in SIBO often emphasize that long-term control of bacterial overgrowth in the small intestine depends on supporting motility as much as possible, particularly where scar tissue or a history of food poisoning is involved. To that end, doctors often prescribe medicines or natural agents to stimulate the cleansing activity of the migrating motor complex. 

	Prescription options include low-dose erythromycin or low-dose naltrexone. Low-dose naltrexone has other potential benefits and is discussed in chapter 9. Nonprescription options include ginger and a herbal combination called Iberogast. Iberogast is often regarded as the best choice, because it is well tolerated and continues working long term. Used in Europe for the past 40 years to treat all manner of digestive complaints, Iberogast has been shown to increase motility in the small intestine.197 In controlled clinical trials, it has also been proven effective for irritable bowel syndrome and conditions associated with delayed stomach emptying.198 In addition, the safety of Iberogast has been studied extensively in clinical trials, with no serious side effects, despite use by an estimated 25 million people over the past 50 years.199 To support the migrating motor complex, Iberogast is best taken two hours after each meal. 

	 

	Together, the combination of meal spacing, digestive supplements, and prokinetics can provide a powerful boost to the natural mechanisms that sweep the small intestine clear of excess bacteria. These three steps alone provide a good starting point to begin tackling milder cases of bacterial overgrowth, without any risk of harming the overall microbiome. The same three steps are also important to prevent SIBO from returning after more aggressive treatment, such as with antibiotics or natural antimicrobials. 

	 

	Natural Antimicrobials

	 

	The next phase of combating either SIBO or particular inflammatory bacteria such as Klebsiella or Streptococcus is a short-term treatment with one or more natural antimicrobial compounds. It may or may not be necessary to go down this path, depending on how well you respond to diet, probiotics, and other measures. 

	If you do decide to use natural antimicrobials, it is best to keep the treatment period short (typically one month) and to choose compounds that do the least damage possible to the beneficial species of gut bacteria. To that end, it is important to avoid broad-acting antimicrobials, such as grapefruit seed extract and oregano oil, and instead choose the most targeted and specific options. 

	When it comes to suppressing the microbes most often implicated in SIBO and autoimmunity, without harming the overall microbiome, the best options are lactoferrin, allicin, and berberine. For the best results, all three of these can be taken half an hour before meals for 30 days. If you have a sensitive stomach, it may be best to start each supplement separately and begin with a single capsule each day.   

	Note that many people report an initial phase of feeling worse after beginning antimicrobial compounds, with symptoms such as fatigue, stomach pain, or nausea. This may be caused by an immune reaction to the dying bacteria and yeasts and should only last for one or two weeks. 

	 

	Lactoferrin

	 

	Lactoferrin is an iron-transport protein that plays a key role in defending against infection. It is present in high concentrations in tears, saliva, and breast milk. Because human and bovine lactoferrin are quite similar, this protein can also be purified from cow’s milk and is therefore readily available in supplement form. 

	Lactoferrin works in part by strongly binding to iron, making that iron unavailable to pathogenic bacteria but still usable by our own cells. This mechanism of action targets undesirable bacteria while leaving many beneficial species untouched.200 

	Lactoferrin is particularly effective against Klebsiella and E. coli, for example.201 It not only inhibits the growth of these species but also helps break down the biofilms that E. coli and Klebsiella produce to shield themselves from our immune system. In addition, lactoferrin stops harmful bacteria from sticking to and invading intestinal cells, including the specific type of aggressive E. coli implicated in Crohn’s disease.202 

	Importantly, lactoferrin can suppress harmful bacteria without harming important anti-inflammatory species such as Bifidobacteria. Researchers have actually found that it can boost the number of Bifidobacteria, especially B. breve and B. infantis.203 In human trials, giving lactoferrin-supplement formula to infants prevents serious infections while increasing Bifidobacteria levels.204 

	Lactoferrin supplements may not be suitable for those with severe dairy allergy because the protein is purified from cow’s milk and trace amounts of whey or casein may therefore be present in the final supplement. The amount of these other proteins is likely to be minute, however, so the benefits of lactoferrin may outweigh this concern for those with only minor sensitivities to dairy.

	Lactoferrin supplements are typically available in a dose of 250 milligrams per capsule and the usual dose is two to four capsules per day, before meals. Recommended brands include Jarrow and Life Extension (See www.keystonebook.com/antimicrobial-supplements.) 

	 

	Allicin

	 

	Garlic has been used to treat gastrointestinal complaints and infections for thousands of years.205 The primary compound in garlic responsible for this infection-fighting ability is allicin, which forms when garlic is cut or crushed. 

	To obtain a sufficient amount of allicin to suppress harmful bacteria and yeasts, a supplement is typically more convenient than consuming large amounts of fresh garlic. An allicin supplement also allows us to avoid the fructans found in fresh garlic, which cause intestinal symptoms for many people with bacterial overgrowth. 

	Although allicin can combat a range of infections, this compound is particularly good at conquering the specific bacteria that have been implicated in psoriasis, rheumatoid arthritis, psoriatic arthritis, and ankylosing spondylitis (namely Streptococcus pyogenes, Proteus mirabilis, E. coli, and Klebsiella).206 Allicin can also combat other inflammatory species that may contribute to inflammation, including Enterococcus faecalis, Helicobacter pylori, and Citrobacter freundii.207 

	In addition, allicin has potent antiviral and antifungal activity. Studies have found that it kills Candida yeast almost as effectively as the prescription antifungal fluconazole.208

	Helpfully, allicin appears to be relatively selective for harmful species of bacteria and has much less effect on beneficial species such as Lactobacilli and Bifidobacteria.209 We do not yet know how allicin impacts the broader microbiome, but initial laboratory and animal studies indicate that it may actually increase the overall diversity and boost the all-important butyrate-producing species.210

	The preferred supplement option is AlliMax, because it contains stabilized allicin rather than merely a garlic extract intended to result in allicin production in the body. AlliMax does contain a small amount of maltodextrin, which can potentially feed unwanted microbes, but the powerful antimicrobial effect of the supplement likely outweighs the presence of maltodextrin. Other alternative brands include Garlinase and Pure Encapsulations GarliActive, although these products contain garlic extract rather than allicin, so they may be less effective and more likely to cause unpleasant side effects. 

	 

	Berberine

	 

	Berberine is a compound found in several medicinal herbs, including goldenthread, goldenseal, Oregon grape, and barberry. These herbs have been used in traditional Ayurvedic and Chinese medicine for centuries, typically to treat gastrointestinal infections. More recently, berberine has become a popular treatment option for SIBO, diabetes, and high cholesterol.211 Most importantly for our purposes, berberine has been found to kill or inhibit a variety of inflammatory species of gut microbes, including Klebsiella, Streptococcus, and many other species that produce lipopolysaccharide.212 Berberine is particularly active against Candida yeast and E. coli.213   

	Perhaps the most exciting prospect in the use of berberine is the potential to not only suppress these harmful species but to actually increase the population of beneficial species. In a series of animal studies published in 2017 and 2018, berberine was found to boost the population of important butyrate-producing species.214 This led to a reduction in inflammatory mediators and an improved gut barrier. 

	From these extraordinary properties, we would expect berberine to be incredibly helpful in autoimmune diseases driven by disruptions to the microbiome. Although we do not yet have any human clinical trials in this area, the results of animal studies are very promising. Two studies published in 2017 found that in animal models of arthritis, berberine reduces joint inflammation and prevents bone erosions.215 Additional studies have suggested that berberine may be useful in a variety of other autoimmune diseases that have been linked to gut bacteria and Th17 cells, such as multiple sclerosis and Behcet’s disease.216

	Even setting aside this new encouraging research, berberine has a long history of use in successfully treating gastrointestinal complaints such as SIBO and Candida, so there is particularly good reason to try this supplement if testing reveals you have an overgrowth of yeast or bacteria. 

	When it comes to potential side effects, the major concern with berberine is its interaction with other medications. Because berberine may slow down the activity of specific liver enzymes, it is best avoided by those taking medications that are metabolized by Cytochrome P450 enzymes (a list of these medications can be found online by searching for “Flockhart table”).217 Do not take berberine if you are pregnant or nursing.  

	Berberine also has other potential effects to be mindful of. Some of these effects may actually be helpful, such as the ability to lower cholesterol and to lower blood sugar levels in those with diabetes.218 Berberine may also lower blood pressure in some individuals. 

	The typical dose of berberine is 500 milligrams, three times per day. Recommended brands include Thorne and Metagenics Candibactin-BR. Since berberine may occasionally cause nausea or stomach upset, many practitioners recommend working up to this dose, starting with one capsule, once per day.  

	 

	 Yeast-Targeting Supplements

	 

	Yeasts are a natural part of the human ecosystem and may or may not cause problems depending on their abundance and the particular species present. Nevertheless, if testing reveals that you do have a Candida overgrowth in your digestive system, it is worth treating because an excess of Candida can contribute to leaky gut and activate the inflammatory response. 

	The question is how best to combat yeast without harming the microbiome. Typical yeast-fighting supplements contain a myriad of broad-acting antimicrobials that also harm beneficial bacteria and are therefore best avoided. Safer options include allicin, berberine, and the probiotic Florastor (S. boulardii), which are known to have strong activity against Candida without causing significant collateral damage. In order for these supplements to work well, it may also be necessary to add a biofilm-targeting enzyme combination, such as Candex, Klaire Labs Interfase, or Kirkman Biofilm Defense. Candida is known to produce a robust biofilm layer that can shield it from both the immune system and antifungal compounds.219 Using enzymes to break down this layer is therefore useful in combating Candida while posing little risk to the overall microbiome. 

	 

	 


Part 2: Using Food as Medicine

	 

	


Chapter 4. A Microbiome-Restoring Diet 

	 

	For better or worse, the food we eat has a profound impact on our gut microbes. That is because different species of resident microbes prefer different types of carbohydrates and other nutrients. Those species that are given a steady supply of their preferred food will multiply and out-compete other species. Our goal then is to adopt a way of eating that gives the beneficial species the upper hand. 

	 

	Feeding the Good Species

	 

	In previous chapters we saw that the most important beneficial microbes for preventing and calming autoimmune disease are the Bifidobacteria and the butyrate-producing species in Clostridia clusters IV and XIVa. If we want these microbes to out-compete the less desirable species, the key is to feed them their preferred food: fiber. 

	For millennia, a diet rich in fibrous plants has nurtured these important bacteria in the human microbiome. We have co-evolved alongside fiber-loving bacteria with the net result that we have come to depend on them as much as they depend on us. We provide the bacteria with energy in the form of fermentable prebiotic fiber, and in return they produce butyrate and other key compounds that calibrate our immune system and teach it to tolerate the body’s own proteins.

	If instead we adopt a diet based on highly processed grains and sugars, we effectively starve our most important gut bacteria, while allowing unwanted species to take over. This sets the stage for the immune system to lose its equilibrium and shift toward an inflammatory state.

	The lack of fiber in the modern diet is likely a major factor in the geographic distribution of inflammatory disease.220 Diseases such as arthritis and inflammatory bowel disease are much more prevalent in societies with highly processed and low-fiber diets, and virtually nonexistent in traditional hunter-gatherer societies. There are obviously many factors contributing to this disparity (such as the use of antibiotics) but there is clear evidence pointing to fiber as a major issue. It is beyond question that fiber shapes the microbiome toward butyrate production, and butyrate is essential in fine-tuning the immune system and protecting against inflammation.

	This effect can be seen when comparing the microbiome of individuals following Western-style diets to those with diets similar to our ancient ancestors. Children living in a rural village in Burkina Faso, for example, have a high-fiber diet based largely on vegetables, legumes, and millet. These children have very different microbiomes from European children, resulting in butyrate levels four times higher.221

	In one 2015 study, switching to a high-fiber, low-fat “African-style” diet for two weeks not only doubled butyrate levels in the colon but also reduced immune activation.222 The reverse effects were seen when 20 rural Africans were switched to a “Westernized” diet with less fiber: lower levels of beneficial bacteria and butyrate production, and higher intestinal inflammation. 

	Population-based studies have also linked high-fiber diets to a lower risk of immune-related diseases such as ulcerative colitis and Crohn’s disease.223 The beneficial effects of high-fiber diets can similarly be seen in measurements of inflammatory markers in the blood of otherwise healthy individuals.224 For example, women consuming at least 25 grams of total fiber per day have significantly lower levels of inflammatory markers such as TNF.225 

	When it comes to feeding the microbiome, not just any fiber will do. The term “fiber” simply refers to carbohydrates that are resistant to digestion. For our purposes, the key is to include more fermentable fiber, which is typically soluble fiber.226 Moreover, when it comes to feeding beneficial bacteria, the forms of soluble fiber found in fruit and vegetables are even more effective than the fiber found in grains and legumes.227 In one long-term human study, a significant increase in beneficial bacteria was associated with higher fruit and vegetable intake, while there was no clear benefit from the fiber found in grains.228

	Cruciferous vegetables such as broccoli, cabbage, cauliflower, and kale are particularly good at feeding the beneficial bacteria.229 Apples, pears, and oranges are also good choices because they contain substantial amounts of soluble fiber. Apples actually contain a specialized form of soluble fiber called pectin, which has been shown to strongly boost butyrate production.230 These fruits and vegetables are just examples of some of the best options to choose. The key to encouraging a healthy and diverse microbiome is to consume a wide variety of produce and to make nonstarchy vegetables the foundation of most meals. 

	 

	The Power of Polyphenols

	 

	Fiber is not the only tool we have for promoting the growth of beneficial microbes. The polyphenols found in certain fruits are also extremely helpful. Several different groups of researchers have found that cranberry, pomegranate, and Concord grape extract dramatically enhance the growth of Akkermansia muciniphila.231 This beneficial species helps maintain a strong gut barrier, and it is also one of the major species depleted in those with psoriatic arthritis and other autoimmune conditions.232 

	In these studies, fruit polyphenols not only boosted beneficial Akkermansia but also lowered serum inflammatory markers, including TNF, IL-6, and lipopolysaccharide. Because the polyphenols found in cranberries, pomegranate, and Concord grapes are somewhat different, the fact that all three were effective in increasing the abundance of Akkermansia has led researchers to suggest that related polyphenols from a wide variety of fruits may have the same effect. The fruits with the highest levels of similar polyphenols are those that are darkly pigmented, such as blackberries, blueberries, black currants, and black plums.

	 

	Suppressing the Harmful Species 

	 

	At the same time as feeding the good species of fiber and polyphenols, we want to avoid feeding the harmful species too much of their favorite foods: starch and sugars. For some people with autoimmune disease, eliminating these components from the diet produces extraordinary results, even where biologic medications have failed.233 

	Eliminating starch appears to be particularly useful for those with ulcerative colitis, Crohn’s, ankylosing spondylitis, psoriatic arthritis, and other forms of arthritis that impact the spine and sacroiliac joints. These conditions are closely related to one another and also happen to have the strongest link with starch-loving bacteria (namely E. coli, Streptococcus, and Klebsiella). There are fewer reports of this approach helping rheumatoid arthritis and other autoimmune conditions, but it may still be worth trying, particularly if testing shows bacterial overgrowth in the gut.

	For those who do respond to eliminating starch, the results can be life changing. As explained by one man with ankylosing spondylitis, “In the months before I began the [no-starch] diet, my daily pain was about a 5 out of 10, with no easy days to speak of. Some days, I would flare up to an 8 or 9. After two weeks on the diet I was down to 0–1. At six months I couldn’t detect any pain or inflammation at all. This completely astonished me.”234 

	 

	The Origins of the Low-Starch Diet for Arthritis 

	 

	 Although most rheumatologists do not acknowledge the role of carbohydrates in contributing to inflammation, there is actually a long history of doctors using low-starch and low-carbohydrate diets to treat arthritis, with great success. In one of the earliest studies, published in 1922, 150 arthritis patients at Toronto General Hospital were put on a low-carbohydrate diet and 80 percent improved, with some making a full recovery.235 Several other physicians in the 1920s and 1930s reported similar success treating arthritis with a carbohydrate-restricted diet.236 Even at that time, the doctors suspected a link between carbohydrate consumption, gut bacteria, and arthritis.237

	This approach faded into the background until the 1980s, when Dr. Alan Ebringer, a London rheumatologist, reported success in treating ankylosing spondylitis with a low-starch diet.238 The story began when one of his patients was placed on a low-carbohydrate diet for weight loss. Four months later, his back pain was gone. Dr. Ebringer performed further research and eventually settled on a theory: starch provides nutrients for the growth of a particular species of gut bacteria called Klebsiella pneumoniae, and this bacteria triggers ankylosing spondylitis. Starve the bacteria of starch, and the trigger for inflammation is removed.

	With some initial evidence supporting this theory,239 a low-starch diet began being used as a first-line therapy for ankylosing spondylitis at the Middlesex Hospital in London in the 1990s.240 After several years, Dr. Ebringer reported that it was helpful in about half of patients with ankylosing spondylitis.241 There are now vast online communities of people following this diet who report a full or partial recovery after several months of strictly avoiding starch, and significant pain flares from even minor lapses. (See, for example, the “NSD and Diet Related” forum at KickAS.org and the Facebook group “The Low/No Starch Diet for Ankylosing Spondylitis,” where hundreds of people have shared their extraordinary success stories.) 

	 

	The Current Science on the Low-Starch Diet

	 

	The exact reason why this way of eating is so effective has not been conclusively established, but all lines of evidence point to gut bacteria as playing a key role. 

	Even in healthy individuals, between 10 percent and 20 percent of starch consumed can escape digestion. The percentage is likely even greater in those with gut inflammation and damage, because the cells lining the small intestine are responsible for producing starch-degrading enzymes. With fewer healthy cells left to provide these enzymes, more starch will survive the digestive process. The starch that remains in the gut can fuel the growth of both good and bad bacteria but appears to particularly favor the growth of several harmful species. Klebsiella, for example, produces specific starch-degrading enzymes to allow it to take full advantage of any starch in our diet.242 

	The connection between Klebsiella, starch, and ankylosing spondylitis remains somewhat controversial. This is because several groups of researchers have been unable to find higher levels of Klebsiella in the large intestine in AS patients. Yet there is clear evidence that those with AS often have elevated antibodies to Klebsiella.243 There are two possible explanations for this apparent contradiction. It could be the case that the Klebsiella is present only as small intestinal overgrowth and is thus not being detected in analysis of the microbiome of the large intestine. 

	Another explanation is that those with AS do not necessarily have higher levels of Klebsiella but rather have a heightened immune response to this species, likely due to genetic reasons. (Research has implicated the HLAb27 gene in the immune responses to Klebsiella.) It may be that both factors are at play. In other words, individuals with ankylosing spondylitis may have an overgrowth of Klebsiella limited to the small intestine and an exaggerated immune response to this overgrowth. This immune response to Klebsiella then drives the autoimmune process, perhaps due to cross-reactivity between the antibodies to Klebsiella and the proteins that are often attacked by the immune system during AS. 244 

	But the value of reducing starch and other carbohydrates goes far beyond AS and Klebsiella. Successful results have been seen in psoriasis, psoriatic arthritis, ulcerative colitis, and Crohn’s disease.245 This could be because the low- starch diet also reduces overgrowths of other particularly harmful species in the small or large intestine, such as E. coli. 

	Although E. coli is a normal resident in the human gut, a rare and aggressive form called “adherent-invasive E. coli” is not only more likely to be found in those with spondyloarthritis or inflammatory bowel disease, but it also appears to trigger the precise immune response characteristic of these autoimmune diseases.246

	This discovery lends support to the no-starch diet because adherent-invasive E. coli happens to be particularly good at multiplying and invading cells in the presence of maltodextrin, a carbohydrate that forms when starch is broken down by our digestive enzymes.247 Thus, in some cases, the no-starch diet may work so well because it starves these invasive E. coli. 

	In other cases, the low-starch diet may reduce inflammation by reducing a net overgrowth of bacteria in small intestinal overgrowth (SIBO). Most dietary approaches to treating SIBO involve the reduction or elimination of starch, along with lactose and excess sugars.248 

	 

	Starch and Inflammatory Bowel Disease 

	 

	Perhaps the clearest evidence we have on the value of reducing starch and sugars in the treatment of autoimmune disease comes from recent studies performed in the context of inflammatory bowel disease. These studies involved a particular formulation of the low-starch diet known as the “specific carbohydrate diet” (SCD). The SCD diet eliminates starch and two-unit sugars (lactose and sucrose) while allowing simple sugars in fruit and honey. By reducing carbohydrates that need more processing by enzymes before they can be absorbed, the SCD diet aims to reduce the amount of carbohydrates that can remain in the intestine to feed harmful bacteria.249 

	Several groups of researchers have now found this diet to be very effective at reducing intestinal and systemic inflammation, particularly in children.250 It does not work in all cases, but when it does work, patients often make a full recovery, with serious intestinal inflammation and damage disappearing in a matter of months. As a result, the SCD diet is now being used by several top hospitals as a first-line treatment for pediatric Crohn’s disease and ulcerative colitis. One of these hospitals is Seattle Children’s, where Dr. David Suskind has noted that “the specific carbohydrate diet (SCD) often times works with amazing end results for our patients. At Seattle Children’s, we have seen great improvements and the disappearance of symptoms altogether for some.”251 

	Perhaps one of the most interesting findings from the recent studies using SCD to treat inflammatory bowel disease is the changes that occur in the microbiome. In 2017, doctors analyzed how the microbiome changed in 10 children with Crohn’s disease or ulcerative colitis who were following the SCD diet.252 After three months, eight of the 10 children were in clinical remission, with no remaining intestinal or systemic inflammation. 

	The children’s gut bacteria also changed substantially. There was an overall increase in microbial diversity and an increase in the peacekeeping microbes that are typically depleted in those with autoimmune diseases (the butyrate producers). The diet also reduced overgrowths of E. coli and Klebsiella in the two patients with these bacterial overgrowths. 

	Researchers at the University of California witnessed similar changes to the microbiome in adults with Crohn’s following the SCD: an increase in overall diversity and a specific increase in bacteria associated with immune regulation (such as F. prausnitzii).253 

	Although these studies were focused on inflammatory bowel disease, they are highly relevant to other related autoimmune diseases. As explained previously, inflammation in the gut is at the heart of the other autoimmune diseases in the same family as Crohn’s and ulcerative colitis (namely psoriasis, psoriatic arthritis, ankylosing spondylitis, juvenile arthritis, and uveitis). All of these conditions show similar changes to the microbiome, the pattern of immune activation, and intestinal inflammation. 

	The body of research to date strongly suggests that avoiding starch and sugar can reduce inflammation by rebalancing the microbiome. These simple dietary changes appear to starve the harmful species while allowing room for the beneficial species to recover. For some, this could make a tremendous difference to the severity of symptoms. There are, however, no guarantees of success; the only way to know how you will respond is to perform the experiment. 

	 

	The Overall Keystone Diet 

	 

	Before delving into the details of exactly how to reduce your consumption of starch and sugar, we should set the stage with some broader dietary principles that will also help reduce inflammation. 

	The most important overarching strategy is to lean toward a Mediterranean diet, emphasizing fish, olive oil, and nonstarchy vegetables. This dietary pattern has a proven ability to lower inflammation. An immense body of research has found that the specific fats found in fish and olive oil can reduce inflammation in the skin and joints.254 As chapter 5 explains, in those with psoriasis or arthritis, a higher consumption of fish and olive oil directly correlates with milder symptoms.255

	The Mediterranean diet is also anti-inflammatory because it is nutrient dense. Several large-scale studies have found that the more closely children and adults adhere to the Mediterranean diet, the less likely they are to have nutrient deficiencies.256 You may expect that vitamin deficiencies are relatively uncommon in modern times, but more than 40 percent of the United States population is deficient in vitamin A, vitamin C, vitamin E, and magnesium.257

	A deficiency in any one of these micronutrients is especially problematic for anyone with psoriasis or arthritis, because they play key roles in controlling inflammation. A deficiency in magnesium, for instance, has been found to significantly increase inflammation.258 While modern processed foods often contain very little magnesium, it is found in large amounts in leafy greens, fish, avocado, and seeds.

	Many other vitamins and minerals likely play equally important roles in regulating inflammation. Vitamins B12, C, E, and K are particularly anti-inflammatory, as are other minerals such as selenium, manganese, and zinc.259 The best sources of vitamin B12, selenium, and zinc are fish, lamb, and grass-fed beef. The best sources of vitamins C, E, K, and manganese are leafy green vegetables. In short, the vitamins and minerals we need most to reduce inflammation are found in abundance in the foods at the core of the Mediterranean diet.260 

	 

	Extraordinary Antioxidants

	 

	The anti-inflammatory effect of the Mediterranean diet is also a product of its heavy emphasis on antioxidants. Clinical trials have confirmed that those who follow a Mediterranean diet have a significantly higher antioxidant intake than those on a standard modern diet.261

	People with psoriasis and arthritis actually have a much greater need for antioxidants because the cells at the site of inflammation in the skin and joints produce vast amounts of reactive oxygen molecules.262 The usual antioxidant defenses cannot keep up with all of these reactive molecules, and oxidative damage occurs.263 This damage further increases inflammation and a vicious cycle ensues.264 

	Fortunately, a greater intake of antioxidants from fruit and vegetables reduces oxidative damage and lowers the specific inflammatory mediators that drive psoriasis and arthritis.265 Fruits and vegetables not only contain antioxidant vitamins such as vitamins C and E, but they also contain hundreds of other antioxidant compounds such as polyphenols and carotenoids.266 These compounds are important because they can help fine-tune the immune system—boosting our protection from infections while reducing inflammation. 

	The anti-inflammatory effect of fruit and vegetables is most pronounced for cruciferous vegetables, such as broccoli, Brussels sprouts, cauliflower, collard greens, cabbage, and kale.267 The more often these are eaten, the more inflammation is kept under control.268 Olive oil, avocados, and brightly colored fruits are also prime sources of antioxidants. 

	Color is a good key to antioxidant content because the phytochemical antioxidants are often deeply pigmented. As a result, red lettuce and red cabbage are better than standard varieties, as are purple cauliflower, purple carrots, and black grapes. Dark green is another good clue to high antioxidant content, with kale triumphing over most other vegetables. 

	Unsurprisingly, the lowest antioxidant vegetables are white or pale in color: potato, celery, cucumber, and iceberg lettuce. The lowest antioxidant fruits are also pale, including banana and pear.

	Coffee, tea, and red wine are additional common sources of antioxidants in the Mediterranean diet, but their benefit is more open to debate. Although wine is often touted as anti-inflammatory, the impact on people with autoimmune disease is not clear. In small amounts, alcohol consumption appears to reduce the severity of rheumatoid and psoriatic arthritis, while more than one drink per day worsens symptoms.269 There is also some evidence that alcohol may contribute to intestinal permeability and the growth of harmful gut bacteria.270 Alcohol also increases the risk of serious side effects from medication such as NSAIDs and methotrexate.

	Coffee is another rich source of antioxidants, and drinking coffee has been correlated with lower inflammatory markers in four studies, while one study reported higher inflammatory markers with “moderate-to-high” coffee intake.271 There does not appear to be any association between coffee intake and risk of developing psoriasis, rheumatoid arthritis, or other autoimmune conditions.272 Thus the balance of evidence suggests that having one or two cups of coffee per day is not problematic and may even lower inflammation. 

	Many traditional Mediterranean diets also include antioxidant-rich herbal teas made from plants not typically available elsewhere in the world. We can probably reap similar benefits from drinking green tea, which is a potent source of antioxidants and has been found to reduce joint inflammation.273 

	In sum, there are several key components of the Mediterranean diet that we can incorporate to start tackling inflammation. Before focusing on what foods to reduce or eliminate from your diet, it is helpful to concentrate on adding more fish, olive oil, and nonstarchy vegetables. Doing so will allow you to reap the benefits of anti-inflammatory fats, antioxidants, and a wide array of vitamins and minerals that are critical to healing and balancing the immune system. This then sets the stage for the next component of the Keystone Diet, which is reducing starch and sugars. 

	 

	Comparing the Keystone Diet to Other Healing Diets

	 

	The starch-lowering component of the Keystone Diet has much in common with other healing diets, such as the Specific Carbohydrate Diet (SCD), the Gut and Psychology Syndrome (GAPS) Diet, the Wahl’s Protocol, and the basic low-starch diet adopted by many with ankylosing spondylitis. Like these protocols, the Keystone Diet seeks to minimize the foods that encourage the growth of pathogenic organisms, while providing as many nutrients as possible to encourage healing and reduce inflammation. Yet there are some major differences to note between the Keystone Diet and these other diets, which are generally tailored to quite different autoimmune diseases. 

	Perhaps most importantly, the Keystone Diet seeks to minimize saturated fat whereas paleo-based healing diets strongly encourage the consumption of saturated fat through coconut oil or animal fats such as ghee and lard. As chapter 5 explains, new studies show that saturated fats are particularly harmful for those with autoimmune diseases driven by mediators such as TNF and the immune response to bacterial toxins.274 Long-chain saturated fats in palm oil and animal fat are especially good at boosting TNF, for example. The saturated fats in coconut oil can also help shuttle bacterial toxins across the gut barrier.275 

	Saturated fats are therefore especially problematic for those with autoimmune diseases such as psoriasis, psoriatic or rheumatoid arthritis, or ankylosing spondylitis. By contrast, the fats typically used in the Mediterranean diet are strongly anti-inflammatory and help suppress the inflammatory mediators involved in these conditions. 

	For these reasons, the Keystone Diet encourages the use of oils that are rich in monounsaturated fats, such as olive oil and avocado oil, as the only added fats. Fish that is rich in omega-3 fatty acids is also emphasized, along with other animal proteins that are lower in saturated fat, such as chicken, pork, turkey, and leaner beef.  

	Finally, there is an optional troubleshooting phase that involves eliminating nightshades and common allergens (such as dairy, nuts, and eggs). This is done on a short-term basis in order to identify possible food sensitivities. In this respect, there is some overlap with the autoimmune paleo (AIP) diet. The AIP diet otherwise differs significantly from the Keystone Diet because it encourages consumption of starches such as sweet potato, cassava, and plantains, along with animal fats and coconut oil. If you are already following the AIP diet, transitioning to the Keystone Diet will primarily involve replacing starches with nonstarchy vegetables and switching to leaner proteins and olive oil. 

	With that broader context in mind, we can now begin to focus on the specifics of the first element of the Keystone Diet: cutting back on sugar and starch in order to rebalance the microbiome. 

	 

	 

	 

	 


Chapter 5. The Low-Starch Diet in Practice 

	 

	To reduce the overgrowth of inflammatory gut bacteria, it can be incredibly helpful to avoid foods that contain significant starch and sugars. Many individuals with ankylosing spondylitis find that they get the most benefit from avoiding starch very strictly. In practice, this means not only completely eliminating all grains and legumes but also root vegetables and bananas. Yet individuals with autoimmune conditions other than ankylosing spondylitis can often make dramatic improvements by removing grains and legumes and continuing to eat fruits and vegetables with moderate amounts of starch. To reflect these different possible approaches, the low-starch diet is therefore divided into basic, intermediate, and advanced levels. 

	 

	 

	Level 1: The Basic Low-Starch Diet. This introductory level is based on removing the “worst offenders.” These are foods that are almost entirely starch or sugar, have very low nutrient density, and can potentially damage the gut barrier (such as wheat, oats, potatoes, and corn). Level 1 is the recommended starting point for those with rheumatoid arthritis or mild psoriasis and for anyone who needs a more gradual approach to reducing starch. 

	 

	Level 2: The Intermediate Low-Starch Diet. In addition to eliminating grains and legumes, level 2 removes the starchiest vegetables, nuts, and seeds, along with high-lactose dairy. This level still includes some starch in the form of fruits and vegetables with low to moderate starch levels such as bananas, winter squash, and carrots. It also includes some nuts and seeds. This level is the recommended starting point if you have inflammatory bowel disease, psoriatic arthritis, juvenile arthritis, or moderate or severe psoriasis.

	 

	Level 3: The Advanced Low-Starch Diet. The advanced version of the low-starch diet is intended for those with ankylosing spondylitis, who typically find that they need to keep starch intake very low to control inflammation. This level builds upon the intermediate level by also removing moderately starchy fruits, vegetables, nuts, and seeds. The net result is a greater focus on animal proteins and low-carbohydrate vegetables such as salads and leafy greens. This level may also be needed by some people with psoriatic arthritis, particularly in cases involving the spine or sacroiliac joints. 

	 

	Whichever level you start with, it is important to note that your starch tolerance may change significantly over time as your microbiome rebalances and your gut heals. Once you have built a healthy population of good bacteria, and suppressed the population of bad bacteria, you may be able to consume more starch without triggering inflammation. Furthermore, as the gut lining heals, your capacity to break down starch is likely to improve, which could further increase your tolerance. Thus, after following the intermediate or advanced low-starch diet for an extended period of time (such as six months), you may be able to step down a level and expand your diet without reigniting inflammation. 

	Note that each level of the low-starch diet focuses on the choice of carbohydrate-containing foods, namely namely fruits, vegetables, seeds, nuts, and to some extent dairy and grains. At all levels of the low-starch diet you are encouraged to consume lean animal proteins and healthy fats, such as avocado and olive oil. The rationale for emphasizing these particular protein and fat sources is covered in chapter 6. 

	A printable summary of each level is available at www.keystonebook.com/low-starch

	 

	Level 1: The Basic Low-Starch Diet

	 

	The basic level starts to dial back the damage to the gut by reducing fuel for harmful microbes and eliminating foods that directly damage the gut lining, such as gluten-containing grains. 

	This basic level is the recommended starting point for those with either rheumatoid arthritis or mild psoriasis because these two conditions are less likely to require a stricter avoidance of starch. You may also choose to start with the basic level as an introductory phase to get used to reducing your reliance on starchy foods and begin to observe how these foods impact your symptoms. In addition, the basic level can be used as a long-term maintenance program once you have healed your gut and microbiome. 

	There are four components to the level 1 low-starch diet: eliminating gluten-containing grains, eliminating other starchy foods that can directly damage the gut barrier or trigger inflammation (such as corn, soy, and potatoes), reducing “safe starches” to no more than two servings per day, and avoiding added sugar. 

	 

	Step 1. Eliminate all gluten-containing grains 

	 

	The extraordinarily high prevalence of celiac disease in those with autoimmune disease provides good reason to eliminate gluten, at least for a short-term trial. Celiac disease is not only incredibly common in those with arthritis or psoriasis, but it also often goes undiagnosed for decades. That is because many doctors incorrectly believe that celiac disease always produces gastrointestinal symptoms, so they don’t think to test for the condition. We now know that up to two-thirds of cases of celiac disease are asymptomatic.276 We also know that those with psoriasis are twice as likely to have celiac disease as the rest of the population.277 Up to 40 percent of children with juvenile arthritis also have celiac antibodies.278 

	In individuals with celiac disease, gluten has a particularly severe impact on intestinal inflammation and immune activation. The levels of celiac antibodies also correlate with psoriasis and psoriatic arthritis severity. Those with the highest levels of celiac antibodies have greater psoriasis activity and more joint stiffness.279 The only way to reduce these antibodies is to strictly eliminate gluten.

	As we would expect, a gluten-free diet can have a major positive impact. In one clinical study of psoriasis patients with elevated anti-gliadin antibodies, 75 percent saw a significant improvement on a gluten-free diet.280 Others have since confirmed these findings.281 Similarly, in a study of patients with rheumatoid arthritis, 40 percent of patients saw a significant improvement in joint pain after one year of following a dairy-free and gluten-free diet.282

	Although the benefit of avoiding gluten is most dramatic for those with celiac antibodies, frequent gluten consumption is likely problematic for all individuals with autoimmune disease because of its adverse impact on intestinal permeability.

	Several studies have now found that gluten increases intestinal permeability in everyone, not just those with celiac disease.283 This occurs in a variety of ways, but the major mechanism is by triggering disassembly of the tight junction complex that holds intestinal cells together.284 This effect is more extensive and long lasting in celiac patients but still occurs in those without celiac.

	Importantly, the increased permeability in those without celiac disease may still be enough to allow an increased level of bacterial by-products to cross the gut barrier and cause widespread immune activation.285 This was shown in a recent study on a group of patients having no antibodies or evidence of celiac disease but who had some symptoms of gluten sensitivity.286 These patients had a very high level of bacterial by-products in the bloodstream and elevated markers of immune activation and intestinal cell damage. These signs all reduced significantly after six months of following a gluten-free diet, demonstrating that gluten can in some cases contribute to leaky gut and widespread immune activation even without celiac disease.

	Even though gluten is best avoided by those with autoimmunity, regardless of whether or not you have celiac disease, it is useful to get tested for celiac antibodies and/or a genetic predisposition to celiac disease, because that will determine how careful you need to be to avoid accidental gluten exposure. If you have celiac disease, the activation of autoimmunity can be quite severe from consuming even a minuscule amount.287 Those without celiac disease do not need to be as vigilant about avoiding gluten. 

	 

	Gluten Contamination for Celiacs

	 

	If you do have celiac disease, even gluten-free grains should be approached with caution because there is widespread gluten contamination in products labeled gluten-free.288 Studies have reported that one-third of products made from gluten-free grains contained gluten above the limit set by the FDA for gluten-free labeling.289 In a 2014 study, five out of eight breakfast cereals labeled gluten-free contained gluten above the limit.290

	The contamination of grains and seeds with gluten may occur at any point in the supply chain, from farming to harvest to grain processing to food manufacture. If you test positive for celiac antibodies, this frequent contamination means there is value in avoiding all grain products, even those marked gluten-free. 

	For those with celiac disease, there is also particular value in avoiding quinoa, oats, and corn because these grains contain proteins similar to gluten that, in some individuals, can activate an immune response in the same way.291 (Additional problems with these particular foods are discussed further below.)

	Avoiding contaminated and cross-reactive grains can dramatically improve the health of those with celiac disease. This effect was recently reported by a group of gastroenterologists at Johns Hopkins and Massachusetts General Hospital. The doctors found that when individuals with celiac disease who showed symptoms even on a strict gluten-free diet removed all grain and seed products except for unprocessed rice, 80 percent had a complete resolution of symptoms.292

	 

	Step 2. Eliminate other gut-damaging foods 

	 

	Many advocates for the paleo diet suggest that even gluten-free grains, pseudo-grains, and legumes can damage the gut barrier and should be strictly avoided by those with autoimmune disease. This proposition is somewhat controversial, but there is persuasive evidence with respect to the following foods: 

	 

	
		Corn

		Peanuts

		Soy 

		Quinoa 

		Potatoes 



	 

	These foods are worth avoiding because they are not only high in starch and relatively low in nutrients, but they also contain “antinutrients” that are potentially damaging to intestinal cells. These antinutrients include lectins (in the case of peanuts, corn, soy, and potatoes), saponins (in the case of quinoa and soy), and glycoalkaloids (in potatoes). 

	Lectins are proteins that stick to carbohydrates on cell surfaces. Plants likely evolved these proteins as a self-defense strategy—a form of chemical warfare against animals and fungi to protect the plant’s embryo (i.e., seed) from being eaten. While lectins are found in many plant foods, the specific lectins found in peanuts, soy, corn, and potatoes are the most problematic because these particular lectins not only survive cooking and digestion but also can cross the gut barrier and activate immune cells, triggering inflammation.293 They also increase intestinal permeability.294 

	In addition to lectins, potatoes contain another type of gut-damaging compound called glycoalkaloids. In laboratory and animal studies, potato glycoalkaloids were found to disrupt the intestinal barrier.295 Potatoes are therefore among the first of the starchy foods we should try to eliminate. 

	Quinoa and soy also earn their place on the list of foods to avoid by virtue of another type of antinutrient that can damage the gut barrier. They contain saponins, which are soap-like molecules that can make holes in cells that lead to cell death and potentially contribute to leaky gut.296 In animal and laboratory studies, quinoa and soy saponins have been found to kill intestinal cells and increase intestinal permeability.297 While there is currently no direct evidence that the same thing happens in humans, it is best to err on the side of caution, particularly given our overarching goal of reducing starch intake.

	It should be noted that the potential harm associated with foods such as corn, soy, and potato depends significantly on the amount consumed. Small amounts present in supplements, medications, and sauces may not be worth worrying about, particularly at the basic level when you are not strictly avoiding starch. Fermentation also significantly reduces antinutrients such as lectins, so fermented soy products such as tempeh, miso, and soy sauce may be less problematic.298 

	Another category of potentially gut-damaging foods that you may choose to minimize or eliminate at this stage is the nightshade family of fruits and vegetables. In addition to white potatoes (but not sweet potatoes or yams), nightshades include 

	 

	
		Tomatoes 

		Bell peppers/capsicum/sweet peppers

		Chili peppers (and derivative spices such as cayenne, paprika, and chipotle)

		Eggplant



	 

	These foods are known for worsening arthritis symptoms for many people, likely because they contain compounds that can potentially damage the intestinal cells and activate the immune system, as discussed in further detail in chapter 7. You may decide to start avoiding these foods right away, or hold off and see how you respond to other dietary changes first.  

	 

	Step 3. Limit other starchy foods to no more than two servings per day

	 

	Level 1 of the low-starch diet allows for two small servings per day of starchy foods. This is intended to keep the diet as broad as possible without providing excess starch for unfriendly microbes. One serving is equivalent to 1 cup of sweet potato, or ½ cup per day of rice, beans, or lentils. Yet this limit is only an approximate guide. Individual tolerance levels vary greatly, and you may find you do well with an even higher starch intake, particularly when you have healed your gut and are following this basic level as a long-term maintenance diet. Conversely, you may find that your inflammation does not improve significantly while you continue to include starch in your diet, in which case you can then progress to the intermediate or advanced level. 

	If you do tolerate moderate amounts of starch in your diet, the best use of your daily quota is likely starchy vegetables such as sweet potatoes, parsnips, and yams because these vegetables come with the added bonus of fiber, vitamins, minerals, and antioxidants. Other starches to consider include

	 

	
		Soaked and pressure-cooked beans

		Well-cooked lentils and split peas

		White rice (including rice noodles)

		Plantains 



	 

	Not everyone will tolerate beans or lentils, but they have the particular advantage of being very high in soluble fiber and therefore may help support our beneficial microbes. The key to getting the most benefit from legumes is to properly prepare them to eliminate lectins and other antinutrients. Unlike soy and peanut lectins, the lectins found in legumes such as navy or kidney beans can be largely eliminated by cooking for a sufficient length of time.299 Several hours of boiling or 45 minutes of pressure-cooking was found to abolish lectin activity in red kidney beans.300 The same is likely true for other similar beans.301 Some lectin activity is still found in commercially canned beans, so these should be cooked further before use. 

	Soaking beans for 12 to 24 hours before cooking is also recommended. This helps eliminate other indigestible carbohydrates that cause gas and bloating and allows for more even cooking. According to proponents of the Specific Carbohydrate Diet, the legumes that are easiest to digest are navy beans, lentils, peas, split peas, adzuki beans, and lima beans. 

	Rice is another relatively safe starch option for many people, although there are some reports of individuals with celiac disease cross-reacting to rice. At least from the perspective of antinutrients such as lectins, white rice is the best choice because the antinutrients are concentrated in the bran—the outer protective layer that is present in brown rice but removed to produce white rice. 

	A particular type of white rice called glutinous or sticky rice may be even better than standard white rice. This distinct species grown in Southeast Asia contains highly branched starch (amylopectin). This type of starch is more accessible to digestive enzymes and therefore a greater proportion is absorbed before it feeds undesirable gut bacteria. The rapid digestion of glutinous rice is reflected in its much higher glycemic index, which measures the rise in blood glucose shortly after a food is consumed.302 Sushi rice also has a higher glycemic index than conventional rice and is therefore more easily digested.

	Whichever starches you choose to include, it is important to remain mindful of quantities and limit intake to two small servings per day, at least until you determine your own personal starch tolerance. 

	 

	Step 4. Cut back on sugar 

	 

	Many people with autoimmune conditions see significant improvement just by reducing their overall sugar intake. In fact, several studies have reported a link between excess sugar consumption and a variety of autoimmune conditions, including inflammatory bowel disease and rheumatoid arthritis.303 As one example, the large-scale Nurses Health Study found that women who consumed at least one sugared soda per day had a 63 percent increased risk of developing rheumatoid arthritis.304 

	The inflammatory effect of sugar is likely due in large part to its impact on the microbiome, because sugar readily feeds undesirable bacteria and yeasts. We should therefore try to limit overall sugar intake, whether in the form of table sugar or other natural sweeteners such as maple syrup and honey. At the intermediate and advanced levels, this also means moderating fruit intake, but at the basic level the goal is simply to reduce added sugars.   

	 

	Table 1: Summary of the Basic Low-Starch Diet

	 

	
		
				Allowed

				Avoid

		

		
				All fruits
Vegetables 
(except corn and nightshades)
Well-cooked legumes 
(except soy and peanuts)
White rice
Nuts and seeds
Dairy
Meats 
Fish 
Eggs
Olive oil
Avocado oil

				Grains other than rice
Corn
Soy
Peanuts
Quinoa
Nightshades (potato, tomato, peppers)
Added sugars
 

		

	

	 

	If you find that you do not improve sufficiently after following the basic level for several months, you can either progress to the intermediate or advanced low-starch diet, or experiment with eliminating common allergens, namely nuts, eggs, and dairy (see chapter 7). Laboratory testing may be useful to guide your choice at that point. For example, if testing for gut pathogens finds an overgrowth of E. coli, a stricter approach to starch and sugars may be warranted. If, however, allergy testing finds IgE or IgG antibodies to certain foods, eliminating those foods may be the next best step. 

	 

	Level 2: The Intermediate Low-Starch Diet

	 

	The intermediate level is the recommended starting point for those with psoriatic arthritis, juvenile arthritis, inflammatory bowel disease, moderate or severe psoriasis, SIBO, or a known pathogen overgrowth. This level builds on the basic level by further reducing starches and focusing more heavily on nonstarchy fruits and vegetables. 

	In addition to eliminating the gut-damaging foods that are removed with the level 1 low-starch diet, at level 2 you will remove all grains, starchy legumes, a few very high starch vegetables, and most dairy. 

	What remains is a relatively low-carbohydrate diet that heavily emphasizes vegetables and lean proteins along with a moderate intake of fruit, olive oil, and perhaps some nuts and seeds. This is an incredibly nutrient-dense diet that provides everything you need to build a healthy microbiome, heal the gut barrier, and allow the immune system to reestablish its normal equilibrium. 

	 

	Legumes and Vegetables on the Intermediate Low-Starch Diet 

	 

	Although level 2 excludes starchy legumes such as lentils and dried beans, you can continue to include legumes with a green edible pod, such as green beans and sugar snap peas. Tofu is relatively low starch but is best avoided due to the gut-damaging effects of soy lectins. 

	Most vegetables are included in the intermediate low-starch diet, with the exception of the very high starch vegetables such as sweet potatoes (see Table 2). Although these very high starch vegetables are typically root vegetables, not all root vegetables are off limits. You can continue to include carrots, radishes, rutabaga, celeriac, and beets, for example. Pumpkin and spaghetti squash can also be lower in starch, although this is quite unpredictable. 

	 

	Table 2: Vegetables and Legumes on the Intermediate Low-Starch Diet 

	 

	
		
				Allowed
Low starch (under 0.5 g starch per 100 g)
 

				Allowed
Moderate starch (0.6–2 g starch per 100 g)
 

				Limit
(2–5 g starch per 100 g or F: high fructan)
 

				Avoid
(more than 5 g starch per 100 g or *nightshade)

		

		
				Artichoke heart
Arugula/rocket
Asparagus
Bok choy
Cabbage (all varieties)
Carrots
CauliflowerT
CeleriacT
Celery
Collard greens
Cucumber
Endive
Kale
Kohlrabi
Fennel
Lettuce
Mushrooms
Pak choi
Radicchio
Radish
Shallots
Snow peas
Spinach
Spring mix
Spring onion
Scallion
Summer squash
Turnip
Watercress
Zucchini 
 

				Beansprouts, mung
Beetroot
Brussels sprouts 
Collard greens 
Green beans
Mustard leaves
PumpkinT
RutabagaT
Snow peas 
Spaghetti squashT
Sugar snap peas
SwedeT
 

				Acorn squashT
AsparagusF
BroccoliF
Butternut squashT
Frozen peas
GarlicF
LeekF
OnionF
 

				Beans (other than green string beans)
Black eyed peas
Chickpeas
Corn
Eggplant*
Lentils
Parsnip
Peppers*
Plantains
Potato
Split peas
Sweet potato
Taro
Tomato* 
Yam
Yucca/cassava
 

		

	

	T: starchy if unripe. Test with iodine. F: high fructan (individual tolerance varies). *: nightshade

	 

	Note that all tables can be downloaded in printable format at www.keystonebook.com/low-starch

	 

	Throughout this chapter, the categorization of foods as low, moderate, or high starch is based on McCance and Widdowson’s “The Composition of Foods Integrated Dataset 2015,” which is published by the Department of Health in England. This data, also referred to as the UK food composition tables, is based on a vast set of analytical tests and scientific publications. Yet the data is not always reliable, due to the unpredictability of starch content in certain foods.   

	For some fruits and vegetables, the starch content varies dramatically depending on growing conditions and whether they were picked ripe. This includes pumpkin, winter squash, avocados, apples, pears, and stone fruit. These foods may be starchy when unripe and then become quite low in starch as they ripen and the starches are converted to sugars. 

	If in doubt, you can test these and other foods with iodine solution, sold as antiseptic in pharmacies. A drop of iodine will turn blue-black or dark brown on foods that contain a significant amount of starch but remain light orange on nonstarchy foods. Outside its peak season, pumpkin often tests very starchy in this way, in contradiction to the official data that reports pumpkin as having little to no starch. 

	In addition to avoiding vegetables that are very high in starch, some people may find that they need to limit their intake of vegetables that are high in fructans, such as onion, garlic, asparagus, and leeks. Fructans are chains of fructose molecules, also known as fructooligosaccharides or inulin. These carbohydrates are indigestible to humans but readily fermentable by gut bacteria. The effects of fructans on the microbiome likely vary greatly between individuals. Fructans definitely encourage the growth of beneficial species and boost butyrate levels, but theoretically an excess may also worsen overgrowths of species such as Klebsiella and E. coli. Many individuals with SIBO are also sensitive to fructans. The best solution is likely to eat these vegetables occasionally and not in excessive portions. You can also add garlic flavor to recipes without adding any fructans by warming olive oil with sliced garlic and then discarding the garlic solids. To add onion flavor to recipes, use the green parts of scallions, also known as spring onions. 

	 

	Fruits on the Intermediate Low-Starch Diet

	 

	All fruit is allowed at the intermediate level, but you may find you need to moderate your overall fruit consumption, particularly when it comes to fruits that are particularly high in fructose or are moderately starchy, such as bananas. 

	People with significant gut damage often have difficulty absorbing large amounts of fructose.305 Given our overarching goal of choosing carbohydrates that are quickly and easily absorbed to avoid feeding bacteria in the small intestine, it is best to limit fruit intake to two or three small servings per day. You may be able to eat more fruit than this by focusing on fruits that are naturally lower in fructose, such as oranges, honeydew melon, and cantaloupe. Even so, these fruits contain other sugars such as sucrose, and so you may need to experiment somewhat to determine your own personal limit. 

	It is particularly important to be mindful of portion size when it comes to dried fruit. Raisins, dates, prunes, and other dried fruits are very concentrated sources of fruit sugars, including fructose and sucrose. Dried fruits often also contain substantial amounts of fructans, which are indigestible and highly fermentable by gut microbes. 

	 

	Table 3: Fruits on the Intermediate Low-Starch Diet 

	 

	
		
				Low starch and lower fructose
 

				Limit (high fructose or fructans)

				Limit (2–5 g starch per 100 g) 

		

		
				Avocado
Blueberries
Cantaloupe
Clementine
Dragon fruit
Grapes
Honeydew melon
Kiwi fruit
Lemon
Lime 
Lychee
Orange
Paw paw/papaya
Pineapple
Pomegranate
Raspberries
Rhubarb
Rockmelon
Starfruit
Strawberries
Tangerine
 

				Apples
Apricot
Cherries
Dates
Figs
Grapefruit 
Guava
Mango
Nectarine
Peach
Plums
Prunes
Raisins
Ripe pear
Watermelon
 

				Banana (less starch when ripe)
Citrus peel for baking
Custard apple
Durian
Sapodilla
Unripe pear

		

	

	 

	 

	Sweeteners on the Intermediate Low-Starch Diet

	 

	Although it is best to minimize all added sugars, when a small amount of sweetener is needed, what is the best choice? The Specific Carbohydrate Diet recommends honey because it contains primarily fructose and glucose rather than sucrose. Fructose and glucose do not need to be broken down by enzymes before they are absorbed, so they are less likely to remain in the gastrointestinal tract and feed undesirable bacteria and yeasts. 

	Yet honey is still a concentrated source of fructose and should only be used occasionally. Given that many people with intestinal inflammation can only absorb a small amount of fructose each day, it is probably better to use that daily quota for whole fruit, which provides a multitude of vitamins as well as polyphenols and fiber to feed our beneficial microbes. 

	An alternative option for a natural sweetener is brown rice syrup, which is composed of single glucose subunits, along with maltose and maltotriose. Maltose is simply two glucose units joined together, while maltotriose is three. These molecules are broken down and absorbed very rapidly, so they are unlikely to fuel bacterial overgrowth when used in reasonable amounts. In fact, the glycemic index, which rates how quickly a food impacts blood glucose levels, indicates that the sugars in brown rice syrup are absorbed almost as quickly as pure glucose. 

	One concern with brown rice syrup is potential arsenic contamination, because rice naturally absorbs arsenic from soil. To minimize arsenic levels, it is best to buy rice syrup from reputable companies that test for and publish their arsenic levels. Rice that is grown in California is also typically safer than rice grown in other parts of the United States. For those in the United States, Lundberg Farms is the best option and their rice crops consistently test below the regulatory limits for arsenic. 

	Certain noncaloric sweeteners such as stevia and monkfruit extract can also be used. It is better to avoid significant amounts of sweeteners made from sugar alcohols (such as mannitol, xylitol, erythritol, and sorbitol), because these can be readily fermentable by gut bacteria and have unpredictable effects on the microbiome.306 Artificial sweeteners such as acesulfame potassium and sucralose may also perturb the microbiome and encourage the growth of pathogens such as E. coli, although research in this area is only just beginning.307 

	 

	 

	Nuts and Seeds on the Intermediate Low-Starch Diet

	 

	Most tree nuts are relatively low starch and are good sources of vitamins and minerals. The most significant concern with nuts is that they are highly allergenic. Thus it can be helpful to eliminate nuts from your diet for one or two months and then monitor your reaction when you reintroduce them. 

	The nuts with the lowest starch content include pine nuts, walnuts, and macadamias. Many people who follow the low-starch diet also report tolerating blanched almond flour, which is particularly useful for baking. Other good flour replacements for baking include coconut flour and ground flax seed. 

	 

	Table 4: Nuts and Seeds on the Intermediate Low-starch Diet

	 

	
		
				Allowed 
(low starch)

				Limit 
(2–5 g starch per 100 g)

				Avoid
(more than 5 g starch per 100 g)

		

		
				Brazil nuts
Coconut flour
Coconut milk without additives
Desiccated coconut 
Flax seeds
Macadamias
Pecans 
Pine nuts
Sesame seeds
Tahini paste
Walnuts
 

				Almonds 
Chia seeds
Chocolate
Cocoa
Hazelnuts
Hemp seeds
Pistachios
 

				Cashew nuts
Chestnuts
Peanuts
Pumpkin seeds
Quinoa
Sunflower seeds
Tigernuts
 
 
 

		

	

	 

	 

	Dairy on the Intermediate Low-Starch Diet 

	 

	Many people with autoimmune disease do best when they completely avoid dairy products, particularly products derived from cow’s milk. There are two main reasons why dairy is so often problematic. The proteins found in dairy are highly allergenic and often trigger inflammatory immune responses, especially in individuals with celiac disease or rheumatoid arthritis308 (although some people with cow’s milk allergies find that they do not react to goat or sheep’s milk, perhaps because they have not yet had sufficient exposure to develop a sensitivity). 

	The second problem with dairy is lactose, which is often poorly absorbed and can provide fuel for harmful microbes. If you do not appear to have a sensitivity to the proteins found in dairy and would like to include dairy in your diet, the best option is homemade yogurt that has been fermented for at least eight hours to reduce the lactose content. 

	Many healing diets also recommend the use of dairy-based fats such as ghee, which contains little to no milk protein and is therefore thought to be safe for those with dairy sensitivities. Yet the type of fat found in ghee is highly inflammatory, as discussed in chapter 6, and is not recommended as part of the Keystone Diet. 

	When looking for a low-starch replacement for dairy milk, options include coconut milk, hemp seed milk, flax seed milk, and nut milks such as almond and macadamia. Avoid products that contain added starches and thickeners such as carrageenan and maltodextrin. The thickeners that are less concerning are guar gum, gellan gum, locust bean gum, and gum arabic. Some of these gums are prebiotics that are fermentable by gut microbes, but they do not appear to preferentially encourage the growth of harmful species, unlike maltodextrin and carrageenan.309 

	 

	 

	Miscellaneous Items on the Intermediate Low-Starch Diet

	 

	At the intermediate level, it is worth looking for hidden sources of starches in foods such as deli meats and yogurts. In addition to checking the ingredients of packaged foods, you can consult the nutritional information for a rough approximation of starch content. Simply subtract the grams of fiber and sugars from the total carbohydrate content and the remaining grams of carbohydrates are typically starches. (This is not always accurate, for example in products that contain other nonstarch polysaccharides, but it gives general guidance.) 

	Products that are usually safe include fresh and dried herbs, tea, coffee, gelatin, and collagen peptides. Collagen peptides are the best option for protein powder for smoothies, because they are not only low starch but also contain the precise amino acids needed for healing the skin, joints, and gastrointestinal tract (gelatin has these same benefits). 

	 

	Table 5: Miscellaneous Foods and Additives on the Intermediate Low-starch Diet

	 

	
		
				Allowed 

				Best avoided 

		

		
				Baking soda 
Bicarbonate of soda
Cellulose
Coffee 
Collagen peptides
Cream of tartar
Gelatin
Guar gum 
Gum arabic
Herbs
Hypromellose 
Magnesium stearate
Pectin
Spices
Tea 
 

				Arrowroot
Carrageenan 
Chicory
Dextrose
Fructooligosaccharides Inulin 
Maize 
Maltodextrin 
Xanthan gum

		

	

	 

	 

	Level 3: The Advanced Low-Starch Diet

	 

	The advanced level is the recommended starting point for those with ankylosing spondylitis or uveitis. It may also be the right level for those with psoriatic arthritis that impacts the spine or sacroiliac joints. These particular conditions have the strongest connection to gut bacteria that thrive on starch. As a result, sometimes it is necessary to keep starch intake extremely low for several months for pain to begin subsiding. 

	Level 3 provides a more aggressive approach to combating harmful microbes with a stricter avoidance of starch and other carbohydrates and a heavy emphasis on meats, fish, olive oil, and the very-low-starch vegetables. 

	At level 3, the allowed vegetables are those with less than 0.2 grams of starch per 100 grams, which include salad vegetables, greens, mushrooms, and cabbage. (See the full list in the table below.) The allowed fruits are those that are low in starch and do not have an excess of fructose or fructans. Even then, fruit intake is limited to one or two small servings per day, to keep total sugar intake very low. The net result is that carbohydrates will typically be below 50 to 60 grams per day (or much lower if you exclude fruit and adopt a ketogenic version of the diet). To ensure adequate energy with such a low-carbohydrate intake, make sure that each meal includes at least 30 grams of protein and some fat, such as a tablespoon of olive oil.  

	 

	Table 6: Advanced Level Low-Starch Diet 

	 

	
		
				Allowed Vegetables
(0–0.2 g starch per 100 g)

				Allowed Fruits 
(2 servings per day)

				Allowed Nuts, Seeds
(2 tablespoons per day)

				Allowed other 

		

		
				Arugula
Cabbage
Celery
Courgette
Cucumber
Endive
Fennel
Kale
Kohlrabi
Lettuce
Mushrooms
Radicchio
Radish
Scallions
Spinach
Spring mix 
Spring onions
Summer squash
Watercress
Zucchini
 

				Avocado
Blueberries
Cantaloupe
Clementine
Dragon fruit
Grapes
Honeydew melon
Kiwi fruit
Lemon
Lime 
Orange
Papaya
Paw paw
Pineapple
Raspberries
Rhubarb
Rockmelon
Starfruit
Strawberries
Tangerine
 

				Chia seeds 
Coconut (milk, fresh, flour, or desiccated) 
Flax seeds
Macadamia nuts 
Pine nuts
Walnuts 
 

				Baking soda 
Brown rice syrup
Coffee 
Collagen peptides
Gelatin
Herbs
Tea 
 

		

	

	 

	The advanced approach likely represents a dramatic shift from your usual diet, but it offers the best chance of producing rapid results. It also has the advantage of simplicity. You will be starting from scratch with a relatively short list of basic ingredients. Once you start to see results from this approach, you can then expand your diet and determine how much starch you can tolerate. 

	After following this advanced level for three to six months, you may decide to introduce additional vegetables that typically contain only very small amounts of starch, such as carrots and Brussels sprouts. You can also experiment with reintroducing small portions of the fruits that are higher in fructose and fructans, as listed in the table for the intermediate level (such as apples, pears, apricots, and cherries). 

	Note that the advanced level does not include asparagus, onion, leek, broccoli, or cauliflower, despite the fact that they are quite low in starch. These vegetables (and garlic, which is somewhat starchy) are omitted from the “safe list” because they contain a significant amount of fructans such as inulin, which can potentially feed both beneficial and harmful microbes. The most cautious approach is to omit high-fructan foods during the initial stage of the advanced low-starch diet, but you may find that you can reintroduce them without any problems. 

	During the initial stage when you are trying to keep starch intake very low to determine how you respond, it may be worth testing certain fruits and vegetables with iodine. A drop of dilute iodine solution (sold as antiseptic in pharmacies) will turn blue-black or dark brown on foods that contain a significant amount of starch. 

	Some proponents of the low-starch diet for ankylosing spondylitis suggest an even more extreme approach to vegetables: limiting the diet to those that contain no starch, rather than allowing trace amounts. Based on the UK food composition data, this would allow lettuce, cucumbers, mushrooms, and cabbage but exclude kale, zucchini, and spinach. The concern with this approach is that it becomes more difficult to ensure adequate fiber intake. 

	A high-fiber diet is imperative because fiber not only supports our beneficial microbes, as discussed earlier, but also helps suppress the harmful bacteria. In the study comparing the microbiomes of children in Africa with a high-fiber diet to children in Europe, the African children had significantly lower levels of harmful bacteria such as Klebsiella and E. coli.310 Fiber from vegetables may also interfere with the ability of E. coli to adhere to and invade intestinal cells.311 A vegetable-rich diet is therefore one of the best ways to arm our defenses against bacteria that can trigger autoimmunity.

	 

	 

	Avoiding Other Hidden Starches at the Advanced Level 

	 

	At level 3 it may be worth avoiding even small amounts of starches that are hidden in unexpected places. If you decide to try baking (using blanched almond meal, coconut flour, or ground flax as the flour replacement), note that conventional baking powder usually contains cornstarch, for example. To avoid this, you can make your own baking powder using bicarbonate of soda and cream of tartar. (Half a teaspoon of cream of tartar plus a quarter of a teaspoon of bicarbonate of soda is equivalent to one teaspoon of baking powder.)

	When it comes to spices, the UK food composition tables indicate that most spices do not contain starch, but some followers of the low-starch diet report reacting to spices, perhaps because unlabeled starches are used during the manufacturing process. Ginger and mustard do contain some starch, although if the amounts used are very small, the starch content may not be significant. 

	 

	Table 7: Miscellaneous Foods and Fillers on the Advanced Diet

	 

	
		
				Allowed 

				Better to avoid 

				Not Allowed 

		

		
				Cellulose
Gelatin
Guar gum 
Gum arabic
Hypromellose 
Magnesium stearate
Pectin
 

				Ginger
Mustard 
Spices
Xanthan gum
 

				Arrowroot
Baking powder
Carrageenan 
Chicory
Corn starch
Dextrose
Fructooligosaccharides 
Inulin 
Maize 
Maltodextrin 
Modified food starch
Potato starch
Tapioca starch
 

		

	

	 

	 

	As for fillers in supplements such as vitamins and probiotics, the amount of starch present is often very small. Nevertheless, some people see better results by erring on the side of caution and avoiding supplements and medications that list starch or maltodextrin as ingredients. When shopping for alternative products, the best fillers for capsules are cellulose, methylcellulose, and lysine. Liquid-based and gel-cap formulations are also good options. 

	At the advanced level you may also decide to avoid probiotics that contain added prebiotics, such as fructooligosaccharides (FOS). At the time of writing, probiotics brands without starch, maltodextrin, or fructooligosaccharides include 

	 

	
		Pearl’s Digestion and Immunity

		BioGaia Protectis

		Renew Life 

		GutPro 

		BioK+ Capsules, dairy and soy versions 

		Florastor



	 

	 

	Dairy on the Advanced Low-Starch Diet 

	 

	Like the intermediate level, the advanced level discourages dairy because of the prevalence of immune reactions to dairy proteins. The lactose in dairy can also promote the growth of undesirable gut microbes. If you do not appear to have an allergy or sensitivity to the proteins found in dairy and would like to include it in your diet, the best option is homemade yogurt that has been fermented for at least eight hours to reduce the lactose content. 

	 

	 

	A Ketogenic Version of the Low-Starch Diet 

	 

	It is important to note that the advanced low-starch diet can be a ketogenic diet if you choose, but it does not need to be. A ketogenic diet involves drastically limiting carbohydrates and relying on the conversion of fat into ketones for fuel. In practice, this usually means having no fruit or other carbohydrate-rich foods and significantly increasing fat consumption. 

	When carbohydrate intake is kept very low for several days, the metabolism shifts from primarily carbohydrate-burning mode to primarily fat-burning mode. The liver begins converting fat to ketones, which can then be used for energy by most cells of the body. After several weeks of producing and using ketones as a primary energy source, the metabolism becomes very efficient at burning fat and one is said to be “fat adapted.” To make this shift, people typically need to consistently keep net carbohydrate intake below 20 to 40 grams per day (excluding fiber) while significantly increasing fat intake. Most people following a ketogenic diet will obtain approximately 75 percent of calories from fat (approximately 100 to 150 grams) while also limiting protein intake in order to maximize ketone production. 

	The ketogenic diet was originally developed in the 1920s as a treatment for epilepsy. The goal was to mimic fasting, which was known to control seizures. It has since become a popular approach for weight loss and for treating a variety of other medical conditions involving the brain, such as multiple sclerosis, Alzheimer’s, and Parkinson’s disease. The ketogenic diet also shows some initial promise in the treatment of psoriasis and arthritis. As just one example, doctors in Italy reported that a ketogenic diet was able to completely clear psoriasis and psoriatic arthritis in a patient who had severe symptoms even after 12 months of treatment with Humira.312 

	Indeed, some people respond very well to a ketogenic diet and find that it eliminates carbohydrate cravings while providing steady energy levels throughout the day. Others do not fare as well and instead experience flu-like symptoms, particularly when first starting the ketogenic diet. These immediate side effects are typically caused by electrolyte imbalances. The kidneys function differently when you are in ketosis and excrete more water and sodium. If too much sodium is lost, the body will try to maintain the balance between sodium and potassium by also excreting more potassium. This loss of electrolytes, along with dehydration, can then lead to muscle cramps, fatigue, and feeling light-headed. 

	To circumvent this downward spiral, it is useful to consume at least half a teaspoon of salt per day, along with adequate water and perhaps a magnesium supplement. (You should also proceed with a low-carbohydrate diet only under medical supervision if you have a chronic condition such as diabetes or high blood pressure, because the dose of your medication may need to be adjusted.)

	A ketogenic diet can also have more significant adverse effects over the longer term, with some people experiencing worsening fatigue, insomnia, or suppressed thyroid or adrenal function after following a ketogenic diet for several months. This likely happens because when insulin is kept very low, less of the active thyroid hormone (T3) is produced. The adrenal glands are also called upon to produce more cortisol, and it is thought that this can eventually become a stressor to the adrenals in some individuals.313 

	Additional demands on adrenal function may be particularly problematic for those with ankylosing spondylitis or psoriatic arthritis because it was recently discovered that these conditions are already associated with a greater risk of adrenal insufficiency.314 Poorly functioning adrenal glands can manifest as fatigue, dizziness, low blood pressure, excess thirst, and worsening inflammation. 

	It may be possible to reap many of the benefits of a low-carbohydrate diet while minimizing these hormonal disruptions by keeping protein intake fairly high, reflecting an approach more like the Atkins diet. A true ketogenic diet limits protein intake because it triggers the release of insulin and glucagon, which temporarily inhibits ketosis. A reduction in ketone production may be suboptimal for endurance athletes or those with certain neurological diseases, but it is likely not a problem for those who simply want to rely primarily on fat and protein for fuel. 

	Humans can readily burn protein for energy. Indeed, most amino acids can be broken down and used directly in the energy-producing Krebs cycle. In addition, as long as carbohydrate intake is fairly low we can burn fat for fuel through fatty acid oxidation, even if we are not in ketosis. 

	This combination of higher protein, low carbohydrates, and moderate fat has actually been studied extensively in the context of epilepsy, where it is referred to as the modified Atkins diet. This diet was developed at Johns Hopkins Hospital as an attempt to create a more palatable and less restrictive treatment alternative to a ketogenic diet. It limits carbohydrates to 20 grams per day with no limits on protein. Typically, 30 percent of calories per day come from protein and 60 percent from fat. (A ketogenic diet typically has around 15 percent of calories from protein and 80 percent from fat). In more than 30 studies, the modified Atkins diet was found to be as effective as a ketogenic diet for controlling epilepsy, and much easier for patients to maintain long term.315 As physicians at Johns Hopkins commented, “we suspect that the incidence of adverse effects, especially the long-term ones, may be less than with the ketogenic diet because of the inherently higher protein content.”316

	In short, for many people it is not necessary to follow the stringent ketogenic diet requirements of being very low carbohydrate, low-to-moderate protein, and very high fat. We can instead adopt a diet that is generally low carbohydrate, high protein, and moderate fat. This ratio will happen naturally on the advanced low-starch diet because the core of the diet is nonstarchy vegetables, lean animal proteins, and olive oil. If you would like confirmation that you are eating the right amounts, you can use a free carbohydrate tracking phone app, such as Carb Manager, to measure your intake over the course of the day. The app allows you to set a target for protein, fat, and carbohydrates and track your progress. (You may, for example, aim for 50 grams of carbohydrates, 110 grams of fat, and 140 grams protein each day.) 

	Prioritizing higher protein intake over higher fat intake may be advantageous for many reasons. Additional protein not only prevents our hormonal systems from going into starvation mode but also provides more of the amino acids, vitamins, and minerals needed to build muscle and repair the skin and joints. Being able to obtain sufficient energy without an extremely high fat intake is also beneficial, given that diets very high in fat can increase intestinal permeability and dramatically increase the level of bacterial endotoxin (lipopolysaccharide) in the blood.317 

	As will be explained in chapter 6, the traditional sources of fat used by most people following a ketogenic diet, such as butter and coconut oil, are especially inflammatory. In any diet that keeps carbohydrate intake very low, moderate amounts of fat are useful to ensure adequate energy, but we can minimize inflammation by relying on the fats typically used in the Mediterranean diet, such as avocados, nuts, and olive oil. 

	A low-carbohydrate diet should also continue to emphasize high-fiber vegetables that can feed the microbiome. Good options include kale and cabbage, along with high-fiber seeds such as chia and flax. 

	 

	Example daily meal: low carbohydrate, high protein, and moderate fat

	 

	Breakfast 

	
		Smoothie with 2 scoops collagen peptides, 1/3 cup frozen blueberries, ½ cucumber, 1 tablespoon flax seeds, ice, and water

		Deli meat roll-up with ham, turkey, avocado, and lettuce



	 

	Lunch 

	
		Salad with canned salmon, shredded cabbage, celery, scallions, parsley, baby spinach, olive oil, lemon juice 



	 

	Dinner 

	
		Grilled chicken breast 

		Zucchini, kale, and mushrooms sautéed in olive oil

		½ cup honeydew melon



	 

	 


Chapter 6. Anti-inflammatory Fats and Oils 

	 

	 

	Modifying our diet to include more of the foods that feed our beneficial microbes, and less of the foods that feed the harmful species, is just one piece of the puzzle. Another important way in which we can use food to calm the immune system is by choosing the right fats and oils. Specifically, the fats that are emphasized in the Mediterranean diet. 

	The Mediterranean diet has long been hailed as one of the healthiest diets by a variety of measures. It is correlated with a longer life expectancy and a lower risk of heart disease, cancer, and diabetes.318 Most importantly for our purposes, the Mediterranean diet also lowers inflammation.319 As a result, it can significantly reduce the severity of symptoms in people with psoriasis or arthritis.320

	It appears that three specific components of the Mediterranean diet convey most of the anti-inflammatory effect: fish, olive oil, and antioxidant-rich vegetables. The importance of including vegetables with the highest antioxidant content was covered in chapter 4. This chapter focuses on how to get the most benefit from fish and olive oil, along with the specific problems with other fat sources.

	 

	The Power of Fish and Olive Oil

	 

	In those with psoriasis or rheumatoid arthritis, a higher consumption of fish and olive oil directly correlates with milder symptoms and lower levels of inflammatory markers.321

	In one study illustrating this effect, Swedish researchers asked 50 patients with rheumatoid arthritis to follow a “Cretan Mediterranean” diet, which is rich in fish and olive oil. After only three months, the patients following the Mediterranean diet improved significantly compared to the control group.322 This improvement was reflected in a wide variety of clinical measures, including a reduction in the number of tender and swollen joints and lower levels of inflammatory markers such as C-reactive protein (CRP). Notably, the patients who improved the most were the ones with the highest intake of omega-3 fats from fish.323

	Similarly, a diet carefully designed to be high in omega-3 fatty acids was found to reduce the severity of psoriasis in three months.324 An observational study performed in Italy also found that the more closely people with psoriasis followed the Mediterranean diet, the lower their psoriasis severity.325 In that study, olive oil and fish consumption were the most important dietary factors.

	These studies fit together with the immense body of research showing that the omega-3 fats found in fish can inhibit the production of inflammatory mediators. This effect is similar to the way in which nonsteroidal anti-inflammatory medications (NSAIDs) work, but the effect of omega-3 fats is in fact much broader, suppressing inflammation in a variety of ways.326

	There is also a vast body of research showing that specific components in olive oil can protect against oxidative damage and inhibit the synthesis of inflammatory mediators.327 After just a single meal including extra-virgin olive oil, a reduction in inflammatory markers and oxidative stress can be detected in the bloodstream.328 When consumed regularly, this translates into improved symptoms of inflammatory diseases. In a double-blind, randomized study, olive oil significantly decreased symptoms of rheumatoid arthritis.329

	Fish oil actually has even greater effects on inflammation than olive oil, but the two appear to work best together.330 Studies have found that when a combination of fish oil and olive oil is compared to a fish oil supplement alone, the combination wins.331 Omega-3 fats and olive oil yield a quicker and more significant drop in inflammation when used together than alone. The reduction in inflammation is greater still when omega-3 fats are added in the context of a diet low in omega-6 fats,332 discussed further below.

	To fight inflammation, the type of omega-3 fat is important. The two most useful forms are docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), found in fish. The types of omega-3 fats found in plant sources (such as flax seed) have only limited anti-inflammatory effects, and humans cannot effectively convert these fats to EPA or DHA.333

	 

	Choosing the Best Fish

	 

	The following fish are the best choices to include in your daily diet because they are high in EPA and DHA but low in mercury:

	 

	
		Salmon (farmed and wild)

		Sardines

		Farmed rainbow trout

		Atlantic mackerel

		Herring



	 

	These fish have five times more omega-3 fat than typical fish and should be eaten two or three times per week.

	Cod is another fish that is usually very low in mercury, but it has too little omega-3 fat to combat inflammation. Sole is probably a better choice, with about one-third the omega-3 levels of salmon and low mercury levels. Many other fish that have substantial amounts of omega-3 fats, such as halibut, albacore tuna, king mackerel, and swordfish, are simply too high in mercury to eat regularly. A more detailed comparison of the omega-3 and mercury levels of some popular fish is set out in the table below.334 A printable version is available online at www.keystonebook.com/resources.

	 

	The Best Fish: High omega-3, low mercury

	 

	
		
				Fish

				DHA + EPA
per 100 g (3.5 oz.)

				Mercury (ppm)

		

		
				Salmon, Atlantic, farmed

				2.1

				0.02

		

		
				Salmon, Atlantic, wild

				1.8

				0.05

		

		
				Herring

				1.7

				0.06

		

		
				Salmon, pink

				1.3

				0.04

		

		
				Salmon, sockeye

				1.2

				0.04

		

		
				Mackerel, Atlantic 

				1.2

				0.05

		

		
				Farmed trout

				1.2

				0.03

		

		
				Salmon, coho, wild

				1.1

				0.04

		

		
				Sardines 

				1.0

				0.08

		

	

	 

	Good Fish: moderate omega-3, low or moderate mercury

	 

	
		
				Fish

				DHA + EPA
per 100 g (3.5 oz.)

				Mercury (ppm)

		

		
				Mackerel, chub

				1.8

				0.1

		

		
				Sablefish (black cod)

				1.8

				0.2

		

		
				Halibut, from Greenland

				1.2

				0.2

		

		
				Sole 

				0.5 

				0.09 

		

		
				Hake 

				0.5 

				0.2 

		

		
				Flounder 

				0.5 

				0.1 

		

		
				Tuna, yellowfin, canned 

				0.3

				0.1

		

		
				Tuna, light, canned

				0.3

				0.1

		

		
				Snapper 

				0.3

				0.2

		

		
				Skipjack tuna

				0.3

				0.2

		

		
				Perch

				0.3

				0.1

		

		
				Haddock

				0.2

				0.2

		

		
				Cod, Atlantic 

				0.12

				0.03

		

	

	 

	Moderate Mercury (no more than 2 or 3 times per month)

	 

	
		
				Fish

				Mercury (ppm)

		

		
				Halibut, Pacific

				0.3

		

		
				Tuna, albacore, canned 

				0.3

		

		
				Grouper 

				0.4

		

		
				Mackerel, Spanish 

				0.4

		

		
				Bass, Chilean 

				0.4

		

		
				Orange roughy 

				0.5

		

	

	 

	Avoid: High in mercury

	 

	
		
				Fish

				Mercury (ppm)

		

		
				Marlin

				1.5

		

		
				Mackerel, king

				1.1

		

		
				Swordfish

				0.9

		

		
				Tuna, Bluefin

				0.8

		

	

	 

	Choosing salmon over tuna is an important step to limit your mercury consumption if you eat fish regularly. A small can (3.5 oz.) of albacore tuna has approximately 75 percent of the weekly limit for mercury, while the mercury level in some types of tuna served at sushi restaurants (such as bigeye and bluefin) is higher still. Even the lowest-mercury tuna, such as canned chunk light, has 27 percent of the weekly limit of mercury in a small serving. By comparison, the same-sized serving of salmon has only 2 percent of the mercury limit. To look up mercury levels for other fish species, consult the Environmental Defense Fund Seafood Selector tool, available online at http://seafood.edf.org/.

	Although wild-caught fish is generally preferable to farmed, the amount of omega-3 fat is similar in farmed and wild salmon. It is actually sometimes higher in farmed salmon due to the higher overall fat content.335 Farmed salmon does pose some concern with respect to antibiotic use and potential environmental harm, but this can be minimized by only purchasing from sources such as WholeFoods, which impose strict standards on suppliers. Another cost-effective option is to buy frozen wild salmon in bulk. 

	If budget allows, grass-fed beef is also a relatively good source of omega-3 fats, with levels approximately three times higher than conventional beef.336

	 

	Fish Oil Supplements

	 

	Can you just take a fish oil supplement instead of eating fish? There is some controversy on this point, but on balance the research suggests that fish oil supplements are effective in reducing inflammation and improving the symptoms of psoriasis and arthritis.

	Numerous double-blind, placebo-controlled studies have found a consistent benefit of fish oil supplements, particularly at relatively high doses (3–4 grams per day) and when taken for several months.337 This benefit is seen in psoriasis,338 rheumatoid arthritis,339 ankylosing spondylitis,340 Crohn’s disease,341 and juvenile idiopathic arthritis.342 Supplementing with additional fish oil has also been found to enhance the anti-inflammatory effect of a low-carbohydrate Mediterranean diet.343 

	Despite decades of positive results in clinical trials,344 controversy has arisen in the past few years about whether supplements may do more harm than good on the basis that the omega-3 fats in fish oil are prone to oxidation.

	Omega-3 fats are polyunsaturated, which means they are long-chain fats with many double bonds. These double bonds are inherently unstable. At each double bond, the fat molecule can be oxidized (by losing a hydrogen atom and ending up with a free radical), triggering chemical reactions that produce a variety of different compounds. Some of these compounds are inflammatory, theoretically undermining the anti-inflammatory effect of the fish oil.345

	Oxidation is more prevalent in fish oil than fish itself because oxidation occurs during processing and storage of the isolated oil. Investigations of the extent of this problem have yielded conflicting results; depending on the study, anywhere between 10 percent and 75 percent of fish oil supplements exceed oxidation limits.346

	Given the prevalence of oxidation in fish oil, experts conclude that “it is likely that the omega-3 supplements used in many clinical trials have also been significantly oxidized.”347 Yet the results of these trials are overwhelmingly positive, particularly when high doses are given.348 Any oxidation that occurred to the fish oil supplements used in these studies therefore did not cancel out the therapeutic effects.

	It is also worth noting that the average amount of oxidation products measured in fish oil supplements is comparable to that found in conventional cooking oils.349 By eliminating these oils (discussed further below), it is possible to take fish oil supplements without adding to the overall burden of oxidized lipids. Indeed, studies adding a fish oil supplement in combination with a diet eliminating vegetable oils show the best results. In one such study, more than half of the patients had a moderate to excellent improvement in their psoriasis, while another 20 percent had a mild improvement.350

	Fish oil supplements have been found to be helpful in the context of aggressive medical treatment of rheumatoid arthritis.351 In a study at the Royal Adelaide Hospital in Australia, patients taking a high-dose fish oil (5 grams of EPA and DHA per day) were twice as likely as those taking a low dose (0.4 g) to achieve remission while on “triple DMARD therapy” (methotrexate, sulphasalazine, and hydroxychloroquine). Fish oil supplements can therefore effectively complement conventional medical approaches.

	The major advantage of fish oil supplements over just eating more fish is the ability to reach a high daily dose. It may take at least 3–4 grams per day of EPA and DHA to make a significant difference to psoriasis and arthritis,352 which would require 5 to 6 ounces of high omega-3 fish every day. (In children with juvenile arthritis, a dose of 2 grams per day was effective.353) To meet the daily goal, it is probably easier in the long term to eat salmon, sardines, or mackerel a few times per week and add a daily fish oil supplement of 2–4 grams (2000–4000 mg).

	We can also take steps to choose a fish oil supplement that is less likely to be oxidized. The most important factor seems to be the freshness of the supplement; in one study, almost all tested fish oil products that were more than 2½ years from expiration had low levels of oxidation.354 Some other factors to consider when choosing a supplement:

	 

	
		Light is a major contributor to oxidation during storage, so choose a product in a dark or opaque bottle.

		Krill oil has been found to have particularly high oxidation levels.355

		Soft gels have lower levels of oxidation than bulk oil.356

		Oils in triglyceride form are better absorbed than other forms.357

		If in doubt, cut open a capsule to smell and taste the oil. It should be only mildly fishy and not smell rancid.

		Look for a high concentration of EPA and DHA per capsule—at least 1000 mg.



	 

	One excellent choice is Nordic Naturals Ultimate Omega 2X. The company uses a proprietary oxygen-free manufacturing process to prevent oxidation and reports that the oxidation markers in their products are well below standard limits. Another good choice is Garden of Life Minami Platinum, which is produced using a carbon dioxide process to limit oxidation; the company also reports having independent lab verification of acceptable oxidation levels.

	Like any supplement, check with your doctor before starting a fish oil supplement. There is some concern that it may increase bleeding risk in those taking blood-thinning medication, although this has not actually been observed in tests of moderate doses of fish oil in combination with warfarin.358

	 

	Buying Olive Oil

	 

	Like fish oil and other cooking oils, olive oil contains polyunsaturated fats that are prone to damage, although in a much lower concentration than seed and fish oils. Fortunately, olive oil also contains dozens of antioxidant compounds that help protect the oil from oxidation.

	Extra-virgin olive oil has a higher level of these compounds than virgin or “light” olive oil. Many countries have strict guidelines for oil to meet the “extra virgin” description. Unfortunately, not all oil labeled as extra-virgin olive oil actually is. In 2010, researchers at the University of California found that the majority of olive oil samples tested did not meet U.S. or international standards for “extra virgin” status, usually because the oils were oxidized or poor quality.359 Two brands that did meet the standards were California Olive Ranch and Costco’s store brand, Kirkland Signature.

	Beyond those two brands, the Australian and Californian certifications for olive oil are good signifiers of quality, as is the presence of a harvest date printed on the bottle. Experts recommend only buying olive oil within 15 months of the harvest date. In addition, you can usually taste and smell whether olive oil is fresh and good quality. Good-quality extra-virgin olive oil will taste slightly bitter and peppery, be greenish in color, and have a fresh, grassy scent. Oxidized or poor-quality oil will smell musty, waxy, or rancid. To further minimize oxidation and preserve polyphenol content, buy olive oil in a dark glass bottle and store it in a cabinet, not next to the stove.

	There is some controversy about whether cooking with olive oil is a good idea, but the current balance of the research suggests that olive oil is sufficiently stable to cook with, particularly at moderate temperatures. While it does contain polyunsaturated fats, olive oil also contains more than 20 different antioxidant compounds that limit oxidation during cooking.360

	 

	Avocado and Avocado Oil

	 

	Avocado is another good source of anti-inflammatory fat. As in olive oil, the predominant fat found in avocado is mostly the monounsaturated fat oleic acid. Processed avocado oil also has a level of oxidative stability during cooking similar to that of olive oil. It is, however, quite vulnerable to oxidation if exposed to light at room temperature for long periods of time, so it should be purchased in a dark bottle.361 Fresh avocados are even better because they are particularly rich in antioxidants such as vitamin E.

	 

	Oils to Avoid

	 

	Using olive oil as the primary oil also makes it easier to sidestep the two categories of fats that contribute most to inflammation: refined seed oils and saturated fat.

	 

	Seed Oils 

	 

	Refined seed oils such as canola, soy, and sunflower contain significant amounts of polyunsaturated fats, which are quite unstable.362 As a result, these oils readily oxidize when exposed to heat or light.363 Consuming too many oxidized fats contributes to inflammation in a variety of ways, including by increasing oxidized LDL.364 

	In contrast, olive oil contains only around 10 percent polyunsaturated fats, along with a high concentration of antioxidant polyphenols that limit oxidation. Olive oil can therefore withstand some cooking without oxidizing significantly.365

	The fats in seed oils are also problematic because they are more readily converted to trans fats, particularly after cooking at high heat.366 Trans fats can increase inflammation throughout the body (reflected in higher levels of TNF, IL-6, and CRP, for example).367 Olive oil is therefore clearly a better choice and oils such as canola and sunflower oil should only be used occasionally. If you find that you need to use seed oil regularly, high oleic safflower oil is the best choice, having a composition closer to olive oil.  

	Note that nut oils should also generally be avoided because they are readily oxidized.368 Macadamia nut oil may be the exception because it is mostly monounsaturated fat, which is more stable.

	 

	Saturated Fats

	 

	To followers of health news, advising against saturated fat may seem antiquated. Saturated fat has long been vilified for playing a role in heart disease, resulting in a shift away from animal fats and toward refined vegetable oils from the 1960s to 1990s. Starting around 2007, the link between saturated fat and heart disease began to be seriously questioned, with high-profile studies over the subsequent decade finding no impact of saturated fat on the risk of dying from heart disease.369 As that controversy continues, there has been a major shift toward using more saturated fats such as coconut oil, ghee, and palm oil, particularly among followers of the paleo diet. 

	While some of the authors who originally popularized the paleo diet have cautioned against excessive saturated fat (namely Loren Cordain, Robb Wolf, and Sarah Ballantyne), many other advocates for the paleo diet maintain that saturated fat is healthy and recommend coconut oil and ghee as primary cooking fats. 

	But saturated fat is definitely a problem for those with inflammatory diseases, as several groundbreaking studies have now revealed. In one study published in the journal Metabolism in 2016, a randomized crossover trial compared the effects of a high palmitic acid diet or high oleic acid diet in 12 young women for three weeks.370 (Palmitic acid is a common saturated fatty acid, and oleic acid is the monounsaturated fat in olive oil.) The researchers looked at inflammatory mediators in the bloodstream and levels secreted by immune cells when stimulated with bacterial by-products. Even over this very short time period, the diet high in saturated fat resulted in higher levels of inflammatory mediators, including IL-6 and IL-1β, both of which are implicated in psoriasis and arthritis.

	In a similar study published in the Journal of Nutritional Biochemistry, researchers found that when healthy adults reduced their normal consumption of palmitic acid for three weeks, their immune cells produced significantly lower levels of inflammatory mediators such as IL-1β and TNF. When the volunteers then increased their consumption of palmitic acid, TNF in the bloodstream increased.371

	The findings from these human studies are consistent with what has recently been discovered at a molecular level: saturated fats can activate key receptors (called TLR-4 and NLRP3) and thereby trigger the release of inflammatory cytokines.372 In this way, saturated fats stimulate inflammation in a range of different cell types, including various immune cells,373 skeletal muscle,374 the cells lining coronary arteries,375 the placenta,376 and brain cells.377

	At a practical level, this research means that those with inflammatory diseases should definitely try to minimize saturated fat. The long-chain saturated fats found in palm oil and animal-based cooking fats are likely the worst.378 The medium-chain saturated fatty acids found in coconut oil are still inflammatory, but to a lesser degree.379

	Yet coconut oil may contribute to inflammation in another way—by facilitating the transport of bacterial by-products across the intestinal wall. As discussed earlier, endotoxin, also known as lipopolysaccharide, is a component of certain gut bacteria that can trigger systemic inflammation when it crosses into circulation. Even a small amount of endotoxin can trigger a widespread inflammatory response.

	In a well-designed randomized study involving 20 healthy adults and published in 2016, researchers found that fish oil decreased the level of endotoxin in the bloodstream after a meal, whereas coconut oil significantly increased it. Olive oil and grapeseed oil had little effect.380

	It appears that the fats in coconut oil have a somewhat unique ability to facilitate the transport of endotoxin across the gut barrier.381 Animal and laboratory studies have found that the transport of endotoxin across the intestine was 60 percent higher in the presence of coconut oil, even without any observable harm to the integrity of the gut barrier.382 Researchers now believe that the fatty acids in coconut oil help to form “lipid rafts” that transport endotoxin across the gut barrier.383

	Taken together, the new research on saturated fats gives us good reason not to add additional saturated fats to our diet through coconut oil, butter, palm oil, or animal-based cooking fats. Avoiding these added fats allows room in the diet for the small amounts of saturated fat found in lean animal proteins. A chart setting forth the best choices for animal proteins is provided at the end of this chapter. 

	 

	 

	Omega-6 Fats 

	 

	Another concern with animal-based fats is that they can be very high in a particular type of omega-6 fat called arachidonic acid (AA). Some forms of omega-6 fat, like the linoleic acid found in nuts and seeds, appear to have little impact on inflammation.384 385 Yet high levels of arachidonic acid—the type found in many animal foods—has been implicated in psoriasis and other inflammatory conditions.386

	This is not sufficient reason to avoid animal-based proteins. Vegetarian and vegan diets are surprisingly not that effective for controlling psoriasis or arthritis. Arachidonic acid would be very low in a vegan diet, but the results of experiments involving vegan diets for arthritis have been disappointing.387 In one of the few studies showing any significant benefit of a vegan diet, the researchers concluded that the reduction in arthritis symptoms was most likely due to the fact that the experimental diet was also gluten-free.388 More recently, a diet carefully designed to be low in arachidonic acid showed just a 14 percent reduction in the number of painful joints in patients with rheumatoid arthritis.389

	Strictly excluding arachidonic acid is therefore not worthwhile, but it may be wise to avoid the foods that contain extremely high levels of this fat. 

	 

	
		Fatty pork such as bacon

		Organ meat 

		Walnut oil

		Farmed tilapia

		Wild rainbow trout



	 

	The true value in lowering your intake of arachidonic acid may actually be that doing so can help you get the best results from adding more fish and fish oil. That is because omega-3 fats are much better at suppressing inflammation in the context of a lower intake of arachidonic acid.390

	 

	 

	Fats and Oils in Summary

	 

	The fats at the core of Mediterranean diet have an extraordinary ability to reduce inflammation. We should therefore try to obtain most of our fats from fish, olive oil, and avocado. Emphasizing these foods not only allows us to benefit from the anti-inflammatory powers of monounsaturated and omega-3 fats, it also allows us to avoid more harmful fats such as saturated fat and oxidized seed oils. In the end, choosing the right fats and oils is a powerful way to bring peace to the immune system.

	 

	Table 8: Preferred Proteins 

	 

	
		
				Best animal proteins
 

				Limit (2 to 3 times per month)
 

				Avoid
 

		

		
				Chicken (skinless)
Pork tenderloin
Lean pork chop
Pork loin
Ham
Canadian bacon
Turkey
Lean beef
Bison
Lamb, trimmed of fat
Salmon 
Sardines
Atlantic mackerel
Cod
Haddock
Flounder
Skipjack tuna
Light canned tuna
Yellowfin tuna
Other low-mercury fish
 

				Chicken (with skin) S, 06
Marbled beef S
Pork shoulder S, 06
Pork ribs S, 06
Sausage S, 06
Duck S, 06
Pacific halibut M
Grouper M
Chilean sea bass M
Orange roughy M
Albacore tuna M
Spanish mackerel M
 

				Fatty bacon S, 06
Organ meats 06
Farmed tilapia 06
Wild rainbow trout 06
King mackerel M
Swordfish M
Bluefin tuna M

		

	

	S: saturated fat. 06: omega-6 fat. M: mercury

	Table 8: Anti-inflammatory Fats and Oils 

	 

	
		
				Best Oils 
 

				Limit
(damaged polyunsaturated fats)

				Avoid
(saturated and/or omega-6)

		

		
				Olive oil 
Avocado oil 
 

				Canola oil 
Sunflower oil 
Safflower oil
Soybean oil
Corn oil 
Nut oils
Other seed oils 

				Ghee
Lard
Tallow
Palm oil
Coconut oil 
Duck fat
 

		

	

	 

	 

	 


Chapter 7. Troubleshooting and Customizing the Keystone Diet 

	 

	How to Find Your Own Trigger Foods 

	 

	The Keystone Diet described so far provides the overall protocol for reducing inflammation, but it is not always enough. If you continue to have active inflammation, it may be worth doing further experimentation to determine whether you have any unique food sensitivities. To do so, you will systematically eliminate and then reintroduce foods that can trigger symptoms in some people with autoimmune disease, namely

	 

	
		Common allergens (especially dairy, nuts, and eggs)

		Nightshades (tomatoes, peppers, potatoes, eggplants, certain spices)



	 

	These foods are not necessarily a problem for everyone. The only way to know how they affect you is to eliminate them for one or two months, then gradually reintroduce each food while carefully observing your response. The end goal is to develop your own personal maintenance diet that is tailored to your own particular sensitivities. 

	 

	Identifying Food Allergies

	 

	Although most food allergies produce rapid and obvious symptoms, it is also possible for food allergies and sensitivities to contribute to autoimmune disease even in the absence of typical allergy symptoms. 

	For those affected by food allergy, identifying and removing the culprit can be enormously helpful—in rare cases even resulting in a complete resolution of joint pain. In the words of one doctor in the British Medical Journal in 1981, “No one would be foolish enough to claim that every case of rheumatoid arthritis is associated with a food allergy, but if only 1 in 20 is—and I suspect that it is considerably more—I question whether we have the right to withhold such a simple, safe, brief, and non-invasive investigation in a disease of such appalling chronicity.”391 

	In the past two decades, there has been a stream of case reports in medical journals describing patients with severe rheumatoid arthritis who improved dramatically by eliminating a food allergen.392 In each case, joint pain, swelling, and stiffness reduced or disappeared while on an “allergen-free” diet, followed by a clear exacerbation after repeated “blind” challenges. These blind challenges involved hiding the foods in capsules to ensure that both the patient and nurse assessing arthritis symptoms were unaware of the food being tested each time. 

	Food allergy has also been implicated in juvenile arthritis, with reports of some children making a complete recovery after eliminating an allergen, often milk.393 One small study also found that a significant proportion of patients with “spondyloarthritis” (including ankylosing spondylitis and psoriatic arthritis) improved after eliminating dairy.394 Pain severity decreased, morning stiffness improved, and joint and spine symptoms improved. Many of the patients in this study who had a good response were still following the dairy-free diet two years later, and some were able to discontinue all medications. 

	Researchers now estimate that food allergy impacts about 5 percent of rheumatoid arthritis cases.395 We do not yet know how much of a role allergy plays in other autoimmune diseases, but anecdotal reports of reactions to dairy, nuts, and eggs are particularly common among those with psoriasis and various forms of autoimmune arthritis. 

	Detecting food allergies can be a laborious process. The only reliable method is to follow an allergy elimination diet and then systematically reintroduce foods one at a time. To that end, most allergy elimination diets focus on removing the set of foods that account for more than 90 percent of all serious food allergies. These foods are 

	 

	
		dairy

		eggs

		nuts

		wheat

		soy

		corn

		shellfish



	 

	It is also possible to have hidden allergies and sensitivities to many other foods. To identify which other foods you should consider eliminating, skin prick and blood tests can be helpful. These tests typically measure the antibody class associated with true allergies, called IgE antibodies. Blood tests are also available to look for the antibodies associated with delayed hypersensitivities, called IgG antibodies. IgG tests are less reliable than IgE tests, because they can produce many false positives and typically only reflect foods that have been eaten in the preceding few weeks. (There is also a subtype of IgG antibody, called IgG4, which can actually indicate tolerance to a food, rather than a sensitivity.)

	Nevertheless, if we take the information with a healthy dose of skepticism, the results of allergy and sensitivity testing can be useful. The more information we have in guiding our elimination diet, the more likely we are to identify any culprits that are contributing to inflammation. 

	It is also important to note that if you do proceed with IgE and IgG testing and the results are negative for the common allergens listed above, it may still be worth eliminating some of these foods temporarily, particularly the worst offenders— nuts, eggs, and dairy. This is because the currently available tests are also prone to false negatives. That is, they fail to pick up true problems. 

	False negatives can happen if you have an IgG sensitivity and have not eaten the food for a while before the blood test, or if you have a local antibody response limited to the gut, not in the general circulation. Studies have actually found that some arthritis patients have antibodies against foods only in the intestines, not the general circulation, so these “allergies” would be missed by standard tests.396 

	Allergists and other doctors are often doubtful of the value of IgG food sensitivity testing, but if the results are used only to guide an elimination diet, it is clear these tests do have some value for those with autoimmune disease. As one example of an IgG hypersensitivity contributing to arthritis, a case report published in the journal Arthritis and Rheumatism described a patient who had suffered from rheumatoid arthritis for 11 years and believed her symptoms were exacerbated by foods.397 Blood tests showed no allergy to milk as measured by IgE antibodies, but an increase in IgG antibodies to milk. After a month of hypoallergenic formula, her joint pain and stiffness had improved dramatically, and she was then given blind challenges with different foods or a placebo hidden in a capsule. She showed a major exacerbation from milk each time it was challenged, with an increase in swollen and painful joints peaking 24 to 48 hours after each challenge. 

	 

	 

	Practical Tips for the Allergy Elimination Diet 

	 

	The most difficult aspect of eliminating dairy and eggs is developing a new breakfast routine. Good options include 

	 

	
		a smoothie made with collagen peptide powder, greens, and frozen berries

		meat patties or chicken sausage 

		leftovers from dinner

		ham or turkey deli meat

		salmon



	 

	The adjustment becomes easier with time, particularly as you reframe breakfast as just another meal rather than one that involves typical “breakfast” foods. 

	Another hurdle that arises from eliminating dairy is ensuring sufficient calcium intake. Good nondairy calcium sources include leafy greens, such as kale or collards, and canned salmon or sardines with bones. Many people are surprised to learn that as much calcium can be absorbed from half a cup of cooked collard greens as from a glass of milk.398 Calcium in broccoli, bok choy, and kale is also readily absorbed, but calcium in spinach is not. For children, a calcium supplement may be needed. Note that if you are taking a high dose vitamin D supplement, you will need very little calcium in your diet, because vitamin D facilitates calcium absorption. 

	If you end up eliminating dairy and eggs long term, it may be wise to begin supplementing with vitamin A (or ensure your multivitamin provides most of the recommended daily intake). Butter and eggs are often the main dietary sources of the active form of vitamin A (also called retinol). Many plant foods contain precursors to vitamin A (such as betacarotene), but some people may not perform this conversion process efficiently. Vitamin A is critical for immune regulation because it boosts regulatory T-cells and suppresses the inflammatory Th17 cells involved in autoimmunity. 

	 

	 

	Additional Tips

	 

	
		It will be important to read labels to check for even small amounts of allergenic foods. If an allergy is present, occasional exposure to a very low dose can still perpetuate the immune response and obscure the results of the elimination diet. 

		The trace amounts of dairy in probiotic supplements may be too trivial to cause a reaction, but you can also err on the side of caution with a dairy-free probiotic such as GutPro Infant Powder, Jarrow Allergen Free, or Renew Life. 

		Eliminate the common allergens for at least one month, or longer if the results are not clear. 

		When you are ready to perform a challenge, start with a small amount of a particular food, then gradually increase the amount each day over the course of a week or until you observe a reaction. 

		A positive reaction may include symptoms other than your usual skin or joint symptoms. If a food causes abdominal pain, for example, it may contribute to arthritis symptoms over the longer term. 

		Wait at least a week between each challenge or until symptoms return to normal after a positive challenge. 

		Test the foods in “pure” form so that other ingredients do not interfere with the results (for example, using plain yogurt to test dairy). 

		Do not perform challenges if you have a history of anaphylactic reactions. 

		The most allergenic proteins in eggs are found in the white, so if you react to whole eggs, it may be worth testing egg yolk separately. 

		Reintroduce different nuts individually because some people react to all nuts, while others only react to certain varieties. 

		If you find that you react to cow’s milk dairy, it may be worth testing goat and sheep milk products. Some people with cow’s milk allergy will cross-react to the similar proteins in these other forms of dairy, but others will be able to tolerate them without any problem.399 



	 

	 

	An Allergy Impersonator: Food Chemical Sensitivity

	 

	If you notice reactions to a large number of foods, and these reactions are inconsistent and unpredictable, bear in mind that this may not reflect a true allergy or IgG-based sensitivity. Rather, it is possible to be intolerant to natural chemicals found in foods, such as histamine and salicylates. It is not yet clear the extent to which these reactions impact psoriasis or arthritis, so investigating sensitivity to these foods should be a lower priority for most people. If, however, you have other symptoms that are typical of food chemical intolerance, such as headaches, flushing, and dizziness after eating certain foods, or if you have noticed reactions to the specific foods that are highest in amines or salicylates, it is worth exploring this possibility. 

	The most common symptoms of intolerance to amines and/or salicylates include the following:400

	 

	
		chronic hives 

		flushing, itching, or burning skin, particularly on the face

		eczema

		asthma

		nasal congestion

		headaches

		stomach pain or diarrhea

		low blood pressure/dizziness

		fatigue or irritability

		joint pain 

		muscle pain



	 

	Foods high in salicylates include berries, nuts, tea, watermelon, tomatoes, avocado, and spices.401 Aspirin is another major source of salicylates.

	 

	Foods high in amines include cheese, chocolate, aged or processed meats, and fermented foods such as wine, soy sauce, and sauerkraut. (Amines include histamine, tyramine, and several other similar chemicals that form when protein breaks down.) 

	 

	When considering whether you may have a food chemical intolerance, it is worth noting that this intolerance often presents very differently from allergies; reactions are more unpredictable, and a wider variety of foods seem to be involved. This is because the chemicals are found in a broad array of foods but will only trigger symptoms once the cumulative dose exceeds the amount the body can break down or excrete.402 

	Depending on your threshold for reacting, a small amount of a particular food may have no noticeable effect, yet when consumed in a larger amount or in combination with other problematic foods over the course of the day, the level of amines or salicylates can build up, triggering symptoms. This is quite different from an allergy, where even a small amount of an allergenic food predictably causes symptoms every time. 

	Investigating sensitivity to these food chemicals is now part of the conventional medical treatment of hives, asthma, eczema, and chronic headache. This is particularly true in Australia, where allergists at major teaching hospitals have led research in this area for the past 30 years.403 As a result of this research, salicylate sensitivity has now been found to trigger attacks in at least 20 percent of asthmatics, while amine sensitivity has been linked to chronic headache and irritable bowel syndrome.404 

	It is likely that amines and salicylates can contribute to joint pain and psoriasis in the same way they cause these other symptoms, but only in those with a sensitivity. The Royal Prince Alfred Hospital’s Allergy Unit notes joint pain as a common symptom of amine and salicylate intolerance.405 There are also numerous anecdotal reports of joint pain and psoriasis resolving after eliminating amines and/or salicylates.406 One small study found that when a group of rheumatoid arthritis patients followed a low-chemical diet (eliminating additives, preservatives, fruit, red meat, herbs, and dairy products), a small subset of the patients showed a dramatic improvement and chose to stay on the diet long term.407

	If you have reason to suspect amine or salicylate intolerance, it may be worth reducing your intake of the foods with the highest concentration of these chemicals. (For more extensive lists of high amine and salicylate foods, see www.keystonebook.com/foodchemical.) If you find that you do have a food chemical sensitivity, your focus should then shift to addressing the underlying cause, rather than restricting these foods indefinitely. 

	Although the precise causes may differ for different individuals, experts in this field strongly suspect that small intestinal bacterial overgrowth (SIBO) is a major factor in histamine and salicylate intolerance. This is based on clinical observations on the overlap between patients experiencing food chemical intolerance and SIBO symptoms, and the frequent improvement in food chemical intolerance when SIBO is addressed. 

	The detailed mechanisms for food chemical sensitivity are still poorly understood but appear to involve hyper-responsive mast cells. An overgrowth of bacteria, yeast, or parasites in the gut may contribute to this process by increasing the numbers and activation of mast cells. This is effectively a form of “mast cell activation syndrome.” When there are too many mast cells and they are in an active state, this then sets the stage for overreactions to salicylates and other chemicals from foods.408 (Note that mast cells are also key players in the inflammatory process in psoriasis and arthritis.409) 

	In addition, we know that many of the bacteria that can cause SIBO or dysbiosis in the large intestine can produce large amounts of histamine, overwhelming the body’s natural histamine-breakdown mechanisms. You can find out if this may be a factor for you through comprehensive stool testing, such as the GI-Map. Histamine-producing bacteria include E. coli, Citrobacter, and Morganella morganii.410 Candida yeast and various parasites may also trigger substantial histamine production. Addressing these overgrowths using the strategies described in chapter 3, along with a diet that is lower in sugar and starch, can therefore significantly improve food chemical intolerance.  

	There can also be other contributing factors, such as genetics and hormones (particularly disrupted thyroid and adrenal hormones). Celiac disease can also play a role in some cases, because when the gut lining is damaged, there is a reduction in the enzyme that breaks down histamine (Diamine oxidase). For most people, however, the best place to start in addressing food chemical intolerance is reducing pathogen overgrowth, using the approaches discussed in previous chapters. 

	Supplementing with high-dose vitamin C is another way to reduce histamine sensitivity. A dose of 2 grams per day has been found to significantly reduce blood histamine levels and the biological effects of histamine.411 Fish oil supplementation may also be useful for those with salicylate sensitivity. A small study found that supplementing with 10 grams per day of fish oil for six to eight weeks produced a complete or virtually complete resolution of symptoms in three patients with severe salicylate sensitivity.412 This is an excessive dose of fish oil, but it is possible that a longer-term intake of a more reasonable dose (such as 2 grams per day) could also help reduce salicylate sensitivity.  

	 

	Nightshades 

	 

	The final category of foods that some people can have a particular sensitivity to is fruits, vegetables, and spices in the nightshade plant family. Nightshades have long been implicated in arthritis, starting with the work of a horticulturalist named Norman Childers, who, in the 1970s, suspected that his own arthritis was triggered by potatoes, tomatoes, and eggplant.413 He understood that these were all members of the Solanaceae plant family—historically known as nightshades because this family includes the deadly nightshade used by the Romans to poison enemies. There are actually thousands of plants in the nightshade family, many of which are toxic or inedible, such as tobacco. The edible nightshades include 

	 

	
		tomatoes 

		potatoes (but not sweet potatoes or yams)

		bell peppers/capsicum/sweet peppers

		chili peppers (and derivative spices such as cayenne, paprika, and chipotle)

		eggplant

		tomatillos

		goji berries

		ashwaganda (often found in herbal thyroid supplements)



	 

	 After eliminating all foods from this plant family, Dr. Childers’s symptoms rapidly improved. He shared this finding in a book published in the 1970s, and in the decades since, thousands of people have reported that they too have reduced the severity of their arthritis by eliminating nightshades. A recent study also found that 52 percent of psoriasis patients reported improvement in their symptoms after eliminating nightshades.414 Yet there have never been any rigorous scientific studies supporting the link between nightshades and inflammation; all we have to rely on is a plausible biochemical explanation. 

	This biochemical explanation is based on two potentially toxic components found in nightshades: glycoalkaloids and lectins. Glycoalkaloids are chemicals produced by plants to defend against insects. The best-studied glycoalkaloids are solanine and chaconin, found in potato; tomatine, found in tomato; and a group of similar chemicals found in peppers. 

	There is no doubt that these chemicals are extremely toxic in high doses, with reports throughout history of “solanine poisoning” from green potatoes. Potatoes produce much larger amounts of glycoalkaloids when stored improperly (conditions which also cause them to turn green), but even fresh potatoes contain a significant amount.415 The critical question is what happens when we are exposed to low doses over the long term. There is some limited evidence that even in low doses, these chemicals can damage cell membranes and contribute to increased intestinal permeability.416 In theory, this would allow bacterial by-products and other molecules to cross the gut barrier and activate the immune system, spurring further inflammation. 

	In laboratory and animal studies, potato glycoalkaloids were found to disrupt the intestinal barrier.417 In another laboratory experiment, a glycoalkaloid found in sweet peppers increased the permeability of human intestinal cells.418 Capsaicin, the chemical responsible for the heat of hot peppers, also appears to disrupt the gut barrier.419 

	The second plausible biochemical explanation for a link between nightshades and arthritis comes down to lectins, and here, too, we have limited but intriguing evidence. We know that the lectins in potato and tomato survive cooking and digestion and can cross the gut barrier and enter the circulatory system.420 Once in circulation, the “stickiness” of these proteins allows them to bind to molecules on the surface of mast cells, sending a signal to activate and release histamine and other inflammatory mediators. Researchers have shown that potato lectin activates human mast cells and triggers histamine release.421 Tomato lectin is expected to behave in the same way because it has the same binding properties.422 Because mast cells are the source of many inflammatory mediators involved in psoriasis and arthritis, we should be wary of anything suspected of increasing mast cell activation. 

	There is no definitive answer as to whether the glycoalkaloids or lectins are the reason nightshades appear to worsen arthritis symptoms in many people. But even without definitive proof, we have sufficient reason to avoid these foods on a short-term trial basis. Some people may find that they have less joint pain when avoiding tomatoes, potatoes, and nightshade-based spices, but they can tolerate sweet peppers or eggplant, for example. It is also possible to tolerate these foods in small amounts when eaten occasionally, but to react if they are consumed too often. 

	 

	Practical Tips for Eliminating Nightshades

	 

	
		Nightshades are the basis of many commonly used spices such as paprika, cayenne pepper, chili powder, chipotle, and red pepper flakes. 

		Paprika and chili powder are often used in spice blends in processed foods and may not be specifically listed as an ingredient. For this reason, it is best to avoid any foods that contain the catchall term “spices.”

		Black pepper comes from an unrelated plant family, but it should be used sparingly because it contains a chemical called piperine, which appears to have similar biological effects to capsaicin, causing a similar increase in intestinal permeability.423 In two recent animal studies, piperine increased the ability of other compounds to cross the intestinal barrier two- to fourfold.424 

		Lectins and glycoalkaloids are typically concentrated in the skin and seeds, so some people may be able to tolerate small amounts of tomatoes and bell peppers that have been peeled and deseeded. 

		Ripe tomatoes also have a much lower lectin concentration than green tomatoes.

		In the end, sensitivity to nightshades may vary widely between people. The only way to determine how you are affected is through trial and error. 



	 

	 

	 

	 


The Keystone Diet at a Glance

	 

	General Principles 

	 

	
		Support your microbiome and antioxidant defenses by eating more high-fiber and brightly colored fruit and vegetables.

		Eat more fish, especially salmon, sardines, and Atlantic mackerel. 

		Consider supplementing with 2–4 grams of fish oil per day. 

		Use olive oil and avocado oil as the primary added fats.

		Choose leaner proteins such as chicken, fish, and lean pork.

		Trim visible fats from meat before cooking. 



	 

	Level 1: Basic low-starch plan 

	 

	
		Eliminate gluten-containing grains. 

		Avoid gut-damaging grains and legumes (soy, corn, potato, peanut).

		Limit other starchy foods to two servings per day, preferably in the form of starchy root vegetables such as parsnip or sweet potato.

		Cut back on sugar.



	 

	Level 2: Intermediate low-starch plan

	 

	
		Eliminate grains, legumes, and very starchy vegetables.

		Minimize added sugars. 

		Limit fruit to two or three small servings per day.

		Avoid dairy, other than homemade yogurt if tolerated.

		Avoid the highest-starch nuts and seeds, such as cashews. 



	 

	Level 3: Advanced low-starch plan 

	 

	In addition to the steps listed above for level 2: 

	 

	
		Choose vegetables with the lowest starch content.

		Limit fruit to one or two small servings per day. 

		Use only the lowest-starch nuts and seeds, such as flax and macadamias. 

		Try to avoid maltodextrin and other starchy fillers in supplements. 

		Increase fat and protein to compensate for the reduction in carbohydrates. If you emphasize fat this will become a ketogenic diet. Some people may feel better long term by emphasizing protein instead in order to prevent hormonal disturbances. 

		You may need to increase salt to prevent the electrolyte imbalances that can result from a very low carbohydrate diet. 



	 

	Troubleshooting and Customizing the Keystone Diet

	 

	Consider eliminating the following for at least 30 days to determine if you have a sensitivity: 

	 

	
		Common allergens: nuts, eggs, dairy, soy, corn, shellfish

		Nightshades: tomatoes, potatoes, peppers, chili spices, eggplant



	 

	If you have symptoms of food chemical intolerance and react to a wide range of foods that are high in histamines or salicylates, you may be able to reduce this sensitivity by addressing SIBO and pathogen overgrowth. Other alternative strategies include testing for thyroid and adrenal hormones and adding a high-dose vitamin C supplement to reduce histamine levels. 

	 


Part 3. Beyond Food

	 

	


Chapter 8. Anti-inflammatory Supplements 

	 

	 

	Our primary focus throughout this book is targeting the underlying causes of autoimmunity through diet and other strategies that aim to heal the gut and rebalance the microbiome. For even further help, there are additional supplements that can help fine-tune the immune system. These supplements may only make an incremental difference to the severity of symptoms, but they are worth considering as optional extras to your own personalized program. 

	 

	Vitamin D 

	 

	Vitamin D performs many important functions, including regulating immunity and calcium absorption. When vitamin D levels are low, bone density suffers and the immune system becomes unbalanced, with a weaker defense against infections and greater autoimmune activity and inflammation.425 

	Vitamin D is obtained primarily from sun exposure, and most people simply do not get enough sunlight to produce an adequate amount. A substantial length of time outdoors is required even on sunny days, and in winter in most climates the sunlight is simply too weak to generate any vitamin D. As a result, serious deficiencies are widespread.426 

	More than one-third of otherwise healthy young adults in the United States have low levels of vitamin D. This figure may be even higher in those with autoimmune disease, with studies finding that more than half of those with rheumatoid arthritis, ankylosing spondylitis, psoriasis, and juvenile arthritis are deficient.427 In each of these conditions, vitamin D deficiency is also correlated with disease activity: those with the lowest levels have the most severe symptoms.428 

	For many with psoriasis, adding a vitamin D supplement can make an extraordinary difference. Although most clinical studies in this area have been open label (not blinded or placebo controlled), they have consistently found a benefit when high doses are given for three to six months. Five separate studies have reported a moderate or greater improvement in psoriasis in at least 50 percent of patients.429 Some patients taking high doses even show complete resolution of their psoriasis.430 Vitamin D is in fact so effective in psoriasis that topical vitamin D–based prescription creams, such as calcipotriene, are now used as first-line therapy.431 

	Vitamin D supplements also appear to improve joint symptoms in psoriatic and rheumatoid arthritis, with several open-label studies finding that most patients taking a high-dose supplement for three to six months had a significant reduction in pain.432 It is unclear whether this approach can also reduce pain in other forms of arthritis such as juvenile arthritis or ankylosing spondylitis. Yet even with these conditions, vitamin D is worth supplementing for another reason. 

	Aside from potential pain reduction, supplementing with vitamin D is useful for preserving bone strength.433 Inflammatory arthritis is typically associated with a significant loss of bone minerals, causing bones to become more prone to fracture. This is especially pronounced in juvenile arthritis and ankylosing spondylitis as well as in those using steroids such as prednisone.434 Vitamin D limits this loss of bone density because it facilitates calcium absorption. The American College of Rheumatology in fact recommends vitamin D supplementation for all patients using steroids such as prednisone.435 (To further support bone density, supplementing with calcium, magnesium, and vitamin K2 may also be useful, particularly if you do not include kale or collards in your daily diet.) 

	More broadly, a panel of 25 experts from 15 countries recently recommended that all people with autoimmune disease or musculoskeletal health problems should have their vitamin D level tested.436 The panel established clinical practice recommendations stating that in this group, the optimum level is 30 ng/mL, higher than typically considered sufficient for the general population. The panel also recommended that even without testing for a deficiency, people with autoimmune disease should take a low-dose supplement (800 IU) each day. In the winter or for those not often exposed to sunlight, a significantly higher dose may be needed to maintain an adequate vitamin D level.437 In one study, more than 60 percent of rheumatoid arthritis patients taking 800 IU of vitamin D were still below the preferred level of 30 ng/mL.438 

	For those with a known deficiency, the expert panel recommends a short-term treatment of approximately 7000 IU per day (as 50,000 IU once per week) for eight weeks, followed by a maintenance dose of 800 IU per day, with regular monitoring to ensure that this low-maintenance dose is sufficient. 

	An alternative approach, if regular testing is not feasible, is to start with 5000 IU each day for one to two months, then continue at 2000 IU per day as a maintenance dose. The clinical practice recommendations state that “international authorities consider a vitamin D intake of 2000 IU daily as absolutely safe, although a recent review found that even doses of up to 10,000 IU per day supplemented over several months did not lead to any adverse events.”439 

	For children, the U.S. government’s recommended daily intake for vitamin D is 600 IU per day. Clinical trials of vitamin D to prevent other childhood diseases often use 1200–2000 IU per day.440 

	To maximize absorption, the preferred form of vitamin D supplement is vitamin D3 (cholecalciferol) as a liquid softgel (or liquid drops) rather than a solid tablet. Good-quality brands (such as Doctor’s Best, Jarrow, and Seeking Health) often use extra-virgin olive oil as the carrier oil rather than soy or corn oil.  

	 

	 

	Glucosamine and Chondroitin

	 

	Glucosamine and chondroitin are among the most commonly used supplements to treat joint pain, with a long track record of safety and minimal side effects. Both are components needed to make cartilage and the fluid that cushions joints. They have also been studied in clinical trials for decades, although largely in the context of osteoarthritis. 

	In osteoarthritis, it is clear from several large, double-blind, placebo-controlled studies that glucosamine can help limit cartilage destruction.441 In one of the best-known studies, published in the Lancet in 2001, those patients taking 1500 mg of glucosamine sulfate per day had significantly less pain and cartilage loss after three years.442 

	Although most glucosamine products contain a combination of glucosamine and chondroitin, it may be that this combination adds no further benefit. One large study funded by the National Institutes of Health (at a cost of $12.5 million) compared glucosamine and chondroitin alone or in combination in 500 patients with knee osteoarthritis. The patients with the least cartilage loss after two years were those taking glucosamine alone. Those taking the combination of glucosamine and chondroitin actually fared no better than those taking the placebo. This could have been a random aberration, but it led the authors to suggest that the two compounds may interfere with one another when used in combination.443 

	The question for those with autoimmune forms of arthritis is whether the cartilage-sparing effect of glucosamine is limited to osteoarthritis or applies more generally. There is little research in this area, but what is known so far does point to a likely benefit for long-term cartilage protection in rheumatoid, psoriatic, and juvenile arthritis. 

	Osteoarthritis is driven by a different process than autoimmune forms of arthritis, but they share similarities, including degradation of cartilage by the same enzymes (called matrix metalloproteinases).444 In one of the only trials of glucosamine in rheumatoid arthritis, there was a modest reduction in pain after 12 weeks, but most interestingly, there was also a decrease in the level of matrix metalloproteinase-3 (MMP-3) in the bloodstream.445 This enzyme is activated by inflammation and causes much of the destruction to cartilage in both rheumatoid arthritis and osteoarthritis.446 MMP-3 is also elevated in psoriatic and juvenile arthritis and correlates with greater disease severity.447 

	The finding that glucosamine reduces MMP-3 in patients with rheumatoid arthritis suggests that this supplement not only provides a building block for new cartilage and joint fluid but also lessens the attack on existing cartilage. This finding is also supported by numerous animal and laboratory studies showing that glucosamine does indeed reduce the production of MMP-3.448 

	When we put together the pieces of the puzzle, it is reasonable to expect that glucosamine can limit long-term cartilage damage in all these forms of arthritis, not just osteoarthritis. It may therefore be worth adding a glucosamine supplement, particularly since this compound has been studied extensively for safety and side effects. The two common forms of glucosamine supplements, sulfate and hydrochloride, are roughly equivalent. The typical dose is 1000 to 1500 milligrams per day. 

	Many glucosamine and chondroitin products now also include a compound called MSM, which stands for methylsulfonylmethane. This is included because it provides a source of sulfur, which is needed to make connective tissue. A small number of studies have found that MSM produces a mild benefit in osteoarthritis, but side effects such as gastrointestinal symptoms, insomnia, and headaches have been reported.449 Unlike glucosamine and chondroitin, there have not been any large studies establishing the safety of MSM supplements. As a result, it may be preferable to choose a glucosamine supplement that does not contain MSM. (An alternative source for the sulfur needed to make and repair connective tissue is sulfur-rich vegetables, particularly those in the cabbage family and mushrooms.)

	 

	Gamma-Linolenic Acid (GLA) as Borage or Evening Primrose Oil 

	 

	Borage oil and evening primrose oil are mildly anti-inflammatory because they contain a specific omega-6 fatty acid called gamma-linolenic acid (GLA). This fatty acid can inhibit the production of one particular inflammatory mediator called leukotriene B4 (LTB4).450 LTB4 attracts immune cells to the site of inflammation and helps orchestrate the immune attack.451 LTB4 plays a particularly key role in psoriasis because it is also involved in the proliferation of skin cells to produce plaques.452 GLA helps block the conversion of arachidonic acid to LTB4. This mechanism explains the anecdotal reports that borage or evening primrose oil supplements can significantly reduce psoriasis, although this has not been established in clinical trials. 

	In the rheumatoid arthritis context, there have been some human studies, although the results have been mixed. Studies involving low doses or short time periods often find little to no benefit,453 while very high doses have been found to reduce the number of tender and swollen joints.454 The successful high-dose studies have given doses of 1.4 or 2.8 grams per day of GLA. Since borage oil is only about 20 percent GLA, this would translate to five to 10 large capsules. Evening primrose oil is only 10 percent GLA, so 10 or 20 capsules would be required. There is no data supporting the long-term safety of these high doses. A middle-ground dose of 500 milligrams (0.5 grams) per day of borage oil (typically two capsules) would be a more reasonable approach and may be sufficient to noticeably reduce inflammation in the context of an anti-inflammatory diet.455 

	One of the concerns with GLA supplements is that they can increase the level of arachidonic acid in the bloodstream.456 This could in theory worsen inflammation in the long term and increase the risk of blood clotting. One study indicated that it is possible to prevent the increase in arachidonic acid after taking GLA supplement by adding an omega-3 supplement.457 As a result, if you are using a borage or evening primrose oil supplement, it is particularly important to take at least 2 grams of fish oil per day. This combination does appear to reduce inflammation more than fish oil alone.458 

	 

	Vitamin E

	 

	Vitamin E is widely known as a powerful antioxidant. This vitamin is actually a group of eight similar compounds (four tocopherols and four trienols), usually present as a mixture in different plant oils, nuts, and seeds. Although vitamin E compounds are typically known for their antioxidant properties, some forms have entirely separate anti-inflammatory effects because they directly suppress the enzymes that produce inflammatory mediators.459 

	Several clinical studies have found vitamin E supplements useful for rheumatoid arthritis, producing an equivalent pain reduction as the NSAID diclofenac.460 A double-blind, placebo-controlled clinical study also found that a combination of vitamin E, selenium, and CoQ10 significantly decreased the severity of psoriasis and joint pain.461 

	Yet the Mediterranean diet is naturally high in vitamin E, so a supplement is probably unnecessary in the context of the diet outlined in this book. In a clinical trial of rheumatoid arthritis patients following the Mediterranean diet, all patients exceeded the minimum recommended vitamin E intake.462 It is also preferable to obtain vitamin E from food (such as avocado and olive oil) because foods contain a mixture of the different tocopherols and trienols, whereas supplements often contain only alpha-tocopherol. Studies suggest that a mixture of different forms of vitamin E produces a greater anti-inflammatory effect than alpha-tocopherol alone.463 

	 

	Turmeric / Curcumin

	 

	Turmeric is a spice from the ginger family that has been used for thousands of years in Indian cuisine and traditional medicine. Curcumin is one of the many compounds found in turmeric and is widely regarded as having powerful anti-inflammatory effects, based on thousands of laboratory studies. 

	Yet the ability of curcumin to calm inflammation is limited by its poor absorption and stability.464 As a result, the real-world effects of curcumin are less impressive than lab studies would suggest. Many human clinical studies of standard curcumin supplements have produced underwhelming results, particularly in the context of autoimmune disease.465  

	There are, however, some new formulations of turmeric that are better absorbed and much more effective.466 Among these new formulations, Meriva® is supported by the most clinical research, particularly in the context of joint pain and psoriasis. 

	Meriva contains all three curcuminoids found in turmeric, rather than just curcumin. These curcuminoids are combined with phosphatidylcholine (a component of our cell membranes) to make the curcuminoids more soluble and stable. Meriva is sold by various good-quality supplement brands, including Doctor’s Best, Thorne, Jarrow, and Pure Encapsulations. 

	There is convincing evidence that Meriva can improve joint inflammation and pain, at least in the context of nonautoimmune arthritis. In a placebo-controlled clinical study of osteoarthritis, patients taking Meriva saw a significant improvement in pain, swelling, and stiffness, along with a drop in all measured inflammatory markers.467 The patients taking Meriva were also able to reduce their NSAIDs usage by 63 percent and as a result had fewer gastrointestinal complaints. 

	Although this study was done in the context of osteoarthritis, not autoimmune arthritis, it does support the view that the Meriva form of curcumin can reduce joint pain and inflammation. By contrast, similar studies using other formulations of curcumin, such as BCM-95 (in CuraMed) produced very little reduction in joint pain and no improvement in inflammatory markers.468 

	In addition to reducing some aspects of inflammation, Meriva also reduces perception of pain in the short term, in a similar way to acetaminophen. (Acetaminophen is the active ingredient in Tylenol, also known as paracetamol.) A dose of 2 grams of Meriva was found to produce a short-term reduction in pain equivalent to a full dose of acetaminophen.469 In this study, the pain-relieving effects started about two hours after it was taken and lasted about four hours. Note that pain relief was barely noticeable at a lower dose. A relatively large dose of 2 grams is required, which is typically four capsules. 

	Although the main value of Meriva is likely pain reduction, it does also show promise in directly controlling some autoimmune diseases. For example, one study found that Meriva can reduce the relapse rate in chronic anterior uveitis.470 This is an autoimmune eye condition that is closely linked to psoriatic arthritis and ankylosing spondylitis. Another clinical study found that Meriva is helpful for maintenance of remission in ulcerative colitis.471 Finally, in the context of psoriasis, Meriva significantly reduced the severity of psoriasis after 12 weeks, along with a reduction in one of the main inflammatory mediators that drives psoriasis (IL-22).472 This lies in sharp contrast to the disappointing results seen with other versions of curcumin, which produced no benefit in psoriasis.473

	It may be that Meriva is so much more effective than standard curcumin supplements because this formulation specifically improves the absorption of other related compounds found in turmeric, not just curcumin. In fact, the major curcuminoid present in plasma after taking Meriva is not actually curcumin, but demethoxycurcumin, a related compound that may have even more potent anti-inflammatory effects.474 

	An area of research to watch when it comes to curcumin is the effect on the microbiome. Initial studies published in 2017 and 2018 suggest that curcumin may have beneficial effects on the microbiome, such as increasing the abundance of beneficial butyrate-producing microbes and thereby boosting regulatory T cells.475 

	New studies also hint at a possible role for curcumin in improving the gut barrier.476 This is at odds with the old idea that the gut barrier was an obstacle that needed to be overcome in order for curcumin to work. Older formulations of curcumin actually used an ingredient called piperine to improve the absorption of curcumin by increasing intestinal permeability.477 This is counterproductive because it also helps other molecules cross the gut barrier too, including bacterial toxins that may increase immune activation. 

	If you decide to add curcumin to your supplement regime, the best option is to choose one of the many Meriva supplements available, such as Thorne Meriva 500-SF, Jarrow Curcumin Phytosome, or Pure Encapsulations Curcumasorb. Clinical trials showing beneficial effect in autoimmune disease and joint pain use either 1 or 2 grams per day, which is typically two to four capsules.

	 

	Approaching Supplements with Caution

	 

	Apart from the thoroughly investigated supplements discussed above, it is prudent to consider other “anti-inflammatory” supplements with great skepticism, given the lack of regulation and oversight of the supplement industry. It is important to keep in mind that supplement manufacturers are not required to test for safety or effectiveness. As a result, most supplements have not been studied in clinical trials, and it is difficult to know their true impact on inflammation. Contamination of supplements with lead and other toxins is also a major concern. “Not only are the advertised ingredients of some supplements potentially dangerous,” says Pieter Cohen, MD, Assistant Professor of Medicine at Harvard Medical School, “but because of the way they’re regulated, you often have no idea what you’re actually ingesting.”478

	Supplements can also obscure the results of dietary changes, as explained by Dr. Suskind of Seattle Children’s Hospital: “Caution should be used when considering additional herbal supplements or other alternative therapies . . . I have met families where the SCD did not seem to be working effectively, but when other adjunct therapies were removed, the SCD worked.”479 For this reason, it is useful to keep other supplements to a bare minimum while experimenting with dietary changes. 

	 

	 

	Summary of Anti-inflammatory Supplements Supported by Clinical Studies

	 

	
		
				Supplement 

				Priority

				Example products

				Typical Dose

		

		
				Probiotic

				High

				- Culturelle
- Jarrow Allergen Free
- BioK+
- Florastor

				10 billion CFU per day (varies greatly depending on strain)

		

		
				Fish oil

				High

				- Nordic Naturals Ultimate Omega 2x
- Garden of Life Omega 3 Minami Platinum

				2000–4000 mg (2–4 grams) per day EPA + DHA

		

		
				Vitamin D

				High

				- Doctor’s Best Vitamin D3 Softgels

				2000 IU per day 

		

		
				Glucosamine

				Medium

				- Jarrow Glucosamine HCL Mega
- NOW Glucosamine 1000

				1000–1500 mg per day

		

		
				Meriva 

				Medium

				- Pure Encapsulations Curcumasorb
- Jarrow Curcumin Phytosome
- Thorne Meriva 500-SF

				1000–2000 mg per day

		

		
				Borage oil 

				Low

				- Nature’s Way EFA Gold Borage
- Jarrow Formulas Borage GLA

				500 mg GLA per day (~2500 mg borage oil)

		

	

	 

	 


Chapter 9. The Science of Low-Dose Naltrexone 

	 

	Naltrexone is a pharmaceutical that has been used for decades to treat opioid addiction, but more recently it has shown great promise as a medication for various inflammatory diseases. When taken in very low doses, naltrexone can regulate the immune system and reduce pain.480 

	In one of the earliest studies on low-dose naltrexone (LDN), researchers found that it could reduce muscle spasms associated with multiple sclerosis (MS).481 In 2010, a placebo-controlled study at the University of California, San Francisco, also found that LDN significantly reduced pain and improved quality of life in MS patients.482 

	Low-dose naltrexone has also been found to significantly reduce pain in some people with fibromyalgia.483 The treatment does not work for everyone, but a small double-blind trial at Stanford University reported that the majority of fibromyalgia patients taking LDN had at least a 30 percent reduction in pain.484 

	Aside from these pain-relieving effects, LDN may actually be able to reduce underlying inflammation, particularly in the gut. There is good evidence for this from double-blind, placebo-controlled trials in Crohn’s disease.485 In one such study, when patients were examined by endoscopy after taking naltrexone for three months, 78 percent showed significant intestinal healing, compared to just 28 percent of those taking a placebo.486 Even more starkly, one-third of the patients taking naltrexone achieved remission, compared to 8 percent of those on the placebo. These extraordinary effects suggest that naltrexone can actually disrupt the inflammatory process in the gut. 

	Although most of the controlled trials in Crohn’s disease have so far originated from a single research institution, other gastroenterologists have also reported success in some patients.487 A case report from the Cleveland Clinic, for example, describes a 14-year-old girl who had suffered from abdominal pain for three years and had intestinal damage consistent with Crohn’s disease. After four weeks of LDN treatment, her symptoms were significantly reduced, and by three months an endoscopy showed complete healing of the damaged intestinal lining.488 A 2018 study found that LDN induced clinical improvement in three-quarters of patients with inflammatory bowel disease and induced remission in one-quarter of patients.489 Physicians in Australia also reported that LDN was successful in treating five out of 14 Crohn’s patients, and four of those patients also showed gut healing on an endoscopy.490 

	 It was initially suggested that naltrexone has this powerful anti-inflammatory effect because it boosts natural endorphins and it is these endorphins that regulate the immune system.491 More recently, another mechanism has come to light, one that is particularly relevant to psoriasis and various forms of inflammatory arthritis. 

	This newly discovered mechanism is entirely separate from the opioid/endorphin system. It is instead based on the fact that naltrexone can directly interfere with the activation of immune cells by bacterial toxins such as lipopolysaccharide.492 

	Naltrexone does this by binding to and blocking a receptor called TLR4.493 This receptor is normally how “first-responder” immune cells (such as mast cells) can detect the presence of lipopolysaccharide and other bacterial by-products. When lipopolysaccharide binds to TLR4 on the surface of cells, this triggers the release of inflammatory mediators. In effect, TLR4 receptors are the eyes that allow a variety of different immune cells to see bacterial by-products in the intestines and in the bloodstream. Naltrexone blindfolds these cells and stops them from overreacting to the presence of bacteria. 

	The TLR4 mechanism suggests that the extraordinary effects seen in Crohn’s disease could also apply in several other autoimmune diseases. This is particularly true in those conditions where TLR4 clearly plays a role, including psoriasis, psoriatic arthritis, rheumatoid arthritis, and ankylosing spondylitis. In each of these conditions, mutations in the TLR4 genes are more common than in the rest of the population,494 and there is a higher than normal level of TLR4 receptors on immune cells.495 When bacterial by-products bind to TLR4 receptors, this also triggers the production of the precise inflammatory mediators that are the hallmarks of psoriasis and inflammatory arthritis.496 Naltrexone could disrupt this process and thereby calm the immune system. 

	Interestingly, in the fibromyalgia clinical study, the patients with the greatest drop in pain on LDN treatment were those who started out with the highest level of inflammation, shown by erythrocyte sedimentation rate (ESR). According to the researchers performing the study, this suggested “that the clinical effect of LDN may be physiologically associated with the reduction of inflammation.”497 The researchers further commented that “the observed relationship between ESR and LDN response raises the intriguing possibility that other chronic conditions characterized by high ESR may also benefit from LDN therapy.” Psoriasis and inflammatory arthritis are unquestionably conditions characterized by high ESR levels, and ESR is in fact used by rheumatologists to monitor disease severity. The pain-reducing and anti-inflammatory effects of low-dose naltrexone thus hold great promise for those with these conditions. 

	In the United States, naltrexone is already approved by the FDA to treat addiction, so physicians are allowed to prescribe it “off-label” for other uses. When used to treat inflammatory diseases, the dose is far lower than that used for addiction (1.5–4.5 mg compared to 50–100 mg). As a result, the prescription must be filled at a specialist compounding pharmacy that can prepare capsules containing low doses. The dose is often titrated, meaning one starts at a dose of 1.5 mg or 2 mg and then increases to 3 mg after several weeks. The dose is only increased further if necessary. 

	The side effects of LDN reported in the clinical studies so far are headache, difficulty sleeping, and vivid dreams, but it has also been reported that these side effects can be minimized by keeping the dose at or below 3 mg per day.498 LDN cannot be used in conjunction with opioids, because it causes withdrawal symptoms, but rheumatologists have been prescribing LDN in combination with methotrexate and biologics. At the time of writing, several clinical trials are underway to determine the efficacy of LDN in treating conditions such as rheumatoid and psoriatic arthritis.

	LDN is not yet an FDA-approved treatment option for autoimmune disease, but as explained by Stanford researchers, “Our replicated observation that low-dose naltrexone affects levels of pain, together with the low cost and tolerable nature of low-dose naltrexone, makes it a promising target for future investigation.”499

	 


Chapter 10: Putting It All Together

	 

	 

	The Basic Plan 

	 

	If you suffer from any form of autoimmune disease, there is a small set of fundamental dietary changes and supplements that can produce an immense payoff when it comes to calming inflammation. These basic steps are the most critical for shifting the balancing of species in the microbiome, healing the gut barrier, and giving the immune system the healthy fats it needs to return to a normal equilibrium. 

	 

	Diet

	 

	
		Start by focusing on what you should be eating more of: high-fiber and antioxidant-rich vegetables, fish, poultry, lean meat, and olive oil. These foods should be the foundation of most meals. 

		Adopt the Level 1 low-starch diet by removing gluten-containing grains, corn, soy, peanuts, quinoa, and potatoes. Limit other starches to two servings per day (preferably rice, legumes, or starchy vegetables). 

		Cut back on added sugar. 

		Try to space meals four hours apart with no snacking, to allow time for the digestive system to perform its important cleaning cycle. 



	 

	Supplements

	 

	
		To help support the levels of other anti-inflammatory resident microbes, suppress harmful bacteria, and heal the gut, start taking a Level 1 probiotic with breakfast each day. Look for a product that includes L. rhamnosus GG (e.g., Culturelle) or B. infantis, B. breve, or B. longum (e.g., Jarro-dophilus Allergen-Free, Klaire Ther-Biotic Metabolic Formula). Take the probiotic with breakfast each day. 

		Consider adding a vitamin D supplement containing at least 2000 IU of vitamin D3 (cholecalciferol) in an oil-based liquid or soft-gel. You may need a short-term treatment with a higher dose, such as 5000 IU per day, if you are deficient. 

		On days that you do not eat oily fish such as salmon, sardines, or mackerel, add a fish oil supplement containing at least 2 grams of DHA and EPA. 



	 

	Beyond the Basics 

	 

	To go further and address more specific root causes of autoimmunity, it is helpful to tailor the approach to your particular autoimmune condition. To that end, intermediate and advanced diet and supplement plans are provided below for psoriasis, psoriatic arthritis, rheumatoid arthritis, and ankylosing spondylitis. 

	If budget permits, it may also be useful to pursue laboratory testing to guide the next steps in your personalized program. The most helpful tests are (in order of priority)

	 

	
		a stool test to detect overgrowth of specific pathogens

		a breath test to detect SIBO

		a blood test for IgE-based food allergy and IgG-based food sensitivity



	 

	Depending on where you live, you may be able to order these tests yourself, or you may need the assistance of a functional medicine physician. (See www.keystonebook.com/testing.) 

	Laboratory testing is not always reliable, however, and it is certainly not required. We can instead look to the factors that are most likely to be at play in a given autoimmune disease to guide our plan of attack. In doing so, we are effectively relying on the body of scientific research to identify the most likely root causes. 

	 

	Psoriasis and PsA—Intermediate and Advanced Plans 

	 

	If you have psoriasis or psoriatic arthritis (PsA), the basic plan above will provide the most important groundwork for healing, but there are additional steps you can take that focus on the unique issues and contributing factors that are more likely to play a role in psoriasis than other autoimmune conditions. These potential contributing factors include small intestinal bacterial overgrowth (SIBO), Candida yeast, and Streptococcus bacteria, whether in the gastrointestinal tract or in the form of chronic low-level throat infection. 

	Note that individuals with psoriatic arthritis that impacts the spine and sacroiliac joints may benefit the most from reducing or eliminating starch, because this form is closely related to ankylosing spondylitis and has a clearer link to the harmful bacteria that thrive on starch. 

	 

	Psoriasis/PsA Diet—Intermediate 

	 

	
		The foundation of your diet should be high-fiber and antioxidant-rich vegetables, fish, poultry, lean meat, and olive oil. 

		To combat SIBO and Streptococcus overgrowth, adopt the level 2 low-starch diet, which eliminates grains, legumes, and very starchy vegetables. Minimize high-fructose fruits, added sugars, dairy, and very starchy nuts and seeds. 



	 

	Psoriasis/PsA Diet—Advanced

	 

	
		Experiment with the level 3 low-starch diet for at least three months and then try to gradually return to the intermediate low-starch diet to determine your tolerance for starches. If psoriatic arthritis impacts your spine or sacroiliac joints, you may benefit from keeping starch very low for an even longer period of time. 

		For at least one month, eliminate nightshades, nuts, eggs, dairy, and any other foods that test positive for an allergy or IgG-based sensitivity. Systematically reintroduce these foods one at a time to find out how they affect you.

		For further troubleshooting, another possible culprit to investigate is fruit. Some individuals may feel better avoiding fruit entirely and following a very low-carbohydrate diet. This diet can be ketogenic but does not need to be if protein intake is increased to meet energy demands. 



	 

	Psoriasis/PsA Supplements—Intermediate

	 

	In addition to the vitamin D and fish oil recommended for the basic level above, consider adding the following supplements: 

	 

	
		A Level 2 probiotic such as a high potency Bifidobacteria combination containing multiple strains and including B. bifidum (e.g., Jarrow Bifidus Balance, GutPro, Renew Life 50 Plus). 

		If you are prone to throat infections or tonsillitis, add a probiotic lozenge containing S. salivarius K12, such as HyperBiotics ProDental. 

		If you suspect SIBO, consider adding further supplements to support the digestion and cleansing cycle. This may include bile and a combination of betaine HCL, pepsin, and pancreatin with larger meals and Iberogast between meals. 



	 

	Psoriasis/PsA Supplements—Advanced 

	 

	
		To reduce excess Candida, Streptococcus, and other harmful bacteria in the small intestine, follow a short-term pathogen-fighting protocol for 30 days. This includes a Level 3 probiotic (BioK+, Mutaflor, S. boulardii), taken before bed each day, along with lactoferrin, allicin, and berberine half an hour before meals. 

		To combat SIBO, consider adding supplements to support the digestion and cleansing cycle. This may include bile and a combination of betaine HCL, pepsin, and pancreatin with larger meals and Iberogast between meals. 

		For additional long-term anti-inflammatory maintenance, consider supplementing with Borage oil or curcumin in the form of Meriva. 



	 

	Rheumatoid Arthritis—Intermediate and Advanced Plans

	 

	If you have rheumatoid arthritis (RA), it is particularly helpful to adopt the core tenets of the Mediterranean diet. Clinical studies show that RA often responds quite well to dietary changes such as increasing the consumption of fish, olive oil, and antioxidant-rich vegetables. From that point you can begin to explore whether your inflammation may be influenced by food allergy, an overgrowth of bacteria such as Proteus mirabilis, or a combination of factors. 

	 

	Rheumatoid Arthritis Diet—Intermediate 

	 

	
		Start by focusing on what you should be eating more of: high-fiber and antioxidant-rich vegetables, fish, poultry, lean meat, and olive oil. These foods should be the foundation of most meals. 

		Adopt the level 1 low-starch diet by removing gluten-containing grains, corn, soy, peanuts, quinoa, and potatoes. Limit other starches to two servings per day (preferably rice, legumes, or starchy vegetables). 

		Avoid sugar. 

		Try to space meals four hours apart with no snacking, to allow time for the digestive system to perform its important cleaning cycle. 



	 

	Rheumatoid Arthritis Diet—Advanced

	 

	
		For at least one month, eliminate nightshades, nuts, eggs, dairy, and any other foods that test positive for an allergy or IgG-based sensitivity. Systematically reintroduce these foods one at a time to find out how they affect you. 

		Consider experimenting with the level 2 low-starch diet for three months, to determine whether you may be sensitive to starch and other carbohydrates. 



	 

	Rheumatoid Arthritis Supplements—Intermediate 

	 

	In addition to the vitamin D and fish oil recommended for the basic level above, consider adding the following supplements: 

	 

	
		Level 2 probiotic such as a more potent Bifidobacteria combination containing multiple strains and including B. bifidum (e.g., Jarrow Bifidus Balance, GutPro, Renew Life 50 Plus). 

		If you suspect SIBO, further supplements to support the digestion and cleansing cycle may be helpful. This can include bile and a combination of Betaine HCL, pepsin, and pancreatin with larger meals and Iberogast between meals. 



	 

	Rheumatoid Arthritis Supplements—Advanced 

	 

	
		Consider following a short-term pathogen-fighting protocol for one month to target pathogens implicated in RA, such as Proteus mirabilis. This includes a Level 3 probiotic (BioK+, Mutaflor, S. boulardii), taken before bed each day, along with lactoferrin, allicin, and berberine half an hour before meals. 

		When additional pain relief is needed, consider supplementing with turmeric in the form of Meriva. 

		A glucosamine supplement may help prevent further cartilage deterioration in the long term. 



	 

	Ankylosing Spondylitis—Intermediate and Advanced Plans 

	 

	If you have ankylosing spondylitis (AS), you have the most to gain from a stricter approach to starch and sugars. The low-starch diet has a long history of successfully treating many patients with AS, and there is substantial evidence that this condition is driven by the immune response to starch-loving bacteria, such as Klebsiella and adherent-invasive E. coli. Because overgrowths of these bacteria often occur in the form of SIBO, you may also benefit from strategies that reduce the overall bacterial population in the small intestine. 

	 

	AS Diet—Intermediate 

	 

	
		The foundation of your diet should be high-fiber and antioxidant-rich vegetables, fish, poultry, lean meat, and olive oil. 

		Start with the level 3 low-starch diet for several months to find out how starch impacts your symptoms. If you experience a significant reduction in inflammation, at that point you can gradually introduce additional fruits and vegetables from the intermediate level to determine your tolerance. 

		If you continue to have active inflammation even on the advanced low-starch diet, it may just be that more time is required to see a benefit. Dr. Ebringer reports that from his three decades of experience treating AS with a low-starch diet, “it normally takes around six to eight months for the diet to show its effects.”500



	 

	AS Diet—Advanced 

	 

	
		Continued inflammation on the advanced low-starch diet may also be due to a food sensitivity. For at least one month, eliminate nightshades, nuts, eggs, and dairy and then reintroduce each food individually to gauge your reaction. 

		For further troubleshooting, another possible culprit to investigate is fruit. Some individuals with AS feel better avoiding fruit entirely and following a very low carbohydrate diet. This diet can be ketogenic but does not need to be if protein intake is increased to meet energy demands. 



	 

	AS Supplements—Intermediate

	 

	
		Consider a Level 2 probiotic such as a more potent Bifidobacteria combination containing multiple strains and including B. bifidum (e.g., Jarrow Bifidus Balance, GutPro, Renew Life 50 Plus). 

		Given that Klebsiella and E. coli overgrowths can take the form of SIBO, consider adding further supplements to support the digestion and cleansing cycle. This may include bile and a combination of Betaine HCL, pepsin, and pancreatin with larger meals and Iberogast between meals. 



	 

	AS Supplements—Advanced 

	 

	
		To combat E. coli and Klebsiella, follow a short-term pathogen-fighting protocol for one or two months. This consists of a Level 3 probiotic (Mutaflor is the preferred option for AS) taken before bed each day, along with lactoferrin, berberine, and allicin taken half an hour before meals. Mutaflor can also be continued longer term if needed. 

		For additional anti-inflammatory maintenance or pain relief, consider supplementing with curcumin in the form of Meriva. 



	 

	 


Part 4. In the Kitchen 

	 

	***

	


Chapter 11. Planning Ahead and Other Kitchen Tips 

	 

	 

	Adapting to a new diet is challenging enough, but if you are also battling joint pain or chronic illness, it is particularly important to minimize the stress and effort involved in preparing healthy meals. The best way to do this is by keeping meals simple, planning ahead, and taking every shortcut available to you. To that end, this provides basic tips to make low-starch, allergen-free food preparation quicker and easier. 

	 

	General Tips

	 

	Keep it simple. Rather than trying to alter recipes for favorite foods by substituting with “safe” ingredients, start with a clean slate and focus on simple meals built around vegetables and protein. 

	 

	Double recipes. Whenever you cook something that will store well, double or triple the recipe then save a portion for breakfast or lunch the next day and freeze the leftovers. This strategy will dramatically cut down on meal preparation time. 

	 

	Batch cook. Every two to four weeks, spend a couple of hours batch cooking foods to have on hand in the freezer. Good freezer staples include chicken soup, stews, and breakfast sausage patties (specific recipes are provided in chapter 12). 

	 

	Order supplies online. Items such as collagen peptides and good-quality canned salmon are useful to have on hand and are often cheaper if you order online, particularly if you buy in bulk or through programs such as Amazon’s Subscribe and Save. 

	 

	Rely on meals, not snacks. Snacking halts the natural process that sweeps the small intestine clear of food debris and pathogens between meals. Separating meals by four hours is therefore a useful tool to treat and prevent bacterial overgrowth and to allow the digestive system time to enter into cleaning and repair mode. To avoid snacking, it is important to eat meals that are substantial enough to hold you over until the next meal, with a good amount of protein and fiber at each meal. If you do need to snack, the best options are fruit, additive-free deli meat, and raw vegetables with guacamole.

	 

	Take shortcuts. If joint pain makes chopping vegetables difficult for you, cook them whole, use a food processor, microwave briefly to soften before cutting, or buy precut vegetables. It is also worth investing in a very sharp knife and vegetable peeler. 

	 

	Freeze herbs. To save fresh herbs such as basil, parsley, or cilantro, simply blend with olive oil and then pour the mixture into ice cube trays to freeze. When frozen, the herb cubes can be transferred to a zip-top bag until you need them. Fresh ginger also freezes well. If you have excess thyme or rosemary, allow the leaves to dry thoroughly in the sun or a low oven (200°F) then combine with sea salt in a small jar. 

	 

	Stock your freezer with proteins. Freeze uncooked hamburger patties, chicken pieces, and fish fillets so you are never caught without an easy dinner option. To thaw, the best method is a warm-water bath. Place the food in a zip-top bag then submerge in a pot or large bowl filled with warm water. (Partially immerse the bag in the water before sealing, to force the air out.) Individual portions will typically take 10 to 30 minutes to thaw. To speed up thawing, replace the water with more warm water after 10 minutes. Larger items such as a whole chicken may take over an hour to thaw, so the container must be refrigerated during thawing. 

	 

	Rely on add-ons for family members. Instead of cooking entirely different meals for children or other family members who are not following such a restrictive diet, an easier approach is to prepare a protein and one or two vegetables, then round out meals for other family members with an easy-to-prepare carbohydrate such as rice or gluten-free pasta. 

	 

	Breakfast Strategies 

	 

	Breakfast is usually the meal that changes the most when people begin an anti-inflammatory elimination diet because typical Western breakfast foods heavily emphasize starch, dairy, and eggs. Yet a protein-rich breakfast without these problematic ingredients does not have to be complicated or time consuming. By stocking your freezer in advance, breakfast can be as simple as heating one or two chicken sausage patties and then adding fresh berries or melon. You can also make a quick roll-up with turkey or ham deli meat, avocado, and lettuce. Another good option is to make a smoothie with frozen berries and hydrolyzed collagen protein powder. 

	Collagen powder has the added bonus of including the specific amino acids needed to repair skin and joints. The optimal form of collagen for this purpose is marine collagen, but hydrolyzed beef collagen is also a good choice for most people. (The main advantage of marine collagen is that it is much lower in glutamate, which can cause insomnia or mood disturbances in some individuals.) Note that most collagen supplements are a combination of type 1 and type 3 collagen, which provide the amino acids needed to repair collagen throughout the body. Specialized type 2 collagen powders are also available to target cartilage repair, but these are typically taken in small doses as a supplement, rather than a dietary protein source. 

	 

	Lunch Strategies

	 

	Salads are the best default for quick and easy lunches. A good way to streamline weekday lunches is to wash and slice enough salad vegetables for several days then store each prepared vegetable in its own individual container in the fridge. You will then be able to assemble a salad in a few minutes on busy weekday mornings. Vegetables that store well preprepared include sliced radishes, shredded carrots, shredded cabbage, sliced mushrooms, and raw or very lightly steamed broccoli florets, green beans, and snap peas. All of these vegetables will typically stay fresh for at least three days. You can also preroast a large batch of vegetables to add to salads, including carrots, zucchini, Brussels sprouts, and fennel. 

	For a complete meal, just assemble the salad with a basic dressing, then add a preprepared protein such as good-quality deli meats, canned salmon, or leftover roast or grilled chicken. (The next chapter includes a simple recipe for brining chicken, which allows cooked chicken to freeze well without drying out.)

	Another simple strategy for lunches is to make a large batch of chicken soup and freeze individual portions. You can then either microwave the soup at work if you have that option, or heat the soup at home and take it in a thermos container. 

	 

	Dinner Strategies 

	 

	There are three basic approaches for preparing quick and easy dinners in the context of the Keystone Diet: 

	 

	
		Sheet-pan dinners. Add a protein with one or two vegetables and roast together on a single sheet pan. The entire meal typically takes 20 to 30 minutes to prepare and is almost entirely hands-off (see specific tips below). 

		Simply grilled, stir-fried, steamed. By pan-frying fish, chicken, or steak while steaming or stir-frying a mix of vegetables, you can make a complete meal in 10 minutes. 

		Pressure-cooker stews. By investing in an Instant Pot, you can combine inexpensive cuts of meat (such as lean beef stew or bone-in chicken thighs) with herbs and vegetables, then cook for 20 to 40 minutes to make a large batch of fork-tender meat that freezes well. 



	 

	 

	Tips for Sheet-Pan Dinners

	 

	Sheet-pan dinners are a perfect way to make a quick meal with very little cleanup. For best results, use a rimmed metal sheet pans and take care not to overcrowd the sheet. When there is not enough space around chicken and other meats for juices to evaporate, they can steam and become tough. (If needed, use two separate sheet pans.)

	There are endless combinations of ingredients to use for sheet-pan dinners, but the process is even simpler if you pair proteins with vegetables that take approximately the same time to cook. Examples include

	 

	
		Chicken drumsticks with Brussels sprouts and carrots (35 to 40 minutes) 

		Chicken breasts with mushrooms and zucchini (20 minutes)

		Salmon with green beans (15 minutes) 



	 

	You can also use whatever combination you have on hand by adding components to the sheet pan in stages, giving ingredients that require longer cooking times a head start. Before roasting, lightly coat everything with olive oil and add flavorings such as dried herbs. Herbs that work well include thyme, rosemary, sage, and oregano. You can also finish dishes with fresh basil, parsley, cilantro, or chives. 

	Precise cooking times will depend on sizes, spacing on the sheet pan, and taste preferences, but a rough guide is provided below (for a preheated 400°F oven). 

	 

	Chicken drumsticks       40 minutes

	Bone-in chicken thighs       35 minutes

	Boneless chicken thighs      25 minutes

	Chicken breasts            20 minutes

	Lamb chops            17 minutes

	Salmon                   15 minutes

	Meatballs                  15 minutes

	Shrimp                   8 minutes

	 

	Brussels sprouts, halved      35 minutes

	Carrots                  35 minutes

	Fennel                  35 minutes

	Baby carrots            25 minutes

	Cauliflower                  25 minutes

	Mushrooms, sliced            20 minutes      

	Zucchini                  20 minutes 

	Broccoli                  20 minutes      

	Summer squash            15 minutes

	Green beans            15 minutes

	 

	 

	Perfectly Steamed Vegetables

	 

	For maximum antioxidants (and flavor), it is important to steam vegetables for only a very short time, until they are just tender but still crisp. The exact time will vary depending on your setup and how much you are cooking at once, but approximate times are given below. 

	 

	Asparagus                   3 to 5 minutes

	Broccoli                   2 to 3 minutes

	Cabbage                  2 to 3 minutes

	Carrots                   5 to 7 minutes

	Cauliflower             4 to 5 minutes

	Green beans             3 to 5 minutes

	Sugar snap peas             2 to 3 minutes

	Summer squash             3 to 4 minutes

	Zucchini                   3 to 4 minutes 

	 

	Basic Steaming Method 

	Place a large metal steamer basket (OXO is a good brand) in a pot with 1 inch of boiling water. Vegetables will cook more evenly if the pot is large enough for the metal basket to remain fully open. Chop vegetables into large chunks (1 to 2 inches). Distribute the vegetables evenly in the steamer basket, ideally in a single layer. Cover the pan and set a timer for 2 or 3 minutes. Check whether the vegetables have become slightly tender and continue cooking a few minutes longer if needed. Immediately transfer to a plate to serve. If using a mixture of different vegetables, add longer-cooking vegetables, such as carrots or cauliflower, a couple of minutes before adding quicker-cooking vegetables, such as broccoli and zucchini. 

	Leftover steamed vegetables can be stored in the refrigerator for several days. They can then be added to salads or used as crudité with guacamole. For these uses, it is particularly important to remove the vegetables from the heat when still slightly crunchy. 

	 

	Adding flavor

	After steaming, you can drizzle the vegetables with olive oil and flavorings. Examples include 

	 

	
		2 tablespoons olive oil and juice of ½ lemon with ½ teaspoon salt

		2 tablespoons olive oil and 1 tablespoon rice syrup (works best for carrots)

		2 tablespoons olive oil and 5 to 10 fresh basil leaves, sliced



	 

	



Chapter 12. The Recipes 

	 

	All the recipes in this section are suitable for the basic, intermediate, and advanced low-starch plans, although minor modifications may be noted for the advanced plan. The recipes are also suitable for those eliminating nightshades, dairy, nuts, and eggs. 

	To avoid the fructans in garlic and onion, the recipes use garlic-infused oil and the green part of scallions (spring onions) instead of red or white onions. If you do not notice any benefit from limiting fructans, you can modify recipes to simply use crushed garlic and red or white onion if you prefer. 

	For the recipes that contain mayonnaise, an olive oil– or avocado oil–based mayonnaise is the best choice for those that tolerate egg. If you are eliminating egg, there are egg-free brands available (such as Hellman’s vegan), but these should be used sparingly because they typically contain a small amount of corn or potato starch and undesirable oils. 

	Most recipes include a small amount of added salt, but this can be omitted or reduced if you prefer. There is some evidence that a high-salt diet is inflammatory,501 but more than 75 percent of the salt Americans consume comes from packaged, processed, and restaurant foods. Once these foods are eliminated, you can add salt to meals and still maintain a relatively low-sodium diet. A very low carbohydrate diet also requires additional sodium to maintain proper electrolyte balance. 

	 

	 


Breakfast

	 

	 

	Green Juice 

	(serves 1)

	 

	1 small bunch kale or collard greens (or ½ large bunch)

	4 celery stalks 

	½ cup cubed honeydew melon 

	½ cucumber, peeled

	½ cup parsley (optional)

	5 to 10 mint or basil leaves (optional) 

	Juice of ½ lemon 

	 

	Juice all the ingredients except the lemon in an electric juicer or high-speed blender. Squeeze the lemon juice into a glass then add ice and the green juice. Stir to combine. 

	 

	 

	Blueberry Smoothie

	(serves 1)

	 

	2 to 3 scoops collagen peptide powder

	½ cup water 

	½ cup frozen blueberries

	½ banana (omit for advanced low-starch)

	½ cup crushed ice

	1 tablespoon olive or avocado oil 

	 

	Mix the collagen powder and water in a glass. Add to the blender with the other ingredients and blend until smooth. 

	 

	 

	Keto Green Smoothie

	(serves 1)

	 

	2 to 3 scoops collagen peptide powder

	¾ cup water

	3 to 5 kale leaves or a handful of spinach 

	½ avocado 

	½ cup crushed ice 

	Juice of ½ lime

	Handful parsley, basil, mint, or a combination

	 

	Mix the collagen powder and water in a glass. Add to the blender with the remaining ingredients and blend until smooth.

	 

	 

	Apple and Sage Chicken Sausage 

	(serves 6)

	 

	2 pounds ground chicken (preferably made from a mix of skinless thighs and breast)

	2 peeled apples, finely diced (optional)

	5 fresh sage leaves, finely chopped, or 1 teaspoon dried sage

	1 teaspoon sea salt

	2 tablespoons olive oil 

	1 to 2 teaspoons honey or brown rice syrup (optional)

	 

	Preheat the oven to 425°F. In a large bowl, mix together all the ingredients and then shape into patties about 2 inches wide. Bake on a foil-lined baking sheet for 12 to 15 minutes. Alternatively, for additional flavor (but more effort), pan-fry the patties in olive oil. 

	To freeze, allow the patties to cool then place in small zip-top freezer bags or wrap in plastic wrap and store in freezer-safe containers. 

	 

	 

	American Breakfast Sausage

	(serves 6)

	 

	2 pounds lean ground beef

	1 tablespoon olive oil 

	1 scallion/spring onion, green portion, chopped

	1 teaspoon sea salt

	1 teaspoon dried sage

	¼ teaspoon dried marjoram

	1 tablespoon brown rice syrup (optional)

	 

	Preheat the oven to 425°F. In a large bowl, mix together all the ingredients and then shape into patties about 2 inches wide. Bake on a foil-lined baking sheet for 12 to 15 minutes. 

	To freeze, allow the patties to cool then place in small zip-top freezer bags or wrap in plastic wrap and store in freezer-safe containers. 

	 

	 

	Chia Protein Pudding

	(serves 1)

	 

	2 scoops collagen peptide powder

	½ cup water (or any form of milk)

	2 tablespoons chia seeds

	1 tablespoon nut butter or sunflower butter (optional)

	Fresh, frozen, or dried berries (optional)

	½ tablespoon avocado oil (optional)

	2 tablespoons unsweetened shredded coconut (optional)

	 

	Put the collagen peptides in a small bowl or cup then pour the water and stir to combine. Add the chia seeds, stir, then refrigerate overnight. When ready to eat, top with your choice of nut butter or sunflower butter, berries, avocado oil, or dried coconut. 

	 

	 

	Flax Porridge 

	(serves 1)

	 

	2 tablespoons freshly ground flax seeds

	½ cup boiling water

	2 tablespoons hemp hearts 

	2 tablespoons unsweetened shredded coconut

	2 tablespoons collagen peptide powder

	¼ teaspoon ground cinnamon

	1 teaspoon brown rice syrup (optional)

	½ tablespoon avocado oil (optional)

	Fresh, frozen, or dried berries (optional)

	 

	Combine the ground flax seeds and boiling water in a bowl. Add the remaining ingredients and stir until well combined. Add additional water or a milk of your choice if needed and any toppings you choose, such as berries or chopped nuts. If you prefer, hemp hearts can also be substituted with chia seeds that have been soaked in water or a milk of your choice. 

	 

	 

	Chicken and Kale Hash

	(serves 1)

	 

	3 large kale leaves

	1 leftover cooked chicken breast

	2 tablespoons avocado oil 

	¼ teaspoon salt

	1 pinch poultry seasoning

	¼ cup water

	¼ cup chopped parsley

	 

	Remove the center ribs from the kale and chop the leaves. Slice the chicken into cubes and fry in the avocado oil until lightly browned. Transfer the chicken to a plate. Add the kale to the pan with the salt, poultry seasoning, and water. At this stage you can also add any other leftover cooked vegetables. Cover and cook for 3 minutes. Return the chicken to the pan, along with the parsley, and toss to combine.  

	 

	Salads

	 

	 

	Perfect Brined Roast Chicken Breasts for Salads

	(serves 6)

	 

	2 tablespoons salt

	1 tablespoon fresh rosemary

	1 teaspoon dried thyme 

	½ cup boiling water 

	2 cups ice water

	3 large chicken breasts

	Olive oil

	 

	Brining chicken allows it to retain its flavor and moisture when stored in the refrigerator or freezer. To prepare the brine, dissolve the salt, rosemary, and thyme in the boiling water. In a large glass bowl or zip-top bag, mix the salt solution with the ice water. Add the chicken breasts then cover and refrigerate for 2 to 12 hours. (If brining for more than 3 or 4 hours, only use 1½ tablespoons of salt.) When ready to cook the chicken, preheat the oven to 425°F. Rinse then dry the chicken with paper towels. Coat lightly with olive oil and then roast for 17 to 20 minutes until cooked through. (Alternatively, grill or broil until cooked through.) 

	Store in the refrigerator for 2 to 3 days or in the freezer for 1 month. If freezing, allow to cool completely, wrap individual portions tightly in plastic wrap, then combine portions in a labeled zip-top bag. Thaw briefly in the microwave then add to salads or other dishes. 

	This approach also works well with a whole chicken. Simply double the brine recipe then roast the chicken at 425°F for 1 hour, 15 minutes or until the juices run clear. 

	 

	 

	Californian Chicken Salad

	(serves 2)

	 

	2 to 3 tablespoons mayonnaise 

	1 tablespoon olive oil 

	1 tablespoon freshly squeezed lemon juice

	2 roast chicken breasts, cubed

	½ cup black or red grapes, halved

	2 celery stalks, sliced

	5 basil leaves, sliced into ribbons 

	½ avocado, diced (optional)

	 

	In a large bowl, combine the mayonnaise, oil, and lemon juice and whisk. Add the chicken, grapes, and celery, and stir to combine. Add the basil and avocado. Stir gently to combine again. 

	 

	 

	Ranch Chicken Wrap

	(serves 2) 

	 

	2 to 3 tablespoons mayonnaise 

	1 tablespoon olive oil 

	1 tablespoon freshly squeezed lemon juice 

	1 tablespoon each chopped fresh dill, parsley, basil, chives (or any combination) 

	½ teaspoon onion powder (optional)

	½ teaspoon mustard (optional)

	½ avocado, mashed 

	1 scallion/spring onion

	1 celery stalk, finely chopped 

	2 roast chicken breasts, cubed

	Lettuce, collards, or kale for serving

	 

	Whisk together the mayonnaise, oil, lemon juice, herbs, onion powder, and mustard. Add the avocado, chopped scallion, and celery, then stir in the chicken. Serve in lettuce cups or wrap in a collard or kale leaf with the rib removed. 

	 

	Arugula Chicken Salad

	(serves 2)

	 

	Juice of 1 lemon (3 tablespoons)

	1 teaspoon brown rice syrup

	2 tablespoons extra-virgin olive oil

	½ teaspoon salt

	1 package arugula/rocket (or baby kale or spinach)

	1 roast chicken breast, shredded

	 

	In a small bowl, whisk together the lemon juice, brown rice syrup, olive oil, and salt. Pour the dressing over the arugula, add the chicken, and toss to combine. 

	 

	 

	Salmon Salad Wrap

	(serves 1)

	 

	¼ or ½ avocado, mashed 

	1 tablespoon mayonnaise

	½ scallion/spring onion, white and green parts

	Squeeze of lemon juice

	1 teaspoon olive oil

	1 can salmon, drained

	½ celery stalk, chopped 

	 

	In a small bowl, combine the avocado, mayonnaise, scallion, lemon juice, and olive oil. Lightly mash the salmon and add to the dressing along with the chopped celery. Mix to combine. 

	Enjoy as is, wrap in a sturdy green leaf (collard, kale, lettuce), or use as a dip for sliced cucumber or celery sticks. To use as a dip, omit the celery from the salmon mixture. If you prepare the salad in advance to take to work, omit the avocado. 

	 

	 

	Kale Salad

	(serves 2 to 4)

	 

	1 garlic clove, crushed

	2 tablespoons olive oil 

	1 bunch kale, rinsed

	Juice of 1 lemon

	½ teaspoon salt 

	 

	Crush or chop the garlic and add it to the olive oil in a small pan. Heat gently for 5 minutes. Meanwhile, cut each kale leaf lengthwise to remove the tough rib, then stack the leaves and slice into small ribbons. Transfer the kale to a large bowl and add the lemon juice and salt. Scrunch and release handfuls of kale to massage the juice into the leaves to soften them. Drizzle over the olive oil (remove and discard the garlic) and toss to combine. Allow to sit for at least 15 minutes before serving. 

	 

	 

	Main Dishes

	 

	Fish

	 

	Simple Crispy Salmon 

	(serves 4)

	 

	4 fresh salmon fillets (about 6 ounces each)

	1 tablespoon olive oil 

	Salt 

	 

	For a crispy flesh side: Preheat the oven to 400°F. Set an oven-safe pan over medium-high heat. While the pan heats, thoroughly dry the salmon with paper towels and lightly coat with the olive oil and a sprinkle of salt. Place the salmon in the pan, flesh-side down, and cook for 5 minutes or until it releases easily from the pan. Flip the salmon to skin-side down and immediately transfer the pan to the oven. Bake for 5 to 10 minutes until cooked. 

	 

	For a crispy skin: Heat a pan over medium-high heat. Dry the salmon with paper towels and coat with the olive oil and a sprinkle of salt. Lower the heat to medium-low. Place the salmon skin-side down in the pan and continuously push down on the fillets with a spatula for several minutes to keep the skin in contact with the pan. (For multiple fillets, push down using a metal pot lid smaller than the skillet.) After the first few minutes, push down occasionally until the skin is browned and crispy, about 6 minutes. Flip the salmon to flesh-side down and cook another 1 to 2 minutes. 

	 

	Tartare Sauce 

	2 teaspoons fresh chives

	2 teaspoons fresh dill

	2 teaspoons fresh parsley

	2 scallions/spring onions

	1 teaspoon capers

	4 tablespoons mayonnaise

	¼ teaspoon Dijon mustard

	Juice of ½ lemon

	 

	Finely chop the herbs, scallions, and capers, then combine with the mayonnaise, mustard, and lemon juice. Allow the flavors to combine before serving, preferably for at least an hour. Store in the refrigerator for up to 2 days. 

	 

	 

	Cuban Salmon

	(serves 4)

	 

	4 salmon fillets

	Zest of 1 lime

	1 teaspoon orange zest

	¼ cup finely chopped fresh cilantro 

	1 tablespoon chopped fresh rosemary 

	¼ cup olive oil

	½ teaspoon turmeric

	½ teaspoon salt 

	1 teaspoon brown rice syrup (optional)

	Juice of ½ lemon

	 

	Remove the skin from the salmon. To prepare the marinade, combine the lime and orange zest, cilantro, rosemary, oil, turmeric, salt, and brown rice syrup. Marinate the salmon for 2 to 6 hours. Remove from the refrigerator 30 minutes before cooking and add the lemon juice. When ready to cook, lightly pat the salmon dry, then grill, broil, or panfry until cooked through. 

	 

	 

	Parisian Fish 

	(serves 4)

	 

	3 shallots

	2 teaspoons capers, drained

	3 tablespoons mayonnaise

	1 tablespoon Dijon mustard

	1 tablespoon olive oil 

	1 tablespoon freshly squeezed lemon juice 

	1 teaspoon grated lemon zest

	4 fish fillets (any flaky white fish) 

	Chives or parsley (optional)

	 

	Preheat the oven to 425°F. Finely chop the shallots, then combine with the capers, mayonnaise, mustard, olive oil, lemon juice, and zest. Place the fish fillets skin-side down in a shallow baking dish. Spread the sauce over the top of each fillet, then bake for 10 to 15 minutes until the fish flakes easily with a fork. Serve garnished with finely chopped chives or parsley. 

	 

	 

	Ginger Lime Fish Parcels

	(serves 4)

	 

	4 fish portions (salmon or any flaky white fish)

	1 tablespoon olive oil

	Zest and juice of 1 or 2 limes

	2-inch piece of fresh ginger, thinly sliced

	3 scallions/spring onions, sliced

	½ teaspoon salt

	 

	Preheat the oven to 400°F. Place each piece of fish on a large square of parchment paper. Brush the fish lightly with the oil, then top with the lime zest, ginger, scallions, and a sprinkle of salt. Bring the edges of the parchment paper together and fold over several times to close into a parcel. Bake for 12 to 16 minutes, depending on the thickness of the fish. When cooked through, remove the fish from the parcel, discard the ginger pieces, and sprinkle with the lime juice. 

	 

	 

	Peruvian Ceviche 

	(serves 2 to 4)

	 

	1 pound very fresh white fish (such as halibut), skin removed

	½ cup freshly squeezed lime juice

	2 scallions/spring onions (green part only), finely sliced 

	1 tablespoon chopped fresh cilantro or parsley

	1 teaspoon salt

	 

	Using a large, very sharp knife, slice the fish into 1½-inch cubes. Place the cubes in a bowl of chilled water. Drain the fish and combine with the lime juice, scallions, cilantro, and salt. Cover and refrigerate for 30 minutes before serving. 

	 

	 

	Panfried Fish with Greek Herb Sauce 

	(serves 2) 

	 

	2 to 4 fillets of any flaky white fish

	1 garlic clove

	½ cup olive oil

	¼ cup fresh oregano, chopped

	¼ cup fresh parsley, chopped

	2 to 3 tablespoons freshly squeezed lemon juice

	½ teaspoon salt

	 

	To prevent sticking, rest the fish at room temperature between layers of paper towel for 20 minutes before cooking. To prepare the sauce, slice the garlic and add to the olive oil in a small pan. Heat gently for 5 minutes. Discard the garlic and blend the garlic-infused oil with the oregano, parsley, lemon juice, and salt in a blender or small food processor. 

	When ready to cook the fish, heat the olive oil in a large pan over medium-high heat. Place the fish in the pan, skin-side down. Cook until the skin is crisp and releases from the pan, 3 to 4 minutes. Flip the fish and finish cooking 1 to 2 minutes longer. Serve with the herb sauce. 

	 

	 

	Sardine Salad

	(serves 1)

	 

	1 can sardines in water, drained

	1 scallion/spring onion, finely chopped 

	2 tablespoons chopped fresh parsley and/or chives

	2 tablespoons freshly squeezed lemon juice

	1 tablespoon olive oil 

	1 teaspoon capers

	Bib lettuce 

	 

	Drain and lightly mash the sardines. Combine the sardines with the remaining ingredients and serve in lettuce cups. 

	 

	 

	Chicken

	 

	Chicken and Vegetable Soup

	(serves 8)

	 

	3 to 4 pounds bone-in chicken pieces or whole chicken, cut into pieces

	2 teaspoons salt

	4 large carrots (omit for advanced low-starch), divided

	4 celery stalks, divided 

	2 teaspoons dried thyme (or 2 fresh sprigs)

	1 teaspoon dried sage (or 5 fresh leaves)

	2 bay leaves

	2 zucchini (or summer squash)

	½ cup broccoli florets

	2 tablespoons chopped fresh parsley

	2 tablespoons chopped fresh dill 

	 

	Remove the skin from the chicken pieces. Place the chicken in a large soup pot and cover with water. Add the salt, 2 carrots, 2 celery stalks, thyme, sage, and bay leaves. Simmer for approximately 1½ hours, occasionally skimming the foam that appears on the surface. Use tongs to transfer the chicken pieces to a plate to cool. Strain the broth into another pot, discarding the solids. Dice the remaining carrots and celery, zucchini, and broccoli then add to the broth and simmer for 5 minutes. Meanwhile, pull the chicken meat from the bones and chop into small pieces. Return the chicken to the pot, along with the parsley and dill. 

	(Alternatively, if you prefer chicken breast, you can add two skinless chicken breasts after the first hour of simmering the broth, then discard the dark-meat chicken on the bones.) 

	 

	 

	Lemon-Herb Roast Chicken 

	(serves 4)

	 

	1 lemon, zested and then quartered

	1 to 2 tablespoons fresh thyme (or 2 teaspoons dried)

	1 teaspoon dried sage or dried mixed herbs 

	2 tablespoons olive oil

	1 teaspoon sea salt

	1 whole (4- to 5-pound) chicken 

	6 garlic cloves

	 

	Preheat the oven to 425°F. To prepare the herb rub, combine the lemon zest in a small bowl with the thyme, sage, olive oil (substitute garlic-infused oil for additional flavor), and salt. Remove any giblets from the chicken cavity and dry the outside with paper towels. Gently separate the skin from the chicken breasts and add spoonfuls of the herb rub to the space underneath the skin. Cover with the skin again and rub the outside to evenly distribute the herb mixture. Rub any leftover mixture (or a drizzle of olive oil and salt) over the outside of the bird. 

	Stuff the chicken cavity with the lemon quarters and whole garlic cloves. Roast for 1 hour, 15 minutes until juices run clear when a knife is inserted near the thigh. 

	(To serve with roasted vegetables, add carrots and Brussels sprouts on a rimmed baking sheet after the first 45 minutes of cooking time.)

	 

	 

	Chicken Souvlaki 

	(serves 4)

	 

	2 garlic cloves, sliced

	¼ cup chopped fresh oregano (or 2 tablespoons dried)

	1 teaspoon dried marjoram, rosemary, or mixed herbs

	¼ cup olive oil

	Zest and juice of ½ lemon (2 to 3 tablespoons) 

	1 teaspoon sea salt

	3 large chicken breasts, cut into quarters

	 

	Warm the garlic, oregano, and marjoram in the olive oil over low to medium heat for 5 minutes. Allow the oil to cool then discard the garlic. Pour the infused oil into a bowl or zip-top bag, reserving 1 tablespoon for the sauce. Add the lemon zest, lemon juice, salt, and chicken breasts. Marinate the chicken for 30 minutes at room temperature. Place the chicken on a rimmed baking sheet lined with foil and broil under high heat until cooked through, 5 to 10 minutes (or grill). 

	To serve with a Greek tzatziki-style sauce, combine 1 avocado, 1 grated cucumber, 1 tablespoon garlic-infused oil, the juice of ½ lemon, ½ teaspoon salt, and 1 tablespoon chopped fresh dill. 

	 

	 

	Grilled Italian Lemon Chicken

	(serves 2)

	 

	2 chicken breasts

	3 tablespoons olive oil

	2 tablespoons freshly squeezed lemon juice

	1 tablespoon finely chopped fresh rosemary 

	2 garlic cloves, sliced

	1 teaspoon grated lemon zest

	 

	Place the chicken breasts in a plastic bag and pound to an even thickness. Transfer the chicken to a glass bowl or baking dish, add the remaining ingredients, and marinate for 30 minutes at room temperature or several hours refrigerated. Remove the garlic slices. Grill or panfry the chicken until cooked through, 3 to 5 minutes on each side. 

	 

	 

	Chicken Florentine 

	(serves 2)

	 

	1 (8-ounce) package mushrooms, such as chanterelle, crimini, or button

	1 shallot 

	2 garlic cloves 

	2 boneless skinless chicken breasts

	1 teaspoon dried thyme (or Italian seasoning)

	½ teaspoon salt, plus more to taste

	4 tablespoons olive oil, divided 

	1 (6- to 8-ounce) package baby spinach 

	 

	Quarter the mushrooms and finely slice the shallot and garlic. Place each chicken breast between two layers of plastic wrap and pound lightly to flatten to an even thickness. Sprinkle the chicken with the thyme and salt. Set a cast-iron skillet over medium heat and add the olive oil. Add the chicken and cook until lightly brown, about 5 minutes on each side. Meanwhile, in a separate pan, heat the remaining 2 tablespoons of olive oil over medium heat. Add the mushrooms, garlic, and shallot and sauté 5 minutes. Remove the garlic and add the spinach. Cover the pan and cook until the spinach wilts. Stir well and add salt to taste. To serve, top each chicken breast with the spinach and mushroom mixture. 

	 

	 

	Chicken Stir-Fry with Ginger and Garlic 

	(serves 4)

	 

	8 boneless chicken thighs

	3 tablespoons olive oil, divided 

	3 garlic cloves

	1 to 2 cups sliced red cabbage 

	1 zucchini, sliced 

	1 cup mushrooms

	2 tablespoons grated ginger

	2 scallions/spring onions (green parts), sliced

	1 teaspoon salt

	½ teaspoon white pepper 

	¼ cup water

	 

	Panfry the chicken thighs in 1½ tablespoons of olive oil over high heat, 3 to 5 minutes per side. Meanwhile, in a separate large pan, heat the remaining 1½ tablespoons of olive oil over medium heat. Add the garlic and cook for 2 minutes then remove and discard the garlic. Add the cabbage, zucchini, mushrooms, grated ginger, scallions, salt, and pepper. Add the water. Cover the pan and steam the vegetables for 2 minutes. Slice the chicken thighs then add to the pan with the vegetables. Toss to combine. 

	 

	 

	Chicken with Mushrooms and Sage (Instant Pot)

	(serves 4)

	 

	2 tablespoons olive oil 

	4 garlic cloves, sliced

	8 boneless chicken thighs, skin removed

	2 cups mushrooms, halved

	8 fresh sage leaves, chopped

	½ cup water 

	½ teaspoon dried thyme

	½ teaspoon sea salt 

	2 tablespoons chopped fresh basil 

	 

	Set the Instant Pot to sauté. Combine the olive oil and garlic in the pot and lightly brown the chicken thighs. Remove and discard the garlic. Add the mushrooms, sage, water, thyme, and salt. Close the lid and cook at high pressure for 15 minutes (or 25 minutes if the chicken is frozen). Quick release the pressure. Serve topped with the fresh basil. 

	 

	Alternate cooking method: Brown the chicken in an oven-safe cast-iron pan. Add the remaining ingredients and braise in a 325°F oven for 30 to 40 minutes. 

	 

	 

	 

	Beef

	 

	Steak with Argentinian Chimichurri

	(serves 2)

	 

	2 steaks

	½ teaspoon salt 

	¾ cup extra-virgin olive oil, plus 1 tablespoon 

	2 garlic cloves, sliced

	1 bunch flat-leaf parsley 

	Zest and juice of 1 lemon 

	1 tablespoon diced onion

	 

	Take the steaks out of the refrigerator 30 minutes before cooking and sprinkle lightly with the salt. Warm ¾ cup of olive oil with the garlic for 5 minutes. Allow the oil to cool then discard the garlic. To prepare the chimichurri sauce, process the garlic-infused oil with the parsley, lemon zest and juice, and onion in a blender or food processor. 

	 

	To prepare the steaks, preheat the oven to 325°F. Dry the steaks thoroughly with a paper towel then coat with the remaining tablespoon of olive oil. Heat an ovenproof cast-iron pan over medium-high heat. Briefly sear the steaks on one side (2 to 3 minutes). Flip the steaks and transfer the pan to the oven to finish cooking, about 5 minutes for rare, 10 minutes for well done. (Use caution removing the pan from the oven, as the handle will be hot.) Allow to rest for 5 minutes before serving with the chimichurri. 

	 

	 

	Burger Salad

	(serves 4) 

	 

	2 pounds lean ground beef

	Salt

	1 tablespoon olive oil

	1 cup mushrooms 

	2 radishes

	2 small cucumbers

	1 scallion (green parts)

	1 head lettuce

	1 avocado, pitted and sliced

	 

	Dressing

	¼ cup olive oil 

	2 tablespoons Dijon mustard 

	½ teaspoon brown rice syrup (optional)

	Juice of ½ lemon 

	 

	Shape the ground beef into four large patties. Heat a grill pan over medium-high heat. Lightly coat the burger patties with salt and olive oil. Grill for 3 to 5 minutes on each side until cooked through. In a small bowl, whisk together the dressing ingredients. Slice the mushrooms, radishes, cucumber, and scallion, then combine with the lettuce in a large bowl. Dress the salad and toss to combine. Serve to individual plates, then top with the burger patties and sliced avocado. 

	 

	 

	Beef and Cabbage Stir-Fry

	(serves 4)

	 

	2 pounds ground beef

	2 tablespoons olive oil

	½ red cabbage, shredded 

	2 garlic cloves, sliced 

	½ teaspoon powdered ginger or 1 teaspoon fresh ginger

	1 teaspoon salt

	2 scallions/spring onions (green parts), chopped

	3 small bunches baby bok choy

	1 tablespoon freshly squeezed lemon or lime juice

	 

	Sauté the beef in the olive oil until cooked through. Transfer the beef to a bowl, then in the same pan sauté the cabbage with the garlic, ginger, and salt until the cabbage is tender, approximately 5 minutes. Remove and discard the garlic. Add the scallions, bok choy, cooked beef, and lemon juice. Cook for 1 to 2 minutes more, then serve. 

	 

	 

	Turkish Beef Kebabs

	(serves 4)

	 

	¼ cup minced fresh parsley

	2 teaspoons finely chopped fresh rosemary

	1 teaspoon dried oregano

	1 scallion/spring onion (green part), finely chopped 

	1 teaspoon salt

	1 pinch saffron (optional)

	2 pounds lean ground beef

	 

	In a large mixing bowl, combine the parsley, rosemary, oregano, scallion, salt, saffron, and ground beef. Shape into sausages and place on skewers to grill (3 to 5 minutes on each side) or on a foil-lined rimmed baking sheet to bake or broil. (Bake at 425°F for 10 to 15 minutes.)

	 

	 

	Pork

	 

	Pork tenderloin

	(Serves 2 to 4)

	 

	1 garlic clove, sliced

	1 tablespoon chopped fresh rosemary

	1 tablespoon chopped fresh thyme

	2 tablespoons olive oil

	1 pork tenderloin 

	1 teaspoon salt

	 

	Warm the garlic, rosemary, and thyme in the olive oil over low to medium heat for 5 minutes. Allow to cool then remove and discard the garlic solids. Rub the garlic-infused oil over the pork tenderloin, sprinkle with the salt, then refrigerate for at least 2 hours or overnight. Take out of the refrigerator 30 minutes before cooking. Preheat the oven to 425°F degrees. Roast for 18 to 20 minutes or until a thermometer shows an internal temperature of 145°F. (Additional time may be needed if the tenderloin is larger than 1 pound.) This recipe can also be made with boneless pork loin by doubling the amount of herbs, garlic, and oil, and roasting at 350°F for 1 to 1½ hours. 

	 

	 

	Turkey

	 

	Turkey Burgers 

	(serves 2 to 4)

	 

	1 medium zucchini

	1 carrot (omit for advanced low-starch)

	1 pound lean ground turkey

	3 scallions/spring onions (green parts), finely chopped

	1 teaspoon salt

	2 tablespoons olive oil or avocado oil

	 

	Grate the zucchini then wrap in a clean kitchen towel and squeeze out as much moisture as possible. Grate the carrot and combine with the zucchini and remaining ingredients. Form into patties and refrigerate for at least 2 hours or overnight. Separate the patties with plastic wrap or parchment paper if needed to stop them sticking together. Grill or panfry over medium-high heat for about 4 minutes each side until cooked through. 

	 

	 

	Turkey Meatball Soup

	 

	3 carrots (omit for advanced low-starch)

	3 celery stalks 

	3 cups low-sodium chicken broth 

	1 pound lean ground turkey

	1 tablespoon olive or avocado oil 

	1 teaspoon salt

	1 to 2 cups chopped kale or spinach 

	 

	Place the carrots, celery, and broth in a pot over medium-high heat. Bring to a boil then reduce the heat to low and simmer for 5 minutes. While the vegetables are cooking, prepare the meatballs. Combine the turkey, oil, and salt in a bowl and form into one-inch meatballs. Add the meatballs to the broth and simmer over low heat for 10 to 15 minutes or until cooked through. In the last 5 minutes of cooking, add the kale, spinach, or any other leafy greens. 

	 

	 

	Lamb

	 

	Roast Leg of Lamb 

	(serves 8 to 10)

	 

	10 garlic cloves, halved or quartered into long slivers 

	¼ cup olive oil 

	½ cup fresh rosemary leaves

	½ tablespoon salt

	1 (5 pound) boneless leg of lamb, tied with netting 

	 

	Preheat the oven to 425°F. Prepare the garlic-infused oil by warming the sliced garlic in the olive oil. Allow to cool, then remove and discard the garlic. Combine the garlic-infused oil, rosemary, and salt then rub over the lamb to coat. (If it is tied with stretchy netting, remove the netting, unroll the lamb and coat the inner surface with the flavored oil before rolling back up and re-covering with the netting.) 

	Place the lamb in a roasting pan and transfer to the oven. After 15 minutes, turn the oven down to 325°F and continue roasting for another 1½ to 2 hours (add or subtract 20 minutes per pound for larger or smaller roasts) until a meat thermometer reads 120°F for rare, 130°F for medium-rare, or 140°F for well done. Cover tightly with foil and let rest for 20 minutes before carving. 

	Cut leftovers into thick steaks, wrap tightly with plastic wrap, and place slices together in a labeled zip-top bag. Freeze. When ready to use, thaw slightly in the microwave then slice thinly and fry in olive oil. 

	 

	 

	Lamb Shawarma Salad

	(serves 2)

	 

	12 ounces leftover roast lamb

	2 tablespoons olive oil 

	2 teaspoons chopped fresh rosemary (or ½ teaspoon dried)

	1 teaspoon dried oregano

	½ teaspoon salt

	½ head lettuce 

	 

	Tzatziki dressing

	1 cucumber, grated

	1 avocado, mashed

	1 tablespoon olive oil

	2 tablespoons freshly squeezed lemon juice

	2 teaspoons chopped fresh dill 

	1 to 2 tablespoons water (if needed) 

	 

	 

	Combine the ingredients for the tzatziki dressing and set aside. Thinly slice the leftover roast lamb (this is even easier if the lamb is still slightly frozen). Fry the lamb in the olive oil with the rosemary, oregano, and salt, until warmed through and slightly browned. Serve over lettuce, topped with the tzatziki dressing. 

	 

	 

	Moroccan Lamb Stew (Instant Pot)

	(serves 4)

	 

	2 pounds lamb stew meat

	1 tablespoon olive oil 

	3 carrots, chopped

	2-inch piece fresh ginger

	1 teaspoon dried rosemary

	Zest and juice of 1 orange 

	1 tablespoon brown rice syrup

	1 teaspoon salt

	1 cup water

	2 zucchini, chopped

	2 tablespoons chopped fresh parsley or cilantro 

	 

	With the Instant Pot set to sauté, lightly brown the lamb in the olive oil. Add the carrots, ginger, rosemary, orange zest and juce, brown rice syrup, salt, and water. Close the lid and cook at high pressure for 35 minutes. Manually release the pressure, then add the zucchini and cilantro and set to sauté for 5 minutes until the zucchini softens and the sauce reduces. 

	 

	(Alternatively, lightly brown the lamb in a large Dutch oven. Add the remaining ingredients then simmer over low heat for 1½ hours, adding the zucchini in the last 5 minutes.)

	 

	 

	Side Dishes

	 

	Kale Slaw 

	(serves 4)

	 

	½ head red cabbage

	4 large kale leaves

	3 carrots (omit for advanced low-starch) 

	 

	Dressing 

	¼ cup olive oil 

	¼ cup freshly squeezed lemon juice

	2 tablespoons finely chopped fresh parsley 

	1 tablespoon chopped fresh basil 

	1 scallion/spring onion, finely chopped

	1 teaspoon brown rice syrup

	½ teaspoon salt

	 

	Shred the cabbage in a food processor or finely slice. Remove the ribs from the kale and finely chop the leaves. Grate the carrots. Combine the remaining ingredients to make the dressing and pour over the vegetables, tossing to coat. 

	 

	 

	Fennel Slaw

	(serves 4)

	 

	1 fennel bulb

	½ head cabbage, shredded

	2 scallions/spring onions, finely chopped

	 

	Dressing 

	2 tablespoons egg-free mayonnaise

	1 tablespoon olive oil

	Juice of ½ lemon 

	1 teaspoon honey

	1 teaspoon sea salt

	1 tablespoon chopped fresh parsley 

	2 tablespoons roughly chopped fennel fronds

	 

	Quarter the fennel bulb, remove the core, and then slice thinly. Reserve some of the fennel fronds for the dressing. Combine the sliced fennel with the shredded cabbage and scallions. Combine the dressing ingredients in a small bowl and whisk. Pour the dressing over the vegetables and toss to coat. 

	 

	 

	Garden Salad with Citrus Dressing

	(serves 2 to 4)

	 

	1 yellow squash

	½ head lettuce 

	2 cups baby spinach or other salad greens

	3 radishes 

	½ cup white mushrooms 

	 

	Dressing 

	2 tablespoons orange juice

	2 teaspoons freshly squeezed lime juice

	2 teaspoons freshly squeezed lemon juice

	6 tablespoons olive oil 

	½ teaspoon salt 

	 

	Slice the squash into thin ribbons with a vegetable peeler. Chop the remaining vegetables. In a small bowl, whisk together the dressing ingredients. Pour the dressing over the salad and toss to combine. 

	 

	 

	Kale Chips

	(serves 2 to 4)

	 

	1 bunch kale

	1 tablespoon olive oil 

	½ teaspoon sea salt 

	 

	Preheat the oven to 275°F. Wash the kale and dry thoroughly using paper towels (or wash well in advance and allow to dry). Remove the center ribs and tear or cut the kale leaves into large pieces. Pile the leaves on a large baking tray and lightly coat with the olive oil and salt. Mix with your hands then spread the kale out evenly across the tray. If the leaves are overlapping, it may be necessary to split into two batches or use two trays. Bake until crisp, about 20 minutes. 

	 

	 

	Celery Fennel Salad 

	(serves 4)

	 

	1 large fennel bulb

	4 celery stalks 

	3 tablespoons olive oil

	2 tablespoons freshly squeezed lemon juice

	¼ teaspoon salt

	¼ cup fresh basil leaves

	 

	Remove the stems and core from the fennel bulb. Slice the fennel as thinly as possible (or use a mandolin). Cut the celery diagonally into thin slices. Combine the fennel and celery with the olive oil, lemon juice, and salt and toss to coat. Stack the basil leaves on top of each other then roll up and slice into thin ribbons. Sprinkle the basil over the salad and serve immediately. 

	 

	 

	Sautéed Kale 

	(serves 2 to 4) 

	 

	1 bunch kale 

	2 garlic cloves, sliced

	2 tablespoons olive oil 

	¼ cup water

	½ teaspoon sea salt 

	Juice of ½ lemon 

	 

	Rinse the kale leaves then remove the ribs and chop the leaves into large pieces. In a deep pan, cook the garlic in the olive oil over medium heat for 2 to 5 minutes. Remove and discard the garlic then add the kale, water, and salt. Cover the pan for 3 minutes. Uncover and continue cooking for another few minutes. Squeeze the lemon juice over the kale and serve. 

	 

	 

	Marinated Mushrooms

	(serves 4)

	 

	1 pound small mushrooms

	2 tablespoons freshly squeezed lemon juice

	½ teaspoon salt

	½ teaspoon dried thyme

	¼ cup chopped fresh parsley

	 

	Bring a pot of water to the boil. Remove the stems from the mushrooms and add the caps to the pot. After 5 minutes, drain the mushrooms and transfer to a bowl with the lemon juice, salt, thyme, and parsley. Allow to marinate overnight. Serve at room temperature. 

	 

	 

	Fried Cabbage with Ham

	(serves 4)

	 

	3 slices ham (or lean Canadian bacon)

	3 tablespoons olive oil 

	1 head cabbage, chopped

	½ teaspoon salt

	¼ cup water

	 

	Dice the ham and fry in the olive oil until lightly browned. Add the cabbage, salt, and water. Cover the pan and cook over medium heat for 3 to 5 minutes. Remove the lid and continue cooking until the cabbage is tender. 

	 

	 

	 

	Desserts

	 

	Blueberry Mint Jelly 

	(serves 4) 

	 

	2 tablespoons gelatin 

	½ cup pomegranate juice

	1 cup frozen blueberries

	1 cup boiling water

	6 mint leaves, roughly chopped

	 

	Combine the gelatin and pomegranate juice. Microwave the blueberries for 1 to 2 minutes until they release some juices. Pour the boiling water over the gelatin and stir well until dissolved. Mix in the blueberries and mint. Pour into a muffin tray or a large baking dish and refrigerate until set. 

	 

	 

	Berry Compote 

	(serves 2 to 4)

	 

	1 ripe pear, grated or finely chopped 

	½ teaspoon vanilla extract

	1 cup frozen blueberries, divided

	1 cup frozen blackberries, divided

	1 tablespoon freshly squeezed lemon juice 

	 

	Place the pear, vanilla, half the blueberries, and half the blackberries in a microwave-safe bowl. Microwave for 5 minutes. Stir in the remaining berries and lemon juice and microwave for an additional minute. The compote will thicken slightly as it cools. For an even thicker consistency, add 1 tablespoon of gelatin mixed with ¼ cup of water to the berries before microwaving. 

	 

	 

	Pomegranate Jelly

	(serves 8)

	 

	2 tablespoons gelatin 

	1½ cups pomegranate juice, divided 

	1 cup boiling water 

	 

	Bloom the gelatin in ½ cup of pomegranate juice. Add the boiling water and stir to combine. When the gelatin is fully dissolved, stir in the remaining 1 cup of pomegranate juice. Pour into a rectangular baking dish, silicon molds, or a muffin tray. Refrigerate until set (1 to 2 hours). 

	 

	 

	Melon Mint Salad 

	(serves 2 to 4) 

	 

	1 to 2 tablespoons freshly squeezed lime juice

	1 tablespoon olive oil

	2 cups cubed honeydew melon

	2 tablespoons chopped fresh mint 

	1 teaspoon grated lime zest

	 

	Pour the lime juice and olive oil over the melon, add the mint and lime zest, then toss to combine. 

	 

	 

	



	



	Author’s Note

	 

	There is something uniquely unsettling about having a chronic health condition in which the body essentially turns upon itself. Many of us are told that autoimmune disease will be a permanent fixture in our lives and that medication to suppress the immune system is the only answer. This perspective is not only disheartening, it is also just plain wrong. 

	The latest science shows that we are not helpless. There is so much we can do to address the underlying causes of autoimmunity. It may take a great deal of effort and persistence, but we can work to reset our microbiome, heal our gut, and recalibrate our immune system. By doing so we can directly tackle the autoimmune process, rather than merely subduing the symptoms. 

	Until the medical establishment catches up with this new paradigm, it is up to all of us to learn as much as possible and make the best use we can of the latest research. When we use this research to guide our everyday choices, the cumulative effect can be extraordinarily powerful. 

	



	



	Appendix: The Keystone Diet at a Glance

	 

	General Principles: 

	 

	
		Support your microbiome and antioxidant defenses by eating more high-fiber and brightly colored fruit and vegetables.

		Eat more fish, especially salmon, sardines, and Atlantic mackerel. 

		Consider supplementing with 2–4 grams of fish oil per day. 

		Use olive oil and avocado oil as the primary added fats.

		Choose leaner proteins such as chicken, fish, and lean pork.

		Trim visible fats from meat before cooking. 



	 

	Level 1: Basic low-starch plan 

	 

	
		Eliminate gluten-containing grains. 

		Avoid gut-damaging grains and legumes (soy, corn, potato, peanut).

		Limit other starchy foods to two servings per day, preferably in the form of starchy root vegetables such as parsnip or sweet potato.

		Cut back on sugar.



	 

	Level 2: Intermediate low-starch plan

	 

	
		Eliminate grains, legumes, and very starchy vegetables.

		Minimize added sugars. 

		Limit fruit to two or three small servings per day.

		Avoid dairy, other than homemade yogurt if tolerated.

		Avoid the highest-starch nuts and seeds, such as cashews. 



	 

	Level 3: Advanced low-starch plan 

	 

	In addition to the steps listed above for level 2: 

	 

	
		Choose vegetables with the lowest starch content.

		Limit fruit to one or two small servings per day. 

		Use only the lowest-starch nuts and seeds, such as flax and macadamias. 

		Try to avoid maltodextrin and other starchy fillers in supplements. 

		Increase fat and protein to compensate for the reduction in carbohydrates. If you emphasize fat this will become a ketogenic diet. Some people may feel better long term by emphasizing protein instead in order to prevent hormonal disturbances. 

		You may need to increase salt to prevent the electrolyte imbalances that can result from a very low carbohydrate diet. 



	 

	Troubleshooting and Customizing the Keystone Diet

	 

	Consider eliminating the following for at least 30 days to determine if you have a sensitivity: 

	 

	
		Common allergens: nuts, eggs, dairy, soy, corn, shellfish

		Nightshades: tomatoes, potatoes, peppers, chili spices, eggplant



	 

	If you have symptoms of food chemical intolerance and react to a wide range of foods that are high in histamines or salicylates, you may be able to reduce this sensitivity by addressing SIBO and pathogen overgrowth. Other alternative strategies include testing for thyroid and adrenal hormones and adding a high-dose vitamin C supplement to reduce histamine levels. 
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