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Is our “Western” Diet Killing Us ? 



Bach JF et al NEJM 2002        Bach JF et al Nature Rev Immunology 2017       Serhan CN et al JCI 2018

Inflammatory Diseases have Replaced Infectious Diseases
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Presenter Notes
Presentation Notes
NFECTIOUS agents can induce autoimmune diseases in several experimental settings, some of which have clinical counterparts. A variety of mechanisms have been invoked to explain these observations, including molecular mimicry and an increase in the immunogenicity of autoantigens caused by inflammation in the target organ.1 Paradoxically, infectious agents can also suppress allergic and autoimmune disorders. In this review, I will summarize the evidence that the main factor in the increased prevalence of these diseases in industrialized countries is the reduction in the incidence of infectious diseases in those countries over the past three decades. This concept is not new. In 1966, for example, Leibowitz et al. suggested that the risk of multiple sclerosis is increased among persons who spent their childhood in a home with a high level of sanitation.2 About 20 years later, Strachan observed that the risk of allergic rhinitis was inversely linked to birth order and the size of the family. He proposed that infections within households in early childhood have a role in preventing allergic rhinitis.3 Since then, numerous epidemiologic and experimental studies have sought to clarify and extend this so-called hygiene hypothesis concerning asthma and other allergic diseases and autoimmune disorders.
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The “Western” Diet and Lifestyle
Have we evolved fast enough ?

• Sedentary lifestyles
• Newborns in USA

• 1/3 via cesarean section
• Immunizations
• Domestic pets 
• Decrease in parasitic infection
• Refrigeration
• Sanitation and hygiene standards 
• Urban life in cities and concrete
• Increased use of antibiotics

• Indicated or not ! 
• Now beginning to understand “collateral damage” of antibiotics

• Dramatic changes in the way we feed our sick in patients 
• Processed foods to our sickest patients ?

• Major dietary changes
• Fats, protein, sugar, fiber, additives, emulsifiers, sweeteners, anti-oxidants, 
preservatives, refining grains,  de-germination of grains 
“essentially processed energy dense foods”

Presenter Notes
Presentation Notes
Significant drop in “biodiversity”



Is Diet the Driving Force of Systemic Inflammation ?



Diseases where Inflammation is thought to be a 
major part or all of the etiology of the disease !

• Diabetes
• Obesity
• Metabolic syndrome
• Heart disease

• atherosclerosis
• Neuropsychiatric

• Depression
• Anorexia nervosa
• Alzheimer’s
• Parkinson’s 

• Hepatic diseases
• Non-alcoholic fatty liver
• cirrhosis

• Infectious disease
• General, TB, Malaria 

• Asthma
• Allergy 

• Inflammatory Bowel Disease
• Autoimmune diseases
• Peptic ulcer disease 
• HIV / AIDS
• Cancer  

• Carcinogenic diets
• Metabolic effects (cachexia)
• Metastasis

• Critical Care / Surgery
• Trauma
• Pancreatitis
• Sepsis
• ARDS / ALI 
• COVID

• Aging
• etc etc etc

Presenter Notes
Presentation Notes
Add this can be too much or to little inflammation. Fat cell becomes like a macrophage.  ( see whellen article)Pull grimble article



Associations of Chronic Inflammation and Cancer:
Estimated that 20% - 40% of cancer death worldwide are related to 

chronic infection and/or inflammation

• Helicobacter pylori and gastric Ca 
• Classified as class 1 carcinogen by WHO 

• Hepatitis C and liver Ca 
• Human papilloma virus and cervical Ca
• Chronic cystitis and bladder Ca 
• Chronic pancreatitis and pancreatic Ca 
• Chronic reflux (Barrett’s esophagus) and esophageal Ca 
• “scar” carcinoma in lung 
• Asbestosis and mesothelioma
• IBD and colorectal Ca 
• Colon cancer altered microbiome 

Rudolf Virchow
1821-1902

Zitvogel L et al Nature Immunology 2017
Missiroli S J Clin Medicine 2020 
Piotrowski I et al Rep Prac Onc Radiother 2020 

Presenter Notes
Presentation Notes
Theory on cancer origin-Virchow Virchow was the first to correctly link the origin of cancers from otherwise normal cells.[39] (His teacher Müller had proposed that cancers originated from cells, but from special cells, which he called blastema.) In 1855, he suggested that cancers arise from the activation of dormant cells (perhaps similar to cells now known as stem cells) present in mature tissue.[40] Virchow believed that cancer is caused by severe irritation in the tissues, and his theory came to be known as chronic irritation theory. He thought, rather wrongly, that the irritation spread in the form of liquid so that cancer rapidly increases.[41] His theory was largely ignored, as he was proved wrong that it was not by liquid, but by metastasis of the already cancerous cells that cancers spread. (First described by Karl Thiersch in the 1860s.)[42] But he made a crucial observation that certain cancers (carcinoma in modern sense) were inherently associated with white blood cells (which are now called macrophages) that produced irritation (inflammation). It was only towards the end of the 20th century that Virchow's theory was taken seriously.[43] It was realised that specific cancers (including those of mesothelioma, lung, prostate, bladder, pancreatic, cervical, esophageal, melanoma, and head and neck) are indeed strongly associated with long-term inflammation.[44][45] In addition it became clear that long-term use of anti-inflammatory drugs, such as aspirin, reduced cancer risk.[46] Experiments also show that drugs that block inflammation simultaneously inhibit tumour formation and development.[47]



Di Giosia P et al Ageing Research Reviews. The role of nutrition in inflammaging 2022 

Presenter Notes
Presentation Notes
Predicting longevity with review of the microbiome and diversity 



Partial list of nutrients / compounds with 
reported anti-inflammatory activity 

• Vitamin C
• Vitamin E
• Zinc
• Selenium
• Probiotics
• Omega-3 FA

(EPA/DHA)
• Carnitine
• Pre and probiotics

• SCFA 
• Curry paste
• Resveratrol

• Glutamine Echinacea 
• Arginine Garlic 
• Taurine Boswellia
• Cysteine Tumeric
• Willow Bark Saffron
• Leucine Shark cartilage
• Threonine Ginger 
• Glutathione Licorice
• Creatine Chamomile 
• Caffeine Capsaicin 
• Glucosamine

Presenter Notes
Presentation Notes
Glycine has recently been shown to have antiinflammatory, immunomodulatroy and cytoprotective effects in a variety of tissues and organs, including liver, kidney, and heart. Zhong Z, et al L-Glycine: a novel anti-inflammatory, immunomodulary and cytoprotective agent. Curr opin Clin Nutr Metab care 2003; 6:229-240



Relative Range of Inflammatory Effects from Different Lipid Sources -

Olive oil

Safflower oil

Soybean oil

Medium chain 
triglyceride oil

Fish oil

More inflammatory
Less inflammatory

Calder PC et al JPEN 2020
Martindale RG et al JPEN 2020 
Vanek VW et al Nutr Clin Pract 2012

Anti-inflammatory

SCFA 
(Butyrate)

SPM’s
Inflammation Resolution

Relative inflammation scale
Proinflammatory



Human Microbiome
• Term suggested by Nobel Prize Winner  Dr. Joshua Lederberg
• Described the collective genome of our indigenous microbes 

(microflora), the idea that a comprehensive genetic view of 
homo sapiens as a life form should include the genes of our 
microbiome

• Includes bacteria, fungi, archaea

Joshua Lederberg, PhD
1925-2008

99% of our total 
genome is absent at birth

Presenter Notes
Presentation Notes
Joshua Lederberg, ForMemRS[1] (May 23, 1925 – February 2, 2008)[2] was an American molecular biologist known for his work in microbial genetics, artificial intelligence, and the United States space program. He was 33 years old when he won the 1958 Nobel Prize in Physiology or Medicine for discovering that bacteria can mate and exchange genes (bacterial conjugation).[3] 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi307zq-dTKAhXI5yYKHYO5DGgQjRwIBw&url=http://www.nature.com/ng/journal/v40/n5/full/ng0508-486.html&psig=AFQjCNHSWlAnZZrqaeij5Cn-SmHlY5ENWQ&ust=1454360308500526


Presenter Notes
Presentation Notes
Fiber – define 



Can Whole Grains Really Decrease All Cause Mortality?

• Aune D et al BMJ 2016
• 45 studies 
• Decrease in all cause mortality (CVD, Ca etc)
• Modest amounts of fiber 

• 3 serving per day 

• Zong G et al Circulation 2016 
• Prospective cohort studies 786,076 participants 
• Whole grains 

• Decrease all cause mortality 
• CVD, Cancer, etc

• Reynolds A et al Lancet 2019 
• Series of systematic reviews and meta-analyses

• 185 prospective trials, 58 clinical trials 
• 15 to 30% in cardiac disease, stroke, DM2, GI cancer----

• appears to be a dose response 

• Decrease all cause mortality 

Clinton SK et al  J Nutrition 2020

Presenter Notes
Presentation Notes
large dataset of 135 million person-years from prospective studies and 58 clinical trials with a total of 4635 adult participants for the analysis. From these data, the authors were able to show a 15–30% decrease in all-cause and cardiovascular-related mortality, and incidence of coronary heart disease, stroke, type 2 diabetes, and colorectal cancer when comparing the highest dietary fibre consumers with the lowest from the prospective cohort data. 



Burr AHP et al J Immunology 2020Modified from Toni T, Alverdy J et al Nature Rev GI Hep 2021 

Are our diets setting us up for gut derived excessive inflammatory response ? 

Dramatic decrease in microbial diversity 
Alterations in microbial virulence 

So called 
“leaky gut”

Presenter Notes
Presentation Notes
Consider – antibiotic use, opioids, intestinal damage / ischemia, NPO, PN, PPI/H2RA, Vasopressors, Invasive devices ET tube lines Butyrate – rapid drop in SCFA level in colon within 6 h of major stressor. Compounded by antibiotics 	Butyrate activates intestinal IL-22 – release of gut protective antimicrobial peptides Think of microbiome as an organ – Functions of microbiome:Metabolizes drugs Produces and metabolizes nutrients VitaminsSCFAAmino acids Stimulation of hormone secretionModulates immune functionMaintains mucosal barrier function 



Short course of high fiber diet prevented 
anastomotic leaks in colorectal 

anastomosis

British J Surg 2020



Short course of high fiber diet 
prevented anastomotic leaks

British J Surg 2020

Presenter Notes
Presentation Notes
RSULTS Among the 1399 patients included in the analysis, the median age at inclusion was 66 years (interquartile range, 61-72 years) and 896 (64%) were men. Any complications occurred in 397 patients (28%), and surgical complications occurred in 235 patients (17%). Of 1237 patients with an anastomosis, 67 (5%) experienced anastomotic leakage. Higher dietary fiber intake (per 10 g per day) was associated with a lower risk of any complications (odds ratio [OR], 0.75; 95% CI, 0.62-0.92) and surgical complications (OR, 0.76; 95% CI, 0.60-0.97), whereas no association with anastomotic leakage was found (OR, 0.97; 95% CI, 0.66-1.43). Among women, higher dietary intake was associated with any complications (OR, 0.64; 95% CI, 0.44-0.94), whereas there was no association among men (OR, 0.79; 95% CI, 0.63-1.01). Fiber intake from vegetables (per 1 g per day) was inversely associated with any (OR, 0.90; 95% CI, 0.83-0.99) and surgical (OR, 0.87; 95% CI, 0.78-0.97) complications. CONCLUSIONS AND RELEVANCE In this cohort study, higher habitual dietary fiber intake before surgery was associated with a lower risk of postoperative complications among patients with colorectal cancer. The findings suggest that improving preoperative dietary fiber intake may be considered in future prehabilitation programs for patients undergoing surgery for colorectal cancer



Annals of Gastroenterology 2020

Watson KM, Garner IH, Martindale RG, Tsikitis VT Ann Surg 2021 

B.fragilis toxin

Presenter Notes
Presentation Notes
The beginnings of understanding in making predictions and using metabolites as markers of healthy cardiometabolic outcomes and obesity, cancer, anxiety etc. 
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Presenter Notes
Presentation Notes
Global observations regarding brain function;Global Increase in chronic and acute neurologic disordersAlzheimer’s, depression, autism, cognitive decline  Population longevity increasing life long cognitive function becomes greater challengeFood sources/choices shown dramatic changes last 50 yrs 



•The Gut Brain connection is not new !

“on autointoxication and Lactobacillus bulgaricus”
Bond Stow 1914

Presenter Notes
Presentation Notes
No copyrite associated 



Microbiome and Brain Function
“Gut-Microbiota-Brain Axis”

Cryan FJ et al Nature Rev Neuroscience 2012     Minter MR et al Sci Rep 2016,   Ho P 2017,  Mayer EA et al Ann Rev Med 2022  

Recently shown to alter:
• Behavior

• Anxiety, depression
• Learning, memory

• Neurogenesis
• Neuroplasticity
• Microglial activity
• Blood Brain Barrier integrity
• Attention deficit hyperactivity disorder 
• Parkinson’s
• Epilepsy (seizure control)  

High Quality Human data 
currently available for:

Anxiety / stress
Depression
OCD / ADHD

Growing quantity and 
quality of data for:

Austisim

Presenter Notes
Presentation Notes
When the microbiota is absent:altered sociabilitydecreased cognition, memory and learning                                             increased stress responses More ACTH and corticosterone to stress Bacteria produce neurotransmittersnorepinephrine, serotonin, dopamine, Certain probiotic bacteria modulate the effects of neurotransmitters (Psychobiotics)Specific strains of Lactobacillus rhamnosus modulate stress mediated response through the vagus nerve (murine model)Loss of normal blood brain barrier Prior to 2011 this GUT- Brain concept was considered Crazy “rob Knight”If you hold a mouse by its tail, it normally wriggles in an effort to escape. If you give it a fecal transplant from humans with major depression, you get a completely different result: The mice give up sooner, simply hanging motionless.



Does Modulating the Microbiome Really 
Have Data to Support the Claims ?

• Enhancing immune response to viral challenge1

• Short chain fatty production2,3,4

• Anti-inflammatory (local and systemic)
• Enhance WBC function 
• Decrease insulin resistance 
• Decrease cancer development  
• Enhanced muscle function 
• Enhanced mitochondrial biogenesis

• Decrease sick days from work5

• Decrease duration of cold symptoms6

• Decrease antibiotics, MD visits, missed preschool7

• Decrease gestational DM8

• Decrease necrotizing enterocolitis 

1. Razzardini G et al Br J Nutrition 2012 6.Hao Q et al Cochrane 2015 
2. Bhat M et al Nutrition Reviews 2017 7. Weizman et al Pediatrics 2005 
3. Scheiman J et al Nature Medicine 2019 8. Lindsay KL et al J Maternal-Fetal Med 2013
4. Tecinesi A et al Nutrients 2017 9. Janviar A et al J Pediatrics 2014 
5. Tubeilus P et al Environ Health 2005 

0.0%

0.2%

0.4%

0.6%

0.8%

1.0%

Placebo
Reuteri

Presenter Notes
Presentation Notes
Campos-Perez W et al BBA Molecular and Cell Bio Lipids 2021 SCFA



2017

•RDBPCT of L. plantarum + FOS   n=4,556 infants >2,000gm, 35wk gestation
•WHO criteria for sepsis, NIH funded       42% reduction in sepsis  1 week of tx $1

Presenter Notes
Presentation Notes
Sepsis in early infancy results in one million annual deaths worldwide, most of them in developing countries. No efficient meansof prevention is currently available. Here we report on a randomized, double-blind, placebo-controlled trial of an oral synbioticpreparation (Lactobacillus plantarum plus fructooligosaccharide) in rural Indian newborns. We enrolled 4,556 infants that were atleast 2,000 g at birth, at least 35 weeks of gestation, and with no signs of sepsis or other morbidity, and monitored them for 60 days.We show a significant reduction in the primary outcome (combination of sepsis and death) in the treatment arm (risk ratio 0.60, 95%confidence interval 0.48–0.74), with few deaths (4 placebo, 6 synbiotic). Significant reductions were also observed for culture-positiveand culture-negative sepsis and lower respiratory tract infections. These findings suggest that a large proportion of neonatal sepsis indeveloping countries could be effectively prevented using a synbiotic containing L. plantarum ATCC-202195.The synbiotic trial described here was preceded by our experience in pilot hospital-based trials of different strains of probiotics in India, in which LactobacillusGG (LGG) and Lactobacillus sporogenes (at different doses) showed minimal or no stool colonization. Conversely, colonization lasted for up to four months when Lactobacillus plantarum ATCC strain 202195 in combination with fructooligosaccharide was orally administered to neonates in the first week of life.This study was funded bygrants U01 HD 40574 and R01 HD 53719 from the Eunice Kennedy ShriverNational Institute of Child Health and Human Development, NIH, USA.



We need to think of the microbiome as another 
organ. A stable microbiome is critical in maintaining 

the local and systemic immune system as well as 
controlling inflammation !

• Functions of microbiome:
• Metabolizes drugs 
• Produces and metabolizes nutrients 

• Vitamins
• SCFA
• Amino acids 

• Stimulation of hormone secretion
• Modulates immune function
• Maintains mucosal barrier function
• Modulates systemic inflammation 



It is all about “Risk vs. Benefit” 



Presenter Notes
Presentation Notes
Lucopene and lycopenes in tomato vs anti-oxidant supplement : misinformation or misleading information



Not all data is positive !

Vitamin D and Omega 3 had 
no influence on Cancer or any other disease 

Manson JE et al NEJM 2019

Presenter Notes
Presentation Notes
Key here is the patients only received 1 gm per dayBACKGROUNDHigher intake of marine n−3 (also called omega-3) fatty acids has been associatedwith reduced risks of cardiovascular disease and cancer in several observational studies.Whether supplementation with n−3 fatty acids has such effects in general populationsat usual risk for these end points is unclear.METHODSWe conducted a randomized, placebo-controlled trial, with a two-by-two factorial design,of vitamin D3 (at a dose of 2000 IU per day) and marine n−3 fatty acids (at a doseof 1 g per day) in the primary prevention of cardiovascular disease and cancer amongmen 50 years of age or older and women 55 years of age or older in the United States.Primary end points were major cardiovascular events (a composite of myocardialinfarction, stroke, or death from cardiovascular causes) and invasive cancer of anytype. Secondary end points included individual components of the composite cardiovascularend point, the composite end point plus coronary revascularization (expandedcomposite of cardiovascular events), site-specific cancers, and death from cancer.Safety was also assessed. This article reports the results of the comparison of n−3fatty acids with placebo.RESULTSA total of 25,871 participants, including 5106 black participants, underwent randomization.During a median follow-up of 5.3 years, a major cardiovascular event occurredin 386 participants in the n−3 group and in 419 in the placebo group (hazardratio, 0.92; 95% confidence interval [CI], 0.80 to 1.06; P = 0.24). Invasive cancer wasdiagnosed in 820 participants in the n−3 group and in 797 in the placebo group (hazardratio, 1.03; 95% CI, 0.93 to 1.13; P = 0.56). In the analyses of key secondary endpoints, the hazard ratios were as follows: for the expanded composite end point ofcardiovascular events, 0.93 (95% CI, 0.82 to 1.04); for total myocardial infarction,0.72 (95% CI, 0.59 to 0.90); for total stroke, 1.04 (95% CI, 0.83 to 1.31); for death fromcardiovascular causes, 0.96 (95% CI, 0.76 to 1.21); and for death from cancer (341deaths from cancer), 0.97 (95% CI, 0.79 to 1.20). In the analysis of death from anycause (978 deaths overall), the hazard ratio was 1.02 (95% CI, 0.90 to 1.15). No excessrisks of bleeding or other serious adverse events were observed.CONCLUSIONSSupplementation with n−3 fatty acids did not result in a lower incidence of majorcardiovascular events or cancer than placebo. (Funded by the National Institutesof Health and others; VITAL ClinicalTrials.gov number, NCT01169259.)



Health: Practical Applications for Everyday Life !
• Eat a wide variety of foods

• Include whole grains, vegetables, fruits 
• Goal of 30gm fiber per day 

• Include fermented foods i.e. yogurt / kefir 
• Minimize processed foods

• Avoid emulsifiers,  artificial sweetners

• Do not spend a lot of money 
• Avoid “fad” diets 
• At this point in time don’t have your  microbiome                                          

microbiome analyzed
• The PREDICT trials look promising (Nature 2021)

• Recommended diets with evidence:
• Mediterranean diet, DASH diet 
• Diets that promote microbiome diversity  

DASH = dietary approaches to stop hypertension

Presenter Notes
Presentation Notes
PREDICT trial – Nature Med 2021 Asnicar F et al.  Deep dive into metagenomics of > 1000 people correlating diet, outcome for cardiometabolic, obesity etc Mediterranean diet lower concentration of CRP and TNF alpha Dietary approaches to stop hypertension =DASHFermented foods like yogurt, kimchi, sauerkraut and kombucha have long been dietary staples in many parts of the world. Indeed, for thousands of years, different cultures relied on fermentation to produce bread and cheese, preserve meats and vegetables, and enhance the flavors and textures of many foods.Including fermented foods significantly decrease inflammatory markers (Cell 2021) only 5% of the new bacteria were consumed species 



Producing a Healthy Microbiome: 
Practical Applications for Everyday Life !

• Be cautious of overstatement and or extrapolation of claims of benefit
• Association does NOT equal causation
• Animal models do not equal human models
• Anecdotes does no equal data 

• The therapeutic potential of modulating the gut microbiota is 
considerable but remains to be fully realized



Exploring the Relationship of Inflammation, 
Disease and Diet 

• Our Current nutrition / inflammation related projects at OHSU
• Microbiome 

• Whole grains in the preoperative prep for surgery 
• Fermented products to alter microbiome 
• Cancer – microbiome relationships in etiology of colorectal cancer 
• Probiotics in ICU management 
• Whole foods for the ICU patient 

• Fish oils and resolution of inflammation 
• Altering inflammation and enhancing immune function optimizing patients for Surgery

• Prehabilitation vs rehabilitation 
• Nutrition and exercise potentiate anti-inflammatory effects
• Dietary manipulation to prevent cancer 
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