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The Epidemics of Chronic Inflammatory Diseases (CID) 

In The Western Hemisphere: The Hygiene Hypothesis 



Pathogenesis CID 
We May Be “Predisposed”, but Are Not Born “Destined” 

to Develop Chronic Inflammatory Diseases 



 The Yin and Yang Between Tolerance and  

Immune Response Leading To CID 
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Adapted from P. Brandtzaeg, Beneficial Microbes 2010 

Excessive and Inappropriate Inflammatory Process 

Associated to a Dysfunction of Intestinal Barrier:  
Loss of Mucosal Immune Homeostasis 

Mucosal Tolerance 

Homeostasis 

Anergy 

Proinflammatory 

Allergic cytokines 

Break of Tolerance 

Non-infective low grade 

inflammation: 
1. Visceral hypersensitivity (IBS); 

2. Th1 immune response (chronic 

inflammation); 

3. Th2 immune response (food 

allergies); 

4. Th17 immune response 

(autoimmunity). 
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…Tight junctions are a ‘dark horse’ implicated 
in a host of disease states, ranging from acute 

injury to chronic inflammation and 
autoimmune diseases 



The Changing Face Of Gut Microbes 



100 TRILLION 
The human microbiome is made up of more than 100 
trillion bacteria, fungi, protozoa, and viruses that live 

in and on the human body 
>10,000 different species of bacteria are resident in 
the human intestinal microbiota (400-500/person) 

 

2-5x More 
Microbial cells than human cells and the 

majority live in our gut 

150x More 
Genes than the human genome 

The Microbiome Is Essential To Health 
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Martin VJ, et al J Pediat 2017   

The Microbiome as Possible 

Transducer of All Environmental 
Factors Affecting Onset of CID in 

Genetically Susceptible Individuals

Dysbiosis is one of the key 

factors causing zonulin
release and subsequent loss 

of barrier function

Why The First 1000 Days Of Life Are Instrumental For Clinical Destiny 



Role of Breastmilk 

http://www.nature.com 

Impact of human milk 

glycobiome on the infant 

intestinal microbiota 

Zivkovica AM, et al. PNAS  2011;108: 4653-58 



Cycle of Microbiota Transmission 

Dominguez-Bello et al Science Trans Med 2015;7:307-39 

Fischbach  et al Cell 2016;164:1288-1300 



Nature, News Feature 1/18/2018 
Yatsunenko, Nature ,2012 
 

• Exactly when an infant is first exposed to 
microbes is still under debate 

 
• Largest microbial transfer occurs at birth 

 
• Microbial colonization of the newborn 

intestine contributes to the development of 
the host’s immune function  

 
• The first 1-3 years of an infant’s 

microbiome development is characterized 
by chaotic and dramatic shifts until 
stabilization at approximately age 3 
 

 



The Wisdom of Microscopic Species 
 

Tamburini, Nature 2016. 
 



Nature Medicine 2016.22(Oct):1079 

Pathogenesis 
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The Microbiome’s Role in Diseases 
 



Manipulating The Microbiome  
To Maintain Health 
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 The Yin and Yang Between Tolerance and  

Immune Response Leading To CID 
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Age-Standardized Mortality Rate Per  
100,000 Population Attributable  To Diet in 2017 

 
 
 

GBD 2017 Diet Collaborators. Lancet 2019;393:1958-1972 



Number Of Deaths Attributable To Individual Dietary 
Risks At The Global And Socio Democratic  

Index Level In 2017 
 
 

GBD 2017 Diet Collaborators. Lancet 2019;393:1958-1972 

Socio-demographic index 

Microbiome-Independent 

Microbiome- 
Dependent 

SDI-Dependent 

Key nutrients provided by  

the Mediterranean diet 



The Mediterranean Lifestyle 



Fig. 3  



Remy And His Brother Emile  
From The Movie Ratatouille 

Emile’s feelings about food: “Food is fuel. You get picky about what you put 

in the tank, your engine is gonna die. Now shut up and eat your garbage”. 

Remy’s feeling about food: “If you are what you eat, then I only want to eat 

the good stuff. Anyone can cook, but only the fearless can be great”. 

 

Emile loves food; however, he often swallows food whole and, to 

Remy's disappointment, doesn't savor the flavors. 
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