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• Discuss the importance of microbial diversity in the gut
• Diagnose common gastrointestinal and immune system 
complaints through the DIG-IN acronym

• Review advanced laboratory testing options for mal-
absorption, intestinal permeability, and nutritional 
assessment



So you think you’re human?





Metabolic Functions of Bacteria
• Breakdown dietary fiber
• Gas production
• Fermentation
• Production of Phenols
• Breakdown of oligo-
saccharides

• Detoxification

• Mucous production
• Short Chain Fatty Acids 
Metabolism

• Primary Bile Acid 
Deconjugation

• Vitamin absorption
• Fats, TG, Cholesterol 
regulation 



Some of my best friends are germs…
Justin Sonnenburg, microbiologist at 
Stanford…

http://www.nytimes.com/2013/05/19/magazine/say-hello-to-
the-100-trillion-bacteria-that-make-up-your-microbiome.html





Who can benefit from stool analysis?
• Inflammatory bowel disease
• Skin conditions
• Fatigue
• Autoimmune disease
• IBS
• Metabolic syndrome,
• Diabetes
• Depression, anxiety, mood disorder
• Autistic spectrum disorders



The four functional evaluate key 
clinical markers in four functional 
areas. Infection, Inflammation, 
Insufficiency (Digestive), and 
Imbalance (Metabolic). 

Shows level of each individual 
biomarker and its degree of 
clinical impact. As result, an 
overall score of high, medium, or 
low is provided for each functional 
pillar. 



Four Functional Pillars





Diversity and Relative Abundance





Importance of microbial biodiversity
• Greater microbial diversity associated with body’s ability to deal with 
stressors, such as opportunistic pathogens or dietary perturbations

• Individuals with disease more likely to have alterations in gut 
microbiome compared to healthy controls

• Multiple associations between reduced microbial diversity and illness 
in literature.

• Low diversity risk factor for metabolic disease, like type 2 diabetes



Diversity begins at birth…
• Bacterial colonization during birth plays a major role in the formation of gut 

microbiota. 
• Factors affecting microbiota include:

• Premature birth, 
• Caesarean section versus vaginal birth
• Breast milk versus commercial formula

• Infants born vaginally colonized similar to their mother’s vaginal microbiota,
• Lactobacillus, Prevotella, or Sneathia spp, 

• Caesarean section born infants colonized by bacteria found on the skin 
surface
• Staphylococcus, Corynebacterium, and Propionibacterium species. 



Development of Neonate Microbiota

http://www.karger.com/Article/FullText/354902



Reduced bacterial diversity of the infant's intestinal flora 
was associated with increased risk of allergic sensitization, 

allergic rhinitis, and peripheral blood eosinophilia



Many factors influence diversity…

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4425030/#!po=16.6667



http://outbreaknewstoday.com/antibiotics-in-children-lead-to-disturbed-microbiome-87515/

This study though is the first to reveal that early antibiotic use, 
resulting in a disturbed gut microbiome, can have profound 
and lasting effects on an organism’s metabolic profile. Dr. 
Martin J. Blaser says, “A lot of work on obesity has been 

focused on diet and calories. That has not been sufficient to 
explain the obesity epidemic.”



Administration of subtherapeutic antibiotic therapy increased 
adiposity in young mice and increased hormones related to 

metabolism. [There were] substantial changes in the microbiome, 
changes in genes involved in the metabolism of carbohydrates to 
short-chain fatty acids, increases in colonic short-chain fatty acid 
levels, and alterations in the regulation of hepatic metabolism of 

lipids and cholesterol.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3553221/



http://www.eje-online.org/content/early/2015/03/24/EJE-14-1163.abstract

Exposure to a single antibiotic prescription was not associated 
with higher risk. Treatment with 2-5 antibiotic courses 
associated with increase in diabetic risk for penicillin, 

cephalosporins, macrolides and quinolones 

The risk increased with the number of antibiotic courses and 
reached 1.37 (95%CI 1.19-1.58) for >5 courses of quinolones. 
There was no association between exposure to anti-virals and 

anti-fungals and diabetes risk.



Microbes change as we age…



Those with low diversity of bacteria have higher 
levels of body fat and inflammation than those 

with high gut-microbial richness. 



•



Le Chatelier Study
• Study participants (n=292) characterized into two groups by the number of gut 

microbial genes (gut bacterial richness) with an average 40% difference 
between low gene count (LGC) individuals and high gene count (HCG) 
individuals. 

• Individuals with low bacterial gene richness (23% of study population) 
characterized by increase in   adiposity, insulin resistance, and 
dyslipidaemia. 

• Low-bacterial-richness individuals showed a more pronounced inflammatory 
phenotype when compared with high-bacterial-richness individuals. 



Consumption of high-fiber foods, such as fruit and vegetables, led to 
increase in bacterial richness and improved clinical symptoms 

associated with obesity.
Support previous work linking diet to the composition of gut microbe 

populations, and suggests that a permanent change might be 
achieved by appropriate diet



Short-term consumption of diets composed entirely of 
animal or plant products alters microbial community 

structure and overwhelms inter-individual differences in 
microbial gene expression

http://www.nature.com/nature/journal/vaop/ncurrent/full/nature12820.html



Going from a low fat, plant polysaccharide rich 
diet to a high fat, high sugar Western diet 
changed the microbiota in one day in GF mice

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2894525/



Our results link non-caloric sweetener 
consumption with dysbiosis and 

metabolic abnormalities.



Coffee Consumption Affects Microbiome

Coffee consumption attenuated the increase in 
Firmicutes to Bacteroidetes ratio and normally 

associated with high-fat feeding .... 
Coffee increased levels of short-chain fatty acids 

while lowering levels of branched-chain amino acids.



Modulation of the gut microbiome by alteration of food habits has 
potential for disease prevention. Dietary polyphenols naturally 

occurring in coffee and cocoa… are extensively metabolized by gut 
bacteria into anti-inflammatory end-products





http://www.acs.org/content/acs/en/pressroom/newsreleases/2014/march/the-precise-
reason-for-the-health-benefits-of-dark-chocolate-mystery-solved.html



D.I.G.



DIGESTION AND ABSORPTION



D = Digestion and Absorption

• Pancreatic Elastase 1 
• Products of Protein Breakdown (Putrifactive SCFAs) 
• Fecal Fat 



Pancreatic Elastase
• Proteolytic enzyme secreted exclusively by the human pancreas
• Reflects overall enzyme production 

• amylase, lipase and protease
• Not affected by supplemental enzymes
• Non-invasive marker for evaluating exocrine pancreatic function

• Sensitivity = 90 -100%
• Specificity = 93 - 98%

1. Stein J, et al. Clin Chem 1996 Feb;42(2):222-6 
2. Loser C, Mollgaard A, Folsch UR. Gut 1996;39(4):580-6 



Pancreatic Elastase
> 350 μg/g Normal pancreatic function

200-350 μg/g Declining pancreatic function
Consider supplementation

100-200 μg/g Moderate pancreatic insufficiency
Supplement with broad array of pancreatic 
enzymes

<100 μg/g Severe pancreatic insufficiency
Supplement with broad array of pancreatic 
enzymes



Pancreatic Elastase
• Can be used for initial determination of pancreatic einsufficiency and to 

monitor function in patients under treatment.
• Patients in whom testing may be useful include

• Unexplained diarrhea
• Weight loss
• Other signs of malabsorpton
• Abdominal pain

• Pancreatic Exocrine dysfunction may occur secondary to
• Chronic Pancreatitis, diabetes, celiac disease, inflammatory bowel disease, Cystic fibrosis, 

alcohol consumption, gallstone disease



Notes on PE1 interpretation
• Fecal PE1 testing may have reduced sensitivity for detecting mild pancreatic 

exocrine insufficiency in children 
• Consumption of vegetarian or vegan diets, or other diets involving decreased 

meat intake, have been associated with reductions in fecal PE1
• Pancreatic exocrine insufficiency occurs in about 50% of type 1 diabetics, and 

in about 33% of type 2 diabetics.
• Chronic pancreatitis patients may have compromised antioxidant systems.



Pancreatic Elastase Treatment
•Smoking cessation
•Reduced alcohol consumption
•Small frequent meals
•Replace fat soluble vitamins
•Supplemental lipase or pancreatic enzymes 

• Choose Pancreatin
• Plant-based are not strong enough for severe EPI
• Prescription strength enzymes

• Delayed Release Pancrelipase



EPI should be excluded in all patients with CD in 
the presence of overt malnutrition or in cases of 
persistent gastrointestinal symptoms despite a 
gluten-free diet.



Products of Protein Breakdown
• Inadequate protein digestion & fermentation by 
anaerobic bacteria
• Causes 

• Low hydrochloric acid (HCL)
• Protease insufficiency

•Small Intestinal Bacterial Overgrowth (SIBO)
• Bloating immediately after meals, especially 
carbohydrate-rich meal

• Intolerance to fructose (low FODMAPS diet)



Organic Acid Testing
• Indoleacetic Acid (IAA)

• Incomplete digestion of tryptophan - allows colonic 
bacteria to proliferate

•Phenylacetic Acid (PAA)
• May indicate gastric hypochlorhydria or pepsin 
inactivation, abnormal motility, or dysbiosis (SIBO)



1-Methylhistidine
•Low levels:  

• Vegetarians, low protein consumption
•High levels

• High dietary intake of animal protein
• Catabolism of muscle tissue or post strenuous physical 
exercise

• Certain muscle wasting conditions



Causes of low stomach acid
• Advanced age (30% of elderly)
• Use of proton pump inhibitors
• Autoimmunity, fasting chronic medical conditions
Symptoms
• Bloating/belching after meals
• Intolerance for protein
• Rectal itching
• Weak peeling or cracked fingernails/vertical ridges
• Adult acne and Rosacea
• Undigested food in stool



Consequences of low HCl
• Small Intestinal Bacterial Overgrowth
• Dysbiosis – altered gut bacteria
• Chronic candida Infections
• Mineral Deficiencies

• Ca, Mg, Zn, Fe, Cr, Mo, Mn, Cu
• B12 deficiency
• Unexplained low ferritin or anemia



Current Thought 
Process

SIBO

IBS

Fibromyalgia

IBS CFS
SIBO

Future Outlook

RLS IC

CFS

FM, IC, RLS



INFLAMMATION AND IMMUNOLOGY



I = Inflammation and Immunology

•Calprotectin and EPX primary markers of 
inflammation

•Fecal sIgA
•Lactoferrin available as Add-On



Calprotectin
•Found in extra lysosomal cytosol of the neutrophil
•Accounts for ~ 60% of the cytosolic protein 
•Inhibitory effect on zinc dependent enzymes
•Bacteriostatic activity

Dale I, et al. Am J Clin Pathol 1985;84:24-34
Brun JG, et al. Scand J Immuno, 1994;40:675-680





Calprotectin
•Elevated in:

• Inflammatory Bowel Disease
• Post-Infectious Irritable Bowel Syndrome
• Gastrointestinal cancers
• Certain gastrointestinal infections
• NSAID enteropathy
• Food allergy
• Chronic Pancreatitis Poullis A et al. J Gastroenterol Hepatol 2003;18:756-762



Use Calprotectin to 
Differentiate IBD vs. IBS

A person with positive Rome criteria and a normal 
Calprotectin (< 50 μg/g) has virtually 
NO CHANCE OF HAVING IBD!

FDA-cleared biomarker Calprotectin is highly accurate 
and capable of differentiating IBS from IBD



Calprotectin
• A meta-analysis published in 2010 provides a useful calculation of 

potential interest to payers, as well as to clinicians and patients. 

• This paper, which evaluated 13 studies from the primary literature, 
found that in adults being evaluated for IBD, screening by 
measuring calprotectin levels would produce a 67% reduction in 
the number of adults undergoing endoscopy.

van Rheenen PF, Van de Vijver E, Fidler V. Faecal calprotectin for screening of patients with suspected 
inflammatory bowel disease: diagnostic meta‐analysis. BMJ (Clinical research ed. 2010;341:c3369.



Calprotectin: know when it’s SERIOUS
< 50 μg/g No significant inflammation

50-120 μg/g Indicates some GI inflammation: IBD, infection, 
polyps, neoplasia, NSAIDS

> 120 μg/g Significant inflammation; referral may be indicated 
to determine pathology

> 250 μg/g Active disease present; predicts imminent relapse 
in treated patients

Tibble J, Teahon K, Thjodleifsson B, et al. Gut 2000;47:506-513. 



Eosinophilic Protein X
• Released in eosinophil degranulation 
• Sensitive marker of GI inflammation
• May predict relapse in IBD
• Stable in transport up to 7 days
• Sensitive marker for low-level inflammation

3,4



Eosinophilic Protein X
• May be elevated with: 

• Inflammatory Bowel Disease
• Celiac Disease
• Parasites
• Allergic reaction
• Less common

• GERD
• Chronic diarrhea
• Chronic alcoholism
• Protein-Losing Enteropathy



Fecal IgA

• CAUSES 
• Chronic stress
• Dysbiosis
• Immunocompromised

• TREATMENT:  Support mucosa…
• L-glutamine, 
• Probiotics – bifido sp.
• S.boulardii
• Colostrum or IgG (Enterogam)
• Fatty Acids
• Zinc

• CAUSES 
• Response to eliminate pathogens in GI 

tract
• Sensitivities to foods

• TREATMENT
• Immune support
• Remove pathogens, parasites, bacteria, 

yeast
• Rule out food sensitivities
• Elimination diet



Lactoferrin



Lactoferrin
• Causes

• Mucosal inflammation
• Bacterial or yeast overgrowth
• Parasite infection
• Inflammatory bowel disease

• Treatment
• Remove pathogens
• Prebiotics & probiotics
• Enhance endogenous immune system (sIgA) w/ l-glutamine, 
saccromyces boulardii or colostrum

• Anti-inflammatory herbs – tumeric, ginger, EPA/DHA, quercetin, 
antioxidants





GASTROINTESTINAL MICROBIOME 
& METABOLIC MARKERS



Intestinal Dysbiosis
•A state of imbalanced microbial ecology 
that contributes to disease

•The overgrowth of micro-organisms of low  
intrinsic virulence induces disease by 
altering 
• the nutritional status
• the immune response
• the elimination capacity of the host



• SAD – low fiber, high in fat & simple carbs 
• Broad-spectrum antibiotics
• Chronic maldigestion (including PPIs)
• Chronic constipation
• Stress suppresses Lactobacillus, Bifidobacteria, and sIgA
• Catecholamines stimulate growth of gram-negative organisms (Yersinia, 

Pseudomonas)
• 45-50% of total body production of  norepinephrine occurs in mesenteric organs

• Anger or fear increases Bacteroides fragilis



Proposed causes of dysbiosis of the microbiota
The composition of microbiota can shape a healthy immune response 
or predispose to disease

•Nature Reviews Immunology Vol 9, May 2009| 313 



Flint, H. J. et al. The role of the gut microbiota in nutrition and 
health. Nat. Rev. Gastroenterol. Hepatol. 2012. 



Use Organic Acid Testing to Detect Dysbiosis



Use Organic Acid Testing to Detect Dysbiosis



Use Organic Acid Testing to Detect Dysbiosis



Use Organic Acid Testing to Detect Dysbiosis



Use Organic Acid Testing to Detect Dysbiosis



Gastrointestinal Microbiome and Metabolic Markers

•Short chain fatty acids (SCFAs) 
• Acetate, n-Butyrate and Propionate produced by anaerobic bacterial fermentation of  indigestible 

carbohydrate (fiber)

•Beta-glucuronidase
• Enzyme inducible by activity of anaerobes in the gut (E Coli, Bacteroides, Clostridia)



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0035240

Short-chain fatty acids (SCFAs), primarily acetate, propionate, 
and butyrate, are metabolites formed by gut microbiota from 
complex dietary carbohydrates. Butyrate and acetate were 

reported to protect against diet-induced obesity without causing 
hypophagia, while propionate was shown to reduce food intake



http://www.bmj.sk/2007/10808-06.pdf



SCFAs control weight and insulin sensitivity

SCFAs may enter the systemic circulation and directly affect 
metabolism or the function of peripheral tissues. SCFAs can 

beneficially modulate adipose tissue, skeletal muscle and liver 
tissue function. SCFA may contribute to improved glucose 

homeostasis and insulin sensitivity. 



Beta Glucuronidase



• Increase dietary fiber 
• Prebiotics & probiotics
• Saccharomyces boulardii

• Decrease meat intake & increase insoluble fiber 
• Probiotics
• Liver support : Silybum marianum
• Calcium-D-glucarate



Testing 
Commensial
Bacteria





Various labs offer testing for commmensials



Bacteria and Fungal Culture



Bacterial and Fungal Sensitivity



Parasitology



Microbiome and Obesity
• Microbes alters caloric yield from ingested food
• Altering microbiota may also improve insulin sensitivity
• Treatments for obesity that results in lowering Firmicutes
may assist in weight control.

• Firmicutes 
• Clostridia, Streptomyces, Lactobacillus, Mycoplasma, Bacillus sp.

• Bacteroidetes
• Bacteroides, and Prevotella sp.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3687783/



Dietary Effects on Gut Microflora
Burkina Faso (primal diet) VS European children (SAD)

Green = Bacteriotedes Red = Firmicutes

DeFilippo C et al. PNAS. 2010;107(33):14691-14696.



http://www.nature.com/nature/journal/v489/n7415/pdf/nature11552.pdf

Features of the gut 
microbiota that promote 
obesity and insulin 
resistance 







Can we treat obesity through the gut?



http://www.nature.com/news/2006/061218/full/news061218-6.html

Researchers have shown that the intestines 
of obese people are swimming with a different 
make-up of microbes compared with those of 

slim people. And this microbial population 
could actually be helping them gain weight…

2006



http://www the-scientist com/?articles view/articleNo/44300/title/Microbesity/





http://nutritionj.biomedcentral.com/articles/10.1186/s12937-016-0166-9



http://www.nature.com/articles/4441022a.epdf

• Two groups dominant in gut
• Bacteroidetes and Firmicutes. 

• Bacteroidetes is decreased in obese 
compared to lean people

• This proportion increases with weight loss on 
two types of low-calorie diet.



Summary of study
• Fecal transplants into germ-free mice from obese or lean donors

• Obese had greater relative abundance of firmicutes

• Lean had greater relative abundance of Bacterodetes

• No difference in rat chow consumption during the 2 week experiment.

• Mice colonized with obese microbiota showed statistically significant weight 
gain in 2 week period.



Microbial-community composition is inherited from mothers. 
However, compared with lean mice and regardless of kinship, 

ob/ob animals have a 50% reduction in the abundance of 
Bacteroidetes and a proportional increase in Firmicutes. 

Obesity Correlates with a Shift in the Abundance of 
Bacteroidetes and Firmicutes. 



http://www.nature.com/articles/nature05414.epdf

Comparisons of the distal gut microbiota of genetically obese mice 
and their lean littermates, as well as those of obese and

lean human volunteers have revealed that obesity is associated 
with changes in the relative abundance of the two dominant 

bacterial divisions, the Bacteroidetes and the Firmicutes.



http://www.theatlantic.com/health/archive/2014/08/your-gut-bacteria-
want-you-to-eat-a-cupcake/378702/





http://onlinelibrary.wiley.com/doi/10.1002/bies.201400071/abstract

We review several potential mechanisms for microbial control over 
eating behavior including microbial influence on reward and satiety 

pathways, production of toxins that alter mood, changes to receptors 
including taste receptors, and hijacking of the vagus nerve, the 

neural axis between the gut and the brain. 



Certain Probiotics associated with weight loss
• Certain Lactobacillus sp. reported to reduce fat mass and improve insulin 

sensitivity and glucose tolerance but not universally reported for all Lactobacillus
sp. 

• A recent study demonstrated that the probiotic VSL#3 caused mice to decrease 
food intake. 

• Bifidobacterium breve inhibited weight gain in mice given a high fat diet in a dose-
dependent manner

• A randomized, placebo-controlled trial found that probiotic treatment in pregnancy, 
using L. rhamnosus GG and Bifidobacterium lactis along with dietary counseling, 
reduced abdominal fat at 6 months post-partum



TESTING FOR LEAKY GUT



Lipopolysaccharide
• Lipopolysaccharides (LPS) are large molecules found in gram-negative 

bacteria. They are endotoxins, and if absorbed, elicit a strong immune 
response. 

• The detection of antibodies against LPS reveals macromolecule-sized 
endotoxin infiltration through the intestinal barrier into the systemic circulation. 

• Intestinal permeability can cause systemic inflammation through translocation 
of LPS



Occludin
• Occludin is part of the main component of proteins holding together the tight 

junctions. 
• The detection of antibodies to occludin indicates that the tight junctions are 

breaking down. 
• This is a measure of a mechanism involved in damaging the intestinal barrier 

membrane. 



Zonulin
• Zonulin, a protein, regulates the permeability of the 
intestine. 

• The detection of antibodies against zonulin indicates that 
the normal regulation of tight junctions is compromised. 

• Clue to presence of an ongoing mechanism involved in 
damaging the intestinal barrier. 





Causes of  Increased Intestinal Permeability

• Inflammatory Bowel disease
• NSAID therapy
• Small Intestinal Bacterial 
Overgrowth (SIBO)

• Celiac disease
• Protozoal infections

• Toxic Exposure
• Food allergy
• Chronic Alcoholism
• Diarrhea
• Strenuous exercise
• Increasing age
• Nutritional Depletions



Altered
Intestinal

Permeability

Poor Dietary Choices

Stress & Emotions

Infection

Lectins

Systemic Disease

Toxic Mold Exposure

Food Allergy

Malnutrition

Dysbiosis

Toxic Overload

Elevated Total
Toxic & Antigenic

Burden

Low Stomach Acid



Indications for testing for permeability 
• Food allergies or gluten sensitivity, 
• Inflammatory bowel disease, 
• Autoimmune diseases or family history of autoimmune disease, 
• Neurological conditions
• Cognitive dysfunction or mood disorders (depression, anxiety, bipolar)
• Metabolic disorders and cardiovascular disease



Biomarkers of intestinal permeability



Cyrex Array 2
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Intestinal Permeability

• Also called “Leaky Gut 
Syndrome”

• Many factors contribute to 
intestinal permeability 
including stress, food 
sensitivities and allergies, 
bile acids, infection, 
dysbiosis, hormones and 
more

• Treating this condition 
would involve identifying 
and addressing  the cause 
of permeability, as well as 
employing therapies that 
heal the gut lining

Healthy Villi –
Good Absorption

Healthy Cell junctions

Damaged Villi –
Poor Absorption

Damaged Cell junctions



Top Causes of increased zonulin and 
increased intestinal permeability

1. Bacterial pathogens (LPS and endotoxins)
2. SIBO = small intestinal bacterial overgrowth
3. Fungal dysbiosis or candida overgrowth
4. Parasitic infections
5. Gluten 
6. Mold exposure



Effect of mycotoxins 
on the gut



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4691133/

It is therefore hypothesized that human exposure to 
certain mycotoxins, particularly deoxynivalenol, as the 

major trichothecene, may play an important role in 
etiology of various chronic intestinal inflammatory 

diseases, such as inflammatory bowel disease, and in 
the prevalence of food allergies, particularly in 

children.



http://advances.nutriti
on.org/content/3/4/52
6.full#ref-3



Exposure to these 3 toxins (aflatoxins, fumonisins, 
and deoxynivalenol) …may induce environmental 
enteropathy, a mild malabsorption syndrome that 

manifests with villus atrophy, crypt hyperplasia, T-cell 
infiltration, and general inflammation of the jejunum



Histological features of the small intestinal mucosa of children with or without environmental enteropathy: villus 
atrophy and crypt hyperplasia are characteristics of EE. Note high numbers of immune cells in lamina propria.(A) 

Abnormal, EE Crypt to villus ratio< 1:1(B) Normal Crypt to villus ratio >1:2(Photographs reproduced with permission 
of P. Lunn).

Sue McKay et al. Int. Health 2010;2:172-180

©2010 by Oxford University Press



http://inthealth.oxfordjournals.org/conte
nt/2/3/172.abstract?



Alternative Therapies Vol 21, Supp 1, Vojdoni: Molecular Mimicry as Mechanism for Food Immune Reactivities and Autoimmunity.



• Zinc 50-100mg
• Vitamin D 5000IU
• Vitamin A 25,000IU
• Probiotics 
• L-Glutamine powder
• Restore

Interventions for mycotoxin associated enteropathy





KEY Take-Aways
• Diversity is KEY 

• Enhance diversity through DIET, not just probiotics
• Elevated fecal Calprotectin is a red flag

• Refer for colonoscopy if IBD suspected.
• You cannot heal leaky gut until you address the root cause…

• First treat SIBO, SIFO, dysbiosis, parasites, toxic exposure, etc
• Resistant obesity may be related to the microbiome

• It’s more than calories in vs. calories out!



Text HEALTHYME to 66866


