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Director of Clinical Operations/physician

Functional Medicine and Irritable Bowel 
Syndrome - Objectives
• Functional Medicine- Intro

• Functional Medicine at Cleveland Clinic

• IBS – how the Functional medicine approach is different- embracing 
true osteopathic philosophy – connecting the body as a whole.

• Testing – specialized testing; including permeability, pathogenic 
cultures, nutrient deficiencies

• Treatment options, standard of care – additions to standard care: 
diet, functional foods, pro/prebiotics 

• Cases 
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Irritable Bowel Syndrome

• 40% of people have mild IBS, 35% moderate IBS, and 
25% severe IBS.

• worldwide prevalence rates 10–15%.

• 2.4 and 3.5 million annual physician visits for IBS in the 
United States alone.

• accounts for up to 12% of total visits

• estimates $21 billion or more annually

May 2016 International Foundation for Functional Gastrointestinal disorders
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Management of IBS
Functional Medicine

Functional Medicine IBS Management (DIGIN)

Physiological Issue Treatment Modality

Constipation Digestion/Absorption

Intestinal Permeability

Gut Microbiota

Immune Modulation/Inflammation

Nervous System

Diarrhea

Pain

Weinberg DS et al.  American Gastroenterological Association Institute Guideline on the Pharmacological 
Management of Irritable Bowel Syndrrome. Gastroenterology. 2 014; 147: 1146-1148.
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Impairments in digestion and 
absorption

• Inadequate mastication

• Hypochlorhydria

• Pancreatic insufficiency

• Bile insufficiency

• Brush border injury

• Intestinal barrier dysruption

D I G I N

Intestinal permeability

• Inadequate mastication

• Hypochlorhydria

• Pancreatic insufficiency

• Bile insufficiency

• Brush border injury

D I G I N
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Tunis, Matthew C., and Jean S. Marshall. "Toll-like receptor 2 as a regulator of oral tolerance in the 
gastrointestinal tract." Mediators of Inflammation, 2014. Academic OneFile, Accessed 14 Jan. 2017.
Abstract : 

Food allergy, other adverse immune responses to foods, inflammatory bowel disease, and eosinophilic
esophagitis have become increasingly common in the last 30 years. It has been proposed in the "hygiene 
hypothesis" that dysregulated immune responses to environmental microbial stimuli may modify the balance 
between tolerance and sensitization in some patients. Of the pattern recognition receptors that respond to 
microbial signals, toll-like receptors (TLRs) represent the most investigated group. The relationship between 
allergy and TLR activation is currently at the frontier of immunology research. Although TLR2 is abundant in 
the mucosal environment, little is known about the complex relationship between bystander TLR2 activation 
by the commensal microflora and the processing of oral antigens. This review focuses on recent advances in 
our understanding of the relationship between TLR2 and oral tolerance, with an emphasis on regulatory T 
cells, eosinophils, B cells, IgA, intestinal regulation, and commensal microbes.

D I G I N
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Triggers for increased Intestinal Permeability

Altered 
Intestinal 

Permeability

Food Allergy and Sensitivity
Poor Absorption/Malnutrition

Immune Activation
Toxic Overload

Elevated Total Toxic & 
Antigenic Burden

Systemic Disease

“We discuss selected diseases associated with increased 
intestinal permeability such as critically illness, inflammatory 
bowel diseases, celiac disease, food allergy, irritable bowel 
syndrome, and – more recently recognized – obesity and 
metabolic diseases. All these diseases are characterized by 
inflammation that might be triggered by the translocation of 
luminal components into the host.”

Intestinal permeability – a new target for disease 

prevention and therapy
BMC Gastroenterol. 2014; 14: 189. Stephan C Bischoff, Giovanni Barbara, et al.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4253991/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff SC[Author]&cauthor=true&cauthor_uid=25407511
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barbara G[Author]&cauthor=true&cauthor_uid=25407511
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Causes of IP- Diet

Stress as a 
cause of IP
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The Human Microbiome Project | NIH Intramural Research Program NIH Intramural Research 
Program - National Institutes of Health

DIGIN

J Pediatr Gastroenterol Nutr. 2016 Nov 30. 

Lactobacillus Reuteri DSM 17938 in the Treatment of Functional Abdominal Pain in Children -
RCT Study.
Jadrešin O1, et al.  1*Referral Center for Pediatric Gastroenterology and Nutrition, Children's Hospital

OBJECTIVES: 
Beneficial therapeutic effect of probiotics has been reported in children with the irritable bowel syndrome (IBS) but not 
consistently in other functional abdominal pain-related disorders. The aim of this study was to investigate the effect of 
Lactobacillus (L.) reuteri DSM 17938 in the treatment of functional abdominal pain (FAP) and IBS in children.
METHODS: 
Children (age 4-18 years) referred to pediatric gastroenterologist at Children's Hospital Zagreb from May 2012 to December 
2014, diagnosed as FAP or IBS, were randomized to receive L. reuteri DSM 17938 10 CFU daily or placebo. The study was a 
prospective, randomized, double-blind, placebo-controlled parallel study. Symptoms were evaluated using Wong-Baker FACES 
pain rating scale for pain and Bristol scale for stool shape and consistence.
RESULTS: 
Data were analyzed for 55 children (26 in the intervention group and 29 in the placebo group). Children in the intervention 
group had significantly more days without pain (median 89.5 vs. 51 days, p = 0.029). Abdominal pain was less severe in children 
taking probiotics during the 2 month (p < 0.05) and 4 month (p < 0.01). The two groups did not differ in the duration of 
abdominal pain, stool type or absence from school. Both groups experienced significant reduction in the severity of abdominal
pain from 1 to 4 month, with the reduction more prominent in the intervention group (p < 0.001 vs. p = 0.004).
CONCLUSION: 
Administration of L. reuteri DSM 17938 was associated with a possible reduction of the intensity of pain and significantly more 
days without pain in children with FAP and IBS

https://irp.nih.gov/catalyst/v21i6/the-human-microbiome-project
https://www.ncbi.nlm.nih.gov/pubmed/27906800
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jadre%C5%A1in O[Author]&cauthor=true&cauthor_uid=27906800
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Recognition of Pathogenic and Commensal Bacteria
Recognition of luminal bacteria as either commensal or pathogenic is of great importance to the mucosal immune 
system in eliciting positive immune activatory- or negative, tolerising-responses. Innate pathogen recognition receptors 
(PRRs) such as Toll-like receptors (TLRs) respond to pathogen associated molecular patterns (PAMPs) and are expressed 
by enterocytes and mucosal APCs (DCs and macrophages). The binding of PAMPs to these innate receptors triggers 
intracellular signaling cascades, resulting in the release of specific cytokines, exerting anti-viral, pro- or anti-
inflammatory effects on neighboring cells. The expression of TLRs is down-regulated on the apical membrane of the 
epithelial barrier in comparison to the basolateral side; TLR2 and TLR4 are expressed at low levels on the apical surface 
and drive tolerance to LPS and peptidoglycan, expressed in the cell walls of commensal bacteria [101]. Equally, 
basolateral activation of TLR5 by flagellin, a common component of pathogenic bacteria, leads to a heightened pro-
inflammatory response, resulting from the translocation of pathogenic flagellin across the epithelium. No such 
translocation, hence pro-inflammatory response, was observed for commensal E. coli flagellin [102]. Indeed, healthy, 
homeostatic colonic epithelial cells were observed to be unresponsive to bacterial flagellin whereas flagellin that had 
gained entry to the basolateral surface elicited a TLR5-dependant inflammatory response [103]. This provides a 
defensive strategy against virulent pathogens, which gain entry by circumnavigating the antigen processing and 
presentation pathways. Indeed, exposure to virulent pathogenic bacteria induces epithelial cell secretion of IL-8, a 
chemokine initiating the recruitment and infiltration of neutrophils and commencement of inflammation [104]. The 
ingestion of the probiotic culture VSL#3 however, has been linked to a dampening down of this response, reducing IL-8 
secretion even in the presence of pathogenic Salmonella dublin [105

Probiotics, Prebiotics and Immunomodulation of Gut Mucosal Defences: Homeostasis and 
Immunopathology
Holly Hardy, Jennifer Harris, Eleanor Lyon, Jane Beal, and Andrew D. Foey

Bacterial flagellin activates basolaterally expressed TLR5 to 
induce epithelial proinflammatory gene expression. J. 
Immunol. 2001;164:1882–1885.

Modulation of immune development and function by intestinal microbiota
Agnieszka M. Kabat Volume 35, Issue 11, p507–517, November 2014 Trends in Immunology

DIGIN
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3725482/#B101-nutrients-05-01869
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3725482/#B102-nutrients-05-01869
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3725482/#B103-nutrients-05-01869
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3725482/#B104-nutrients-05-01869
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3725482/#B105-nutrients-05-01869
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3725482/
https://dx.doi.org/10.3390/nu5061869
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hardy H[Author]&cauthor=true&cauthor_uid=23760057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harris J[Author]&cauthor=true&cauthor_uid=23760057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lyon E[Author]&cauthor=true&cauthor_uid=23760057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beal J[Author]&cauthor=true&cauthor_uid=23760057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Foey AD[Author]&cauthor=true&cauthor_uid=23760057
http://www.cell.com/trends/immunology/issue?pii=S1471-4906(14)X0010-4
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Frontiers in Cellular Neuroscience  Jan.2016

DIGIN

Diagnostic criteria

Irritable Bowel Syndrome

• ROME III Diagnostic criterion*

• Recurrent abdominal pain or discomfort** at least 3 days/month in the last

• 3 months associated with two or more of the following:
• Improvement with defecation
• Onset associated with a change in frequency of stool
• Onset associated with a change in form (appearance) of stool

* Criterion fulfilled for the last 3 months with symptom onset

at least 6 months prior to diagnosis

** “Discomfort” means an uncomfortable sensation not described as pain.
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Diagnostic Criteria

ROME II Criteria

• Irritable Bowel Syndrome

• At least 12 weeks, which need not be consecutive, in the preceding 12 months of abdominal discomfort or 
pain that has two out of three features:

• Relieved with defecation; and/or

• Onset associated with a change in frequency of stool; and/or

• Onset associated with a change in form (appearance) of stool.

• Symptoms that Cumulatively Support the Diagnosis of Irritable Bowel Syndrome

• Abnormal stool frequency (for research purposes “abnormal” may be defined as greater than 3 bowel 
movements per day and less than 3 bowel movements per week);

• Abnormal stool form (lumpy/hard or loose/watery stool);

• Abnormal stool passage (straining, urgency, or feeling of incomplete evacuation);

• Passage of mucus;

• Bloating or feeling of abdominal distension

Diagnosis- additional (Functional Med)

• GI effects- Pancreatic elastase, SCFA, F/B ratio, pathogens, mycology

• Zonulin

• Calprotectin

• Lactulose/mannitol
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Permeability test Sample Measures Clinical/Preclinical Representative citation

CHALLENGE TESTS

Lactulose/Mannitol Urine Small intestine permeability Clinical and preclinical Vanuytsel et al., 2014

Lactulose/L-rhamnose Urine Small intestine permeability Clinical and preclinical Keszthelyi et al., 2014

Sucrose Urine Gastric permeability Clinical and preclinical Mujagic et al., 2014

Sucralose Urine Colonic permeability Clinical and preclinical Anderson et al., 2004

Polyethylene glycols Urine Entire intestine permeability Clinical and preclinical Rao et al., 2011
51Cr-EDTA Urine Entire intestine permeability Clinical and preclinical Grootjans et al., 2010
CIRCULATING MARKERS

Zonulin Plasma Small intestine epithelial cell 
damage

Clinical and preclinical Fasano, 2011

Intestinal fatty acid binding 
protein (I-FABP)

Plasma Small intestine permeability Clinical and preclinical Derikx et al., 2009

Citrulline Plasma Small intestine epithelial cell 
damage

Clinical and preclinical Crenn et al., 2000

αGlutathione S-transferase 
(αGST)

Plasma Epithelial cell damage Clinical and preclinical McMonagle et al., 2006

Claudin-3 Urine Epithelial cell damage Clinical and preclinical Patel et al., 2012

Lipopolysacharide Binding 
protein (LBP)

Plasma Indirect evidence of permeability 
deficit

Clinical and preclinical Pasternak et al., 2010

Endotoxin core antibodies 
(EndoCAb)

Plasma Entire intestine permeability Clinical and preclinical Ammori et al., 2003

D-Lactate Plasma Entire intestine permeability Clinical and preclinical Poeze et al., 1998

Fluorescein isothiocyanate—
dextran (FITC-Dextran 4)

Plasma Entire intestine permeability Preclinical Moussaoui et al., 2014

FECAL MARKERS

Calprotectin Feces Nonspecific marker of gut 
inflammation

Clinical and preclinical de Magistris et al., 2010

Zonulin Feces Marker of intestinal permeability Clinical Lamprecht et al., 2012

EX VIVO

Ussing chamber Ex vivo biopsies Tranepithelial electrical resistance 
and macromolecule flux

Clinical and preclinical Piche et al., 2009

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B282
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B137
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B191
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B226
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B104
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B88
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B64
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B50
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B175
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B209
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B208
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B218
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B189
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B60
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B142
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4604320/#B215


3/7/2017

14

Treatment - standard

• loperamide and diphenoxylate HCl-atropine

• 5HT 3 antagonists

• Tricyclic antidepressants and selective serotonin reuptake inhibitors

• Cholestyramine
“The physician should also emphasize the chronic nature of this syndrome 
because nearly 75% of patients continue to have a diagnosis of IBS 5 years 
later”.
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Treatment – Functional Medicine

• Glutamine – promotes intestinal cell proliferation, NFkB

• Probiotics
• modulate the activity of many cells NKs, DCs, macrophages, epithelial cells 

and granulocytes, and Th1, Th2, Th17, Treg, Tc and B cells

• Biotransformation, vitamin synthesis, peristalsis

• Prebiotics

Treatment- Functional Medicine (con’t)

• Xifaxamin ( SBBO)

• Antibiotics – culture and sensitivity

• Anti fungal – culture and sensitivity

• Antiparasitic

• Zinc

• Carnosine

• Melatonin

• Diet/lifestyle – biofeedback/OMT/FSM
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36 y/o female

Symptoms
• IBS-D 

• Anxiety 

• Headaches

• Food intolerances

• Insomnia

• Osteopenia

Age of presentation
• 15 yrs old

• 18 yrs old

• 16 yrs old

• 25 yrs old

• 18 yrs old

• 36 yrs old
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Testing/Treatment prior to Fx Med Visit 

• Colonoscopy – nml

• IgE food testing – nml

• Tried Lopiramide, Linzess, Prozac, Pristiq, amitriptyline

• Ibuprofen PRN headaches

• Taking calcium and exercising

• Tried FODMAP diet on her own

Testing- Dec 2015 Center for Functional Med.

• Comprehensive Stool testing (included culture/sens 4+week)

• IgG food panel

• Nutritional testing 

• Breath test to r/o SBBO

*Started on Elimination Diet with dietician guidance

*started on melatonin SR 3mg 1-3 bf bed
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Return visit Feb 2016

• Insomnia – little better sleeping 4 hours wakes but can return to sleep

• Headaches – MUCH better

• IBS- little improvement but still >10 loose stools per day 

• Not doing the deep breathing exercises

• Exercise is now yoga

Test Results- Feb 2016

• Stool –
• citrobacter fruendii 4+ sensitive to Cipro, Bactrim and Augmetin

• Low F/B ratio

• Low Bifidobacter sp.

• Candida galbrata +2- sensitive to fluconazole

• IgG food panel all abnormal ( RR <2 is nml), wheat 53, casein 23

• Low vit D, Magnesium, Zinc, B6, B3, glutamine

• Normal hydrogen breath test- done at Hillcrest
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Treatment –Feb 2016

• Cipro 500mg BID X12 days

• Bifidobacter sp. probioitic blend

• Diflucan 100mg X 28 days

• Elimination diet to continue 

• Melatonin to continue 6 mg q hs

• Blend with Zinc Carnosine, L glutamine powder, aloe

• Replace nutrients as needed

Follow up – May 2016

• Better!! BM daily 3 times – no abd pain, some bloating 

• Sxs worse around day 4, then better

• 1 headache 

• Sleeping well

• Noticed less anxious – still on SSRI

• BTW… she reported her muscle stiffness is better too
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