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Complex	Chronic	Diseases
(Central	Sensitivity	Syndromes)

Disease	Focus
1.Myalgic	
encephalomyelitis/chronic	fatigue	
syndrome	(ME/CFS)

2.	Fibromyalgia

3.	Chronic	Lyme

4.	MS

Symptoms
1. Fatigue
2. Post	exertion	malaise
3. Cognitive	Dysfunction		

(concentration,	brain	fog,	
memory)

4. Pain
5. IBS- bloating,	gas,	

constipation/diarrhea,	GERD
6. Sleep



Complex Diseases 

Treatment 
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Chronic Pain 
associated with 
LPS (IFN and 
TNF)

Positive 
correlation SIBO 
and FM pain 
(antibiotics)

Reichenberger
showed that 
CRPS (complex 
regional pain 
syndrome) have 
distinct 
alteration in 
microbiome 
(reduced 
diversity levels 
of 
Proteobacteria





Microbiome and Virome



An Overview of Response Leading
To Chronic Inflammatory Diseases

Environmental  
Factors

Human  
Genome

Clinic Outcome

Increased Gut Permeability

Microbiome

Immune Response



“Chronic non-communicable diseases (NCDs) are the leading causes of work 
absence, disability, and mortality worldwide. Most of these diseases are 
associated with low-grade inflammation.”

Stress induces endotoxemia and increasing barrier 
permeability
Karin de Punder* and Leo Pruimboom 
Frontiers in Immunology published: 15 May 2015

“In combination with modern life-style factors, the increase in bacteria/bacterial 
toxin translocation arising from a more permeable intestinal wall causes a low-
grade inflammatory state. We support this hypothesis with numerous studies 
finding associations with NCDs and markers of endotoxemia, suggesting that this 
process plays a pivotal and perhaps even a causal role in the development of low-
grade inflammation and its related diseases.”

GUT PERMEABILITY – CHRONIC INFLAMMATION

GROUND ZERO OF MOST HEALTH DISORDERS
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Etiology	of	Systemic	Conditions
GUT-BRAIN-Mitochondria
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Translocation of particles
PAMPS, toxins, other compounds

zonulin
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Adapted from P. Brandtzaeg, Beneficial Microbes 2010

Loss of Mucosal Immune Homeostasis
Chronic Inflammation-Allergy

Mucosal Tolerance  
Homeostasis  
Anergy

Proinflammatory  
Allergic cytokines

Break of Tolerance  
Apoptosis resistant T cells  
Tissue damage
Chronic inflammation  
Allergy

Inflammation - Allergy

Vicious  
circleRegulatory DC’s  

Macrophages  
Tregs
IL-10/TGF-β

Innate or immuno-
regulatory defect

Defensins
SIgA

�
Normal/physiologically
controlled permeability

�
Minor barrier defect

dietary/microbial Ag influx

�
Increased

permeability

�
Massive dietary and

microbial antigen influx

Mucus  
Synthesis & Quality



Several Cells Play a Role in Maintaining  
The Immune Homeostasis

Epithelial cells

Intestonal

DCs  

Bcells

Tcells



The Gut connection

Microbiome 
disruption

Dysbiosis 
/SIBO

Increased 
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The Problem?
Gut Is Not Vegas 

What happens in the gut, 
absolutely does NOT stay in 
the gut!



We Are Not Born With The Destiny to  
Develop Chronic Inflammatory Diseases



Environmental Influence
Impacts the Genome

Largest exposure is GUT
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Human genome-microbiome interaction: metagenomics 
frontiers for the aetiopathology of autoimmune diseases

Abstract:
A short while ago, the human genome and microbiome were analyzed simultaneously for 
the first time as a multi-omic approach. The analyses of heterogeneous population 
cohorts showed that microbiome components were associated with human genome 
variations. In-depth analysis of these results reveals that the majority of those 
relationships are between immune pathways and autoimmune disease-associated 
microbiome components. Thus, it can be hypothesized that autoimmunity may be 
associated with homeostatic disequilibrium of the human-microbiome interactome. 
Further analysis of human genome–human microbiome relationships in disease contexts 
with tailored systems biology approaches may yield insights into disease pathogenesis and 
prognosis.

Microbiome Genome 2017 April 26:3(4)



The Gut Microflora in Health and GI Disease
“we are not alone”

• Bacteria exceed the number of host somatic cells
–Gut bacterial population ~100 trillion
– 500-1000 different species of bacteria
– 60% of fecal biomass is from bacteria

• Microflora exerts important effects on:

– Structure, physiology, biochemistry, immunology, maturation of 
vasculature, and gene expression

–Human genome is in a sense static, microbiome is not (23,000 genes 
vs. 3.3 million genes)

– Role in IBD, SIBO, IBS, diverticular disease?
– Symbiotic relationship and keep less desirable bacteria at bay
– CANT LIVE WITHOUT THEM



Typical Case
CCDP program BC Women’s Hospital

A 40 yr old female diagnosed with ME/CFS, on polypharmacy 
circa 8 years,  reports 5 key symptoms:
1. Fatigue with post exertion malaise
2. Cognitive dysfunction: brain fog, memory
3. Sleep dysfunction
4. GI issue: bloating/gas, constipation/diarrhea

She reports abdominal bloating and discomfort after eating 
various foods, abdominal cramping, feels better when she avoids 
foods.
Elevation in stress levels intensifies her symptoms. 



Typical Case
CCDP program BC Women’s Hospital

A 60 year old woman comes in with a diagnosis of ME/CFS, FM, MCS. She has 
suffered with symptoms since her twenties. Claims symptoms started after a bout 
with mononucleosis. Further investigation demonstrate gut dysfunction after trip 
to third world country . 
Top 5 symptoms:
1. Fatigue with post exertion malaise
2. Pain
3. GI issues: bloating/gas, abdominal pain, constipation/diarrhea
4. Cognitive dysfunction
5. Sleep issues
Currently on polypharmacy. Although they help somewhat with sleep, it remains 
unrefreshing.  Pain is debilitating but medication just don’t seem to work. Stress 
makes everything worst. Meditation helps. 
Antibiotics during concomitant conditions have helped some symptoms.



Microbiome 

Distribution and composition



Microbiome at the beginning

o We inherit our gut flora from the mother at birth
o Birth canal exit allows baby to swallow first mouthfuls of 

bacteria which begin to inhabit baby sterile gut
o Breast feeding continues the process
o It takes approximately 2 years for baby’s immune system to 

fully develop

It is interesting that both microbiome and mitochondria are 
maternally inherited.



Beneficial bacteria, what they do
ü Digestion-caloric extraction
ü Detoxification
ü Epigenomic expression e.g., butyrate  and histone deacetylase inhibition (HDAC1, 

HDAC3)-associated with anti-inflammatory immune phenotype including decreasing pro-
inflammatory cytokines (IL-6,8, TNF-alpha and NF-kappaB).

ü Immunomodulatory cell signaling
ü Cytokine modulation – insulin/leptin, interleukin 10
ü Vitamin modification
ü Neurotransmitters
ü SCFAs and gut hormones/permeability
ü Talk to the vagus nerve



Butyrate and Proprionate



Short Chain Fatty Acids
MCT - Hydrogen-coupled 
monocarboxylate transporter

FFAR-free fatty acid receptor, HDAC-nuclear class histone deacytylase, OLFR-olfactory receptor, MCP-1-macrophage chemoattractant protein



Factors influencing composition and 
distribution of Microbiome

Diet

MMC

pH



Food and the microbiome
(Burkina Faso)

Ø 75% of food in Western diet is of limited or no benefit to the microbiome 
of the lower gut. 

Ø Refined CHO’s absorbed proximally 

Ø What reaches the large intestine has limitations; small amounts of the 
minerals, vitamins and other nutrients necessary for the maintenance of 
the microbiota.

Nutrients 2013. 5, 162-207; doi: 10.3390/nu5010162





Burkina Faso and European children



Extrinsic and Intrinsic factors Affecting the 
distribution and composition of the microbiome



Migrating Motor Complex

Ø Begins 90 minutes after eating

Ø Cleansing Wave: Waves from stomach through small intestine

Ø During night: 3-4 waves so have clean SI when waking

Ø Turned OFF during eating: DO NOT GRAZE

Ø Eat three meals at least 4-5 hours apart

Ø Do a fast from dinner to breakfast

Mona Morstein, ND, DHANP ©2014



MMC



MMC
Causes leading to dysfunction

• Slowing of Migrating Motor Complex
– DDX

• Morphine/opiates
• Mixed meal
• Stress
• Eating
• Diabetic neuropathy
• Ehlers-Danlos Syndrome
• Adhesions
• Small gut diverticula
• Blind loops (gastric bypass patients)
• Narcotic use
• Tumors of bowel
• Extra loops of small bowel
• Small gut obstruction



Distribution of Bacteria
Levels of pH



Noteworthy contributions to alterations of the 
human microbiome

• Dietary changes e.g. refined, processed simple 
starches and sugars “carbohydrate-dense” foods

• Marked decreases in fermentable fiber
• Antibiotic use in prescriptions and in 

industrialized foods
• Glyphosate as an anti-microbial
• Hygiene hypothesis
• Prior GI infections; H. pylori; systemic infections 

Medications e.g. PPIs, steroids, chemotherapy



Small Intestinal Bacterial 
overgrowth 

SIBO



SIBO
Small Intestinal Bacterial Overgrowth

• Definition:

– Disruption of the normal small bowel bacterial population (usually 
number ); may result in gas, bloating, flatulence, altered bowel 
function, malabsorption, pain, diarrhea/constipation

– Accepted definition is when jejunal aspirate is  >105 CFU/ml 

• Wide array of effects
– Direct injury, changes in function/sensation, gut immunology, 

permeability, and loss of brush border enzymes 
• This imbalance can not only cause difficult to deal with GI issues but 

also lead to systemic complications.
– Leaky gut, central sensitivity pain,  skin , cognitive dysfunction (brain fog, memory), 

arthritis ,  fatigue, anxiety, depression, GERD



SIBO:  Review Clinical Presentation

Symptoms (gas related)
• Abdominal Pain
• Bloating/Flatulence
• Diarrhea

Other Symptoms
• Malabsorption syndrome
• Increased GUT permeability
• IBS



SIBO defined



Background
What keeps things in check

HCL Bile, 
Enzymes MMC

Ileocecal
Valve

Gastric Acid

Migrating Motor 
Complex (MMC)

IC Valve

Pancreatic & 
Biliary Secretions

Mucosal Immune 
System

Immune 
System

Failure of these systems can contribute to the formation of SIBO; this 
is what is actually wrong with the body that creates the problem



Pathophysiology 
How Food Poisoning leads to SIBO

Food 
Poisoning

Bacterial 
Toxin

Auto
immunity 

SI Nerve
Damage

Decreased
MMC SIBO

C. Jejuni
E. Coli
Shigela
Salmonella
C. diff

Cytolethal
Distending
Toxin

Cdt B

Anti-
Vincullin
Antibodies

Impacts
ICC 
(interstitial
Cells of 
Cajal)

MMC
Dysfunction

Bacterial
Overgrowth



Interstitial Cells 
of Cajal (cahal)

• Intestinal cell—pacemaker which 
creates stimulus slow wave causing 
contraction of smooth muscle in gut. 

• Form networks in submucosa, intra-
mucosa and inter-muscular layers of 
gut

• Drives spontaneous rhythmic motility
• ICC Pacemaker

– 3 per minute in stomach
– 12 per minute in duodenum
– 10 per minute in ileum
– 3 per minute in colon

• CDTb induced loss of ICCàinterrupt 
normal neural control of GI 
contractions



Testing for SIBO

Lactulose-
10g
Glucose-
75g (or 1 
g/kg )

Breath Testing assesses bacterial fermentation over 90-100 minutes after ingestion of a substrate usually 
Lactulose or Glucose or both.

Measures methane and hydrogen gases (these are not produced by humans)



SIBO Testing
Currently 2 main useful tests: .

1. Breath: Lactulose or Glucose or both
2. Blood: Cdt B and Vinculin Antibodies

Breath:
Interpretation:
Note: Lactulose and Glucose have different parameters for testing positive

a. Hydrogen: Positive with a rise of 20 ppm over the lowest preceding 
level (90-100 minutes) for lactulose.

b. Hydrogen: Positive with a rise of 12 ppm over the lowest preceding 
level (90-100 minutes) for glucose

c. Methane: Positive with a rise of 12 ppm over the lowest preceding 
level (90-100 minutes) for both glucose or lactulose.



IBS check is a blood test developed by Mark Pimentel, MD at 
Cedars-Sinai Medical Centre for IBS
Dr. Pimentel and his team conducted a 2500 patient clinical 
trial which showed anti-vinculin and anti-CdtB (Cytolethal
distending toxin)as effective markers for the diagnosis of 
diarrhea-predominant or mixed symptoms IBS (3 ml blood 
drawn)

SIBO Testing



SIBO Associations

1. Sibo and Anemia:
Many patients with IBS and SIBO will often 
have low to abnormally low Ferritin levels 
Well established that bacterial overgrowth 
can deplete Fe and B12 stores.

Flo TH, Smith KD, Sato S, Rodriguez DJ, Holmes MA, et al. (2004) Lipocalin 2 mediates an innate 
immune response to bacterial infection by sequestrating iron. Nature 432: 917–921.



Treatment
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Treatment with Antibiotics

Consists of two parts:
1. Antibiotic for 14 days

1. Rifaxamin 550 mg tid
2. * Add Neomycin 500 mg bid (for 

methane/constipation)
2. Followed by Prokinetic

1. Erythromycin 50 mg at night for 3 months



Herbal Antibiotic Protocol

Hydrogen Only

• Berberine
(500mg): 3 
capsules t.i.d.

• Oregano(180 
mg): 2 softgels 
b.i.d

Methane 
(constipation)

• Berberine
(500mg): 3 
capsules t.i.d.

• Garlic (allicin) 
(500 mg): 3 
softgels b.i.d.

Hydrogen and 
Methane

• Berberine
(500mg): 3 
capsules t.i.d.

• Garlic 
(allicin)(500mg): 
3 softgels b.i.d.

• Oregano 
(180mg): 2 
softgels b.i.d.



Prokinetics

Prokinetics induce activity of the MMC and help prolong 
remission.
Used to help prevent relapse of SIBO
Should be started immediately after finishing treatment 
Pharmaceutical:
1. Erythromycin (50 mg): 1 tablet nightly for 90 days.
2. LDN (low dose naltrexone); 2.5 mg
Botanical Approach 
1. Ginger: 1000 mg per day
2. 5HTP: 50 mg at night
3. ECPO: 3 softgels at night



Enteric Coated Peppermint oil

Ø Remains one of the most under rated and under utilized natural “gut” 

products

Ø Measureable outcomes for gas/bloating on first dose.

Ø Key is delivery of product to S.I. through enteric coating

Ø pH of stomach important determining factor on efficacy

Ø Test with 1 softgel

Ø Proper dosing: 3-4 capsules at one time



Gut Permeability
PEA (palmitoylethanolamide)

Palmitoylethanolamide (PEA), an endogenous fatty acid amide, has 
been demonstrated to bind to a receptor in the cell nucleus – the 
peroxisome proliferator–activated receptor – and performs a great 
variety of biological functions related to chronic and neuropathic pain 
and inflammation, as has been demonstrated in clinical trials. 
These include peripheral neuropathies such as diabetic neuropathy, 
chemotherapy-induced peripheral neuropathy, carpal tunnel syndrome, 
sciatic pain, osteoarthritis, low-back pain, failed back surgery syndrome, 
dental pains, neuropathic pain in stroke and multiple sclerosis, chronic pelvic 
pain, postherpetic neuralgia, and vaginal pains. 
PEA is an endogenous modulator 

Latest research shows PEA has an impact in 
reducing gut permeability



A RANDOMISED DOUBLE BLIND CONTROLLED TRIAL EXAMINING THE 
EFFECT OF PEA AND CBD ON THE PERMEABILITY OF THE HUMAN GUT IN 
VIVO
DG Couch, C Ortori, D Barrett, JN Lund and SE O’Sullivan 
School of Medicine,  Faculty of Science, University of Nottingham

Figure 1 – The concentration ratios of urinary lactulose and mannitol over time in healthy participants treated with aspirin and either 
placebo, CBD or PEA, measured by LC MS. Results are expressed as mean ratios +/- SEM. Time points between groups were compared 
using two-way ANOVA using Dunnett’s multiple comparisons test comparing to placebo at the same time point (*p
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Supportive Nutrients
1. NAC : Acts as a biofilm disruptor. NAC has been shown to breakdown 

biofilms. Although the use of Berberine can disrupt biofilms this 
could be an add on.
Dosage: 1200 mg per day

2.    Melatonin: 2-5 mg at bedtime can improve motility and help with      
sleep.
3.    Probiotic: 5 billion cfu BB536: 1 capsule at night (Antibody effect)
4.    Vitamin B12 (1000 mcg): Take one sublingual tablet daily. SIBO 
patients have low Vitamin B12 due to issues with intrinsic factor.
5.    Iron Factors: 1 tablet daily.
6.    PharmaGABA (100 mg): Helps up regulate parasympathetic response. 
Start at 100 mg 2x per day, move to 200 mg 2x per day. 



Elemental Diet
(Overview)

A. Background

1. Medical Food Beverage
2. Predigested, proximally absorbed 
3. Thus used to support GI disorders (helps 

with malabsorption and gut rest) 
4. Literature shows use to treat IBD (Crohn’s, 

UC), Celiac, SIBO, Pancreatitis, Eosnophilic
Esophagitis, GI damage (Radiation enteritis) 

5. We use it in hospital for nutritional support:
I. Enteral Nutrition: feeding tube or oral
II. Paraenteral Nutrition: IV feeding

B. Composition:

1. Macronutrients:
1. Proteins – single form amino acids
2. CHO’s- simple sugars
3. Fats- MCT’s, safflower, olive
4. Micronutrients: Vitamins, Minerals and 

electrolytes
C. Absent:

1.   Whole Protein
2.   Fiber, Gums
3.   Food items supplying micronutrients    

D. Elemental Diet for SIBO (key points)

1. Used as an alternative to Abx/Habx
2. Pimental (2004), demonstrated as effective as   

Abx
3. Starves bacteria bit feeds patient
4. Consumed in place of all other foods for 2-3 

weeks
5. Significantly reduces gas after 2-3 weeks (over 

130 ppm) and impacts both hydrogen and 
methane (Abx reduces up to 30 ppm).

6. No Abx/Habx concurrently, stop all non essential 
medicines

7. Caution with diabetics



Background:
• Most studied strategy in dietary 

management
• Has been shown to be effective in 

reducing relapses in Crohn Disease 
patients

Elemental Diet



Elemental Diet Protocols

Full Elemental Diet
Full Elemental Diet: Patient consumes 100% of caloric 
requirements using ED. Sole source of nutrition for the 
designated time period 14-21 days (as evidenced by clinical 
trials). 
Test on Day 15, if (+) result, diet can be extended for 
another week. If (-) begin follow up protocol

Application: Crohn’s Disease, SIBO, normalizes LBT 
(lactose breath test) in IBS patients. 

Dosage: The dosage is approximately 1800-2000 calories. 
Calculate using BMR and Harris-Benedict equation (see 
below.
Take approximately 200-300 calorie servings every 2 to 3 
hours over a 30 minute period till the caloric requirements 
are met (helps with blood sugar regulation).

Duration: Two weeks has been clinically validated, 
however, if more time is needed the physician can make 
that determination based on LBT outcomes.

Half Elemental Diet
Half Elemental Diet:  Patient consumes 50% of daily 
caloric needs from ED and the other 50% from whole 
foods. Maintain remission from Crohn’s Disease. 
Used when compliance becomes difficult for patients on 
Full ED’s for SIBO and IBS. Half ED’s can also be used as 
starting and exiting conduits to Full ED’s easing the 
patient experience and possibly improving compliance. 

Application: Maintaining remission of Crohn’s after 
completion of Full ED, used as conduits to Full ED’s and in 
place of ED’s for difficult compliant patients. Again this 
will be at the discretion of physician.  

Dosage: The dosage is approximately 900-100.
Calculate using BMR and Harris-Benedict equation (see below) 
to calculate total caloric requirement (divide this by half to give 
you the calories needed from the Half ED).

Duration: There are no published reports regarding the 
duration of a Half ED, however, 4-6 weeks can be a good 
starting point. The duration would be calculated at the 
discretion of the physician taking into account various patient 
symptomology and other markers deemed important. 

Elemental Diet Protocols

No food or beverage during ED, however in specific cases there can be 
continued observable therapeutics effect with the addition:
Chicken or steak (no fat), herbal or Black tea, coffee



Elemental Diet 
(Follow up after completion)

Good Follow up after ED:

To prevent bloating and help with motility
1. Prokinetics with meals

I. Ginger; 500 mg with each meal
II. Eberogast: 1 ml (20 drops) three times per day with meals
III.Prescription medication at night

2. Transition Diet
1. Day 1-2: No fiber, meats, eggs, lactose free dairy
2. Day 2-3 : Add cooked pureed low FODMAP/fiber veggies (carrots, zucchini)
3. Day 4 : Back to Whole Foods diet



First Calculate BMR:
o Women: BMR = 655 + (4.35 x weight in pounds) + ( 4.7 x height in inches )- ( 4.7 x age in years ) 
o Men: BMR = 66 + (6.23 x weight in pounds) + ( 12.7 x height in inches ) - ( 6.8 x age in years )

Final Calculation with Harris Benedict Equation: This formula uses the calculated BMR and then applies 
an activity factor to determine your actual total daily energy expenditure in calories. Obviously, the more 
active you are the more calories you will use. Harris Benedict Factors are the following:

o Little to no exercise: BMR x 1.2 = Total Daily Calories
o Light exercise/sports 1-3 days/week: BMR x 1.375 = Total Daily Calories
o Moderate (moderate exercise/sports 3-5 days/week): BMR x 1.55 = Total 

Daily Calories
o Very Active (hard exercise/sports 6-7 days/week): BMR x 1.725=Total Daily 

Calories
o Extra Active (very hard exercise/sports): BMR x 1.9 = Total Daily Calories

Elemental Diet 
Harris Benedict Equation



The ED has numerous mechanisms of action imparting the benefits attained. The 
following factors have been proposed as possible mechanisms of action.

1. proximal absorption (early assimilation of pre-digested nutrients)
2. nutritional effects (correction of malnutrition)
3. low residue (resulting from proximal absorption of near monomers and the 

absence of fiber)
4. bowel rest (another potential mechanism for the ED’s ability to induce 

remission in IBD)
5. decreased antigenicity (due to the absence of antigenic whole proteins, small 

peptides, and particles)
6. decreased malabsorption (possibly resulting from the ED’s ability to 

eradicate SIBO, which can be produced by IBD)
7. alteration of the microbiota (possibly a central mechanism of action16)
8. decreased intestinal permeability
9. decreased proinflammatory cytokine response, may be increasing levels of 

interleukin 10 and Nfkappa B inhibitor

Elemental Diet
Mechanisms of Action
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Questions


