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• ME/CFS, FM, Chronic Lyme, Long COVID

• Referral 

• We do direct clinical care and  involved in the facilitation of 
research  

• We also have an ongoing educational resource for patients

• I want to share this background since one of the contributing 
factors to my patients symptoms is GI health and more 
specifically SIBO

• I’ll be sharing with you my clinical experience and some of the 
latest research.

• gm@neoluminabio.com



Complex Chronic Disease
(ME/CFS, FM, Chronic Lyme, Long Covid)

Symptoms reported in CCD patients:
➢ Fatigue

➢ Post Exertion Malaise (PEM)

➢ Cognitive Dysfunction (brain fog/memory)

➢ GI issues: bloating/gas, abdominal 
distention, and pain, GERD, 
constipation/diarrhea 

➢ Sleep difficulties (unrefreshing)

➢ Feels like the flu at times

➢ Pain; hurts all over, can change from one area 
to the other

Diagnosis dependent on:

➢   Exclusion of disease
➢   Symptoms rather than signs
➢   Thus far difficult to get reproducible     

laboratory findings
➢   Gold standard is “expert opinion



Typical Case
at CCDP

A 60-year-old woman comes in with a diagnosis of ME/CFS, FM, MCS;  has 
suffered from symptoms since her twenties. Claims symptoms started after a bout 
with mononucleosis. Further investigation demonstrates gut dysfunction after a 
trip to third-world country . 
Top 5 symptoms:
1. Fatigue with post-exertion malaise (PEM)
2. Pain
3. GI issues: bloating/gas, abdominal pain, abdominal distention 

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.
Improving SIBO helps alleviate symptoms. 



Treatment Paths
and SIBO Connection

Treatment 
Path

Central 
Sensitivity Pain

Gut Health
Mitochondrial 
upregulation 
and Redox 

SIBO

Epithelial 
Barrier



PATHOPHYSIOLOGY

Initial Response to predisposing factors,
Infection, trauma, sympathetic tone, toxins

Epithelial barrier compromised
Antigen trafficking increased



MITOCHONDRIAL FACTORS TO 
DYSFUNCTION 

*
GI Permeability, Infections

SIBO

System compromised 
dysfunction

Translocation

SIBO
Viral, 

bacterial, 
infections

Stress

Anxiety

Trauma

Impact on 
Mitochondria

Sympathetic Response



Mitochondrial 
Redox
Key Element



Presentation

i. Background 
ii. Clinical Manifestations in Complex Chronic Diseases,  a link to the 

microbiome
iii. Complex Chronic Diseases, paths and possible etiologies 
iv. Interesting New Developments
v.  Microbiome, An Overview 
vi. Extrinsic and Intrinsic factors on Microbiome composition/distribution
vii. SIBO defined
viii. Pathophysiology 
ix. Diagnosis and Testing
x. Management of SIBO

i. Antibiotic Therapy
ii. Herbal Therapies
iii. Prokinetics and probiotics
iv.  Elemental diet

xi. Last Words



An Overview of Five Key Systems
Contributing to Symptomology

Environmental  

Factors 

(Stress)

Human  

Genome

Clinic Outcome

Increased Gut Permeability

Microbiome

Immune Response



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



Beneficial bacteria, 
what they do

✓ Digestion-caloric extraction

✓  Detoxification

✓  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).

✓  Immunomodulatory cell signaling

✓  Cytokine modulation – insulin/leptin, interleukin 10

✓  Vitamin modification

✓  Neurotransmitters

✓  SCFAs and gut hormones/permeability

✓  And a lot more………………



Environmental Influence

Impacts the Genome

  Big player is GUT-Microbiome

DNA is not a destiny Interaction

13

• bacteri

100 trillion bacteria, 3.3 million genes



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)



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

Bacteria and Pain

Microbiome 

connection with 
FM



Complexities



Microbiome 
impacted



Fecal 
Transplant



Gut bacteria associated with chronic 
widespread pain (Dr. Amir Minerbi)
(McGill University Health Center)

Greater presence or absence of certain species of bacteria

“Used a range of techniques, including Artificial Intelligence, 
to confirm that the changes seen in the microbiomes of 
fibromyalgia patients were not caused by factors such as 
diet, medication, physical activity, age, and so on, which are 
known to affect the microbiome.
 

Dr. Amir Minerbi  

“We found that fibromyalgia and the symptoms of 
fibromyalgia – pain, fatigue and cognitive difficulties - 
contribute more than any of the other factors to the 
variations we see in the microbiomes of those with the 
disease. We also saw that the severity of a patient’s 
symptoms was directly correlated with an increased 
presence or a more pronounced absence of certain bacteria 
– something which has never been reported before.”



Distribution of Bacteria
Levels of pH



Adapted from P. Brandtzaeg, Beneficial Microbes 2010

Loss of Mucosal Immune Homeostasis
Chronic Inflammation-Allergy

Mucosal Tolerance  

Homeostasis  and 

normal Antigen 

trafficking 

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-

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

Toll-Like Receptor 
4



Several Cells Play a Role in Maintaining  
The Immune Homeostasis

Epithelial cells

Intestinal DCs  

B cells

T cells



The Problem?
Gut Is Not Vegas 

What happens in the gut, 

absolutely does NOT stay in 

the gut!



Factors influencing composition and 
distribution of Microbiome

Diet

MMC

pH



Food and the 
microbiome

(Burkina Faso)

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

➢ Refined CHO’s absorbed proximally 

➢ 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



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



Extrinsic and 
Intrinsic 
factors 

Affecting the 
distribution 

and 
composition 

of the 
microbiome



Migrating Motor Complex

➢ Begins 90 minutes after eating

➢ Cleansing Wave: Waves from 
stomach through small intestine

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

➢ Turned OFF during eating: DO 
NOT GRAZE

➢ Eat three meals at least 4-5 hours 
apart

➢ Do a fast from dinner to breakfast

➢ Slowing of Migrating Motor Complex

➢ Morphine/opiates

➢ Mixed meal

➢ Stress

➢ Eating

➢ Diabetic neuropathy

➢ Ehlers-Danos Syndrome

➢ Adhesions

➢ Small gut diverticula

➢ Blind loops (gastric bypass 
patients)

➢ Narcotic use

➢ Tumors of bowel

➢ Extra loops of small bowel

➢ Small gut obstruction



Small Intestinal Bacterial 
overgrowth 

SIBO



SIBO
Small Intestinal Bacterial Overgrowth 



SIBO:  
Review 
Clinical 
Presentation



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



Summary: Causes of SIBO

Food Poisoning

Migrating Motor Complex

Low levels of  digestive enzymes

Low Acidity

Anti-acids, PPI’s, H2 antagonists

Antibiotics

Opiates and other meds

Nutritional deficiencies

Hormonal Imbalances

Diet high in CHO’s

FODMAP

Starches

SIBO 

Considerations 



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

Sympathetic response 
downregulation

Anti-Microbial Therapy

Prokinetic Support

Gut Repair

Dietary Considerations

Elemental Diet



Treatment 
with 
Antibiotics



Herbal Antibiotic Protocol



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



PPI and 
Prokinetics



Enteric 
Coated 

Peppermint 
oil

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

➢ Measureable outcomes for gas/bloating on first 
dose.

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

➢ pH of stomach important determining factor 
on efficacy

➢ Test with 1 softgel

➢ Proper dosing: 3-4 capsules at one time



ECPO

• May have other mechanisms of action 
not fully elucidated:

1. Relaxes intestinal smooth muscle

2. Antibacterial properties

3. Migrating motor complex activity



Gut Permeability
PEA 

(palmitoylethanolamide)

Palmitoylethanolamideas a modulator of 
microglia and neuroinflammation. 

(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. 

PEA is an endogenous modulator 

Produced on demand by macrophages, microglia, 
and dorsal root ganglions

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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Elemental Diet
(Overview)

Background



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 
cl inical trials). 

Test on Day 15, i f (+) result, diet can be extended for another week. If ( -) begin 
fol low up protocol

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

Dosage:  The dosage is approximately 1800-2000 ca lories. 

Calculate using BMR and Harris-Benedict equation (see below.

Take approximately 200-300 ca lorie 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 va lidated, however, i f more time is needed 
the phys ician 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



Elemental Diet 
Harris Benedict Equation

First Calculate BMR:



ELEMENTAL DIET MECHANISMS

Anti-oxidant

Nutrient Status

Gastric, Biliary and          

Pancreatic Secretions

Supply AA

       Energy (Glucose)
       Fats

Mesenteric 
    Adipose tissue

Antigen Exposure

Microbiome
       Alteration

Bowel Rest

Malabsorption

SIBO
Pro-Inflammatory 

      Cytokines
       Intestinal Permeability
       Bacterial Translocation

Modified immune        

Response & Mucosal Repair

Proximal

    Absorption

ELEMENTAL DIET



Elemental Diet
Mechanisms of Action

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

A hypothesized mechanism of action for the ED in 
cases of IBS with SIBO is that rapid absorption and 
assimilation of elemental nutrients leave minimal 
substrate for more distal bacteria. Pimentel and 
colleagues, however, propose 3 additional 
mechanisms of action to consider for SIBO:

1. An ED-induced increase in cholecystokinin 
leads to gallbladder emptying; this stimulates 
phase III of the migrating motor complex 
(MMC), resulting in a reduction of small 
intestinal bacteria.18

2. The ED stimulates jejunal secretion of 
immunoglobulins (eg, IgG, IgA) that helps 
clear overgrown organisms.19

3. The ED directly reduces coliforms, 
enterococci, and Bacteroides.20 One study 
noted that the ED even eliminates duodenal 
(proximal) organisms,21 confounding the 
proximal absorption theory and raising the 
question of direct bacterial-inhibiting effects.



ED Studies

• Tan X, Mao J, Tang H, Wang Y. Mechanisms underlying clinical efficacy of enteral 
nutrition in inflammatory bowel disease. Int J Clin Exp Med. 2017;10(2):2026-2035.

• Wędrychowicz A, Zając A, Tomasik P. Advances in nutritional therapy in 
inflammatory bowel diseases. World J Gastroenterol. 2016;22(3):1045-1066.

• Triantafillidis JK, Vagianos C, Papalois AE. The role of enteral nutrition in patients 
with inflammatory bowel disease: current aspects. Biomed Res Int. 2015;2015:197167.

• Kajiura T, Takeda T, Sakata S, et al. Change of intestinal microbiota with elemental 
diet and its impact on therapeutic effects in a murine model of chronic colitis. Dig 
Dis Sci. 2009;54(9):1892-1900.

• Pimentel M, Constantino T, Kong Y, et al. A 14-day elemental diet is highly effective 
in normalizing the lactulose breath test. Dig Dis Sci. 2004;49(1):73-77.

• Hopman WP, de Jong AJ, Rosenbusch G, et al. Elemental diet stimulates gallbladder 
contraction and secretion of cholecystokinin and pancreatic polypeptide in 
man. Dig Dis Sci. 1987;32(1):45-49.

• Colombel JF, Vaerman JP, Hällgren R, et al. Effect of intrajejunal elemental diet 
perfusion on jejunal secretion of immunoglobulins, albumin and hyaluronan in 
man. Gut. 1992;33(1):44-47.
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