
SMALL INTESTINAL BACTERIAL
OVERGROWTH (SIBO) & 

CELIAC DISEASE: 
A HANDOUT FOR HEALTHCARE PROFESSIONALS

Key Points

SIBO represents an altered or increased presence of bacteria in the

small intestine that are typically found in the colon. SIBO occurs via

translocation of the colonic bacteria, and results in an abnormal shift

in the relative species of bacteria in the small intestine (1). 

Several mechanisms exist to help prevent this abnormal shift of colonic

bacteria (2): 

an acidic pH 

pancreatic enzyme secretion 

the intestinal immune system 

small intestine peristalsis 

integrity of the ileocecal valve and intestinal wall

SIBO is not an infection or an overabundance of “bad” bacteria; it

represents typically commensal bacteria in the wrong section of the

intestines.

Symptoms & Risk Factors for SIBO

The clinical presentation of SIBO is diverse, non-specific, and may

present as many symptoms:

 

Intraintestinal:  bloating, diarrhea, constipation, heartburn, nausea,

belching, flatulence, and abdominal pain (3, 4) 

Extraintestinal symptoms: fatigue (11), chest pain (3, 4), and  brain fog

(6) 



Given the wide variety of symptoms, SIBO can mimic many other

health issues; proper diagnosis and nutrition assessment is critical.

 

STRUCTURAL

ABNORMAL IT IES

MOTIL ITY  
DISTURBANCES

BIOCHEMICAL

DISTURBANCES

Post operative adhesions

Small bowel diverticula

Small bowel strictures

Blind intestinal loops

Ileocecal valve dysfunction
or ileocolonic resection

Small bowel surgical 
resection

Chronic intestinal pseudo-
obstruction

Connective tissue disorders 
(scleroderma, parkinsons, 
sjogren’s)

Diabetes mellitus (poorly
controlled)

Medications (opiates, 
anticholinergics)

Hypochlorhydria (atrophic 
gastritis, pernicious anemia)

Chronic pancreatitis

Common variable 
immunodeficiency

Table 1: Risk Factors for Small Intestinal Bacterial Overgrowth; Permission to reproduce granted; Ahuja A, Nitin K.

Ahuja NK. Conventional, Complementary, and Controversial Approaches to Small Intestinal Bacterial Overgrowth.

Practical Gastroenterology. 2018;Oct(10):60.

Associated Conditions

The conditions most commonly associated with SIBO are below (3):

Celiac Disease 

SIBO has a 20% prevalence among individuals whose symptoms persist after

a gluten-free elimination diet (8); there is a 38% crossover rate of quiescent

celiac disease with IBS-like symptoms (9).

Irritable Bowel Syndrome (IBS)

Inflammatory Bowel Disease (IBD)

Cirrhosis

Chronic Pancreatitis

Non-Alcoholic Steatohepatitis



STRUCTURAL

ABNORMAL IT IES

A provider trained in diagnosing and treating SIBO will make the

diagnosis. The current SIBO testing methods include jejunal aspirates

taken endoscopically and hydrogen breath testing.

Diagnostic Testing & Procedures

Jejunal Aspirate Testing

Jejunal aspirate testing is not well validated (1).

A positive SIBO diagnosis is indicated with ≥1 ×10^3 coliform bacteria

CFU/ml of proximal jejunal aspiration.

Given its lack of validation, high cost, and invasiveness, jejunal aspirate is

rarely practiced

Breath Testing

Breath testing is considered an indirect method for evaluating SIBO; breath

testing has become the common form of testing for SIBO.

In the days prior to the test, patients must follow instructions regarding exercise

and medication intake and restrict their fermentable carbohydrate intake. 

The day of the test, a baseline exhaled breath is collected prior to patients

ingesting either 10 g lactulose or 75 g glucose in water solution (1).

The North American Consensus recommends the use of lactulose testing due

to its superior accuracy, although glucose may be recommended for

individuals prone to diarrhea, as lactulose has a laxative effect (1).

Every fifteen minutes over the course of several hours, the clinician collects

exhaled breath to measure methane and hydrogen gas levels (1).



The chart below depicts the varying substrates used to determine 

a positive SIBO test.

SUBSTRATE DOSE
ABNORMAL

RISE  IN  H2

ABNORMAL

RISE  IN  CH4

SENSIT IV ITY /
SPEC IF IC ITY

Lactulose

Glucose

10 grams

75 grams
>12-20 ppm

(90 minutes)

>20 ppm

(90 minutes)

>10 ppm

(90 minutes)

>10 ppm

(90 minutes)

20-93%/

30-86%

31-68%/ 

44-100%

Recent studies performing glucose or lactulose breath testing and

scintigraphy found that 65-85% of positive breath tests were falsely positive

for SIBO.  

 
Chey,W. personal communication, 2019 Table adapted from Rezaie, et al.

There are two types of SIBO; methane-dominant and hydrogen-dominant; each

has its associated symptoms:

Hydrogen overgrowth (H-SIBO): abdominal pain, diarrhea, and nausea (3)

Methane overgrowth (M-SIBO):bloating, abdominal distension,

constipation; M-SIBO patients are five times more likely than hydrogen

dominant individuals to experience constipation, and demonstrate increased

intestinal transit time compared to healthy subjects (1).

Other Testing

Direct-to-consumer SIBO breath test kits have not been validated. Stool tests,

whether direct-to-consumer or not, are not-evidence based and not

recommended for the diagnosis of SIBO.



Current treatment for SIBO includes antibiotics, prokinetics, and 

nutrition interventions.

Treatment: Evidence-Based Approaches

Antibiotic Treatment For Adults

Most often suspected SIBO is treated empirically with a course of antibiotics.  A

well tolerated antibiotic treatment is a 14 day course of the antibiotic Rifaximin

1650 mg/day (Up-To-Date, 2019). Ideally, the type and duration of antibiotics is

based on SIBO subtype.

 

Treatment of H-SIBO,  a 14 day course of the antibiotic Rifaximin (Xifaxan) 550 mg

3 x/day, is advised as it has a targeting action in the gastrointestinal tract,

limited systemic absorption, limited systemic adverse effects (Nausea and

elevated ALT), and lower risk of antibiotic resistance. Rifaximin should be avoided

if  pregnant (or lactating).  Drug interactions include CYP3A4 Substrates (such as

Midazolam if reduced liver function), Warfarin, and  P-glycoproteins and/or OATPs

inhibitors such as Cyclosporin must be  considered (Salinex Pharmaceuticals).

 

Rifaximin is not currently FDA approved for use in SIBO; as such, a 2 week course

may come with significant cost. Rifaximin is a promising treatment approach,

however, the significant cost of treatment and frequent lack of insurance

coverage is an important consideration. Other less expensive antibiotic treatments

include: Augmentin 500 mg TID or 875 mg BID x 7-10 days; Norfloxacin which is not

currently  available in U.S. (Up-To-Date, 2019), as well as Ciprofloxacin and

Doxycycline (5).

 

Treatment of M-SIBO is complicated, as the methanogen is overly abundant in M-

SIBO and is resistant to antibiotics (1). Effective M-SIBO treatment will involve the

challenges of addressing cost and antibiotic response. Antibiotic treatments

include Rifaximin 550 mg TID plus Neomycin 500mg BID for 14 days;  Cephalexin

plus Metronidazole; and Co-Trimoxazole  plus Metronidazole (Up-To-Date, 2019).



Nutritional Issues and SIBO

A key misconception with SIBO is that diet and/or supplementation will reverse

SIBO. Nutrition interventions for SIBO are intended to manage symptoms and can

increase the durability of antibiotic treatment -  they cannot treat SIBO in

isolation (4). 

 

 Screen for Eating Disorders (ED): Effective ED treatment in the context of SIBO

includes a team-based approach.

 

Micronutrient Repletion: In the presence of excess colonic bacteria in the small

intestine, nutrients such as fat soluble vitamins, B12, vitamin K, folate, and iron

may be affected (7). Refer to Table 2 for appropriate nutrition based labs to

consider and supplement repletion protocols.

 

Maximize Nutrition: Given the tendency of SIBO patients to overly restrict their

diets, healthcare providers should ensure patients are receiving adequate

calories and macronutrients. Dietitians trained in SIBO are especially qualified

for this task.

 

Symptom Management: If patients are experiencing altered bowel movements,

patients should incorporate diet and lifestyle modifications to address ongoing

symptoms, such as adjustments to fiber intake. For example, a low-FODMAP

diet may be an appropriate recommendation to help mitigate abdominal

discomfort and bloating experienced with IBS.

 

Low FODMAP Diet: To date, there is no direct research demonstrating the

efficacy of the low FODMAP diet specifically for SIBO (4). Its use in SIBO

management has largely been extrapolated from studies on IBS, and may help

mitigate symptoms of  abdominal bloating and pain. The low FODMAP diet

should be administered under the direction of a dietitian experienced in

working with this diet protocol.

 

 

 



The chart below depicts the varying substrates used to determine 

a positive SIBO test.

 

Table 2:

NUTRIENT

AFFECTED
CAUSE LABS REPLET ION NOTES

Fat soluble

(Vitamin A,D,E)↓

Bile acids

deconjugated

in the

presence of

excess

bacteria and

become

deficient,

inhibiting fat

absorption

Serum vitamin

A; vitamin D

25-OH; serum

vitamin E

As necessary Unlikely except

in the context

of long- term

malabsorption;

persistent

steatorrhea;

testing only

necessary in

the context of

other

conditions

B12↓ Translocated

colonic

bacteria in the

small bowel

can pre-

maturely

consume B12

or compet-

itively inhibit

B12 absorption

Serum B12;

consider MMA

and homo-

cysteine if B12

is low

Vitamin

B12 (1,000 μg)

orally until B12

level is

normalized

Watch out for

polyols (such

as sorbitol and

mannitol) in

sublingual B12

supplements -

can aggravate

SIBO symptoms



NUTRIENT

AFFECTED
CAUSE LABS REPLET ION NOTES

Vitamin K↑
Elevated

bacterial

synthesis

Plasma

phylloquinone

n/a Should resolve

with SIBO

eradication

Folate↑ RBC folate or

serum folate

n/a Should resolve

with SIBO

eradication

Elevated

bacterial

synthesis

Iron↓ Unknown

mechanism

CBC; serum 

iron; ferritin
As necessary Unlikely except

in the context

of other

conditions

Table 2: Vitamin and Mineral Deficiencies in Small Intestinal Bacterial Overgrowth; Permission to reproduce granted;

Discerning Fact from Fiction in SIBO: What RDNs Need to Know; MNPG Newsletter print pending FAll/Winter 2019



The following are proposed and emerging treatment areas in SIBO although there

is not enough high quality evidence to support their use in practice. These are

areas to watch for future application.

Treatment: Limited Science and Emerging

Concepts

Partially Hydrolyzed Guar Gum (PHGG): PHGG has been proposed as a therapy

to complement antibiotics in SIBO treatment.

Proton Pump Inhibitors (PPIs): PPIs use cannot be causatively linked to SIBO;

there is insufficient evidence to suggest PPIs use should be discontinued in the

context of SIBO.

Statins: May inhibit growth of Methane, but studies are lacking.

Meal Spacing and the Migrating Motor Complex (MMC): SIBO typically exhibits

a disordered or absent pattern of the migrating motor complex (MMC). Ensure

patients interested in meal spacing are eating often enough to meet their

nutrition needs.

Elemental Diet: The elemental diet is not considered an effective treatment for

SIBO and is not recommended at this time.

Specific Carbohydrate Diet (SCD): The SCD is not recommended at this time

for treatment of SIBO.

Probiotics: There is insufficient evidence to support probiotic use in the

prevention and treatment of SIBO.

Herbals: Herbal formulas are an interest area for patients seeking non-

antibiotic SIBO treatment, however, there is a lack of clinical trials to provide

guidance for practice. There is insufficient evidence to conclude that herbal

therapy can eradicate SIBO.



Treatment: Non Evidence-Based Approaches

The following proposed interventions have not been studied for SIBO and, therefore,

are not evidence-based treatments for the condition. More research is necessary

before they can be considered standards of practice for SIBO.

 

Non Evidence-Based Diets: The Biphasic diet, combination diets (such as the SCD

Diet in conjunction with low FODMAP), the Fast Tract diet, Low Fermentation Diet,

GAPS diet, interventions utilizing IgG based food testing, Mediator Release

Testing

Non Evidence-Based Supplements: L-glutamine, digestive enzymes, colostrum,

“anti-parasitic” herbal remedies, butyrate SCF, betaine HCL, berberine, and allicin

Recurrence/Post-Treatment and Conclusion

Treatment for SIBO is an evolving protocol complicated by recurrence. Clinical

response is the best indicator of treatment efficacy, and many patients will

experience rapid improvement with antibiotic therapy (7). The most critical

component of SIBO is not only treatment, but also addressing the underlying cause

of SIBO. SIBO is not a stand-alone diagnosis and must be considered in regard to

underlying conditions (see chart under causes). Recurrence is relatively common

with SIBO, and even more so in cases where underlying risk factors cannot be

reversed (i.e celiac disease).

 

In conclusion, SIBO represents an altered or increased presence of bacteria in the

small intestine that are typically found in the colon and may be associated with many

disease states. It is crucial to find the underlying reason for its presence and to

treat/manage underlying disorders. 

 

Individuals with suspected SIBO can be referred to GI providers skilled in diagnosis

and treatment. Dietitians play a key role in supporting patients with SIBO to make

appropriate diet changes without over-restricting. Researchers are working to

develop new diet therapies and treatment protocols but only evidence-based

practices are recommended at this time.



REPLET ION

Associated

Conditions

IBS

IBD

Celiac

Cirrhosis

Chronic

Pancreatitis

NASH

✓ Identify

Symptoms or

Conditions

Related to

SIBO

SIBO Healthcare Practitioner Checklist

Symptoms

Bloating

Abdominal

pain

Constipation

Diarrhea

Heartburn

Chest

pain

Nausea

Belching

Flatulence

Fatigue

Brain

Fog

Risk

Factors

Structural

abnormalities

Motility

disturbances

Biochemical

changes

✓ Ensure

Accurate

Diagnosis

Lactulose or glucose breath test interpreted by

trained provider

✓ Screen for

Nutrition Risks

✓ Monitor Labs

✓ Manage

Symptoms

✓ Monitor

Changes

Disordered eating patterns

Macronutrients

Micronutrients

Fat Soluble: A, D, E, K

Folate, B12, Iron

Low FODMAP diet

Fiber, individualized per patient symptoms and tolerance

Constipation management, e.g. laxatives, physical therapy

individualized per patient

Adjust diet recommendations per symptoms and response

to diet and medications

Table 3: Dietitian Checklist for Management of Small Intestinal Bacterial Overgrowth; Permission to reproduce

granted; Discerning Fact from Fiction in SIBO: What RDNs Need to Know; MNPG Newsletter print pending FAll/Winter

2019



References

Rezaie A, Buresi M, Lembo A, et al. Hydrogen and Methane-Based Breath

Testing in Gastrointestinal Disorders: The North American Consensus. Am J

Gastroenterol. 2017;112(5):775–784. doi:10.1038/ajg.2017.46

Augustyn M, Grys I, Kukla M. Small intestinal bacterial overgrowth and

nonalcoholic fatty liver disease. Clin Exp Hepatol. 2019;5(1):1–10.

doi:10.5114/ceh.2019.83151

Suri J, Kataria R, Malik Z, Parkman HP, Schey R. Elevated methane levels in small

intestinal bacterial overgrowth suggests delayed small bowel and colonic

transit. Medicine (Baltimore).;97(21):e10554.

doi:10.1097/MD.0000000000010554

Parrish, C., Ahuja A., Ahuja N.K. Conventional, Complementary, and

Controversial Approaches to Small Intestinal Bacterial Overgrowth. Practical    

 Gastroenterology, Series #180. 2018 Oct. 

NIH resource:

https://ods.od.nih.gov/HealthInformation/healthprofessional.aspx#

Rao SSC, Rehman A, Yu S, Andino NM. Brain fogginess, gas and bloating: a link

between SIBO, probiotics and metabolic acidosis. Clin Transl Gastroenterol.

2018;9(6):162. Published 2018 Jun 19. doi:10.1038/s41424-018-0030-7

Adike, A, DiBaise J. "Small intestinal bacterial overgrowth: nutritional

implications, diagnosis, and management." Gastroenterol Clin North Am. 2018

Mar;47(1):193-208. doi: 10.1016/j.gtc.2017.09.008

Quigley, E.M.M. The Spectrum of Small Intestinal Bacterial Overgrowth (SIBO).

Current Gastroenterology Reports (2019) 21: 3. https://doi.org/10.1007/s11894-

019-0671-z

Rubio-Tapia A, Hill I, Kelly CP, Calderwood A, Murray J. ACG Clinical

Guidelines: Diagnosis and Management of Celiac Disease. Am J Gastroenterol.

2013 May;108(5):656-76.

Pimentel, M. 2019. Small Intestinal Bacterial Overgrowth: Management. Up-to-

Date.

Dukowicz, A.C., Lacy, B.E., & Levine, G.M. Small Intestinal Bacterial

Overgrowth: A Comprehensive Review. Gastroenterol Hepatol 2007 Feb;   

 3(2);112-122.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.


