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Breath Testing and Small Bowel
Organisms in Clinical Practice

Susan S. Baker, MD, PHD, and Robert D. Baker, MD, PHD

he article by Peinado Fabregat et al (1) in this issue presents their

observations of a retrospective review of charts from a single
center on the findings of children who underwent a breath test (BT)
from June 2012 to October 2018 to assess for small intestinal bacte-
rial overgrowth (SIBO). The BTs were instituted on the orders of the
prescribing physician who also made the decision about whether to
use glucose or lactulose as the substrate. Their goal was to charac-
terize symptoms and describe treatment and treatment efficacy for
children who had a positive BT.

Although glucose is absorbed in the proximal small bowel,
and lactulose is not absorbed by the small bowel, the sensitivity and
specificity for either to diagnose SIBO is highly variable (2), thus the
investigators include both in their analysis.

Assessment of the microbial content of the small bowel is dif-
ficult and invasive. Difficulty lies in the attempt to obtain a sample
that is not contaminated by more proximal contents of the gastro-
intestinal tract and invasive because it requires intubation. Human
breath offers a readily accessible, noninvasive, although indirect,
window to the internal milieu that is used to diagnose SIBO among
other diseases. Unfortunately, BT has poor sensitivity and specificity
for diagnosing bacterial overgrowth when compared with cultures
(2). The execution of BT and interpretation of the results are con-
troversial (3), although as the authors discuss, most clinicians avoid
antibiotics and proton pump inhibitors for specified times before the
test and prescribe a period of fasting, as well as avoiding exercise
and smoking. Instructions for patient preparation need to advise the
consumption of a low fiber diet for at least the day before the study
as foods containing fiber can be associated with an elevated base-
line and erroneously suggest a positive test. The authors were careful
to follow the recommendations but do not discuss diet. This is an
important omission as one of their definitions of a positive BT was an
elevated baseline. In addition, oral-cecal time varies and if this is not
taken into consideration results can be mistakenly interpreted (4,5).

The normal microbial content of the small bowel is not fully
unveiled. Culture has been the gold standard to which tests to assess
for bacterial overgrowth have been compared. Some have defined
the threshold for SIBO as greater than 10° CFU/mL (6). But culture
is inadequate to identify many organisms and more recently sSRNA
analysis has been used (7). With this tool Saffouri et al (7) show
that SIBO, defined as 10° CFU/mL, does not correlate with small
intestinal microbial dysbiosis nor with symptoms; rather, some
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STUDY HIGHLIGHTS
What is Known

* Breath testing is used to assess for small bowel bacte-
rial overgrowth

* Antibiotics are prescribed based on breath testing

* Response to treatment is variable

What is New

¢ Normal microbial content of the small bowel is not
clearly defined

* Breath tests can be difficult to interpret

e Diet drives microbial content of small bowel

Translational Impact

* More complete understanding of the small bowel
content is required before the breath test can be
understood and appropriately applied to clinical
situations

symptomatic subjects have an overabundance of bacteria found in
healthy microbial communities and others who do not have SIBO
demonstrate dysbiosis. Further diet drives the gut microbial com-
munity (8,9). The Saffouri study showed that 80% of those consum-
ing a high fiber diet who where placed on a low fiber, high simple
sugar diet developed symptoms that resolved with discontinuation
of the intervention. Perhaps these observations explain the confus-
ing results Peinado Fabregat et al found with respect to treatment.
For example, 60.7% of their subjects experienced resolution with
a probiotic. The composition of the probiotic could make a differ-
ence if the goal was to improve the composition of the microbiota.
The investigators have no information on the probiotic or the gut
microbiotic composition and we can only wonder how symptom
resolution came about. Is it possibly explained by a placebo effect
(10)? It is interesting that 30% of children treated with an anti-
biotic did not have resolution of symptoms and less than 20% of
those continued to have a positive BT. Again, could these findings
be explained by diet?

The investigators tell us about the Archaea population of the
gut in some of their subjects by finding that 27 or 48% had methane
in their breath. Archaea is the only organism that produces methane
and does so by using H, and CO, produced by bacteria (11). The
authors noted an association between constipation and methane pro-
duction, as others have noted. However, some studies failed to find
that association (12). Does the association suggest that Archaea is
the cause of the symptoms? Is finding Archaea in the gut then SIBO?
Dysbiosis? If indeed constipation is associated with Archaea, will
eliminating Archaea relieve the constipation and/or the symptoms for
which the BT was initiated? Or will adequate treatment of the consti-
pation relieve the symptoms for which the BT was initiated. We can-
not discern answers to these questions based on available data, nor
can we understand if treating the constipation will eliminate Archaea
and hence the symptoms for which the BT was performed. Indeed,
were symptoms usually associated with constipation the very reason
for the BT?

Fortunately, the highly interesting study raises a multitude of
questions that will propel the field forward and questions that can
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only be answered when the actual contents of the small bowel are
assessed in conjunction with the BT. The most important question,
despite the use of BT to diagnose SIBO, is does it actually do so?
Finally, this study leads us to ask what do BTs measure with respect
to SIBO and is that measurement clinically useful?

ACKNOWLEDGMENTS

R.D.B. made substantial contributions to the conception of
the work and drafting/revising it critically for important intellec-
tual content; approved the version to be published and agreed to be
accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. S.S.B. made substantial
contributions to the conception of the work and drafting/revising
it critically for important intellectual content; approved the ver-
sion to be published and agreed to be accountable for all aspects
of the work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated
and resolved.

REFERENCES

1. Fabregat MIP, Gardner RM, Hassan M, Kapphahn K, AM Y. Small intesti-
nal bacterial overgrowth in children: clinical features and treatment response.
JPGN Reports. 2022;3:¢185.

2. Khoshini R, Dai SC, Lezcano S, et al. A systematic review of diagnostic tests
for small intestinal bacterial overgrowth. Dig Dis Sci. 2008;53:1443—-1454.

10.

. Pimentel M, Saad RJ, Long MD, et al. ACG clinical guideline: small intestinal

bacterial overgrowth. Am J Gastroenterol. 2020;115:165-178.

. Yu D, Cheeseman F, Vanner S. Combined oro-caecal scintigraphy and lactu-

lose hydrogen breath testing demonstrate that breath testing detects oro-caecal
transit, not small intestinal bacterial overgrowth in patients with IBS. Gut.
2011;60:334-340.

. Lin EC, Massey BT. Scintigraphy demonstrates high rate of false-positive

results from glucose breath tests for small bowel bacterial overgrowth. Clin
Gastroenterol Hepatol. 2016;14:203-208.

. 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;112:775-784.

. Saffouri GB, Shields-Cutler RR, Chen J, et al. Small intestinal microbial dys-

biosis underlies symptoms associated with functional gastrointestinal disor-
ders. Nat Commun. 2019;10:2012.

. David LA, Maurice CF, Carmody RN, et al. Diet rapidly and reproducibly

alters the human gut microbiome. Nature. 2014;505:559-563.

. De Filippo C, Cavalieri D, Di Paola M, et al. Impact of diet in shaping gut

microbiota revealed by a comparative study in children from Europe and rural
Africa. Proc Natl Acad Sci USA. 2010;107:14691-14696.

Kaptchuk TJ, Friedlander E, Kelley JM, et al. Placebos without decep-
tion: a randomized controlled trial in irritable bowel syndrome. PLoS One.
2010;5:e15591.

. Bajaj JS, Hylemon PB, Ridlon JM, et al. Colonic mucosal microbiome differs

from stool microbiome in cirrhosis and hepatic encephalopathy and is linked
to cognition and inflammation. Am J Physiol Gastrointest Liver Physiol.
2012;303:G675-G685.

. Avelar Rodriguez D, Ryan PM, Toro Monjaraz EM, et al. Small Intestinal

bacterial overgrowth in children: a state-of-the-art review. Front Pediatr.
2019;7:363.

www.jpgnreports.com



