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Abstract

The increased availability of noninvasive breath tests, each with limitations, has led to widespread testing for small intestinal
bacterial overgrowth (SIBO) in patients with non-specific gastrointestinal complaints. The lactulose breath test (LBT) is
based upon an incorrect premise and therefore incorrect interpretations which has resulted in the over-diagnosis of SIBO and
the excessive use of antibiotics in clinical practice. Despite limitations, the glucose breath test (GBT) should be exclusively
employed when considering SIBO in appropriately chosen patients. This review suggests guidelines for the optimal use and
appropriate interpretation of the GBT for suspected SIBO. The LBT should be discarded from future use, and the literature

based upon the LBT should be discounted accordingly.
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Introduction

The syndrome associated with small intestinal bacterial
overgrowth (SIBO) was first characterized over a century
ago [1], and by the mid-twentieth century, the ability to
treat this syndrome with antibiotics was well recognized
[2]. This syndrome was recognized as being a complication
arising from a variety of different gastrointestinal disorders
and postoperative states. It was understood to be a chronic
condition causing considerable morbidity and requiring
ongoing treatment if the underlying disease process could
not be reversed. Since these initial descriptions, the defini-
tion of SIBO has become the subject of much controversy,
including what defines the condition, which tests should be
used to establish the diagnosis, and what are the appropriate
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treatment options. Initially considered a relatively rare entity
with serious metabolic consequences, the number of patients
receiving this diagnosis as an explanation for what were pre-
viously thought to be functional disorders has grown expo-
nentially in the past few decades.

There appear to be several factors driving this growth
in the diagnosis of SIBO. The first has been the increased
availability of noninvasive and relatively inexpensive breath
tests, which has lowered the threshold to test for this condi-
tion. Second, such testing has increasingly been employed to
evaluate patients who have gastrointestinal symptoms with-
out evidence of having the metabolic derangements and/or
underlying conditions associated with the classic presenta-
tion of SIBO syndrome. Third, a failure to recognize the per-
formance characteristics and limitations of available breath
testing technology has resulted in patients with functional
disorders erroneously being diagnosed as having SIBO.
Finally, the symptomatic response to antibiotic therapy of
a minority of patients with irritable bowel syndrome (IBS)
has been conflated with the results of erroneous breath test
interpretation to incorrectly infer that the etiology for their
symptoms is SIBO. In clinical practice, these factors have
led to widespread use of breath testing in patients exhibit-
ing different, non-specific symptoms such as bloating, diar-
rhea, abdominal cramps, and flatus (often despite not ful-
filling Rome III criteria for IBS). This in turn has led to the
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increased use of antibiotics in patients with a falsely positive
breath test result.

The focus of this review is not to discuss the prevalence
of SIBO in patients with IBS nor is it to assess the rapidly
evolving concept of intestinal dysbiosis and its possible
mechanistic role in functional gastrointestinal disorders.
Rather, it will focus on the utility of breath tests in clinical
practice to identify or exclude patients as having SIBO syn-
drome. While there is common acknowledgement that the
performance characteristics of these tests are not optimal,
they continue to be used by healthcare providers to make
important clinical decisions in many patients with gastro-
intestinal symptoms. We will ultimately make suggestions
about when such breath testing should (and should not) be
requested, the appropriate test to perform, and how best to
interpret test results in a clinical setting.

Definitions of SIBO Syndrome and SIBO

In its historically recognized form, SIBO syndrome consists
of a clinical condition in which there is an abnormal prolif-
eration of bacteria within the lumen of the small intestine,
such that their metabolism of the luminal contents alters the
normal processes of digestion and absorption to a clinically
significant degree. The classic abnormality has been vitamin
B, deficiency with associated megaloblastic anemia, but
other consequences have included fat malabsorption, protein
loss, various nutritional deficiencies, and intestinal pneuma-
tosis. Common gastrointestinal manifestations have included
the expected symptoms of malabsorption and excess bacte-
rial fermentation, such as diarrhea, bloating, excessive flatus,
and weight loss, while specific nutrient deficiencies could
result in other manifestations, such as peripheral edema and
polyneuropathy.

A distinction needs to be made between the historically
recognized syndrome associated with SIBO and the presence
of SIBO itself, which may or may not have the metabolic
consequences of the syndrome. In its simplest form, SIBO
has been defined as the presence of excessive numbers of
coliform bacteria in the small intestine. The most commonly
accepted gold standard test for assessing the presence of
SIBO has been by aspiration of fluid from the small bowel
lumen, which then undergoes quantitative culture under both
aerobic and anaerobic conditions [3]. The traditional cut-
off value has been > 10> colony forming units per milliliter
(cfu/ml) from the duodenum or jejunum, with the emphasis
on coliform organisms similar to those found in the colon.
A lower diagnostic level of > 10° cfu has been advocated
by some [4], based on the fact that asymptomatic healthy
subjects infrequently have values above this [5]. However,
the clinical issue is not to distinguish symptomatic patients
from healthy subjects, but to distinguish, from among

symptomatic patients, those whose symptoms are manifes-
tations of the condition in question. In this regard, the lower
cutoff value, for instance, distinguishes IBS patients from
healthy subjects but not from disease controls [6].

Therefore, a critical question is what concentration and
what type of bacteria are necessary to produce the metabolic
consequences and symptoms associated with SIBO syn-
drome. In early studies of patients with conditions associ-
ated with SIBO such as stagnant loop syndromes or different
types of partial gastrectomy, malabsorption of vitamin B ,,
bile acids, and fat were strongly associated with the pres-
ence of coliform organisms. Most such patients had much
higher bacteria concentrations, in the range of 10’-10° cfu/
ml [7]. When lower bacteria concentrations are used to
define SIBO, fewer patients are found to have an underlying
condition historically associated with SIBO. Furthermore,
with lower cutoff concentrations for determining SIBO,
symptoms do not correlate strongly with the presence of
SIBO [8], and patients are not observed to have additional
clinical benefit from antibiotic therapy [9]. An additional
concern comes from recent findings suggesting that bacterial
concentrations > 10° can be observed in the proximal small
bowel of healthy subjects consuming a high fiber diet [8].
This observation raises additional questions regarding how
to interpret quantitative cultures without accounting for the
subject’s diet.

Pathogenesis and Etiologies of SIBO
Syndrome

Although there are many potential factors that act to sup-
press the growth of bacteria and other organisms in the
small intestine, the most important factor is the ability of
the small intestine to clear intraluminal contents via pro-
pulsion, particularly in the fasting state via phase 3 of the
migrating motor complex (MMC). Practically speaking,
the two most common conditions to suspect SIBO involve
disorders of intestinal motility and anatomical alterations
which promote stasis in blind loops or conditions that are
associated with intestinal obstruction. Examples of the
former include systemic sclerosis (scleroderma), diabetic
autonomic neuropathy, chronic opiate use, and intestinal
pseudo-obstruction. Examples of the latter include blind
intestinal loops, gastrocolic and jejunocolic fistula, small
bowel strictures from Crohn’s disease, radiation or surgical
procedures, small intestinal diverticulosis, and surgically
constructed anatomical alterations such as Billroth 2 gastrec-
tomy and end-to-side intestinal anastomosis. Other potential
mechanisms and associated etiologies for SIBO syndrome
include reduced bacterial killing (profound achlorhydria and
immune deficiencies) as well as increased nutrient avail-
ability from underlying maldigestion/malabsorption (chronic
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pancreatitis). Not all patients with these conditions will have
SIBO or SIBO syndrome. However, those patients exhibit-
ing symptoms or typical metabolic derangements would be
expected to have a higher pretest probability of having SIBO
syndrome.

The Breath Testing Process and Sources
of Measurable GAS Production

The premise behind breath testing is that human metabolism
does not generate hydrogen or methane. Thus, the detection
of these freely diffusible gases in expired air indicates the
presence of active microbial metabolism of carbohydrates.
Recent work employing novel gas-sensing capsules has dem-
onstrated that ongoing fermentation of dietary constituents
can be detected within the lumen of both the small and large
intestine of healthy subjects [10]. However, most of the gas
production by far arises within the colonic lumen. This is not
surprising, as the microbial concentrations within the colon
are orders of magnitude greater than those within the small
intestine. Even in a patient with very high concentrations of
bacteria within the small intestine, greater degrees of intra-
luminal hydrogen production occur when carbohydrate is
instilled in the colonic lumen than in the small bowel lumen
[11]. Detectable colon fermentation could result from pas-
sage of the test substrate into the colon before breath sam-
ples are collected or from previously ingested components
of the normal diet that had failed to clear the colon by the
time the breath test begins.

Methanogens (Methanobrevibacter smithii) are not bacte-
ria but belong to the domain Archaea. Using new PCR-based
detection methods, they have been found to be nearly ubiqui-
tous in healthy subjects [12]. These predominantly reside in
the colon, where they account for about 10% of all anaerobic
organisms, but could also be present in the small intestine
in conditions predisposing to SIBO. As the production of
methane requires metabolism of hydrogen, this might result
in lower or even absent levels of hydrogen being recorded
during breath testing. This would be a concern for breath
tests only examining hydrogen production [13]. Because
of this consideration, measurement of both hydrogen and
methane concentrations during carbohydrate breath testing
has become the standard in the field.

Lactulose-Based Breath Testing

The lactulose hydrogen and methane breath test (LBT) is a
noninvasive semi-qualitative test that was initially developed
to measure orocecal transit time, taken as the time when
an increase in hydrogen (or methane) in exhaled air above
baseline was noted. This occurs when the non-absorbable
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saccharide reaches the cecum, where it is rapidly metabo-
lized by coliform (hydrogen) or methanogenic (methane)
organisms (Fig. 1) [14]. Lactulose can accelerate oroce-
cal transit [15], so that normative values are not identical
to other transit studies performed without lactulose. Early
elevations of either gas over baseline can occur in two major
circumstances: (1) patients with rapid orocecal transit and
(2) those with SIBO. The critical issue with this test is the
definition of “early” elevation.

It has been proposed that when a significant elevation of
breath hydrogen or methane values occurs within 90 min
of lactulose ingestion, this should be interpreted as being
positive for the presence of SIBO [16]. When the patient
has an underlying condition that can promote small intes-
tinal stasis, as previously cited, such a rise of hydrogen
and/or methane has a higher likelihood of resulting from
SIBO. In the absence of such conditions, the pretest prob-
ability of SIBO syndrome is lower, and a “positive” test
result has a higher likelihood of being falsely positive due
to accelerated orocecal transit. This is particularly likely to
occur in patients presenting with common and non-specific
symptoms, such as bloating, gas, abdominal cramping, and
altered bowel habits, in whom prior evaluation has uncov-
ered no evidence of a condition that would predispose to
SIBO syndrome. In such patients, a “positive test” cannot be
interpreted properly without a concomitant test of orocecal
transit. This point was convincingly demonstrated by Yu and
associates, who found in patients with IBS that, in those with
an abnormal rise in breath hydrogen during an LBT, this
occurred after the bolus had reached the cecum in 88% [17].
Notably, the mean orocecal transit time in this group was
71 min, confirming the error of assuming that hydrogen or
methane production observed before 90 min emanates from
the small intestine. In an editorial review of the utility of
breath tests to diagnose SIBO, Sellin concluded that “These
findings demonstrate convincingly the futility of diagnosing
SIBO with the lactulose breath test on the basis of presumed
intestinal transit times [18].” This conclusion has also been
echoed by others [19].

Yet, despite these and similar critiques [20-22], the LBT
continues to be widely employed in clinical practice. In a
recent meta-analysis of SIBO and IBS [6], the LBT was
used in 44% of all cited studies reported from the USA.
Studies using the LBT reported a higher prevalence SIBO in
IBS than studies using the glucose breath test (62 vs. 21%),
but with more heterogeneity in the findings. Moreover, the
prevalence of a positive LBT test was approximately 35%
in control subjects! As the use of the LBT has expanded
to more patients with non-specific symptoms, and with no
objective evidence of intestinal stasis, the likelihood is that
most positive test results are false positives. The utility of
the LBT to assess individual patients for suspected SIBO in
clinical practice cannot be defended unless accompanied by
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Fig. 1 Lactulose H, breath test
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a concurrent scintigraphic transit study; this is unacceptable
as a standard practice in terms of cost, exposure of patients
to radioactivity, and lack of testing resources in many clini-
cal settings.

Glucose-Based Breath Testing

The concept behind glucose-based breath testing (GBT) is
that ingested glucose normally leaves the stomach at a rela-
tively slow and linear rate of 1—4 kcal/min [23]. This theo-
retically should result in complete absorption of glucose by
the small intestine before the solution can reach the cecum
and be fermented by colonic bacteria. Thus, when a rise in
breath hydrogen or methane occurs following ingestion of
glucose, the assumption has been that this results from the
metabolism by abnormal concentrations of bacteria in the
small intestine, effectively competing with the human intes-
tine for intake and metabolism of this energy source. Such
a competition was congruent with clinical features of the
classically described SIBO syndrome, where patients suf-
fered weight loss, malnutrition, and reduction in absorption
of nutrients such as vitamin B ,.

The dose of glucose used for the test has generally ranged
from 50 to 80 g [24], with one study suggesting fewer false
negative tests with a higher dosage [25]. Most commer-
cially available breath test kits contain 75 g (300 kcal) of
glucose. The rise in hydrogen concentration above baseline
that is used to determine a positive test has ranged from 10
to 20 ppm, with different guidelines recommending values
ranging from 12 to 20 ppm [4, 24]. Higher cutoff values will
increase the specificity while reducing the sensitivity [26,

Normal range for OCTT

(o)

© Normal
® Accelerated
© Delayed

90 120 150 180 210 240

Time (min)

27]. Far more important for the diagnostic accuracy of GBT
are the sources for false negative and false positive results,
as discussed below.

Mechanisms for a False Negative Glucose Hydrogen
Breath Test

Substandard operating performance of the breath testing sys-
tem and failure to follow appropriate test protocols are obvi-
ous reasons for a false negative test. Calibration protocols for
the test system need to be followed carefully. Hyperventila-
tion, such as with vigorous exercise, can reduce concentra-
tions of expelled gas in the breath samples [28, 29]. Antibi-
otics and bowel purges may have a similar effect, although
this has been more clearly demonstrated with colonic than
small bowel flora [30]. Some patients may not be able to pro-
vide an adequate breath sample. Specimens that have been
collected remotely for later analysis may have experienced
leakage. Breath testing systems that have the capability to
measure carbon dioxide in the sample can detect substandard
specimens. These considerations apply to the LBT as well.

Another possible mechanism for a false negative breath
test is the delayed delivery or bypass of the glucose solution
to the location in the small bowel where clinically relevant
bacterial overgrowth is located. This could occur potentially
in such conditions as achalasia, partial gastric outlet obstruc-
tion, and proximal enterocutaneous fistula. Negative breath
tests in the presence of such conditions should probably be
discounted. This also applies to the LBT.

There is also concern that glucose could be absorbed in
the small intestine before reaching a region of luminal bac-
terial overgrowth confined to more distal location. While
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theoretically plausible, there are no studies employing quan-
titative cultures from the distal ileum to confirm whether, or
how often, this is a clinical concern in patients with SIBO
syndrome.

As mentioned previously, there is concern that hydro-
gen metabolism by methanogens in the gut could cause
a false negative breath test if only hydrogen is measured.
Studies reporting this phenomenon have only examined
reduced hydrogen levels during colonic fermentation of non-
absorbed carbohydrates, such as lactulose or lactose, rather
than effects on hydrogen production or measurement within
the small intestine [31, 32]. Even in the clinical scenario
of colonic fermentation of malabsorbed carbohydrates, the
presence of methanogenic fermentation does not necessarily
impair breath test interpretation [33], and very few individu-
als with methanogens have been shown to have completely
and consistently absent hydrogen production if given suffi-
cient fermentable substrate [32, 34, 35]. There are no studies
that have convincingly demonstrated a high prevalence of
false negative GBT as a result of methane production in the
small bowel (i.e., when a colonic source of methane produc-
tion has been excluded).

Mechanisms for a False Positive Glucose Hydrogen
Breath Test

Several recommended guidelines for breath testing pro-
tocols, if not adhered to, can result in false positive GBT.
Smoking during the test can raise measured hydrogen val-
ues substantially [29, 36] as can oral flora when interacting
with glucose [29, 37, 38]. Ingestion of a variety of foods
and drinks containing fermentable substrates can result in
elevated breath hydrogen levels several hours later [39, 40].
Failure to follow an appropriate pre-procedure diet and fast-
ing before the procedure results in elevated basal and peak
hydrogen values, due to fermentation of previously ingested
substrates, rather than the glucose ingested for the test [35,
41, 42]; an early rise in hydrogen is likely related to passage
of retained ileal contents into the colon, for fermentation
at that location [41]. Again, these factors also apply to the
LBT.

A major source for false positive hydrogen GBT is the
incomplete absorption of the test substrate within the small
bowel, resulting in delivery of glucose to and subsequent
fermentation in the colon. This was identified during the
development of breath testing, in which patients with partial
gastrectomy exhibited hydrogen production when more than
25 g of glucose was ingested [43]. A subsequent case series
identified a cohort of patients without surgical alterations
of the gut who also had abnormal glucose breath tests as a
result of a rapid orocecal transit time delivering unabsorbed
glucose to the cecum [44].
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In a larger series of 139 patients undergoing concurrent
GBT with scintigraphy, 48% had a false positive breath test
resulting from rapid delivery of glucose to the colon [27].
The frequency of this finding depended upon whether the
patients had a history of prior upper GI tract surgery. Among
patients with such surgery, 69% had an abnormal breath test
result, but in 65% of these, this was a false positive result due
to a rapid orocecal transit time (mean 16 min). This finding
also calls into question studies showing high rates of bacte-
rial overgrowth in patients following foregut surgery, based
on results of breath tests performed without scintigraphy
[45-48]. Even in patients without such a surgical history,
13% had a false positive breath test due to colonic fermenta-
tion from rapid orocecal transit (mean 38 min) [27]. Patients
with negative GBT or presumptive true positive tests for bac-
terial overgrowth had similar orocecal transit times (mean 86
and 79 min, respectively), which were significantly longer
than those with a false positive test. These findings demon-
strate convincingly that a positive GBT cannot be interpreted
without knowing the orocecal transit time.

Constipation has recently been demonstrated to be a
potential source of a false positive hydrogen GBT [49]. This
appears to be the result of release of pre-formed hydrogen
within retained stool, as a response of mixing of intestinal
content. Half of severely constipated patients generated a
positive breath test simply with the ingestion of a non-fer-
mentable PEG-electrolyte solution. These abnormal findings
resolved after correction of constipation.

Diagnostic Utility of Basal Breath Hydrogen Values

Because patients with profound intestinal stasis can have
ongoing retention and thus fermentation of carbohydrates,
the presence of a high fasting hydrogen level alone is con-
sidered to be diagnostic of SIBO by some. A major difficulty
with such a conclusion is that baseline breath hydrogen val-
ues are greatly influenced by the diet leading up to the breath
test [S0]. If the pretest protocol does not require a diet low in
fermentable substrates, or such a diet is not followed, high
baseline hydrogen values likely represent fermentation of
these dietary constituents in the colon rather than SIBO.
In a patient with slow transit constipation, several days of
a low fermentation diet may be required to reduce fasting
levels of breath hydrogen to normal. High baseline values
also occur in untreated celiac disease [51, 52]. In our expe-
rience, patients with SIBO syndrome associated with lumi-
nal stasis and high fasting hydrogen levels show dramatic
elevations in hydrogen values above this baseline following
glucose administration. Unless the patient is known to have
significant problems with stasis, breath tests with baseline
elevations of hydrogen only should be considered technically
unsatisfactory and uninterpretable [21].
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Diagnostic Utility of Methane Levels

Healthy subjects frequently harbor methanogenic organisms
as components of their microbiome, although the presence
of such organisms can vary over time [53]. The vast propor-
tion of methane production from these organisms observed
on breath testing arises in the colon. Baseline methane val-
ues are highly variable among healthy subjects and can rise
in response to ingestion of non-fermentable oral intake [32].
Furthermore, methane concentrations vary considerably,
both during single breath testing session and on repeat test-
ing [54, 55]. In our experience, the vast majority of patients
with a positive glucose breath test for methane are also posi-
tive for hydrogen, and concurrent measures of orocecal tran-
sit time remain necessary to avoid false positive results when
only methane levels are elevated [27].

Small Bowel Quantitative Cultures Versus Glucose
Breath Testing

The performance of glucose breath testing has usually been
compared to the findings of quantitative cultures obtained
from small bowel aspirates, which are taken to be the gold
standard for diagnosing SIBO. In such analyses, glucose
breath testing has generally been found to have suboptimal
sensitivity and specificity [3]. There are difficulties with
regarding quantitative cultures as the gold standard, aside
from concerns of quality control in processing the speci-
mens. The region of small bowel from which specimens are
obtained may not represent bacteria counts in the region
where bacterial overgrowth is actually present (false nega-
tive test). When the concept of SIBO syndrome is tested in
patients with known conditions predisposing to such over-
growth, most patients so diagnosed had much higher con-
centrations, in the range of 107-10° CFU/ml. Indeed, when
higher counts are used as the gold standard, the glucose
breath test has a higher sensitivity [26].

Conclusions

1. We believe that most of the literature on SIBO per-
formed with lactulose-based testing is fundamentally
flawed, as it is based on an incorrect premise and there-
fore incorrect conclusions. This has resulted in the over-
diagnosis of SIBO and the excessive use of antibiotics
in clinical practice.

2. The LBT should not be performed to test patients for
suspected SIBO syndrome in the absence of a con-
comitant measurement of orocecal transit. Since this
approach is impractical for previously stated reasons,
the LBT should be discarded.

3. Despite its limitations, GBT should be the preferred
noninvasive test at the present time for the evaluation
of patients with suspected SIBO. However, when the
test is positive, strong consideration should be given
for repeating the test with a concomitant scintigraphic
transit study. This is necessary to determine whether
elevations of hydrogen and/or methane occur prior to
the arrival of the glucose bolus to the terminal ileum
or cecum. This is particularly so if there is a history of
previous upper gastrointestinal surgery, due to the high
prevalence of rapid orocecal transit times. This step is
likely unnecessary if the patient has a condition where
a delayed orocecal transit time is expected, such as with
systemic sclerosis.

4. We believe that changes in methane levels alone during
GBT should not be used to diagnose SIBO syndrome.
This is because most methane production occurs in
the colon, baseline production is highly variable, and
in constipated patients, methane production can reflect
metabolism of colonic contents ingested several days
before testing. These factors result in an unacceptably
high rate of false positive test results when the test is
positive only for methane.

5. We believe that GBT should be performed predomi-
nantly in patients with known conditions predisposing
to SIBO syndrome (high pretest probability), given the
suboptimal performance characteristics of the test, and
the costs and risks associated with treating false positive
test results.

6. Stricter attention needs to be paid to the pre-procedure
diet than has often been the case in clinical practice,
with stricter adherence to a diet low in fermentable sub-
strates in the 24 h preceding the test. We believe that
patients should bring in a written account of their die-
tary intake for the 24 h preceding the test. Patients with
severe constipation should have this corrected before
performing a GBT.

7. We suggest following approach, outlined in Table 1,
when healthcare providers consider GBT to evaluate
patients for SIBO syndrome.
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Table 1 Requesting and We suggest addressing the following questions, in sequence, when

interpreting breath tests for - .
suspected SIBO syndrome deciding whether to perform GBT:

1. Does the patient have nutritional deficiency (e.g., low vitamin By, levels) that
cannot be more readily explained by another untreated disease process (e.g.,
diet, visceral mucosal disease)?

If yes, proceed with breath testing.
If no, proceed to question 2.

2. Does patient have any of the following conditions predisposing to SIBO
syndrome?

a. Structural or motor disorders predisposing to luminal stasis (e.g., small
bowel diverticulosis, systemic sclerosis, pseudo-obstruction, opioid use)

b. Profound achlorhydria (e.g., autoimmune atrophic gastritis, gastrectomy)
Substantial immunodeficiency (e.g., hypogammaglobulinemia,
immunosuppression)

d. Pancreatic insufficiency (persistent symptoms/malabsorption despite
treatment)

If yes, proceed to question 3.

If no, do not proceed with breath testing. The probability of SIBO syndrome is
reduced, lowering the predictive value of any positive test.

3. Has the patient received antibiotics within the preceding 6 weeks?

If yes, the risk of a false negative test is high. Defer testing until off antibiotics for
at least 6 weeks. (Exception: patient had a previous positive test and the goal is
to assess response to ongoing therapy.)

If no, proceed with GBT. (Note: strong consideration should be given to
performing initial GBT with concurrent scintigraphy in patients with prior foregut

surgery, because of the high likelihood of an otherwise false positive test from
rapid orocecal transit.)

After GBT has been performed, we suggest the following questions, in
sequence, when interpreting the test:

4. Is the baseline hydrogen level elevated?

If yes, this likely represents poor dietary compliance or poorly controlled
constipation. (Exception: the patient is known to have profound intestinal stasis
and fluid retention}. Consider the test uninterpretable and repeat when dietary
compliance and/or correction of constipation are achieved.

If no, proceed to question 5.
5. Does the hydrogen concentration rise 10-20 ppm above baseline?

If yes, this is a potentially positive test. Proceed to question 6. (Note: the higher
the threshold value used, the greater the specificity and the less the sensitivity.)

If no, the test is negative.
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Table 1 (continued) 6

. Is there concern that the patient did not use a mouthwash, smoked just

before/during the test or consumed fermentable foods/supplements within 24

hours of testing?

If yes, test has a high likelihood of being falsely positive. Consider repeating

after assuring appropriate test conditions.

If no, proceed to question 7.

7. Is there evidence that the patient has untreated constipation?

If yes, test has a high likelihood of being falsely positive. Consider repeating
after correction of constipation (e.g., daily Bristol #4 stool passage).

If no, proceed to question 8.

8. Is there a high likelihood of the patient having a delayed orocecal transit time
(e.g., known small bowel involvement with systemic sclerosis, prior transit study

results)?

If yes, test should be interpreted as positive.

If no, the test remains potentially positive, with a concern for a false positive
test. Consider repeat GBT with concurrent scintigraphy, and go to question 9.

9. On GBT with concurrent scintigraphy, does the diagnostic elevation in breath
hydrogen occur before the bolus reaches the colon?

If yes, test should be interpreted as positive.

If no, test should be interpreted as negative for SIBO syndrome. (Note a wireless
motility capsule is not an acceptable replacement for concurrent scintigraphy, as
the wireless capsule transit more closely reflects passage of the tail end of the

ingesta.)
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