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Abstract
Small intestinal bacterial overgrowth (SIBO) is often secondary to intestinal dysmotility and several other predisposing
conditions. Treatment of SIBO typically includes antibiotics and treatment of underlying etiology. Identification and treatment of the
underlying modifiable causes is critical for management of refractory and recurrent SIBO. We report here a case of scleroderma with
small bowel dysmotility and bacterial overgrowth, on different occasions the patient failed to respond to Rifaximin. We showed that
restoring small bowel motility is critical in maintaining the effectiveness of Rifaximin in the treatment of SIBO. Rifaximin resistance
may also develop following prolonged use of antibiotics. Rotation of antibiotic regimen is important to prevent drug resistance.
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Introduction
Small intestinal bacterial overgrowth (SIBO) is characterized by
excessive bacteria in the small intestine. The upper small intestine
is relatively sterile because of the combined effects of normal
peristalsis and the antibacterial action of bile acids. Bacterial
overgrowth may occur as a result of anatomic disturbances of
the small intestine such as blind loops or motility disorders such
as scleroderma [1]. However, the condition may also occur in the
absence of any specific predisposing factor. Antibiotics are the
mainstay of therapy for SIBO. Depending in underlying conditions,
the choice, dosing and duration of antibiotic therapy may vary.
Here we report a challenging case of recurrent and refractory SIBO
associated with scleroderma where identification and treatment of
the underlying small bowel motility disorder is critical. Furthermore
because of the underlying dysmotility, this patient requires rotating
antibiotic treatment whereby repeat glucose breath testing is
needed to monitor recurrence and eradication of SIBO.

Case Report

An 18-year-old woman with a history of undifferentiated
connective tissue disorder (scleroderma), Hashimoto’s thyroiditis,
celiac disease, and gastrointestinal dysmotility was admitted to the

UM Mott’s Children’s Hospital with worsening of abdominal pain,
bloating, nausea and intolerance to enteral nutrition for 2 weeks.
During the past year, patient was not able to tolerate oral intake
and required enteral nutrition feeding via a gastrojejunostomy
tube. Prior to the hospitalization, a glucose hydrogen breath
test (HBT) was positive for hydrogen production with breath
hydrogen increased form a basal of 5 ppm to a peak of 231 ppm
following glucose challenge. Methane production was negative.
She completed a 14 days’ course of rifaximin (550 mg three times
daily) without symptomatic improvement. Following admission,
a repeat glucose HBT was again abnormal with a hydrogen rise of
218 ppm. Antroduodenal manometry showed intermittent bursts
of uncoordinated contractile activities and infrequent occurrence
of phase 3 migrating moro complexes (mmc) (1 mmc over 3hr)
during fasting, indicating a partial neurodegenerative process.
Acute administration of octreotide (75 mcg, subcutaneously)
evoked duodenal phase III complexes similar to those observed
in normal subjects. Subsequently, concomitant with retreatment
with Rifaximin 550 mg t.i.d., octreotide 100 mcg subcutaneously
once daily at bedtime was initiated to stimulate intestinal motility.
Substantial improvements in nausea, abdominal pain and bloating
were noted in 2 weeks.
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The rate of enteral feeding was increased to 90-100 ml/hour and
she began to tolerate small volumes of oral feeding. A repeat HBT
showed no elevation of breath hydrogen above 15 ppm in response
to the glucose challenge. A glute-free diet low in Fermentable
oligo-, di-, and monosaccharides and polyols (FODMAPs) was
implemented to reduce rapid fermentation of carbohydrates by
small intestinal bacteria. Octreotide was continued and rifaximin
therapy was extended on a 2-week on, 2-week periodic basis to
prevent the recurrence of SIBO and the development of bacterial
resistance. Unfortunately, her GI symptoms of nausea, abdominal
pain and bloating returned 6 weeks later. A repeat glucose HBT
showed a hydrogen peak of 110 ppm at 45 minutes after glucose
administration suggesting recurrence of SIBO, most likely die to
the development of resistance to Rifaximin, Antibiotic therapy was
changed from Rifaximin to a combination of Metronidazole 500 mg
b.i.d. and Neomycin 500 mg b.i.d. Glucose BHT at 1 week after the
switch of antibiotics was negative, indicating successful eradication
of SIBO. Her GI symptoms once again improved, and the rate of
enteral feeding was increased to 90 cc/hour. Patient was discharged
home with octreotide and combined antibiotics of Neomycin and
Metronidazole for gut dysmotility and prophylaxis of SIBO. During a
follow up outpatient visit 6 weeks after discharge, her GI symptoms
remained mild and stable. Enteral feeding was increased to 110 ml.
hour providing 1700 calories per day, Glucose HBT continued to be
normal, indicating SIBO was well controlled with Metronidazole/
Neomycin combination.

Discussion

Failure of antibiotic treatment and recurrence after successful
antibiotic decontamination is common in SIBO, especially when
there are predisposing factors [1,2]. A Meta-analysis involving 10
placebo-controlled trials showed pooled breath test normalization
rate in SIBO was 51.1% (95% confidence interval [CI] 46.7–55.5)
with antibiotics, compared with 9.8% (95% CI 4.6–17.8) for placebo
[3]. In an observational study of rifaximin for the treatment of SIBO,
12.6% (10/80), 27.5% (22/80), and 43.7% (35/80) patients showed
positive glucose HBT at 3, 6, and 9 months after successful antibiotic
treatment [4]. In these patients, identification and treatment of the
underlying modifiable causes is critical for successful induction and
maintenance of remission of SIBO [2]. Prior to hospitalization, our
patient experience severe bloating, nausea, flatulence, abdominal
pain and diarrhea, symptoms commonly observed in SIBO. The
diagnosis was confirmed with a positive glucose HBT. A two-week
course of Rifaximin did not improve her symptoms nor normalized
her glucose HBT. Patients with scleroderma may have small bowel
dysmotility leading to gut stagnation and bacterial overgrowth
[5,6]. Manometry showed intermittent low-amplitude burst of
uncoordinated contractive activities and infrequent occurrence
of phase 3 migrating motor complexes. This may lead to impaired
transit and SIBO which is resistant to eradication by antibiotics [7].
In our patient, we showed that acute administration of octreotide 75
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mg subcutaneously evoked duodenal phase III complexes that were
qualitatively similar to the complexes occurring spontaneously in
normal subjects [7].

This was followed by 3 additional duodenal; phase III
complexes 3 hours following the administration of octreotide.
The enhanced motility may have improved transit and decreased
stagnation in our patient. We treated our patient with daily
octreotide at bedtime for 3 weeks concurrent with Rifaximin 550
mg three times daily, Substantial improvement of nausea, bloating
and abdominal pain were noted. A repeat HBT showed no elevation
of breath hydrogen following glucose challenge. This illustrates
the importance of restoring intestinal motility in maintaining the
effectiveness of Rifaximin in scleroderma patients with intestinal
pseudo-obstruction. Abnormal small intestinal motility is one
of the most common conditions associated with recalcitrant
bacterial overgrowth [2,7]. Therapy with antibiotics for bacterial
overgrowth in these patients is usually unsatisfactory. The role
of diet restriction such as low FODMAP diet is unclear. Prokinetic
agents such as metoclopramide evoke only low-amplitude motor
activity in the proximal GI tract. It is less effective in the distal
intestine. Cisapride enhances gastric emptying in scleroderma and
improves intestinal transit acutely in idiopathic pseudo-obstruction
[8,9]. There are no reports, however, that Cisapride has prolonged
efficacy against pseudo-obstruction in scleroderma. We previously
reported octreotide stimulates intestinal motility in normal subjects
and in patients with gut dysmotility secondary to connective tissue
disorders such as scleroderma [7]. In such patients, the short-term
administration of octreotide reduces bacterial overgrowth and
improves abdominal symptoms [7]. In our patient, octreotide was
effective when combined with rifaximin for the eradication of SIBO.

Rifaximin is among the most effective antibiotics for the
treatment of SIBO [3,10]. It is a semi-synthetic, nonsystemic,
broad-spectrum antibiotic derived from rifamycin with in-vitro
activity against Gram-positive, Gram-negative, and anaerobic
bacteria [11,12]. Approved by the Food and Drug Administration
for traveler’s diarrhea, hepatic encephalopathy, and irritable
bowel syndrome (IBS) with diarrhea, rifaximin also has been
demonstrated to be effective and safe antibiotic treatment for SIBO
[10]. A recent meta-analysis of 32 studies involving 1331 patients
with SIBO (24 cohort studies and 8 randomized controlled trials)
revealed an overall eradication rate of 70.8% (95% CI: 61.4–78.2),
and 4.6% adverse events. Symptom improvement rate after
successful eradication of SIBO was 67.7% (95% CI: 44.7–86.9) [10].
Although its exact mechanisms in the treatment of SIBO remains
incompletely defined, rifaximin is minimally absorbed after oral
administration, preserving its high concentrations in the intestine;
it has a broad spectrum of antibacterial action, yet minimally
alters the gut microbiota and increase the relative abundance of
beneficial bacteria, such as Bifidobacteria and Lactobacilli [12-15].
These actions may reduce bacterial fermentation of carbohydrates,
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improve intestinal permeability and decrease low grade mucosal
inflammation. contributing to the beneficial effect of rifaximin in
SIBO [13,14].

Unfortunately, despite initial success of treating her SIBO, the
patient’s abdominal pain and bloating subsequently worsened after
6 weeks use of rifaximin, accompanied by positive glucose hydrogen
breath test, suggesting the development of rifaximin resistance in
her intestinal flora. We discontinued Rifaximin and started her
with a combination of Metronidazole and Neomycin. Within 1 week
her glucose hydrogen breath test returned to normal, accompanied
by marked improvement in bloating, abdominal pain and nausea.
Over the last few months, our patient has continued to do well
with rotating antibiotic regimens and daily octreotide to stimulate
intestinal motility. Resistance to rifaximin is relatively rare because
this condition develops from a stable mutation in the host cell
DNA, thus unlike plasmid-mediated antibiotic resistance, rifaximin
resistance does not transmit from one strain to another [16]. In
cirrhotic patients with hepatic encephalopathy (HE), long-term
rifaximin treatment for HE was not associated with development
of rifaximin resistance or increase in the rate of infections [17].
Recent studies report that E. Coli develops rifaximin resistance in
populations subjected to an environmental selective pressure [18].
Another study shows that skin rifampin-resistant staphylocose
emerge after prolonged intake of Rifaximin [19]. To date there is no
report on the development of Rifaximin resistance in the treatment
of SIBO.

Conclusion

We reported a case of scleroderma with small bowel dysmotility
and bacterial overgrowth. On different occasions, our patient
ailed to respond to Rifaximin, one of the most commonly used
antibiotics for SIBO. Our case demonstrated that restoring small
bowel motility is critical to maintain the effectiveness of Rifaximin
in the treatment of SIBO. The case also shows that prolonged use
of Rifaximin may result in the development of Rifaximin resistant
bacteria, a condition rarely reported. Rotating antibiotic regimens
is important for treating challenging case of SIBO requiring
prolonged use of antibiotics.
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