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Opinion statement

Gastrointestinal tract (GIT) is commonly involved in patients with systemic sclerosis (SSc).
The GI involvement is quite heterogeneous varying from asymptomatic disease to signif-
icant dysmotility causing complications like malabsorption, weight loss, and severe
malnutrition. This review focuses on the management of GI involvement in SSc and has
been categorized based on the segment of GIT involved. A brief discussion on the role of
patient-reported outcome measures in SSc-GI involvement has also been incorporated.

Introduction

Gastrointestinal (GI) disease is a major cause of mor-
bidity and mortality in systemic sclerosis (SSc) [1, 2•,
3]. GI involvement occurs early in SSc and most pa-
tients (up to 90 %) are affected [4–6]. In SSc,

gastrointestinal disease is heterogeneous, clinically
ranging from asymptomatic disease to significant
dysmotility, and the time course may vary from indo-
lent to rapidly progressive. While the entire GI tract



(GIT) may be involved, the predominantly affected
regions of dysmotility within the GIT often varies
among patients further contributing to the complexity
of management [5, 7].

Optimizing therapies to improve GI function in
patients with SSc is critical as symptoms of
dysmotility significantly impact quality of life. Nau-
sea, vomiting, diarrhea, weight loss, severe

constipation, and fecal incontinence all may culmi-
nate in severe malnutrition [8, 9••, 10]. This re-
view discusses the approach to GI disease manage-
ment in SSc and is divided into sections addressing
targeted therapies for different GI complications. A
summary of the GI management in SSc can be
found in Table 1, and a list of common medica-
tions used can be found in Table 2.

Approach to treatment of esophageal complications of systemic
sclerosis

The esophagus is involved early in SSc and is the most frequently involved
portion of the GIT affecting approximately 90 % of patients [6, 11]. While the
majority of patients are symptomatic, the absence of symptoms does not
exclude esophageal dysfunction [11, 12•, 13].

Gastroesophageal Reflux Disease (GERD)

Gastroesophageal reflux disease (GERD) in SSc is often multifactorial
and related to a combination of esophageal and/or gastric dysmotility as
well as a normal, weak, or incompetent lower esophageal sphincter
(LES) [14, 15].

GERD management aims to provide symptom relief and prevent
erosions, strictures, and pre-malignant transformation (e.g., Barrett’s)
[15–17]. Several studies suggest that uncontrolled GERD is associated
with micro-aspiration, possibly contributing to the presence and progres-
sion of interstitial lung disease [18–21], although the causal association
has not been determined.

Lifestyle modification and non-prescription medications
GERD management involves a multi-pronged approach. Lifestyle modifi-
cation is an important initial step and includes the avoidance of (1)
aggravating foods, (2) eating more than 3 h before bed, and (3) avoidance
of alcohol and smoking tobacco products [22, 23]. Elevating the head of
the bed at night by 6 in. with a wedge pillow or cinder blocks may also
help alleviate symptoms. Ingestion of multiple small meals throughout the
day rather than three large meals is recommended [24, 25]. Over-the-
counter antacids may be used for mild disease on an as-needed basis,
although they are not generally enough to prevent complications of GERD.

Proton pump inhibitors
Proton pump inhibitors (PPI) may be prescribed as a single or double dose in
moderate to severe GERD. Although objective data supporting double-dose PPI
is limited and some studies suggest no significant improvement in esophageal
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Table 1. Summary of management of gastrointestinal involvement in scleroderma

Gastrointestinal
complication

Initial intervention/
testing

Subsequent interventions Additional modifications

Gastroesophageal
reflux disease
(GERD)

Dietary and lifestyle
modification; daily PPI

Ensure PPI (if traditional) is
taken 30 min to 60 min prior
to eating; consider trial on
alternative PPI and/or may
increase to twice-daily dos-
ing; if still not controlled
may add H2 blocker at night;
if still not controlled with
high-dose and or combina-
tion therapy consider
gasteroenterology referral
for pH monitoring, imped-
ance testing, and endoscopy

Small meals throughout the
day, more food earlier in the
day, walking after eating,
sleeping on an incline/
wedge, avoidance of aggra-
vating foods

Barrett’s
esophagus

Optimize GERD regimen and
continue close monitoring
with gastroenterologists
with regular upper
endoscopy

Radiofrequency ablation
may have benefit in low-
moderate grade dysplasia
and is indicated in high-
grade dysplasia

Stricture Optimize GERD therapy If dysphagia is persistent, may
require endoscopic dilation

Gastroparesis Management may include
prokinetics or gastric
emptying study to confirm
delayed gastric emptying

Modify diet and optimize fluid
intake; if symptoms persist
check EKG for prolonged QT;
add promotility agent (e.g.,
metoclopramide) if normal
QT and no drug interactions;
may use domperidone or
erythromycin; treat nausea

Small meals, walking after
eating

Gastric antral
vascular ectasia
(GAVE)

Endoscopy to confirm the
diagnosis; argon plasma
therapy in patients with
active bleeding; supportive
care in the acute setting

Repeated sessions of argon
plasma therapy may be
required; alternative
approach is laser therapy.
Immunosuppression may
play a role in patients who
have other indications
requiring such drugs

Small intestinal
bacterial
overgrowth
(SIBO)

Breath tests have poor
sensitivity; tests for
underlying malabsorption.
Therapeutic trial of
antibiotics (metronidazole,
ciprofloxacin, neomycin,
rifaximin, amoxicillin,
doxycycline)

In recurrent cases, cyclic
antibiotic therapy;
probiotics can be used in
conjunction; in cases of
malabsorption, simultaneous
oral or parenteral nutritional
support. FODMAP diet can
also be considered

Intestinal pseudo-
obstruction

Clinical evaluation; imaging to
exclude mechanical cause of
obstruction (abdominal
radiograph, CT scan of the

Nutritional support, prokinetic
agents (such as
subcutaneous octreotide),
and broad-spectrum
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acid exposure or symptom control, the treatment options for severe GERD are
limited and some patients may benefit [26]. Risks associated with prolonged
PPI use are important to consider and include osteoporosis, risk of Clostridium
difficile infection, pneumonia, and interaction with anti-platelet agents. These
risks should be discussed at the time of drug initiation [27–30]. These associ-
ations are noted in large cohort studies in the general population, and in the
authors’ view, the benefits of PPIs outweigh the risks. Of the six available PPIs,
the traditional delayed release PPIs include omeprazole, lansoprazole,
pantoprazole, and rabeprazole. They are prodrugs that are activated upon
exposure to the acidic environment of the secretory canaliculus. With these
drugs, synchronizing ingestion of the drug with meal-stimulated acid secretion
optimizes acid suppression. Therefore, these PPIs should be ingested 15–
60 min prior to a meal, which may negatively affect compliance [31]. Given
differences in bioavailability and efficacy between PPIs, switching to an alter-
native PPI (e.g., from older to newer) may be effective. An oral dissolving PPI
such as lansoprazole can also be used in patients with esophageal stasis.

If symptoms of GERD persist despite twice-daily PPI, H2 receptor antagonists
(H2RA) may be prescribed at night or further evaluation with esophageal pH
testing can be tried. Testing may be performed while on therapy in combination
with pH impedance testing in such patients. This approach helps to clarify the

Table 1. (Continued)

Gastrointestinal
complication

Initial intervention/
testing

Subsequent interventions Additional modifications

abdomen); patients need to
be hospitalized and initial
supportive treatment

antibiotics; in severe cases
that have failed conservative
therapies, surgery can be
considered for the sake of
decompression

Malnutrition Screening and early detection
is vital; BMI should be
evaluated at each visit.
Screening tools like MUST
and laboratory test to
identify nutritional
deficiencies

Total parenteral nutrition is
needed in severe cases; a
selected group of patients
need percutaneous feeding
tubes

Constipation Good bowel hygiene and trial of
stimulant laxatives and stool
softeners

Osmotic laxatives Liberal ingestion of fluids and
ensuring adequate fiber
intake in daily diet

Diarrhea Identified the cause as cause is
multifactorial

Identification and
management of the etiology
is important (dysmotility,
SIBO, fat malabsorption)

Fecal incontinence Optimize the management of
diarrhea and SIBO;
biofeedback, pelvic floor
exercises

Sacral nerve stimulation for
resistant cases

Abbreviations used in the table are discussed in the text

Management of Gastrointestinal Involvement in Scleroderma 85



efficacy of the prescribed PPI therapy by defining pathological acid versus non-
acid exposure [23]. Esophagealmanometry in refractory GERD is of limited value
and not recommended. Its use is primarily for accurate placement of trans-nasal
pH impedance probes and to rule out severe hypomotility (e.g., severe scleroder-
ma esophageal dysfunction) or achalasia prior to anti-reflux surgery [23].

H2 receptor antagonists and combination therapy
The H2RA (nizatidine, famotidine, cimetidine, ranitidine) may also be used
independently from or in combination with the PPIs to control GERD [32]. As
nocturnal acid secretion is largely dependent on histamine secretion, it is more
refractory to PPIs. As a result, H2RAs are often added in the evening for
overnight symptom control [33, 34].

Baclofen, a gamma-aminobutyric acid receptor type B (GABA-B) agonist,
also suppresses acid reflux. It inhibits transient LES relaxations, augmenting LES
pressure and length, andmay suppress reflux through a “flap valve”mechanism

Table 2. Medications to treat gastrointestinal manifestations in systemic sclerosis

Proton pump inhibitors
• Omeprazole 20–40 mg 1 to 2 times per day
• Lansoprazole 15–30 mg 1 to 2 times per day
• Pantorazole 40 mg 1 to 2 times per day
• Esomeprazole 20–40 mg 1 to 2 times per day
• Dexlansoprazole 30–60 mg once per day

Histamine-2 receptor blockers
• Famotidine, cimetidine, ranitidine, nizatidine at night
(or twice daily) and as needed if on maximum doses of proton pump inhibitors

Pro-motility agents
• Metoclopramide 10 mg 3 to 4 times per day
• Erythromycin 250 mg 3 to 4 times per day
• Domperidone 10–20 mg 3 to 4 times per day
• Octreotide 50–200 μg, 1 to 2 times per day, subcutaneous injection

Antibiotics for small intestinal bacterial overgrowth
• Amoxicillin 500 mg 3 times per day
• Amoxicillin/clavulanate 500/125 or 875/125 mg 2 times per day
• Ciprofloxacin 500 mg 2 times per day
• Metronidazole 500 mg 3 times per day
• Doxycycline 100 mg 2 times per day
• Bactrim® Double Strength 1 tablet 2 times per day (trimethoprim-sulfamethoxazole)
• Rifaximin 400 mg up to 3 times per day
• Neomycin 500 mg 2 to 4 times per day

Laxatives
• Docusate sodium 100 mg 1 to 2 times per day
• Lactulose 15–30 mL 1 to 2 times per day (watch for increase in gas/distention)
• Milk of magnesia 30–60 mL once per day or magnesium tablets (magnesium oxide)
• Sennosides 1 capsule 1 to 2 times per day
• Polyethylene glycol 17 g 1 to 2 times daily
• Linaclotide 145–290 μg once daily 30 min after breakfast
• Lubiprostone 8–24 μg 2 times daily
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[35]. It is used in GERD symptom management, although no trials have
formally evaluated its use in scleroderma. Sucralfate is an alternative agent, in
cases of erosive esophagitis, although it may aggravate constipation in patients
and data supporting benefit is limited.

Prokinetics
In the acute setting, esophageal dysmotility may culminate in GERD and erosive
esophagitis, and when untreated may cause strictures and Barrett’s esophagus [7,
16]. Prokinetic agents are reported to improve GERD symptoms in SSc by improv-
ing gastric emptying [13, 36], although limited benefit has been demonstrated in
clinical trials [37]. Combination therapy with prokinetic agents and acid blocking
agents may improve symptoms and reduce the risk of tissue damage in early
disease but will have little to no impact in later stages where smooth muscle
atrophy is prominent [13, 38]. Bothmetoclopramide and erythromycin contribute
to GERD control through increasing LES tone and gastric emptying [39–41]. Other
agents (e.g., cisapride and domperidone) are reported to improve symptoms but
associated toxicities resulted in strict regulation [36, 42, 43].

Endoscopic anti-reflux procedures
Upper endoscopy to disrupt strictures is used for symptomatic patients, al-
though no controlled studies are available in SSc. Other more invasive surgical
procedures are potential interventions in SSc GERD and include fundoplication
as well as antrectomy with Roux-en-Y anastomosis [44]. While these interven-
tions may benefit some [45], patients with SSc are at increased risk of associated
complications, especially worsening dysphagia, thus they are reserved for se-
lected patients [7, 46]. If absolutely required, experienced cardiothoracic sur-
geons should perform the surgery.

Novel therapies
Acupuncture was evaluated in a non-SSc population for GERD control. Double-
dose PPI was compared to adding acupuncture to regular-dose PPI and was
found to bemore effective in controllingGERD [47]; however, it is unclear if the
effects of acupuncture on SSc skin would yield similar results. Application of
TENS for dysmotility was suggested as efficacious in a SSc population, although
more data is needed [48]. Several novel pharmacological targets are under
investigation for the management of GERD including nitrous oxide synthase,
CCK receptors, cannabinoid receptors, ghrelin, muscarinic receptors, and opi-
oid receptors aimed at treating GERD via reduction of the transient lower
esophageal sphincter relaxation (TLESR). The efficacy and safety of these agents
are still being determined.

Key recommendations for management of gastro-esophageal reflux disease
In summary, SSc patients are at high risk for refractory GERD and may require
aggressive symptommanagement. Lifestylemodifications including head of the
bed elevation and avoidance of meals 3 h before bedtime are recommended for
nocturnal GERD. Avoidance of aggravating foods is important. Traditional
delayed-release PPIs are given 15–60 min prior to meals for maximal pH
control, though this is less important for the newer PPIs. For patients who fail
daily PPIs, a reminder conveying the recommended PPI dosing time and
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compliance should be communicated. If the patient is compliant, then a
different PPI may be tried and BID dosing may subsequently be implemented
if there is no significant change with alternative drugs. Patients refractory to
twice-daily PPIs may add H2 receptor antagonists at night and/or see a gastro-
enterologist for upper endoscopy, and esophageal pH testing and impedance. If
these tests confirm persistent acid reflux, nightly H2RA should be added.
Interventions for GERD outside of acid suppression (e.g., prokinetics, baclofen)
should not be implemented prior to diagnostic testing. Surgical intervention in
patients with severe GERD should be avoided except in the most extreme cases
where no other alternatives exist. Collaborative care between rheumatology and
an experienced gastroenterologist for patients with refractory disease is impor-
tant for long-term management.

Strictures

Esophageal strictures are complications of chronic, poorly controlled GERD.
They result during healing of erosive esophagitis and lead to a narrowed esoph-
ageal lumen as a consequence of excess collagen deposition and fibrosis. Stric-
tures are suspected with complaints of difficulty passing solid foods through the
esophagus. Stricture formation is seen in up to 29% of scleroderma patients, and
barium esophagogram or endoscopy may be used for evaluation [15].

Treatment of SSc esophageal strictures involves optimizing GERD therapy to
reduce risk of stricture recurrence [49]. If the patient is experiencing dysphagia,
endoscopic dilation is indicated [50]. Complicated strictures (asymmetry, di-
ameter G12 mm or inability to pass an endoscope) may require repeated
sessions. Refractory lesions may be treated with steroid injection although data
is limited. Empiric dilation is not well studied in scleroderma, but in the
absence of stricture, dilation is not recommended due to the risk of esophageal
perforation [51].

Barrett’s esophagus

Barrett’s esophagus is a change from the normal squamous epithelium of the
esophagus to specialized columnar-lined epithelium. It is a complication of
longstanding uncontrolled GERD and esophagitis, and is therefore a risk for
patients with SSc.

Importantly, Barrett’s is the major risk factor for esophageal adenocarcino-
ma and patients should be screened regularly with endoscopic biopsies to
evaluate for malignant progression. One European study evaluated outcomes
of Barrett’s and estimated the esophageal adenocarcinoma risk in SSc prospec-
tively over 3 years [52]. During the 3-year follow-up, there was a 3 % per year
risk of conversion from Barrett’s to high-grade dysplasia/EAC.

The frequency of endoscopic screening for Barrett’s in patients at risk is
dependent on the presence or absence of dysplasia and on the degree of
dysplasia if present [53]. In the absence of dysplasia, screening every 3–5 years
is recommended, whereas for low-grade and high-grade dysplasia, more fre-
quent screening endoscopies with biopsy are advised (6–12 months and every
3 months, respectively).
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Optimizing management of GERD in observational studies prevents meta-
plastic progression to high-grade dysplasia, which is attributed to chronic gastric
acid exposure and resultant DNA damage in Barrett’s metaplastic cells [54–56];
however, as this has not been demonstrated in a prospective, long-term con-
trolled trial, the American Gastroenterology Association (AGA) recommends
against using a PPI solely to reduce progression to dysplasia or cancer.

Until recently, the treatment of choice for early-stage lesions in Barrett’s was
surgery; however, interventional endoscopy now plays an important role [57].
The AGA recommends radiofrequency ablation, photodynamic therapy, or
endoscopic resection with the aim of endoscopic eradiation for patients with
high-grade dysplasia over surveillance.

Approach to treatment of gastric complications of systemic
sclerosis

Gastric antral vascular ectasia

Gastric antral vascular ectasia (GAVE), also known as “watermelon stomach,” is
an endoscopic finding where dilation of gastric sub-mucosal vessels appear in a
spoke-like pattern from the pylorus into the antrum [58]. Anemia, a conse-
quence of acute or chronic gastric bleeding, is the primary complication. While
GAVE is not specific for SSc, it is seen more frequently in this population [59].

Supportive therapies
Management of GAVE in SSc is initially supportive with iron supplementation
and involves monitoring and managing the anemia and endoscopic interven-
tion. Intravenous fluids and blood products are important in the setting of an
acute bleed.

Endoscopic therapies
Endoscopic therapies are a mainstay for the management of GAVE if conserva-
tive therapy has failed. The most common of these interventions include laser
photocoagulation and argon plasma coagulation (APC). Laser and argon plas-
ma coagulation are both commonly accepted as the first-line endoscopic pro-
cedures for the management of GAVE [60–64]. The efficacy of Nd:YAG laser
therapy is well established in the treatment of GAVE, although multiple treat-
ment sessions are often required [65–68]. Argon plasma coagulation is an
alternative endoscopic approach which utilizes targeted argon gas to deliver
highly controlled currents which penetrate target tissues [69]. It is also a well-
recognized intervention in the management of GAVE [63, 70, 71], andmultiple
sessions may also be required for optimal bleeding control [72, 73]. APC is
considered by many to be superior to Nd:YAG laser when considering cost,
convenience, and complication rates [63, 74].
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Some data supports a role for endoscopic band ligation in GAVE manage-
ment; however, data is from small or retrospective studies with variable out-
come reporting and there are no studies in SSc [75, 76]. Data on other endo-
scopic procedures used to manage GAVE (e.g., sclerotherapy, cryotherapy,
heater probe) is limited [77, 78].

Given the currently available therapies and the high morbidity andmortality,
surgery (e.g., antrectomy) in the management of SSc-associated GAVE would
only be considered in severe refractory cases where all other strategies fail [79].

Gastroparesis

Gastroparesis is defined by abnormal gastric motility and prolonged gastric
emptying in the absence of a mechanical obstruction [80]. Gastroparesis affects
approximately 50 % of SSc patients [60, 81]. Abnormal gastric findings in SSc
relative to normal controls include decreased size of the gastric fundus and
antrum at basal evaluation. Liquid emptying studies demonstrate reductions in
gastric filling after liquid bolus ingestion and delays in gastric emptying from
both the fundus and antrum [82]. As functional dyspepsia may mimic
gastroparesis, documentation of delayed gastric emptying is recommended
prior to initiating prokinetic agents [14].

Non-pharmacological interventions
Dietary and lifestyle modification are important components of gastroparesis
management. In the acute setting, restoration of fluids and electrolytes, and
nutritional support are recommended. In the longer term, optimizing hydration
and avoidance of fatty foods and foods high in soluble fiber are important.
Consumption of small frequent meals is recommended. Optimizing GERD
management is also critical, as gastroparesis will often exacerbate acid reflux.
Medications should be evaluated and those that may contribute to delayed
gastric emptying should be minimized or discontinued if possible.

Prokinetics
Prokinetics and anti-emetics are the mainstay for the pharmacological manage-
ment of gastroparesis. Prokinetics are recommended when evidence of
gastroparesis is noted on objective testing and/or patients have persistent
symptoms of GERD, dysphagia, nausea, and vomiting despite lifestyle modifi-
cation and optimization of acid control. Early satiety and unintentional weight
loss may also occur. Improvement in symptoms rather than repeated gastric
emptying studies determines response to medications, as symptom control
does not correlate well with accelerations in gastric emptying [83, 84]. These
medications are more effective in early disease, prior to the onset of smooth
muscle atrophy. Efficacy, availability, and side-effect profile all must be consid-
ered when selecting medications.

Metoclopramide is the first-line prokinetic therapy in gastroparesis [14]. It
acts through antagonism of the 5-HT4 and D2 receptor and directly stimulates
smooth muscle contraction. As it penetrates the blood-brain barrier, it also acts
on the D2 receptor in the brainstem and antagonism of vagal and brainstem
5HT3 receptors [80]. It has been shown to improve gastric emptying in a case
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series of patients with scleroderma [41], and it is known to be effective in
improving the delay in gastric emptying associated with gastroparesis compli-
cating other conditions [85]. While it is more commonly administered orally,
intramuscular and intravenous formulations are available as well. To facilitate
absorption 30–60 min before a meal, it should be prescribed in the liquid
formulation at the lowest effective dose [14]. The development of medication
tolerance may be a problem with prolonged use. It must be used cautiously in
patients at risk for dysrhythmia as it may prolong the QT interval and result in
serious arrhythmias. An EKG should be done at baseline, prior to initiating the
drug [86, 87]. Its anti-dopaminergic effects in the CNS may result in tardive
dyskinesia, neuroleptic malignant syndrome, acute dystonia, and other serious
toxicities, so caution must be used with administration and patients should be
monitored closely for early neurological effects of the medication with discon-
tinuation of the medication in the setting of involuntary muscle movements.
Prolonged use increases the risk of irreversible extrapyramidal complications
[88].

Domperidone, a peripheral D2 receptor antagonist, is recommended in
patients who are unable to use metoclopramide [14]. It is comparable in
efficacy to metoclopramide, but the CNS side effects are reduced, as it does
not cross the blood-brain barrier. However, due to associated cardiac arrhyth-
mias, it is not widely available in the United States.

Macrolide antibiotics are motilin receptor agonists and have a role in
stimulating gastric emptying [89–92]. Erythromycin may be used in the short
term using the oral suspension (200 mg/5 mL) or intravenous formulation;
however, long-term use is limited due to tachyphylaxis, which may result in the
setting of downregulated motilin receptors. Additional risk associated with this
drug involves sudden cardiac arrest [93]. An EKG should also be checked prior
to the administration of this drug due to risk of QT prolongations.

Cisapride, a drug with strong 5HT4 receptor and weak 5HT3 receptor
antagonism, was previously used for gastroparesis; however, it is no longer
recommended in light of the risk of sudden cardiac death associated with this
drug [94].

Pyridostigmine is a cholinesterase inhibitor that may also have a role in
stimulating gastric motility by increasing acetylcholine levels and increasing
gastric contractions. This drug was reported in a case report to be efficacious in a
patient with gastroparesis secondary to autoimmune disease, although there is
no data available for its use in SSc [95].

Other alternative interventions were recently reported as possible
therapies of gastroparesis in SSc. Ghrelin, a neuro-hormonal transmitter
secreted by the stomach, was demonstrated to enhance gastric emptying
and improve symptoms in patients without SSc [96, 97]. One recent
randomized, double-blind placebo-controlled crossover study showed
that an infusion of ghrelin (5 μg/kg) significantly accelerated gastric
emptying in SSc suggesting it may be a novel therapy worthy of further
study in this population [98]. There are several other therapies under
investigation for gastroparesis, but further discussion of these novel
agents is beyond the scope of this review.

Non-pharmacological interventions for the treatment of gastroparesis are
being studied in SSc and have included acupuncture-based modalities. These
interventions are hypothesized, in part to act by enhancing vagal activity
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through peripheral nerve stimulation. A systematic review recently found self-
reported and physiologic evidence for improvement in GI symptoms or func-
tioning in patients with SSc [99].

Anti-emetic therapy
In patients with gastroparesis, treatment of nausea and vomiting with anti-
emetics is important. A variety of medications are available to treat nausea
related to gastroparesis, including serotonin 5HT3 antagonists (e.g.,
ondasetron, granisetron transdermal), antihistamines (e.g., meclizine), and
the serotonin 5HT2/alpha-2 adrenergic receptor antagonist, mirtazapine.
Long-term efficacy among patients with SSc is variable. Dronabinol may play
an increasing role, as it is now more widely available.

Management of refractory gastroparesis
In patients with gastroparesis refractory to medical management, oral
intake should continue for as long as the patient is able to maintain
their nutritional status. If the patient is unable to tolerate solid food, a
dietician should be consulted to assist in guiding the consumption of
pureed or liquid nutrient-dense meals [14]. If oral intake is insufficient
(e.g., patient loses 10 % or more of their usual body weight in a 3–6-
month time period or they are repeatedly hospitalized for recurrent
symptoms), supplemental feeds through a jejunostomy tube should be
considered if they have a functioning lower bowel [14]. If the small
bowel is not functional or the patient does not tolerate enteral tube
feeds, parenteral nutrition may be required. There is no data to support
the use of gastric stimulators in scleroderma. Surgical interventions such
as venting gastrostomy or gastrectomy carry a high risk of associated
complications in our patient population and should be reserved for
refractory cases where all other therapies have failed or avoided alto-
gether [100].

Key recommendations for the management of gastroparesis
Patients with SSc who have symptoms suggestive of gastroparesis
should have a gastric emptying study done to confirm delayed gastric
emptying, prior to the initiation of medications. Initial management of
gastroparesis includes dietary modification and optimizing hydration.
In patients with persistent symptoms, prokinetics and anti-emetics may
be required. Prokinetics are more effective in early disease where
smooth muscle atrophy is minimal. Liquid formulations may increase
absorption. Metoclopramide is the first-line therapy, although patients
should be monitored closely for signs of neurotoxicity, and the med-
ication should be discontinued at the earliest symptom. Domperidone
and erythromycin may be considered in cases where metoclopramide
intolerance or efficacy is an issue. An EKG should be done at baseline
to evaluate for a prolonged QT interval prior to the initiation of these
drugs. Pyridostigmine, a reversible cholinesterase inhibitor, may also
have a role in the management of refractory disease. Parenteral nutri-
tion may be required in severe cases with excessive weight loss or
recurrent hospitalizations. Gastrectomy is associated with a high risk
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of complications and should be only be used in the most severe
refractory cases when all other therapies have failed.

Small intestinal involvement

About 40 to 90%of patients with SSc are reported to have intestinal dysmotility
[101, 102]. A decrease in the intestinal peristalsis can lead to stasis and dilata-
tion causing bacterial overgrowth; rarer complications include intestinal
pseudo-obstruction and pneumatosis cystoides intestinales [7].

Approach to treatment of Small Intestinal Bacterial Overgrowth
(SIBO)

Stasis of intestinal contents results inmigration and colonization of bacteria from
the colon and leads to their overgrowth [36]. Patients usually complain of post-
prandial bloating, nausea, vomiting, abdominal pain, diarrhea, excessive flatu-
lence, and inability to maintain body weight despite good oral intake. Malab-
sorption eventually ensues with deficiency of fat-soluble vitamins, vitamin B12,
and iron. As an initial screening test, serum carotene (a marker of vitamin A
absorption), serum B12, 25-hydroxy-vitamin D, iron, and pro-thrombin time
readings can be obtained. Breath tests (lactulose hydrogen, glucose hydrogen)
have been used to assess for SIBO; however, these tests have a poor sensitivity
ranging from 65 to 70 % despite good specificity [103]. Further, it has been
proposed that breath tests are unable to detect overgrowth in the more distal
reaches of the small intestine [104]. Thus, accurate diagnosis of SIBO continues to
pose a number of challenges in clinical practice. The aim of treatment is to relieve
the symptoms, prevent complications, and avoid any nutritional deficiencies.

Antibiotic therapy
Due to the poor yield and difficulty with interpretation of breath tests, the
approach by most clinicians is to empirically treat with broad-spectrum antibi-
otics. The objective of antibiotic therapy in SIBO is to modify the bacterial flora
in a manner that results in symptomatic improvement rather than eradicate it
[105]. Antibiotic therapy has been shown to significantly improve symptoms in
SSc patients with SIBO [106]. Effective antibiotic therapy must cover both
aerobic and anaerobic enteric bacteria given the wide variety of gut flora in
different parts of the intestine.

A trial of antibiotics despite being an appealing alternative tomost clinicians
lacks standardization with regards to the choice of antibiotics, dosing, duration
of the regimen, and measurement of outcome. Recently, a meta-analysis was
performed to compare the clinical effectiveness of antibiotic therapies in the
treatment of symptomatic patients with SIBO [107]. Of the ten studies that met
the inclusion criteria, antibiotics weremore effective than placebo (effectiveness
ratio=2.55; 95 % confidence interval=1.29–5.04). Rifaximin was the most
commonly used antibiotic. The clinical response was quite variable and ranged
from 62 to 91 % for those who were successfully eradicated as determined by
breath test normalization.
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The authors recommend a 2-week trial of antibiotics followed by
assessment of symptoms; if there is subjective improvement, the patients
can be monitored closely for recurrence of symptoms; if not, some
proceed with cyclical course of 2 weeks on antibiotics and 2 weeks
off, or continuous rotation every 2 weeks. Some antibiotics that have
been used include amoxicillin, ciprofloxacin, metronidazole, doxycycline,
neomycin, trimethoprim-sulfamethoxazole, tetracyclines, levofloxacin,
and rifaximin. In patients with recurrence of SIBO or when SIBO co-
exists with other complications like malabsorption or intestinal failure,
rotating antibiotic regimens are recommended to prevent the develop-
ment of resistance.

Probiotics
Probiotic therapy may have a role in the treatment of bacterial overgrowth
syndrome especially in case of resistant cases when used in conjunction with
antibiotics. Data to support their use is scant and primarily from open-label
studies in patients with irritable bowel syndrome [108]. In a pilot study,
patients with SIBO and chronic abdominal distension were randomized to
receive either a probiotic or metronidazole [109]. A statistically significant
difference in symptomatic response was reported favoring the use of probiotic
(P=0.036). In another study, the use of probiotics was shown to significantly
improve patient-reported outcomes in the distention/bloating, reflux, and
emotional well-being scales which were measured using the University of
California, Los Angeles, Scleroderma Clinical Trials Consortium Scleroderma
Gastrointestinal scale 2.0 (GIT 2.0) [110]. Double-blind randomized controlled
trials are needed in the future to assess clinical effectiveness. The authors
recommend the use of yogurt with live-active cultures to be taken every day
because it provides 15 to 20 % of daily required calcium and lacks side
effects. However, there have been small studies suggesting that SIBO
increases the likelihood of lactose intolerance in patients with chronic
functional diarrhea probably as a consequence of lactose fermentation in
the small intestine [111].

Dietary modification, nutritional supplementation, and support
A diet consisting of poorly absorbed but fermentable oligo-, di-, and monosac-
charides and polyols (FODMAPs) was developed and shown to be effective in
reducing functional gastrointestinal symptoms in patients with irritable bowel
syndrome [112]. The FODMAP diet alters the gut microbiota composition
(higher fecal pH, reduced bacterial abundance, and greater microbial diversity)
[113]. The FODMAP studies are confined to a single center and have not been
studied in patients with SIBO or SSc; however, it does offer as a less invasive and
potential cheaper intervention and needs multi-center studies. The authors
recommend multivitamin replacement as guided by laboratory testing. If SIBO
progresses to malabsorption with ongoing weight loss despite adequate thera-
py, total parenteral nutrition needs to be considered.

Key treatment recommendations for SIBO
When there is a clinical suspicion for SIBO, it is acceptable to proceed with a
therapeutic trial of antibiotics without further diagnostic testing. The regimen
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and duration of therapy is based on severity of symptoms, clinical response, and
any recurrence of symptoms. Rotating antibiotics are generally required. An
assessment for nutritional deficiencies is important early on in the treatment
course to guide appropriate supplementation. In resistant cases complicated by
malabsorption, total parenteral nutrition (TPN) may be required.

Approach to treatment of intestinal pseudo-obstruction

Intestinal pseudo-obstruction is a clinical syndrome characterized by obstruc-
tive symptoms despite the absence of a mechanical etiology; it is due to a
disorder in the intestinal propulsion seen in patients with SSc [114]. It can be
either acute or chronic. Until recently, there was scant data on the demo-
graphics, clinical course, and outcomes except for case reports. A single-center
case–control study specifically looked into demographics, clinical course, out-
comes, and mortality in SSc patients admitted with acute intestinal pseudo-
obstruction [115]. The most common symptoms were nausea and abdominal
pain. As expected, an abdominal radiograph and/or computer tomography scan
of the abdomen was performed inmost patients to exclude a mechanical cause.
Of these cases, 70% had spontaneous resolution with conservative measures of
intravenous hydration and bowel rest, 9 % underwent surgical resection, and
25 % required prolonged TPN. There was a 16 % patient mortality in this
population; mortality was higher in male patients (p=0.014), patients with
low hemoglobin (p=0.00008), and those with a low serum albumin (p=
0.001) at presentation.

Initial management
Patients with intestinal pseudo-obstruction need to be hospitalized for further
evaluation to exclude mechanical causes andmanagement. The management is
aimed to relieve symptoms due to dysmotility and likely associated SIBO. The
initial treatment includes bowel rest, intravenous fluids, broad-spectrum anti-
biotics, and correction of electrolyte imbalances.

Nutritional support
Patients with intestinal pseudo-obstruction often have difficulty maintaining
normal oral nutrition and their body weight [116]. Due to the insidious onset
of disease and delay in recognition, the problems with nutrition are often
present for many months to years. Up to two thirds of the patients have
nutritional deficiencies and almost half of them need some form of nutritional
support [116, 117]. An evaluation by nutrition experts early in the hospitaliza-
tion is vital as they consider several factors (intestinal absorptive function,
electrolyte imbalances, weight, body mass index, dietary history) prior to
prescribing the appropriate nutritional support. Patients with intestinal failure
need long-term TPN.

Prokinetics
Prokinetic agents usually improve gastrointestinal propulsive activity. There is
lack of good evidence in the use of these agents. However, prokinetics are used
in conjunction with antibiotics to decrease the bacterial load in the small
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intestine. Various case series have reported the effectiveness ofmetoclopramide,
cisapride, and domperidone in relieving pseudo-obstruction; erythromycin has
no effect on intestinal dysmotility in patients with SSc [118]. Octreotide, a
somatostatin analogue, has been best studied in SSc patients with pseudo-
obstruction and shown to have favorable results by improving intestinal mo-
tility [119–121]. It is effective in doses of 50 to 200 μg administered as a
subcutaneous injection in divided doses. Long-acting preparations are also
available and have been shown to be quite effective in relieving symptoms
and improving motility [119]. However, it is important to exclude bowel
obstruction prior to starting octreotide. The authors recommend starting sub-
cutaneous octreotide at 50 μg twice daily during an acute attack, and ensuing
clinical improvement is usually seen within 2–3 days. In the event that a
satisfactory response is not seen, the dose may be increased up to 200 μg per
day. In recurrent cases, 50 μg of subcutaneous octreotide can be given at
bedtime; alternatively, long-acting preparations are available which can be
given once a month. In resistant cases, a combination of erythromycin and
octreotide can be tried, especially in patients with gastroparesis [122]. In
these patients, octreotide can decrease gastric emptying and make gastroparesis
worse.

Surgical options
In SSc-associated small intestine dysmotility, surgical resection of the involved
tissue is usually discouraged due to the risk of prolonged post-surgical ileus and
diffuse GIT involvement [123]. However, surgery might be considered in severe
cases of intestinal pseudo-obstruction that have failed conservative/medical
therapies, for the sake of venting (decompression to relieve symptoms) and
feeding, and to exclude intestinal obstruction.

Key treatment recommendations for intestinal pseudo-obstruction
The diagnosis of pseudo-obstruction has to be made after carefully excluding
for any mechanical cause of obstruction. The authors use broad-spectrum
antibiotics to treat co-existent SIBO. The key aspects of medical management
include bowel rest, nutritional support, correcting any electrolyte imbalances,
and use of prokinetics. A dietician needs to be involved early in the treatment
course as adequate nutritional support is vital alongside other measures. The
authors prefer using subcutaneous octreotide at doses of 50 to 200 μg per day.
Surgical resection of the intestine is usually discouraged.

Approach to treatment of malnutrition

SSc patients with GI involvement are at risk for malnutrition; various causes
exist including malabsorption from SIBO, dysmotility in various segments of
the GIT, and the resultant nausea and vomiting that may affect oral intake [124,
125]. In a Canadian study using the malnutrition universal screening tool
(MUST), up to 18 % of SSc patients were at high risk of malnutrition; it was
associated with shorter disease duration, markers of GI involvement, and
disease severity [126]. Hence, screening for malnutrition is recommended in
all SSc patients.

96 Scleroderma (D Khanna, Section Editor)



Screening for malnutrition
A set of basic laboratory tests should be obtained including hemoglobin (may
indicate nutritional deficiency such as iron, folic acid, or vitamin B12), serum
carotene (indicative of fatmalabsorption), and serum folate (elevated in bacterial
overgrowth). Serum albumin is neither sensitive nor specific for malnutrition,
unless it falls below 3.5mg/dL [127]. Measurement of pre-albumin is better (due
to long-term protein stores) than albumin (has a quick turnover). In patients
with suspected malabsorption (like SIBO), additional tests should be performed
to assess for micro- or macro-nutrient deficiency. Patients who screen positive for
malnutrition should be referred to a dietitian for a more detailed evaluation.
These patients may require temporary or long-term home TPN.

Pneumatosis cystoides intestinalis

Pneumatosis cystoides intestinalis or air in the bowel wall has been reported in
SSc. It is usually of no consequence, but sometimes can be life threatening in the
event of a pneumoperitoneum [128]. Usually, these cysts do not require sur-
gery; yet, it is important to be aware of this rare condition.

Colon and anorectal disorders

Colonic involvement is seen in 20 to 50 % of SSc patients and usually presents
as constipation or diarrhea. The early phases of colonic involvement are asso-
ciated with constipation from delayed intestinal transit. As the small intestinal
dysmotility sets in, the luminal dilatation leads to bacterial overgrowth and
diarrhea frommalabsorption [129]. In addition to SIBO, diarrhea can occur due
to fibrosis of lymphatic drainage system and chronic intestinal ischemia affect-
ing the small bowel [7]. Diarrhea with co-existent fecal incontinence makes the
symptoms more apparent and affects quality of life.

The anorectum is affected in 50 to 70 % of patients with SSc, and over 20 %
develop fecal incontinence [130, 131]. Thinning and atrophy of the internal
anal sphincter (IAS) has been implicated as the cause of the incontinence [132].
A recent study utilizing a novel method (functional lumen imaging probe and
endoanal ultrasound) to assess for biomechanical abnormality revealed that the
middle anal canal (IAS and external sphincter) of SSc patients was thinned out
and easily distensible compared to controls [133]. Patients usually present with
chronic diarrhea, fecal incontinence, and rectal prolapse.

Approach to treatment of constipation

As with management of any chronic constipation, existent constipating
medications should be stopped and structural causes should be excluded
[4]. Lifestyle modifications should be advised—liberal ingestion of fluids
and ensuring adequate (but not excessive) fiber intake. Fiber-based
laxatives are usually helpful in patients with episodic constipation who
form hard stools (due to lack of water) or in those with difficulty in
expelling stools from the rectum. Some SSc patients may find it hard to
tolerate the increased fiber intake due to SIBO. Osmotic laxatives such
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as senna, bisacodyl, and polyethylene glycol (Miralax®) are helpful in
fecal impaction and in those with slow transit; lactulose can make the
bloating and flatulence significantly worse. These laxatives exert their
effects primarily via alteration of electrolyte transport by the intestinal
mucosa and by increasing intestinal motor activity. Stool softeners are
effective when used in combination with stimulant laxatives. Patients are
advised to take their laxatives every 2–3 days to maintain a healthy
bowel regimen. The regimen may be tailored to the individual patient’s
needs.

Approach to treatment of diarrhea

Dietary measures to improve stool consistency should be attempted.
Alternative causes for diarrhea need to be considered—infections, celiac
disease, amyloidosis, and microscopic colitis (patients with immune-
mediated disorders are at increased risk). A rotational antibiotic regimen
is used to treat SIBO. Anti-diarrheal agents such as loperamide can be
used to inhibit peristalsis and secretion, but must be weighed against
the risk of inducing pseudo-obstruction. In cases of fat malabsorption
from SIBO, bile acid sequestrants can be used [4].

Approach to treatment of fecal incontinence

The treatment should focus on appropriate management of diarrhea and utili-
zation of behavioral therapies like anorectal biofeedback training and pelvic
floor exercises.

Sacral nerve stimulation has been shown to be a safe and effective interven-
tion to treat fecal incontinence in SSc patients [134, 135]. An implantable pulse
generator is inserted under local anesthesia by a surgeon. The short- and long-
term effects have been very encouraging, with a decrease in episodes of fecal
incontinence and marked improvement in quality of life. The procedure is
associated with minimal morbidity.

Key treatment recommendation for colon and anorectal involvement
A work-up for constipation should include exclusion of structural causes.
Lifestyle modifications should be instituted alongside medications. Pharmaco-
logic management should be individualized based on the nature of constipa-
tion and the presence of other GI symptoms. Diarrhea is often multifactorial
and should be accordingly managed after carefully identifying the causes.
Optimal management of diarrhea is an important aspect of treating fecal
incontinence. Biofeedback and sacral nerve stimulation can be helpful.

Patient-reported outcome measures

Most patients with SSc often have multiple types and anatomical seg-
ments of GIT involvement. Often, the correlation between histologic and
physiologic severity and GIT symptoms is poor [7, 36]. The symptoms
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often precede laboratory or anatomical abnormality. All these factors
make it challenging to quantify the GIT involvement in SSc, stressing
the need for a validated patient-reported instrument or outcome (PRO).
PROs capture the patients’ illness experience in a structured format and
may help providers understand symptoms from the patients’ perspective
[136]. There are two well-validated PRO instruments to assess the GI
burden due to SSc.

The University of California, Los Angeles, scleroderma clinical trials consortium scleroderma
gastrointestinal scale 2.0 (GIT 2.0)

GIT 2.0 is a shortened version of GIT 1.0, which was originally devel-
oped to capture GIT involvement in patients with SSc [137, 138]. It has
been validated for use to capture the GI burden due to SSc. GIT 2.0 is a
seven-multi-item scale with areas of reflux, distention/bloating, diarrhea,
fecal soilage, constipation, emotional well-being, and social functioning
and has been shown to have a good test–retest reliability. Symptom
scales were able to discriminate subjects with corresponding clinical GI
diagnoses. The total GIT 2.0 score, developed by averaging six of seven
scales (excluding constipation), was reliable and provided greater dis-
crimination between mild, moderate, and severe self-rated GI involve-
ment than individual scales. The authors routinely use this scale in
clinical care of all patients with SSc to screen for any GI involvement,
and it has been translated into many languages. It is available free of
charge at http://uclascleroderma.researchcore.org/.

National Institute of Health Patient-Reported Outcomes Measurement Information System
(PROMIS®) Gastrointestinal (GI) Symptom Measures (PROMIS-GI)

Recently, the PROMIS-GI instrument was developed to have a standardized,
rigorously developed, electronically administered set of PROs that span the
breadth and depth of GI symptoms, and that could be used across all GI
disorders for clinical and research purposes [139••]. PROMIS-GI has 60 items
and assesses eight domains: gastroesophageal reflux, disrupted swallowing,
diarrhea, bowel incontinence/soilage, nausea and vomiting, constipation, belly
pain, and gas/bloating/flatulence. It utilizes a computer adaptive testing and
hence the questions can be customized to the patient’s responses based on the
available items. PROMIS-GI was shown to have content and cross-sectional
construct validity when used in diverse GI patient populations and specifically
in SSc patients [139••, 140].

Conclusion

GI involvement in SSc is common and is quite varied in presentation; it can be
potentially disabling and is associated with poor health-related quality of life.
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Early recognition is important. The management is mainly aimed at alleviating
the symptoms and preventing complications.
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