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Microscopic colitis is a chronic inflammatory condition of the colon characterized
by chronic watery diarrhea, generally with endoscopically normal or nonspecific
findings, and can be diagnosed by histopathological examination of colon
mucosal biopsies. Some patients experience severe symptoms that do not
respond to conventional medical treatment. A glucagon-like peptide-2 (GLP-
2) analog, teduglutide, is used in patients with short bowel syndrome (SBS)
dependent on parenteral support. In this case report, we describe a patient
with microscopic colitis who demonstrated significant symptom improvement
following teduglutide treatment.

teduglutide, microscopic colitis, treatment, refractory, nutrition

Introduction

Microscopic colitis is a condition that causes chronic diarrhea, predominantly
affecting middle-aged and older adults. Typically, it presents with endoscopic findings
that are normal or nonspecific in nature (1). The underlying mechanism of diarrhea is
believed to be mucosal inflammation, which leads to epithelial damage such as flattening
(1, 2). Initial treatment for patients with active microscopic colitis typically involves
budesonide and loperamide (3). However, some patients may not respond to budesonide
(4), and biologic agents and immunomodulators like infliximab, 6-mercaptopurine, and
vedolizumab have been utilized for those who are refractory to budesonide (5-7). Surgical
management is considered for patients with microscopic colitis resistant to medical
therapy (8).

Teduglutide, a GLP-2 analog, demonstrates a potent intestinotrophic effect and is used in
patients with SBS to decrease the need for parenteral support. It enhances intestinal absorption
and increases villus height and crypt depth of the intestinal mucosa (9).

In this report, we present a case of a patient with microscopic colitis which was refractory
to treatment with budesonide and multiple biologic agents and immunomodulators, but
achieved successful treatment with teduglutide.
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Case report

In January 2018, a 48-year-old male with a history of chronic
diarrhea due to microscopic colitis was hospitalized for significant
weight loss, weakness, and diarrhea. The patient’s past medical history
included sensorineural auditory deficits, alopecia, multiple instances
of malaria during childhood, and microscopic colitis. The patient’s
familial medical history revealed no significant findings apart from
both parents having diabetes. A diagnosis of microscopic colitis was
established at the age of 41. The patient reported more than 20 bowel
movements per day, an increase from his baseline of 10-12 bowel
movements per day that began 3 days prior to admission, despite being
with  his
6-mercaptopurine. The patient presented with a weight of 55.4kg and

compliant home regimen of budesonide and
a body mass index (BMI) of 19.2kg/m?, reflecting a significant weight
loss of more than 10kg over the past 6months. As part of the
therapeutic strategy, infliximab was incorporated into the established
treatment regimen, with a planned administration of 5mg/kg at 0, 2,
and 6weeks, followed by subsequent doses every 8weeks. A
comprehensive elemental diet complemented by dietary supplements
was implemented. However, his symptoms and nutrition status did
not improve. The patient was started on total parenteral nutrition
(TPN) during admission due to severe malnutrition in the setting of
chronic diarrhea. After 14days of hospitalization, his bowel
movements slightly improved, and he was discharged to home
with TPN.

In order to assess response to infliximab, an
esophagogastroduodenoscopy (EGD) and a flexible sigmoidoscopy
were performed as an outpatient in June 2018, and mucosal biopsies
were obtained. A pathology report showed duodenal mucosa with
mild villous blunting, crypt hyperplasia, and slightly increased
intraepithelial lymphocytes (Figure 1A). Of note, celiac disease was
previously ruled out by negative tissue transglutaminase
immunoglobulin A (IgA) with detectable total IgA and absent celiac
HLA-DQ genes. In rectosigmoid colon, mucosa with increased
crypt
degeneration and mucin depletion with abundant lymphoplasmacytic

intraepithelial and lymphocytosis, surface epithelial
infiltrate in the lamina propria were also seen, overall findings
consistent with lymphocytic colitis (Figure 1C).

The patient’s nutritional status improved significantly on TPN,
and his weight increased to 77.1 kg with a BMI of 25.9kg/m’ during a
follow-up visit in July 2018, 6 months after initiation parenteral
nutrition support. However, the patient continued to have 8-10 bowel
movements daily on budesonide, 6-mercaptopurine, and infliximab.
Previously, cholestyramine, tetracycline, cyclosporine, and bismuth
salicylate had been tried with limited benefits. Consequently,
infliximab was discontinued after the patient received the fourth dose,
and a trial of vedolizumab was considered. The GLP-2 receptor
agonist, teduglutide, was initiated at a dose of 0.05mg/kg per day to
manage his clinical symptoms of microscopic colitis and possibly
reduce or discontinue parenteral nutrition support.

After 3months, in October 2018, diarrhea improved significantly
from 8 to 10 bowel movements to three bowel movements daily. The
patient’s weight further improved to 79.8 kg with a BMI of 26.8 kg/m”.
The patient tolerated teduglutide without major side effects. Due to
the improvement of symptoms, the patient declined to start
vedolizumab, and repeat EGD and flexible sigmoidoscopy were
scheduled. Budesonide and 6-mercaptopurine were discontinued.
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Two months later in December 2018, TPN requirement was reduced
to 4 nights per week. The patient continued to have two to three bowel
movements daily. Repeat biopsies were performed in February 2019,
approximately 7 months after the initiation of teduglutide, which
showed small bowel mucosa with a definite improvement in villous
architecture (Figure 1B) and normal colorectal mucosa indicative of
complete resolution in rectum (Figure 1D). In August 2019, about
13 months after the initiation of teduglutide, TPN was eventually
discontinued. The patient also received care at an outside hospital
while visiting his family in a different state in 2020. In March 2020, the
patient had a repeat colonoscopy done at the outside hospital, which
again showed no evidence of microscopic colitis. In September 2020,
6-mercaptopurine was restarted, but the indication is not clear as this
happened at the outside hospital. Between May 2021 and October
2021, teduglutide administration was suspended temporarily due to
insurance-related issues, leading to an escalation in the patient’s bowel
movement frequency to four to five instances per day during this
period. Upon resuming teduglutide therapy in November 2021, the
patient experienced a return to the baseline bowel movement
frequency of one to two times daily, accompanied by improved
hydration status. As of the latest follow-up in March 2023, the patient
reports feeling well-hydrated and continues to have formed bowel
movements one to two times per day while receiving a daily dose of
0.05mg/kg teduglutide. No modifications were introduced to the
management of microscopic colitis during this time frame, and the
patient has consistently been off total parenteral nutrition (TPN) since
August 2019. Figure 2 summarizes the timeline of treatment changes
and patient outcomes.

Discussion

In this case report, we present a refractory microscopic colitis
patient who was previously treated with multiple regimens, including
budesonide, 6-mercaptopurine, and infliximab, and with a new
treatment using the GLP-2 analog, teduglutide, to enhance intestinal
function and reduce parenteral nutrition. With this new treatment
involving teduglutide, the patient not only experienced improved
nutritional conditions but also showed improvement in the
microscopic colitis itself. This is the first reported case of teduglutide
being effective for the refractory microscopic colitis.

The patient described in this report was diagnosed with
lymphocytic colitis, a subtype of microscopic colitis characterized by
>20 intraepithelial lymphocytes per 100 surface epithelial cells (10).
His small intestine was also affected, with blunted villi and
lymphocytic infiltration, which could be additional contributing
factors to his diarrhea. The patient’s chronic diarrhea persisted despite
treatment with budesonide, 6-mercaptopurine, and infliximab. Like
our case, microscopic colitis can be challenging to treat, as patients
may not tolerate or respond to medical treatment with glucocorticoids,
biologic agents, and immunomodulators, even requiring surgery in
some cases (5-8). While considering vedolizumab, the patient was
started on teduglutide, a GLP-2 analog, to decrease parenteral support,
which resulted in the significant improvement of diarrhea and
histological resolution of microscopic colitis.

GLP-2 is an intestinal hormone with intestinotrophic effects,
including increasing the depth of the crypt and height of villi in the
intestinal mucosa and suppressing apoptosis of intestinal cells. It has
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FIGURE 1

Pathology before and after treatment with teduglutide. (A) Duodenal mucosa before treatment with teduglutide with mild villous blunting, crypt
hyperplasia, and slightly increased intraepithelial lymphocytes. (B) Duodenal mucosa after treatment with teduglutide with a definite improvement in
villous architecture. (C) Rectosigmoid colon before treatment with teduglutide with increased intraepithelial and crypt lymphocytosis, surface epithelial
degeneration and mucin depletion with abundant lymphoplasmacytic infiltrate in the lamina propria, overall findings consistent with lymphocytic
colitis. (D) Rectum after treatment with teduglutide with normal colorectal mucosa indicative of complete resolution in rectum.
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FIGURE 2
Timeline of treatment changes and patient outcomes.
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been used for the treatment of short bowel syndrome to enhance
intestinal function and reduce the requirement for parenteral nutrition
support (11, 12). We hypothesize that the intestinotrophic effects of
GLP-2 could reverse the flattening and degeneration of epithelial cells
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in microscopic colitis. Moreover, GLP-2 is known to exert potent anti-
inflammatory and anti-apoptotic effects in the gastrointestinal tract
(13). A study using an inflammatory bowel disease (IBD) rat model
showed a significant reduction of gross and histological lesions after
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receiving GLP-2. A substantial drop in gene expression of tumor
necrosis factor-alpha and interferon-gamma was also observed (14).
Another study involving mice with nonsteroidal anti-inflammatory
drug-induced enteritis demonstrated decreases in histological disease
activity, myeloperoxidase activity, cytokine induction, and apoptosis
with GLP-2, further confirming the effects of GLP-2 in protecting the
integrity of the mucosal epithelium (15). The anti-inflammatory and
intestinotrophic effects of GLP-2 may have induced the significant
symptomatic improvement and complete histologic resolution of
microscopic colitis in this patient. This case illustrates a complicated
case of refractory microscopic colitis, which resolved after the treatment
with GLP-2 analog. We believe the GLP-2 analog may represent a new,
potentially effective therapy for microscopic colitis. Further investigation
and clinical trials are warranted to generalize our clinical findings.
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