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Abstract

Ulcerative colitis and ankylosing spondylitis treatment op-
tions are limited to a few classes of medications at this time.
Those options provide improvement for some patients, but
leaves many with ongoing, unremitting symptoms. We re-
port a case of ulcerative colitis (UC) with comorbid anky-
losing spondylitis (AS), in which administration of a daily
subcutaneous liraglutide, an exogenous Glucagon-like
Peptide-1 receptor agonist (GLP-1RA), led to symptomatic
remission of UC and significant improvement in AS symp-
toms.
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Introduction

We present a case of symptomatic remission of UC
and significant symptomatic improvement in AS after
initiation of daily subcutaneous liraglutide.

GLP-1 receptors (GLP-1R) are involved multiple ar-
eas of biological activity, primarily involving the Gl tract
and regulation of blood glucose levels. Endogenous Glu-
cagon-like Peptide-1 (GLP-1) is a rapidly degrading in-
cretin, facilitating glucose-dependent insulin secretion
while inhibiting glucagon secretion and gastric empty-
ing. Levels rise quickly after eating, then drop quickly.
Most GLP-1 producing cells are found in the ileum and
colon, providing a feedback loop between the GLP-1 re-
ceptors in the upper Gl tract and controlling gastric mo-
tility [1]. GLP-1is also produced in the hind-brain where
it may help to regulate hunger through central nervous
system activation of GLP-1R [2].

Exogenous GLP-1RA have the primary benefit of a

significantly longer half-life than GLP-1 itself. Currently
there are GLP-1RA molecules available which require
dosing as infrequently as once a week. These exoge-
nous GLP-1RA molecules have all demonstrated similar
function to endogenous GLP-1 [3].

Previous literature has shown the likely mechanism
and protective effect of GLP-1 on gastric mucosa in an-
imal models. There are several reports indicating that
GLP-1 has a role in intestinal mucosal growth [4]. Koe-
hler, et al. demonstrated that GLP-1R signaling effects
mucosal expansion of the small bowel and colon [5].

We are unable to find reports of GLP-1RA molecules
leading to improvement of inflammatory bowel disease
or inflammatory arthritis in humans. It is our hope that
this case report will spur further research into the safe-
ty and efficacy of GLP-1RA for treatment of UC and AS
in humans.

Case Description

A 42-year-old male, diagnosed with UC by
colonoscopy approximately 14 years previously, with a
reported account consistent with a 25 year history of
active disease, and a similar history of AS diagnosed
radiographically and serologically.

Treatment history for UC and AS started with oral
sulfasalazine (ineffective), followed by TNF-a inhibition
(starting with intravenous infliximab for ~2 years, then
subcutaneous golimumab for ~5 years, and finally sub-
cutaneous certolizumab pegol bi-weekly for 4 years.
During the course of TNF-a inhibition he was also treat-
ed with methotrexate (initially 7.5 mg weekly, ultimate-
ly titrated to 20 mg weekly), but reports inconsistency
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with methotrexate use. He has also used a variety of
NSAIDs on a PRN basis, which continued through the
time encompassed by this report.

Subcutaneous liraglutide was initiated and slowly
titrated for treatment of obesity. He made no dietary
changes (other than the addition of fiber) nor modified
activities or lifestyle over the course of this treatment.
We were able to obtain extensive history including
recent disease activity scoring.

His pre-treatment Mayo Score of Ulcerative Colitis
Activity (MSUCA) was 5, and his Bath Ankylosing Spon-
dylitis Disease Activity Index (BASDAI) score was 6.7. We
have pre-treatment colonoscopy data confirming active
disease, but no post-treatment data.

He reported significant improvement after 3 days
of subcutaneous liraglutide 0.6 mg, and once titrated
to 1.8 mg daily reported full remission. After 30 days
he had titrated to 3.0 mg and continued to report full
remission of his colitis symptom:s.

Post-treatment MSUCA was decreased from 5 to 2
(within the limitations of this report, the pre-treatment
colonoscopy data was used for calculation of MSUCA),
and BASDAI score was decreased from 6.7 to 5.3. BMI
after 30 days had decreased from 31 to 29.

Globally, symptoms were improved with the excep-
tion of fatigue. He reported remission of UC to the point
of mild constipation, which he states has never been an
issue for him in the past. This was relieved with the ad-
dition of a regimen of oral fiber supplementation and
increased hydration. Otherwise he reported no side
effects or issues with the medication (except for ear-
ly-treatment mild nausea, which subsided within 3-4
days of each dose increase).

Discussion

GLP-1R signaling in the intestine and subsequent
up-regulation of intestinal epithelial lymphocytes has
been established as part of the inflammatory response
pathway [6,7], and enteroendocrine L cells increase
their secretion of GLP-1 in response to systemic inflam-
mation [8].

We speculate that the effect of liraglutide is analo-
gous to exendin-4 decreasing mRNA expression of IL-
17, IL-1B, IL-6 and TNF-a as demonstrated by Lee, et
al. [9] AS and UC treatment has largely been focused
on TNF-a inhibition in the past, but AS in particular
is strongly correlated with IL-6 and IL-17 as well [10].
Drucker and Rosen also noted improvement of psoriatic
cutaneous manifestations with liraglutide, which may
be mediated through the same channels [11].

An additional benefit may be related to increased
immunocompetence in the gut. Rosario and D’Alessio
reported, using a murine model, that treatment with the
GLP-1RA exendin-4 resulted in “rapid, transient upregu-
lation of antimicrobial and immunomodulatory genes in
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wild-type mice and reduced edema with a more normal
gene expression pattern in mice with colitis” [12].

This supports a cascade of events initiated by GLP-
1RA, ultimately providing multifactorial (involving both
intrinsic healing as well as supporting a healthy microbi-
ome [12]) mucosal protection and healing.

Conclusions

Based on this report, more research into the efficacy
and safety of exogenous GLP-1RA molecules for treat-
ment of inflammatory bowel disease and inflammato-
ry arthritis resistant to current treatment modalities is
warranted.

This supports the idea of a broader relationship be-
tween GLP-1 and an anti-inflammatory cascade outside
of the gastrointestinal tract, and previous research has
already shown a positive effect on encephalomyelitis [9]
as well as cutaneous psoriasis [11].

There are safety considerations which may limit
immediate utility. GLP-1RA are contraindicated for pa-
tients with significant GERD or gastroparesis. Reported
adverse effects of GLP-1RA medications are primarily
Gl, with the longer-acting agents reporting a decreased
rate of adverse effects. A rare adverse event is pancre-
atitis (likely from rapid beta cell proliferation).

As UC predisposes for colon cancer, we are pre-
sented with some unknown risks related to neoplasia.
Koehler, et al. demonstrated, in a murine model, what
appears to be gene-linked biphasic modulation of intes-
tinal neoplastic polyp growth with exendin-4, so further
research is needed to ensure safety [5]. Finally, thyroid
medullary carcinoma is listed as a GLP-1RA concern be-
cause it was seen in murine models, but has not been
reproduced in retrospective analyses [13].
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