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To the Editor:

Glucagon-like peptide-1 (GLP-1) is a small intestine-derived
hormone'?. Tts peptidic analogs include exenatide, lixisenatide,
dulaglutide, liraglutide, albiglutide, semaglutide, etc. They work
as GLP-1 receptor agonists (GLP-1RAs) to treat type 2 diabetes,
obesity, hypertension and dyslipidemia. Among them, semaglutide
with once-daily oral dosage form (brand name: Rybelsus®) and
once-weekly subcutaneous injectable formulation (brand names:
Ozempic® and Wegovy®) have shown a superiority in weight
management with expected annual sales beyond $10 billion®.
While their efficacies and safety profiles are widely accepted,
long-term adverse events such as increased risk of intestinal
obstruction have been reported in diabetic patients, which is 4.5
times higher than those receiving other glucose control medica-
tions’. A real-world study of 25,617 subjects demonstrated a 3.5-
fold increase in the intestinal obstruction rate associated with
GLP-1RA treatment’.

Experimentally, one-month regimen of exenatide in rats
increased the length and weight of the small intestine by 9% and
31%, respectively®, consistent with our own observations that the
rats had an average increase of 43% in the small intestine length
after 3-month treatment of polyethylene glycol (PEG)-exenatide
(data not shown). Dapiglutide was shown to dose-dependently in-
crease the size (by >20%) of the bowel in mice’ and promoted the

height of the small intestinal mucosa by 34%". Because GLP-1RAs
could cause continuous increases in the intestinal length and villus
height, the small intestine may become as inelastic and fibrotic as a
loose spring (Fig. 1), leading to long-term upper intestinal
obstruction, probably due to certain unexpected off-target effects’
associated with: (i) use of doses far beyond the physiological
level of GLP-1; (ii) much longer half-lives of GLP-1RAs (6—24 h)
than that of native GLP-1 (1—2 min); and (iii) GLP-1 and
glucagon-like peptide-2 (GLP-2) are simultaneously secreted in
equal amounts under normal conditions. Long-term application of
GLP-1RAs may also elevate the release of endogenous GLP-2,
which is a cell-specific growth hormone regulating the growth of
the small intestine, colonic villi and crypts, increasing the length
and weight of the small intestine, and reducing antral motility.
Teduglutide, a GLP-2 analog, was approved for the treatment of
short bowel syndrome (SBS) and intestinal failure'’.

Unfortunately, clinical trials carried out so far have not shown
such changes in the human gut, not only because it is difficult to
determine the length (ranging from 3 to 8 m) of the small intestine
in adults, but also the direct clinical manifestation of reduced
intestinal diameter and slow transit is constipation, a common
symptom with many causes. However, this property of GLP-1RAs
would be beneficial to patients with SBS: liraglutide may prove to
be a better treatment''. Similarly, exenatide significantly improved
the bowel habits, nutritional status, and quality of life among SBS
patients'?. It is well known that the survival and prognosis of them
depend on the intestinal length.

Small intestinal stricture and volvulus-type intestinal obstruction
are rare in adults. However, physiological changes such as increased
length and narrowing of the bowel are not uncommon in pediatric
congenital bowel disease. In one study, children with Hirschsprung’s
disease had an increased length of the intestine, resulting in con-
stipation, abdominal pain and intestinal obstruction. In another
study, the bowel passage was rough, congested and difficult to
transport in congenital intestinal stricture patients. A similar exog-
enous condition is longitudinal intestinal lengthening and tailoring
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Figure 1

(LILT) surgery that increases both bowel length and internal diam-
eter. After LILT, the internal diameter of the small intestine shrunked
by half with its length doubled leading to intestinal obstruction with
a postoperative survival rate of only 45%—77%'. Generally,
chronic intestinal pseudo-obstruction (CIP) would be the most likely
outcome of long-term use of GLP-1RAs.

The risk of chronic intestinal obstruction in humans cumulates
over time, with the highest occurrence appearing 1.6 years
following GLP-1RA treatment’. However, clinical trials on GLP-
1RAs usually do not last for more than a year and relevant studies
revealed that the incidence of constipation is independent of short-
term doses of GLP-1RAs'*. We thus extracted a plot of the
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Glucagon-like peptide-1 and its mimetics may increase the intestinal length and villus height in humans.
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relationship between the incidence of constipation and the dura-
tion of treatment for four GLP-1RAs (Fig. 2) using the data from
high-quality randomized controlled clinical trials. The result in-
dicates that constipation was positively correlated with the dura-
tion of therapy (r* = 0.8—0.9).

Since intestinal obstruction is a fatal condition that requires
surgery, clinicians should be aware that the emergence of chronic
adverse events of GLP-1RAs may involve the small intestine. If
the underlying cause of which remains unknown, erroneous in-
ferences will likely to be drawn. This is of particular importance
as the use of GLP-1RAs in treating multiple disorders is
expanding tremendously.
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Figure 2

The incidence of drug-induced constipation correlated with time from the data of four different doses of glucagon-like peptide-1

receptor agonists in 11 randomized and placebo controlled clinical studies.
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