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Glucagon-like peptide 1 (GLP-1) receptor agonists are a safe
and effective treatment option for patients with type 2
diabetes (1). Selective activation of the GLP-1 receptor
causes glucose-dependent insulin secretion, resulting in
a very low risk of hypoglycemia (2). The additional
mechanism of slowing gastric emptying has resulted in
reliable weight loss with this class of antihyperglycemic
medications (3). In addition, multiple agents in this
drug class (semaglutide, liraglutide, and dulaglutide)
have been proven to reduce the risk of cardiovascular
events (4).

Furthermore, the possibility of once-weekly dosing for
glycemic control in type 2 diabetes has been realized with
some GLP-1 receptor agonists (semaglutide, exenatide
extended-release, and dulaglutide) as a result of albumin
binding that decreases renal clearance and protects against
metabolic degradation by the dipeptidyl peptidase-4 en-
zyme (2). Poor adherence to pharmacologic therapy is well
documented in patients with type 2 diabetes and is linked to
inadequate glycemic control (based on the American Di-
abetes Association’s general A1C goal of ,7%), and once-
weekly dosing has been shown to improve adherence
rates (5,6).

The use of GLP-1 receptor agonists in practice has become
more prominent in recent years, and adverse reactions are
generally benign. Most commonly, patients have reported
gastrointestinal upset (.10%) and injection-site reactions
(.1%) (1,7).

General injection-site reactions (e.g., erythema, pain, or
rash) have been reported with all of the commercially
available GLP-1 receptor agonists (i.e., exenatide, lixisena-
tide, liraglutide, dulaglutide, and semaglutide) (8–13).
However, post-marketing reports have revealed that exe-
natide extended-release, specifically, may cause more
alarming injection-site reactions (8,14). During clinical

trials, small, asymptomatic, quickly-resolving injection-
site nodules were reported by 17.1% of exenatide
extended-release users and 12.7% of exenatide users (7,14).
Seven years after approval of exenatide extended-release
by the U.S. Food and Drug Administration (FDA), a post-
marketing review of the FDA’s Adverse Event Reporting
System (FAERS) by Jones et al. (14) found 27 reports of
injection-site nodules with exenatide extended-release
use between 2012 and 2013, with 15 patients (55.5%)
reporting nodules that did not resolve over time, even
after discontinuation of exenatide extended-release in-
jections (14). These injection-site nodules were described
as “hard, subcutaneous lumps, masses, or indurations,”
and the most common reports included skin discolor-
ation, pain, pruritus, warmth, and swelling at injection
sites. In addition, the DURATION-6 trial found that
injection-site nodules occurred in 10% of patients treated
with exenatide extended-release (15). There have also
been case reports of suspected exenatide extended-
release–induced injection-site granuloma, which spiked
concerns about the long-term safety of exenatide extended-
release use (14).

Because of the post-marketing concerns about long-term
risks associated with these injection-site reactions, the
package insert for exenatide extended-release now features
a precautionary warning about abscess, cellulitis, necrosis,
surgical intervention, and subcutaneous nodules (8).

Aside from exenatide extended-release, the risk of
injection-site nodules is small for all other GLP-1 receptor
agonists on the market. Until now, there have been no
reports of injection-site nodules associated with sem-
aglutide once-weekly injections (13). The purpose of this
report is to highlight a novel injection-site nodule re-
action observed in a patient using once-weekly sem-
aglutide injections.
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Case Presentation

A 75-year-oldmanwas started on semaglutide 0.25 mg once-
weekly subcutaneous injection in June 2019 and was
appropriately titrated to 0.5 mg once weekly after
4 weeks. His A1C decreased from 7.1% in June 2019 to 6.3%
in September 2019. The patient voiced no adverse reac-
tions, complaints, or concerns at that time, so the sem-
aglutide dose was maximized to 1 mg once weekly in
September 2019. Nine days later, the patient complained
of a “bubble” on his left abdomen at the site of the in-
jection. The patient reported injecting in the same lo-
cation each week, so he was educated on the importance
of rotating injection sites. The patient voiced his un-
derstanding that rotating injection sites reduces the risk
of lipohypertrophy that could impair medication ab-
sorption and increase glycemic variability (1).

The following week, the patient reported adherence to
rotating the injection site and stated that a new nodule
formed at the injection site on his right abdomen. The
patient demonstrated his injection technique during the
appointment, and no issues were identified. The 1-mg dose
of once-weekly subcutaneous semaglutide was continued,
and proper injection technique and rotation of sites was
reinforced.

In October 2019, the patient reported still experiencing
injection-site nodules on his abdomen after each weekly
injection. The nodules were observed by the ambulatory
care pharmacist conducting the patient interview. The
nodules were quarter-sized, hard, erythematous, pruritic,
and raised, appearing within minutes of injection and
typically disappearing within 2–4 days. The patient denied
pain or tenderness to touch, and the dose was decreased
back to 0.5 mg semaglutide subcutaneously once weekly.

The patient returned to the clinic 4 weeks later, in No-
vember 2019, and reported that the nodules were still oc-
curring. Nodules were visible to the pharmacist, with the
same size, shape, and coloring as those reported after
administration of 1-mg doses. However, the nodules asso-
ciated with the 0.5-mg dose typically subsided within 24
hours (as opposed to 2–4 days with 1 mg).

The patient was instructed to stop semaglutide and start
dulaglutide once-weekly subcutaneous injections. No
nodules have been reported in the 5 months since the
patient stopped semaglutide and started dulaglutide. The
patient reports injecting the dulaglutide using the same
technique as previously used with semaglutide, and the
dulaglutide has been well tolerated with no adverse
reactions.

TABLE 1 Naranjo Adverse Drug Reaction Probability Scale (16)

Question Yes No Do Not Know Score*

Are there previous conclusive reports on this reaction? 11 0 0 0

Did the adverse reaction appear after the suspected drug
was administered?

12 21 0 12

Did the adverse reaction improve when the drug was
discontinued or a specific antagonist was administered?

11 0 0 11

Did the adverse reaction reappear when the drug was
readministered?

12 21 0 12

Are there alternative causes (other than the drug) that could
on their own have caused this reaction?

21 12 0 12

Did the reaction reappear when a placebo was given? 21 11 0 0

Was the drug detected in blood (or other fluids) in
concentrations known to be toxic?

11 0 0 0

Was the reaction more severe when the dose was increased
or less severe when the dose was decreased?

11 0 0 11

Did the patient have a similar reaction to the same drug or
similar drugs in any previous exposure?

11 0 0 0

Was the adverse reaction confirmed by any objective
evidence?

11 0 0 11

TOTAL SCORE: 9

*Scale interpretation: definite if score is $9, probable if score is 5–8, possible if score is 1–4, and doubtful if score is 0 (16).
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Discussion

To our knowledge, this is the first reported case of injection-
site nodules associated with semaglutide (13). Although
other injection-site reactions have been reported to FAERS,
this specific adverse reaction has not been reported until
this case (13).

The team of pharmacists used the Naranjo Adverse Drug
Reaction Probability Scale (Table 1) to discern that these
patient-reported nodules are a definite result of semaglu-
tide subcutaneous injection (16). There is no evidence that
injection-site nodules are a class-wide adverse reaction seen
across all GLP-1 receptor agonists. Also, there is no clear
mechanism to explain what causes the nodules associated
with exenatide extended-release (14). Hypotheses for the
reaction include anti-exenatide antibody response, eosino-
philic response, inflammatory foreign body reaction, or
subcutaneous reaction from the microsphere excipient in
the exenatide extended-release formulation (14,17).

Based on the description of adverse reactions with exe-
natide extended-release described by Jones et al. (14), the
injection-site nodules with semaglutide described in this
case report align with the description of those seen with
exenatide extended-release (14). The patient did not ex-
perience nodules until reaching the appropriately titrated
maximum dose 6 weeks after therapy initiation; this delay
in adverse reaction supports the antibody or eosinophilic
response hypotheses, which occur most commonly after
multiple exposures over time.

This patient’s injection-site nodules may be the first adverse
reaction of its kind for subcutaneous semaglutide. This
report should encourage clinicians to consider that novel
adverse reactions should be thoughtfully and thoroughly
reported.

Conclusion

Post-marketing reports of injection-site nodules led to in-
clusion of a precautionary warning in the exenatide
extended-release package insert (8). This reaction was not
previously reported for once-weekly semaglutide, but the
risk of injection-site nodules cannot be ruled out. Further
FAERS reports or patient case reports are needed to con-
firm the adverse reaction for semaglutide described in this
patient case.
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