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Abstract

Glucagon-like peptide-1 (GLP-1) receptor agonists, such as liraglutide, exenatide, and semaglutide, have
gained widespread FDA approval in the past decade for managing diabetes and obesity. With nearly 22% of
Americans inquiring about these medications and 15% reporting usage, GLP-1 agonists have demonstrated
significant efficacy in normalizing blood glucose, improving cardiovascular profiles, and promoting weight
loss. However, as the use of this drug class has expanded, reports of adverse effects, including panniculitis,
bullous pemphigoid, and hypersensitivity reactions, have emerged in scientific literature. Despite these
concerns, there is limited research addressing the demographics of patients experiencing these cutaneous
adverse effects. This retrospective study aims to not only summarize the mechanisms and incidence of GLP-1-
associated skin manifestations but also identify patient populations most at risk, providing insights to guide

clinical decision-making and improve patient safety.

1. INTRODUCTION

Glucagon-like peptide-1 (GLP-1) receptor
agonists are a class of medications that mimic the
actions of the endogenous hormone GLP-1,
resulting in enhanced glucose-dependent insulin
secretion, decreased glucagon release, and
delayed gastric emptying. Drugs in this class,
including liraglutide, exenatide, and semaglutide,
have revolutionized the management of diabetes
and obesity by improving glycemic control and
encouraging weight loss®. GLP-1 agonists
initially received FDA approval for the treatment
of type 2 diabetes mellitus two decades ago.
More recently, drugs within this class became the
first approved medications for chronic weight
management, broadening their use within the
general population. Recent polls indicate that
approximately one in eight US adults (12%) have
taken a GLP-1 agonist, with 6% reporting current
use of these medications. The effectiveness of
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these medications in regulating blood glucose
levels and promoting weight loss in individuals
with and without diabetes has contributed to their
rapid rise in popularity.

Despite  demonstrating improved glycemic
control and weight management, GLP-1 receptor
agonists are associated with a range of adverse
effects. The most frequently reported side effects
are gastrointestinal symptoms, including nausea,
vomiting, and diarrhea. These side effects are
generally transient and improve with behavioral
modifications, such as smaller portion sizes.
Among GLP-1 agonists, liraglutide and
exenatide are associated with the highest
frequency of gastrointestinal  complaints,
including cases of acute pancreatitis®>. This may
be attributed to an increased release of pancreatic
enzymes, a sequelae shown to cause delayed-
onset acute pancreatitis in animal models.
Additionally,  immune-mediated  responses,
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including  injection  site  reactions and
anaphylactic events, though less common, are
also notable and vary in prevalence across
different GLP-1 receptor agonists’. These
potential side effects are important clinical
considerations for providers prescribing GLP-1
agonists, and patient qualifiers should be taken
into consideration to determine  which
individuals are more at risk for developing
specific adverse reactions.

Beyond gastrointestinal side effects, emerging
literature highlights a variety of dermatologic
manifestations associated with GLP-1 agonists;
however, the mechanisms underlying these
dermatologic reactions remain incompletely
understood. The GLP-1 receptor, while
predominantly expressed in pancreatic tissue, is
present in various tissues throughout the body.
Emerging evidence suggests GLP-1 receptors are
upregulated in the skin under certain
inflammatory conditions, where its expression is
likely due to infiltration by immune cells that
carry the receptor®. In certain individuals, GLP-1
agonists may cause an immunologic reaction to
drug-protein complexes through autoantibody
formation or T-cell reactivity, leading to dermal
hypersensitivity ~ or  morbilliform  drug
reactions*®. GLP-1 agonists are also implicated
in drug-induced and drug-triggered forms of
bullous pemphigoid (BP) likely through a similar
method of autoantibody formation against
hemidesmosomes®*’. Furthermore, the role of
GLP-1 agonists as an epigenetic modifier of
cellular pathway signaling may contribute to
other cutaneous manifestations, including
alopecia and facial aging®°. Multiple of these
dermatologic adverse reactions are reported in
the literature, raising concerns about the broader
impacts these drugs have on skin health. In some
cases, however, GLP-1 agonists may exhibit a
protective effect against cutaneous pathology,
such as neoplasms™®. Despite these concerns, the
overall dermatologic safety profile of GLP-1
agonists remains under investigation, with both
negative and potentially beneficial outcomes
emerging in the literature. This review aims to
summarize and analyze the existing studies on
the cutaneous manifestations of GLP-1 receptor
agonists, exploring both common presentations
and underlying mechanisms. By synthesizing the
current literature and identifying important
patient qualifiers, this review will serve as a
foundation for future research with the goal of
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improving dermatologic outcomes in patients
using GLP-1 agonists.

2. DISCUSSION
2.1. Alopecia

The pathophysiology of alopecia is multifactorial
and involves an environmental insult on a
genetically susceptible individual, leading to a
disruption in the growth cycle of hair follicles.
Rapid weight loss, as seen in individuals using
GLP-1 agonists, may cause significant stress on
the body through decreased availability of
glucose, which is capable of sending hair follicles
prematurely into their resting phase known as
telogen 1. The resultant shedding of hair, known
as telogen effluvium, can occur approximately 2-
3 months after the inciting event. Alternatively,
GLP-1 agonists can trigger androgenic alopecia
through the disruption of hormonal pathways,
particularly through modulation of insulin-like
growth factor-1 (IGF-1). Dermal papillae cells
within the scalp secrete IGF-1, which is essential
in promoting hair growth as well as hair shaft
differentiation. The absence of IGF-1 induces
catabolism of the hair follicle'?. Though the exact
mechanism is unknown, Panchaprateep et al.
suggests that GLP-1 agonists downregulate the
production of IGF-1 in dermal papillae, leading
to a shortened hair growth, or anagen, phase®.
Patients with alopecia following GLP-1 agonist
use may experience significant hair shedding and
thinning; however, these medications may
actually promote hair growth in certain
populations. Steady declines in weight loss lead
to increased testosterone. Though elevations in
testosterone are often associated with hair loss,
the increases in testosterone secondary to steady
weight loss reach a hormonal balance as insulin
levels decline. Enabling insulin sensitivity leads
to an enhancement in vasculature and blood flow
to the skin, improving hair growth'?. Through
this mechanism, individuals with type 2 diabetes
mellitus undergoing treatment with GLP-1
agonists may experience hair growth benefits.

Although GLP-1 agonists modulate hair growth
through various mechanisms, there is clinical
evidence to support that alopecia may be a side
effect of treatment. A scoping review of 22
articles, including 15 clinical trials, 6 case
reports, and 1 retrospective cohort study was
evaluated to investigate the dermatologic effects
of GLP-1 agonists**. Alopecia was reported in
6.9% of patients on oral semaglutide, as
compared to 0.3% of patients being treated with
a placebo. Meanwhile, only 0.2% of patients on
subcutaneous semaglutide developed alopecia, as
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compared to the 0.5% in the placebo group. The
difference in alopecia rates between oral and
subcutaneous semaglutide may be either a dose-
dependent effect or specific to the route of
administration. Doses cannot be compared
exclusively since oral semaglutide undergoes
first-pass metabolism, which significantly
impacts its bioavailability. Further research is
necessary to better understand the relationship
between alopecia and GLP-1 agonists, as well as
the influence of dosing, route of administration,
and patient qualifiers.

Given the potential link between GLP-1 agonists
and alopecia, clinical consideration of
medication prescription requires reviewing
benefit-harm modeling studies to determine if
treatment is advantageous for different patient
populations. Moll et al. conducted a literature
search and meta-analysis to determine benefit
versus harm outcomes in those being treated with
GLP-1 agonists™. Inclusion criteria consisted of
patients 18 years of age or older, without
diabetes, and a BMI of greater than 27 kg/m? with
weight-related comorbidity. Harm outcomes in
individuals undergoing GLP-1 agonist therapy
included alopecia, with a relative risk of 5.67.
Specifically, alopecia was associated with an
increased risk in those being treated with
tirzepatide as compared to those treated with
semaglutide and liraglutide'®. Tirzepatide has
dual agonism of both GLP-1 and glucose-
dependent insulinotropic polypeptide (GIP)
receptors, leading to enhanced downregulation of
insulin and IGF-1 hormones. Through
modulating the androgenic pathway of alopecia,
this mechanism likely contributes to the
increased rate of alopecia seen in the tirzepatide
treatment group.

While Moll et al. provides evidence that supports
the GLP-1 induced androgenic mechanism of
alopecia, it excludes individuals being treated for
diabetes. Comparing the rates of alopecia in
patients treated with GLP-1 agonists to other
anti-diabetic medications can help determine
whether certain patient populations, such as those
with type 2 diabetes, experience a protective
effect on hair growth. When compared to other
diabetic therapies, most GLP-1 receptor agonists
appear to exhibit a protective effect against
alopecia, which is similar in comparison to
treatment with sodium-glucose cotransporter-2
inhibitors (SGLT2i)!®>. The odds ratio for
alopecia with GLP-1 agonists overall is 0.61,
suggesting a 39% lower likelihood of developing
alopecia. The odds ratio for alopecia with
SGLT2i is 0.41, indicating a 59% decreased
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likelihood. Though SGLT2i are associated with
less risk of developing alopecia, this difference is
not statistically significant.  Interestingly,
semaglutide has an odds ratio of 1.24, indicating
those using semaglutide therapy are 1.24 times
more likely to develop alopecia. To summarize,
both GLP-1 agonists and SGLT2i generally
lower the risk of alopecia, but semaglutide is an
exception, posing an increased risk. The data
indicates a potential protective relationship
between antidiabetic medications and alopecia in
individuals with type 2 diabetes®. However,
specific medications within this class may have
active metabolites that act peripherally to
facilitate alopecia. More research is necessary to
better understand how patient qualifiers, like type
2 diabetes, affect dermatologic manifestations of
GLP-1 agonists. Additionally, there is a lack of
information in the literature to indicate a time-to-
onset, location, and recovery of alopecia after
discontinuing the offending GLP-1 medication.
These gaps in knowledge require further
investigation to improve provider knowledge and
patient education when prescribing GLP-1
agonists. Adverse effects, especially those of
cosmetic consequence, will likely deter patients
from being compliant in their treatment which
may be detrimental to their health.

2.2. Cutaneous Neoplasms

Emerging literature suggests there may be a
relationship between GLP-1 agonists and
carcinogenesis. GLP-1 agonists potentially
contribute to the formation of cutaneous
neoplasms through the upregulation of mitogenic
signaling pathways in melanocytes and
keratinocytes'’. GLP-1 agonists, such as
geniposide, are shown to upregulate receptor
tyrosine kinases, particularly c-kit, in a dose-

dependent manner. C-kit enhances
melanogenesis, thereby  promoting an
environment  suitable  for  melanocytic

proliferation through constitutive activation of
mitogenic signaling pathways®®. Additionally,
GLP-1 receptors are present in adipocytes, and
the activation of these receptors through GLP-1
agonists can cause stem cell differentiation®®.
Alteration of these stem cells can lead to
carcinogenic traits in keratinocytes as well as
fibroblasts, suggesting a potential role for GLP-1
agonists in tumor pathogenesis.

Diabetes and obesity, however, are well-
established risk factors for carcinogenesis,
contributing to a pro-tumorigenic environment
through  hyperglycemia,  hyperinsulinemia,
chronic inflammation, and increased oxidative
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stress®. Effective management of these chronic
conditions, particularly by maintaining glucose
homeostasis, can indirectly inhibit cancer
proliferation. GLP-1 agonists may prevent
carcinogenesis  through improved glucose
metabolism and decreased IGF-1 signaling,
which reduces mitogen-activated protein kinase
activity?®. Additionally, GLP-1 agonists inhibit
epidermal-like growth factor, a pro-growth
signaling pathway leading to uncontrolled cell
division®. Through both indirect and direct
mechanisms, GLP-1 agonists may confer a
protective  effect against carcinogenesis;
however, their ability to upregulate c-Kkit
signaling and promote adipocyte stem cell
differentiation suggests a potential pathologic
role in the development of melanoma and non-
melanoma skin cancers. Given that GLP-1
agonists influence numerous cellular pathways,
the relationship between GLP-1 agonists and
cutaneous neoplasms remains incompletely
understood.

Controlled trials, observational studies, and
meta-analyses have not consistently found a clear
association between GLP-1 agonists and skin
cancer. The LEADER trial investigated the effect
of liraglutide compared to placebo on the
development of neoplasms in individuals >50
years old with type 2 diabetes and high
cardiovascular risk. Non-melanoma skin cancer
emerged as the most frequently occurring
neoplasm across both arms of the study, affecting
1.5% of individuals compared to a prevalence of
0.787% in the general US population®. The rate
of non-melanoma skin cancers in the study
population may be expected given the average
age of the study participants and the risk of
carcinogenesis associated with type 2 diabetes.
After one year of randomized treatment, those
being treated with liraglutide experienced
malignant melanoma at a 10.95 times higher rate
than the placebo group. After two years of
treatment, the difference between groups
narrowed with a 4.97 times higher rate in the
liraglutide group, a statistically insignificant
difference®’. This study was limited by short
follow-up times (median = 3.8 years) and specific
patient criteria that make understanding long-
term side effects of GLP-1 agonists and
generalizing these findings difficult.

Compared to other anti-diabetic medications,
GLP-1 agonists are not associated with an
increased risk of cutaneous neoplasms. Pradhan
et al. compared the prevalence of melanoma and
non-melanoma in individuals being treated with
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either GLP-1 agonists or sulfonylureas, an anti-
diabetic medication that stimulates pancreatic
insulin secretion. Patients included were >18
years old receiving monotherapy for type 2
diabetes. Data from 11,786 patients on GLP-1
agonists and 208,519 patients on sulfonylurea
monotherapy were included. Statistical analysis
revealed no association between melanoma or
nonmelanoma skin cancers with GLP-1 receptor
agonists  or sulfonylureas for diabetes
management®2. While the magnitude of this study
allows for generalizability to the UK patient
population, the absence of a placebo group limits
the ability to definitively exclude an association
between anti-diabetic therapies and cutaneous
neoplasms, whether resulting in improved or
worsened outcomes.

Recent literature suggests that GLP-1 agonists
may protect against non-melanoma skin cancer,
specifically basal cell carcinoma. Sun et al.
developed a Mendelian randomization study to
assess for a causal relationship between GLP-1
receptor activation and carcinogenesis. Through
meta-analysis combining the data from
Mendelian randomization and an extensive
European  genetic  database,  researchers
determined that higher expression of GLP-1
receptor genes is associated with a protective
effect against basal cell carcinoma?, indicating
the use of GLP-1 agonist drugs may also decrease
the incidence of these non-melanoma skin
cancers. When correlating these results to
randomized controlled trials, GLP-1 agonists do
not reduce the incidence of basal cell carcinoma
after 3.2 years of follow-up, on average®. As
previously stated, the long-term sequelae of
GLP-1 agonist use are poorly understood
secondary to limited safety data surrounding
neoplasms. The potential for long-term use as
maintenance therapy in type 2 diabetics and
individuals with obesity necessitates further
research to establish a relationship between GLP-
1 agonists and cutaneous neoplasms.

2.3. Hypersensitivity Reactions

Hypersensitivity reactions to GLP-1 receptor
agonists are a significant, though relatively rare,
subset of their adverse effects, with presentations
ranging from localized dermal reactions to
systemic anaphylaxis. These reactions warrant
attention due to their potential to disrupt
treatment regimens for type 2 diabetes and
obesity, as well as their implications for patient
safety. Dermal sensitivity in allergic cutaneous
manifestations refers to the heightened skin
response to allergens, leading to symptoms such
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as redness, itching, swelling, hives, or eczema
due to an overactive immune reaction®. Among
the reported side effects, dermal hypersensitivity
reactions have emerged as a notable concern,
with 17 documented cases to date including 10
patients, warranting further exploration into their
clinical significance and underlying
mechanisms***"%34  These cases highlight the
complex interplay between immune responses
and therapeutic proteins, emphasizing the need
for rigorous evaluation and management
strategies.

Localized hypersensitivity reactions are the most
common cutaneous manifestations associated
with GLP-1 receptor agonists. These reactions
typically present as pruritic, erythematous
plaques or maculopapular rashes at injection
sites, often resulting from delayed-type
hypersensitivity. For instance, a 35-year-old
female using liraglutide for weight reduction
developed mildly itchy erythematous plaques
surrounded by ecchymotic patches at the
injection sites within two weeks of therapy
initiation®. While laboratory findings were
within normal limits, the lesions resolved after
discontinuing liraglutide, leaving firm nodules at
the injection sites. Similarly, a 39-year-old male
experienced delayed hypersensitivity —with
pruritic plaques after titrating liraglutide to the
therapeutic dose of 3 mg daily?. Intradermal
testing at a 1:10 dilution confirmed the
hypersensitivity reaction, although patch testing
yielded negative results. This delayed immune
response is likely mediated by T-cells
recognizing protein antigens in the therapeutic
formulation, initiating cytokine-driven
inflammation. Despite the reaction, the patient
successfully continued liraglutide therapy with
symptomatic  management using  topical
corticosteroids, illustrating the feasibility of
therapy continuation in select cases.

Systemic hypersensitivity reactions, while less
common, represent a significant clinical
challenge due to their severity. These reactions
often involve IgE-mediated mechanisms or other
pathways, such as complement activation. A 52-
year-old male treated with exenatide exhibited
urticaria, respiratory distress, and itching after
repeated  injections?’.  Intradermal  testing
confirmed exenatide hypersensitivity, while
liraglutide testing was negative, suggesting
variability in immunogenic responses between
GLP-1 receptor agonists. Another case described
a 34-year-old female who experienced urticaria
and dysphagia within minutes of exenatide
administration postpartum?®. Skin prick tests
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confirmed an IgE-mediated mechanism, likely
driven by mast cell degranulation and histamine
release. The rapid onset of symptoms required
immediate discontinuation of therapy and
precluded further reintroduction, reflecting the
importance of rapid recognition and management
of systemic reactions.

Prolonged exposure to GLP-1 receptor agonists
may also trigger delayed or cumulative
hypersensitivity reactions, as evidenced by
several cases. A 45-year-old female treated with
dulaglutide developed delayed urticaria-like
plaques confirmed through intradermal testing,
pointing to a T-cell-mediated hypersensitivity
pathway?. Another case involved an 84-year-old
male who presented with a morbilliform eruption
after two weeks of dulaglutide therapy"’.
Histopathology revealed interface dermatitis
with eosinophilic infiltrates, supporting a
delayed-type hypersensitivity diagnosis. These
cases suggest that cumulative exposure to
antigenic components in GLP-1 receptor agonists
can exacerbate immune responses over time,
potentially complicating long-term therapy.

The variability in hypersensitivity reactions
among different GLP-1 receptor agonists
underscores the importance of understanding
cross-reactivity. A 61-year-old male experienced
anaphylaxis to lixisenatide, including urticaria,
dyspnea, and hypotension, despite previous
tolerance to liraglutide®. Intradermal testing
confirmed hypersensitivity to lixisenatide and
exenatide, while liraglutide was well tolerated.
Differences in molecular structure, such as the
exendin-4 origin of lixisenatide versus the human
GLP-1 analog structure of liraglutide, likely
account for these variations. Another case series
demonstrated that while most patients reacting to
liraglutide tolerated semaglutide, one patient
experienced severe anaphylaxis to semaglutide
after transitioning from subcutaneous to oral
administration®!. These findings emphasize the
importance of individualized allergological
evaluations, including intradermal testing and
basophil activation assays, to guide therapy
selection.

Desensitization protocols have emerged as a
viable option for patients with hypersensitivity
who lack alternative treatment options. In one
report, a seven-step desensitization protocol
enabled two patients with  immediate
hypersensitivity to exenatide to tolerate
therapeutic doses without complications®. The
protocol gradually introduced increasing doses of
exenatide over three hours, likely reducing mast
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cell activation thresholds through immune
regulatory  mechanisms.  While  resource-
intensive, desensitization provides a pathway for
continuing essential therapy when
hypersensitivity ~ reactions  threaten its
discontinuation.

2.4. Panniculitis

Eosinophilic panniculitis is a rare inflammatory
condition of the subcutaneous fat characterized
by eosinophilic infiltration, fat necrosis, and
variable fibrosis. It clinically manifests as tender,
erythematous, or violaceous nodules or plaques,
often accompanied by systemic symptoms such
as fever or malaise, particularly when linked to
systemic diseases or drug hypersensitivity®,
Among the adverse effects of GLP-1 receptor
agonists, 10 cases of panniculitis have been
reported, each providing critical insights into its
pathophysiology and clinical presentation®®

Panniculitis associated with GLP-1 receptor
agonists is frequently linked to the immune
response elicited by poly(lactide-co-glycolide)
(PLGA) microspheres used in sustained-release
formulations. These biodegradable polymers
hydrolyze over time, releasing the active drug
while potentially triggering a foreign body
reaction in susceptible individuals. For instance,
a 38-year-old woman on sustained-release
exenatide developed firm, erythematous nodules
three  weeks after initiating  therapy®.
Histopathological examination revealed
eosinophil-rich granulomatous panniculitis with
foreign  material consistent with PLGA
microspheres, confirmed via acid-fast staining.
These findings demonstrate the role of PLGA
microspheres in recruiting eosinophils and
macrophages, leading to  granulomatous
inflammation. Such polymer-based reactions are
rare but clinically significant, necessitating
advanced diagnostic techniques like infrared
spectroscopy and acid-fast staining for
confirmation.

The clinical spectrum of panniculitis varies, with
some cases presenting as localized nodules at
injection sites and others involving more
systemic symptoms. A 54-year-old male with a
17-year history of type 2 diabetes developed a
tender subcutaneous nodule at an exenatide
injection site after five months of therapy®.
Biopsy findings revealed mixed lobular and
septal panniculitis with multinucleated giant
cells, lymphohistiocytic infiltrates, and abundant
eosinophils, consistent with EP. Similarly, a 63-
year-old female  developed migratory
subcutaneous  nodules  corresponding  to
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exenatide injection sites®. Histological analysis
demonstrated small amorphous materials
surrounded by inflammatory infiltrates, later
identified as PLGA  microspheres via
spectroscopy.

While panniculitis is often localized, systemic
presentations have also been reported. A 42-year-
old female developed myalgia, limb edema, and
skin induration two weeks after initiating
semaglutide for weight loss*®. MRI findings
indicated diffuse fascial inflammation consistent
with eosinophilic fasciitis. Although no biopsy
was performed, laboratory tests revealed
peripheral eosinophilia, and the symptoms
resolved following drug discontinuation and
immunosuppressive therapy. This represents the
first reported case of semaglutide-associated
eosinophilic fasciitis and highlights the potential
for systemic eosinophilic disorders linked to
GLP-1 receptor agonists. Such cases emphasize
the need for clinicians to remain vigilant for
atypical manifestations, even when systemic
symptoms initially seem unrelated to the drug.

Management of GLP-1 receptor agonist-induced
panniculitis typically involves discontinuation of
the offending agent and symptomatic treatment.
For persistent or severe cases, interventions such
as corticosteroids or intralesional injections may
be required. A 60-year-old male with six
persistent nodules on his abdomen and thigh
following exenatide therapy achieved significant
improvement with intralesional triamcinolone®.
The treatment resulted in over 50% reduction in
nodule size after six weeks, with near-complete
resolution at follow-up. Similarly, a 63-year-old
female with recurrent nodules after sustained-
release exenatide was counseled on the nature of
her reaction and managed with serial
triamcinolone injections*. These cases highlight
the efficacy of targeted therapies for localized
panniculitis and the importance of individualized
care in managing drug-induced adverse effects.

2.5. Bullous Pemphigoid

Bullous pemphigoid (BP) is the most common
autoimmune subepidermal blistering disorder,
initiated by autoantibodies targeting two
hemidesmosomal proteins: BP180 and BP230.
The disease's development is influenced by a
combination of predisposing factors, including
human leukocyte antigen (HLA) genes, existing
comorbidities, aging, and specific environmental
triggers. BP has often been linked to the use of
systemic therapies. Frequently implicated
medications include antibiotics, beta-blockers,
non-steroidal anti-inflammatory drugs
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(NSAIDSs), diuretics, and more recently, anti-
tumor necrosis factor (TNF)-o drugs and
dipeptidyl peptidase 4 inhibitors (DPP-4i)°.
Several case reports show GLP-1 agonist-
induced BP and drug-triggered BP, indicating
latency period from two weeks up to six months
after anti-diabetic drug administration with
resolution occurring shortly after drug
administration cessation.

Five case reports appear in the literature detailing
BP as an adverse effect of a GLP-1 agonist drug.
According to Fukuda et al.,, a case of drug-
induced BP was reported in a Japanese 62-year-
old male eight weeks after administration of
dulaglutide, insulin degludec, and metformin®.
He developed pruritic erythematous lesions and
biopsy confirmed subepidermal  blisters.
Elevated levels of anti-BP230 and anti-BP180
were present. Once BP was reported, dulaglutide
was discontinued and prednisolone and
minocycline were administered with no
recurrence of lesions*. Similarly, according to
Sonego et al., a case of drug-induced BP was
reported in an 84-year-old female eight weeks
after  weekly  dulaglutide  subcutaneous
administration for type 2 diabetes mellitus
management®. She developed numerous tense
bullous lesions with serous-hematic content over
the entire skin area. Both antibody titers BP180
and BP230 were elevated. Notably, elevated
levels of anti-BP180 and anti-BP230 were
present in the patients with drug-induced and
drug-triggered BP, respectively, but those levels
were also elevated in patients without BP as well.
However, these elevated levels may cause these
patients to be more susceptible to drug-induced
or drug-triggered BP®. BP resolved after
discontinuation of dulaglutide and administration
of prednisone and doxycycline®. Both cases
suggest a latency period of eight weeks before the
presentation of drug-induced BP and resolution
of lesions with drug discontinuation and a
combination of corticosteroids and antibiotic
administration.

According to Schwager et al., a case of drug-
induced BP was reported in a 64-year-old male
six weeks after treatment with dulaglutide. He
presented with urticarial lesions, tense bullae,
pruritus, and erosions over bilateral upper and
lower extremities. Dulaglutide was discontinued
and the skin lesions resolved gradually after
being treated with potent topical corticosteroids,
resolving fully after three months*. According to
Burruss et al., a case of drug-induced BP was
reported in a 61-year-old female four weeks after
beginning treatment with semaglutide in
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November 2020 for type 2 diabetes mellitus®’.
She presented with a single erythematous crusted
lesion on her breast in December 2020 and then
with new crusted erosions over the breast and
lower back, combined with erythema and edema
of the gingiva in January 2021. Skin biopsies of
the lower back and breast showed subepidermal
vesiculation with brisk mixed dermal infiltrate
containing eosinophils. BP showed improvement
shortly after discontinuing semaglutide without
any additional treatments*). Lastly, Collins et
al. reported a case of drug-triggered BP in a 75-
year-old male 2 weeks after beginning liraglutide
treatment for the patient's type 2 diabetes
mellitus. He presented with a vesicular eruption
on the head, neck, arms, and trunk lasting six
months. The patient discontinued liraglutide and
began doxycycline, showing improvement in the
skin condition seven months  after
discontinuation of liraglutide’.These five case
reports of drug-induced or triggered BP
demonstrate the onset of BP as early as two
weeks and as late as six months after drug
administration in subcutaneous formulations of
GLP-1 agonists.

2.6.Facial Skin Aging

As GLP-1 agonists, such as semaglutide, have
gained popularity for the treatment of type 2
diabetes mellitus and weight management,
“semaglutide face” has become a popular term
used to describe the noticeable facial volume loss
and pre-aged features of patients on GLP-1
agonist®®. Semaglutide received original FDA
approval for glycemic control in type 2 diabetes;
however, its ability to aid in rapid weight loss
resulted in an additional FDA indication for
chronic weight management*® *°. According to
Mailhac et al., a survey conducted in 2022 from
Denmark revealed that 1/3 of new semaglutide
users did not have type 2 diabetes®. These
benefits in rapid weight loss, however, may come
with aesthetic consequences. Due to the
significant weight reduction, the individual may
be left with semaglutide-induced facial volume
loss, the appearance of “sunken” eyes, and
sagging skin resulting in the formation of jowls®..
The areas mainly affected by this “semaglutide
face” phenomenon are the cheeks, temples, neck,
and periorbital regions®. However, this review
aims to highlight that weight loss alone may not
be solely responsible for “semaglutide face” but
rather a contributing factor to a broader
underlying mechanism affecting cutaneous
elasticity.
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Semaglutide is shown to reduce skin elasticity
over time®, Elastin is an essential element of the
skin that helps maintain its flexibility and
capacity to return to its original shape, but it
naturally decreases with age. The decline in
elastin, along with a reduction in fat levels, leads
to loose and sagging skin. Furthermore, there is
altered proliferation and differentiation of
adipose-derived stem cells (ADSCs), which play
an important role in tissue repair'®. GLP-1
agonists inhibit the proliferation of ADSCs,
therefore inhibiting fibroblasts from regenerating
the dermis, resulting in significant impairment of
the skin quality®. All in all, the influence of
GLP-1 agonists on the reduction of ADSCs and
elastin  potentially  contributes to  the
“semaglutide face” phenomenon.

In review of the current literature, the
characteristics of facial aging in individuals
taking GLP-1 agonists manifest earlier than they
would typically occur during the natural aging
process. Further research is necessary to
determine if the “semaglutide face” phenomenon
is a direct biochemical effect of semaglutide on
skin barrier components or simply a consequence
of weight loss on facial appearance. Potential
adjuvant treatments to minimize the appearance
of volume loss may be necessary, including

dermal fillers or surgical interventions.
Furthermore, it remains unclear whether
discontinuation of GLP-1 agonists and
subsequent weight regain  would benefit

individuals experiencing “semaglutide face.”
Ultimately, patient education plays a crucial role
in ensuring patients are well informed of the
potential accelerated facial aging effects reported
on semaglutide.

3. CONCLUSION

In our retrospective review of GLP-1 agonists,
we reviewed published case reports detailing
cited cases of cutaneous adverse effects of these
new drug classes. While there are published
studies on cutaneous neoplasms, alopecia, and
facial aging as a result of GLP-1 agonists, we did
not identify any published case reports featuring
individual patients. Panniculitis and
hypersensitivity  reactions each had 10
individually cited cases, bullous pemphigoid had
5 reported cases, and morbilliform reactions had
the fewest cited cases with 4. There were 29
individually cited patients with hypersensitivity
reactions, morbilliform reactions, bullous
pemphigoid and panniculitis; patients with these
complications had an average age of 60.18. The
average age of hypersensitivity reaction patients
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and bullous pemphigoid reaction patients cited in
this study were both age 50. The average age of
bullous pemphigoid patients was older at 69.2.
Morbilliform reactions had the oldest average
age of any cutaneous adverse reaction at 77. The
patients with reported adverse cutaneous effects
to GLP-1 agonists were also overwhelmingly
white and male. Further research should be done
to learn about the presentation of GLP-1 adverse
effects in minority populations. In addition, there
is a paucity of research on the presentation of
cutaneous sequelae of GLP-1 inhibitors in
patients with dark skin. Many dermatologic
conditions present differently in patients who
have higher amounts of melanin, and learning
about the incidence and presentation of the
disease in these patient populations would
enhance the safety profile of GLP-1 agonists.
Future research studies should additionally focus
on comparing rates of adverse reactions to
patients taking similar medications such as
SGLT2i to learn how strongly use of this
medication is associated with complications such
as alopecia. Learning more about the immune
response to PGLA’s and factors that may cause
different reactions in patients can help patients
avoid atypical eosinophilic reactions such as
panniculitis.
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