
CASE REPORT
From the

Univers

Dermat

Funding s

Correspon

Lexingt

JAAD Case
Semaglutide-associated bullous pemphigoid

Clayton P. Burruss, BS,a Jordan M. Jones, MD,b and Jyoti B. Burruss, MDb
Lexington and Louisville, Kentucky
Key words: diabetes mellitus; drug interactions; glucagon-like peptide-1; pemphigoid; semaglutide.
Abbreviations used:

BP: bullous pemphigoid
DABP: drug-associated bullous pemphigoid
DPP-4is: dipeptidyl peptidase-4 inhibitors
ELISA: enzyme-linked immunosorbent assay
GLP-1: glucagon-like peptide-1
IgG: immunoglobulin G
IIF: indirect immunofluorescence
INTRODUCTION
Bullous pemphigoid (BP) is an autoimmune

subepidermal blistering disease characterized by
intensely pruritic urticarial plaques and bullae of
the skin and, to a lesser extent, the mucosa.1,2 While
many cases of BP are determined to be idiopathic,
the incidence of BP with various medications
resulting in drug-associated bullous pemphigoid
(DABP) is on the rise.3 Glucagon-like peptide-1
(GLP-1) agonist-associated BP has been previously
reported after administration of dulaglutide.4 Here
we report a unique case of BP attributed to
semaglutide, another medication in the GLP-1
agonist class.
CASE REPORT
A 61-year-old woman with type II diabetes

mellitus on semaglutide and glimepiride presented
in December 2020 with a single erythematous,
crusted lesion on her breast. Her medical history
was otherwise significant for hypertension, hyper-
lipidemia, lichen sclerosus, fibromyalgia, chronic
gingivitis, and rheumatoid arthritis, and her medica-
tions at the time of presentation included cyclo-
benzaprine, amitriptyline, hydroxychloroquine,
oxycodone/paracetamol, atorvastatin, losartan,
chlorhexidine oral rinse, and clobetasol 0.05%
cream. Her only recent medication change was the
initiation of semaglutide in November 2020.

The patient returned in January 2021 with new
crusted erosions of the breast and lower back, along
with worsening erythema and edema of the gingivae
beyond her baseline gingivitis (Fig 1). Prior to
presentation, she had applied 2% ketoconazole
cream and 2.5% hydrocortisone cream—both left
over from a previously treated and resolved case of
intertrigo—to the new cutaneous lesions without
benefit.
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Skin biopsies were obtained from the patient’s
lower back and breast for hematoxylin-eosin stain-
ing and, additionally, from the patient’s breast for
immunofluorescence testing. No mucosal biopsies
were taken. Biopsies revealed subepidermal vesicu-
lation with brisk mixed dermal infiltrate containing
many eosinophils. Direct immunofluorescence
demonstrated linear immunoglobulin G (IgG) reac-
tivity in an n-serrated pattern and linear C3 staining
along the basement membrane (Fig 2). Indirect
immunofluorescence (IIF) was positive with IgG4
epidermal localization on human split-skin substrate.
Enzyme-linked immunosorbent assay (ELISA)
testing of the patient’s serum was significant for
elevated levels of anti-BP180 antibodies at 86 units
(positive, $ 9 units). Anti-BP230 antibody levels
were not pathologically elevated at 1 unit (positive,
$ 9 units). Direct immunofluorescence staining, IIF
split-skin localization, and positive ELISA titers
together supported a diagnosis of BP. The patient
discontinued semaglutide shortly after diagnosis,
followed by marked improvement in the cutaneous
erosions and reduced inflammation of her gingivae.
She did not use any additional topical treatments for
these lesions from the time of diagnosis through the
time of resolution. At follow up 5 months after
presentation, she had mild gingival irritation that
was consistent with her baseline gingivitis. IIF titers
were repeated, which again demonstrated IgG4
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Fig 1. Bullous pemphigoid: erythematous erosions with crusting on lumbar back (A) and
breasts (B).

Fig 2. Punch biopsy of the superior lumbar aspect of the back with subepidermal vesiculation,
brisk mixed infiltrate with numerous eosinophils. Hematoxylin-eosin staining; original
magnification, 340 (A) and 3100 (B).
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epidermal localization on human split skin and
elevated levels (though slightly decreased from
initial examination) of anti-BP180 antibodies at 69
units on ELISA. Anti-BP230 antibody testing re-
mained negative at 1 unit.

DISCUSSION
Although DABP is becoming more prevalent, as

the number of implicated medications grows, it is
important to note that the presentation of DABP may
differ from classic BP upon physical examination. In
this case, the patient demonstrated signs of classic BP
with exacerbation of her pre-existing gingivitis.
Although mucosal involvement may occur in BP, it
is less commonwhen compared with other blistering
diseases. For this reason, the differential diagnosis
included pemphigus vulgaris, which commonly
presents with mucosal involvement with subsequent
development of cutaneous disease. ELISA results
demonstrated normal anti-desmoglein 1 and
anti-desmoglein 3 IgG antibody levels, further
opposing the diagnosis of pemphigus vulgaris.
Direct immunofluorescence and IIF results
supported the diagnosis of BP.

Of the drugs listed in this patient’s medication
history, losartan has also been implicated in causing
DABP. In particular, Saraceno et al.5 reported a case
of losartan-associated BP, in which the patient
developed pruritic vesicular lesions one week after
administration of losartan. The patient we describe,
however, had been on losartan for over a year
without complications and only developed
symptoms shortly after a month following
semaglutide initiation. Furthermore, her symptoms
resolved after removal of semaglutide, supporting
the premise that this was the medication responsible
for the development of the patient’s symptoms. The
time course of symptom development in this case
mirrors that seen in another report of BP related to a
different GLP-1 agonist (dulaglutide), with patients



JAAD CASE REPORTS

VOLUME 15
Burruss, Jones, and Burruss 109
in both instances demonstrating pruritic lesions
approximately 2 months after starting the
medication.4

The pathogenesis of classic BP is characterized by
autoantibodies to BP180, a transmembrane collagen
hemidesmosomal protein that maintains the
dermal-epidermal connection. While BP230, a
plakin family member protein, also plays a role in
dermal-epidermal adhesion, the significance of
BP230 is relatively unknown.6 It has been proposed
that monitoring autoantibody levels toward these
proteins (through IIF, ELISA, or immunoblot studies)
has utility in assessing disease activity or response to
treatment. However, one review of the literature
suggested that up to 50% of classic BP patients
continue to have detectable anti-basement
membrane zone antibodies while in clinical
remission, though usually at decreased levels
compared to pre-treatment.7 The persistence of
elevated anti-BP180 antibodies following resolution
of this patient’s clinical disease is therefore not
atypical or suggestive of continued BP activity. As
reported by Yamagami et al in a series of patients
with vancomycin-induced linear immunoglobulin A
bullous dermatosis, immunoglobulin A autore-
activity to the basement membrane zone required
continuous presence of vancomycin in serum.8

Therefore, it stands to reason that a similar
mechanism exists for DABP patients, in which
objectively elevated autoantibody levels (as seen
on this patient’s IIF) become clinically significant
only in the presence of the triggering medication.

Although DABP is less common than classic BP,
medication history should not be overlooked when
searching for a potential trigger. It is also important to
recognize that the clinical presentation of DABP may
not mimic the tense bullae formation characteristic of
classic BP, and autoantibody titers may remain
elevated even in clinical remission. Being aware of
clinical variants will help clinicians recognize the
possible etiology for the eruption and proceed with
appropriate management. As new therapeutics are
developed, the variety of medication classes
implicated in DABP grows.1,9 Providers must be
cognizant of medications that are associated with
DABP while keeping an open mind to new triggers
and understand how management and monitoring
disease response differs from classic BP cases.
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