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Lisinopril-associated bullous pemphigoid in an
elderly woman: a case report of a rare adverse
drug reaction
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An 87-year-old woman with a long-standing history of hypertension, hypothyroidism and diabetes presented to us with scaly and
pruritic vesicles of an erythematous base and crusted surface of 2-month duration. They first appeared on her abdomen and
gradually spread to her lower back, thighs, before spreading to her upper and lower limbs. Her lesions were non-painful, aggra-
vated by sun exposure only, and sparing mucous membranes. Nikolsky sign was positive with no discernible fluid-filled bullae.
History was remarkable only for a doubling of her Lisinopril dosage 2 months prior to the appearance of her lesions, with no other
potential environmental and/or drug triggers recognizable on history taking. In light of the appearance of her lesions after her
Lisinopril dose escalation, in the absence of any other discernible triggers, an adverse drug reaction (ADR) was entertained,
yielding a corresponding Naranjo ADR probability score of 7. Particularly, drug-induced pemphigus foliaceus was initially
suspected given her clinical presentation and the morphology and distribution of her lesions. However, her skin biopsy altered our
diagnosis to drug-induced bullous pemphigoid (BP) instead, making this the second case reported to date on Lisinopril-induced
BP, and the first to report a dose–response variant of this adverse reaction.
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Introduction
Bullous pemphigoid (BP) is an autoimmune blistering skin
disorder characterized by diffuse, erythematous and pruritic
skin lesions that often begin as papular and/or urticarial,
before transforming into deeper and tense vesico-bullous
eruptions [1, 2]. The exact pathophysiology underlying the
disorder remains incompletely understood. However, anti-
BP180 (BPAg2) and/or anti-BP230 (BPAg1) autoantibody
deposition within the dermal–epidermal junction constitutes
hallmark histological and biochemical findings [1, 3]. This
immunoglobulin G (IgG)-mediated disruption of the
hemidesmosomes at the dermal–epidermal interface is what
accounts for the tense and bullous nature of BP [1, 3]. BP pri-
marily affects elderly patients beyond 70 years of age, with a
median age of onset of 80 years and an arguably higher
incidence in women compared to men [1, 2].

BP is generally classified based on its etiology into
idiopathic versus drug induced [4, 5], with loop diuretics such
as furosemide being classical culprit drugs of the latter form of
the disease [1, 5]. Likewise, non-steroidal anti-inflammatory
drugs (NSAIDs), antipsychotics and a few angiotensin-
converting enzyme inhibitors (ACEIs), primarily
Captopril, Ramipril and Enalapril, have also been reported
to induce BP [1, 5–9]. Alternatively, various infectious
and/or environmental factors such as HIV infection and
radiation exposure respectively have also been associated
with BP development [3].

However, to our best knowledge, there has been only
one report to date associating Lisinopril use with BP devel-
opment [10].

Thus, the following case is the second reported to date on
Lisinopril-associated BP [10], with the exception that, unlike
the previously reported case where the patient was Lisinopril-
naïve and developed BP after newly starting Lisinopril, our

patient was already maintained on 20 mg of daily Lisinopril
for several years, and only developed her BP lesions when
her dose was escalated to 40 mg. Therefore, her case repre-
sents a dose–response variant of the previously described
all-or-none nature of Lisinopril-associated BP.

Case presentation
An 87-year-old Lebanese womanwith a long-standing history
of hypertension, hypothyroidism and type 2 diabetes
mellitus presented to us with new-onset skin lesions of 2-
month duration. The lesions appeared first on her trunk and
gradually spread to her lower back, and posteromedial thighs,
before spreading to her shoulders and dorsal aspects of her
upper and lower extremities (Figure 1). Her lesions were
non-painful, but severely itchy and aggravated by sun
exposure.

On presentation, she was afebrile, in no apparent distress,
and weighed 82 kg. Her physical examination showed
disseminated eroded vesicles of 4–6 mm diameter, with a
few discrete and sharply demarcated non-blanching
reddish-to-purple plaques of 2–3 cm diameter. Her vesicles
were non-tender to palpation and spared mucous mem-
branes. Nikolsky sign was positive with no bullae or blisters
discernible at the time. Patient history was negative for any
allergies, previous drug reactions, NSAID or antibiotic use
for the past 6 months, history of radiation exposure, immu-
nodeficient status or any recent travel or sick contacts.

Patient has been managed only by thyroid-replacement
therapy with 100 ug of levothyroxine daily for her hypothy-
roidism ever since diagnosis. She was also taking 50 mg
of vildagliptin with a 2.5 mg/400 mg glyburide-metformin
combination for her diabetes, and a 12.5 mg/20 mg

Figure 1
Scaly and eroded vesicles with superficial crusts and an erythematous base on the patient’s trunk (top right), lower back (bottom right), and upper
extremity (left)
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hydrochlorothiazide-Lisinopril combination for her hyper-
tension. She had been well maintained on all those medica-
tions for over 7 years at her time of presentation to us, with
no prior adverse reactions to them.

However, recent medical history was remarkable for a
hospital admission due to syncope 2months prior to present-
ing to us, during which she reported having no skin lesions
whatsoever while being maintained on the above medica-
tions only. On discharge from that admission however, her
admitting physician added a 20 mg Lisinopril tablet to her
medication regimen for better blood pressure control without
changing any of her other medications. The patient’s son
who is her primary caregiver confirms his mother’s compli-
ance with all prescribed medications, including her recently
escalated dose of Lisinopril.

Thus, given the temporal association between the pa-
tient’s isolated Lisinopril dose escalation and her skin erup-
tions 2 months later, a drug-induced adverse reaction was
entertained. Particularly, drug-induced pemphigus foliaceus
(PF), another autoimmune blistering skin disorder, was
highly suspected, given its previous reporting twice within
the literature in association with Lisinopril use [11, 12], along
with the flaccid, eroded and crusted nature of our patient’s
skin lesions and their mucous-sparing distribution [13].

Complete blood count (CBC), electrolytes, liver enzymes,
thyroid-stimulating hormone (TSH) level and erythrocyte
sedimentation rate (ESR) were all ordered and found to be
normal (i.e. within reference range). We therefore took a skin
biopsy for definitive diagnosis, which showed diffuse IgG and
C3 deposition at the dermo-epidermal junction upon direct
immunofluorescence, with superficial perivascular and inter-
stitial lympho-eosinophilic infiltrates on histology. Such a
finding is actually consistent with a diagnosis of drug-
induced BP, rather than PF as we initially suspected. Thus,
we then used the Naranjo adverse drug reaction (ADR) proba-
bility scale [14] to assess the likelihood of our patient’s BP as
being an ADR to her increased Lisinopril dosage, only to
attain a total score of 7 which is suggestive of a ‘probable
ADR’ (Figure 2).

Consequently, we scheduled a follow-up visit for our
patient to communicate our findings to her, only to discover
that she now has intra-oral involvement of her lesions, a find-
ing more consistent with BP compared to PF, given the
latter’s notable mucosal membrane-sparing characteristic
[15]. We thus discontinued her two Lisinopril-containing an-
tihypertensive medications, replacing them with a calcium
channel blocker (CCB) instead, and prescribed a high-dose
topical steroid for application twice daily on her lesions.

Figure 2
Naranjo ADR probability assessment score for the likelihood of our patient’s case being an ADR to Lisinopril
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Two weeks later during her scheduled follow-up, we find that
most of her lesions have crusted and coalesced, indicating
that they started to resolve with no new lesions being noted
elsewhere. The patient was thus maintained on the same
steroid regimen for another 6 weeks, after which most of
her lesions had completely healed without scarring. We then
sought her written informed consent to have her case
reported.

Discussion
The uniqueness of our case lies in the dose-dependent nature
of our patient’s Lisinopril-induced BP in contrast to its all-
or-none nature in the previously reported case [10].

Despite the rarity of this ADR, Patsatsi et al. highlighted
an association between Lisinopril use and BP development
in their case series as well, when they discovered that
one of their patients diagnosed with BP had also been
taking Lisinopril in retrospect [16]. Interestingly, BP has
also been twice reported as a possible adverse reaction to
the functionally-related class of medications, i.e., angio-
tensin II receptor blockers, namely, Losartan and
Valsartan [17, 18].

Two mechanisms have been suggested to date on how
ACEIs may induce BP: first, through activating and/or poten-
tiating the pro-inflammatory kinin system via inhibiting the
system’s inactivating angiotensin-converting enzyme (ACE)
[19, 20] and second, through their hapten-like properties of
binding to and modifying lamina lucida proteins, thereby
triggering the production of autoantibodies against those
‘neo-antigens’ [16]. However, the latter mechanism has been
previously often more accredited, owing to Lisinopril’s
intrinsic amide group which has been shown to exhibit
acantholysis-triggering properties in vitro [11]. This may po-
tentiate BP development in already predisposed individuals
such as elderly patients, who undergo a dose escalation of
their Lisinopril, such as the case of our patient. This however,
remains only a hypothetical model and a subject of future
research.

Finally, while pemphigus disorders such as PF are listed as
possible adverse reactions to Lisinopril within the medica-
tion’s leaflet, pemphigoid disorders such as BP are not [21].
Similarly, an international database reviewing all FDA reports
on ADRs reported a 0.02% incidence of pemphigus disorders
in patients taking Lisinopril (as of October 2017) [22], com-
pared to not providing any estimates for pemphigoid disor-
ders in those patients (as of November 2017), due to a ‘lack
of reports’ [23]. This therefore highlights the need to enlist
pemphigoid disorders, such as BP, as rare yet possible ADRs
of Lisinopril, as previously suggested [10].

Nomenclature of targets and ligands
Key protein targets and ligands in this article are hyper-
linked to corresponding entries in http://www.guideto-
pharmacology.org, the common portal for data from the
IUPHAR/BPS Guide to PHARMACOLOGY [24], and are per-
manently archived in the Concise Guide to PHARMACOL-
OGY 2017/18 [25, 26].
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