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Abstract 
Enfortumab vedotin is a first-in-class antibody-drug 
conjugate used in the treatment of locally 
advanced or metastatic urothelial carcinoma. A 
range of cutaneous adverse events has been 
reported with enfortumab vedotin use. Nectin-4, 
a transmembrane protein overexpressed by 
urothelial carcinoma cells, is the intended target of 
enfortumab vedotin. However, as nectin-4 is also 
expressed by epidermal keratinocytes, sweat 
glands, and hair follicles, it is believed that 
cutaneous toxicity is mediated though off-target 
delivery of enfortumab vedotin. We present a 
patient with metastatic urothelial carcinoma who 
developed a grade 3 bullous dermatitis after his 
second treatment cycle of enfortumab vedotin and 
pembrolizumab therapy. Histopathologic findings 
showed intraepidermal blisters with prominent 
dyskeratotic and necrotic keratinocytes. Temporary 
withholding of enfortumab vedotin and 
pembrolizumab and treatment with potent topical 
corticosteroids led to significant improvement and 
enfortumab vedotin (with pembrolizumab) was 
resumed at a reduced dosage of enfortumab 
vedotin without recurrence. We present this case 
to highlight clinical manifestations, histopathologic 
findings, and management of enfortumab 
vedotin-induced cutaneous toxicity. 

Introduction 

Enfortumab vedotin is a first-in-class antibody-drug con
jugate approved in 2019 for the treatment of locally ad
vanced or metastatic urothelial carcinoma.1 Notably, a 
range of cutaneous adverse events has been reported 
with enfortumab vedotin use, including maculopapular 
rash, bullous dermatitis, exfoliative dermatitis, palmar-

plantar erythrodysesthesia, widespread vesicular erup
tion,2 and rarely, Stevens-Johnson syndrome/toxic epi
dermal necrolysis.3,4 Nectin-4, a transmembrane protein 
overexpressed by urothelial carcinoma cells, is the in
tended target of enfortumab vedotin. However, as 
nectin-4 is also expressed by epidermal keratinocytes, 
sweat glands, and hair follicles, it is believed that cu
taneous toxicity is mediated though off-target delivery 
of enfortumab vedotin.4,5 We present a patient with 
metastatic urothelial cancer who developed a grade 3 
bullous dermatitis while undergoing enfortumab vedotin 
and pembrolizumab therapy to highlight the clinical man
ifestations and management of enfortumab vedotin-in
duced cutaneous toxicity. 

Case Synopsis 

A 76-year-old man with a history of metastatic urothelial 
carcinoma presented to the emergency department with 
a seven-day history of a progressively painful, erythema
tous eruption. The patient had received his second treat
ment cycle of enfortumab vedotin and pembrolizumab 
therapy one week prior to presentation. On examination, 
there were ill-defined erythematous patches over his 
chest, abdomen, and extensor extremities with tense 
bullae over his dorsal feet (Figure 1A-C). No mucous 
membranes were involved. 

Histopathologic evaluation of a punch biopsy from the 
edge of a bullae on the left dorsal foot showed interface 
dermatitis with prominent dyskeratotic and necrotic ker
atinocytes and relatively paucicelluar intraepidermal blis
ters (Figure 2A-B). Direct immunofluorescence showed 
possible keratinocyte surface deposition of IgG in a back
ground of nonspecific deposition (Figure 2C). Serologic 
testing for bullous pemphigoid and desmoglein antibod
ies was negative. Based on clinical and histopathologic 
findings with severe symptoms limiting activities of daily 
living, the patient was diagnosed with a grade 3 enfor
tumab vedotin-induced bullous dermatitis. 
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Figure 1. A-C) Clinical images of bullous dermatitis presenting one week after treatment cycle two of enfortumab vedotin 
and pembrolizumab therapy. 

The patient was treated with fluocinonide 0.05% oint
ment with rapid improvement within one week and sub
sequent desquamation of the involved areas. Enfor
tumab vedotin and pembrolizumab therapy were held 
for one treatment cycle and both were resumed with en
fortumab vedotin at a 20% dose reduction after improve
ment of his bullous dermatitis to grade 1. The patient 
continues to tolerate therapy with his bullous dermatitis 
remaining at grade 1 or lower. 

Case Discussion 

Enfortumab vedotin is an antibody-drug conjugate com
posed of an anti-nectin-4 antibody linked to cytotoxic 
agent monomethyl auristatin E used in the treatment of 
locally advanced or metastatic urothelial carcinoma.1 Cu
taneous adverse events are reported to occur in 58% 
of patients, with grade 3 or 4 cutaneous adverse events 
occurring in 14% of patients.6 The most frequent mani
festations include maculopapular rash and pruritus, and 
less commonly, bullous dermatitis, exfoliative dermatitis, 

Figure 2. Hematoxylin and eosin stain of specimen from left dorsal foot showing interface dermatitis with prominent 
dyskeratotic and necrotic keratinocytes and intraepidermal blisters. A) 100X. B) 200X. C) Direct immunofluorescence of 
specimen from left dorsal foot, 400X, with possible keratinocyte surface deposition of IgG in a background of nonspecific 
deposition. 

stomatitis, palmar-plantar erythrodysesthesia, and sym
metrical drug-related intertriginous and flexural exan
thema.6 Rarely, cases of Stevens-Johnson syndrome/
toxic epidermal necrolysis have been reported.4 

Nectin-4, a transmembrane protein overexpressed by 
urothelial carcinoma cells, is the intended target of en
fortumab vedotin. However, nectin-4 is also expressed by 
epidermal keratinocytes where it plays an essential role 
in supporting cell-cell adhesion at adherens junctions.4,

5 Mechanistically, it is postulated that enfortumab ve
dotin induces cutaneous toxicity through off-target deliv
ery of monomethyl auristatin E, which may manifest with 
a range of clinical presentations as described and find
ings of interface dermatitis, dyskeratosis, and necrotic 
keratinocytes on histopathology.4,5 

Our patient presented with a painful bullous dermati
tis one week after administration of enfortumab vedotin 
and pembrolizumab therapy, with histopathologic find
ings showing intraepidermal blistering with prominent 
dyskeratotic and necrotic keratinocytes, suggestive of the 
proposed mechanism of off-target delivery of enfor
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tumab vedotin to nectin-4 expressing keratinocytes. DIF 
revealed possible keratinocyte surface deposition of IgG 
in a background of nonspecific deposition which may 
represent enfortumab vedotin localization.7 Owing to se
vere symptoms limiting activities of daily living, enfor
tumab vedotin therapy was held for one treatment cycle 
until improvement to a grade 1 reaction. Treatment with 
a potent topical corticosteroid resulted in significant im
provement, although a course of oral corticosteroid ther
apy would also be a reasonable option. 

Cutaneous adverse events due to enfortumab vedotin 
are most likely to occur within the first few treatment cy
cles.3,4 Grade 1 and grade 2 reactions are most common 
and supportive care along with topical corticosteroid 
therapy is recommended.4 For grade 3 reactions, oral 
corticosteroid therapy and withholding of enfortumab 
vedotin until improvement to a grade 1 reaction, with 
subsequent resumption at a reduced dose should be 
considered.4 In most reported cases, enfortumab ve
dotin was able to be continued with the grade of reaction 
remaining unchanged or improved with therapy, likely 
because enfortumab vedotin mediates cutaneous toxic
ity through direct cytotoxicity instead of inducing an en
during state of immune activation.3,4 In cases of sus
pected Stevens-Johnson syndrome/toxic epidermal 
necrolysis, enfortumab vedotin should immediately be 
withheld and confirmatory investigations undertaken. Fi
nally, prophylactic use of barrier creams and photopro
tection may reduce the need for rescue therapies and im
prove quality of life.4 

The authors considered the possibility that pem
brolizumab induced our patient’s bullous dermatitis, as 
both enfortumab vedotin and pembrolizumab may lead 
to cutaneous adverse events such as bullous dermatitis. 
However, we favor enfortumab vedotin-induced bullous 
dermatitis for the following reasons. Pembrolizumab is 
associated with bullous pemphigoid-like eruptions with 
pathogenic autoantibody production and a delayed on
set of months after therapy initiation, features suggestive 
of nonspecific activation of the immune system as in
duced by immunotherapy.8,9 Histopathology demon
strates subepidermal blistering with an eosinophilic in
filtrate and direct immunofluorescence demonstrates 
autoantibody deposition along the basement membrane 
zone.7,8 Our patient presented four weeks after therapy 
initiation, with a predominantly acral distribution of se
vere involvement and histopathologic findings of promi

nent dyskeratosis and interface dermatitis, features sug
gestive of a toxic drug effect. Another case with similar 
histology and widespread vesicular eruption completely 
cleared with cessation of enfortumab vedotin in spite of 
continued multiple courses of pembrolizumab.2 More
over, bullous pemphigoid serologies were negative and 
direct immunofluorescence was negative for basement 
membrane antibody deposition. Finally, owing to the en
during state of immune activation induced by im
munotherapy, bullous dermatitis caused by pem
brolizumab typically requires a prolonged course of oral 
corticosteroid therapy (or other systemic therapy), dis
continuation of immunotherapy; it may persist for sev
eral months or longer after discontinuation of im
munotherapy.8,9 Thus, it would be unusual for 
pembrolizumab-induced bullous dermatitis to show the 
rapid and sustained response to topical corticosteroid 
treatment our patient experienced, especially after re
sumption of enfortumab vedotin and pembrolizumab 
therapy. In March 2024, results of a phase III trial demon
strated that the combination of enfortumab vedotin and 
pembrolizumab therapy led to a clinically relevant ben
efit over platinum-based chemotherapy, setting a new 
standard for treatment of advanced urothelial carci
noma.10 

Conclusion 

Thus, it is likely that dermatologists, oncologists, and 
pathologists will encounter increasing cases of enfor
tumab vedotin-induced cutaneous adverse events. Fur
thermore, risk of cutaneous adverse events is increased 
with concurrent immune checkpoint inhibitor therapy 
which are well-described to induce toxicity through 
nonspecific activation of the immune system. We present 
this case of enfortumab vedotin-induced bullous der
matitis to highlight the pathophysiologic mechanisms 
and management of enfortumab vedotin-induced cuta
neous toxicity. Further research is encouraged to deter
mine optimal management based on individual patient 
factors and further elucidate pathophysiology. 
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