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Abstract
We present the case of a 73-year-old male patient with a history of tobacco use who pre-
sented with a central nervous system mass that was confirmed to be a lung adenocarcinoma 
metastasis. High PD-L1 expression as well as negativity to other targetable drivers led to ini-
tiation of pembrolizumab monotherapy and ablative stereotactic radiation therapy on oligo
residual disease, achieving a complete response after 2 years of therapy. Following discon-
tinuation of systemic treatment, the patient developed widespread desquamative plaques. A 
skin biopsy revealed subepidermal blistering and eosinophilic infiltration in conjunction with 
C3 and IgG depositions on the basement membrane, detected by immunofluorescence. A di-
agnosis of bullous pemphigoid was obtained, and systemic corticosteroids were administered 
with lesion progression. Infliximab was also administered without meaningful clinical im-
provement. Metronomic cyclophosphamide achieved a complete resolution of skin lesions 
and up to this day the patient continues with tumor control and is free of dermatological find-
ings. In conclusion, bullous pemphigoid is a very rare dermatological adverse effect related 
with pembrolizumab treatment. Only two cases, including this one, have been reported, es-
pecially with this medication for the treatment of non-small cell lung cancer. With more re-
ported cases, management strategies can be optimized even in the steroid refractory setting.
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Introduction

Immune checkpoint inhibitors (monoclonal antibodies targeting cytotoxic T lymphocyte-
associated antigen-4 [CTLA-4], programmed cell death protein 1 [PD-1], or programmed 
death ligand 1 [PD-L1]) represent a novel class of anticancer agents [1]. Their development 
represents a major breakthrough in cancer therapy, and they are already registered or are 
undergoing evaluation in a wide range of advanced cancers. Due to their unique mechanism 
of action, immune checkpoint inhibitors have a very specific safety profile that is mostly 
mediated by the triggering of cytotoxic CD4+/CD8+ T-cell activation [2]. More than 60% of 
treated patients develop immune-related adverse events (irAEs), which can, theoretically, 
affect any of the body organs; however, dermatologic toxicities appear to be the most prev-
alent irAEs.

Case Description

In February 2017, a 73-year-old male, who was a former heavy smoker, had an episode 
of herpes zoster in the T12/l1 dermatomes followed by dizziness and disorientation. A brain 
MRI described an expansive intra-axial lesion of peripheral location at the left parasagittal 
parieto-occipital junction with compromise of the precuneus and cuneal gyrus. This finding 
presented oval morphology with irregular annular peripheral enhancement, measuring 29 × 
24 × 28 mm and was associated with surrounding edema. He was taken to surgery finding a 
poorly differentiated malignant tumor with reactivity for Ck7, Napsin A, and PDL1 (˃50%) 
compatible with a lung adenocarcinoma. Extensive genomic evaluation by NGS identified no 
alterations in EGFR, ALK, and ROS; however, the panel revealed the presence of the mutation 
KRASG12D. Subsequently, a postoperative brain MRI found no residual disease and a PET-CT 
showed an abnormal increase in the FDG uptake (SUVmax 10.5) in a mass located in the 
posterior segment of the lower lobe (43 × 25 × 32 mm; T2bN0M1bG3 stage IV). In this same 
lung, another small poorly defined nodular image and a well-defined rounded nodule in the 
right lower lobe of 8 mm were observed. Twenty days after the neurosurgical intervention, 
radiosurgery was performed on the cavity followed by pembrolizumab (200 mg every 21 
days), a management with which he achieved partial response after 20 cycles. In June 2018, 
SBRT was performed on oligoresidual lung disease (18 × 21 mm node), continuing the anti-
PD-1 until 35 cycles (2 years), which ended in complete response during July 2019. In terms 
of irAEs, the patient presented a grade 2 pneumonitis and a relative adrenal insufficiency that 
required the transient use of steroids, the latter upon completing 25 cycles of pembrolizumab.

In November 2019, 4 months after finishing immunotherapy, the patient developed a 
moderate-to-severe itching reaction around the thorax, arms, and hips. On examination, he 
had ill-defined desquamative erythematous plaques over the described areas. An initial 
punch skin biopsy was performed on the left arm, revealing an epidermis with mild spon-
giosis, irregular acanthosis, and focal exocytosis of lymphocytes and eosinophils, whereas in 
the dermis there was mild superficial perivascular chronic inflammation with eosinophilic 
infiltration. The patient was treated with twice daily topical betamethasone, oral antihis-
tamine treatment, and a 14-day course of oral prednisone (1 mg/kg q/day), experiencing a 
transient improvement in skin manifestations. A few weeks later, during patient reassessment 
he developed persistent eczematous plaques extending over the back, chest, thighs, and lower 
legs, associated with severe pruritus, which significantly affected his quality of life. Three 
weeks later, the patient was admitted to the hospital due to extensive erythematous papules 
and plaques, in addition to a few intact and ruptured vesicles and bullae over the upper and 
lower limbs, especially over the knees, elbows, palms, and soles of hands and feet (Fig. 1).
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A new skin biopsy was subsequently taken from the left foot, for hematoxylin and eosin 
staining and direct immunofluorescence studies. Pathology analysis confirmed subepidermal 
blisters with eosinophilic infiltration. The overlying epidermis showed early degenerative 
changes and parakeratosis. There was moderate inflammation in the papillary dermis, 
consistent with the presence of multiple lymphocytes and eosinophils (Fig. 2A, B). Immuno-
fluorescence microscopy showed noncontinuous linear deposition of IgG at the dermo-
epidermal junction (not available) and continuous linear deposition of C3 at the dermo-
epidermal junction. The diagnosis was thus consistent with bullous pemphigoid (BP). Accord-
ingly, the patient was treated with intravenous methylprednisolone 2 mg/kg/day without 
improvement (after 5 days) and with progressive involvement of the oral mucosa and throat, 
a finding that was associated with limitation for intake and mild hyperthermia.

Due to refractory behavior of the pembrolizumab-induced BP to corticosteroid treatment, 
we administered 5 mg/kg infliximab with transitory pain improvement without any changes 
in ulcer distribution. Based on retrospective reports and the current ESMO guideline for 
toxicity induced by anti-CTLA-4/PD-1/L1 antibodies, a second dose was placed 2 weeks after 
the first administration without finding greater improvement or a clear difference in the 
previously described symptoms. Based on this, oral metronomic cyclophosphamide was 

Fig. 1. Tense bullae arise on skin surface, with a predilection on the flexural areas of the upper and lower limbs.

Fig. 2. A Subepidermal blister. The inflammatory infiltrate is polymorphous, with an eosinophil predomi-
nance. Linear deposition of C3 and IgG along the basement membrane zone. Hematoxylin and eosin. B Super-
ficial inflammation with numerous eosinophils. Early cleft formation.
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initiated using 50 mg every day by 21 days in a regimen of 28 days for 2 cycles. After the first 
month, we found a rapid improvement in the cutaneous findings, disappearance of the pain, 
and almost complete regression of the pruritus. Currently, the patient is without active cancer 
treatment, maintains the complete response, and satisfactorily modulates the BP.

Discussion

BP has been anecdotally reported in the literature as a rare manifestation of immuno-
logical-mediated toxicity. Due to shifting an immunological imbalance favoring autoim-
munity, acute flares of previously controlled autoimmune disorders have been previously 
reported. Such was the case for one patient treated with pembrolizumab for metastatic 
urothelial carcinoma, who developed BP after the initial cycles. Although treatment with the 
anti-PD-1 antibody was suspended, the skin lesions persisted and were refractory to some 
extent to systemic and topical corticosteroids [3]. Other cases presented in the literature of 
patients treated with pembrolizumab are strongly associated with other neoplasms, espe-
cially melanoma. Association with non-small cell lung cancer has only been documented, to 
the best of the authors’ knowledge, in one case, who presented with severe and extensive 
involvement resulting in widespread erosions [4].

Histological findings of C3 and IgG depositions along the basement membrane determined 
by immunofluorescence are present both in pembrolizumab-induced and primary BP, indi-
cating a similar pathophysiological mechanism. Furthermore, identification of both anti-BP230 
and anti-BP180 antibodies in both conditions confirms that these entities are both clinically and 
pathologically undistinguishable [4]. The specific alteration that leads to the development of 
this form of toxicity is still unknown. Hypotheses can be drawn from a cohort study conducted 
in the Mayo Clinic in which different asymptomatic individuals were evaluated for the presence 
of the aforementioned antibodies resulting in a 7.4% positivity rate. These results also suggest 
that the presence of these antibodies is not predictive of BP episodes, but rather that external 
factors are requisite, which modulate its development [5]. Taking into consideration that the 
PD-1 pathway plays an important role in co-stimulatory inhibition of T-cell homeostasis, both 
as a peripheral and central tolerance regulator, its loss of function has been linked to the devel-
opment of several autoantibodies and acceleration of autoimmune features [6].

Time of exposure and development of BP also varies. Both early onset after initiation and 
late onset after discontinuation have been reported [7]. Taking into account the previous 
considerations, we suggest that early-onset BP is associated with already present antibodies 
that manifest after peripheral tolerance is inhibited, whereas late-presenting BP could be asso-
ciated with the loss of central tolerance and the subsequent development of autoantibodies.

Management of such a rare adverse effect is also a clinical challenge. Several cases have 
been managed with both systemic and topical steroids with success of lesion resolution 
obtained in some degree, with the majority of cases achieving a satisfying response to initial 
therapy [7]. In the presented case, refractoriness to steroid therapy was documented and 
infliximab initiated. Since no response to treatment was observed, administration of cyclo-
phosphamide was required. Although it is not recommended as a first-line treatment, even 
for primary BP, this medication offers a clinically significant benefit with good tolerance, 
especially in elderly individuals. Since no clear recommendations exists beyond steroids, it 
should be considered as an alternative treatment.

Administration of immunosuppressant medications, especially steroids, is associated 
with worse prognosis with regards to tumoral control and should be taken into consideration 
when opting for their administration, especially when accompanied by suspension of immune 
checkpoint inhibitors [8].
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Conclusion

In conclusion, pembrolizumab associated BP in lung cancer is a very rare adverse event, 
which has been documented in only two occasions, including the presented case. Pathophys-
iology as well as management are similar to primary or idiopathic BP, with steroid refracto-
riness being a relevant and considerable clinical course, requiring immunomodulatory medi-
cations. Widespread knowledge, especially in recognizing and treating these rare manifesta-
tions, is important for their adequate management.
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