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Pembrolizumab-Induced Nasal Polyposis:
The First Reported Case
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The last decade has seen the emergence of immune checkpoint inhibitors for the treatment of a wide variety of cancer types. While these
medications are generally speaking well tolerated, the full long-term side effect profiles of these medications have not been fully eluci-
dated. We describe a case of chronic rhinosinusitis with nasal polyposis induced treatment with pembrolizumab, the first reported case.
We present the case of a 48-year-old man with a background history of stage IV non-small cell lung cancer with bone metastases. He
was commenced on pembrolizumab and over the course of the subsequent 5 years he developed significant nasal polyps bilaterally, and
was commenced on medical therapy. Sinus CT scan demonstrated bilateral total opacification of all his sinuses and nasal cavity. He sub-
sequently underwent bilateral functional endoscopic sinus surgery. He remains symptom-free and at his last clinical follow-up visit 1
year later. There are limited case reports of nasal polyposis occurring in patients receiving immune checkpoint inhibitors, with only one
case requiring surgery. We describe the first case of severe nasal polyps due to pembrolizumab and successfully treated with polypecto-

my. From our review, there were no cases that required a cessation of therapy.
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INTRODUCTION

The last decade has seen the emergence of immune check-
point inhibitors (ICIs) for the treatment of a wide variety of
cancer types. The first licensed ICI was ipilimumab in 2011,
targeting cytotoxic T-lymphocyte associated protein 4 (CTLA4),
followed by pembrolizumab and nivolumab, targeting pro-
grammed cell death 1 (PD-1). These monoclonal antibodies
are now being used as either single or combination treatment
in over 50 different cancer types, and there are currently in ex-
cess of 3,000 active clinical trials evaluating these drug treat-
ments, constituting about two thirds of all oncology trials [1].
ICIs work by activating the host immune system’s anti-tumor
mechanisms.

While these medications have no doubt revolutionized the
field of oncology and are generally speaking well tolerated,
the full long-term side effect profiles of these medications have
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not been fully elucidated.

To that end, we describe a case of chronic rhinosinusitis (CRS)
with nasal polyposis induced by several years of treatment
with pembrolizumab, the first reported case in the literature.

CASE REPORT

We present the case of a 48-year-old man with a background
history of stage IV non-small cell lung cancer (NSCLC) with
bone metastases. He was commenced on pembrolizumab as
part of a clinical trial in 2015. Over the course of the subse-
quent 5 years, he developed progressive severe bilateral nasal
blockage, anterior rhinorrhoea, post-nasal drip, and hypos-
mia, which subsequently prompted referral to the otolaryn-
gology service. On examination, he was found to have signif-
icant grade 3 nasal polyps bilaterally and was commenced on
medical therapy, with a two-week course of topical betameth-
asone sodium phosphate nasal drops followed by combina-
tion of azelastine hydrochloride and fluticasone propionate
nasal spray. He had mild improvement in his symptoms. Sinus
CT scan demonstrated bilateral total opacification of all his
sinuses and near total obstruction of the nasal cavity (Fig. 1).
Notably, prior to commencing treatment with pembrolizum-
ab, he did not have any evidence of sinus disease on pretreat-
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ment radiological investigations and was not suffering from
any sinus symptoms (Fig. 2).

He subsequently underwent bilateral functional endoscopic
sinus surgery (FESS) 5 years after commencing pembroli-
zumab, in the form of a “full house FESS™: nasal polypectomy,
bilateral uncinectomy, middle meatal antrostomy, anterior
and posterior ethmoidectomy; frontal pathway clearance, and
wide sphenoidotomy. He was discharged home well, on day 1
postoperatively, on maximal medical therapy, topical budesonide
nasules for 4 weeks, followed by maintenance with combina-
tion of azelastine hydrochloride, fluticasone propionate nasal
spray, and sodium chloride nasal rinse. Final histological anal-
ysis revealed inflammatory polyps and preoperative investiga-
tions did not reveal any evidence of eosinophilia. He remains

symptom-free and at his last clinical follow-up visit 1 year af-
ter his surgery he had no evidence of recurrence of his nasal
polyps endoscopically or radiologically. He remains on pem-
brolizumab for his NSCLC and topical therapy for his nasal
polyposis and continues to undergo regular clinical and ra-
diological surveillance for his NSCLC.

DISCUSSION

Pembrolizumab is a highly selective monoclonal antibody
against PD-1, a negative stimulatory receptor expressed on
the surface of activated T-cells [2]. Side effects of IClIs, such as
pembrolizumab, vary greatly. The most commonly reported
side effects include fatigue (19.4%) and pruritis (10.7%) [2];
however, severe immune-related adverse effects (irAEs), such
as colitis, hepatitis, endocrinopathies, and pneumonitis, have
also been reported [3]. irAEs occur due to immune activation
and it has been theorized that their occurrence may signal a
better response to these medications [4].

To date, there have been no reported cases of pembrolizum-
ab causing CRS with or without nasal polyposis. One previous
case has been described of worsening of allergic fungal CRS
in the setting of pembrolizumab therapy [5], and there have
been reports of nivolumab, another ICI of programmed death-
ligand 1 (PDL-1), causing CRS with nasal polyposis [5,6]. In
one case this occurred years after commencing therapy [6].
Another case occurred, however without reported polyposis,

Fig. 1. Coronal CT scan demonstrating complete opacification of the nasal cavity, maxillary, ethmoid and frontal sinuses after commence-

ment of pembrolizumab. CT, computed tomography.

Fig. 2. Axial brain CT scan prior to commencement of pembrolizumab showing no evidence of sinonasal disease. CT, computed tomog-

raphy.
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in a patient following their third infusion, and CT at that time
showed macxillary and ethmoid sinusitis [7]. In the same pa-
per, investigators reported a patient commenced on ipilim-
umab for malignant melanoma who developed symptoms of
sinusitis 1 year into therapy, and a CT scan demonstrated pan-
sinusitis. Neither patient responded to antibiotic therapy but
both improved with anti-tumour necrosis factor (TNF) ther-
apy [7].

Watanabe et al. [8] discussed a case of a 71-year-old female
commenced on combination of nivolumab and ipilimumab
for stage IV renal cell carcinoma. The patient developed eosin-
ophilic airway inflammation and CRS after two cycles of ther-
apy. She was found to have nasal polyposis and sinusitis. Pol-
ypectomy was performed and histological exam showed dense
infiltration with eosinophils. However, the authors suggested
that it is unlikely that the polyps developed in such a short
timeframe but were likely aggravated by the checkpoint in-
hibitors [8].

Recently, several new biologic agents targeting various path-
ways of the immune system have been used to treat CRS with
nasal polyposis, including dupilumab targeting interleukin
(IL)-4/IL-13, omalizumab targeting Ig-E, and mepolizumab
and benralizumab targeting IL-5. These have shown promise
in treating severe cases of eosinophilic CRS with nasal polyp-
osis, and provide some insight into the immunological mech-
anisms that underlie this pathological process [9].

Studies on irAEs of ICIs have identified higher levels of IL-6
after commencement of treatment, which was closely related
to the development of irAEs. Other inflammatory cytokines,
such as CXCL9/10/11/13, were also found to be upregulated
following immune checkpoint inhibition; however, there is
limited evidence of their effects on IL-4/5 and Ig-E, the main
immunological mediators of CRS with nasal polyposis [10].
Interestingly, ICI-induced eosinophilic inflammation of the
lungs has been described with various manifestations [11,12].

Finally, T-cell infiltration has been suggested as a potential
mechanism behind irAEs on other organs, and T-cell infiltra-
tion has been described in one case of ICI-related deteriora-
tion of allergic CRS [5]. Underlying T-cell related inflamma-
tory changes are possible mechanisms for ICI-related CRS,
but secondary infections may still occur [5].

There are limited case reports of CRS occurring in patients
receiving ICIs, with only one case requiring surgery. We de-
scribe the first case of severe CRS with nasal polyps due to
pembrolizumab and successfully treated with polypectomy.
From our review, there were no cases that required a cessation
of therapy. Further research is required to evaluate CRS with
or without nasal polyposis as an irAE of immune checkpoint
inhibition. Patients on ICIs should be screened for sinonasal
side effects.
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