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Abstract

BACKGROUND

Pembrolizumab is an anti-programmed death receptor 1 (PD-1) that was shown to
have a tolerable safety profile with 17% of grade 3-4 drug-related adverse events,
notable response rate of 16% with median duration of response of 8 mo, and
median overall survival of 8 mo. Severe mucositis is a very rare complication with
only two cases of grade 4 mucositis reported, and both cases had good response to
intravenous methylprednisolone and subsequent oral prednisone tapering. We
report the first case of pembrolizumab-induced severe mucositis that was
refractory to steroid treatment.

CASE SUMMARY

An 80-year-old woman with a past medical history of recurrent right cheek
nodular melanoma status post resection and new right lung metastatic melanoma
on immunotherapy presented with dysphagia and odynophagia for 2 mo. She
initially received 2 doses of ipilimumab 1 year ago with good outcome, but
treatment was discontinued after developing severe diarrhea and rash.
Pembrolizumab was then initiated 4 mo after disease progression. Significant
improvement was noted after 3 doses. However, after 6 cycles of pembrolizumab,
patient developed odynophagia and malnutrition. Improvement of symptoms
was noted after discontinuation of pembrolizumab and initiation of steroids. 3 mo
later, patient developed pharyngeal swelling with hoarseness and new oxygen
requirement due to impending airway obstruction while being on prednisone
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tapering regimen, finally ended up with intubation and tracheostomy. Histologic
analysis of left laryngeal and epiglottis tissue showed granulation tissue with
acute on chronic inflammation, negative for malignancy and infection. Patient
achieved marked improvement after 2 doses of infliximab of 5 mg/kg every 2 wk
while continuing on prednisone tapering course.

CONCLUSION

We report the first case of pembrolizumab-induced grade 4 mucositis that had
limited recovery with prolonged steroid course but had rapid response with
addition of infliximab. The patient had recurrent mucositis symptoms whenever
steroids was tapered but achieved complete response after receiving two doses of
infliximab while continuing to be on tapering steroids. The success of infliximab
in this patient with pembrolizumab-induced severe mucositis presents a
potentially safe approach to reduce prolonged steroid course and accelerate
recovery in managing this rare complication.

Key Words: Pembrolizumab; Infliximab; Mucositis; Melanoma; Immunotherapy;
Refractory; Case report

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Grade 3-4 mucositis is a rare adverse effect of the immune checkpoint inhibitor
with 2 cases reported that both responded well to steroid tapering course. We report a case
of pembrolizumab-induced severe mucositis that was refractory to steroids at first but had
significant improvement after administration of infliximab while continuing to be on
steroid tapering course.

Citation: Dang H, Sun J, Wang G, Renner G, Layfield L, Hilli J. Management of
pembrolizumab-induced steroid refractory mucositis with infliximab: A case report. World J
Clin Cases 2020; 8(18): 4100-4108

URL: https://www.wjgnet.com/2307-8960/full/v8/i18/4100.htm
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INTRODUCTION

Melanoma is the most aggressive and deadliest form of skin cancer with a 3-year
survival rate of 15% for stage IV melanomal'~’l. Surgery remains the primary treatment
for stage I-1IIB melanoma®’l. For advanced melanoma, chemotherapy was the earliest
treatment, however there is no improvement in overall survival rate with Dacarbazine
and Temozolomide with complete response occurring in less than 5% and 5-year
survival rate of 2%-6%"*. Since the association between cancer and the immune
system was proposed in the 19" century, several immunotherapies have been
developed and approved®*’. Pembrolizumab, an anti-programmed death receptor (PD-
1), was approved in 2015 by the Food and Drug Administration (FDA) for the
treatment of advanced melanomas, and it was shown to have a tolerable safety profile
with 17% of patients developing grade 3-4 drug-related adverse events in the phase IB
study and similar safety profile with 15% of patients with grade 3-4 events in the
subsequent phase II study™'*"l. Although being concluded to be better tolerated than
chemotherapy, multiple side effects of PD-1/PD-L1 inhibitors have been studied in a
systematic review and meta-analysis including all-grade rash, colitis, hypothyroidism,
transaminitis, and pneumonitis, with grade 3-4 mucositis remaining as a rare adverse
effect of the immune checkpoint inhibitor!>"l. To date, only 2 cases of pembrolizumab-
induced severe mucositis have been reported, with patients achieved adequate
recovery after steroid treatment!""l. Here, we report a first case of pembrolizumab-
induced severe mucositis refractory to steroid therapy, but responded well to addition
of infliximab to the steroid tapering course.
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CASE PRESENTATION

Chief complaints

An 80-year-old woman with a past medical history of recurrent right cheek nodular
melanoma and new lung metastasis previously on immunotherapy presented for
worsening dysphagia and odynophagia for one month.

History of present illness

The patient initially developed dysphagia, odynophagia and associated malnutrition
after 6 cycles of pembrolizumab. Immunotherapy was discontinued, and patient was
started on prednisone slow taper with initial improvement of symptoms. However,
after 2 mo, the patient developed throat swelling with hoarseness and new oxygen
requirement.

History of past illness

The patient initially had a right cheek skin pigmented lesion diagnosed as nodular
melanoma in July 2015. She subsequently underwent tumor resection, and sentinel
lymph node biopsy showed 0/4 positive lymph nodes. She was then started on active
surveillance. In December 2016, the patient noticed a lump near the right parotid
gland, and positron emission tomography/computed tomography (PET/CT) showed
1 cm fluorodeoxyglucose (FDG) avid nodule in the subcutaneous tissue of her right
lower cheek consistent with malignancy and a new 1 em FDG avid right upper lobe
lung nodule with a standardized uptake value (SUV) max of 4.5. Fine needle
aspiration (FNA) of right lower cheek subcutaneous nodule revealed metastatic
melanoma. The patient underwent right superficial parotidectomy, modified radical
neck dissection, and excision of the right subcutaneous peri-mandibular facial mass in
January 2017. In February, local radiation therapy and adjuvant Ipilimumab
immunotherapy were started. However, the patient developed severe diarrhea and
rash after 2 doses of ipilimumab, so ipilimumab was discontinued, and she resumed
active surveillance again. In March 2018, PET/CT showed an increased right upper
lobe lung mass of 3.5 cm x 3 cm with SUV max of 17.3, pembrolizumab and radiation
therapy to right lung were initiated. Near resolution of right lung metastatic lesion
was noted after 3 doses.

In October 2018, PET scan revealed metabolic activity in the right supraglottic area
(Figure 1A). The patient was hospitalized and underwent direct laryngoscopy with
biopsy which showed a developed posterior supraglottic mass with inflamed mucosa
encroached over posterior supraglottic airway and generalized inflamed mucosa
throughout lower pharynx. Biopsy showed friable purulent debris with focal
multinucleated giant cells without any evidence of fungal, bacterial, acid fast
organisms or melanoma cells, indicating a diagnosis of immunotherapy associated
mucositis. Pembrolizumab was held and patient was started on prednisone 40 mg oral
daily with improvement of symptoms, and she was discharged home with prednisone
slow taper.

Past medical history was significant for depression, diabetes mellitus type 2,
hypertension.

Physical examination
Height: 5°4.9” (165 cm); Weight 199.3 Lbs (90.4 kg); Body Mass Index 33.2 kg/m?.
Physical examination detected copious amount of thick mucus in the oropharynx.

Imaging examinations
CT neck showed near complete occlusion of the airway due to tissue thickening of
epiglottis and larynx (Figure 1B).

Direct laryngopharyngoscopy with biopsies of pharyngeal, supraglottic, and glottic
mucosa showed impending airway obstruction with massive swelling of posterior
supraglottic larynx and diffuse inflamed granular mucosa involving majority of
supraglottic larynx and lower larynx.

Histologic analysis of tissue biopsies demonstrated fibrinopurulent exudate and
granulation tissue with acute and chronic inflammation in left and right arytenoid
tissues of the larynx and also epiglottic tissue (Figure 2).

Further diagnostic work-up

Tissue culture with Periodic acid-Schiff (PAS), Grocott-Gomori’s methenamine silver
(GMS) stain, gram stain, Fite, Kinyoun, and Wright-Giemsa stains were negative for
typical and atypical bacteria, acid-fast bacteria (AFB), and fungi.
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Figure 1 Positron emission tomography/computed tomography fusion images with fluorodeoxyglucose-18 and computed tomography
soft tissue of neck. A: New fluorodeoxyglucose (FDG) avidity and soft tissue fullness in the right supraglottic fold extending to the epiglottis with mild leftward
deviation of the trachea with narrowing in September 2018; B: Computed tomography neck soft tissue: considerable supraglottic soft tissue thickening, manifested
most in posterior supraglottic larynx which threatens laryngeal airway in January 2019; C: Resolving right supraglottic soft tissue fullness and FDG activity 4 d after
first dose of infliximab in March 2019; D: Improvement of right supraglottic soft tissue fullness and FDG activity in June 2019.
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Figure 2 HE stain of larynx biopsy results. A: Larynx, right arytenoid tissue: Fibrinopurulent exudation; B: Larynx, left false vocal cord: Granulation tissue. HE
stain of larynx biopsy (x 400).
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MULTIDISCIPLINARY EXPERT CONSULTATION

Gregory Renner, MD, Department of Otolaryngology — Head and Neck Surgery,
University of Missouri, Columbia, MO 65212, United States

Direct laryngoscopy shows threatened airway with massive swelling of posterior
supraglottic larynx obliterating normal posterior supraglottic landmarks and diffuse
inflamed granular mucosa with weeping character involving nearly all of supraglottic
larynx and much of lower pharynx. Open tracheostomy is required because of
impending airway obstruction, and direct laryngopharyngoscopy with biopsies of
pharyngeal, supraglottic, and glottic mucosa is recommended for further evaluation of
the nature of the supraglottic mass.

William Salzer, MD, Department of Infectious Disease, University of Missouri,
Columbia, MO 65212, United States

Due to lack of evidence for infection, starting empiric antibiotic is not indicated.
Subsequent tissue culture with PAS, GMS stain, gram stain, Fite, Kinyoun, and
Wright-Giemsa stains were negative for typical and atypical bacteria, AFB, and fungi.
However, Pneumocystic Jiroveci Pneumonia prophylaxis with Bactrim is
recommended until the patient is on less than 20 mg of prednisone per day.

FINAL DIAGNOSIS

Grade 4 pembrolizumab-induced mucositis in light of lack of evidence of malignancy
or infectious etiologies.

TREATMENT

Due to slow improvement with steroids and adverse effects from prolonged steroids
use, the patient was started on infliximab 5 mg/kg intravenous (IV) at 0 and 2 wk with
concurrent prednisone 40 mg oral daily. She improved remarkably shortly after the
first dose of infliximab with improvement of supraglottic soft tissue on PET/CT
(Figure 1C). The patient continued to be on prednisone tapering regimen with 5 mg
taper every 3 wk.

OUTCOME AND FOLLOW-UP

She had significant improvement of supraglottic soft tissue after 2 doses of infliximab
on PET/CT (Figure 1D) and repeat direct laryngoscopy (Figure 3), and no suspicious
FDG avid metastasis was observed in PET/CT in June 2019. Follow-up flexible
fiberoptic laryngopharyngoscopy showed clear nasal cavities, clear nasopharynx with
some improvement of mucosa of lower pharynx and upper larynx. In addition, there
was reduction in size of posterior supraglottic mass, however there was appearance of
new contraction of tissues that narrows patient’s posterior supraglottic lumen. Both
true vocal cords were visualized and maintained surprisingly good mobility and voice.
The patient remained stable and has no evidence of odynophagia, dysphagia, or
recurrent melanoma by the time of this paper submission.

DISCUSSION

PD-1 and PD-L1 inhibitors augment immune system’s capability to eradicate cancer
cell’™*, but multiple adverse effects have been reported, including neurologic
syndromes, endocrine disorders, dermatologic symptoms, hepatitis, pneumonitis,
myocarditis, and mucositis®'“""l. However severe mucositis remains as a very rare
complication. During the randomized, open-label, section phase 3 trial of PD-1
inhibitor nivolumab, grade 3-4 mucositis was a very rare complication with only 1.3%
of patients developing grade 1-2 mucosal inflammation and none developed grade 3-4
mucosal inflammation, compared with 14% all grade and 1.8% grade 3-4 mucosal
inflammation in standard chemotherapy!.
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Figure 3 Direct laryngoscopy. A: January 2019, before infliximab treatment: Massive swelling of posterior supraglottic larynx obliterating normal posterior
supraglottic landmarks and diffuse inflamed granular mucosa with weeping character involving nearly all of supraglottic larynx and much of lower pharynx.
Supraglottic mass encroaches over posterior supraglottic laryngeal airway. True vocal cords remain clear and mobile; B: May 2019, after infliximab treatment:
Resolution of mucosal inflammation but with residual posterior supraglottic submucosal scarring with continued obliteration of posterior supraglottic landmarks and
now additional lower supraglottic web. Both true vocal cords continue to look normal and maintain mobility.

JBaishideng®

Symptoms and mechanisms of oropharyngeal mucositis are important for work up
and differential diagnoses. Symptoms include odynophagia and dysphagia due to
painful oropharyngeal ulcers with diffuse erythema, absence of thrush, and presence
of patchy areas of mucolytic changes involving the supraglottic mucosa and true vocal
folds with no evidence of neoplasm. Mechanism of pembrolizumab-induced mucositis
is due to PD-1 blockage-induced changes in genes implicated in cytolysis and NK cell
function, and frequency of T cells was significantly increased with CD8(+) memory T
cells being the most prominent phenotypel”*. Biopsy in our patient shows tissue
fragments containing epithelioid and multinucleated histiocytes arranged in central
areas of necrosis. The inflammation is centered around vessels in some areas,
consistent of T-cell infiltration of the mucosal layer. In general, immune-checkpoint
inhibitor-induced adverse effects remain as an exclusion diagnosis, so differential
diagnosis of infectious etiologies and immune-mediated etiologies should be
considered first. In fact, workup usually involves imaging studies, direct laryngoscopy
and biopsy as well as bacterial and fungal culture even in the absence of visible thrush
or leukocytosis. Direct visualization and biopsy typically show ulcerated mucositis
with granulation tissue and absence of infectious features and malignancy!*'?..

Treatment for pembrolizumab-related adverse effects is still very limited. Steroids
remains the mainstream treatment for pembrolizumab-related adverse effects?l. To
date, only 2 cases of severe mucositis have been reported*"l. The first case of
pembrolizumab-induced grade 4 immune mucositis and esophagitis was reported in
2018, and the adverse event resolved with discontinuation of pembrolizumab and
initiation of intravenous methylprednisolone and subsequent oral prednisone
tapering, although one recurrence of mucositis occurred during tapering period!". In a
recent case report, the patient developed pembrolizumab-induced grade 4 mucositis
after 1 year of treatment with 18 cycles of therapy with symptoms rapidly progressing,
and the patient also developed recurrence of mucositis during the prednisone tapering
period; therefore, prednisone regimen was adjusted to a prolonged and slow
prednisone taper with the patient slowly achieving complete recovery from
immunotherapy-mediated mucositis!'l.

Our case presents an interesting scenario where the patient had limited
improvement with long course of steroids treatments but responded well to
infliximab. Due to the patient having refractory symptoms with steroid tapering and
adverse effects with prolonged steroid use including agitation and impaired fasting
glucose, we started a trial of infliximab 5 mg/kg IV at 0 and 2 wk with concurrent
steroid taper starting at 40 mg oral daily. Infliximab is a genetically engineered IgG1
murine-human chimeric monoclonal antibody that binds TNF-a with high affinity!*.
TNF-a is a tightly regulated pro-inflammatory cytokine that binds TNFR1 (tumor
necrosis factor receptor 1) and TNFR2 (tumor necrosis factor receptor 2) and affects
two distinct signaling pathways, nuclear factor kappa-B1 (NF-kB1) pathway or the
caspase-3-dependent apoptosis pathway**1. Upon binding of TNF-a to TNFR1, NF-
kB1 antagonizes programmed cell death (PCD) by promoting expression of
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antiapoptotic proteins®!. On the other hand, pembrolizumab binds PD-1 receptor and
downregulates apoptosis pathway by inhibiting Bel-xL of Bcl-receptor family?*1.
Therefore, blocking of TNF-a by infliximab may play a key role in upregulating
apoptosis and potentially revert antiapoptotic effect of PD-1 inhibitor on immunologic
cell lines. In fact, administration of TNF-a antagonist was shown to rapidly reduce
cellularity at the site of inflammation within 48 h that includes macrophages, plasma
cells, and T cells® 1. Our patient achieved complete response with 2 doses of
infliximab while being on concurrent prednisone regimen. Repeat PET/CT 4 days
after first dose of infliximab showed resolving right supraglottic soft tissue fullness
and FDG avidity. Subsequent PET/CT taken 3 mo after 2 doses of infliximab showed
complete resolution of right supraglottic soft tissue fullness and FDG avidity. It is
evident that infliximab has augmented the recovery and thus prevented prolonged
steroids use which has led to multiple adverse effects in this patient. Improvement of
the patient may be from both steroid and infliximab, and which one plays a more
important role remains to be investigated. However, addition of infliximab to the
traditional steroid course provides a safe new approach to treat pembrolizumab-
induced severe mucositis as patient had rapid recovery without any significant
adverse effects. Patient had no relapse by the time of this paper submission.

The use of infliximab in pembrolizumab-induced adverse effects has also been
reported in pembrolizumab-induced pneumonitis and Crohn’s disease. In fact,
pneumonitis is also an uncommon toxicity of immune-checkpoint inhibitors, with 1.4%
developed grade 3-4 pneumonitis™. In two recent case reports in 2018 and 2019, both
patients developed severe pneumonitis following pembrolizumab treatment and were
refractory to steroids treatment, one patient achieved complete response with
administration of infliximab while continuing on oral prednisonel’, and the other
patient rapidly improved after administration of one single dose of infliximab™.
Similarly, in Crohn’s disease, faster symptom resolution was observed with treatment
with infliximab"™ since immune-mediated mucosal inflammation is theorized
secondary to recruitment of macrophages and formation of granulomas, which was
comparable to our patient’s biopsy result that showed fibrinopurulent exudate and
granulation tissue with acute and chronic inflammation. All together these findings
suggest a potential role of infliximab in treating immune-related severe mucositis,
pneumonitis, and potentially other adverse effects.

One of our concern is whether discontinuation of immunotherapy due to adverse
events will lead to tumor recurrence and poor efficacy outcome. In a retrospective
analysis of randomized phase II and III trials, similar efficacy outcomes including
median progression-free survival duration were observed in melanoma patients who
discontinued treatment™]. Our patient did not have any evidence of cancer recurrence
evidenced by PET/CT in June 2019, which was 8 mo after discontinuation of
pembrolizumab and 3 mo after administration of infliximab with concurrent steroid
taper. Another concern is if a patient has recurrent melanoma, how do we treat the
patient again. In other researches, it has been showed that adverse event rate and
severity are correlated with both dosing and number of immune checkpoint
inhibitors™, so a potential strategy would be restarting pembrolizumab at a lower
dose for a longer period of time, or changing to other targeted therapies.

CONCLUSION

Our case is the first example of pembrolizumab-induced severe pharyngeal mucositis
with impending airway obstruction that had limited recovery to prolonged steroids
use and required intubation finally, but had rapid improvement and near complete
recovery with infliximab while continuing to be on tapering steroids course.
Pembrolizumab-induced severe pharyngeal mucositis is rare. The pathogenesis
involves dysregulation of NK and T cell function, and mucosal cytolysis. Diagnosis
remains an exclusion diagnosis, so infectious etiologies and tumor recurrence should
be ruled out. Discontinuation of immunotherapy has not been shown to decrease
progression-free survival duration. If melanoma relapses, a potential strategy is to
decrease dose and frequency or use other targeted therapies.
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