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Primary vaginal cancer is a rare malignancy with a lack of international guidelines and supporting clinical trial
evidence to guide decision making. Historical results have shown poor outcomes with chemotherapy for stage
IVB vaginal squamous cell carcinoma (SCC). The evolving role of checkpoint inhibitors in rare gynaecological
cancers prompted us to investigate the role of pembrolizumab in this setting. The efficacy of pembrolizumab in
vaginal SCC has never been investigated in any clinical trial. There is established data to support the use of
concurrent chemoradiotherapy in gynaecological cancers, however, the data for concurrent use of immuno-

therapy and radiotherapy is still lacking but is the subject of several clinical trials. We herein present the first
reported case of chemotherapy refractory vaginal SCC with complete response to pembrolizumab and concurrent
pelvic radiotherapy. We also present wall-eyed bilateral internuclear ophthalmoplegia (WEBINO) as a rare but
new immune related adverse event.

1. Introduction

Primary vaginal cancer (PVCa) is a rare malignancy with 17,600
cases reported worldwide in 2018 (https://gco.iarc.fr/today/data/
factsheets/cancers/22-Vagina-fact-sheet.pdf, 2021). Squamous cell
carcinoma (SCC) accounts for the majority of vaginal cancers although
rarer histological subtypes including melanoma, sarcoma and adeno-
carcinoma also occur. PVCa has the same risk factors as cervical cancer
and is likely mediated by human papillomavirus (HPV) infection in
about 66-80% of cases (Daling, 2002; Creasman et al., xxxx; Bertoli,

2019). Studies have shown that the prevalence for pl6 positivity in
vaginal SCC is around 72%, but higher at 89% in HPV positive cases
(Bertoli, 2019). Fluorine-18-labeled fluorodeoxyglucose positron emis-
sion tomography-computed tomography (PET-CT) imaging is recom-
mended for staging as its sensitivity for detecting PVCa and involved
pelvic lymph nodes is greater than that of CT alone (Lamoreaux, 2005).
For early-stage disease, surgery or definitive radiotherapy (RT) is rec-
ommended with reportedly similar but variable 5-year survival rates of
35-92% (Lee, 2013). Several small case series have reported poor out-
comes for International Federation of Gynaecology and Obstetrics
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(FIGO) stage IV vaginal cancer following RT with a 5-year survival of 0%
(Mock, 2003; Prempree and Amornmarn, 1985). For patients with stage
IVB vaginal SCC, platinum-based chemotherapy is commonly used as
first-line treatment despite limited evidence to support its efficacy
(Thigpen, 1986). Given its rarity, no randomized controlled trials have
been performed for vaginal cancer, instead, the treatment approach is
largely extrapolated from cervical cancer management. However,
vaginal SCC is a distinct entity with contrasting outcomes and varied
treatment response when compared to cervical cancer necessitating an
urgent need for novel therapies. Immune checkpoint inhibitors (ICIs)
targeting programmed cell death 1 (PD-1), programmed cell death
ligand 1 (PD-L1) and cytotoxic T-lymphocyte-associated antigen 4
(CTLA-4) are an exciting new class of cancer therapeutics that have
shown promising preliminary activity in gynaecological cancers. Pem-
brolizumab, a humanised monoclonal anti-PD-1 antibody, has been
approved by the United States Food and Drug Administration (FDA) for
patients with PD-L1 expressing (Combined positive score (CPS) > 1)
recurrent or metastatic cervical cancer with disease progression on or
after chemotherapy (Keytruda, 2020). Recently published phase II trials
have reported encouraging efficacy of checkpoint inhibitors in a variety
of rare gynaecological cancers including vaginal SCC, albeit in a handful
of cases (Naumann, 2019; Klein et al., 2020).

PD-L1 positivity (>5% of the tumor cells) is observed in nearly
28-54%, 33-64% and 47% in cervical, vulvar and vaginal SCCs,
respectively (Gadducci and Guerrieri, xxxx; Thangarajah, 2019; Winer
et al., 2018). Efforts to improve outcomes with ICIs has led to a multi-
modality treatment approach combining them with RT to exploit their
synergistic potential with a view to augmenting both local and systemic
responses thereby resulting in improvement in overall disease control
and survival. Several recent preclinical and clinical studies have
elegantly demonstrated that the combination of RT and ICIs could be
more potent than either treatment alone. RT may augment the immu-
nogenicity of ICIs either through direct cytotoxic anti-tumour effect or
by inducing multiple immunomodulatory changes in the tumour
microenvironment eventually leading to immunogenic tumour cell
death (Walle, et al., 2018).

We herein present the first reported case of chemotherapy refractory
vaginal SCC with complete response (CR) to pembrolizumab and con-
current pelvic RT. We also report wall-eyed bilateral internuclear oph-
thalmoplegia (WEBINO) as a rare neurological immune related adverse
event (irAE) which has never previously been reported.

2. Methods

This retrospective case study was performed at Tawam Hospital,
United Arab Emirates. No evidence of disease (NED) was defined as
PETCT showing no FDG avid lesions.

2.1. Ethics approval

This study was approved by Tawam Human Research Ethics Com-
mittee (T-HREC) at Tawam Hospital on 16th December 2020, reference
no. MF2058-2020-762

2.2. Consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.

2.3. Case report
A 45-year-old, multiparous, pre-menopausal female patient pre-

sented with a 2-week history of blood-stained vaginal discharge. She
gave a previous history of vaginal wart excision 12 months prior for a
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benign squamous papilloma with low grade dysplasia. She was a life-
long non-smoker and her Eastern Cooperative Oncology Group
(ECOG) performance status was 1. Her past medical history and family
history were unremarkable. On examination, she was found to have
large vaginal warts occupying the anterior, right lateral and posterior
vaginal walls. Cervical examination was normal and a Pap smear was
negative for malignancy. Magnetic Resonance Imaging (MRI) of the
pelvis revealed a large, circumferential vaginal tumour measuring 10 x
8 cm over the anterior and the posterior vaginal walls along with right
iliac lymphadenopathy measuring 5.5 x 3.5 cm. Surgical excision of the
vaginal warts was performed and histology confirmed this to be a
moderately differentiated SCC of the vagina with focal keratinization.
Immunohistochemistry (IHC) for P16 was negative and Ki-67 showed
full-thickness positivity. IHC for Mismatch Repair proteins showed no
loss of nuclear expression with low probability of microsatellite
instability-high. PD-L1 IHC staining using Dako 22C3 assay showed
combined positive score of 50. Tumour cells were negative for HPV 16
and 18. PET-CT scan revealed an intensely FDG avid vaginal tumour
along with multiple liver metastases and right external iliac lymph-
adenopathy; FIGO stage IVB. Ultrasound-guided biopsy of the liver
confirmed this to be metastatic SCC consistent with the vaginal origin.
[HC was positive for CK (cytokeratin) 5/6 and P63 but negative for P16.

She was treated with carboplatin using an area under the curve of 5
and paclitaxel 175 mg/m? intravenously (IV) every 21 days for 3 cycles.
Unfortunately, post-chemotherapy PET-CT scan revealed disease pro-
gression with multiple new liver metastases, lung metastases and para-
aortic lymphadenopathy (Fig. 1A-C). She developed multiple disease-
related symptoms including abdominal pain and vaginal bleeding; and
consequently, her ECOG performance status deteriorated to 2. Solid
tumour panel sequencing of the liver biopsy tissue identified pathogenic
variants in the PTEN ((c.388C > T p.(Arg130%)), GNAS (GNAS, c.2531G
> A p.(Arg844His)), and NOTCH1 ((NOTCH1, c.3186G > A p.
(Trp1062*)) genes. Although, these variants are considered driver mu-
tations of cancer development, there are no specific PTEN, GNAS and/or
NOTCH1-biomarker directed therapies for vaginal neoplasms currently.

Extrapolating from cervical cancer management where pem-
brolizumab is a preferred second-line treatment option for PD-L1 posi-
tive patients, she was commenced on pembrolizumab 200 mg IV every 3
weeks. Six-weeks later, she noticed a significant improvement in her
symptoms and her performance status improved to 0. PET-CT scan
following 9-weeks of pembrolizumab showed CR in the liver and lung
along with a partial response of the PVCa with an isolated focus of re-
sidual FDG activity (Fig. 2A-C). She then received radical RT- 45 Gy in
25 fractions to the PVCa and pelvic nodes + tumour bed boost of 5.4 Gy
in 3 fractions followed by 2 sessions of high-dose rate brachytherapy
boost (10 Gy each) concurrently with 3-weekly pembrolizumab,
conceding the lack of prospective data for the use of this combination in
such a clinical scenario. A PET-CT scan 6-weeks following completion of
RT demonstrated a CR.

Unfortunately, following 27-weeks of pembrolizumab, she presented
with progressively worsening binocular diplopia. Ophthalmic exami-
nation revealed primary gaze exotropia and bilateral adduction
impairment on conjugate horizontal eye movements (Fig. 3A-C). There
was no evidence of nystagmus. Visual acuity and bilateral fundi exam-
ination was normal. There was no fatigability of eye movements and
eyelids. The cover/uncover test showed alternating exotropia (the
abducted eye re-fixates inwards when the contralateral eye is covered)
(Fig. 4A and 4B). MRI of the orbit, brain and brainstem showed no ev-
idence of metastases, ischaemic change, demyelination or orbital
myositis. The diagnosis of wall-eyed bilateral internuclear oph-
thalmoplegia (WEBINO) as an irAE was made after excluding all other
possible causes. Pembrolizumab was discontinued and she was treated
with prednisolone 1 mg/kg orally daily. Steroid-related side effects
included an episode of diabetic ketoacidosis needing intensive care
admission and proximal myopathy. She also developed immune-related
hypothyroidism after the second cycle of pembrolizumab necessitating
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Fig. 1. A-C: PET-CT scan images coronal (A), axial abdomen (B) and axial pelvis (C)- demonstrating locally advanced FDG avid Vaginal Carcinoma SUV max 18 along
with FDG-avid right common iliac and left para-aortic lymphadenopathy and multiple liver metastases.

Fig. 2. A-C: PET-CT scan images coronal (A), axial abdomen (B) and axial pelvis (C) following 9-weeks of pembrolizumab - demonstrating complete response of the
liver metastases, right common iliac and left para-aortic lymphadenopathy but with low grade FDG uptake at the primary vaginal cancer.

thyroxine replacement. cessation of pembrolizumab with no FDG avid metastases on PET-CT
Within 7 months of receiving pembrolizumab, our patient achieved along with a normal MRI Brain. On clinical assessment, her ECOG per-
NED status and has remained with NED for 12 months following formance status is 0 and her conjugate eye movements have normalised
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Fig. 3. A-C: Wall-eyed bilateral internuclear ophthalmoplegia demonstrated by conjugate eye movement abnormalities in right lateral (A), neutral (B) and left lateral
(C) gaze. Eye movements demonstrate primary gaze exotropia and bilateral adduction impairment on lateral gaze.

Fig. 4. A and 4B: Cover/uncover test showing alternating exotropia. In primary gaze the left eye is abducted (A), however, once the right eye is covered (B) the left

eye re-fixates inwards.

Fig. 5. A-C: Improvement in conjugate eye movements in right lateral (A), neutral (B) and left lateral (C) gaze following treatment with high-dose corticosteroids and

cessation of pembrolizumab.

albeit with a mild degree of residual binocular diplopia (Fig. 5A-C). She
is currently on surveillance with 3-monthly PET-CT scans.

3. Discussion

There is lack of high-quality data to inform decision-making with
regards to systemic therapy for patients with FIGO stage IVB vaginal
SCC. In the phase II Gynecologic Oncology Group trial of 16 patients
with advanced or recurrent SCC of vagina, cisplatin at a dose of 50 mg/
m2 1V every 3 weeks had insignificant activity with a response rate of 6%
(9). There is currently no evidence to support second-line chemotherapy
in patients with platinum-refractory SCC of vagina, therefore there is an
urgent need to look for more effective therapies. ICIs have transformed
the treatment paradigm of several cancers and have shown promising
activity in several gynaecological malignancies. Pembrolizumab has
already been approved by the FDA for cervical cancer based on the re-
sults of the pivotal Keynote-158 phase II trial, demonstrating an objec-
tive response rate of 14.3% in PD-L1-positive (combined positive score
> 1) recurrent/metastatic cervical cancer on or after chemotherapy
(www.fda.gov/Drugs/InformationOnDrugs/ApprovedDrugs/ucm6,
2021; Chung, 2019). There are no ongoing or completed trials for
pembrolizumab in vaginal cancer. The efficacy and safety of nivolumab,
a fully human immunoglobulin G4 PD-1 checkpoint inhibitor, was tested
in the Checkmate 358 phase I/1I trial (N = 24) for patients with recur-
rent or metastatic cervical, vaginal or vulvar carcinoma. Although the
objective response rate was 26.3% for the cervical cancer cohort, the 2
patients with vaginal cancer did not respond to treatment with an 18-
month overall survival (vaginal/vulvar cohort (n = 5)) of 20% (Nau-
mann, 2019). Ipilimumab, an anti-CTLA-4 monoclonal antibody, has
been tested in combination with nivolumab for this indication in the
CA209-538 trial (12). In this trial, 41 patients with advanced rare
gynaecological malignancies were treated with nivolumab (3 mg/kg)
and ipilimumab (1 mg/kg) q3 weekly for four doses followed by main-
tenance nivolumab (3 mg/kg q2 weekly). Objective responses were
noted in 28% of patients, including a CR in one of the three vaginal SCC

patients. Although the above studies had limited number of vaginal SCC
patients, the encouraging efficacy for PD-1 inhibitor monotherapy or its
combination with a CTLA-4 inhibitor merits further evaluation.

Radical concurrent chemo-RT (CRT) is the standard of care for
locally advanced cervical cancer but its role in vaginal SCC is not well
defined. Miyamoto and colleagues, in their retrospective single-
institution study (N = 71), demonstrated a potential improvement in
overall survival and disease-free survival in favour of concurrent CRT as
compared to RT alone for patients with PVCa (Miyamoto and Viswa-
nathan, 2013). Several other smaller retrospective studies have reported
on the efficacy and tolerability of CRT in PVCa with encouraging results
(Dalrymple et al., 2004; Samant, 2007). There is now promising pre-
clinical and clinical data for the synergistic combination of concurrent
RT and ICIs in several cancers but its role in vaginal or cervical cancers
has never been explored.

Our patient, despite having rapid disease progression on platinum-
based chemotherapy, had an exceptional response to pembrolizumab,
with CR of metastatic sites. The area of residual FDG avidity in the PVCa
was targeted with concurrent radical RT leading to a CR. This treatment
paradigm of combining ICIs and RT warrants further investigation in
this setting, particularly for chemotherapy resistant tumours.

Despite the durable clinical benefits associated with checkpoint in-
hibitors, there are associated spectra of adverse effects, termed irAEs,
reflecting a mechanism of action that is quite unique when compared to
other systemic therapies. irAEs are typically transient and can affect any
organ of the body, most commonly involving the skin and gastrointes-
tinal tract; although other sites such as lungs, endocrine, musculoskel-
etal, renal, nervous, hematologic, cardiovascular, and ocular systems
can also be affected. Neurologic irAEs are uncommon, with an overall
incidence of 6% following treatment with anti-PD-1 antibodies (Puza-
nov, 2017; Dubey et al., 2019). Recognised neurological irAES include
myasthenia gravis, Guillain-Barre syndrome, peripheral neuropathy,
autonomic neuropathy, aseptic meningitis, encephalitis and transverse
myelitis (Puzanov, 2017). WEBINO is a rare disorder of ocular motility
that causes bilateral adduction deficits, bilateral abducting nystagmus,
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and exotropia in primary gaze (Wu et al., 2015). WEBINO is usually
caused by the bilateral involvement of the medial longitudinal fasciculus
by brainstem infarction or multiple sclerosis, however, other aetiologies
include infection, vasculitis, trauma and metabolic syndromes. In our
patient, all the above causes for WEBINO were excluded with serial MRI
scans, negative autoimmune/ vasculitis screening and the absence of
any metabolic abnormality or trauma. The patient’s eye movements
normalised after discontinuation of pembrolizumab and following a
prolonged course of high-dose steroids, in keeping with the typical
resolution of neurological irAE. WEBINO has not been listed in the latest
update of the Common Terminology Criteria for Adverse Events, version
5.0 (https://ctep.cancer.gov/protocoldevelopment/electronic_applica
tions/docs/ctcae_v5_quick_reference_8.5x11.pdf, 2021). However,
keeping in view that this is a severe/medically significant but not
immediately life-threatening event and is disabling leading to limiting of
self-care activities of daily living, this should be classified as a grade 3
toxicity. During ICI therapy there should be a high index of suspicion
that any toxicity could be immune-related unless otherwise proven
because prompt discontinuation of the immunological therapy and
commencement of corticosteroids can be critical for symptom recovery
(Brahmer et al., 2018). In a recent systematic review and meta-analysis
of 30 studies involving 4324 patients receiving checkpoint inhibitors,
the authors investigated the association between development of irAEs
and cancer-related outcomes (Petrelli, 2020). This study demonstrated a
reduction in risk of death (HR = 0.49, 95% CI 0.38-0.62; P < 0.001) and
risk of progression (HR = 0.51, 95% CI:0.42-0.64; P < 0.001) for pa-
tients that developed irAEs. Several other studies have shown a positive
correlation between irAEs and clinical outcomes. An exploratory study
by Mabher et al investigated 1741 advanced urothelial cancer patients
receiving anti-PD-1/L1 antibodies, and demonstrated an improvement
in overall survival for patients with irAEs compared to those without
irAEs (HR, 0.45; 95% CI, 0.39 to 0.52) (Maher, 2019). Keynote-054, a
phase III trial investigated the role of adjuvant pembrolizumab in 1019
patients with resected stage III melanoma and demonstrated that the
occurrence of irAEs was associated with a longer recurrence free sur-
vival in the pembrolizumab arm (HR, 0.61; 95% CI, 0.39-0.95; P = 0.03)
(Eggermont, 2020). The correlation between the occurrence and
severity of irAEs to improvement in cancer-related outcomes has not
been fully elucidated and needs further prospective investigation.

4. Conclusion

This is the first reported case of metastatic vaginal SCC with CR to
pembrolizumab and concurrent RT. This case highlights the need for
future studies of ICIs, particularly in PD-L1 positive patients, for this rare
cancer. High degree of vigilance during ICI therapy is essential to
promptly diagnose and manage rare irAEs such as the WEBINO reported
here. Translation research is needed to identify appropriate biomarkers
for ideal patient selection for ICIs in the future.
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