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Background. Although pembrolizumab is recommended as a frst-line treatment for advanced recurrent/unresectable/metastatic
(R/U/M) head and neck squamous carcinoma, the diferences in its efcacy among diferent populations need to be investigated.
Methods. We reviewed 15 consecutive patients with R/U/M oral squamous cell carcinoma (OSCC) treated with pembrolizumab
monotherapy at the Afliated Hospital of Qingdao University between February 2021 and May 2022. All the 15 patients had
known programmed death-ligand 1 expression and received multiple cycles of pembrolizumab monotherapy as frst-line
treatment. We evaluated and analyzed patients’ basic characteristics, time to frst remission, the clinical efcacy of pembrolizumab
monotherapy, and treatment-related adverse reactions. Results.Te objective response rate of the 15 patients was 60%. Six patients
(40.0%) achieved partial response, while three patients (20.0%) achieved complete response. In our study, the objective response
status of the patients was observed in two to fve cycles (mean, 3.6 cycles). For patients who responded well to immunotherapy, the
mean Karnofsky Performance Status (KPS) score after treatment was signifcantly higher than that before treatment (P< 0.001).
Te progression-free survival rates were 66.9% and 50.1% at 6 months and 1 year, respectively. Eight adverse events were observed,
comprising four cases of rash and one case each of hypothyroidism, interstitial pneumonia, cheilitis, and cerebral thrombosis.
Conclusion. Our study suggests that pembrolizumab is benefcial to the most responsive patients with R/U/MOSCC in our single-
center study and may shed light on the management of OSCC.

1. Introduction

Oral squamous cell carcinoma (OSCC) is a common subtype
of head and neck squamous cell carcinoma (HNSCC), with
a 5-year survival rate of approximately 50% [1, 2]. In the past
decade, cetuximab plus platinum-fuorouracil chemother-
apy has been the primary frst-line treatment option for
recurrent or metastatic OSCC as it helps in local control and
improves overall survival in some patients; however, the
overall prognosis of patients with advanced OSCC remains
poor [3–6]. Terefore, for patients with advanced recurrent/
unresectable/metastatic (R/U/M) OSCC, prolonging life

expectancy and improving quality of life remains chal-
lenging for oncologists.

Immunotherapy has caused a paradigm shift in cancer
treatment. In particular, immune checkpoint inhibitors
targeting programmed cell death 1 (PD-1) have been ef-
fective in treating certain cancer types. Presently, immu-
notherapy has shown good efcacy for more than 10 solid
tumors, including melanoma and lung cancer [7, 8]. A
KEYNOTE-024 randomized controlled trial (pem-
brolizumab) conducted on patients with metastatic non-
small-cell lung cancer indicated that the 5-year survival rate
of patients treated with pembrolizumab signifcantly
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improved from 16.3% to 31.9% compared to those subjected
to platinum-based chemotherapy [9].

Recently, the clinical benefts of immunotherapy in
patients with HNSCC have been reported. In a KEY-
NOTE-048 prospective randomized controlled study on
patients expressing programmed death-ligand 1 (PD-L1),
pembrolizumab monotherapy or a combination of che-
motherapy was reportedly superior to the EXTREME reg-
imen in terms of meaningful improvements in overall
survival (OS), progression-free survival (PFS), and objective
response rate (ORR) [10]. According to the 2021 National
Comprehensive Cancer Network guidelines for Head and
Neck Cancer (published on November 9, 2020), pem-
brolizumab was frst proposed as the frst-line treatment for
advanced R/U/M HNSCC [11]. Subsequently, pem-
brolizumab monotherapy was approved by the National
Medicine Products Administration (NMPA) of China for
treating patients with advanced R/U/M HNSCC and PD-L1
combined positive score (CPS)≥ 20. Although immuno-
therapy has revolutionized HNSCC treatment, the efcacy
and safety of pembrolizumab varies by geographic region
and ethnicity [10, 12]. Moreover, limited data are available
on pembrolizumab efcacy in the Chinese population with
HNSCC, especially OSCC. In the present study, we evaluated
15 patients with advanced R/U/M OSCC who were treated
with pembrolizumab to evaluate its antitumor efcacy and
safety among the Chinese OSCC population. We hope that
the results of our study will be a useful reference for the
immunotherapy of patients with advanced OSCC.

2. Materials and Methods

2.1. Patients andTreatments. Based on the NCCN guidelines
(Version 1.2021), the inclusion criterion of R/U/M was
summarized as follows: R, loco-regional recurrence (re-
currence of the primary tumor or the draining lymph nodes)
or persistent disease; U, newly diagnosed T4b, N0–3, M0, or
unresectable nodal disease, or unft for surgery; M, distant
metastases [11]. In our study, we reviewed 15 consecutive
patients with R/U/M OSCC who were treated with pem-
brolizumab monotherapy at Afliated Hospital of Qingdao
University between February 2021 and May 2022. All the
patients were histopathologically confrmed to have OSCC
and tested positive for PD-L1 expression based on CPS
testing of HNSCC [13]. All the patients received frst-line
pembrolizumab monotherapy (200mg) intravenously every
3 weeks [10, 14]. Te treatment regimen was re-evaluated
when any of the following issues were noted: grade 4-5
adverse reactions (AEs), progressive disease, or no positive
response by the ffth cycle. In addition, 20 patients with no
surgery or radiotherapy option received the conventional
chemotherapy regime (platinum and 5-fuorouracil or
paclitaxel) with or without cetuximab in the CPS of 1 or
more populations. Tese populations with chemotherapy
were used as the control group for the evaluation of PFS
without pembrolizumab in our study. All the patients were
followed up until the end of the study (May 1, 2022). Tis
study was approved by the review board of the Afliated
Hospital of Qingdao University and conducted in

accordance with the Declaration of Helsinki (1964). Tis
manuscript is available as a preprint at https://www.
researchsquare.com/article/rs-1708624/v1 [15].

2.2. Data Collection and Evaluation. Patients’ demographic
and clinical data, medical history, PD-L1 expression, and
Karnofsky performance status (KPS) score were obtained
[16]. Follow up was conducted regularly by telephone calls or
during clinic visits. Patients’ quality of life (QoL) was
evaluated using the KPS scale, which had a maximum score
of 100; the higher the score, the better the health status of the
patient [16]. Response to pembrolizumab monotherapy was
assessed by regular imaging examination and observation of
objective tumor response according to the suggestions of the
multidisciplinary team (MDT) and Response Evaluation
Criteria in Solid Tumors version 1.1 (RECIST 1.1) [17]. Data
were collected from the initiation of pembrolizumab
monotherapy to the end of our study on May 1, 2022.
Immune-related adverse events (irAEs) were evaluated
according to the Common Terminology Criteria for Adverse
Events, version 5.0 [18].

2.3. Data Analysis. A paired t-test was conducted to com-
pare the KPS scores before and after pembrolizumab
monotherapy [19]. PFS was determined using the
Kaplan–Meier method. Data were analyzed using the SPSS
version 25.0 (International Business Machines Corp., Chi-
cago, IL, USA). Te results with P< 0.05 were considered
statistically signifcant.

3. Results

3.1. Demographic and Clinical Data of Patients. Fifteen pa-
tients (fve female and ten male) with OSCC who were
receiving pembrolizumab monotherapy as frst-line treat-
ment were enrolled in the study (Figure 1). Te median age
was 69 years (range: 48–89 years). Te primary sites of the
OSCC were the tongue (n� 4, 26.7%), gingiva (n� 6, 40.0%),
buccal mucosa (n� 3, 20.0%), foor of mouth (n� 1, 6.67%),
and hard palate (n� 1, 6.67%). Among the 15 patients, four
cases were of recurrent OSCC, nine of unresectable primary
OSCC, and two of metastatic OSCC. Tirteen patients had
a CPS≥ 20 while two patients had 1≤CPS≤ 19.

3.2. Efcacy of Pembrolizumab as First-Line Treatment.
PFS analysis showed that four patients (26.7%) had disease
progression at 6-months posttreatment and fve patients
(33.3%) had disease progression at 1-year posttreatment.Te
PFS rates were 66.9% and 50.1% at 6 months and 1 year,
respectively (Figure 2). Additionally, we found that the PFS
rates in the chemotherapy group were 58.7% and 37.3% at
6 months and 1-year posttreatment, respectively. When
compared with the chemotherapy group (patients who re-
ceived conventional chemotherapy without pem-
brolizumab), the pembrolizumab alone group did not
observe signifcantly improved PFS in the PD-L1 CPS of 1 or
more population (P � 0.906; Figure 2). Nine of 15 patients
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responded well to single-agent immunotherapy with a me-
dian follow-up duration of 9.6 months (range: 3–13.5
months). For the total patients (15/15) with immunotherapy,
the median follow-up duration was 6.4 months (range:
2.8–13.5 months). Until the end of the study, the ffteen
included patients were all alive and follow-up studies were
ongoing. A swimmer plot of outcomes for each of the 15
patients is displayed in Figure 3. Te ORR was 60% (9/15).
Nine patients started showing positive response to pem-
brolizumab monotherapy (time to frst remission) between
two to fve cycles (mean: 3.6).Te imaging examinations and
biopsies after treatment showed that three patients (20%)
achieved a complete response, whereas six patients (40%)
achieved a partial response (PR). Among them, one patient
each transitioned to progressive disease status on the 12th
and 18th cycles, respectively. For the patients who
responded well to immunotherapy, the mean KPS score after
treatment was signifcantly higher than that before treatment
(58.89± 13.64 to 85.56± 10.14; P< 0.001).

3.3. Pembrolizumab Treatment-Related Adverse Events.
Te adverse reactions observed during the immunotherapy
are listed in Table 1. Eight adverse events were observed: four
(26.7%) cases of rash and one case each of hypothyroidism,
interstitial pneumonia, cheilitis, and cerebral thrombosis
(each 6.7%). Among these adverse events, one patient suf-
fered concurrent rash and interstitial pneumonia, whereas
another had concurrent rash and cheilitis. Te emergency
management of severe irAEs should be given attention
because it would be life-threatening for patients. In our
study, one patient developed breath-holding and coughing
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Figure 1: Treatment schema roadmap of all patients in our study. Te efcacy of monotherapy in patients with OSCC was assessed
according to Response Evaluation Criteria in Solid Tumors version 1.1. CR� complete response; PR� partial response; SD� stable disease;
PD� progressive disease; DOR� duration of response; irAEs� immune-related adverse events; C/T�chemotherapy; R/T�radiotherapy; S/
T�surgical treatment; and T/T� targeted therapy.
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Figure 2: Kaplan–Meier survival curves for progression-free
survival of patients with recurrent/unresectable/metastatic oral
squamous cell carcinoma treated with pembrolizumab or
chemotherapy.
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and was admitted with grade IV interstitial pneumonia after
seven cycles of pembrolizumab. Te patient’s symptoms
were signifcantly alleviated after 1-week of treatment with
the intervention of a high dose of intravenous methyl-
prednisolone and maintenance of airway patency. Tis
patient maintained PR status even after cessation of anti-PD-
1 immunotherapy (Figure 4). In another case of severe irAE,
the patient had a history of thrombosis and developed
symptoms of cerebral thrombosis on the seventh treatment
cycle. Despite the permanent cessation of anti-PD-1 im-
munotherapy, the recurrence of either vascular thrombosis
or tumor was not observed during the follow-up of this
patient.

4. Discussion

Patients with R/U/M OSCC have a poor prognosis, with
a median survival of 6–12 months [3, 20]. In recent years, the

benefts of immunotherapy in HNSCC have caused a para-
digm shift in the treatment of OSCC. OnDecember 11, 2020,
pembrolizumab monotherapy was approved by the NMPA
of China for treating patients with advanced R/U/MHNSCC
with PD-L1 expression (CPS≥ 20). However, the efcacy
and safety of pembrolizumab in Chinese patients with R/U/
M HNSCC, especially OSCC, has not been reported ade-
quately due to the relatively short clinical treatment dura-
tion. Hence, our case series evaluated the efcacy and safety
of pembrolizumab for OSCC treatment in a single-center in
China.

Immunotherapy allows the re-establishment of the
immune system and is a promising therapy for advanced
OSCC. In a KEYNOTE-048 study on HNSCC, 23% (31/133)
participants showed an objective response (OR) were re-
ported in the pembrolizumab alone group with PD-L1 ex-
pression (CPS≥ 20) [10]. In our study, the ORR of patients
with OSCCwas reduced from 60% (9/15) on the ffth cycle to
46.67% (7/15) on the 18th cycle.Tis change in patients’ ORR
suggests that a longer follow-up might be more useful for
determining pembrolizumab efcacy. O’Donnell et al.
[21–23]reported that the acquired immune resistance could
lead to tumor progression or recurrence, which may also be
related to changes in ORR. Additionally, in 2019, the Eu-
ropean Society of Medical Oncology meeting declared that
the efcacy of pembrolizumab for HNSCC was much better
in the Asian group than in the non-Asian group [10]. In our
study, although the time of the frst remission of immu-
notherapy was inconclusive, the OR was observed between
two and fve cycles (mean: 3.6 cycles). Currently, there are no
guidelines describing the time for modifying the treatment
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Figure 3: Swimmer plot for a treatment duration of the 15 patients enrolled in our study. CR� complete response; irAEs� immune-related
adverse events. Te “overall treatment duration” in the swimmer plot referred to the time for pretreatment assessments (including physical
examination, imaging study, CPS evaluation, and MDT), pembrolizumab treatment, and subsequent follow-up.

Table 1: Adverse events in 15 patients who were enrolled in
our study.

Adverse event 1–2 Grade 3–5 Grade
Rash 4 (26.7%) 0
Hypothyroidism 1 (6.7%) 0
Arrhythmia 0 0
Pneumonitis 0 1 (6.7%)
Stomatitis 1 (6.7%) 0
Liver dysfunction 0 0
Gastroenteritis 0 0
Cerebral thrombosis 0 1 (6.7%)
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regimens for patients receiving single-agent immunother-
apy. According to MDT evaluations and our single-center
experiences with pembrolizumab, combination therapy may
be recommended if patients show no positive response to the
single-agent immunotherapy by the ffth cycle.

Te management of cancer patients aims to prolong life
expectancy and improve QoL. So far, none of the studies
have concluded that immunotherapy can signifcantly im-
prove the PFS and OS of oral cancer patients. In our study,
the longest follow-up period for the single-agent immu-
notherapy was more than 18 cycles (13months) in patients
with good responses. Although there were no PFS benefts by
comparing the pembrolizumab group with the

chemotherapy group without pembrolizumab in the PD-L1
CPS≥ 1 population in our study, our patients with pem-
brolizumab treatment showed a better PFS than those
subjected to the chemotherapy regimen in an open-label
Phase II trial reported by Chang [24]. Due to the lack of data
on the long-termfollow-up of efcacy, it is insufcient to
evaluate OS. Indeed, to a certain extent, the QoL of patients
with OSCC is considered as important as survival. Advanced
oral cancer signifcantly impacts patients’ QoL by adversely
infuencing their communication and appearance and in-
ducing intractable pain and dysphagia [25–27]. In recent
years, immunotherapy has signifcantly improved QoL for
patients with diferent cancers. In the KEYNOTE-024 study,

(a) (b) (c)

(d) (e) (f )

(g) (h)

Figure 4: Patient No. 7 experienced tumor recurrence on the right maxilla and an invasion into the pterygoid plate ((a); (c) red arrow).
Partial response occurred after four cycles of pembrolizumab treatment ((b); (d) green arrow). Interstitial pneumonia in both lungs was
observed after seven cycles of pembrolizumab treatment ((e) chest radiograph; (g) chest computed tomography). Te serial images indicate
that the immune-related adverse events were controlled following seven days of methylprednisolone treatment ((f ) chest radiograph; (h)
chest computed tomography).
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pembrolizumab was useful for improving or maintaining
QoL by relieving symptoms such as cough, chest pain, and
dyspnea in lung cancer patients, compared to chemotherapy
[28]. In patients responding well to single-agent immuno-
therapy, the mean KPS score before and after treatment
improved from 58.89± 13.64 to 85.56± 10.14 (P< 0.001),
suggesting that immunotherapy signifcantly improved their
physical and mental health.

Although immunotherapy has led to a paradigm shift in
OSCC treatment, the risk of irAEs in immunotherapy
cannot be avoided completely. In our study, we found that
mild irAEs (grades 1-2) were predominant compared to
severe irAEs (grades 3–5). For patients undergoing im-
munotherapy, the emergency management of severe irAEs
should be established, because they would be life-threatening
for patients. Pneumonitis, organizing pneumonia, in-
terstitial pneumonitis, and nonspecifc interstitial pneu-
monia, have been underscored as grade 3–5 irAEs in case
reports and clinical studies [29, 30]. Immune-related
pneumonitis is a rare but life-threatening adverse reaction
that accounts for 35% of PD-1/PD-L1 inhibitor-related
deaths [31]. Once PD-1inhibitor-related pneumonitis is
recognized, treatment should be immediately stopped and
glucocorticoid administration should be considered [32]. In
our study, one patient developed severe respiratory failure
after seven cycles of pembrolizumab and was diagnosed with
immune-related pneumonitis (interstitial pneumonitis). Te
patient’s symptoms were signifcantly alleviated after ad-
ministering high doses of intravenous methylprednisolone
and maintaining airway patency for one week. In addition,
immunotherapy may increase the risk of irAEs, such as
thrombosis. Although the correlation between thrombosis
and immunotherapy has not been well reported in recent
years, it has been reported that checkpoint blockers in pa-
tients with cancer could induce accelerated infammation
and lead to an increased risk of thromboembolism and
cardiovascular complications [33–36]. In our study, a patient
with a history of thrombosis developed symptoms of ce-
rebral thrombosis on the seventh treatment cycle. Despite
the permanent cessation of anti-PD-1 immunotherapy, the
recurrence of either vascular thrombosis or tumor was not
observed during the follow-up period. Our case may con-
tribute to the expanding evidence for the correlation be-
tween anti-PD-1-related immunotherapy and the risk of
thrombosis.

5. Conclusion

MDT is important for single-agent immunotherapy in pa-
tients with R/U/M OSCC and should be recommended
throughout the treatment period. Existing data lacks a long-
termfollow-up to conclusively evaluate the efcacy or OS.
However, in our study, patients responding well to anti-PD-
1 single-agent immunotherapy showed obvious improve-
ment in QoL. Te emergency management of severe irAEs
should be established because the risk of irAEs in immu-
notherapy cannot be avoided completely. Nevertheless,
some limitations should be acknowledged in our study.
Since our fndings came from a single-center study, clinically

relevant diferences may be found among hospitals. Addi-
tionally, a larger sample size should be designed to increase
the signifcance of the results. Overall, we hope that our data
can provide a clinical reference for immunotherapy in
Chinese patients with R/U/M OSCC.
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