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Abstract. Programmed cell death protein 1 (PD‑1) inhibition 
plays a central role in the current treatment of recurrent or meta‑
static head and neck squamous cell carcinoma (R/M‑HNSCC). 
Some patients achieve a durable response, and even complete 
remission (CR) is possible, though it occurs rarely. In cases 
of durable CR, there are no guidelines regarding a possible 
discontinuation of immunotherapy. Since clinical experience 
on this issue is limited, the present study reported on a case of 
a durable CR following discontinuation of PD‑1 inhibition in 
R/M‑HNSCC and additionally presented an overview on the 
current literature. The present study reported on a case of CR 
of recurrent oropharyngeal cancer after four cycles of PD‑1 
monotherapy with Nivolumab. The therapy was discontinued 
after overall 46 cycles. Even after 3 more years of follow‑up, 
there was no sign of tumor recurrence. Overall, according to 
reports from the literature, CR seems to be an indicator for 
durable disease control after therapy discontinuation. Since 
data on therapy termination is rare, decisions about when to 
stop successful immunotherapy in R/M‑HNSCC have to be 
made individually for each patient.

Introduction

Head and neck squamous cell carcinoma (HNSCC) is 
currently the sixth most common tumor entity worldwide 
and represents a heterogeneous group of malignancies 
arising from the oral cavity, pharynx, and larynx (1). Tumors 
are related to habitual alcohol drinking and smoking  (2). 
Furthermore, there is an increasing number of high‑risk 
human papillomavirus‑associated cancers especially within 
the oropharynx (3). Multidisciplinary treatment comprises 
surgery and adjuvant radiotherapy with or without conven‑
tional chemotherapy, or primary chemoradiation. In cases of 
treatment failure prognosis is dismal and therapeutic options 
are limited to salvage surgery, radiotherapy and medical 
therapy. There was hardly any improvement for survival in 
recurrent or metastatic HNSCC (R/M‑HNSCC) during the 
last decades (4) until the rise of immune checkpoint inhibi‑
tion (ICI) targeting programmed cell death protein 1 (PD-1). 
With the approval of the two PD‑1 inhibitors nivolumab and 
pembrolizumab in R/M‑HNSCC, patients were for the first 
time able to benefit from a better survival accompanied by 
a stable quality of life compared to standard of care (5,6). 
However, the objective response rate remains modest with 
only 13.3% for nivolumab (5) and 17% for pembrolizumab, 
depending on the tumor programmed death ligand 1 (PD‑L1) 
status (6). Nonetheless, in case of a response to therapy it can 
potentially be durable and even complete remission (CR) is 
possible. In cases of a durable CR the question arises whether 
treatment can ever be stopped without the risk of recurrence. 
In particular, it remains unclear whether ICI in R/M‑HNSCC 
patients who achieve a durable CR can be discontinued after 
a certain treatment duration. As clinical experience on this 
issue is limited, the current manuscript reports on a case of 
discontinued ICI after durable CR of R/M‑HNSCC and gives 
an overview on the current literature.

Case report

A 62‑year‑old male patient was referred to our Department 
of Head and Neck Surgery in November 2016 with a new 
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Figure 1. Radiological assessments. (A) FDG‑PET‑CT and MRI shows a primary tumor of the oropharynx with bilateral neck masses as indicated by red 
circles. (B) Progressive disease detected on CT scan of the neck following 6 cycles cisplatin and docetaxel as indicated by red circles. (C) Therapy was switched 
to nivolumab and CR was achieved after 4 cycles. (D) The patient received 42 overall cycles of nivolumab. Even after 32 months after discontinuation the 
patient remained under CR. CT, computed tomography; FDG‑PET, 18‑Fluoro‑deoxyglucose positron emission tomography; CR, complete remission.
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lesion of his left oropharynx and bilateral masses of the neck. 
Histological confirmation of squamous cell carcinoma has 
already been performed by fine needle aspiration cytology at 
the referring hospital. He had a history of a pT2 pN1 M0 G2 
hypopharyngeal cancer of the left side, which was success‑
fully treated in curative intention by surgery and adjuvant 
radiotherapy at another hospital in 2006.

At the time of presentation at our institution, clinical 
examination revealed an ulcerating tumor of the left 
oropharynx. 18‑Fluoro‑deoxyglucose positron emission 
tomography (FDG‑PET) computed tomography (CT) 
showed a hypermetabolic lesion of the left oropharynx as 
well as bilateral lesions of the neck in level Ib of the left 
side and IIa of the right side. Furthermore, there were para‑
pharyngeal and nuchal lesions, which was also confirmed 
in MRI (Fig. 1A). Endoscopic examination was performed, 
which showed a tumor extending from the tonsil to the base 
of the tongue with infiltration of the midline. The biopsy 
confirmed the diagnosis of a rcT3 cN3b M0 L1 G3 p16 nega‑
tive squamous cell carcinoma of the oropharynx (Fig. 2A, 
B). Due to the tumor extension, salvage surgery was not 
feasible. Also, re‑irradiation was not possible. A palliative 
chemotherapy with cisplatin (75  mg/m²) and docetaxel 
(75 mg/m²) was started in February 2017. CT scan after 
6  cycles showed progression of the cervical metastases 
(Fig. 1B). Therefore, an ICI with nivolumab (3 mg per kilo‑
gram of body weight) every two weeks was initiated in June 

2017. Immunohistochemical analysis of the tumor tissue was 
performed prior to therapy initiation. This showed a dense 
lymphocytic infiltrate and a PD‑L1 tumor cell score (Cologne 
Score (7)) of 3. The combined positive score (CPS) was intro‑
duced into the clinical assessment of PD‑L1 expression only 
at a later stage (6). Therefore, a retrospective evaluation was 
performed, which revealed a CPS of 23 (Fig. 2C). During CT 
re‑staging after four doses of nivolumab, a complete response 
was noted. Therapy with nivolumab was continued following 
the international recommendations. Further follow‑up 
examinations and restaging (CT scan of the neck, chest and 
abdomen every 3 months) confirmed an ongoing complete 
response. After a total of 46 cycles of nivolumab the patient 
asked for a break from therapy as he found the regular clinic 
visits too demanding. The Patient was informed about the 
risk of a possible relapse after a break in therapy. As to the 
patients wish, ICI was finally terminated in April 2019. No 
immune‑related adverse events (irAE) occurred during and 
after therapy. Under continuous clinical and radiological 
control (CT scan of the neck, chest and abdomen every 
3 months during the first year, followed by controls twice 
a year), there were no signs of tumor recurrence. Due to a 
post‑therapeutic laryngeal chondritis the patient presented 
with acute decompensating dyspnea. Re‑tracheostomy was 
necessary. Repeated endoscopies with biopsy did not show 
any signs of local recurrence. In December 2021, 32 months 
after nivolumab therapy was stopped, there was still no 

Figure 2. Histological tumor information. (A) H&E staining of the tumor biopsy taken from the base of the tongue confirms squamous cell carcinoma. (B) This 
biopsy stained negative for p16 and (C) positive for PD‑L1. The combined positive score was 23. (D) Liver biopsy revealed pancreatic cancer metastasis. Scale 
bars, 100 µm. H&E, hematoxylin and eosin; PD‑L1, programmed death ligand 1.
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evidence of HNSCC tumor recurrence. However, two suspi‑
cious masses of the pancreas and multiple new lesions of 
the liver were found in re‑staging. Sonographic puncture of 
the liver revealed hepatic metastases of a pancreatic cancer 
(Fig. 2D). The patient did not wish any further therapy in 
a palliative overall setting, was switched to best supportive 
care and deceased March 2022 due to his metastasized 
pancreatic cancer.

Discussion

Durable complete responses can occasionally be seen during 
ICI in R/M‑HNSCC. However, they are not specific to ICI 
but can also be observed during targeted therapy (8), radio‑
therapy (9) and chemotherapy (10). Still, durable responses and 
especially a durable complete response is a rare event during 
palliative therapy in R/M‑HNSCC.

Despite the breakthrough in the treatment of R/M‑HNSCC 
by ICI, most patients do not benefit. Multiple clinical and 
molecular factors have been suggested to be associated with 
a favorable prognosis during ICI. Nevertheless, it remains 
unclear, which exact factors influence a response to therapy. A 
predictive role of PD‑L1 expression is recognized. However, 
PD‑L1 based assays inherent several crucial limitations, such 
as a lack of standardization (11) or intratumoral heterogeneity 
of PD‑L1 (12). Human papillomavirus (HPV) positivity is 
another factor which is proposed to correlate with a favor‑
able clinical outcome. The phase I/II CheckMate 358 trial 
evaluated neoadjuvant nivolumab in HNSCC patients with 
previously untreated, resectable HPV positive or negative 
tumors. Here, radiologic and pathologic response were seen 
more frequently in HPV positive tumors (13). In contrast, a 
meta‑analysis of clinical trials using ICI in HNSCC including 
732 patients with reported HPV status, failed to identify any 
statistically significant advantages in tumor response and 
overall survival for HPV positive patients (14). In another 
meta‑analysis of five randomized controlled trials including 
2015 patients with reported HPV status, anti‑PD‑1‑based ICI 
seemed to be more efficient in HPV negative tumors while 
anti‑PD‑L1‑based ICI seemed to be more efficient in HPV 
positive tumors  (15). Interestingly, there is experimental 
and clinical data indicating a role of HPV E5 oncoprotein 
in mediating resistance to anti‑PD‑1/PD‑L1 ICI by down‑
regulation of major histocompatibility complex expression 

in HNSCC tumors  (16). Furthermore, HPV is a potential 
target for therapeutic vaccination in HPV positive HNSCC. 
Combining ICI with HPV vaccination might be a prom‑
ising therapeutic option to improve clinical outcome (17). 
Immunohistochemical positivity of p16 is a surrogate marker 
for HPV association in oropharyngeal cancer, which is nega‑
tive in our case. However, discrepancy between p16 and HPV 
DNA or RNA status exists in some patients with oropharyn‑
geal cancer (18). In our case, further molecular tests like RNA 
in situ hybridization were not performed in addition to p16 
status to detect HPV infection. Therefore, a limitation of the 
case we present is that there is no information about the HPV 
status of the tumor. Alternative biomarkers that may correlate 
with a response to ICI including tumor immune cell infiltrate, 
blood‑based markers, tumor metabolic profile and mutational 
burden are under investigation (19).

In the case of a response to ICI, the identification of 
predictive factors for prolonged disease control could be of 
great utility to identify long‑term responder and to guide 
their follow‑up. Furthermore, in the case of a patients wish 
to discontinue treatment such factors could contribute to 
estimate the risk of relapse upon therapy discontinuation. 
In various tumor entities including R/M‑HNSCC irAE were 
shown to be associated with an improved PFS, as well as 
ORR and OS (20,21). Furthermore, in other tumor entities 
such as non‑small cell lung cancer (NSCLC) (22) and malig‑
nant melanoma (23) PFS and OS seems to be improved in 
case of a CR before ICI discontinuation.

In cases of persistent stable disease under ICI a metabolic 
response evaluation by FDG‑PET‑CT might help to improve 
response evaluation by determine whether vital tumor tissue 
is still present or whether there is a complete metabolic 
response (CMR), defined as complete resolution of FDG 
uptake within the target lesion (24). There is data suggesting 
that a CMR may be associated with a favorable outcome 
upon ICI discontinuation in NSCLC and malignant mela‑
noma (22,25). However, there is a lack of data for HNSCC. 
Nevertheless, it might be worth to consider an additional 
FDG‑PET‑CT scan before ICI discontinuation to identify 
patients with a CMR. Whether these patients have a lower 
risk for tumor progression upon ICI discontinuation needs 
to be evaluated in future studies. In our case, PET‑CT was 
performed only prior to ICI initiation, but was not repeated 
at a later stage.

Table I. Overview of published cases on discontinuation of anti‑programmed death receptor 1 therapy after complete remission 
in recurrent or metastatic head and neck squamous cell carcinoma.

		  Patients with discontinued	 Patients	 Relapse after ICI discontinuation	
Authors	 Cancer type	 ICI	 with CR	 despite CR	 (Refs.)

Sekido et al 	 R/M‑HNSCC	 1	 1	 0	 (33)
Yasumatsu et al 	 R/M‑HNSCC	 14	 5	 0	 (34)
Gauci et al 	 Miscellaneousa	 39	 17	 2	 (31)
Lopez‑Flores et al 	 Miscellaneousa	 14	 14	 0	 (35)

aIncludes one R/M‑HNSCC case. ICI, immune checkpoint inhibition; CR, complete remission; R/M‑HNSCC, recurrent or metastatic head and 
neck squamous cell carcinoma.
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A durable response after ICI discontinuation has also 
been reported for various tumor entities  (22,26‑29). For 
R/M‑HNSCC the broadly accepted concept is an ICI treat‑
ment until disease progression or unacceptable toxicity 
such as irAE. Interruption of therapy due to a durable 
complete response challenges this concept. For patients, 
a long‑lasting ICI therapy is associated with regular visits 
to the oncology outpatient clinic, the need of transporta‑
tion and often significant financial expenses. Likewise, an 
enduring therapy has a significant financial impact on the 
health care system (30). Thus, in the rare cases of a durable 
CR, the question as to the definitive duration of therapy or 
a possible break in therapy arises. However, the effect of a 
discontinued ICI after CR on disease control and prognosis 
in R/M‑HNSCC is unclear.

While CR is defined as disappearance of all detectable 
evidence of cancer, the literature lacks a clear definition of 
a durable response. Various definitions exist, defining long 
responders as patients with a treatment response that has 
lasted at least one or two years (31). Another definition for a 
durable response to treatment is a progression‑free survival 
that exceeds three times the median progression‑free 
survival of the whole population  (32). Several cases of 
therapy discontinuation after durable CR can be found in 
the literature (Table I). In that context, the most common 
reasons for therapy interruption are irAEs. Sekido et al 
presented a case of oral squamous cell carcinoma with 
lung metastasis, who was treated with nivolumab. After 
33 cycles, ICI had to be stopped due to interstitial lung 
disease as a pulmonary irAE that was treated with predni‑
sone. During follow‑up no tumor recurrence was detected 
for six more months  (33). Yasumasu et al presented a 
case series of 14 R/M‑HNSCC patients with interrupted 
nivolumab therapy due to irAEs. Five patients had a CR 
before discontinuation of the therapy. Interestingly, these 
patients showed no signs of tumor recurrence during a 
follow‑up of up to 20 months after therapy discontinuation. 
In contrast, progression occurred in three patients with 
previous partial response and in one patient with previous 
stable disease. The authors suggest, that CR before 
therapy discontinuation is a positive prognostic factor 
for a durable disease control upon discontinuation due to 
irAE in R/M‑HNSCC (34). Gauci et al also consider CR 
before therapy discontinuation to be a positive factor for 
a durable response upon ICI discontinuation in different 
kinds of cancer. In 39 analyzed patients who responded to 
ICI, therapy was interrupted due to a prolonged response, 
adverse events or per protocol. Interestingly, relapse was 
seen in 87% of patients with stable disease or partial remis‑
sion. Whereas, 88% of patients with a prior CR showed an 
ongoing response (31). Similar observations could be made 
in another case series of 14 patients with discontinued ICI 
after CR in metastatic solid tumors, including one HNSCC 
patient. In none of the cases a relapse was detected during a 
median follow‑up of over 20 months from the end of treat‑
ment. The authors suggested, that ICI discontinuation in 
patients who achieved CR appears feasible (35).

Whether or not immunotherapy discontinuation should be 
considered after CR is currently discussed for various tumor 
entities such as melanoma (29), renal cell carcinoma (36) or 

NSCLC (22). However, the issue remains unsolved. In line, 
there is no broad consent on the duration of ICI therapy 
in R/M‑HNSCC patients with durable CR. As in our case, 
the decision process on whether to pause immunotherapy 
is primarily based on the patient's wish. Should the patient 
seek an interruption of therapy, several factors should be 
considered when counseling the patient. A CR appears to 
be a favorable factor for a durable response. In the case of 
persistent stable disease, a complementary FDG‑PET‑CT 
scan may be considered. In this way, a complete metabolic 
response may be detected. However, there is a lack of 
data regarding the prognostic value of a CMR in ICI of 
R/M‑HNSCC. Other factors that should be considered when 
counselling the patient regarding a break in therapy include 
the duration of response, the presence of irAE, the patient's 
age and comorbidities.

In summary, R/M‑HNSCC can experience durable 
responses and in rare cases even a durable CR during ICI. 
Reports in the literature suggest that CR might be a positive 
prognostic factor for a durable response upon ICI discon‑
tinuation. However, there is still a lack of data to make a clear 
recommendation. Therefore, decisions about when to stop 
a successful immunotherapy have to be discussed for every 
patient individually.
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