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Abstract
Objectives  Head and neck cancers (HNCs) represent a significant global health concern due to high morbidity and mortality 
rates. Despite therapeutic advances, the prognosis for advanced or recurrent cases remains challenging. Nivolumab obtained 
approval for recurrent or metastatic HNC based on the Phase III CheckMate 141 trial. This study aimed to evaluate the real-
world outcomes of nivolumab in patients with non-nasopharyngeal HNC.
Design  In this multicenter retrospective study, we analyzed 124 patients with recurrent or metastatic non-nasopharyngeal 
HNC who received nivolumab in the second-line setting and beyond. Data were collected from 20 different cancer centers 
across Turkey. The effectiveness and safety of the treatment and survival outcomes were evaluated.
Results  Nivolumab exhibited favorable clinical responses, yielding an objective response rate of 29.9% and a disease control 
rate of 55.7%. Safety assessments revealed a generally well-tolerated profile, with no instances of treatment discontinua-
tion or mortality due to side effects. Survival analysis disclosed a median overall survival (OS) of 11.8 (95% CI 8.4–15.2) 
months. Multivariate analysis revealed that ECOG-PS ≥ 1 (HR: 1.64, p = 0.045), laryngeal location (HR: 0.531, p = 0.024), 
and neutrophil-to-lymphocyte ratio > 3.5 (HR: 1.97, p = 0.007) were independent predictors of OS.
Conclusions  Nivolumab is an effective and safe treatment option for patients with recurrent or metastatic non-nasopharyngeal 
HNC in real-world settings. Further studies are needed on factors affecting response to treatment and survival outcomes.

Keywords  Head and neck cancer · Nivolumab

Abbreviations
DCR	� Disease control rate
ECOG-PS	� Eastern Cooperative Oncology Group-perfor-

mance status
HNC	� Head and neck cancer
HNSCC	� Head and neck squamous cell carcinoma
HR	� Hazard ratio
NLR	� Neutrophil–lymphocyte ratio
ORR	� Overall response rate
OS	� Overall survival
PD-1	� Programmed cell death protein 1
PD-L1	� Programmed death-ligand 1

PFS	� Progression-free survival
SD	� Standard deviation

Introduction

Head and neck cancer (HNC) is the sixth most prevalent 
cancer worldwide and the eighth most common cause of 
cancer-related death [1–3]. It encompasses a diverse group 
of malignancies arising from the oral cavity, pharynx, lar-
ynx, nasal cavity, or paranasal sinuses. Despite therapeutic 
advances, including surgery, radiation therapy, or chemo-
therapy, the prognosis for patients with advanced or recur-
rent disease remains challenging [4–6]. Twenty to forty 
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percent of patients with head and neck squamous cell carci-
noma (HNSCC) will experience local/regional recurrence 
or metastasis following primary treatment [5, 7]. Therefore, 
there is a critical need for novel therapeutic approaches to 
improve outcomes in this population.

Recently, immunotherapy has emerged as a promis-
ing modality in various malignancies, including HNC 
[8]. Nivolumab, a programmed cell death protein 1 (PD-
1) inhibitor, has demonstrated significant clinical activity 
and improved survival outcomes in patients with advanced 
HNSCC [8, 9]. These studies have highlighted the potential 
of nivolumab to improve survival outcomes and provide 
durable responses in patients with advanced or recurrent 
HNC. However, the real-world effectiveness and safety pro-
file of nivolumab in a multicenter setting, specifically in the 
second-line and subsequent treatment, remain to be fully 
elucidated [10–12].

In this study, we aimed to present the results of a mul-
ticenter retrospective analysis focusing on Turkish patients 
with HNC who received nivolumab as a second-line or sub-
sequent therapy. By assessing real-world data from multiple 
centers, we assessed the clinical effectiveness and safety pro-
file of nivolumab and survival outcomes in this population.

Patients and methods

Patient selection

The study included ≥ 18-years-old patients with histologi-
cally confirmed non-nasopharyngeal recurrent or metastatic, 
platinum-refractory HNC from 20 different cancer centers 
across Turkey. The study encompassed patients who had pre-
viously received at least one course of systemic therapy in 
the metastatic context or those who had experienced relapse 
following local treatments. The eligibility criterion was 
receiving at least 3 cycles of nivolumab as second or next-
line therapy. The demographic characteristics of the patients, 
Eastern Cooperative Oncology Group-performance status 
(ECOG-PS) and neutrophil–lymphocyte ratio (NLR) at the 
start of nivolumab therapy, primary tumor locations, histo-
logical diagnosis, p16 or programmed death-ligand 1 (PD-
L1) positivity, and previous treatments were examined ret-
rospectively. Nivolumab was administered as an intravenous 
perfusion over 30 min, at intervals of 14 or 21 days. Patients 
were radiologically evaluated every two to four cycles by 
18F-fluorodeoxyglucose positron emission tomography/com-
puterised tomography or magnetic resonance imaging. The 
Response Evaluation Criteria in Solid Tumors (RECIST) 
was employed to assess the treatment response. History and 
physical examination and blood work including hemoglobin, 
white blood cells, platelets, liver function tests, creatinine, 
thyroid stimulating hormone, and cortisol were done at each 

participating center shortly before each cycle. Toxicity was 
categorized using the Common Toxicity Criteria for Adverse 
Events (CTCAE, version 4.03). This study was conducted 
in accordance with ethical guidelines and was approved by 
the respective institutional review boards of all participat-
ing centers.

Study outcomes

The primary outcomes of the study were the efficacy and 
safety of nivolumab. Efficacy endpoints included overall 
response rate (ORR, sum of complete and partial response 
rates) and disease control rate (DCR, sum of complete and 
partial response and stable disease rates). Safety assessments 
focused on the incidence and severity of adverse events. The 
secondary objective of the study was to reveal survival out-
comes and prognostic factors.

Statistical analysis

Descriptive statistics were presented as frequency (percent), 
mean ± standard deviation (SD), or median (minimum–max-
imum). The χ2 and Exact tests were used to compare the 
proportions in different categorical groups. The time from 
the onset of nivolumab to death from any cause was defined 
as overall survival (OS); to radiological progression or death 
was defined as progression-free survival (PFS). Survival 
estimates were calculated with the Kaplan–Meier method. 
The impact of prognostic variables on OS was investigated 
through univariate Cox regression analysis. Multivariate 
analysis was conducted to examine the independent effects 
of factors that demonstrated significance in univariate analy-
ses and had complete data for all patients. A 5% type-I error 
level (p < 0.05) was used to infer statistical significance.

Results

Patient characteristics

The mean age of 124 patients (73.4% men) was 59.4 ± 13.7 
(range, 20–88) years, and 66 (53.2%) patients were over 
60 years of age. Smoking history was present in 76 of the 
98 patients whose information was available. ECOG-PS was 
0 in 63 (50.8%) patients, 1 in 46 (37.1%) patients, and 2 in 
15 (12.1%) patients. The most common primary tumor site 
was the larynx (34.7%), and the others were the oral cavity 
(29%), hypopharynx (18.5%), oropharynx (8.1%), paranasal 
sinus (5.6%), and others (4%), respectively. The histologi-
cal subtype was squamous cell carcinoma in 97.6% of the 
patients. Among the examined patients, the p16 positivity 
rate was 23.6% (13/55), and the PD-L1 positivity rate was 
51.5% (17/33). Distant metastasis sites were lung (46%), 
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bone (25.8%), soft tissue (21.8%), liver (16.1%), brain 
(3.2%) and other organs (8.1%), respectively. Treatments 
before nivolumab included chemoradiation (70.2%), sur-
gery (50%), adjuvant (38.7%), and induction (24.2%) thera-
pies. The number of treatment lines before nivolumab was 
1 in 54 (43.5%) patients, 2 in 35 (28.2%) patients, and ≥ 3 
in 35 (28.2%) patients. The median dose of nivolumab was 
200 (100–240) mg, and the median number of cycles was 
6 (3–80). The cycle interval was 14 days and 21 days in 
104 (83.9%) and 20 (16.1%) patients, respectively. Concur-
rent radiotherapy with nivolumab was administered to 18 
(14.5%) patients. At the beginning of nivolumab treatment, 
the median NLR was 3.6 (0.8–19.2) (Table 1).

Efficacy and safety

The best responses to nivolumab treatment were evaluated 
in the study. Complete and partial responses were obtained 
in 8 (6.5%) and 29 (23.4%) patients, respectively. The dis-
ease remained stable in 32 (25.8%) patients, but progressed 
in 55 (44.4%) patients. Herewith, the ORR was 29.9% and 
DCR was 55.7%. Neither ORR nor DCR was associated with 
PD-L1 positivity (p = 0.335 and 0.393, respectively, Fig. 1). 
Nivolumab was generally well tolerated. There was no treat-
ment discontinuation or mortality due to side effects. Grade 
1–2 side effects were encountered in a total of 10 (8.1%) 
patients (5 hypothyroidism, 2 hypophysitis, 1 pneumonitis, 
1 hepatotoxicity, and 1 malaise).

Survival analysis

During a median follow-up period of 7.5 (0.5–66.1) months, 
the disease progressed in 89 patients and 70 patients died. 
The median OS was 11.8 (95% CI 8.4–15.2) months, and 
the median PFS was 3.8 (95% CI 3.1–4.5) months. The 
1-year OS and PFS rates were 49.4% (95%CI 39.6–59.2) 
and 27.4% (95%CI 18.8–36), respectively (Fig. 2). In uni-
variate analyses, age > 60, male gender, smoking, PD-L1 
positivity, metastasis sites, previous treatments, number of 
previous treatment lines, nivolumab dose, cycle interval, 
and concurrent chemotherapy were not found to be asso-
ciated with OS (Table 2). ECOG-PS ≥ 1 (p = 0.023) and 
NLR > 3.5 (p = 0.006) negatively affected OS, while laryn-
geal location (p = 0.006) and p16 positivity (p = 0.04) were 
associated with increased OS. The independent effects of 
factors found to be significant in univariate OS analyzes 
were examined by multivariate model. P16 positivity was 
excluded due to an insufficient number of data (55 of 124 
patients). Finally, multivariate analysis revealed that ECOG-
PS ≥ 1 (HR: 1.64, p = 0.045), laryngeal location of the pri-
mary tumor (HR: 0.53, p = 0.024), and NLR > 3.5 (HR: 1.97, 
p = 0.007) were independent predictors of OS (Fig. 3 a, b, c). 
The impact of p16 positivity on OS was investigated using a 

distinct model comprising 55 patients who underwent p16 
testing (Table 3). The analysis unveiled that p16 positiv-
ity significantly enhanced overall survival, irrespective of 

Table 1   Patient characteristics (total of 124 patients)

ECOG-PS Eastern Cooperative Oncology Group-Performance Status, 
NLR neutrophil-to-lymphocyte ratio, SD standard deviation

Characteristics Frequency, n (%)

Age, mean ± SD, years 59.4 ± 13.7
 > 60 years 66 (53.2)
Men 91 (73.4)
Smoking (out of 98 patients) 76 (77.6)
ECOG-PS
 0 63 (50.8)
 1 46 (37.1)
 2 15 (12.1)

Primary tumor location
 Larynx 43 (34.7)
 Oral cavity 36 (29)
 Hypopharynx 23 (18.5)
 Oropharynx 10 (8.1)
 Paranasal sinus 7 (5.6)
 Others 5 (4)

Histological diagnosis
 Squamous cell carcinoma 121 (97.6)
 Others 3 (2.4)
 p16 positivity (out of 55 patients) 13 (23.6)
 PD-L1 positivity (out of 33 patients) 17 (51.5)

Metastasis sites
 Lung 57 (46)
 Bone 32 (25.8)
 Soft tissue 27 (21.8)
 Liver 20 (16.1)
 Brain 4 (3.2)
 Others 10 (8.1)

Previous treatments
 Chemoradiation 87 (70.2)
 Surgery 62 (50)
 Adjuvant 48 (38.7)
 Induction 30 (24.2)
 No. of previous lines
 1 54 (43.5)
 2 35 (28.2)
  ≥ 3 35 (28.2)

Nivolumab dose, median (min–max), mg 200 (100–240)
Number of cycles, median (min–max) 6 (3–80)
Cycle interval
 14 days 104 (83.9)
 21 days 20 (16.1)
 Concomitant radiotherapy 18 (14.5)
 NLR, median (min–max) 3.6 (0.8–19.2)
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ECOG-PS, primary tumor location, and NLR (HR: 0.39, 
%95CI 0.16–0.98, p = 0.045, Fig. 3 d).

Discussion

In this study, we shared our clinical experience with 
nivolumab treatment in patients with recurrent or metastatic 
non-nasopharyngeal HNC in Turkey. Although there are 
studies in the literature involving patients with nasopharyn-
geal cancer and HNC receiving immunotherapy [13–15], 
this study focused exclusively on non-nasopharyngeal cancer 
due to its distinct differences in terms of epidemiology, his-
tology, natural progression, and response to treatment when 
compared to other HNCs.

Our cohort comprised 124 patients, with a notable male 
predominance of 73.4%, consistent with the higher incidence 
of HNC in males [16]. The mean age of 59.4 years, with 
53.2% of patients over 60 years old, reflects the wide age dis-
tribution of HNC diagnoses, emphasizing the importance of 

tailored treatments across different age groups [17]. Evalu-
ating the efficacy of nivolumab in this cohort, we observed 
encouraging responses, with complete and partial responses 
achieved in 6.5% and 23.4% of patients, respectively. Sta-
ble disease was noted in 25.8% of patients. As a result, the 
ORR to nivolumab treatment reached 29.9%, while the DCR 
was 55.7%, underscoring the potential clinical benefit of 
nivolumab in recurrent or metastatic HNC. These results 
were notably consistent with the Checkmate-141 trial [18]. 
Furthermore, the effectiveness and safety of nivolumab in 
this context have been corroborated by various retrospective 
studies conducted with diverse real-world data, demonstrat-
ing an ORR ranging from 13.5% to 29.6% and a median PFS 
spanning from 3.7 to 6.4 months [19–21]. The longer PFS 
observed in our study may be attributed to the less frequent 
performance of response evaluations in patients, as opposed 
to the rigorous monitoring in clinical trials.

Survival analysis provided valuable prognostic insights, 
with a median OS of 11.8 months. The 1-year OS and PFS 
rates were 49.4% and 27.4%, respectively, highlighting the 

Fig. 1   Comparison of PD-L1 negative and positive patients according to the presence of overall response (a) and disease control (b)

Fig. 2   Overall survival (a) and progression-free survival (b)—Kaplan Meier curves
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need for more effective treatments in recurrent or meta-
static HNC. In a Japanese study involving patients with 
recurrent or metastatic HNSCC, it was observed to be rela-
tively high, with a median OS of 74.1 weeks [22]. In a dif-
ferent study, the median OS was found to be 9.2 months 
[14]. In the Korean study, the median OS was found to be 
11.8 months [23], which is longer than the Checkmate 141 
study (7.5 months). The variation in reported survival rates 
between studies conducted in Asian and Western societies 
highlights the potential differences in disease progression 
between these regions. Nevertheless, there is a paucity of 
data in the literature regarding patients receiving nivolumab 
for HNC in the Middle Eastern population. However, as 
deduced from our study and the literature, nivolumab offers 

a superior survival benefit compared to chemotherapy in 
patients with recurrent or metastatic HNC. Based on the data 
in this study and the existing literature, it is apparent that 
PFS is not a reliable indicator in immunotherapy studies, 
whereas OS holds greater significance.

Nivolumab demonstrated an overall favorable safety pro-
file in our study. Notably, there were no instances of treat-
ment discontinuation or mortality attributed to side effects. 
Grade 1–2 side effects were encountered in a total of 8.1% 
of patients, comprising various manageable adverse events. 
In the Checkmate 141 clinical trial, grade 3 or 4 adverse 
events were reported in 13.1% of the nivolumab group. Two 
treatment-related deaths were reported in the nivolumab 
group, while treatment discontinuation due to severe side 

Table 2   Univariate and 
multivariate Cox regression 
analysis for overall survival

CI confidence interval, ECOG-PS Eastern Cooperative Oncology Group-Performance Status, HR hazard 
ratio, NLR neutrophil-to-lymphocyte ratio, RT radiotherapy
Out of £98, *55, and &33 patients
Bold text indicates statistical significance at p < 0.05

Risk factors Univariate Analysis Multivariate Analysis

HR 95% CI p HR 95% CI p

Age > 60 years 1.34 0.83–2.14 0.230 – – –
Male sex 0.96 0.57–1.61 0.887 – – –
Smoking£ 1.06 0.55–2.03 0.858 – – –
ECOG-PS ≥ 1 1.74 1.08–2.79 0.023 1.64 1.01–2.65 0.045
Primary tumor location
 Larynx 0.47 0.27–0.80 0.006 0.53 0.31–0.92 0.024
 Oral cavity 1.74 1.06–2.86 0.028 – – –
 Pharynx 1.23 0.73–2.08 0.426 – – –
 Others 1.12 0.51–2.46 0.769 – – –
 p16 positivity* 0.39 0.16–0.96 0.040 – – –
 PD-L1 positivity& 0.72 0.27–1.91 0.724 – – –

Metastasis sites – – –
 Lung 0.77 0.48–1.23 0.273
 Bone 0.73 0.40–1.31 0.285
 Soft tissue 1.10 0.61–1.98 0.758
 Liver 1.24 0.66–2.31 0.504
 Brain 0.36 0.05–2.58 0.307
 Others 0.61 0.24–1.51 0.285

Previous treatments – – –
 Chemoradiation 1.08 0.64–1.84 0.767
 Surgery 1.26 0.79–2.03 0.326
 Adjuvant 1.17 0.72–1.88 0.522
 Induction 0.96 0.57–1.62 0.885

No. of previous lines
 2 (as per 1) 0.84 0.48–1.48 0.557 – – –
  ≥ 3 (as per 1) 0.78 0.44–1.39 0.393
 Nivolumab dose ≥ 200 mg 0.90 0.55–1.47 0.681 – – –
 Cycle interval of 21 days 0.99 0.92–1.09 0.975 – – –
 Concomitant RT 0.74 0.40–1.37 0.343 – – –
 NLR > 3.5 1.99 1.22–3.25 0.006 1.97 1.20–3.22 0.007
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effects has not been documented [18]. The lower reported 
side effect profile in our study may be attributed to potential 
underdiagnosis in retrospective real-life data, as opposed to 
controlled clinical trials. However, in our study, no instances 
of treatment discontinuation or treatment-related deaths 
resulting from serious immune-related side effects were 
observed. These data indicate that nivolumab is a safe option 
for patients with HNC.

Univariate analyses identified factors associated with 
OS, including ECOG-PS ≥ 1 and NLR > 3.5, both nega-
tively affecting OS. Conversely, laryngeal location and p16 

positivity were associated with increased OS. Multivariate 
analysis confirmed ECOG-PS ≥ 1, laryngeal location, and 
NLR > 3.5 as independent predictors of OS in the entire 
cohort. Furthermore, in a subgroup analysis of 55 patients 
who underwent p16 testing, p16 positivity emerged as the 
sole independent factor. The Checkmate-141 study demon-
strated a more significant survival benefit in the subgroup 
with PD-L1 expression ≥ 1 (HR: 0.55, 95% CI 0.36–0.83) 
compared to the PD-L1 < 1 subgroup (HR: 0.89, 95% CI 
0.54–1.45) [18]. In our cohort, PD-L1 status was assessed 
in a limited subset of 33 patients, revealing positivity in 
51.5% (17/33) of cases. Univariate analysis indicated that 
PD-L1 positivity did not have an impact on survival. Given 
the incomplete patient examination and the small sam-
ple size, different results might have been obtained in a 
clinical trial. The significance of PD-L1 expression, par-
ticularly at the 1% threshold, remains debated. Although 
higher PD-L1 levels were linked to improved survival in 
the KEYNOTE-012 study, later research suggests that 
even patients with lower PD-L1 expression levels may 
benefit from immune checkpoint inhibitors [24]. There-
fore, further studies involving a larger patient population 
are necessary to validate these findings. On the other hand, 
p16 positivity was identified as a factor positively influenc-
ing survival. Consistently, in Checkmate 141 study, the 

Fig. 3   Associations between ECOG-PS (a), primary tumor location (b), NLR (c), and p16 positivity (d) with overall survival—Kaplan–Meier 
curves

Table 3   Multivariate Cox regression analysis to assess overall sur-
vival in a cohort of 55 patients who underwent p16 testing

CI confidence interval, ECOG-PS Eastern Cooperative Oncology 
Group-Performance Status, HR hazard ratio, NLR neutrophil-to-lym-
phocyte ratio
Bold text indicates statistical significance at p < 0.05

Risk factors HR 95% CI p

ECOG-PS ≥ 1 1.68 0.82–3.47 0.158
Laryngeal location of the 

primary tumor
0.53 0.20–1.41 0.201

p16 positivity 0.39 0.16–0.98 0.045
NLR > 3.5 1.76 0.85–3.68 0.131
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median OS among patients with p16-positive tumors was 
9.1 months, whereas it was 7.5 months in the nivolumab 
group for patients with p16-negative tumors (HR: 0.73, 
95% CI 0.42–1.25, p = 0.55) [18]. It is possible that the 
dynamics of the NLR, reflecting the antitumor immune 
response during immunotherapy, are directly linked to 
peripheral treatments and subsequent positive clinical 
outcomes [25]. NLR serves as a broad-spectrum indica-
tor and can act as a surrogate for the balance between 
tumor-mediated therapy and antitumor immunity, influenc-
ing both cancer progression and overall systemic therapy 
efficacy [26]. High pretreatment NLR has been correlated 
with adverse outcomes and may also be associated with 
inadequate response to immunotherapy [26–28]. Similarly, 
in our study, an NLR score > 3.5 was identified as one 
of the factors significantly negatively impacting survival 
(p = 0.007).

Our study shares several limitations common to ret-
rospective studies. It employed an observational design, 
lacking a control group. Given that data were collected 
by individual physicians during routine clinical practice, 
patient medical records may not consistently offer com-
plete, comparable information and may include measure-
ment errors. Clinical response assessment relied on phy-
sician evaluation, which was not standardized within this 
real-world study. Additionally, to ensure a sufficient sam-
ple size, we included healthcare centers with substantial 
HNC patient populations, which might introduce selection 
bias into our study population.

Conclusion

In conclusion, our multicenter retrospective study in Turk-
ish patients with recurrent or metastatic non-nasopharyn-
geal HNC receiving nivolumab treatment provides valu-
able real-world insights. The study underlines the potential 
of nivolumab as a therapeutic option and the importance of 
personalized treatment approaches. Despite study limita-
tions, including its retrospective nature and sample size, 
our findings contribute to the growing body of evidence 
in support of nivolumab in recurrent or metastatic HNC. 
Further research endeavors are warranted to validate 
these observations and advance the care and outcomes of 
patients with HNC.
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