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Simple Summary: No real-world, long-term outcomes of immunotherapy with nivolumab for
recurrent or metastatic squamous cell carcinoma of the head and neck (R/M SCCHN) have yet been
reported. Furthermore, the prognostic impact of the best overall response (BOR) of this therapy
remains unclear. We conducted a multi-institutional cohort study of the long-term efficacy and safety
of this therapy. We also evaluated the relationship between BOR and survival. Median follow-up
time was 25.9 months. Median overall survival (OS) was 9.6 months, and two-year survival rate was
25.0%. Overall response rate was 18%, and disease control rate was 48%. For immune-related adverse
events (irAEs), 38 irAEs were detected in 29 patients. The development of irAEs and better BOR were
significantly associated with longer survival. These findings demonstrate the long-term efficacy and
safety of nivolumab therapy for R/M SCCHN in a real-world setting. The magnitude of BOR and the
development of irAEs might be useful surrogate markers of survival.

Abstract: No real-world, long-term outcomes of immunotherapy with nivolumab for recurrent or

metastatic squamous cell carcinoma of the head and neck (R/M SCCHN) have yet been reported.
Furthermore, the prognostic impact of the best overall response (BOR) of this therapy remains
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unclear. We conducted a multi-institutional cohort study of the long-term efficacy and safety of this
therapy and investigated prognostic factors associated with survival. Further, we evaluated the
relationship between BOR and survival. Median follow-up time was 25.9 months. Median overall
survival (OS) was 9.6 months, and two-year survival rate was 25.0%. Median progression-free
survival (PFS) was 3.7 months, and two-year PES rate was 19.6%. BOR was assessed as complete
response (CR) in 6%, partial response (PR) in 13%, stable disease (SD) in 30%, and progressive
disease (PD) in 52% of the patients. Overall response rate was 18%, and disease control rate was 48%.
For immune-related adverse events (irAEs), 38 irAEs were detected in 29 patients. On multivariate
analysis, the development of irAEs was significantly associated with better OS and PFS. Better BOR
was significantly associated with longer OS and PFS. These findings demonstrate the long-term
efficacy and safety of nivolumab therapy for R/M SCCHN in a real-world setting. The magnitude of
BOR and the development of irAEs might be useful surrogate markers of survival.

Keywords: head and neck squamous cell carcinoma; nivolumab; long-term survival; best overall
response; real-world outcome

1. Introduction

The prognosis of patients with recurrent or metastatic squamous cell carcinoma of the head and
neck (R/M SCCHN) is poor. Treatment commonly involves platinum-based regimens, but the rate of
severe adverse events with these agents is high; these include renal dysfunction and bone marrow
suppression, and most patients require hospitalization.

Nivolumab, an anti-programmed death 1 (PD-1) monoclonal antibody, is an immune checkpoint
inhibitor (ICI). Efficacy of nivolumab in R/M SCCHN was demonstrated in a phase 3 trial (CheckMate
141 study) [1]. Nivolumab was approved for recurrent or metastatic head and neck cancer (R/M HNC)
after platinum drug administration in Japan in March 2017. Further evidence of efficacy has since been
obtained [2-10].

We previously conducted a multicenter study of 100 patients with R/M HNC, including 88 with
R/M SCCHN, treated with nivolumab from April 2017 to August 2018 [11-13]. The median follow-up
period was 6.7 months. Efficacy was comparable to that reported previously [1,3,14]. To the best of our
knowledge, although more than three years have passed since the approval of nivolumab, the only
publication which reported long-term efficacy and safety of nivolumab for R/M SCCHN was a two-year
long-term survival update of CheckMate 141 [2], and no real-world outcomes have been reported.
Real-world data reflect a wider patient/disease background than clinical trials and are considered to
conform to actual clinical practice.

Studies in lung cancer and renal cell carcinoma indicate that response to ICls is associated with
survival, [15,16] suggesting that overall response may be a useful prognostic marker of nivolumab
therapy. However, the prognostic impact of response in R/M SCCHN remains unclear.

Here, we report real-world, multicenter data for the long-term efficacy and safety of nivolumab in
patients with R/M SCCHN. We also assessed survival according to the best overall response (BOR)
to nivolumab.

2. Results

2.1. Patient Characteristics

Eighty-eight consecutive patients with R/M SCCHN were treated with nivolumab and enrolled
during the study period. Patient characteristics have been described previously [12,13] and are
summarized in Table 1. Unlike the CheckMate 141 study, our study included also patients with
R/M SCCHN originating in the nasopharynx, paranasal sinus, salivary gland, and external auditory
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canal and included patients without platinum refractoriness. The median follow-up period was
25.9 months (range, 19.0-34.4 months). At data cutoff date, 14 patients remained on nivolumab therapy.
Sixty-two patients discontinued nivolumab, most commonly due to disease progression. Nine patients
discontinued due to immune-related adverse events (irAEs), while two and one discontinued due to
other diseases (pneumonia and atypical mycobacteriosis) and prolonged disease control (>2 years),
respectively. Thirty patients received chemotherapy after nivolumab.

2.2. Treatment Outcomes

Median overall survival (OS; interval between the date of first nivolumab administration and
the date of death from any cause or the date of the last follow-up) was 9.6 months (95% confidence
interval (95% CI), 8.4-12.0 months), and two-year survival rate was 25% (95% CI, 16-35%) (Figure 1a).
Median progression-free survival (PFS; interval between the date of first nivolumab administration and
the date of progressive disease (PD), the date of death from any cause, or the date of the last follow-up)
was 3.7 months (95% CI, 2.6-4.6 months), and two-year PFS rate was 20% (95% CI, 12-29%) (Figure 1b).

BOR was available for all patients (Table 2). Complete response (CR) was achieved in 5 patients,
partial response (PR) in 11, stable disease (SD) in 26, and PD in 46, giving an overall response rate
(ORR: consisting of CR and PR) of 18% and a disease control rate (DCR: consisting of CR, PR, and SD)
of 48%. Median duration from the first administration of nivolumab to the first observation of PR or
CR was 80.5 days (range, 49-194 days).

2.3. Immune-Related Adverse Events

We summarized irAEs during the study period in Table 3. For all grades, 38 irAEs were detected in
29 patients, comprising interstitial lung disease (15%), thyroid dysfunction (9%), liver dysfunction (6%),
and skin disorders (5%). For grade 3 and above, 10 irAEs occurred in 9 patients, including interstitial
lung disease (6%), liver dysfunction (3%), skin disorder (1%), and enteritis (1%).

Median duration from the first administration of nivolumab to the first observation of irAEs was
75 days (range, 1-621 days). Nine patients discontinued nivolumab due to irAEs, including interstitial
lung disease (six patients), liver dysfunction, enteritis, and skin disorder (one patient, respectively).
We found that irAEs of grade 3 or more occurred at a median of 40 days (range, 1-266 days) from the
first administration of nivolumab. Seven of 10 irAEs of grade 3 and greater were observed within
6 months, while one grade 5 interstitial lung disease occurred 266 days after the first administration
of nivolumab.

2.4. Impact of Background Factors on Patient Survival

The impact of background factors on survival is shown in Table 4. Univariate analysis revealed that
performance status (p < 0.001), platinum refractoriness (p = 0.06), and irAE (p = 0.065) were associated
with OS. Multivariate analysis showed that performance status (p < 0.001) and irAEs (p = 0.036)
were significantly associated with OS. Likewise, performance status (p <0.001), previous receipt of
cetuximab (p = 0.042), platinum refractoriness (p = 0.028), and irAEs (p = 0.04) were associated with
PFS by univariate analysis, while performance status (p < 0.001) and development of irAEs (p = 0.023)
were associated with PFS by multivariate analysis.

The median OS of patients with and without irAEs was 12.0 (95% CI 8.6-NA) and 9.1 (95% CI
6.4-10.9) months, respectively (p = 0.062, log-rank test). The median PFS of patients with and without
irAE was 5.1 (95% CI 3.5-18.7) and 2.6 (95% CI 1.5-4.3) months, respectively (p = 0.037, log-rank test)
(Table S1).
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Table 1. Patient characteristics at baseline.

Characteristic N =88 (%)
Sex
Male 71 (81)
Female 17 (19)
Age
<65 years 39 (44)
>65 years 49 (56)
ECOG performance
status
0 59 (67)
1 24 (27)
>2 5 (6)
Primary site
Nasopharynx 10 (11)
Oropharynx 19 (22)
plé-positive 8 ©)
Hypopharynx 21 (24)
Larynx 10 11)
Oral cavity 17 (19)
Paranasal sinus 6 )
Salivary gland 2 @))]
External auditory canal 3 3)
Histology
Squamous cell carcinoma 88 (100)
Smoking
Ever 61 (69)
Never 26 (30)
Unknown 1 @8]
Alcohol
Ever 69 (78)
Never 17 (19)
Unknown 2 2)
Distant metastasis
Present 26 (30)
Absent 52 (59)
Previous exposure to
cetuximab
Yes 30 (34)
No 58 (66)
Platinum refractoriness ?
Yes 28 (32)
No 60 (68)
Previous radiotherapy
Yes 17 (19)
No 71 (81)
Previous number of chemotherapy regimens P
1 37 42)
2 35 (40)
>3 16 (18)
PD-L1 expression 0)
Positive (>1%) 37 (42)
Negative (<1%) 7 (8)
Unknown 44 (50)
Institution 0)
™U 41 47)
TUHW 24 27)
KU 15 17)
TMU/HMC 8 )

2 Time from the final administration of platinum-based drugs until progressive disease was less than 6 months.
b The category “previous number of chemotherapy regimens” includes all the chemotherapy given in the treatment
of the SCCHN. Abbreviations: ECOG, Eastern Cooperative Oncology Group; TMU, Tokyo Medical University;
IUWH, International University of Health and Welfare Mita Hospital; KU, Kitasato University; and TMU/HMC,
Tokyo Medical University Hachioji Medical Center. Median follow-up time was 25.9 months.
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Figure 1. Kaplan-Meier survival curves of (a) overall survival (OS) and (b) progression-free survival
(PFS) on median follow-up time of 25.9 months. (a) Median OS: 9.6 months (95% CI, 8.4-12.0), one-year
0S: 39.8% (95% CI, 29.6-49.8), and two-year OS: 25.0% (95% CI, 16.4-34.7). (b) Median PFS: 3.7 months
(95% CI, 2.6-4.6), one-year PFS: 26.0% (95% CI, 17.4-35.5), and two-year PFS: 19.6% (95% CI, 11.9-28.7).
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Table 2. Best overall response.

15 20 25
Analysis time (mo)

20 16 7

Best Overall Response N =288 (%)
Complete response (CR) 5 (6)
Partial response (PR) 11 (13)

Stable disease (SD) 26 (30)
Progressive disease (PD) 46 (52)
Response rate (CR + PR) 16 (18)
Disease control rate (CR + PR + SD) 42 (48)

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.

Table 3. Immune-related adverse events.

Immune-Related Adverse Events

Any Grade

Grade 3-5

Interstitial lung disease
Thyroid dysfunction
Liver dysfunction
Skin disorders
Enteritis
Adrenal insulfficiency
Infusion reactions
Myositis
Parathyroid dysfunction
Pituitary dysfunction
Renal dysfunction
Rheumatoid arthritis
Total

13

o]

il e e e e 0 |

38

(29 patients)

OO OCOOR = WO WU

o

10
(9 patients)

2.5. Survival According to Best Overall Response

50f11

Kaplan-Meier survival curves for OS and PFS for each magnitude of BOR are shown in Figure 2.
The median and rate of one- and two-year OS and PFS for each magnitude of BOR are shown in Table 5.
The median OS of patients with SD and PD was 11.1 (95% CI 8.6-20.7) and 6.4 (95% CI 3.3-9.0) months,
respectively, while that of patients with CR/PR was not reached. Median PFS of SD and PD was 7.0
(95% CI 4.3-12.4) and 1.5 (95% CI 1.1-2.5) months, respectively, while that of patients with CR/PR
was not reached. The rates of two-year OS of patients with CR/PR, SD, and PD were 94% (95% CI
63-99), 27% (95% CI 12-45), and 0% (95% CI, not evaluable), respectively. The rates of two-year PFS of
patients with CR/PR, SD, and PD were 78% (95% CI 44-93), 17% (95% CI 5-34), and 0% (95% CI, not

evaluable), respectively.
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Table 4. Univariate and multivariate analyses of background factors for overall survival and progression-free survival.

Overall Survival Progression-Free Survival
Background Factors Crude Adjusted ? Crude Adjusted ?
HR (95% CI) p-Value HR (95% CI) p-Value HR (95% CI) p-Value HR (95% CI) p-Value
Sex
Male (Ref. Female) 1.03 (0.54-1.98) 0.922 0.54 (0.22-1.34) 0.185 1.19 (0.64-2.23) 0.581 0.64 (0.28-1.45) 0.281
Age
>65 years (Ref. < 65 years) 1.37 (0.83-2.24) 0.216 1.27 (0.76-2.14) 0.362 0.97 (0.61-1.56) 0.914 0.79 (0.48-1.30) 0.354
ECOG performance status
2-3 (Ref. 0-1) 16.91 (5.69-50.32) <0.001 20.07 (6.35-63.39) <0.001 6.00 (2.31-15.53) <0.001 7.87 (2.77-22.35) <0.001
Smoking
Ever (Ref. Never) 1.17 (0.67-2.04) 0.583 0.86 (0.42-1.75) 0.669 1.16 (0.69-1.94) 0.587 0.86 (0.45-1.66) 0.660
Alcohol consumption
Ever (Ref. Never) 1.51 (0.77-2.98) 0.230 1.64 (0.67-4.03) 0.278 1.61 (0.84-3.08) 0.149 1.60 (0.71-3.60) 0.257
Distant metastasis
Present (Ref. Absent) 0.94 (0.57-1.55) 0.818 0.95 (0.59-1.53) 0.844
Previous exposure to cetuximab
Yes (Ref. No) 1.43 (0.84-2.45) 0.188 1.71 (1.02-2.88) 0.042
Platinum refractoriness
Yes (Ref. No) 1.69 (0.98-2.91) 0.060 1.55 (0.80-3.01) 0.196 1.80 (1.07-3.05) 0.028 1.78 (0.96-3.30) 0.067
Previous radiotherapy
Yes (Ref. No) 1.05 (0.56-1.96) 0.883 0.83 (0.46-1.50) 0.539
Previous number of chemotherapy regimens
two or more (Ref. 1) 1.05 (0.63-1.73) 0.860 1.12 (0.70-1.80) 0.640
PD-L1 expression
Positive (Ref. Negative) 0.58 (0.25-1.35) 0.203 0.50 (0.21-1.19) 0.117
p16 expression
Positive (Ref. Negative or Unknown) 0.66 (0.28-1.53) 0.332 0.76 (0.35-1.66) 0.490
Immune-related adverse events
Yes (Ref. No) 0.60 (0.35-1.03) 0.065 0.54 (0.31-0.96) 0.036 0.59 (0.35-0.98) 0.040 0.53 (0.31-0.92) 0.023

2 Adjusted by sex, age, performance status, smoking, alcohol consumption, platinum refractoriness, and immune-related adverse events. Abbreviations: HR, hazard ratio; CI,
confidence interval.
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Figure 2. Kaplan—-Meier survival curves of each best overall response for OS (a) and PFS (b). A higher
magnitude of best overall response was significantly associated with longer (a) OS and (b) PES (both,

p <0.001).
Table 5. Relationship between best overall response and survival.
Overall Survival
Crude
N=88 (%) (Ef)it;rs‘) (95% CI) ésyfir) (95% CI) ésyf*jr) (95% CI) HR (95%Cl)  p-value
CR/PR 16 (18)  NR 94 (63-99) 94 (63-99) 0.02 (0.003-0.15)  <0.001
SD 26 B0) 111 (8.6-20.7) 46 (27-64) 27 (12-45) 0.37 (0.21-0.65)  0.001
1
PD 46 (52) 6.4 (3.3-9.0) 17 (8-30) 0 (NA-NA) (reference)
Progression-Free Survival
Crude
N=88 (%) (ﬂf)igrs‘) (95% CI) Pnge(a/r) (95% CI) ;ng"/r) (95% CI) HR ©95%Cl)  p-value
CR/PR 16 (18)  NR (22.1-NA) 88 (59-97) 78 (44-93) 0.02 (0.005-0.06)  <0.001
SD 26 (30) 7.0 (4.3-12.4) 34 (16-52) 17 (5-34) 0.10 (0.05-0.22)  <0.001
1
PD 46 (52) 15 (1.1-2.5) NA (NA-NA) 0 (NA-NA) (reference)

Abbreviations: NA, not available; NR, not reached.

Patients whose BOR to nivolumab was PD had significantly shorter OS and PFS than those with
CR/PRor SD (p < 0.05, respectively).

3. Discussion

In this study, with a median follow-up period of 25.9 months, we demonstrated the long-term
efficacy and acceptable rate of irAEs of immunotherapy with nivolumab in patients with R/M SCCHN.
The magnitude of BOR was significantly associated with survival. To the best of our knowledge, this is
the first study reporting real-world, long-term data on the efficacy and safety of nivolumab for R/M
SCCHN and also the first to demonstrate an association between BOR to nivolumab and survival in
these patients.

Limitations of this study include its retrospective design and relatively small sample size, albeit the
fact that the study had a multicenter design. Accordingly, our findings might be unavoidably affected
by selection bias.

Median OS (9.6 months) and median PFS (3.7 months) in our cohort were consistent with those of
our previous analyses [11,12] and comparable with those in the CheckMate 141 study [1,2] (median OS
of 7.7 months and median PFS of 2.0 months). Additionally, the two-year survival rate in our cohort
(25%) was better than that in the CheckMate 141 study (17%). [2] ORR (18%) in our cohort was
comparable to that in previous reports (13.3-26.1%), whereas DCR (48%) was better than that in the
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historical data (30.0-36.3%) [2—4,14]. This might have resulted from the fact that 28 patients in our
cohort were without platinum refractoriness. Platinum refractoriness has been associated with worse
prognosis in patients with R/M SCCHN [4,6]. Likewise, platinum refractoriness tended to be associated
with shorter OS (hazard ratio (HR) 1.69, p = 0.06) and PFS (HR 1.80, p = 0.028) by univariate analysis in
our cohort.

The incidence of irAEs (33%) in this study was similar to those in previous reports (35.9-38.1%) [4,5].
Severe irAEs are likely to occur within 6 months after the initiation of nivolumab treatment [2]; in fact,
in this study, 70% of severe irAEs (Grade 3 or more) occurred within this period. In one case,
however, Grade 5 interstitial lung disease occurred 8.7 months after the first administration of
nivolumab, suggesting that attention to severe irAEs should continue for more than 6 months after
nivolumab administration.

Interestingly, the development of irAEs has been associated with a better prognosis for nivolumab
therapy [4,10,17-19], and our previous report showed consistent results in univariate analysis [11].
In this study, with an extended follow-up period, the development of irAE was significantly associated
with better OS (HR 0.54, p = 0.036) and better PFS (HR 0.53, p = 0.023) on multivariate analysis.

Regarding the expression of programmed death-ligand 1 (PD-L1), its prognostic role for head
and neck cancer has not been shown unlike for other types of carcinomas [20-23]. In R/M SCCHN
patients treated with ICIs, whether overexpression of PD-L1 improves treatment outcome is still
controversial [1,24]. In this study, patients with PD-L1-positive tumors tended to have longer OS and
PFS, although the differences were not significant, which might be due to the fact that PD-L1 was
evaluated in only 44 patients.

Nivolumab therapy is known for its unique patterns of response, such as pseudoprogression [25,26]
and long-term benefit in responding patients [27,28]. The association between the magnitude of BOR
and the prognosis of R/M SCCHN is therefore unclear. Consistent with other types of cancer [15,16],
a higher magnitude of BOR was also associated with better survival in R/M HNSCC. Although BOR
is not a predictor of efficacy before treatment, BOR might be a useful surrogate marker of survival.
Whether similar results can be obtained with pembrolizumab, another anti-PD-1 antibody which is
used in patients with R/M SCCHN [29], warrants investigation.

4. Materials and Methods

4.1. Patients

This study was a retrospective cohort study which enrolled patients with R/M HNC treated
with nivolumab from May 2017 to August 2018 at four facilities in Japan: Kitasato University
Hospital, Tokyo Medical University Hospital, Tokyo Medical University Hachioji Medical Center,
and International University of Health and Welfare Mita Hospital. =The medical charts of
88 consecutive patients treated with nivolumab were reviewed. All cases were histologically
diagnosed as SCCHN in each facility and had been treated with platinum-based drugs before
treatment with nivolumab. We excluded patients with non-SCC. Data cutoff date was 31 May,
2020. Information on patient characteristics, treatment modality, histological findings, and clinical
outcomes was collected. Clinical stage was classified using the 8th edition of the TNM classification.
Eastern Cooperative Oncology Group performance status (ECOG PS) was evaluated prior to
administration of nivolumab. Platinum-refractory disease was defined as cancer with documented
tumor progression during platinum-based treatment or recurrence within 6 months after the
administration of platinum-based drugs.

The study was approved by the Institutional Ethics Review Board of each facility.
Kitasato University Hospital (B20-119). Tokyo Medical University Hospital (T2020-0038).
International University of Health and Welfare Mita Hospital (5-20-16). With regard to consent,
patients could reject participation by opting out in response to an announcement on the institutions’
websites. This study was performed in accordance with the Declaration of Helsinki.
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4.2. Treatment and Follow-Up

Treatment and follow-up have been described in detail previously [11,12]. Nivolumab was
administered at 3 mg/kg or a flat dose of 240 mg (after September 2018), the standard dose for the study
period, every two weeks. After treatment initiation, CT or MRI imaging studies were performed every
4-6 weeks. Response was evaluated using Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1. Clinically obvious disease progression was judged as PD regardless of imaging results,
and nivolumab treatment was discontinued. After nivolumab discontinuation, additional treatment
with other agents was permitted.

4.3. Outcomes

Endpoints were OS, PFS, and BOR. ORR and DCR were also calculated.

4.4. Immune-Relate Adverse Events

We assessed irAEs according to CTCAE version 5.0 up to one month after the last administration
of nivolumab.

4.5. Statistical Analysis

OS and PFS were estimated by the Kaplan-Meier product-limit method and tested by means of
two-sided log-rank tests; p-values for comparison among the three groups of BOR (CR/PR, SD and PD)
were corrected using the Bonferroni method. Participants lost to follow-up were censored on the day
of last contact. Prognostic factors, including BOR for PFS and OS, were evaluated by estimating HRs
and 95% ClIs using univariate and multivariate Cox proportional hazards models.

Variables adjusted in the multivariate analyses included sex (male vs. female), age (<65 vs. >65 years),
ECOG PS (0 vs. 1-2), smoking, and alcohol consumption (ever vs. never). Platinum refractoriness (yes vs.
no) and irAEs (present vs. absent) had p-values of less than 0.1 on univariate analysis of OS and were
also included in multivariate analysis. All statistical analyses were performed using EZR [30] version
1.51 (Saitama Medical Center, Jichi Medical University, Saitama, Japan), a graphical user interface,
together with the R software environment for statistical computing and graphics (The R Foundation
for Statistical Computing, Vienna, Austria); p-values of < 0.05 were considered statistically significant.

5. Conclusions

In this study, we demonstrated the long-term efficacy and safety of nivolumab therapy for R/M
SCCHN in a real-world setting. Furthermore, we identified a significant association between the
magnitude of BOR and patient survival and also confirmed a significant positive association between
the development of irAEs and patient survival. We conclude that these factors might be useful
surrogate markers of survival in patients with R/M SCCHN treated with nivolumab.
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