
Abstract. Background/Aim: In the CheckMate-141 trial
regarding head and neck cancer (HNC), nivolumab
conferred a survival benefit to patients. However, the best
treatment sequence of chemotherapy and anti-PD-1/PD-L1
therapy in these cancers is unclear. Patients and Methods:
This was an observational study using data collected
prospectively from 97 HNC patients treated with nivolumab
at our institutions. Twenty-two HNC patients who received
paclitaxel-based chemotherapy before (pre-PTX, n=12) and
after (post-PTX, n=10) nivolumab were evaluated. Results:
The median follow-up time was 15.9 months (range=6.9-35.9
months). There was a significant difference in the overall
response rate (ORR) between pre-PTX (17%) and post-PTX
(70%) (p=0.027). Similarly, time to progression (TTP) was
significantly longer after nivolumab than before nivolumab
(post-PTX, 7.4 months; pre-PTX, 4.9 months, p=0.020).
Conclusion: Paclitaxel-based chemotherapy had a better
ORR and TTP after nivolumab than before nivolumab for
HNC. The sequential administration of anti-PD-1 therapy
followed by paclitaxel-based chemotherapy could be a better
strategy for HNC.

Immune checkpoint inhibitors, such as those that block
interactions between cytotoxic T-lymphocyte antigen-4 and
its ligands CD80/CD86 or between programmed death-1
(PD-1) and its ligand PD-L1, show survival benefits for
patients with various types of cancer (1, 2). 

In head and neck cancer (HNC), the phase 3 CheckMate-
141 trial, a comparison between the investigator’s choice of
therapy and nivolumab, an anti-human PD-1 monoclonal
antibody, demonstrated that nivolumab significantly
extended the overall survival (OS) of patients with recurrent
or metastatic HNC who had received platinum-based
chemotherapy and were ineligible for local treatment (3, 4).
Nivolumab along with paclitaxel-based chemotherapy are
currently regarded as standard second-line treatments for
recurrent or metastatic HNC in Japan. Moreover, several
studies have reported that the efficacy of nivolumab for
patients with HNC subtypes and primary sites excluded from
the CheckMate-141 trial was comparable with that obtained
in the CheckMate-141 trial (5, 6). 

In the CheckMate-141 trial, HNC patients treated with
nivolumab showed no benefit in terms of progression-free
survival (PFS) compared with the chemotherapy arm, despite
a benefit in OS. This survival pattern was observed in several
trials of anti-PD-1/PD-L1 therapy for non-small cell lung
cancer (NSCLC) (7, 8) and renal cell carcinoma (9). These
phenomena are partly explained by the increased sensitivity
to chemotherapy after exposure to anti-PD-1/PD-L1 therapy.
Several previous studies have shown a high overall response
rate (ORR) to chemotherapy after anti-PD-1 therapy: 39% in
NSCLC (10), 64% in urothelial cancer (11). 

For HNC, a retrospective study of 82 patients with
recurrent or metastatic HNC who had progressed on immune
checkpoint inhibitors (ICI) evaluating response to salvage
chemotherapy (SCT) also showed high ORR (30%) (12).
However, it is unclear which treatment sequence of
chemotherapy and ICI achieves optimal antitumor effects for
HNC. First, this study evaluated the efficacy of SCT after
ICI without comparing that of chemotherapy before ICI.
Second, the SCT contained too many types of regimens
(paclitaxel, docetaxel, cisplatin, and carboplatin with or
without cetuximab) at various lines (from second to sixth
line) to enable a comparison with the historical control. And
there was no report comparing the efficacy of same
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chemotherapy regimen before and after anti-PD-1/PD-L1
therapy in patients with HNC. 

To address these issues, the present study evaluated the
efficacies of paclitaxel-based chemotherapy administered
before and after nivolumab in patients with HNC from real-
world data and the best sequence of chemotherapy and
immune checkpoint inhibitors.

Patients and Μethods
Patients. We retrospectively analyzed prospectively collected data
from 97 consecutive patients with recurrent or metastatic HNC who
began treatment with nivolumab at The Cancer Institute Hospital of
Japanese Foundation for Cancer Research (JFCR) between May
2017 and December 2019. HNC patients who received paclitaxel-
containing chemotherapy before or after nivolumab and for whom
efficacy data were available (hereafter referred to as pre-PTX and
post-PTX, respectively) were evaluated. 

Nivolumab was administered at a dose of 3 mg/kg body weight
every 2 weeks from May 2017 to mid-September 2018 and was then
administered at a fixed dose of 240 mg every 2 weeks from mid-
September 2018 to December 2020 (data cutoff for the present
study), according to the changes in the guidelines approved by the
Japanese Ministry of Health, Labour and Welfare. Paclitaxel was
administered at a dose of 80 mg/m2 with or without cetuximab at a
dose of 250 mg/m2 (400 mg/m2, first time only) every week. All
treatment was continued until unacceptable adverse effects occurred
or the disease progressed. 

The study was approved by the institutional review board of the
Cancer Institute Hospital of the JFCR (no. 2020-1005). The study
was conducted in accordance with the Helsinki Declaration of 1964
and later versions. Because the data were reported anonymously, the
requirement for informed consent was waived.

Statistical analysis. All patients’ characteristics were compared
using Fisher’s exact test, except for age, which was compared using
t-test. Time to progression (TTP) was estimated using the Kaplan-
Meier method and the log-rank test. Data were censored on
December 28, 2020. Patients who were lost to follow-up were
censored at the date of last contact or follow-up. TTP was calculated
from the date of the paclitaxel initiation to the date of disease
progression. Tumor response was evaluated according to the
Response Evaluation Criteria in Solid Tumors, version 1.1., based
on computed tomography findings. The best overall response was
assessed as complete response (CR), partial response (PR), stable
disease (SD), or progressive disease (PD), and non-CR/non-PD. The
ORR corresponded to the sum of the CR and PR rates. 

All statistical analyses were performed with EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan), which is
a graphical user interface for R (www.r-project.org). More precisely,
it is a modified version of R commander designed to add statistical
functions frequently used in biostatistics (13).

Results

Patient characteristics. Among all patients, 15 received
paclitaxel-containing chemotherapy before nivolumab (pre-
PTX). Two patients who suffered from severe adverse events

gave up paclitaxel-based chemotherapy at first cycle and a
patient rechallenged with paclitaxel after progression on
Nivolumab. These three patients were excluded from this
analysis and 12 patients were enrolled to this study. Ten
patients received paclitaxel-containing chemotherapy after
nivolumab (post-PTX). They did not receive paclitaxel
before nivolumab.

The characteristics of these 22 patients are shown in Table
I. The median observation time was 15.9 months (range=6.9-
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Table I. The characteristics of 22 head and neck cancer patients.

pre-PTX post-PTX p-Value
(N=12) (N=10)

Age (year)
Median (range) 65 (46-75) 65 (51-77) 0.42
Gender male, n (%) 12 (100) 9 (90) 0.46
Smoking habit, n (%) 0.079

Current 7 (58) 3 (30)
Former 5 (42) 3 (30)
Never 0 (0) 4 (40)

ECOG performance status 
before PTX and Nivo

0 8 (67) 4 (40)
1 4 (33) 6 (60)

Location of primary tumor, n (%) 0.93
Oral cavity 1 (8) 1 (10)
Nasopharynx 1 (8) 1 (10)
Oropharynx 4 (33) 1 (10)
Hypopharynx 3 (25) 2 (20)
Larynx 1 (8) 2 (20)
Nasal cavity and paranasal 2 (17) 3 (30)
sinuses

Histological diagnosis, n (%) –
Squamous cell carcinoma (SCC) 12 (100) 10 (100)

Recurrent or metastatic
Recurrent 10 (83) 10 (100)
Metastatic 2 (17) 0 (0)

Number of chemotherapies 0.81
before PTX and Nivo, n (%)

0 7 (58) 7 (70)
1 4 (33) 2 (20)
2 1 (8) 1 (10)

Regimens of chemotherapies 1.00
before PTX and Nivo, n (%)

Fluorouracil+cisplatin+ 3 (25) 2 (20)
cetuximab

Fluorouracil+cisplatin 0 (0) 1 (10)
Docetaxel+cisplatin 1 (8) 0 (0)
Afatinib 1 (8) 0 (0)
Tegafur gimeracil oteracil 1 (8) 0 (0)

Regimen of PTX-based 0.62
chemotherapy, n (%)

PTX with cetuximab 10 (83) 7 (70)
PTX alone 2 (17) 3 (30)

SD: Standard deviation; ECOG: Eastern Cooperative Oncology Group;
PTX: paclitaxel; Nivo: nivolumab; AUC: area under the curve; LS: least
squares; NE: not estimable.



35.9 months) after the earlier date of nivolumab or paclitaxel
initiation. Fisher’s exact test (or t-test for age) revealed no
significant differences in patients’ characteristics between the
pre-PTX group and the post-PTX group (Table I). All
patients had squamous cell carcinoma.

Efficacy of paclitaxel-based chemotherapy before and after
nivolumab. The median TTP was 4.9 months [95% confidence
interval (CI)=3.0-6.2] in the pre-PTX group, and 7.4 months
(95%CI=1.4-10.2) in the post-PTX group (Table II and Figure
1). The inter-group differences were statistically significant
(p=0.020; Figure 1). The ORR was 17% (n=2) in the pre-PTX
group and 70% (n=7) in the post-PTX group. The inter-group
difference was significant (p=0.027; Table II).

Discussion

In this study, we investigated the efficacy of paclitaxel-based
chemotherapy administered before and after nivolumab in
patients with HNC. Notably, we found improvements in ORR
and TTP for paclitaxel-based chemotherapy after nivolumab
compared with those before nivolumab in HNC patients. 

Our study showed a significantly increased ORR for
paclitaxel-based chemotherapy administered after nivolumab
therapy (post-PTX, 70%) than that before it (pre-PTX, 17%).
A retrospective study of 73 patients with NSCLC comparing
ORRs for chemotherapy administered before and after anti-
PD-1/PD-L1 therapy showed that the ORR was significantly
higher for the latter (53.4%) than for the former (34.9%;
p=0.03) (14). These results suggested that response to tumor
for chemotherapy might be increased after anti-PD-1/PD-L1
therapy in multiple cancer types.

Moreover, we detected a better TTP for paclitaxel-based
chemotherapy after nivolumab (post-PTX) compared with
that before nivolumab (pre-PTX). On the other hand, a
retrospective study of 102 patients with gastric cancer (GC)
showed that ORR was higher in the patients who underwent
chemotherapy after anti-PD1/PD-L1 therapy compared to

those who received chemotherapy without prior anti-PD-
1/PD-L1 therapy, but there was no statistically significant
difference in TTP (15). The gap between the efficacies of
chemotherapy after nivolumab for HNC and that after anti-
PD-1/PD-L1 therapy for GC could be explained by the
differences in the treatment lines between the HNC and the
GC. The standard therapeutic lines of nivolumab or
chemotherapy described above were administered later in GC
(third- or later-line) than in HNC (second or more line). In
our study, 21 of 22 (95%) HNC patients received nivolumab
or PTX-based chemotherapy before second-line treatment;
however, GC patients in the previous study received
chemotherapy for evaluation as forth or later-line treatment.
Another hypothesis is that biological differences between GC
and other cancers including HNC may also have affected this
result. Therefore, additional basic research is needed.

The increased effect of paclitaxel-based chemotherapy
after nivolumab could be biologically plausible. Previous
studies have shown that paclitaxel modulates tumor
immunity by several mechanisms: augmenting dendritic cell
activation, promoting recognition of tumor cells and
antitumor CD4+ T-cell phenotype, and abrogating regulatory
T cells (16). The interplay of immunotherapy and
chemotherapy could have harnessed synergic effect.

Several limitations of this study should be acknowledged.
Firstly, this was a retrospective study with a small number
of patients, and selection bias may have resulted from
physicians’ subjectivity in determining the sequence of
chemotherapy and nivolumab. Secondly, the observation
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Table II. The best overall response of paclitaxel-containing therapy in
22 head and neck cancer patients.

PTX→Nivo Nivo→PTX p-Value
(N=12) (N=10)

CR, n (%) 0 (0) 0 (0)
PR, n (%) 2 (17) 7 (70)
SD, n (%) 6 (50) 2 (20)
PD, n (%) 3 (25) 1 (10)
Non-CR/non-PD, n (%) 1 (8) 0 (0)
ORR, n (%) 2 (17) 7 (70) 0.027

PTX: Paclitaxel; CR: complete response; PR: partial response; SD:
stable disease; PD: progressive disease; ORR: overall response rate.

Figure 1. Kaplan-Meier curves for time to progression of paclitaxel
containing therapy in 22 head and neck cancer patients.



time was short, mainly because nivolumab was only
approved for recurrent or metastatic HNC in Japan less than
3 years ago for HNC. We plan to continue accumulating data
for a study with a larger number of patients.

In conclusion, this retrospective study evaluated the
efficacies of chemotherapy administered before and after
nivolumab in patients with HNC. Notably, we found that
paclitaxel-based chemotherapy had a better ORR and a better
trend of TTP for paclitaxel-based chemotherapy after
nivolumab than before nivolumab in HNC patients. The
sequential administration of anti-PD-1 therapy followed by
paclitaxel-based chemotherapy could be a good strategy to
maximize the efficacy of chemotherapy in HNC.
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