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Abstract
Objective This study aims to elucidate the therapeutic efficacy and safety of a taxane-based chemotherapy in 
combination with immune checkpoint inhibitors regimen in patients diagnosed with recurrent or metastatic head 
and neck squamous cell carcinoma (HNSCC).

Methods We retrospectively collected clinical data from 154 patients who received at least two cycles of PD-1 
inhibitors in combination with a taxane-based chemotherapy as first-line treatment in seven hospitals in Hunan 
Province, between December 2018 and December 2023. These patients were subjected to long-term follow-up.

Results The study included 154 eligible patients, with a median follow-up period of 21.5 months. The median PFS 
was 8.7 months, while the median OS was 16.7 months. The 12-month PFS rate was 43.6%, and the 12-month OS 
rate was 60.1%. At 24 months, the PFS rate was 34.4%, and the OS rate was 36.9%. With 26 complete responses 
(16.9%) and 52 partial responses (33.8%), the ORR was 50.6%. Stable disease was observed in 54 patients (35.1%), 
resulting in a disease control rate of 85.7%, while 22 patients showed progressive disease. In the univariate analysis, 
the distant organ metastasis had a statistically significant impact on both PFS and OS. Subsequent radiotherapy 
following this protocol also showed a statistically significant effect on PFS and OS. However, radiotherapy before 
recurrent metastasis did not significantly affect PFS, though it did have a significant impact on OS. Other factors 
analyzed did not show a statistically significant effect on PFS and OS. Multivariate analysis indicated that the distant 
organ metastasis and subsequent radiotherapy following this protocol were independent prognostic factors for 
PFS in patients with R/M HNSCC, and the latter was also an independent prognostic factor for OS in these patients. 
Regarding safety, during treatment anemia was observed in 97 patients, leukopenia in 64, neutropenia in 33, 

The efficacy and safety of a taxane-based 
chemotherapy regimen combined with a PD-1 
inhibitor in HNSCC: a multicenter real-world 
study
Min Ouyang1†, Hanquan Sun2†, Xiaoyu Liu9†, Haijun Wu3, Feilong Deng4, Erdong Shen5, Guozheng Peng6, 
Hanbing Wu7, Yinshan Zhao8, Hui Xiong2, Bin Liu2, Shasha He2, Ying Hu2 and Ping Liu2*

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12957-024-03644-7&domain=pdf&date_stamp=2025-1-2


Page 2 of 13Ouyang et al. World Journal of Surgical Oncology            (2025) 23:6 

Introduction
The seven most common type of cancer worldwide is 
head and neck tumors [1], with squamous cell carcinoma 
being the most prevalent pathology, accounting for 90% 
of cases of head and neck tumors. Local recurrence or 
distant metastasis is frequent in head and neck squamous 
cell carcinoma. More than 60% of patients are diagnosed 
with locally advanced disease (stages III-IV, excluding 
M1). Despite comprehensive treatment, 40–60% of these 
patients eventually experience local recurrence or distant 
metastasis [2–4].

The prognosis for recurrent or metastatic HNSCC is 
dismay, with a median overall survival (mOS) of about 
one year [5].

Surgery is commonly used as a radical treatment for 
recurrent head and neck squamous carcinoma. At the 
same time, radiotherapy serves both as an adjuvant treat-
ment post-surgery and as a radical treatment for patients 
unsuitable for surgery [6]. For patients who are not can-
didates for localized radical treatments, chemotherapy-
based systemic treatments are primarily adopted [7]. 
In recent years, immune checkpoint inhibitors, such as 
PD-1 monoclonal antibodies, have rapidly advanced in 
treating advanced head and neck squamous carcinoma. 
The anti-tumor mechanism of PD-1 inhibitors involves 
blocking the interaction between PD-1 and its ligand 
PD-L1, thereby activating T cells and enhancing their 
ability to recognize and eliminate tumor cells, achiev-
ing anti-tumor effects [8, 9]. The KEYNOTE-048 study 
confirmed the efficacy of the pembrolizumab + plati-
num + 5-FU regimen [10]. However, the toxicity of 5-FU, 
its inconvenient administration, and the complications 
associated with its continuous multi-day infusion [11–
15] highlight the urgent need to identify alternative che-
motherapeutic agents. Immune checkpoint inhibitors 
(ICIs) have been widely adopted in recent years for can-
cer treatment. Despite their association with a range of 
potential adverse effects, including gastrointestinal, der-
matological, hepatic, and endocrine toxicities, as well as 
possible risks of peripheral neuropathy, sensory neurop-
athy, and headache, their safety profile warrants further 
clinical investigation and evaluation [16]. Previous stud-
ies have shown that taxanes promotes the differentiation 
of human monocytes into pro-inflammatory M1 macro-
phages and enhances the capacity of these macrophages 

to present antigens to T cells [17]. Additionally, taxanes 
activates the TLR4 receptor and reprograms M2-polar-
ized macrophages to an M1-like phenotype, thereby 
inducing a pro-inflammatory response that enhances 
anti-tumor effects [18]. Radiotherapy combined with 
taxanes increases PD-1 expression on CD4(+) T cells 
in patients with stage III-IV oropharyngeal cancer [19]. 
Additionally, taxanes combined with a recombinant 
vaccine enhances T-cell responses and antitumor activ-
ity [20]. These findings suggest a potential synergistic 
effect when combining taxanes with immune checkpoint 
inhibitors. An increasing number of studies have demon-
strated that immune activation significantly influences 
the efficacy of cytotoxic drugs. Under certain conditions, 
these drugs not only exhibit direct tumoricidal effects 
but also stimulate immune responses, creating opportu-
nities for immunotherapy to eliminate tumor dissemina-
tion and metastasis. This phenomenon is likely related to 
chemotherapy’s ability to reduce the number of cells that 
immune cells need to eliminate and to diminish the levels 
of immunosuppressive factors produced by cancer cells 
[21]. Several retrospective studies have indicated that 
HNSCC patients receiving immune checkpoint inhibitors 
show improved sensitivity to salvage chemotherapy, sug-
gesting that immune checkpoint inhibitors may increase 
tumor sensitivity to chemotherapy [22, 23] Furthermore, 
taxanes and platinum-based drugs have distinct mecha-
nisms of action and non-overlapping toxicities, making 
their combined use rational.

Clinical studies in China on the first-line use of PD-1 
inhibitors combined with taxanes regimens for R/M 
HNSCC are limited. The only available data comes from a 
prospective phase II study conducted at the Cancer Hos-
pital of the Chinese Academy of Medical Sciences, which 
utilized pembrolizumab and did not include any domes-
tically produced PD-1 inhibitors [24]. Based on this gap, 
we designed the present research project.

Methods
Study design
This multicenter real-world study retrospectively col-
lected clinical data from patients who received at least 
2 cycles of first-line PD-1 inhibitor combined with tax-
anes chemotherapy at seven hospitals in Hunan Province, 
China, between December 2018 and December 2023. 

thrombocytopenia in 28, transaminase elevation in 46, hypothyroidism in 46 patients, and one patient stopped taking 
the medication due to a serious adverse reaction. No treatment-related deaths occurred.

Conclusion The combination of PD-1 inhibitors with a a taxane-based chemotherapy regimen as a first-line 
treatment for R/M HNSCC patients demonstrates good therapeutic efficacy and acceptable safety profiles.

Keywords Recurrent/Metastatic Head and Neck squamous cell carcinoma, Immunotherapy, Chemotherapy, 
Prognostic analysis, Real-world study
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Patients involved were observed for an extended period. 
The study was approved by the Ethics Committee of The 
Second Xiangya Hospital (Approval number: 2023 Lun 
Audit No. K062).

Research subjects
Inclusion criteria

1. Patient ≥ 18 years old at the time of diagnosis of R/M 
HNSCC, with no gender limitations;

2. HNSCC patients with malignant tumors of the oral 
cavity, oropharynx, laryngopharynx, larynx, and 
nasal sinus confirmed by pathological histology or 
cytology;

3. The first-line treatment regimen after diagnosis of 
R/M HNSCC contains PD-1 inhibitors with taxanes 
chemotherapeutic agents, in combination with or 
without other drugs, and imaging is performed to 
assess the efficacy of treatment after at least 2 cycles 
of treatment;

4. Patients with at least one measurable lesion 
according to the Response Evaluation Criteria in 
Solid Tumors (RECIST) version 1.1 [25];

5. Patients with metastatic or recurrent HNSCC for 
whom local radical therapy is not acceptable;

Exclusion criteria

1. Patients with nasopharyngeal carcinoma;
2. Patients who have had a second primary malignancy 

within the last 5 years or currently have one;
3. Patients with severe missing data that affects the 

analysis of results;
4. Patients who have previously received anti-PD-1 

therapy;
5. Patients who received adjuvant therapy with a 

platinum/taxanes regimen, where the treatment 
interval with the regimen in this study is less than 6 
months;

In this study, we collected data from HNSCC patients 
who received first-line treatment with PD-1 inhibitors 
combined with taxanes chemotherapeutic agents at seven 
hospitals in Hunan Province (Xiangya Second Hospital, 
Xiangya Hospital, Yueyang Central Hospital, Huaihua 
First People’s Hospital, Huaihua Fifth People’s Hospital, 
Hengyang Central Hospital, and Liling Traditional Chi-
nese Medicine Hospital) between December 2018 and 
December 2023. Based on the inclusion and exclusion 
criteria, a total of 154 Chinese patients were included.

Treatment regimen
The antitumor regimen consisted of PD-1 inhibi-
tors + taxanes chemotherapy drugs ± other drugs. Since 

this was a real-world study, the dosage was not strictly 
standardized but was determined by the treating clinician 
based on the patient’s physical condition and financial 
situation. The regimen was repeated every 3 weeks with 
efficacy assessments conducted after at least two cycles 
of treatment. For patients achieving stable disease, par-
tial response, or complete response after multiple cycles 
of treatment with the above regimen, PD-1 inhibitors 
were continued until disease progression or for up to two 
years. Subsequent treatment regimens after progression 
were not restricted and were selected by the supervising 
clinician based on clinical judgment.

Data collection
Information collected
We collected the following patient information: hos-
pitalization number, identity card number, patient and 
family phone numbers, name, gender, age, HPV infec-
tion status(P16 positivity was considered indicative of 
HPV infection in our study), PD-L1 CPS score, history 
of smoking, alcohol consumption, betel nut chewing, 
ECOG PS score, pathological findings, clinical diagno-
sis and staging, treatment regimen, therapeutic effects, 
blood counts, liver function, thyroid function, and 
treatment-related toxicities and side effects. Data were 
recorded using an electronic case system, ensuring pri-
vacy protection for sensitive information such as patient 
names and ID numbers.

Follow-up program
For all the patients, we collected information related 
to patients’ efficacy and adverse reactions every three 
months by telephone follow-up or outpatient review. 
The data includes overall survival, progression-free sur-
vival, and drug-related adverse reactions which will be 
recorded according to the National Cancer Institute 
Common Terminology Criteria for Adverse Events (NCI-
CTCAE 5.0), without distinguishing which drugs caused 
them.

Study endpoints and efficacy assessment
The primary endpoints of this study were PFS and OS. 
PFS was defined as the interval from the beginning of 
treatment with a PD-1 inhibitor combined with a a tax-
ane-based chemotherapeutic agent to the first occur-
rence of disease progression or death from any cause. OS 
was defined as the time from the beginning of the same 
treatment to the patient’s death. Median PFS refers to the 
time by which 50% of patients have achieved progres-
sion-free survival, and median OS is the time by which 
50% of patients have achieved overall survival. The sec-
ondary endpoint was the ORR, which is the percentage 
of patients achieving complete response (CR) and partial 
response (PR) as assessed for efficacy. All measurable 
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lesions had pre-treatment baseline measurements, and 
regular imaging and measurements were performed. 
Response was assessed per RECIST v1.1. Statistical 
Analysis.

Statistical analyses were conducted using R software 
(version 4.1.2, https://www.r-project.org/). Descriptive 
statistics were used to evaluate patient clinical charac-
teristics, with constitutive ratios indicating their specific 
classifications. Survival curves were generated using the 
Kaplan-Meier method, and 95% confidence intervals 
(CIs) for median progression- PFS and OS were calcu-
lated. Univariate analyses were performed using the Log-
rank test, while multivariate analyses were conducted 
with the Cox proportional hazards model. All p-values 
and confidence intervals were determined through two-
sided tests, with a p-value of < 0.05 considered a statisti-
cally significant difference.

Results
Basic demographic and disease characteristics
The baseline characteristics of the 154 patients with 
R/M HNSCC are summarized in Table 1. A total of 116 
patients (75.3%) were under the age of 60 years at the 
start of treatment, while 38 patients (24.7%) were 60 years 
of age or older, with a median age of 54 years (range:20–
77 years). There were 140 male patients (90.0%) and 14 
female patients (10.0%). These patients included 152 with 
an ECOG PS score of 1 and 2 with a score of 2. The sites 
of onset, in descending order of incidence, were tongue 
(34.4%), buccal (26.6%), larynx (11.7%), laryngophar-
ynx (9.1%), gingiva (7.1%), oropharynx (5.2%), palate 
(1.9%), maxillary sinus (1.9%), floor of the mouth (1.3%), 
and nasal cavity (0.6%).In terms of PD-L1 CPS scores, 
16 patients (10.4%) had a CPS < 1, 22 patients (14.3%) 
had a CPS between 1 and 20, 74 patients (48.1%) had a 
CPS ≥ 20, and the CPS score was unknown for 42 patients 
(27.3%). At the time of diagnosis, 104 patients (67.5%) 
had purely localized recurrence, 26 patients (16.9%) had 
purely distant metastasis, and 24 patients (15.6%) had 
both local recurrence and distant metastasis. Regarding 
HPV infection status, 68 patients (44.2%) were negative, 
17 patients (11%) were positive, and 69 patients (44.8%) 
had an unknown status.

Treatment characteristics
The treatment characteristics of the 154 patients are 
summarized in Table 2. For taxanes selection, 52 patients 
received docetaxel, 87 received albumin-bound taxanes, 
and 15 received taxanes liposomes. Regarding PD-1 
inhibitors, 64 patients were treated with pembrolizumab, 
27 with toripalimab, 21 with camrelizumab, 19 with 
sindilizumab, 16 with tislelizumab, and 7 with penpu-
limab. In addition, among the 154 patients who received a 
PD-1 inhibitor combined with a a taxane-based regimen, 
131 were also treated with platinum agents (119 with 
cisplatin and 12 with nedaplatin), 7 were combined with 
cetuximab, 4 with nimotuzumab, 2 with anlotinib, and 1 
with capecitabine. Seventeen patients did not receive any 
additional agents. Furthermore, 32 patients underwent 
radiotherapy before being diagnosed with recurrence/
metastasis, and 48 received radiotherapy after treatment 
with this combination regimen.

Treatment results
Overall efficacy
The median follow-up period for this study was 21.5 
months (range: 2.4 months to 49.7 months). Efficacy data 
were available for all 154 patients. The results showed 
that 26 patients (16.9%) achieved a CR, and 52 patients 
(33.8%) had a PR, yielding an ORR of 50.6%. Addition-
ally, 54 patients (35.1%) had SD, resulting in a DCR of 
85.7%. Twenty-two patients experienced PD (Fig. 1). The 

Table 1 The baseline characteristics of 154 cases of recurrent/
metastatic head and neck squamous cell carcinoma patients
Characteristic Cases (n)
Age (years)
<60 116 (75.3%)
≥ 60 38 (24.7%)
Gender
Male 140 (90.0%)
Female 14 (10.0%)
Primary Site
Tongue 53 (34.4%)
Buccal 41 (26.6%)
Larynx 18 (11.7%)
Laryngopharynx 14 (9.1%)
Oropharynx 8 (5.2%)
Palate 3 (1.9%)
Maxillary Sinus 3 (1.9%)
Floor of the Mouth 2 (1.3%)
Nasal Cavity 1 (0.6%)
ECOG PS Score
1 152 (98.7%)
2 2 (1.3%)
CPS Score
<1 16 (10.4%)
≥ 1, <20 22 (14.3%)
≥ 20 74 (48.1%)
Unknown 42 (27.3%)
Recurrence/Metastasis
Local Recurrence Only 104 (67.5%)
Distant Metastasis Only 26 (16.9%)
Local and Distant 24 (15.6%)
HPV Infection Status
Negative 68 (44.2%)
Positive 17 (11.0%)
Unknown 69 (44.8%)

https://www.r-project.org/
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median PFS for all patients was 8.7 months (95% CI: 7.1 
to 21.2) (Fig.  2). The median overall survival was 16.7 
months (95% CI: 12.5 to 23.8) (Fig. 3). The 12-month PFS 
rate was 43.6% (95% CI: 35–54.3%), and the 12-month 
OS rate was 60.1% (95% CI: 52.4–68.9%). At 24 months, 
the PFS rate was 34.4% (95% CI: 25.4–46.7%), and the OS 
rate was 36.9% (95% CI: 28.7–47.5%).

Univariate analysis of clinical characteristics and efficacy
Univariate analysis of the data revealed that factors such 
as age, gender, CPS score, HPV infection status, primary 
tumor site, history of betel nut chewing, smoking, alco-
hol consumption, taxanes-only single-agent chemo-
therapy versus multi-agent chemotherapy with taxanes, 
platinum-based drug selection, a taxane-based drug 
selection, the origin of PD-1 inhibitors (imported vs. 
domestic), and the presence of thyroid or hepatic toxicity 
did not significantly impact PFS or OS (P ≥ 0.05). How-
ever, the presence of distant organ metastasis had a sta-
tistically significant impact on PFS (HR = 2.1, P = 0.001, 
Fig. 4A) and OS (HR = 1.5, P = 0.049, Fig. 4B). Subsequent 
radiotherapy in the study regimen significantly affected 
PFS (HR = 0.24, P < 0.001, Fig.  4C) and OS (HR = 0.16, 
P < 0.001, Fig.  4D). The radiotherapy before the diagno-
sis of recurrent/metastatic disease did not significantly 

influence PFS (Fig.  4E), but it did have a significant 
impact on OS (HR = 1.8, P = 0.019, Fig. 4F).

Multivariate analysis of clinical characteristics and efficacy
Multivariate analysis of patient clinical characteristics 
(including age, gender, CPS score, HPV infection sta-
tus, presence of distant organ metastasis, use of single-
agent or multi-agent chemotherapy, platinum-based drug 
selection, a taxane-based drug selection, the origin of 
PD-1 inhibitors, prior radiotherapy before recurrence/
metastasis, subsequent radiotherapy after the therapy of 
this study, and presence of hepatic or thyroid toxicity) 
revealed that the presence of distant organ metastasis 
(HR = 2.7, P = 0.046) and subsequent radiotherapy after 
this regimen (HR = 0.15, P = 0.003) were independent 
prognostic factors for PFS in patients with R/M HNSCC 
(Fig. 5). Additionally, subsequent radiotherapy after this 
regimen (HR = 0.21, P = 0.009) was identified as an inde-
pendent prognostic factor for OS in patients with R/M 
HNSCC (Fig. 6).

Safety
In terms of safety, the data are summarized in Table  3, 
which did not differentiate adverse reactions by the 
specific causative drug. Anemia was recorded in 97 
patients (62.99%) during treatment, with grade 3–4 in 
7.14% (11/154); Leukopenia was observed in 64 patients 
(43.51%), with 9.74% (15/154) being grade 3–4; Neu-
tropenia occurred in 33 patients (21.43%), with 7.14% 
(11/154) being grade 3–4; Thrombocytopenia was noted 
in 28 patients (18.18%), with 1.95% (3/154) being grade 
3–4; Elevated transaminase levels were reported in 46 
patients (29.87%), with no cases of grade 3–4; Hypothy-
roidism was also reported in 46 patients (29.87%), with 
no cases of grade 3–4; One patient (0.65%) discontinued 
treatment due to severe adverse reactions (grade 4 bul-
lous dermatitis, likely immune-related skin toxicity), 
which improved to grade 2 following hormone therapy. 
Most of the above adverse reactions were managed 
symptomatically and resolved without treatment-related 
mortality.

Discussion
Currently, more clinical studies are needed to determine 
the optimal first-line treatment regimen for patients with 
R/M HNSCC. Table  4 summarizes the data on the effi-
cacy of first-line treatment regimens in the studies of 
R/M HNSCC mentioned in this discussion. This study 
describes the clinical and treatment characteristics of 
patients with R/M HNSCC who received first-line treat-
ment with PD-1 inhibitors combined with taxanes regi-
mens in Hunan, China, and its surrounding areas in a 
real-world setting. It provided the median PFS and OS, as 
well as the 12-month and 24-month PFS and OS rates for 

Table 2 The treatment characteristics of 154 cases of recurrent/
metastatic head and neck squamous cell carcinoma patients
Medicines Cases (n)
Taxanes
Docetaxel 52 (33.8%)
Albumin-bound taxanes 87 (56.5%)
Liposomal taxanes 15 (9.7%)
PD-1 Inhibitors
Pembrolizumab 64 (41.6%)
Toripalimab 27 (17.5%)
Camrelizumab 21 (13.6%)
Sindilizumab 19 (12.3%)
Tislelizumab 16 (10.4%)
Penpulimab 7 (4.5%)
Other medicines Combined
Platinum-based 131 (85.1%)
Cisplatin 119 (77.3%)
Nedaplatin 12 (7.8%)
Cetuximab 7 (4.5%)
Nimotuzumab 4 (2.6%)
Anlotinib 2 (1.3%)
Capecitabine 1 (0.6%)
No Other Medicines Combined 17 (11.0%)
Previous Radiotherapy
Yes 32 (20.8%)
No 122 (79.2%)
Subsequent Radiotherapy
Yes 48 (31.2%)
No 106 (68.8%)
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this cohort of patients. The prognostic factors associated 
with receiving PD-1 inhibitors combined with taxanes 
regimens were also identified. After a literature search, it 
was found that this study is currently the first in China to 
describe the efficacy and safety of first-line PD-1 inhibi-
tor combined with taxanes chemotherapy for the treat-
ment of R/M HNSCC in a real-world setting.

Regarding clinical characteristics, the median age, gen-
der distribution, ECOG PS score, CPS score, and HPV 
positivity rate in our study population are similar to those 
observed in the KEYNOTE-048 trial’s immunotherapy 
combined with the chemotherapy group. However, there 
were notable differences in the primary tumor sites. The 
KEYNOTE-048 study reported the highest proportion 
of oropharyngeal cancers, whereas this study found a 
greater prevalence of oral cancers, which may be related 
to the higher incidence of oral cancers in the Hunan 
region due to betel quid chewing. Additionally, this study 
observed a lower proportion of patients with distant 
organ metastases compared to the KEYNOTE-048 study 
(32% vs. 73%).

In terms of efficacy, the ORR for the pembrolizumab 
combination chemotherapy group in the KEYNOTE-048 
study was 36.3% [10]. Interim data from the KEYNOTE-
B10 study reported an ORR of 49% [26]. A prospective 
phase II study presented by Chinese researchers at the 
same conference, which included 20 patients with recur-
rent/metastatic HNSCC treated with pembrolizumab 

combined with albumin-bound taxanes and cisplatin, 
achieved an ORR of up to 80% [24]. Conversely, a pro-
spective phase I/II study in Austria involving 22 patients 
with recurrent/metastatic HNSCC treated with pembro-
lizumab and docetaxel reported an ORR of only 22.7% 
[28]. The present study observed an ORR of 51.9%. A pro-
spective phase II study conducted by Japanese research-
ers, which included 35 patients with R/M HNSCC who 
had previously received PD-1 inhibitor and platinum-
based therapy, reported an ORR of 69.6% for second-
line treatment with paclitaxel and biweekly cetuximab 
[29]. These results indicate that similar regimens can 
yield significantly different ORRs across various regions 
and populations, highlighting the need for further clini-
cal research to clarify efficacy variations between differ-
ent regions and populations. A multicenter real-world 
study conducted in the United States, which involved 
first-line treatment of recurrent/metastatic HNSCC with 
pembrolizumab, platinum-based agents, and taxanes, 
reported a median real-world time to next treatment 
(rwTTNT) of 8.7 months (n = 83) [27], which is similar to 
the findings of this study. An Austrian study involving 22 
patients with recurrent/metastatic HNSCC who received 
first-line treatment with pembrolizumab and docetaxel 
reported a median PFS of 5.8 months [28]. In a pro-
spective phase II study conducted by Japanese research-
ers involving 35 patients with R/M HNSCC, the mPFS 
for second-line treatment with paclitaxel and biweekly 

Fig. 1 The efficacy assessment of 154 cases of recurrent/metastatic head and neck squamous cell carcinoma patients treated with first-line PD-1 inhibi-
tors in combination with a taxane-based chemotherapy
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cetuximab, following prior treatment with PD-1 inhibi-
tor and platinum-based therapy, was reported to be 5.5 
months [29]. Additionally, a prospective phase II study 
presented by Chinese researchers at the 2022 ESMO 
Annual Meeting, which included 20 patients treated 
first-line with pembrolizumab, albumin-bound taxanes, 
and cisplatin, showed a median PFS of 6.9 months [24]. 
In this study, the median PFS was 8.7 months, with a 
12-month PFS rate of 43.6%, both of which are higher 
than the results reported in the KEYNOTE-048 study for 
the immunotherapy combination chemotherapy group 
(median PFS: 4.9 months, 12-month PFS rate: 17%). 
However, the median PFS of the above regimens did not 
exceed 10 months, indicating that R/M HNSCC remains 
highly susceptible to progression even after systemic 
therapy. This high propensity for progression is a major 
factor contributing to the poor prognosis of patients 
with R/M HNSCC. Therefore, there is a need for further 
exploration of medication use for patients entering the 
maintenance phase of treatment. The median OS in this 

study was 16.7 months, which was slightly higher than 
that of the KEYNOTE-048 study immune combination 
chemotherapy group (13.0 months), while the median 
OS of the KEYNOTE-B10 study published interim data 
was 13.1 months [26] A real-world study in the United 
States that included 83 patients reported a median rwOS 
of 14.9 months with first-line use of pembrolizumab 
combined with platinum and taxanes for patients with 
R/M HNSCC [27]. In an Austrian study that included 22 
patients with R/M HNSCC, a median OS of up to 21.3 
months was achieved with the first-line use of pembroli-
zumab and docetaxel [28]. In a prospective phase II study 
conducted by Japanese researchers involving 35 patients 
with R/M HNSCC, the mOS for those receiving second-
line treatment with paclitaxel and biweekly cetuximab, 
after prior treatment with PD-1 inhibitor and platinum-
based therapy, was reported to be 13.3 months [29]. 
In this study, the 12-month OS rate was 60.1% and the 
24-month OS rate was 36.9%. In comparison, the KEY-
NOTE-048 study’s immune combination chemotherapy 

Fig. 2 The progression-free survival rate of 154 cases of recurrent/metastatic head and neck squamous cell carcinoma patients treated with first-line PD-1 
inhibitors in combination with a taxane-based chemotherapy
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group had 12-month and 24-month OS rates of 53% and 
29%, respectively [10], suggesting that substituting tax-
anes for 5-Fu might be a more effective treatment option.

Regarding factors affecting efficacy, this study did not 
find a correlation between HPV infection status and 
treatment outcomes. In contrast, most previous real-
world studies on R/M HNSCC have shown a better prog-
nosis for HPV-positive patients. This discrepancy may be 
related to the low rate of HPV detection in this study. In 
this study, patients in the population with a CPS < 1 had 
poorer OS, but the small sample size prevented finding 
statistically significant differences. There were also no 
significant differences in efficacy between patients with 
CPS scores of 1–19 and those with CPS scores ≥ 20. This 
may be due to the low CPS detection rate in the study 
population and the variability in the platforms of the 
reagents used for CPS testing across different hospitals, 
which could affect the results analysis. In addition, we 
found that patients who had the opportunity to undergo 
radiotherapy after treatment with this regimen had 

better PFS and OS than those who failed to gain access 
to radiotherapy, further demonstrating the importance 
of radiotherapy in HNSCC. This study also revealed that 
hypopharyngeal carcinoma had a poorer OS compared 
to other types of HNSCC (HR = 2.13, P = 0.088). However, 
due to the small sample size for hypopharyngeal carci-
noma (N = 14), the result was not statistically significant. 
Previous research has similarly indicated that hypopha-
ryngeal carcinoma generally has a worse prognosis than 
other head and neck squamous cell carcinomas [30]. 
Additionally, this study compared the efficacy based on 
the selection of platinum-based drugs, the type of taxanes 
used, and the origin of the PD-1 inhibitors (imported vs. 
domestic). No significant differences in efficacy were 
observed among these factors. Meanwhile, a recent head-
to-head comparison between sindilizumab and pembro-
lizumab in patients with advanced non-small cell lung 
cancer conducted by Professor Wu Yilong’s team did 
not reveal any statistically significant differences in effi-
cacy between the two treatments [31]. This indicates that 

Fig. 3 The overall survival rate of 154 cases of recurrent/metastatic head and neck squamous cell carcinoma patients treated with first-line PD-1 inhibitors 
in combination with a taxane-based chemotherapy
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Fig. 4 Kaplan-meier curves for univariate analysis of clinical characteristics in patients with recurrent/metastatic head and neck squamous cell carcinoma 
treated with pd-1 inhibitors in combination with a taxane-based chemotherapy. Note (A): Comparison of PFS survival curves based on the presence or 
absence of distant metastasis; (B): Comparison of OS survival curves based on the presence or absence of distant metastasis; (C): Comparison of PFS 
survival curves based on whether subsequent radiotherapy was administered; (D): Comparison of OS survival curves based on whether subsequent 
radiotherapy was administered; (E): Comparison of PFS survival curves based on whether radiotherapy was administered before recurrence/metastasis; 
(F): Comparison of OS survival curves based on whether radiotherapy was administered before recurrence/metastasis;
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imported and domestic PD-1 inhibitors have comparable 
efficacy. These clinical characteristics mentioned have 
not been addressed in previous studies on R/M HNSCC, 
providing valuable reference points for drug selection tai-
lored to patients with different economic conditions.

In terms of safety, the TPExtreme and KEYNOTE-B10 
studies have confirmed both the efficacy and safety of 
taxanes. Other studies have also demonstrated the good 
tolerability of docetaxel [32, 33]. In our study, no fatal 
adverse reactions were recorded, and only one patient 
discontinued treatment due to adverse reactions.

This study represents the first real-world investiga-
tion in China to describe the efficacy and safety of a 
PD-1 inhibitor combined with a taxane-based chemo-
therapy regimen as a first-line treatment for recurrent 
or metastatic head and neck squamous cell carcinoma 
(R/M HNSCC). Currently, first-line treatment decisions 
for R/M HNSCC continue to rely on findings from the 
KEYNOTE-048 study. The publication of our findings 
provides clinicians with valuable real-world evidence to 
support the use of a PD-1 inhibitor in combination with 
taxane-based chemotherapy for this patient population. 
When contextualized alongside recently released data 
from other countries on similar treatment regimens, 

our results suggest that PD-1 inhibitors combined with 
taxane-based chemotherapy are poised to replace the 
treatment paradigm established by the KEYNOTE-048 
study. This regimen has the potential to become the 
most prevalent first-line treatment approach for R/M 
HNSCC in the near future. In addition to analyzing 
conventional outcomes such as objective response rate 
(ORR), progression-free survival (PFS), and overall sur-
vival (OS), our study also compared the efficacy across 
different platinum agents, taxane agents, and sources of 
PD-1 inhibitors (imported versus domestically manu-
factured). Notably, no significant differences in efficacy 
were observed based on these clinical characteristics. 
These findings address a gap in prior R/M HNSCC clini-
cal studies and provide valuable guidance for drug selec-
tion, especially for patients with varying economic 
circumstances.

This study shares several limitations commonly 
observed in real-world studies. For instance, the inability 
to control for confounding biases through study design, 
missing data, and potential issues with data accuracy. 
A notable example involves performance status (PS) 
scores: among the recorded data, 152 patients were cat-
egorized as having a PS score of 1, while only 2 patients 

Fig. 5 Multifactorial analysis of progression-free survival in 154 cases of recurrent/metastatic squamous cell carcinoma of the head and neck treated with 
first-line pd-1 inhibitors combined with a taxane-based chemotherapy
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Table 3 Adverse reactions
Adverse Reaction Types Severity Levels All Grades, n (%) Grade 3/4, n (%)

1 2 3 4 n % n %
Anemia 53 33 9 2 97 62.99 11 7.14
Leukopenia 27 25 8 7 64 43.51 15 9.74
Neutropenia 9 13 6 5 33 21.43 11 7.14
Thrombocytopenia 19 6 1 2 28 18.18 3 1.95
Elevated Transaminases 44 2 0 0 46 29.87 0 0.00
Hypothyroidism 45 1 0 0 46 29.87 0 0.00
Bullous Dermatitis 0 0 0 1 1 0.65 1 0.65

Table 4 Efficacy Data of First-Line treatment regimens in selected studies on R/M HNSCC
Study Title Study Population Group Patients(n) ORR(%) mPFS(Month) mOS(Month)

Group 1: K 301 16.9 2.3 11.5
KEYNOTE-048 [10] Global Group 2: Cetuximab + PF 300 36.0 5.1 10.7

Group 3: K + PF 281 36.3 4.9 13.0
KEYNOTE-B10 [26] US Single-arm: K + Carboplatin + Paclitaxel 101 49.0 5.6 13.1
Black, C. M [27] US Single-arm: K + Platinum-based drug + Paclitaxel 83 NA 8.7 14.9
Fuereder, T [28] Austria Single-arm: K + Docetaxel 22 22.7 5.8 21.3
Gui, L [24] China Single-arm: K + TP 20 80 6.9 NA
Our study China Single-arm: PD-1 Ab + Taxanes 154 50.6 8.7 16.7
Note: Some clinical study protocols are unnamed and are referred to by the first author’s name in this table; Abbreviations for drugs in the groups: K: 
Pembrolizumab, PF: Platinum combined with fluorouracil, TP: Albumin-bound taxanes combined with cisplatin

Fig. 6 Multifactorial analysis of overall survival in 154 cases of recurrent/metastatic squamous cell carcinoma of the head and neck treated with first-line 
pd-1 inhibitors combined with a taxane-based chemotherapy
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were categorized as having a PS score of 2. Such a dis-
tribution is unlikely in clinical practice. After consult-
ing clinical staff from participating institutions, it was 
determined that this discrepancy arose because, in some 
cases, healthcare providers did not conduct detailed PS 
assessments for patients with better physical conditions 
to save time, and inaccurately recorded patients with a 
true PS score of 0 as having a PS score of 1. Although this 
does not affect the prognostic outcome data of this study, 
it may impact the reliability of the multivariate analysis 
of prognostic factors.Additionally, the patient popula-
tion in this study was primarily from Hunan Province 
and surrounding regions, limiting its generalizability to a 
national level. The relatively small sample size and short 
follow-up period further constrain the study’s findings. 
Post-progression treatment strategies, which are criti-
cal to patient outcomes, were not explored in this study. 
Furthermore, comorbidities, which could influence both 
treatment efficacy and prognosis, were also not analyzed. 
Another limitation is the exclusion of patients who dis-
continued treatment after the first cycle, which may 
restrict the reliability of the conclusions when compared 
with other clinical studies. There were 42 patients whose 
PD-L1 combined positive score (CPS) was unknown, 
and variations in CPS detection platforms across hospi-
tals might have introduced bias into the results. CPS has 
been established as a prognostic factor for recurrent and 
metastatic HNSCC patients, and its absence for a sub-
set of patients could limit the study’s findings. Similarly, 
HPV infection status was unknown for 69 patients in the 
study. The lack of this data may have impacted the con-
clusions regarding the correlation between HPV infec-
tion status and prognosis. We look forward to further 
clinical research to address these gaps.

Conclusions
This study is the first in China to describe the efficacy and 
safety of first-line use of PD-1 inhibitors combined with a 
paclitaxel-based chemotherapeutic regimen for the treat-
ment of recurrent or metastatic head and neck squamous 
cell carcinoma (R/M HNSCC) in a real-world setting. The 
results demonstrate that the PD-1 inhibitor combined 
with a paclitaxel-based regimen provides good therapeu-
tic efficacy as a first-line treatment for patients with R/M 
HNSCC. Additionally, no treatment-related deaths were 
observed, suggesting an acceptable safety profile.
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