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Abstract. Novel chemo‑immunotherapy (chemo‑IO) 
combinations should be evaluated, which may be suitable 
for cisplatin‑unfit or fluoropyrimide‑ineligible patients with 
recurrent or metastatic squamous cell carcinoma of head and 
neck (R/M SCCHN) to guarantee higher and deeper responses 
than IO alone. The aim of the present study was to review 
our experience using pembrolizumab‑carboplatin‑paclitaxel 
(pembro  + CP) in patients with R/M SCCHN. This was 
a retrospective study of patients with R/M SCCHN who 
received pembro + CP in any‑line via a compassionate‑use 
program. The present study evaluated safety using Common 
Terminology Criteria for Adverse Events v4.0, compliance, 
overall response rate (ORR) and disease control rate (DCR) 
using Response Evaluation Criteria in Solid Tumors 1.1, 
duration of treatment, progression‑free survival (PFS) and 

overall survival (OS). Between March 2020 and August 2021, 
10 patients were identified (median age, 64 years; female, 
60%; Eastern Cooperative Oncology Group 2, 80%). A total of 
8 patients received pembro + 3‑weekly carboplatin‑paclitaxel 
(3wkCP). A total of 2 patients received pembro + weekly 
carboplatin‑paclitaxel (wkCP). Patients received a median 
of 3 lines (range, 0‑6) of systemic therapy prior to pembro + 
CP and 80% received IO in previous lines. Grade 1‑2 adverse 
events (AEs) occurred in 100% of patients. Grade 3‑5 AEs 
occurred in 30% of patients [all grade 3 (anemia, neutropenia, 
thrombopenia, hypertension)]. The mean numbers of pembro + 
wkCP and pembro + 3wkCP cycles were 2.5 and 6. The ORR 
(n=7) was 14% (1/7) with one complete response. The DCR 
was 43% (3/7). The median PFS (n=7) and OS (n=10) times 
since pembro + CP were 5 months (95% CI, 1‑9) and 6 months 
(95% CI, 0.5‑14), respectively. In this small retrospective series 
of heavily pretreated patients, pembro + CP was well toler‑
ated, and compliance was high. Studies should be conducted 
to prospectively evaluate the safety and efficacy of this 
combination in patients with R/M SCCHN.

Introduction

Immune checkpoint inhibitors (ICIs) have shown to improve 
overall survival in the recurrent/metastatic (R/M) setting 
of squamous cell cancer of the head and neck (SCCHN). 
Nivolumab is approved in second line after progression 
to platinum or in first‑line platinum‑refractory disease (1). 
Pembrolizumab alone or combined with chemotherapy is 
approved in the first‑line platinum‑sensitive setting. However, 
objective response rates (ORR) with single‑agent PD(L)1 
inhibitors in R/M SCCHN fall below 25% and are usually 

Safety and preliminary activity of 
pembrolizumab‑carboplatin‑paclitaxel in heavily 

pretreated and/or fragile patients with PDL1‑positive 
recurrent/metastatic head and neck cancer
SANTIAGO CABEZAS‑CAMARERO1,  SALOMÉ MERINO‑MENÉNDEZ2*,  

MARÍA NIEVES CABRERA‑MARTÍN3*,  MIGUEL J. SOTELO4‑6,  JOSÉ CARLOS PLAZA‑HERNÁNDEZ7,  
FARZIN FALAHAT8,  MARÍA CRUZ IGLESIAS‑MORENO9  and  PEDRO PÉREZ‑SEGURA1

1Head and Neck Cancer, Neuro‑Oncology and Genetic Counseling Unit, Medical Oncology 
Department, Instituto de Investigación Sanitaria San Carlos; 2Radiology Department; 3Nuclear 
Medicine Department, Clinico San Carlos University Hospital, Madrid 28040, Spain;  4Medical 

Oncology Department, Aliada Cancer Center, San Isidro 15036; 5Medical Oncology Department, 
San Felipe Hospital, Jesús María 15072; 6Medical Oncology Department, María Auxiliadora Hospital, 

San Juan de Miraflores 15801, Peru;  7Pathology Department; Departments of 8Craniomaxilofacial Surgery, and 
9Otolaryngology‑Head and Neck Surgery, Clinico San Carlos University Hospital, Madrid 28040, Spain

Received September 29, 2022;  Accepted November 2, 2022

DOI: 10.3892/ol.2022.13623

Correspondence to: Dr Santiago Cabezas‑Camarero, Head and 
Neck Cancer, Neuro‑Oncology and Genetic Counseling Unit, 
Medical Oncology Department, Instituto de Investigación Sanitaria 
San Carlos, Clinico San Carlos University Hospital, C/Profesor 
Martin Lagos S/N, Madrid 28040, Spain
E‑mail: santiago.cabezas@salud.madrid.org

*Contributed equally

Key words: chemoimmunotherapy, pembrolizumab, anti-
programmed cell death protein 1, carboplatin, paclitaxel, head and 
neck cancer

https://www.spandidos-publications.com/10.3892/ol.2022.13623
https://www.spandidos-publications.com/10.3892/ol.2022.13623
https://www.spandidos-publications.com/10.3892/ol.2022.13623


CABEZAS-CAMARERO et al:  TAXANE-BASED CHEMO-IO IN HEAD AND NECK CANCER2

slower than those observed with chemotherapy (2). In addition, 
chemotherapy aids in promoting a more efficient neoantigen 
presentation and modifies the tumor microenvironment 
(TME) reducing the immunosuppressive component, thereby 
potentially synergizing with ICIs (3,4). While pembrolizumab 
combined with three‑weekly platinum and 5‑FU achieves ORR 
ranging from 36 to 42% depending on the combined positive 
score (CPS) value, it is estimated, depending on the population 
studied, that up to 40% R/M SCCHN patients are unfit for 
high‑dose cisplatin or for fluoropyrimidines (5,6). Taxane‑based 
chemo‑immunotherapy (chemo‑IO) combinations have been 
tested in the locally‑advanced neoadjuvant setting demon‑
strating promising efficacy and safety profiles (7‑10). Recently, 
results of the Keynote‑B10 trial with pembrolizumab and 
three‑weekly carboplatin and paclitaxel in first‑line R/M 
SCCHN were reported, demonstrating a notable ORR of 43%, 
a median progression‑free survival (PFS) of 5.6 months and a 
median overall survival (OS) of 12.1 months (11). In addition, 
the same combination is FDA‑ and EMA‑approved in other 
squamous histologies such as CPS ≥1 first‑line metastatic 
squamous cell non‑small cell lung cancer (sqNSCLC) (12). 
In addition, taxane‑based dose‑adapted chemo‑IO combi‑
nations are promising alternatives for highly comorbid or 
ECOG ≥2 patients with R/M SCCHN who need a high and 
deep response rate (NCT04282109)  (11,13). In the present 
series we aimed to retrospectively evaluate the safety and 
preliminary activity of pembrolizumab‑carboplatin‑paclitaxel 
(pembro + CP) in heavily pretreated R/M SCCHN.

Materials and methods

Study design and patients. Retrospective study of R/M 
SCCHN patients that were treated with pembroli‑
zumab‑carboplatin‑paclitaxel as first‑ or subsequent lines of 
therapy, via a compassionate use program for cisplatin‑unfit 
or fluoropyrimidine ineligible patients. Criteria of cisplatin 
ineligibility were i) ECOG performance status (PS) of 2 and/or 
ii) creatinine‑clearance (ClCr) <60 ml/min and/or iii) CTCAE 
Gr ≥2 hearing loss and/or iv)  CTCAE Gr ≥2 neuropathy 
and/or v) history of ischemic heart disease and/or vi) history of 
heart failure. Criteria of fluoropyrimidines ineligibility were 
i) history of ischemic heart disease and/or ii) history of heart 
failure and/or iii) complete dihydropyrimidine dehydrogenase 
(DPD) deficiency and/or iv) severe hepatic insufficiency and/or 
v) unavailable central venous catheter placement (6,14). In 
addition, all patients treated with pembro + CP had to have 
a CPS ≥1.

Other inclusion criteria were: i)  ≥18  years of age; 
ii) confirmed R/M SCCHN of the oropharynx, oral cavity, 
hypopharynx or larynx progressing on or after a previous line of 
systemic therapy and not eligible for a curative‑intent therapy; 
iii) Cisplatin‑unfit and/or ineligible for fluoropyrimidines as 
per the above definitions; iv) WHO/ECOG Performance status 
of 0, 1 or 2 at the time of starting pembro + CP; v) Adequate 
organ function as defined by: hemoglobin ≥9.0 g/dl, absolute 
neutrophil count ≥1,500/mm3, platelets ≥75,000/mm3, total 
bilirubin ≤1.5x upper level of normal (ULN), AST and AST 
≤2.5 ULN, CrCl ≥30  ml/min as per the Cockcroft‑Gault 
formula; vi) Body weight >30 kg; vii) a minimum life expec‑
tancy of 12 weeks

Exclusion criteria were: i)  a histologically confirmed 
head and neck cancer of any other primary anatomic site, an 
unknown primary site SCCHN or a non‑squamous histology; 
ii)  any unresolved toxicity of CTCAE ≥  grade 2 except 
alopecia, vitiligo and laboratory values defined in the inclu‑
sion criteria; iii) a history or organ transplantation or active or 
previously documented autoimmune disorders with the excep‑
tion of vitiligo, alopecia, stable and treated hypothyroidism; 
iv) active infection including tuberculosis, hepatitis B, hepatitis 
C or human immunodeficiency virus; v) an uncontrolled inter‑
current illness such as ongoing or active infection, congestive 
heart failure, uncontrolled hypertension, unstable angina 
pectoris, uncontrolled cardiac arrhythmia, chronic gastro‑
intestinal conditions associated with diarrhea or psychiatric 
illness or social conditions that would limit the compliance 
with treatment.

A descriptive study of baseline characteristics was 
performed. Three different geriatric and comorbidity scores 
were used: the modified Charlson Comorbidity Index (mCCI) 
and the Adult Comorbidity Evaluation‑27 (ACE‑27) with 
a mCCI ≥2 and ACE‑27 ≥3 indicating moderate‑to‑severe 
comorbidity. The third scoring system was the Generalized 
Competing Event Composite Omega Score (GCE‑COS) which 
encompasses different comorbidity scores to predict relative 
cancer vs. noncancer risk and may be accessed through an 
online tool, with a GCE‑COS ≥0.6 indicating a higher overall 
survival with oncological treatment (15).

Adverse events (AEs) were recorded using the National 
Cancer Institute Common Terminology Criteria for Adverse 
Events, version 4.0. ORR according to Response Evaluation 
Criteria in Solid Tumors (RECIST) 1.1, disease control rate 
(DCR), percentage of tumor change from baseline in target 
lesions (PCTL), progression‑free survival (PFS), duration of treat‑
ment (DOT), and OS from the start of pembro + CP and from the 
start of first‑line therapy were studied (16). Dose intensity for each 
agent and treatment compliance were also recorded.

The primary endpoint was safety. Secondary endpoints 
were, treatment compliance, ORR, DCR, PCTL, DOT, PFS 
and OS since pembro + CP (defined as the time from the start 
of pembro + CP until disease progression or death due to any 
cause, respectively), and OS since the first line of treatment 
(defined as the time from the start of first‑line therapy until 
death from any cause). Considering that this is a heterogenous 
series, with patients receiving pembro + CP at different lines 
of therapy, efficacy results are presented using a swimmers 
plot depicting the treatment history from the start of pembro + 
CP and from the start of first‑line therapy following the Trial 
Reporting in Immuno‑Oncology (TRIO) guidelines (17).

Dosing of  pembrol im ab ‑ carbopla t in ‑pacl i ta xel . 
Chemotherapy within the Pembro  + CP regimen could 
be administered as a weekly or a three‑weekly schedule, 
as follows: a)  Pembrolizumab (200  mg/q3wk IV) plus 
three‑weekly carboplatin (AUC 3‑5) and paclitaxel 
(125‑175  mg/m2); b)  Pembrolizumab (200  mg/q3wk IV) 
day 1 plus weekly carboplatin (AUC 1.5‑2) and paclitaxel 
(60‑80 mg/m2) days 1, 8 and 15.

The final dosing of chemotherapy was allowed to be 
modified (within the ranges detailed above) in the first or 
subsequent cycles according to the ECOG performance status, 
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Table I. Patient (n=10) and tumor characteristics.

Characteristics	 Value

Age at pembro + CP, years	
  Median (min‑max)	      64 (36‑89)
  ≥70, n (%)	   4 (40)
  <70, n (%)	   6 (60)
ECOG at pembro + CP, n (%)	
  0	 0 (0)
  1	   2 (20)
  2	   8 (80)
Median mCCI (range, min‑max)	      9 (7‑13)
Median ACE‑27 (range, min‑max)	    3 (3‑3)
GCE‑COS	
  Median (range, min‑max)	 0.812 (0.714‑0.867)
  COS <0.6, n (%)	 0 (0)
  COS ≥0.6, n (%)	   10 (100)
Smoking history, n (%)	   10 (100)
Sex, n (%)	
  Male	   4 (40)
  Female	   6 (60)
Anatomic subsite, n (%)	
  Oral cavity	   7 (70)
  Oropharynx	 3 (1 HPV+; 2 HPV‑) (30)
Stage, n (%)	
  IVA	   7 (70)
  IVB	   2 (20)
  IVC	   1 (10)
Treatment at initial diagnosis, n (%)	
  Surgery	   6 (60)
  Adjuvant CRT	   6 (60)
    wkCDDP	 2
    Cetuximab	 4
  Radical CRT	   4 (40)
    3wkCDDP	 1
    wkCDDP	 1
    Cetuximab	 2
  Induction CT	   4 (40)
    wkP‑Cetuximab	 1
    TPF	 3
  Upfront TX for R/M	   1 (10)
    Pembro	   1 (10)
R/M disease at pembro + CP	
  Locoregional only, n (%)	   7 (70)
  Distant only, n (%)	   1 (10)
  Locoregional + distant, n (%)	   2 (20)
  Median prior lines of TX (range, min‑max)	    3 (1‑5)
  Prior platinum‑based TX, n (%)	      6 (60%)
  Prior ICIs, n (%)	      8 (80%)
Median no. of lines for R/M disease (range, min‑max)	    4 (2‑7)

3wk, 3‑weekly; ACE‑27, Adult Comorbidity Evaluation‑27; CDDP, cisplatin; CRT, chemoradiotherapy; CT, chemotherapy; ECOG, Eastern 
Cooperative Oncology Group; GCE‑COS, Generalized Competing Event Composite Omega Score; HPV, human papillomavirus; ICIs, immune 
checkpoint inhibitors; mCCI, modified Charlson comorbidity index; pembro, pembrolizumab; pembro + CP, pembrolizumab‑carboplatin‑paclitaxel; 
R/M, recurrent/metastatic; TPF, 3‑weekly docetaxel‑platinum‑5FU; TX, therapy; wk, weekly; wkP‑Cetuximab, weekly paclitaxel + cetuximab.

https://www.spandidos-publications.com/10.3892/ol.2022.13623
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comorbidities, or previous toxicities, as per the investigator's 
discretion. 

Evaluation of response. RECIST 1.1 criteria were used for 
response evaluation, with CT scans performed every 8 to 12 weeks, 

according to the local protocol. Two expert radiologists in head 
and neck cancer evaluated each case independently. A consensus 
was achieved in case of discordant cases between the two.

A ≥30% decrease in the sum of the diameters of target 
lesions (TL) and a ≥20% increase in the sum of diameters 

Table II. Summary of toxicity during treatment with pembrolizumab + carboplatin‑paclitaxel in 10 patients.

	 Event grade (CTCAE v4.0)
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Toxicity	 G1‑2, n (%)	 G1, n (%)	 G2, n (%)	 G3‑5, n (%)	 G3, n (%)	 G4, n (%)	 G5, n (%)

General							     
  Asthenia	 10/10 (100)	 1/10 (10)	 9/10 (90)	 ‑	 ‑	 ‑	 ‑
Nutrition and metabolic disorders							     
  Decreased appetite	 8/10 (80)	 ‑	 8/10 (80)	 ‑	 ‑	 ‑	 ‑
  Hypomagnesemia	 2/10 (20)	 2/10 (20)	 ‑	 1/10 (10)	 1/10 (10)	 ‑	 ‑
Gastrointestinal							     
  Nausea	 1/10 (10)	 ‑	 1/10 (10)	 ‑	 ‑	 ‑	 ‑
Skin							     
  Alopecia	 8/10 (80)	 ‑	 8/10 (80)	 ‑	 ‑	 ‑	 ‑
Infections							     
  URT	 4/10 (40)	 ‑	 4/10 (40)	 ‑	 ‑	 ‑	 ‑
  Otitis	 1/10 (10)	 1/10 (10)	 ‑	 ‑	 ‑	 ‑	 ‑
  Soft tissue	 1/10 (10)	 1/10 (10)	 ‑	 ‑	 ‑	 ‑	 ‑
Blood and lymphatic system disorders							     
  Anemia	 6/10 (60)	 1/10 (10)	 5/10 (50)	 ‑	 ‑	 ‑	 ‑
  Neutropenia	 1/10 (10)	 ‑	 1/10 (10)	 2/10 (20)	 2/10 (20)	 ‑	 ‑
  Thrombopenia	 5/10 (50)	 1/10 (10)	 4/10 (40)	 1/10 (10)	 1/10 (10)	 ‑	 ‑
Nervous system disorders							     
  Peripheral neuropathy	 8/10 (80)	 7/10 (70)	 1/10 (10)	 ‑	 ‑	 ‑	 ‑
Vascular system disorders							     
  Hypertension	 ‑		  ‑	 1/10 (10)	 1/10 (10)	 ‑	 ‑

Event grading according to CTCAE version 4.0. ‑, not applicable; CTCAE, Common Terminology Criteria for Adverse Events; URT, upper 
respiratory infection.

Table III. Summary of treatment compliance during treatment with pembrolizumab + carboplatin‑paclitaxel.

	 Pembro + CP	 Maintenance pembrolizumab
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
		  Mean/median	 Mean dose	 Mean/median	 Mean dose per
Regimen	 Agent	 no. of cyclesa	 per cyclea	 no. of cyclesa	 cycle, mga

Pembro + wkCP	 Pembrolizumab	 2.5 (mean)	 200 mg	 2 (n=1)	 200
(n=2)	 Carboplatin	 2.5 (mean)	 142 mg/m2	 ‑	 ‑
	 Paclitaxel	 2.5 (mean)	   70 mg/m2	 ‑	 ‑
Pembro + 3wkCP	 Pembrolizumab	 6 (median)	 200 mg	 1 (1‑25) (n=4)	 200
(n=8)	 Carboplatin	 6 (median)	 203 mg/m2	 ‑	 ‑
	 Paclitaxel	 6 (median)	 103 mg/m2	 ‑	 ‑

aNumber of cycles and dose per cycle for patients treated with pembro + wkCP are presented as the mean. For patients treated with pembro + 
3wkCP, the median and range (min‑max) are shown for the number of cycles and the mean is presented for the dose per cycle. ‑, not applicable; 
3wkCP, 3‑weekly carboplatin‑paclitaxel; pembro + CP, pembrolizumab‑carboplatin‑paclitaxel; wkCP, weekly carboplatin‑paclitaxel.
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of TL or the appearance of new metastatic lesions, defined a 
partial response (PR) and progressive disease (PD), respec‑
tively. Stable disease (SD) was defined as a change in the size 
of TL ranging between a 30% decrease and a 20% increase in 
the sum of their diameters (16).

DCR was defined as the percentage of patients achieving 
CR, PR and SD. Confirmed responses or SD had to be confirmed 
in at least two consecutive CT scans. Both confirmed and 
unconfirmed responses, SD and DCR were reported.

PD‑L1 expression. PD‑L1 membrane expression was measured 
in tumor cells using an immunohistochemistry assay. The 
PDL1 IHC 22C3 pharmDx (Dako North America, Carpinteria, 
CA) immunohistochemistry assay, was used to measure PD‑L1 
expression in tumor and mononuclear stromal cells. At least a 
partial membrane staining in ≥1% of cells had to be present 
to consider a positive expression. The expression of PD‑L1 in 
tumor cells only was used to calculate the tumor proportion score 
(TPS), as previously described (1). The expression of PD‑L1 in 
tumor cells and mononuclear stromal cells were measured to 
calculate the CPS value, as previously described (18).

Statistical analysis and sample size justification. Dose‑adapted 
pembro  + CP was hypothesized to be less toxic than the 
combination of pembrolizumab + three‑weekly platinum + 
5FU (PF) tested in the Keynote‑048 trial (2). The combina‑
tion of pembrolizumab plus three‑weekly platinum + 5FU is 
associated with a composite 94% of grade ≥3 AEs (summatory 
of incidence of hematological, gastrointestinal, and respiratory 
AEs). Dose‑adjusted pembro + CP was expected to account for 
a 45% composite rate of grade ≥3 AEs. With an 80% power 
and a 95% CI (unilateral test), a total of 10 patients would 
have to be enrolled to demonstrate a 45% composite rate of 
grade ≥3 AEs with pembro + CP.

A descriptive analysis of demographic and clinicopatho‑
logical data was performed. The Kaplan‑Meier method was 
used to estimate PFS and OS, and the Fisher's Exact Test 
and Pearson's and Kendall's Correlations Tests were used to 
evaluate any association or correlations, respectively. The 
software SPSS Statistics for MacOS, version 23.0 (IBM SPSS 
Statistics for McOS, Version 23.0, Armonk, NY) was used for 
all statistical analyses.

Ethical considerations. All patients signed and informed 
consent form before starting pembro + CP as part of a compas‑
sionate use program, approved by the Compassionate Use 
Therapy Commission of Hospital Clínico Universitario San 
Carlos. The present study was approved by the Institutional 
Review Board of Hospital Clínico Universitario San Carlos 
and was conducted in accordance with the principles of the 
Declaration of Helsinki. The requirement of informed consent 
was waived as the study was based on a retrospective analysis 
of existing administrative and clinical data.

Results

Baseline characteristics. Between March 2020 and August 
2021, ten patients were included, that were followed until 
March 31st, 2022. Baseline characteristics of the patients are 
summarized in Table I.

The most common primary tumor location was the oral 
cavity (70%). Seventy percent were stage IVA, 20% stage IVB 
and 10% stage IVC at initial diagnosis. Seventy percent had 
been treated with surgery, 80% with adjuvant radiotherapy 
(RT) or radical chemoradiotherapy (CRT), and 40% had 
received induction chemotherapy. In the R/M setting, 90% of 
the patients had received at least one line of therapy prior to 
pembro + CP, with a median of 3 prior lines (range: 0‑6), and 
up to 60 and 80% had received prior platinum and prior ICIs 
in the R/M setting, respectively.

Sixty percent of patients were female, median age was 
64 years old, and 40% were ≥70 years old. At the start of 
pembro + CP 20% of patients had ECOG 1 and 80% had 
ECOG 2. All patients were cisplatin‑unfit, and, in addition, 
2 patients were not eligible for fluoropyrimidines. Median 
mCCI score was 9 (range: 7‑13), ACE‑27 was 3 (range: 3‑3) 
and GCE‑COS was 0.812 (range: 0.714‑0.867).

Pembro  + CP regimens used were as follows: 
a)  Pembrolizumab (200  mg/q3wk IV) plus three‑weekly 
carboplatin (AUC5) and paclitaxel (150  mg/m2): n=1; 
b)  Pembrolizumab (200  mg/q3wk IV) plus three‑weekly 
carboplatin (AUC4) and paclitaxel (150  mg/m2): n=2; 

Table IV. Response rate, best percentage change from baseline 
in target lesions and Kaplan‑Meier estimates of PFS and OS.

Variable	 Value

Tumor response (n=7) 	
  ORRa, % (fraction)	 14 (1/7)
  Type of responsea, % (fraction)	
    CR	 14 (1/7)
    PR	 0 (0/7)
    SD	 29 (2/7)
    PD	 57 (4/7)
  Best PCTL among objective responders,	 +10 (range, 
  % (range)	 ‑100 to +80)
  DCRa, % (fraction)	 43 (3/7)
Median survival (range) (n=10)b,c	
  Follow‑upb since pembro + CP, months	 6.5 (0.5‑24.0)
  PFS since pembro + CP, months	 5 (1.0‑9.0)
  OS since pembro + CP, months	 6 (0.5‑14.0)
  PFS since pembro + 3wkCP, months (n=8)	 3 (1.1‑4.8)
  OS since pembro + 3wkCP, months (n=8)	 11 (1.4‑20.6)
  Follow‑upb since 1st line, months	 25.5 (7.0‑63.0)
  OS since 1st line, months	 30 (18.0‑42.0)

aORR (14%) and DCR (43%) refers to the first CT scan evaluation. 
Confirmed DCR after at least two CT scans was 14% (1/7). bFollow‑up 
times are presented as the median (range, min‑max). cPFS and OS 
were calculated with the Kaplan‑Meier method and are presented as 
the median (95% CI). ‑, not applicable; CR, complete response; DCR, 
disease control rate; N, no. of patients; ORR, objective response rate; 
OS, overall survival; PCTL, best percentage change from baseline 
in target lesions; PD, progressive disease; pembro + CP, pembroli‑
zumab + carboplatin‑paclitaxel; pembro + 3wkCP, pembrolizumab + 
3‑weekly carboplatin‑paclitaxel; PFS, progression‑free survival; 
PR, partial response; SD, stable disease; TL, target lesions.

https://www.spandidos-publications.com/10.3892/ol.2022.13623
https://www.spandidos-publications.com/10.3892/ol.2022.13623
https://www.spandidos-publications.com/10.3892/ol.2022.13623
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CABEZAS-CAMARERO et al:  TAXANE-BASED CHEMO-IO IN HEAD AND NECK CANCER8

c)  Pembrolizumab (200  mg/q3wk IV) plus three‑weekly 
carboplatin (AUC3) and paclitaxel (150  mg/m2): n=5; 
d) Pembrolizumab (200 mg/q3wk IV) plus weekly carboplatin 
(AUC2) and paclitaxel (80 mg/m2) days 1, 8 and 15: n=2.

Toxicity during pembro + CP. In the whole series of 10 patients, 
grade 1 or 2 AEs occurred in 100% all of them during the 
combination phase of pembro + CP. Grade 3‑5 AEs developed 
in 30% of patients (Tables II and SI), being grade 3 in all of 
them and all of them occurring during the combination phase of 
pembro + CP as well. There were no treatment‑related deaths.

Among patients treated with three‑weekly pembro + CP 
(n=8), AEs of grades 1 or 2 occurred in 100% of the patients, 
the most common being asthenia, decreased appetite, anemia, 
peripheral neuropathy, hypomagnesemia, and alopecia. Grade 
3‑5 AEs occurred in 3 patients (37.5%), with 2 patients suffering 
grade 3 neutropenia, 1 grade 3 thrombopenia, 1 grade 3 hypo‑
magnesemia, and 1 patient with grade 3 hypertension, the 
latter considered unrelated to pembro + CP (Tables II and SI).

Among patients treated with pembrolizumab combined 
with weekly CP (n=2) both patients suffered from AEs of 
grades 1 or 2 while no grade 3‑5 AEs occurred. Tables II and SI 
summarize adverse events during pembro + CP in the whole 
population and in each individual patient, respectively.

Among the 8 patients treated with anti‑PD(L)1 agents 
in previous lines in the R/M setting, three patients had 
suffered from irAEs: Patient 5 suffered from hyperprogres‑
sive disease after 3 doses of first‑line nivolumab that was 
successfully rescued with cetuximab‑based chemotherapy, 
Patient 6 suffered from grade 3 pneumonitis after 5 doses of 
fifth‑line nivolumab, and Patient 9 developed grade 2 hypothi‑
rodism after 6 doses of first‑line nivolumab. None of them, 
suffered from these or any other irAEs during treatment with 
pembro + CP.

Treatment compliance during pembro + CP. Median DOT 
with pembro + CP was 4.5 months (Min‑Max: 0.5‑24). Median 
number of combination pembro + CP cycles was 3 (range: 
1‑11). Five patients also received maintenance pembrolizumab 
[median 1 cycle (range: 1‑25)].

Among patients who received pembro + 3wkCP (n=8) median 
number of pembrolizumab, carboplatin and paclitaxel cycles 6 
(range‑1‑11). Only three patients suffered delayed administration 
of pembro + 3wkCP due to toxicity, with a median of 1 cycle 
delayed (range: 1‑2) and a median delay of 7 days (range: 7‑14).

Among patients who received pembro + wkCP (n=2) one 
patient received 3 cycles of three‑weekly pembrolizumab and 
the other patient received 2 cycles. Number of weekly carbo‑
platin and paclitaxel doses were 2 in one patient and 3 the 
other patient, respectively. None of the patients suffered delays 
in treatment administration.

All patients discontinued pembro + CP due to radiological 
and/or clinical progression.

Detailed dosages of each agent received by each patient are 
summarized in Tables III and SII.

Response during pembro + CP. Among 7 evaluable patients, 
ORR was 14% (1/7), with 1 complete response (CR) in a 
patient that received pembro + 3wkCP as second line therapy. 
Three patients showed stable disease (SD) and 3 progressive 

disease (PD) as best responses during pembro + CP. DCR 
after the first CT scan evaluation was 43%. Confirmed DCR 
(after at least 2 consecutive CT scan evaluations) was 14%. 
The patient achieving a CR to pembro + CP was the only one 
where ORR was confirmed with at least two consecutive CT 
scans. Therefore, the confirmed ORR was 14%. Median PCTL 
was 10% (range: ‑100% to +80%) (Tables IV and V).

Progression‑free survival and overall survival. In the whole 
population, after a median follow‑up of 6.5 months (range: 
0.5‑24), median OS since pembro + CP was 6 months (95% CI 
0.5‑14) and PFS was 5 months (95% CI 1‑9). After a median 
follow‑up of 25.5 m (range: 7‑63), median OS since first line 
was 30 months (95% CI 18‑42). Median PFS and OS in the 
8 patients treated with pembro + 3wkCP were and 3 months 
(95% CI 1.1‑4.8) and 11 months (95% CI 1.4‑20.6), respectively 
(Tables IV and V, and Figs. 1‑4).

Fig. 4 summarizes the treatment journey since the first 
line of therapy in each of the 10 patients included in the study.

Association of PDL1 expression with response and survival. All 
patients had a CPS ³1, and 8 patients harbored a CPS ≥20. Patient 
3 (CPS=10) and patient 7 (CPS=1) had a CPS <20. In all patients 
CPS was performed in an archived tumor sample obtained at 
initial diagnosis, and therefore in all cases other therapies‑either 
in the early or R/M settings‑had been administered between 
the time of biopsy collection and the start of pembro + CP. No 
statistically significant associations nor correlations were found 
between PDL1 expression measured through the TPS or CPS 
and ORR, PFS and OS in the whole series as well as in the 
8 patients treated with pembro + 3wkCP (Table SIII).

Figure 1. (A) OS (blue) and DOT (orange) since the start of pembro + CP for 
each individual patient. (B) OS since the start of first‑line treatment for each 
individual patient. Time is shown in months. Patient 8 died from COVID19 
pneumonia 2 weeks after starting pembro + CP. DOT, duration of treatment; 
OS, overall survival; pembro + CP, pembrolizumab‑carboplatin‑paclitaxel.
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Discussion

In this hypothesis‑generating retrospective study of 10 patients 
with R/M SCCHN treated with pembro + CP, the regimen was 

well tolerated with no new safety signals attributable to any of 
the three systemic agents. Among the 8 patients treated with 
three‑weekly pembro + CP, there were 37.5% grade 3 AEs and 
there were no grade 4 or 5 AEs. Among the 2 patients treated 

Figure 2. Treatment history since the start of pembro + CP in 2 patients. (A) Patient 3 and (B) patient 10 (see Table V for more information on each of the 
cases). Yellow arrows indicate the tumor lesions in each patient. AWD, alive with disease; CT, computed tomography; pembro + CP, pembrolizumab‑carbopl‑
atin‑paclitaxel; PET, positron emission tomography.

Figure 3. (A) Kaplan‑Meier curves for PFS and OS in the whole population for pembro + CP and OS since first‑line of therapy. (B) Kaplan‑Meier curves for PFS 
and OS in the 8 patients treated with pembro + 3wkCP. 3wkCP, 3‑weekly carboplatin‑paclitaxel; OS, overall survival; pembro + CP, pembrolizumab‑carbopl‑
atin‑paclitaxel; PFS, progression‑free survival.

https://www.spandidos-publications.com/10.3892/ol.2022.13623
https://www.spandidos-publications.com/10.3892/ol.2022.13623
https://www.spandidos-publications.com/10.3892/ol.2022.13623


CABEZAS-CAMARERO et al:  TAXANE-BASED CHEMO-IO IN HEAD AND NECK CANCER10

with three‑weekly pembrolizumab combined with weekly CP, 
there were no grade 3‑5 AEs. While our patients had a lower 
toxicity with pembro + CP than previously reported with a 
similar combination in the Keynote‑B10 trial in first‑line 
R/M SCCHN patients‑71% suffered grade ≥3 AEs‑ and in 
patients with sqNSCLC in the first‑line setting‑69.8% suffered 
grade ≥3 AEs‑, it must be noted that dosing of carboplatin 
and paclitaxel in our series was considerably lower due to 
the heavily pre‑treated status of the patients and their poor 
ECOG (11,12). Probably for the same reasons, toxicity in our 
series was lower than taxane‑and‑cisplatin‑based chemo‑IO 
combinations previously used in the neoadjuvant setting in 
patients with LA SCCHN (7‑12). Of note, the three patients 
who suffered from grade ≥3 AEs, all received pembro  + 
3wkCP and treatment lasted for a minimum of 5 months. 
In addition, these three patients, received pembro + 3wkCP 
in the first‑, second‑ and fourth‑line settings, and thus were 
less pre‑treated than most of the other patients in the current 
study. Therefore, higher doses of pembro + 3wkCP and longer 
treatment periods possibly explain the higher rates of toxicity 
in these three patients compared to the rest of the patients in 
the study.

Interestingly, none of the patients in our series suffered 
from immune‑related AEs other than grade 1‑2 asthenia, which 
could also be attributable to chemotherapy. Interestingly, 
none of the three patients who suffered irAEs under a prior 
ICI‑therapy, developed irAEs during or after treatment with 
pembro + CP. Although probably explained by the small 
sample size of our series, this is in contrast with results from 
Keynote‑B10 in patients treated with first‑line pembro + CP 
in R/M SCCHN where irAEs occurred in 26.1%, of which 
4.3% where grade ≥3, as well as in contrast with data from 

patients with sqNSCLC treated with pembro + CP where a 
28.8% rate of irAEs was reported, of which 10.8% where 
grade ≥3 (11,12).

In addition, treatment compliance was high for patients 
treated with pembro + CP in our series. Only three patients 
suffered delayed administration of pembro  + CP due to 
toxicity, with a median of 1 cycle delayed and a median delay 
of 7 days.

In the present series, only 1 complete response to pembro + 
CP was achieved in an ICI‑naïve and platinum‑naïve patient 
after suffering a bulky progression to weekly cetuximab + 
paclitaxel ‑ which can be found in a previous publication (19) 
‑ thereby reaching an ORR of 14% among 7 patients evaluable 
for response. However, the unconfirmed DCR (i.e. at first CT 
evaluation) was 43% and median DOT reached 4.5 months, 
which is notable considering that our patients were fragile and 
heavily pretreated, which may indicate a potential synergy of 
the combination of pembro + CP. Among 7 evaluable patients, 
median PFS for pembro + CP was 5 months (95% CI 1‑9) and 
median OS was 6 months (95% CI 0.5‑14). In the Keynote‑B10 
trial, patients received pembrolizumab (200  mg/21d)  + 
three‑weekly carboplatin (AUC5) and paclitaxel (175 mg/m2 
d1 or 100 mg/m2 d1,8) in the first‑line setting of R/M SCCHN. 
Among 92 enrolled patients, ORR reached 43%, median PFS 
was 5.6 months and median OS achieved 12.1 months (12). 
In Checkmate‑141, in an ICI‑naïve population, nivolumab 
compared to second‑line standard‑of‑care (SOC) chemo‑
therapy achieved a median PFS of 2.0 months (vs. 2.3 months) 
and a median OS of 7.7 months (vs. 5.1 months) (20). Likewise, 
in Keynote‑040, pembrolizumab compared to second‑line 
SOC chemotherapy in patients with a TPS ≥50%, achieved a 
median OS of 11.6 months vs. 6.6 months, respectively (21). 

Figure 4. Treatment history since the start of first‑line therapy in the 10 patients treated with pembro + CP. Segmented bars show different colors that correspond 
to the different therapeutic regimens used during the treatment journey of each patient. The colors are as follows: Violet, cetuximab‑based chemotherapy; blue, 
nivolumab‑based treatment; yellow, pembrolizumab + CP; and green, pembrolizumab alone. Time is shown in months. Patient 4 received 6 cycles of pembro + 
3‑weekly carboplatin‑paclitaxel (appears in yellow) followed by maintenance therapy with pembrolizumab (appears in green; still ongoing), which has been 
described in a previous publication (19). Patient 8 died from COVID19 pneumonia 2 weeks after starting pembro + CP. CIS‑C, weekly cisplatin + weekly 
cetuximab; CT, clinical trial; N, nivolumab; NC, nivolumab + weekly cetuximab; P (green), pembrolizumab; PC (violet), weekly paclitaxel and cetuximab; 
PC (green), pembrolizumab + weekly cetuximab; PCC (violet), weekly carboplatin, paclitaxel and cetuximab; PCP, pembro + CP; PDL1, anti‑PDL1 agent; 
pembro + CP, pembrolizumab‑carboplatin‑paclitaxel; TPEx, 3‑weekly docetaxel + 3‑weekly platinum + weekly cetuximab.
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However, it should be noted that in our series, patients had 
received a median of three prior lines before pembro + CP 
and that 80% of the patients received pembro + CP as a third 
or further line of therapy. Indeed, only two patients received 
pembro + CP as first‑ or second line, respectively. In addition, 
80% of the patients had received treatment with anti‑PD(L)1 
agents before pembro + CP. Although all the patients were 
also PDL1 positive with 80% harboring a CPS ≥20, and this 
may explain the notable PFS and OS achieved, the low ORR 
compared to other chemo‑IO combinations such as pembro + 
PF in the Keynote‑048 where ORR ranged from 35 to 42%, 
may be explained by the heavily pre‑treated nature and 
reduced chemotherapy dosing in our series (2).

Median OS since the first line achieved 30  months 
(95% CI 18‑42) in our series. In Keynote‑048, pembro‑
lizumab combined with platinum‑5FU administered for 
6 cycles and then followed by maintenance pembrolizumab 
up to a maximum of 35 cycles, achieved a median OS of 
14.7 months in patients with a CPS ≥20 (2). Although our 
results cannot be compared to those from a large phase III 
trial, the fact that only half of the patients in Keynote‑048 
received second‑line therapy after IO, while in the current 
study the median number of treatment lines before pembro + 
CP was 3, with up to 80% of our patients receiving prior 
therapy with anti‑PD(L)1 agents, may explain the prolonged 
survival times achieved (2). Indeed, prospective, and retro‑
spective evidence suggests sequential treatment with ICIs 
followed by salvage chemotherapy associates with longer 
survival  (22‑27). In addition, the use of ICI rechallenge 
may also allow to improve outcomes in patients with R/M 
SCCHN and in other entities such as NSCLC (25,28‑30). 
In a recently published series of 23 patients treated with 
ICIs followed by cetuximab‑based salvage chemotherapy, 
our group reported a median OS of 28 months since the 
start of first‑line therapy. Up to 14 patients in that series 
had received rechallenge with ICIs probably explaining 
this survival times (25). Wakasugi et al (30), in a recently 
published retrospective series of 29 patients, reported that 
OS was significantly longer in patients treated with ICI 
rechallenge compared to those not receiving ICI rechallenge 
(17.5 vs. 5.8 months, P=0.034).

In our study 80% of the patients received pembro  + 
three‑weekly CP and only 2  patients were treated with 
pembro + wkCP, with the latter suffering from only grade 
1‑2 AEs although treatment duration was only 2 months in 
both patients due to progressive disease. While the limited 
sample does not allow to make useful comparisons between 
the two regimens, dosing of chemotherapy may be relevant 
in R/M SCCHN as has been shown in other entities such 
as ovarian cancer, where taxane‑based dose‑dense weekly 
regimens achieve longer PFS and OS than three‑weekly regi‑
mens with a better toxicity profile (31). In R/M SCCHN the 
combination of weekly cetuximab + paclitaxel (wkPCx) has 
been shown to achieve notable response and survival rates 
both in the first‑ and second‑line settings. Hitt et al (32), in a 
phase II non‑randomized trial demonstrated an ORR of 54% 
and a median PFS and OS of 4.2 months and 8.1 months, 
respectively, in patients treated with first‑line wkPCx. In the 
second‑line setting, Chevalier et al (33), reported an ORR 
of 16.4% and a 5.5‑month median OS with wkPCx. In the 
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Keynote‑B10 study mentioned before, there were no differ‑
ences between using three‑weekly paclitaxel (175 mg/m2 
d1) and weekly paclitaxel (100 mg/m2 d1,8), suggesting that 
weekly paclitaxel may be similar in terms of efficacy 
with a potentially more favourable toxicity profile  (11). 
Interestingly, taxane‑based weekly chemotherapy combined 
with cetuximab after progression to ICIs has been reported to 
achieve higher responses with a favorable impact in survival 
compared to historical data from the pre‑ICI era (22‑27). For 
all these reasons, weekly taxane‑based chemotherapy should 
be further evaluated ‑and compared with three‑weekly 
taxane‑based regimens (either in combination or sequentially 
with anti‑PD(L)1 agents in R/M SCCHN).

The main limitations of the present study are its small 
sample size, and that it is a heterogenous sample where 
patients received pembro + CP at different dose‑intensities 
and in different lines of therapy being, therefore, vari‑
ably pre‑treated. As initially planned, only 10  patients 
were enrolled since it was a single‑center study of a novel 
chemoimmunotherapy combination in R/M SCCHN. 
Therefore, these results can only be considered hypoth‑
esis‑generating. Although 8 of the 10 patients enrolled had 
received prior therapy with ICIs, it was considered ethical to 
offer pembro + CP to ICI‑pretreated patients since they had 
no other treatment options, the combination had been evalu‑
ated in a phase III trial of patients with sqNSCLC and the 
study allowed to use weekly instead of three‑weekly doses 
of chemotherapy to reduce toxicity and favor treatment 
compliance (12). Besides our own experience with ICI rechal‑
lenge‑reported in a previous publication (25), other authors 
have reported on the feasibility, favorable toxicity profile 
and potential positive impact in survival of ICI rechallenge 
in R/M SCCHN (25,28‑30). In summary, although our series 
is limited by its reduced sample size and its heterogeneity 
and therefore the main conclusions that can be drawn are 
related to safety, the preliminary activity results are relevant 
considering that the median duration of treatment reached 
4.5  months and median OS since the start of Pembro  + 
CP achieved 6 months as a median 4th line of therapy. To 
our knowledge this is the second reported evidence of a 
taxane‑based chemo‑IO combination in the R/M setting. 
Finally, it would have been of interest to have biopsies for 
biomarker and immune‑related studies prior to the start of 
pembro + CP that could aid in understanding the role of this 
chemo‑IO combination. Currently ongoing trials combining 
anti‑PD(L)1 agents with a taxane‑based chemotherapy 
backbone (NCT04282109, NCT04858269, NCT04857164, 
NC T 0 49 43 4 45,  NC T 039 4 4915,  NC T 03829 722 , 
NCT03723967, NCT03174275, NCT02658214) will provide 
more data on the safety and potential benefit of such combi‑
nations for patients with head and neck cancer (Table VI).

In conclusion, in this small retrospective series of 
heavily pretreated and/or fragile patients with R/M SCCHN, 
the combination of pembrolizumab plus carboplatin and 
paclitaxel associated with a manageable toxicity profile and 
preliminary signs of activity in terms of progression‑free and 
overall‑survival. Data from ongoing and future studies using 
platinum‑and‑taxane‑based chemoimmunotherapy combina‑
tions are eagerly awaited to better understand their role in head 
and neck cancer.
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