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Abstract
Themanagement of R/MHNSCC is rapidly evolving with new available treatment molecules and
combination modalities. Anti-EGFR cetuximab (CTX) and immune checkpoint inhibitors (ICI) can
be used either alone or in combination with conventional platinum-based doublet chemo-
therapy (with taxanes or fluorouracil). No data have been reported to date on the association of
doublet chemotherapy concomitantly with both CTX and ICI. We present a case series of patients
treated with 4 cycles of quadritherapy, every 3 weeks, including paclitaxel 175 mg/m2, car-
boplatin AUC 5, pembrolizumab 200 mg, and weekly 250 mg/m2 CTX. All patients achieved an
objective response (6 complete responses, 2 partial responses). Clinical response was fast, so 1
patient avoided an emergency tracheostomy for laryngeal dyspnea. Four patients furtherly
benefited from cisplatin-based chemoradiotherapy on residual tumor sites after the response to
quadritherapy. Adverse events weremanageable, except for an ICI-related liver toxicity in a patient.
Overall, this short series indicates that a quadruple therapy with carboplatin-paclitaxel-CTX and
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pembrolizumab seems to be safe and active in patients with R/MHNSCC. This observation could
be confirmed through further clinical trials.

© 2023 The Author(s)

Published by S. Karger AG, Basel

Introduction

HNSCC are usually treated with curative intention by surgery and/or concomitant
chemoradiotherapy. However, about 50% of patients will relapse with distant metastases
and/or locoregional recurrence. About 5% of patients present with upfront metastases [1].
The EXTREME protocol (cisplatin or carboplatin, fluorouracil, and cetuximab (CTX) followed
by weekly CTX maintenance) is considered a standard first-line treatment for R/M HNSCC [2].
However the side effects of six cycles of EXTREME limit its administration to patients who are
fit. The TPEX protocol (cisplatin-docetaxel-CTX) for 4 cycles and CTX maintenance did not
improve the overall survival, but it did lead to fewer toxicities than EXTREME [3]. The non-
inferiority and better tolerance of carboplatin-paclitaxel-CTX compared to the EXTREME
regimen were also reported [4, 5]. A carboplatin, paclitaxel, and CTX protocol has also been
tested in a neoadjuvant setting in a case series of 24 previously untreated patients, who were
unfit to receive the TPF protocol [6]. The response rate was 87% after 3 cycles of the PCE
protocol, and some patients benefited from a locoregional curative treatment. Carboplatin,
paclitaxel, and CTX have been used on aweekly regimenwith a good tolerance in frail patients
and a 43% overall response rate [7]. After decades of therapeutic stagnation, immunotherapy
has emerged as a promising therapy and has transformed the field of cancer therapeutics. The
KEYNOTE-048 phase III study established that pembrolizumab, an anti-PD1 antibody, plus
standard chemotherapy with platinum and 5-fluorouracil is an appropriate first-line treat-
ment for R/M HNSCC [8]. However, only 15–20% of patients ultimately benefit from anti-PD1
alone or in combination with chemotherapy, highlighting the need to improve the efficacy of
immune checkpoint inhibitor for HNSCC treatment. A phase II trial reported that the com-
bination of pembrolizumab and CTX is active and safe [9]. However, combinations of the most
active agents in HNSCC, such as platinum-based doublet with taxane chemotherapy combined
with CTX and CPI, have not yet been reported. To our knowledge, this combination is not
under investigation according to the clinicaltrials.gov database.

In this case series, we discuss the outcomes of 8 patients who received 4 cycles of
carboplatin-paclitaxel-CTX-pembrolizumab (further termed quadritherapy) for locally
recurrent and/or metastatic HNSCC. Patients were treated in our institution from April 2021
to March 2022. All patients had pathologically confirmed HNSCC and were not immediately
suitable for curative therapy (surgery or radiochemotherapy). All patients were smokers and
had a negative p16 status. The PD-L1 score was not taken into account to prescribe pem-
brolizumab. Patients were informed by the investigators about the exploratory aspect of this
regimen. Treatment was validated by the specialized medical committee for head and neck
carcinomas in our institution.

Cycles of quadritherapy consisted of paclitaxel given at a dose of 175 mg/m2 and carboplatin
(AUC 5mg/mL/min) intravenous (IV) infusions, every 3weeks. CTXwas administered at 250mg/
m2 weekly. Pembrolizumab 200 mg IV infusion was started on the first day of the second cycle in
order to ensure the tolerance of the tritherapy alone, then repeated every 3 weeks. All drugs are
approved and available in France for R/M HNSCC. Tumor responses were assessed by clinical
examination with nasofibroscopy and positron emission tomography-computed tomography
(PET-CT) or cervicothoracic tomodensitometry after the completion of 4 cycles of quadritherapy.
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Case Presentation

Patient 1
A 56-year-old male current smoker presented with a locally advanced squamous cell

carcinoma of the right hypopharynx with homolateral cervical nodes. He received a 70-Gy
irradiation with concomitant cisplatin in August–September 2020. In March 2021, clinical
examination by nasofibroscopy and PET imaging concluded to a local disease pursuit. Due to a
history of myocardial infarction with cerebral stroke, fluorouracil that is part of the EXTREME
schedule was contra-indicated. He received 4 cycles of quadritherapy. Partial response (PR)
was obtained since the tumor volume was reduced as assessed by a nasofibroscopy ex-
amination and SUVmax on PET decreased from 10.3 to 4.7 at the level of the hypopharynx
(Fig. 1a). A single cycle of maintenance using CTX (500 mg/m2) and nivolumab (240 mg) was
carried out in July 2021. Treatment was stopped because of drug-induced liver injury (AST: x
9 N; ALT: x 15 N; GGT: x 28 N; ALP: x 14 N); however, bilirubin levels remained normal. Liver
MRI, liver biopsy, and viral serology were normal. Transaminases returned to a normal level
with prednisolone (1 mg/kg). ALP and GGT levels decreased but did not return to normal. In
January 2022, clinical progression of the hypopharyngeal tumor led to the resumption of
weekly treatment by paclitaxel and carboplatin. Death due to a lung infection occurred in
August 2022 (Table 1).

Patient 2
A 59-year-old male current smoker presented with a left cervical node in October 2019.

Biopsy of the left tonsil confirmed the presence of a squamous cell carcinoma. Cervical left
node surgery in January–February 2020 was followed by 70-Gy radiotherapy of the oro-
pharyngeal tumor and cervical lymph nodes with concomitant carboplatin and fluorouracil.
Recurrent cervical lymph nodes and diffuse bone metastasis were diagnosed by PET scan in
April 2021. After 4 cycles of quadritherapy from June to August 2021, PET imaging showed a
complete metabolic response of the lymph nodes and bone metastases (Fig. 1b). A
maintenance treatment with CTX 500 mg/m2 and nivolumab 240 mg, every 2 weeks was
started. However, PET imaging showed a progression of bone metastasis in December 2021.
Weekly paclitaxed was resumed in January 2022, then carboplatin and gemcitabine since
July 2022.

Patient 3
A 52-year-old male current smoker was treated in June 2017 by 70-Gy radiotherapy and

concomitant cisplatin in August–September 2020 for a squamous cell carcinoma of the
hypopharynx. He complained of dysphagia, cervical pain, and headache in June 2021. Tumor
recurrence was evidenced by PET imaging at the level of the pharynx with left cervical and left
axillary lymph nodes. An isolated right cerebellar metastasis was treated by a single dose of
18-Gy irradiation under stereotaxic conditions. The patient received 4 cycles of quadritherapy
from July to September 2021. Clinical examination was normalized. PET examination showed
a complete metabolic response of all lesions in October 2021 (Fig. 1c). A maintenance
treatment was started with CTX 500 mg/m2 and nivolumab 240 mg, every 2 weeks until
February 2022. Gemcitabine and carboplatin were started due to a reprogression of the
pharyngeal tumor and lymph nodes in March 2022. The patient is alive with stable tumor on
treatment in September 2022.

Patient 4
A 64-year-old male current smoker presented in July 2021 with a locally advanced

squamous cell carcinoma of the hypopharynx that extended to the esophageal sphincter, with
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bilateral cervical nodes and 2 lung metastases on PET scan. PR of the hypopharyngeal lesion
was observed at clinical examination after 4 cycles of quadritherapy (August–September
2021). A complete regression of cervical lymph nodes and lung metastasis was recorded by
CT scanning in October 2021. A maintenance treatment with CTX and nivolumab was done
from October to December 2021. As lack of recurrence of lung metastasis on the CT-scan was
confirmed, a 70-Gy irradiation with concomitant cisplatin was carried out on the hypo-
pharynx and the cervical nodes in January–February 2022. Complete response (CR) is on-
going on September 2022.

Patient 5
A 50-year-old female current smoker presented in October 2021 with dyspnea at rest,

complete dysphagia, and cervical nodes. Endoscopic examination showed an advanced
squamous cell carcinoma of the hypopharynx that extended to the larynx and the esophageal
orifice. Lung and liver metastases were detected on the PET scan. A quick improvement in
dyspnea was obtained after starting quadritherapy, avoiding tracheostomy. After 4 cycles of
quadritherapy from November 2021 to January 2022, CR was registered at clinical exami-
nation and on the PET scan (Fig. 1d). A 70-Gy irradiation with concomitant cisplatin was given
on the initial hypopharyngeal tumor and cervical nodes in April–June 2022. CR is ongoing on
September 2022.

Patient 6
A 63-year-old female current smoker presented in October 2021 with a 25-mm left

cervical lymph node. A squamous cell carcinoma of the left base of the tongue was seen at
endoscopy. Initial PET imaging showed hyperfixation of the base of the tongue, cervical lymph
nodes, multiple mediastinal lymph nodes, and a singlemetastasis in the upper lobe of the right
lung. Normalization of tongue and cervical fixation on PET was observed after 4 cycles of
quadritherapy from December 2021 to February 2022 (Fig. 1e). However, only a partial
attenuation of SUV was observed at the level of the right lung and mediastinal nodes.
Pharyngoscopy examination did not detect any tumor. Radiotherapy with concomitant

d e

a b c

Fig. 1. a–e PET scan from 5 patients before and after quadritherapy.
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cisplatin and vinorelbine was performed on the upper right lung and mediastinum. In July
2022, PET showed an increased fixation of the pharyngeal area but no fixation at the lung and
mediastinum level. Radiotherapy of the pharynx and cervical nodes was started with con-
comitant carboplatin (August 2022).

Patient 7
A 67-year-old male current smoker presented in August 2021 with voice modification. A

large squamous cell carcinoma of the upper larynx was evidenced at endoscopy with bilateral
lymph nodes on a CT scan. Radiotherapy with concomitant cisplatin was performed in
August–September 2021. On February 2022, there were no residual tumor and cervical nodes
at endoscopy and a CT scan, but multiple lungmetastases appeared. Normalization of the lung
scan was obtained after 4 cycles of quadritherapy from February 2022 to April 2022. A
maintenance treatment with pembrolizumab is ongoing (September 2022).

Table 1. Summary of cases

Gender Age ECOG
status

Disease
status
before
treatment

Tumor
response after
4 cycles of
quadritherapy

Duration of
response to
quadritherapy,
months

Major
toxicity

Evolution Living
status on
September
2022
(survival
since
treatment,
months)

1 Male 56 1 Local
relapse
after RCT*

PR 7 Grade
IV liver
toxicity

Progression Dead (16)

2 Male 59 1 Bone
metastasis
after RCT

CR 5 Progression Alive with
disease (14)

3 Male 52 2 Local
Relapse
after RCT

CR 9 Progression Alive with
disease (14)

4 Male 64 0 Initially
metastatic
(lung)

CR 12 Secondary
RCT on H&N
tumor

Alive in
CR (14)

5 Female 50 4 Initially
metastatic
(lung, liver)

CR 10 Secondary
RCT on H&N
tumor

Alive in
CR (10)

6 Female 63 2 Initially
metastatic
(lung)

PR 10 Secondary
RCT on lung
then on
H&N tumor

Alive in
CR (10)

7 Male 67 1 Lung
metastasis
after RCT

CR 10 Alive in
CR (10)

8 Male 49 0 Locally
advanced

CR 8 Secondary
RCT on H&N
tumor

Alive in
CR (8)

PR, partial response; CR, complete response; H&N, head and neck.
*RCT, radiochemotherapy with concomitant cisplatin.
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Patient 8
A 49-year-old male current smoker presented inMarch 2022with a voluminous right lymph

node (50 mm diameter). A squamous cell of the right tonsil and tongue base was diagnosed after
endoscopy. Due to the volume of the cervical lymphadenopathy, immediate radiochemotherapy
was not deemed possible. The patient benefited from4 courses of quadritherapy from June to July
2022which resulted in CR. Radiotherapywith concomitant cisplatinwas performed on the tumor
and the cervical lymph nodes in July–August 2022.

The CARE Checklist has been completed by the authors for this case report, attached as
online supplementary material (for all online suppl. material, see www.karger.com/doi/10.
1159/000528326).

Discussion

Eight patients received quadritherapy with carboplatin-paclitaxel-CTX and pembrolizumab
between March 2021 and April 2022. Three had locally recurrent head and neck disease or
metastatic disease after previous radiotherapy and concomitant cisplatin. Four had distant
metastases at the time of diagnosis and had not received previous treatment. One had a locally
advanced disease not deeming initial radiochemotherapy. All patients but one were alive at the
time of this analysis (September 15, 2022). Grade IV liver toxicity was related to the immune
checkpoint inhibitors therapy in patient 1 (biological cholestasis without a bilirubin increase).
Hepatic biology slowly normalized after corticosteroid therapy. Immunotherapy was definitively
stopped for this patient. Other toxicitiesweremild in the series, mainly grade 1 or 2 hematological
toxicities with some cycle delay. Also, there were some cutaneous effects, as can be expected with
CTX therapy.We did not observe any drug-related interstitial pneumonitis. All patients responded
to 4 cycles of quadritherapy (4 CR, 2 PR). Clinical responsewas quickly observed, most often after
cycle 1, as judged by the cervical node volume and pain. Tracheostomy was avoided in 1 female
patient. Interestingly, 4 patients with distant metastases at the time of diagnosis who had not
received prior treatments obtained a very good PR andwere irradiated on the residual tumor site,
leading to CR. By comparison, response rates were 36% and 59% in the EXTREME and TPEx
trials, respectively. In the keynote-048 study, response rate to pembrolizumab monotherapy was
17%, which increased to 36% when pembrolizumab was combined with standard cisplatin-
fluorouracil chemotherapy regimen [7]. A sustained innate immunity activation by CTX through
NK activation and antibody-dependent complement cytotoxicity (ADCC) could explain its synergy
with the PD1 inhibitors as in NSCLC patients [10].

Conclusion

Our observation indicates that quadritherapy seems highly active in the first-line
treatment of recurrent, initially metastatic, or locally advanced HNSCC. The additive role
of combining an anti-PD1 antibody to a paclitaxel/carboplatin/CTX backbone could be in-
vestigated through a prospective randomized trial.
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