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Opinion statement

For most of patients with a recurrent/metastatic (R/M) head and neck squamous cell
carcinoma (HNSCC), the treatment remains palliative: The main objective is to reduce the
symptoms related to the locoregional relapse, prolong life while maintaining quality of life,
which is a big challenge. The systemic treatment needs to be adapted to the performance
status, comorbidities, and sequelae of patients. For fit patients, the combination of
platinum-based chemotherapy and cetuximab (EXTREME) is the standard of care in first-
line treatment since 2008, as no other targeted therapy has been approved in this setting
until now. The replacement of 5-FU with a taxane (docetaxel) in the EXTREME regimen has
been explored in the large randomized international study TPExtreme which results are
awaited in a few months. Depending on the study results on survival, response rate, and
tolerance, the TPEx regimen may become a treatment option for patients with R/M HNSCC.
Unfit patients are usually treated with platinum-free combinations or with the monother-
apies which are recommended in second-line setting (methotrexate, taxanes, cetuximab).
However, the irruption of new immunotherapies (e.g., checkpoint inhibitors (CPI)) is
changing the guidelines. The tolerance of anti-PD-1 CPI is better than that of chemotherapy,
and they seem to be a good option for unfit patients. Anti-PD-1 nivolumab and
pembrolizumab are now approved for platinum refractory patients, providing prolonged
survival in the case of response, and improvement in quality of life. New options arise in
first-line setting with pembrolizumab alone or combined with chemotherapy. Patients with a
high PD-L1 biomarker level seem to benefit more from immunotherapy. Other situations
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(e.g., PD-L1-low, PD-L1-negative, high tumor burden) may more likely to benefit from other
combinations, such as cetuximab plus chemotherapy, to avoid local failures and life-
threatening fast progression. In terms of perspectives, chemo-free and CPI-free approaches,
using other immune oncology agents, should be the next steps.

Introduction

About 90% of all head and neck cancers are squamous
cell carcinomas (HNSCC) [1] that develop in the upper
aerodigestive epithelium after exposure to carcinogens
such as tobacco and alcohol. Human papillomavirus
(HPV) associated with oropharyngeal carcinoma has
also been strongly implicated as a causative agent in
patients with no other classical risk factors, especially
type 16 [2]. In R/M HNSCC, HPV/p16 positivity has
been reported in a lower proportion of patients (approx-
imately 10 to 20%) but implies a superior survival [3ee,
4]. HPV types 18, 31, and 33 are also responsible for
HNSCC, but less frequently. HNSCC is a heterogeneous
group of disease with an incidence of >700,000 cases
worldwide and 358,144 deaths during 2018 [5].

Out of them, half of patients diagnosed with stage
III-IVb disease will recur despite aggressive, site-specific
multimodality therapy [6], with up to 60% risk of local
failure and up to 30% risk of distant failure [7e]. Only
10% of patients have metastatic disease at diagnosis [8].
The presence of less than 5 synchronous metastases,
known as oligometastatic state, seems to have a distinct
biological behavior and outcome [9].

Patients with recurrent and/or metastatic (R/M)
HNSCC who are not amenable to local therapy or sur-
gery have poor prognosis with a median overall survival
(OS) of less than 1 year [10]. In this context, the objec-
tive of the treatment is first to reduce the size of the
tumor and thus the symptoms related to cancer (pain,
swallowing, and speech disorders) to maintain a quality
of life, while slowing the progression of the disease and

prolonging survival. In the last 40 years, great efforts
have been made to develop a more effective chemother-
apy regimen, from the use of methotrexate alone to the
combination of cisplatin and 5-fluorouracil (5FU) or
paclitaxel.

EGFR has been observed to be overexpressed
(38-47%) in HNSCC [11]. Cetuximab, an anti-
EGFR monoclonal antibody, added to the cisplatin-
5-FU doublet (EXTREME regimen) is currently the
standard of care in first-line treatment for these pa-
tients [3ee]. Since little progress has been made in
long-term survival rates over the last decade, new
management approaches are required. Novel combi-
nations of chemotherapy with the replacement of
5FU by a taxane were recently explored [12, 13]. As
immune evasion is one of the leading mechanisms
explaining the recurrence and metastatic progression
of HNSCC [14], immunotherapy using checkpoint
inhibitors (CPI) has emerged as new options of
treatment [15].

For the second line and beyond, equivalent options
were weekly monotherapy (methotrexate, taxanes,
cetuximab) or best supportive care, according to the
performance status and toxicities [16-18]. Nivolumab
and pembrolizumab are the first two CPIs able to pro-
long OS in the second-, later-line, and platinum-
refractory setting, with tolerable toxicities.

This review summarizes the current state of the art
and ongoing studies in R/M HNSCC systemic treatment
options (Fig. 1).

Current gold standard for first-line treatment of patients with

R/M disease

In 2008, based on the results of the phase IIl EXTREME trial [3ee], the EXTREME
regimen became the standard of care in the first-line R/M setting, as supported by
international guidelines with a level of evidence and grade of recommendation of
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Fig. 1. Treatment of R/M HNSCC in the first quarter of 2019, according to current drug approvals.

IIA [19]. It is composed of 6 cycles of chemotherapy (cisplatin/carboplatin-5-FU)
associated with cetuximab delivered weekly. Following the chemotherapy phase,
the anti-EGFR is administered alone as maintenance treatment until progressive
disease (PD) or inacceptable toxicity. Median OS and progression-free survival
(PFS) were significantly improved with the addition of cetuximab to chemotherapy
(from 7.4 to 10.1 months and from 3.3 to 5.6 months, respectively). Similarly,
objective response rate increased from 23 to 38.9% with the addition of anti-EGFR
antibody to chemotherapy. The safety profile was consistent with that expected for
the three drugs, including cardiac events related to 5-FU (7% grade > 3), anorexia,
and sepsis. The skin reactions related to cetuximab were estimated to be tolerable.
Since then, results of the EXTREME study have been confirmed in a large phase
IV study (DIRECT study) [20] and in other prospective observational studies [21].
In the real-world setting, most of patients received 4 cycles out of 6 and nearly 50%
of patients could start maintenance. This latter at 250 mg/m” weekly or 500 mg/
m? every 2 weeks was tolerable and feasible. Long-term responses have been
reported [22, 23], possibly related to the HPV tumor status and the duration of
cetuximab administration and thus of the maintenance phase of the regimen [24].
For elderly fit patients eligible for chemotherapy, an adaptation of the
EXTREME regimen (replacement of cisplatin by carboplatin) is currently tested
in an ongoing dedicated Phase II trial (ELAN FIT, NCT01864772) [25]. Unfit
patients (PS 2), until now, are treated by monotherapy, including, but not
limited to, targeted therapeutics such as cetuximab or cytotoxic agents such as
methotrexate, docetaxel, paclitaxel, carboplatin, 5-FU, and capecitabine [3ee,
17, 19]. Another option may be the combination of cetuximab with a taxane for
selected patients. Best supportive care (BSC) is always associated to treatment
and sometimes remains the sole possible treatment for some unfit patients.

Current gold standard for second and further-line treatment of
patients with R/M disease

Over the past decade, patients with second-line R/M HNSCC received either
chemotherapy with a single agent or BSC according to their PS and sequelae.
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Available agents include methotrexate [26, 27], docetaxel, and paclitaxel, but
taxanes, despite frequent use, have not demonstrated to be superior to other
agents in this setting [17, 28]. Irinotecan has also shown very limited activity
[10]. Combination therapy does not appear to yield better results than mono-
therapy [29] with a median OS of 5 months like BSC alone [30].

Cetuximab monotherapy demonstrated ORR of 10-13% and median OS
between 5 and 6 months in phase II trials [10, 17, 18, 31]. It has been approved
in USA in this setting.

Its association with taxane (paclitaxel or docetaxel) is also a palliative option
in the second-line setting, reaching a median OS of 6.7-10.0 months [32-35].

Other trials with anti-EGFR therapies (panitumumab, gefitinib, erlotinib,
lapatinib, afatinib) failed to demonstrate better efficacy results [26-28, 36, 37],
with the exception of PFS with afatinib in the LUX-Head & Neck 1 trial [27].

Because the phosphatidylinositol 3-kinase (PI3K)/Akt/mTOR pathway is a
signaling cascade downstream of the EGFR that stimulates cell growth, targeting
this pathway is a potential option for overcoming resistance to anti-EGFR
targeted therapy [38]. The results of phase II BERIL-1 study were encouraging
with a median OS of 10.4 months with buparlisib, a pan-PI3K inhibitor, plus
paclitaxel (vs 6.5 with paclitaxel alone), and needed to be confirmed in a phase
III study which has not started yet [39].

In this context, the increased understanding of complex interactions be-
tween HNSCC and the host immune system as well as T cell regulatory mech-
anisms promoted the development of novel immunotherapies. Trials included
patient selection for CPI according to PD-L1 and p16/HPV status. Table 1
summarizes trials exploring immune oncology (I0) agents.

The KEYNOTE-012 phase 1b trial [40, 48, 49] obtained first efficacy data
with pembrolizumab, a monoclonal antibody to the receptor programmed cell
death protein 1 (PD-1), firstly in pre-treated PD1 ligand (PD-L1) positive R/M
HNSCC (initial cohort) and secondly in an expansion cohort irrespective of PD-
L1 or HPV status. Pembrolizumab was further evaluated in the non-
randomized phase II KEYNOTE-055 trial, in platin- and cetuximab-refractory
patients [45] whatever PD-L1 or HPV status.

The CheckMate-141 trial evaluated nivolumab in pretreated patients, re-
gardless of the number of previous treatment lines received, and was the first
randomized positive trial demonstrating an advantage in OS compared to
standard treatment (investigator’s choice between weekly methotrexate, weekly
cetuximab, weekly docetaxel 30 mg/m?): Median OS was 7.5 vs 5.1 months
(p =0.01). Nivolumab delayed time to deterioration of patient-reported
quality-of-life outcomes compared with standard therapy [50e]. The update
of data after a median follow-up of 2 years confirmed the survival benefit as
well as a favorable toxicity profile. The survival benefit was observed indepen-
dent of tumor PD-L1 expression but was slightly better in PD-L1 > 1% group
(HR=10.55; 95%CI 0.39-0.78 vs HR = 0.73, 95%CI 0.49-1.09 in PD-L1 < 1%)
[41ee, 4200].

Following these results, nivolumab was granted US Food and Drug
Administration approval in 2016 in second-line treatment for use in
patients who progress on or after platinum-based chemotherapy, with no
PD-L1 testing requirement in place. A market authorization was granted to
nivolumab in Europe in April 2017 by European Medicines Agency (EMA)
and is reimbursed in France since June 2018 for patients refractory to
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platin-based chemotherapy independently to PD-L1 status. It has replaced
the cetuximab in USA and the methotrexate in Europe.

Since then, an update of the phase III randomized trial KEYNOTE-040
comparing pembrolizumab to investigator’s choice (methotrexate, docetaxel,
cetuximab) has been published [43ee]. The stratification on PD-L1 expression
(Tumor Proportion Score (TPS) = 50% vs <50%) and the limitation to second
and further treatment lines may have contributed to the enrolment of better
prognosis population than those of other trials with immune checkpoint
inhibitor. In this trial, the median OS was superior in the pembrolizumab
group (8.4 vs 6.9 months, p =0.0161) and the survival benefit was due to a
significantly higher proportion of long-term survivors in the group (37% vs
26.5%). In the subgroup of patients with a PD-L1 TPS of 50% or higher, median
OS was 11.6 with pembrolizumab and 6.6 months with standard of care (HR =
0.53; p =0.0014). A market approval has been obtained in Europe in this
setting for this subgroup of R/M HNSCC progressing on or after platinum-
containing chemotherapy.

No published controlled study has evaluated strictly third-line R/M HNSCC in
our knowledge. Lala et al. in their review found 3 cohorts of third-line patients
who progressed after platinum-cetuximab regimen in second-line trials [51]. In
the first one, 53 patients were treated with a combination of platinum and
cetuximab and without any objective response [18]. In the LUX-Head & Neck 1
trial, an ORR of 6% was observed with methotrexate [27]. Finally, the more
recent one is the BERIL-1 trial using buparlisib associated to paclitaxel [39].
Results of the combination were encouraging in terms of survival (OS and PES).

Although no standard of care exists, methotrexate, taxanes, or cetuximab is
commonly used in this setting.

Alternative chemotherapy treatment for patients with R/M
disease

Several alternative combinations have been evaluated in randomized studies [4,
52-54]. All failed to demonstrate any improvement in efficacy.

The replacement of 5-FU by a taxane (docetaxel or paclitaxel) in the EXTREME
regimen continues to be heavily investigated. Pre-clinical data suggests a potential
immunogenic and proapoptotic synergy between cetuximab and taxane [55, 56].
The immunostimulatory effects of both may cooperate towards and increase
tumor cell killing [57]. The cetuximab and taxane chemotherapy combination
has shown promising survival and response results in single arm studies [12, 58,
59]. However, studies testing the taxane-platinum-cetuximab combination dif-
fered in the population enrolled, taxane used, doses, and administration sched-
ule, and are thus not comparable [12, 58-61]. Table 2 summarizes terminated
and ongoing studies exploring taxane-based combinations.

The use of a taxane in place of 5-FU could be indicated in patients with
contraindications to 5-FU or having DPD deficiency, and could potentially
avoid cardiovascular events (angina, thythm disturbances, and ischemic
events). The combination of cetuximab and weekly paclitaxel is active and well
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tolerated and may be an option for the treatment of medically unfit patients,
particularly those for whom platinum is contraindicated, or those with poor
prognosis or later-line setting [62].

Finally, from a patient’s point of view, completing a chemotherapy course in
1 day [63, 64] and thus avoiding a 4-day continuous infusion are important in
terms of fatigue, logistic, and potential complications.

Otherwise, long-term survivors having a sustained complete response with
docetaxel-based chemotherapy regimen have been reported in several case
reports [65-67].

Results of the randomized TPEXTREME study, which is investigating the
clinical benefits of the TPEx regimen as described in the GORTEC 2008-03
study [12] vs EXTREME, are eagerly awaited to confirm the activity of taxane-
based chemotherapy. Depending on the results, the TPEx regimen may become
a treatment option for fit patients with R/M HNSCC. More generally, it may
open the way for new taxane-based combinations.

Treatment of oligometastatic patients
- 00000000000

The standard of care in the case of oligometastatic disease is systemic chemo-
therapy [7e, 19, 68¢]. More aggressive approaches combining chemotherapy
and locoregional treatment (including surgery and radiotherapy) demonstrated
prolonged survival in some patients [69]. The analysis of small retrospective
studies showed that there is a potential benefit from loco-ablative approaches
combined with systemic treatment in disease-free survival or 5-year OS [70-73]
despite a heterogeneous population with different histological subtypes, not
allowing generalization. A prospective Phase II trial is currently ongoing com-
paring stereotactic radiotherapy associated to EXTREME regimen to stereotactic
radiotherapy alone (NCT03070366).

Alternative immunotherapy treatment for patients with R/M
disease
]

The landscape in the R/M HNSCC setting is evolving, and the first-line standard
of care is becoming fragmented due to newly available treatment options. The
advent of CPIs has brought about a paradigm shift in the landscape.

Cancer immunotherapy with immune checkpoint blockade is based on the
inhibition of the tumor-mediated suppression of anticancer immune responses,
in contrast with therapeutic strategies that exert direct cytotoxic effects on tumor
cells [74-77]. CPIs include, among others, monoclonal antibodies to the receptor
cytotoxic T lymphocyte antigen-4 (CTLA-4) and PD-1 expressed on T cells, or PD-
L1, which is expressed by a variety of cell types, including some tumor cells.

Several studies evaluated various CPIs as monotherapy treatment or in
combination (Table 1).

After the CheckMate-141 and KEYNOTE-040 reference studies [41ee, 4200,
43ee, 45, 48, 49] that led to the approval of anti-PD1 nivolumab and
pembrolizumab, anti-PD-11 were tested. In monotherapy in second-line treat-
ment, the Phase Il HAWK trial [44] tested durvalumab in PD-L1 positive R/M
HNSCC, and atezolizumab was tested in a small Phase Ia trial of 32 patients
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[47]. Both studies showed similar results than those obtained with anti-PD1,
encouraging to do further studies.

With the view to affect multiple aspects of the immune response and
potentiate anti-cancer immunity, combinations of anti-CTLA-4 and anti-
PD-1 antibodies were assessed [46]. Blockade of CTLA-4 induces a prolif-
erative signature in T cells, whereas PD-1 blockade leads to modification of
genes that are involved in T cell or NK functions [78]. Furthermore, anti-
CTLA-4 antibodies seem more capable of inducing antibody-dependent
cell-mediated cytotoxicity (ADCC) than PD-1 antibodies, as demonstrated
in melanoma [79].

The Phase II CONDOR evaluated durvalumab monotherapy,
tremelimumab monotherapy, and combination of durvalumab +
tremelimumab in pre-treated R/M HNSCC [46]. A key eligibility criteria was
the PD-L1-low/negative status defined as tumor cells <25%. The combination
demonstrated a median OS superior to monotherapy arms (6.0 vs 5.5 vs
7.6 months). Median PFS was not different between arms.

However, the first results of randomized trials seem disappointing. KESTREL
and EAGLE are two parallel phase III trials designed to evaluate durvalumab
alone or associated with tremelimumab compared with EXTREME regimen in
first-line setting (KESTREL, NCT02551159) or in platinum refractory disease
(EAGLE, NCT02369874). The phase III EAGLE trial results have not yet been
published, but a press release mentioned that the trial was negative: Durvalumab
monotherapy and durvalumab + tremelimumab did not improve OS compared
to standard-of-care chemotherapy. KESTREL's results are awaited for 2019.

The Phase III Checkmate 651 trial (NCT02741570) compares nivolumab in
combination with ipilimumab with EXTREME regimen in frontline setting. The
primary endpoint is OS. No preliminary results are available at this point.

Three Phase Ib or II trials are evaluating other combinations with CPI:
ATHENA (NCT03818061) with atezolizumab + bevacizumab, KEYNOTE-137
(NCT02643550) with pembrolizumab + talimogene laherparepvec (TVEC),
and one with monazilumab + cetuximab (NCT02643550). Preliminary data
of KEYNOTE-137 were presented at 2018 ASCO Annual congress, showing low
response rates.

Immune checkpoint inhibitors combined with conventional cancer treatments

Chemo-induced immune modulation is based on several mechanisms, like
cisplatin which undermines tumorigenic activities of tumor-associated macro-
phages [80]. On the other hand, cisplatin enhances T cell-mediated immune
responses.

The Phase 111 KEYNOTE-048 trial compared 3 arms: pembrolizumab mono-
therapy (A), EXTREME regimen (B), and pembrolizumab + cisplatin (or
carboplatin) + 5-FU (C) [15] in the first-line setting. Stratification was per-
formed on PD-L1 expression (TPS =50 vs <50), p16 status for oropharyngeal
tumors (positive vs negative), and performance status (0 vs 1). Two hypotheses
were scheduled: the first one related to arm A vs B and the second one to B vs C.
First results presented at 2018 ESMO annual congress were positive: Arm A was
superior in OS to the standard B for PD-L1 overexpressed tumors with a better
safety profile; arm C superior to arm B whatever PD-L1 expression level. Data
are presented in Table 1.
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This trial is the first one with an anti-PD1 demonstrating a superior OS over
the standard of care in first-line setting. This study established PD-L1 combined
positive score (CPS) as a valid marker to select patients that potentially would
benefit from pembrolizumab monotherapy. Complete results are awaited.
Patients with PD-L1-low and PD-L1-negative tumors and those with high
tumor burden may more likely to benefit from other chemotherapy-based
combination.

Perspectives for the treatment of R/M HNSCC
e

Besides anti-PD-1 and anti-PD-L1 CPIs, alone or combined with an anti-CTLA-
4 agent, chemotherapy or cetuximab, there are other ways which are currently
explored.

The combinations of anti-PD(L)-1 with another I0 agent

Despite first promising studies testing indoleamine 2,3 dioxygenase (IDO)
inhibitor (anti-IDO1, epacadostat), the randomized trials planned in HNSCC
testing this new agent in different combinations have been abandoned after the
disappointing results of a randomized study in melanoma.

However, other combinations of new 10 agent with anti-PD(L)-1 are cur-
rently explored. First results of early phase trials have been presented at the last
ESMO congress. Despite any activity of these new agents in monotherapy, the
combinations of STAT3 inhibitor or M7824 anti-TGF beta trap with anti-PDL-1
durvalumab have shown first promising results [81, 82].

Intratumoral administration of a new drugs is also explored, such as SD01, a
TLR9 agonist in combination with anti-PD1 (pembrolizumab) [83].

Chemo-free and anti-PD(L)-1 free combinations seem possible, and several
trials are ongoing to explore this new approach.

A trial testing the monalizumab (anti-NKG2A drug) and cetuximab combi-
nation showed promising results with 27% ORR and 10 months OS in plati-
num refractory patients [84].

A randomized clinical trial that investigates CDK4/6 inhibitors combined
with cetuximab vs cetuximab alone in platinum-resistant HPV-negative HNSCC
is ongoing (NCT02499120), after the first promising results of the phase II
(ORR 39%, median OS 9.5 months).

Vaccines

In HPV-positive HNSSC, vaccine strategies are under investigation. Encouraging
results from a phase II trial evaluating the efficacy of nivolumab + vaccine
ISA101 in patients with HPV-related tumors including 22 oropharyngeal
HNSCC have been reported [85]. The ORR in OPC was 36% with a good
tolerance and prolonged responses. A randomized trial has been programmed.

Conclusion

These new combinations could be the next options in the therapeutic arma-
mentarium for HNSCC, either in first-line or after anti-PD1 treatment, chal-
lenging the question of the best sequence of this therapies. Increasing our
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knowledge of mechanisms of oncogenesis and useful biomarkers should help
to define the patients who benefit from these new agents and to determine the
best sequence of treatment for R/M HNSCC patients.
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