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SUMMARY

Squamous cell head and neck cancer (SCHNC) is the seventh most common cancer worldwide. Most
of SCHNC are locally advanced at diagnosis and are treated with combination of surgery and/or radio-
therapy with chemotherapy. In spite of aggressive treatment, many patients relapse within the 3 years fol-
lowing the diagnosis. Those whose tumor cannot be resected or reirradiated are treated with a systemic
treatment mostly in a palliative setting. They are identified as recurrent and/or metastatic SCHNC (R/M-
SCHNC) patients. First-line treatment of R/M-SCHNC historically consisted of cytotoxic agents such
as methotrexate, bleomycin, or platinum-based protocols until targeted biological therapies were intro-
duced in the 2000’s. The recent years witnessed a shift in systemic treatment toward the use of mono-
clonal antibodies and tyrosine kinase inhibitors, largely based on recent understanding of the role of
immune dysfunction in SCHNC. Our review focuses on recent developments of molecular-targeted and
immunotherapies in the treatment SCHNC, mostly focusing on R/M-SCHNC. It also highlights ongo-
ing trials and discusses some promising novel targets in HNC, as well as clinical trial design challenges.
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Introduction

Head and neck cancer (HNC) is a heterogeneous dis-
ease of the upper aerodigestive tract, encompassing
different anatomic sites and histologic types, includ-
ing both human papilloma virus (HPV)-positive and
HPV-negative cancers. Squamous cell HNC (SCHNC)
is the seventh most common cancer worldwide with an
annual incidence of approximately 700 000 and a mor-
tality rate estimated at 350 000 in 2018.[1]

Most of SCHNC are locally advanced at diagnosis
and are treated with combination of surgery and/or

radiotherapy (RT) with chemotherapy (CHT).[2-4] In
spite of aggressive treatments almost half of these pa-
tients relapse within 3 years of initial diagnosis. Those
whose tumor is unresectable or cannot be reirradiated
are treated with a systemic treatment mostly in a pal-
liative setting. They are identified as recurrent and/or
metastatic SCHNC (R/M-SCHNC) patients.

The treatment of unresectable R/M-SCHNC is
generally dictated by patient’s performance status (PS)
and intent to treatment (palliative vs. curative). A vast
majority of these patients, however, have unresectable
disease and only qualify for palliative treatment with
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systemic therapy. First-line treatment of R/M-SCHNC
historically consisted of cytotoxic agents such as
Methotrexate (MTX), Bleomycin, or platinum-based
protocols until targeted biological therapies were intro-
duced in the 2000’s.[5] Despite considerable progress
made in the use of CHT, RT, and targeted therapies,
in majority of patients with R/M SCHNC the survival
outcomes remain poor.[5]

The recent years witnessed a shift in systemic treat-
ment toward the use of monoclonal antibodies and
tyrosine kinase inhibitors, largely based on recent
understanding of the role of immune dysfunction in
SCHNC, including the observation that antagonizing
the programmed cell death (PD-1) immune check-
point can disable T-cell suppression by R/M-SCHNC
cells for re-sensitization of the immune system to clear
tumor cells.[6]

Indeed, HNGC, like all other cancers, is a result of
a stepwise accumulation of genomic instability, chro-
mosomal aberrations, and genetic mutations,[7] with
common features of HNCs also including tumor-me-
diated inhibition of antitumor immune responses
and a high mutational burden. While the number of
promising immune-based therapies continuously rises,
efficiency of these is expected to rapidly improve with
the possibility of patients’ selection based on personal
immunogenomic profiles. The emerging role of im-
munotherapy (IMT) as a potentially beneficial addi-
tion to standard treatments for R/M-SCHNC offers
hope to the patients for whom no other therapeutic
options exist.[8]

However, despite the optimism, the optimal regime
is still unknown. Many recommendations are based on
a single randomized controlled trial (RCT) results with
current lack of efficacious treatment options available
when FDA-approved 1* and 2" line treatments are
contraindicated.[9] The present manuscript reviews
recent developments of molecular-targeted and im-
munotherapies in the treatment SCHNC, focusing on
R/M-SCHNC. It also highlights ongoing trials and dis-
cusses some promising novel targets in HNC, as well as
clinical trial design challenges.

First-line Treatment

Inlocally advanced but MO SCHNC concurrent admin-
istration of RT and CHT is a standard of care in both
HPV- and HPV+HNC.[10-13] Cisplatin (CDDP) is
mostly used single-agent with radical RT (mostly 70
Gy in 35 daily fractions over 7 weeks) administered
as three cycles of 100 mg/m?* on days 1, 22, and 43 of
the RT course. Due to a significant toxicity and fre-
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quent dose reduction and treatment interruptions of
this approach, researchers attempted to offer an alter-
native schedule using mostly 40 mg/m? given weekly
for 7 weeks. This was based on the assumption that it
would lead to a lesser toxicity while, at the same time,
offering better (more prolonged) radio sensitization
due to a more frequent CDDP administration.[10,11]
In HPV+SCHNC, majority occurring in oropharynx,
current trends in clinical research focus on de-inten-
sification of treatment approach as data shows higher
radiosensitivity of HPV+SCHNC.[12]

Chemotherapy (CHT)

Various trials compared the activity of single cytotoxic
agents. Response rates to single agent therapies range
from 15% to 35%.[14-16] MTX was compared to tax-
ane therapy and found objective response rate (ORR)
favoring taxanes (OR=3.16, 95% CI: 1.26-7.97 p=0.01),
without the difference in the overall survival (OS). Ex-
ception to this was increased progression-free survival
(PFS) when Paclitaxel was given over 24 h but at the
expense of higher toxicity. No other single agent in-
creased ORR, PFS, and OS.[17-19] Two RCTs demon-
strated a superior ORR of CDDP-5-Fluorouracil (5-
FU) when compared to CDDP alone (OR=2.44, 95%
CI: 1.50-3.95, p<0.0003), which did not lead to OS ad-
vantage for the combination regimen.[20,21]

Targeted Therapy (Epidermal Growth Factor Re-
ceptor [EGFR], EGFR Combination Therapy,
PI3K Inhibitors, and VEGF Inhibitor)

EGFR expression is associated with poor prognosis
and resistance to therapy and it occurs in up to 90% of
SCHNC.[22] Vermorken et al.[23] tested single agent
Cetuximab in a phase II trial enrolling 103 patients
with R/M SCHNC who had progressed on platinum-
based CHT. The ORR for Cetuximab alone was 13%
and the stable disease rate was 33%. Median time to
progression and median survival time (MST) were 2.3
and 6 months, respectively.

The phase III IMEX study compared an anti-EGFR
agent Gefitinib with MTX in patients who had at least
one prior therapy for R/M SCHNC and showed that
Gefitinib was not superior to MTX in this setting.[24]

Combination therapy of Cetuximab, CDDP and
5-FU (the EXTREME regimen) became the standard
for first-line treatment in 2008 based on its OS ben-
efit when compared to CHT alone in this phase III
RCT.[25] Cetuximab with platinum-based CHT sig-
nificantly prolonged the MST from 7.4 months in the
CHT-alone group to 10.1 months in CHT/Cetuximab
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group (HR 0.80; 95% CI:, 0.64 to 0.99; p=0.04) as well
as it prolonged median PFS (MPFS) from 3.3 to 5.6
months (HR for progression, 0.54; p<0.001).[25]

In multicenter open-label, randomized, phase 2
trial, six cycles of EXTREME regimen was compared to
four cycles of TPEx regimen (CDDP, docetaxel, and ce-
tuximab). In both arms in case of disease control after
four cycles, cetuximab was continued as maintenance
therapy until progression or unacceptable toxicity.
Although the trial did not meet its primary endpoint
(OS), with no significant improvement in OS with
TPEx versus EXTREME, the TPEx regimen had a fa-
vorable safety profile. The TPEx regimen could provide
an alternative to standard of care with the EXTREME
regimen in the first-line treatment of patients with R/'M
HNSCC, especially for those who might not be good
candidates for up-front pembrolizumab treatment.[26]

Panitumumab with platinum-combination shows
increasing of ORR and PFS (HR 0-780, 95% CI:
0-659-0-922; p=0.0036) without prolongation of OS
(HR=0.87, 95% CI: 0.72-1.04, p=0.1403).[27]

The addition of Bevacizumab to platinum-doublet
CHT did not improve OS but improved the ORR and
PFS with increased toxicities.[28]

Immunotherapy (IMT)

While the concept of the immune system being able
to recognize and control cells undergoing malignant
transformation exists for more than a century,[29]
recent work focused on understanding the immuno-
biology of SCHNC and, consequently, on developing
strategies to promote an antitumor immune response.
[30] Introduction of immune checkpoint inhibitors
(ICI) has significantly changed the therapeutic ap-
proach in HNC. SCHNC shows a high mutational
burden and also present with a high infiltration of im-
mune cells, demonstrating that they are immunogenic
through the expression of epitopes, virus or not virus-
related. While this may have an important implication
in the future; however, the most important current lim-
itation of potential biomarkers is the impossibility to
identify responding patients. As a consequence, TMB
testing in HNSCC is not yet recommended as a stan-
dard of care.[31]

For R/M-SCHNC, tumor programmed death-li-
gand 1 (PD-L1) expression should be evaluated and
PD-L1 expression is assessed by two methods: The tu-
mor proportion score (TPS), defined as the percentage
of tumor cells with membranous PD-L1 staining, or by
the combined positive score (CPS), defined as the num-
ber of PD-L1-positive cells (tumor cells, lymphocytes,
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and macrophages) divided by the total number of tu-
mor cells multiplied by 100. The CPS can help to define
the first-line treatment strategy for R/M-SCHNC.[32]

Pembrolizumab

In the Phase Ib Keynote-012 study, both treatmen-
t-naive and pretreated patients (n=60) with R/M
SCHNC with >1% of PD-L1 expression were treated
with Pembrolizumab. Among the heavily pretreated
patients 70% were previously treated with >2 lines of
CHT for R/M disease. Several non-progressing pa-
tients continued therapy beyond progression. Of these,
18% demonstrated an ORR while 51% experienced any
reduction in tumor burden. Median time to response
(MTTR) was 8 weeks and the median duration of re-
sponse (MDR) was 53 weeks. MPES and MST were 2
and 13 months, respectively. HPV status did not affect
the effect of Pembrolizumab. PD-L1 expression levels
were associated with ORR and PFS.[33] A larger ex-
pansion cohort of the Keynote-012 trial,[34] with 132
patients with unrestricted PD-L1 positivity level, con-
firmed the results with ORR of 18%, the MPFS and
MST of 2 and 8 months, respectively. Response to Pem-
brolizumab was again unrelated to HPV status.

In the subsequent nonrandomized Phase II study
(Keynote-055),[35] 171 patients with R/M SCHNC re-
sistant to both platinum and Cetuximab were treated
with pembrolizumab 200 mg/3 weeks. ORR was 16%
with a MTTR of 2 months, and MDR of 8 months.
MPES and MST were 2.1 months and 8 months, re-
spectively, with no influence of HPV status on clinical
activity.

In a randomized phase 3 study (KEYNOTE-048),
882 patients with untreated locally incurable R/M-
SCHNC were stratified by PS, p16 status, and PD-L1
expression and randomly allocated (1:1:1) to Pem-
brolizumab alone, Pembrolizumab plus a platinum and
5-FU (Pembrolizumab with CHT), or Cetuximab plus
a platinum and 5-FU (Cetuximab with CHT). Of these,
754 (85%) had CPS of =1 and 381 (43%) had CPS of
>20. At the final analysis, Pembrolizumab with CHT
improved OS versus Cetuximab with CHT in both total
population (13.0 months vs. 10.7 months, HR 0.77 [95%
CI: 0.63-0.93], p=0.0034), in the CPS of >20 population
(14.7 vs. 11.0, HR, 0.60 [95% CI: 0.45-0.82]; p=0.0004)
as well as in the CPS of =1 population (13.6 vs. 10.4,
HR, 0-65; [95% CI: 0.53-0.80], p<0.0001). Neither
Pembrolizumab alone nor Pembrolizumab with CHT
improved PFS at the second interim analysis. Grade
>3 all-cause adverse events were less frequent (55%)
in the Pembrolizumab alone group, than in the Pem-
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brolizumab with CHT group (85%), or Cetuximab with
CHT group (83%). Based on the observed efficacy and
safety, Pembrolizumab with CHT seemed an appropri-
ate first-line treatment for R/M-SCHNC while single
agent Pembrolizumab seemed an appropriate first-line
treatment for PD-L1-positive R/M-SCHNC.[36]
However, in a subgroup analysis, no survival benefit
was found in patients presenting with local or regional
recurrence only, irrespective of the CPS or assigned IMT
arm (monotherapy or combination treatment), indicat-
ing that patients with a substantial locoregional disease
burden represent a particularly challenging group. In-
deed, the rates of progressive disease in patients re-
ceiving Pembrolizumab alone as first-line treatment
in KEYNOTE-048 was quite disappointing (32-41%).
Although being substantially lower for Pembrolizumab
plus CHT (15-17%), they still remain numerically
higher than in the CHT arm (8-12%) irrespective of
CPS. Furthermore, some patients might experience an
accelerated tumor growth known as hyperprogression.
Caution must be advocated when treating patients with
high locoregional disease burden, in particular when
it concerns single agent Pembrolizumab. Here, the risk
of progression should be weighed against the reduced
morbidity with IMT and warrants individual decision
making.[37] Finally, current evidence does not point
to platinum/5-FU/Pembrolizumab improving survival
compared with platinum/5-FU/Cetuximab in patients
with SCHNC not expressing PD-L1. The impact of Pem-
brolizumab on survival in patients with SCHNC and a
CPS between 1 and 19 also calls for further investigation.
The phase 3 randomized, KEYNOTE-040 trial, in
which patients who failed prior platinum-based CHT
failed were included, compared Pembrolizumab 200
mg/3 weeks to the drug of investigator choice. Ran-
domization ratio was 1:1 and stratification by ECOG
PS (0 vs. 1), p16 status for oropharyngeal tumors (pos-
itive vs. negative) and PD-L1 TPS (TPS >50 vs. <50%).
The primary endpoint, the MST, was 8.4 months in the
Pembrolizumab arm versus 6.9 months in the investiga-
tor choice arm (95% CI: 0.65-0.98; nominal p=0.0161).
In the subgroup of patients with a TPS 250%, the MST
was 11.6 months with Pembrolizumab and 6.6 months
with standard of care (HR 0.53, p=0.0014). In the sub-
group of patients with TPS <50%, the MST was 6.5
months with Pembrolizumab and 7.1 months with
standard of care. Grade >3 toxicity was rare (13%).[38]

Nivolumab
In randomized phase III (CHECKMATE-141)
study[39] 361 SCHNC patients with tumor pro-
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gression or recurrence within 6 months after the
last dose of platinum-containing CHT were treated
with Nivolumab 3 mg/kg every 3 weeks versus inves-
tigator’s single agent CHT choice (MTX, Docetaxel
or Cetuximab). The MST was 7.5 months in the
Nivolumab group versus 5.1 months in the control
group, with no difference in PFS (2 vs. 2.3 months).
The ORR and duration of response were higher for
Nivolumab-treated patients (13.3 vs. 5.8%). The
safety profile was also in favor of the Nivolumab with
less frequent grade 3-4 AEs (13.1 vs. 35.1%) as well as
the quality of life.[40] A 2-year update confirmed the
benefit for survival (2-year OS rate: 16.9 vs. 6.0%) and
safety (grade 3-4 AEs: 15.3 vs. 36.9%) of Nivolumab
on investigator choice.[40]

Durvalumab

In the 1108 study, 62 pretreated R/M SCHNC patients
received Durvalumab monotherapy, obtaining seven
responses, with six patients showing response dura-
tion of >12 months. MPFS and MST were 1.4 months
and 8.4 months, respectively. OS was 62% at 6 months
and 38% at 12 months (42% for PD-L1 >25%, 36% for
<25%).[41]

The single-arm, phase II HAWK study evaluated
Durvalumab monotherapy, in IMT -naive patients with
platinum-refractory R/M SCHNC having high PD-L1
(TC=25%). Among 111 evaluable patients, ORR was
16.2% (95% CIL: 9.9-24.4). MPES and MST were 2.1
months and 7.1 months, respectively, while PFS and OS
at 12 months were 14.6% (95% CI: 8.5-22.1) and 33.6%
(95% CI: 24.8-42.7), respectively. Grade 23 AEs were
8.0%, and none led to death. These results supported
its ongoing evaluation in phase III trials in first- and
second-line setting. In an ad hoc analysis, HPV-pos-
itive patients had a numerically higher response rate
and survival than HPV-negative patients.[42]

Atezolizumab

Another anti-PD-L1 agent, Atezolizumab showed in
all patients, regardless of PD-L1 expression, the con-
firmed ORR of 22%, MPES of 2.6 months and MST of
6.0 months, seemingly comparable to the results other
ICIs achieved. In this phase I trial, after the first ten
patients were non-selectively enrolled, identification
of PD-L1 as a potential biomarker led to subsequent
enrolment based on PD-L1 status of >5% expression
on immune cells. Among 32 treated patients, a slightly
higher ORR was observed in case of high PD-L1 ex-
pression (24%) than in those with low or no expression
of PD-L1 (14%).[43]
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Combination IMT

The phase 3 EAGLE trial compared Durvalumab
monotherapy (A) or Durvalumab in combination with
Tremelimumab (B), an anti-CTLA4 antibody versus
standard CHT (C) regardless of the PD-L1 status. No
statistically significant improvements in OS were ob-
served for A versus C (HR: 0.88; 95% CI: 0.72-1.08;
p=0.20) or B versus C (HR: 1.04; 95% CI: 0.85-1.26;
p=0.76). One-year survivals were 37.0%, 30.4%, and
30.5% for A, B, and C, respectively. Grade >3 AE rates
were 10.1%, 16.3%, and 24.2% for A, B, and C, respec-
tively. In spite of no significant difference in OS for A
or B versus C, authors suggested clinical activity for
Durvalumab due to its higher survival rates at 12-24
months and higher response rates.[44]

A phase 2, randomized, open-label study
(CONDOR) included patients with disease progres-
sion or recurrence during or after treatment with only
1 platinum containing regimen for R/M disease. Pa-
tients were stratified by HPV and smoking status and
then randomized 2:1:1 to treatment with (A) Durval-
umab and Tremelimumab for four cycles, followed by
Durvalumab, (B) Durvalumab monotherapy, or (C)
Tremelimumab monotherapy for up to 12 months.
ORR for the three groups was 7.8%, 9.2%, and 1.6%, re-
spectively, while the MST for the three groups was 7.6
(95% CI: 4.9-10.6), 6.0 (95% CI: 4.0-11.3), and 5.5 (95%
CI: 3.9-7.0) months, respectively. This study showed
that Durvalumab monotherapy had a manageable tox-
icity profile and clinical benefit for patients with R/M
SCHNC and low or no PD-L1 TC expression, while
Durvalumab + Tremelimumab demonstrated similar
efficacy to Durvalumab monotherapy.[45]

According to updated efficacy and safety findings
from a Phase II study dual CTLA-4/PD-1 blockade
with Ipilimumab plus Nivolumab provided durable
responses in 40 patients with R/M nasopharyngeal
carcinoma (NPC) who have received no more than
one prior line of CHT. Nivolumab was given at 3 mg/
kg/ 2 weeks and ipilimumab at 1 mg/kg/6 weeks. The
best overall response was partial response, achieved in
14 (35%) patients (95% CI: 20.6-51.7%). Responding
patients showed a MDR of 5.9 months (95% CI: 3.95-
8.97), MPFS of 5.3 months (95% CI: 3.0-6.4 months),
and MST 17.6 months (95% CI: 13.1-30.0). Treatmen-
t-related AEs occurred in 34 (85%) patients and four
(10%) patients had grade 3/4 serious AEs including
hypocortisolism, pneumonia, myasthenia gravis, and
increased lipase. No relationship was observed be-
tween response and either tumor mutation burden
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or PD-1 expression. This combination treatment was
proven active based on durable responses and PFS data
as well as safe in patients with NPC.[46]

Toll-like Receptor (TLR) Agonists, Other Agents
and Vaccines

Therapeutic antibodies against the TLRs are im-
munomodulatory oligonucleotides with an agonistic
effect. The TLR-9 agonist EMD1201081 has been com-
pared with Cetuximab in a randomized Phase II trial
involving R/M SCHNC patients after failure of one
CHT regimen. It showed a good tolerance but no ther-
apeutic improvement over Cetuximab.[47]

The preliminary results of a phase I/II study with
13 SCHNC patients receiving the TLR-8 agonist Mo-
tolimod showed disease control rate in 54% of patients
when Motolimod was combined with Cetuximab.[48]
Although Motolimod added to the EXTREME regi-
men did not offer an improvement in either PFS or
OS it provided significant improvement in both PFS
and OS in patients with HPV positive oropharyngeal
cancer.[49]

When Paclitaxel was combined with PI3K inhibitor
Buparlisib modest but promising response rates were
observed.[50] Other agents from the same category
demonstrated different activity: While mTOR inhibitor
Everolimus failed in two consecutive phase II tri-
als,[51,52] Temsirolimus showed meaningful efficacy
in another Phase II trial.[53]

Due to ability of oncolytic therapy to selectively
replicate in tumor cells causing direct cytotoxicity and
inducing specific immune response against the tumor,
several oncolytic viruses were tested in clinical trials.
They have demonstrated safety and potential local tu-
mor control in SCHNC due to both facility of intratu-
moral injection and importance of locoregional control
in this disease. Current trials are ongoing in combina-
tion with PD-1 inhibitors.[54]

Second-line Treatment (Targeted Therapy, IMT,
TLR-Agonists)

Unfortunately, many patients with R/M SCHNC fur-
ther relapse despite treatment. In second-line treat-
ments no consensus exists on the optimal therapies.
Participation in clinical trials represents preferred and
recommended t option in many situations.

The choice of second line therapy was initially
poorly defined until PD-1 inhibitors Nivolumab and
Pembrolizumab became FDA- licensed for second-line
treatment of R/M SCHNC for patients who had disease
progression on or after platinum-based therapy.[55,56]
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Table1  Ongoing clinical trials in SCHNC
Study name Phase NCT Treatment regimen
INTERLINK-1 3 NCT04590963  Monalizumab+Cetuximab versus Placebo+Cetuximab
INDUCE-4 3 NCT04428333  Feladilimab+Pembrolizumab+5-FU/platinum versus Placebo+Pembrolizumab +
5-FU/platinum
LEAP-10 3 NCT04199104 Pembrolizumab+Lenvatinib versus Placebo + Pembrolizumab
3 NCT03855384 TQB2450+Cisplatin or Carboplatin+5-FU versus Placebo+Cisplatin or
Carboplatin+5-FU
3 NCT03358472  Pembrolizumab + Epacadostat versus Pembrolizumab versus EXTREME Regimen
(Cetuximab+Cisplatin/Carboplatin+FU)
CheckMate 651 3 NCT02741570  Nivolumab+Ipilimumab versus EXTREME Regimen
CheckMate 141 3 NCT02105636  Nivolumab versus Cetuximab/Methotrexate/Docetaxel
LUX-Head and Neck 3 3 NCT01856478  Afatinib versusMethotrexate
3 NCT00588770 Bevacizumab+Docetaxel+Cisplatin versus Docetaxel+Cisplatin
/2 NCT03650764 Pembrolizumab+Ramucirumab
2 NCT04220866 Intratumoral MK-1454+Pembrolizumab versus Pembrolizumab

1b/2 NCT04193293

Duvelisib+Pembrolizumab

Source: https://clinicaltrials.gov. SCHNC: Squamous cell head and neck cancer; FU: Fluorouracil

In second-line therapy none of single CHT agents
demonstrated a superior clinical benefit over their con-
trol arms.[57-60] Cetuximab at escalating doses did
not impact ORR, PFS, and OS.[61] Cixutuxumab with
or without Cetuximab demonstrated limited benefit to
PES and OS despite the increased ORR observed with
Cixutuxumab and Cetuximab combination.[62] When
Gefitinib was added to Docetaxel, only a limited activ-
ity without improvements in ORR, PFS, and OS was
observed.[63]

Two studies assessed PI3K inhibitors.[64,65] PX-
866 added to Cetuximab failed to improve ORR,
PES, and OS over Cetuximab alone. Although ORR
reached borderline significance (OR=3.88, 95% CI:
1.91-7.86, p=0.05), when PI3K inhibitor was added to
taxane therapy,[50,64] PFS (HR=0.74, 95% CI: 0.55-
1.00, p=0.183), and OS (HR=0.86, 95% CI: 0.69-1.06,
p=0.16) did not improve.

In the network meta-analysis by Jin et al.,[66] 12
trials including a total of 10 and 12 second-line treat-
ments were available for PES and OS analysis, respec-
tively. Nivolumab was the highest-ranked treatment for
prolonging OS (0.95), while Buparlisib plus Paclitaxel
was the highest-ranked treatment for PFS (0.94). This
identified Nivolumab as the treatment of choice for
overall R/M SCHNC patients due to its most remark-
able OS benefit (HR 0.68, 95% CI: 0.58-0.80) and lower
AEs >grade 3 (OR0.37,95% CI: 0.11-1.22). Nivolumab
was also significantly associated with improvement of
OS in patients with high PD-L1 expression (HR 0.55,
0.43-0.70), but was similar to conventional CHT for

those with low PD-L1 expression. Buparlisib plus Pa-
clitaxel showed the best OS benefit in subgroups of pa-
tients with HPV-negative status.[66]

New Targets and Ongoing Trials

The frequent RAS-RAF family pathway activation[67]
in SCHNC has made it an appealing conceptual target,
although mostly unsuccessful in clinical scenario un-
til recently. The RAS family is composed of three dis-
tinct genes (HRAS, KRAS, and NRAS), which can be
pathologically activated by a series of mutations, some
of whose sites are shared between the genes. HRAS is
mutated in approximately 6% of SCHNC cases and
overexpressed in higher proportions.[68]

Ho et al.[69] described promising results of a sin-
gle-arm, open-label Phase II study when treating
HRAS-mutated R/M SCCHN using the farnesyltrans-
ferase (FT) inhibitor Tipifarnib, which prevents FT
from prenylating the HRAS protein CAAX tail mo-
tif. Inhibiting this prenylation prevents HRAS mem-
brane binding and thereby renders it inactive. Of the
22 patients with variant allele frequency (VAF) >20%
(high VAF), 20 were evaluable for response. Objective
RR for evaluable patients with high-VAF SCCHN was
55% (95% CI: 31.5-76.9). MPFS on Tipifarnib was 5.6
months (95% CI: 3.6-16.4) versus 3.6 months (95%
CI: 1.3-5.2) on last prior therapy. The MST was 15.4
months (95% CI: 7.0-29.7). The most frequent treat-
ment-emergent AEs were anemia (37%) and lym-
phopenia (13%). The safety profile of Tipifarnib was
tolerable and manageable in this Phase II trial. The
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study population had significant prior treatment with
a median of two prior lines of therapy and the majority
of patients had received IMT. These results represent
potentially impactful change in clinical SCHNC re-
search and successful targeting of HRAS would mark a
significant step forward for precision oncology care in
SCHNC.[70] Unfortunately, a lot of patients with R/'M
SCHNC have no response to IMT, or initial responses
are followed by disease progression. To improve re-
sponse rates and survival, ongoing trials are evaluating
various combinations of novel drugs including ICIs,
therapeutic vaccines, and cytotoxic agents. Selected
ongoing studies continue recruitment and further re-
sults are eagerly awaited (Table 1).

Conclusion

SCHNC represents a diverse group of diseases. The
outcome for R/M SCHNC remains poor for most
patients. Currently approved immunotherapies have
shown some promise but unfortunately only a small
fraction of patients benefit. Appropriate selection of
patients including identification of predictive markers
of sensitivity and/or resistance to treatment remains of
paramount importance. Investigational strategies us-
ing IMT, vaccines, cellular therapy, and optimization
of incorporation of biomarkers promise to further ad-
vance the field. Many promising studies are ongoing
and the next several years will be exciting as the results
of these studies become available.
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