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Summary Head and neck cancer (HNC) are aggres-
sive cancers and represents the sixth leading cancer
by incidence worldwide. This kind of cancer con-
stitutes about 3% of all newly diagnosed malignant
tumors in humans, and this percentage is likely to
increase in the future. Most common available treat-
ment methods which include surgery, radiotherapy,
and chemotherapy are associated with low survival
outcomes in combination with substantial toxicities
emphasize the necessity for novel treatment strate-
gies.The combination immunotherapies represent a
fundamental step in the progress towards improving
responses, and immune checkpoint inhibitors will
likely become the immunotherapeutic backbone of
future cancer treatments.
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Background

Head and neck cancer (HNC) are aggressive cancers
and represent the sixth leading cancer by incidence
worldwide. This kind of cancer constitutes about 3%
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of all newly diagnosed malignant tumors in humans,
and this percentage is likely to increase in the future
(1].

HNC comprises a heterogeneous group of tumors
with different natural history that strictly depends on
histology, anatomical site of origin and tumor biology.

Well-known risk factors are alcohol abuse, tobacco
smoking, and human papillomavirus (HPV) infection
[2]. HNC is the result of cumulative mutations that
cause the activation of oncogenes and the inactivation
of tumor suppressor genes in a clonal cell population
(1].

Nearly all the cases of head and neck malignancies
(95%) are represented by squamous cell carcinoma
(HNSCC) arising in the oral cavity and pharynx [1].
Patients with HNSCC have altered lymphocyte home-
ostasis (mainly reduced levels of CD3+, CD4+, and
CD8+ T cells) compared to healthy controls. This im-
balance even remains 2 years after treatment with cu-
rative intent [3], whereby most patients present with
locoregionally advanced disease, and more than 50%
have recurrence within 3 years by immune evasion,
which is mediated in part by expression of the pro-
grammed death ligands (PD-L1 and PD-L2) of the
T-cell suppressive immune-checkpoint receptor pro-
grammed death 1 (PD-1) [4] The PD-1/PD-L1 immune
checkpoints have important roles in the formation of
“immune privilege” regions, viral persistence, tumor
development and immune evasion resulting in a dys-
function of CD8 cytotoxic T cells (CTL) [5-7]. Addi-
tionally, HNSCC cells develop the ability to evade anti-
tumor immune attacks by diminishing recognition of
cancer-specific antigens by T cells via downregulating
the antigen processing machinery (APM, [8]).
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Single agent checkpoint inhibitor therapy in
HNSCC

The use of immune check point inhibitors (CPI) that
block the interaction between PD-1/PD-L1 are ap-
pealing treatment options for patients and clinicians
for several reasons: first, they have broad activity,
demonstrating response rates ranging from 15 to
90% in over 10 different cancer types. Second, they
frequently induce durable disease control. World-
wide the PD-1 CPI nivolumab and pembrolizumab
have been approved for the treatment of recurrent/
metastatic (R/M) HNSCC.

Initial evidence for the efficacy of nivolumab, a hu-
man IgG4 monoclonal antibody directed against PD-
1 protein, came from metastatic melanoma trials.
Nivolumab has been associated with a 34% 5-year
overall survival (OS) rate in this setting, with similar
durability observed in other cancers. However, the
activity of CPI monotherapy in terms of response
rate is limited in heavily pretreated R/M HNSCC
patients compared to melanoma or non-small cell
cancer patients, although early clinical trial results
such as the KEYNOTE-012 or KEYNOTE-055 studies
were encouraging. In the KEYNOTE-012 trial Chow
et al. demonstrated an overall response rate (ORR) of
20% with the humanized monoclonal PD-1 antibody
pembrolizumab [9]. In the larger phase 2 KEYNOTE-
055 study including patients with platinum and ce-
tuximab refractory R/M HNSCC Bauml et al. reported
that pembrolizumab was an effective and well tol-
erated option. ORR was 16% and despite that 64%
of patients experienced a treatment-related adverse
event, the majority of which were grade 1 to 2 [10].

Since then, the results of two pivotal phase 3 stud-
ies with nivolumab and pembrolizumab monotherapy
in platinum-resistant HNSCC have been published re-
sulting in the approval of those compounds:

The randomized controlled phase 3 CheckMate 141
trial compared nivolumab to single-agent chemother-
apy (methotrexate, docetaxel or cetuximab) revealing
a longer OS (7.5 months vs. 5.1 months), a benefit in
quality of life and a lower incidence of treatment-re-
lated adverse events over conventional cytotoxic drugs
[2, 4]. Of note, only a minority of patients responded
to nivolumab yielding an ORR of 13.3% vs. 5.8% in
favor of nivolumab in the total population [4].

The second randomized controlled phase 3 study

(KEYNOTE-040) evaluated the benefit of pembrolizumab

compared with standard of care therapy (methotrex-
ate, docetaxel, or cetuximab intravenously) in a very
similar setting as CheckMate 141. Interestingly, the
trial missed its primary OS endpoint in the initial
analysis (OS 8.4 vs. 7.1 months; HR 0.81), although
the clinical activity of pembrolizumab was obvious
[11, 12]. Further subgroup analyses revealed that the
OS benefit was more pronounced in patients with
higher PD-L1 expression on their tumors or in the
tumor microenvironment than in those without PD-

L1 expression. ORR was 14.6%. Pembrolizumab had
a better safety profile than standard of care, with over-
all profiles consistent with those previously observed
and no new or unexpected toxicities were reported
[11].

Checkpoint inhibitor combinations

As outlined above the vast majority of R/M HNSCC
patients experience primary or secondary disease pro-
gression following treatment with CPI monotherapy.
In order to overcome resistance to CPI and enhance
their efficacy multiple combination strategies have
been developed. From a clinical perspective the most
promising approaches include the combination with
cytotoxic regimens such as radiation or chemotherapy
or dual checkpoint blockade of a PD-1/PD-L1 plus
cytotoxic T-lymphocyte-associated protein 4 (CTLA-
4) inhibitor. Both strategies have been investigated in
HNSCC and are based on a sound scientific rationale.

Targeting CTLA-4+PD-1/PD-L1 can produce com-
plementary effects on effector T cells, leading to T cell
activation by CTLA-4 in the priming phase of the
immune cycle and modulation of effector function
by PD-1 inhibition. Despite initial enthusiasm raised
by early trial results evaluating the combination of
the PD-L1 inhibitor durvalumab (D) plus the CTLA-
4 inhibitor tremelimumab (T), larger studies reported
only modest efficacy. The CONDOR phase 2 study in
PD-L1 low/negative disease could not demonstrate
superior efficacy of D+ T compared to D [13]. More
importantly the negative results of the EAGLE study
have been released recently. EAGLE was a phase 3,
randomised, open-label, multicenter trial evaluating
D or D in combination with T versus standard of
care chemotherapy in patients with R/M HNSCC who
experienced disease progression following platinum-
based chemotherapy, regardless of their PD-L1 status.
D (OS 6.5 months) and D+ T (OS 7.6 months) did not
demonstrate a statistically significant improvement
in OS compared to standard of care (OS 8.3 months)
(14]. Although the results of the first line studies
Checkmate 651 with nivolumab plus ipilimumab and
the KESTREL study with D+ T are still pending, the
concept of CTLA-4/PD-1 inhibition in the absence of
a suitable predictive biomarker remains challenging
in R/M HNSCC.

Secondly and more successfully, modalities that re-
sult in cell death, such as radiotherapy and chemo-
therapy in combination with CPI have been investi-
gated in HNSCC.

Different chemotherapeutic drugs—apart from
their cytotoxic effect—modulate the immune mi-
croenvironment via various mechanisms [15] includ-
ing:

e Increased immunogenicity due to tumor cell apop-
tosis (anthracyclines, 5-fluorouracil [5-FU] or oxali-
platin).
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e Direct immunostimulation activating immune ef-
fector cells (gemcitabine, paclitaxel and peme-
trexed)

e Indirect immunostimulation inhibiting immuno-
suppressive cells such as regulatory T cells or
myeloid derived suppressor cells (5-FU, cyclophos-
phamide and oxaliplatin)

Very recently, a phase 3 study showed that chemother-
apy plus CPI is a valuable strategy for the treatment
of R/M HNSCC.

The KEYNOTE-048 study, was a randomized,
phase 3 open-label trial of pembrolizumab, or pem-
brolizumab plus platinum plus 5-FU chemotherapies
versus standard of care platinum plus 5-FU plus ce-
tuximab in first line R/M HNSCC. The final results,
which were recently presented at ASCO 2019, showed
that compared with standard of care pembrolizumab/
chemotherapy had superior OS in the total popula-
tion (13.0 months vs. 10.7 months) and PD-L1 positive
subgroups and pembrolizumab monotherapy was su-
perior in PD-L1 positive subgroups as well compared
to standard of care [16]. Based on these results the
FDA approved pembrolizumab in this setting in the
United States of America.

Besides cytotoxic chemotherapy, radiotherapy can
also influence the tumor immune response. Tumor
cell death from irradiation can enhance the antitu-
mor immunity by inducing antigen expression on tu-
mor cells and activating lymphocytes [17, 18], and by
generating a potential so-called abscopal effect [19],
although this has not been reproducibly shown in HN-
SCC.

Finally, it has to be noted that targeted thera-
pies such cetuximab, an approved anti-Epidermal
Growth Factor Receptor (Anti-EGFR) monoclonal an-
tibody, displays immunomodulatory effects as well via
antigen dependent cytotoxicity (ADCC) and should
not be abandoned as an immunotherapeutic agent
[20]. While its efficacy is modest, when adminis-
tered as a monotherapy, novel combination strategies
such as with pembrolizumab or the angiogenesis
inhibitor pazopanib warrant further investigation.
Pembrolizumab plus cetuximab showed a promising
ORR of 42.8% in a small cohort of platinum refrac-
tory HNSCC as recently reported [21]. On the other
hand cetuximab plus pazopanib demonstrated sub-
stantial anti-tumor activity in both cetuximab-naive
cetuximab-resistant HNSCC [22].

Perspectives and conclusion

The management of both locally advanced and R/M
HNSCC remains a clinical challenge, since current
treatment options are still unsatisfactory. Conven-
tional therapeutic approaches including surgery, ra-
diotherapy and systemic therapy are associated with
suboptimal survival outcomes in combination with
substantial toxicities and the necessity for novel treat-

ment strategies is obvious. While the introduction of
CPI therapy into the clinical routine resulted in un-
precedented long-term survival, these therapies fail in
the majority of cases. Therefore, not only novel com-
bination strategies with cytotoxic therapies, radiation,
and other CPI or oncolytic viruses have to be devel-
oped, but also predictive biomarkers and the optimal
time point (neo-adjuvant, locally advanced, R/M) for
the use of these compounds have to be identified.
However, there is hope that immunotherapy will be
ready for prime time in the near future facilitating
long-term survival in the majority of HNSCC patients.
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