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Chapter 14

Is there a Role for Adjuvant Targeted
and Immunotherapies in Patients
with Locoregionally-Advanced Head
and Neck Cancer?

Kevin J. Harrington

Introduction

Although surgery and radiotherapy are the main curative treatment modalities in
patients with locoregionally-advanced squamous cell cancers of the head and neck
(LA-SCCHN)), their use as single modality therapies or combined as dual modality
(surgery and adjuvant post-operative radiotherapy) treatment is associated with
unacceptably poor outcomes for many patients. Consequently, the development of
curative therapies for LA-SCCHN has seen an inexorable shift towards combinato-
rial approaches that include systemic treatments delivered alongside surgery and/or
radiotherapy.

As is frequently the case in oncology, clinicians have used the lessons learned in
treating patients in the context of relapsed and/or metastatic head and neck cancer
to provide useful indicators towards therapeutic approaches that can be employed
effectively in the locoregionally-advanced setting. Building on data demonstrating
the benefit of systemic platin-based chemotherapy [1, 2] with or without epidermal
growth factor receptor (EGFR) inhibition [3, 4] in patients with relapsed and/or
metastatic head and neck cancer, clinicians have established a robust body of evi-
dence to support the use of systemic agents in the context of treating
LA-SCCHN. Thus, multimodality regimens in which radiotherapy is delivered with
the addition of concomitant platin-based chemotherapy [5, 6] or a monoclonal anti-
body that targets EGFR [7, 8] have become standards-of-care in younger patients of
good performance status. However, similar approaches involving the use of either
chemotherapy or EGFR inhibition in the context of adjuvant therapy delivered after
definitive or post-operative (chemo)radiotherapy have not, as yet, resulted in
practice-changing outcomes.
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In the case of immune checkpoint inhibitors (ICPI), there have also been attempts
to extend the principle of applying that which is effective in the relapsed and/or
metastatic setting to earlier time points within the patient pathway. ICPIs have been
shown to be more effective than standard-of-care chemotherapy in both first- [9]
and second-line [10-13] treatment of relapsed and/or metastatic head and neck can-
cer and have become new global gold-standard therapies. Importantly, in each of the
practice-changing trials of ICPIs in head and neck cancer, patients have received
prolonged dosing with immunotherapy and many have achieved durable and pos-
sibly permanent remissions. In many ways, the use of prolonged dosing regimens
with ICPIs, even in patients who have achieved radiological complete remissions,
can be seen as mimicking a course of adjuvant therapy. It is, therefore, no surprise
that a number of clinical trials are currently addressing the question of using ICPIs
in the adjuvant setting after the delivery of curative-intent treatment regimens,
including studies involving adjuvant therapy after definitive chemoradiotherapy or
surgery followed by post-operative chemoradiotherapy.

Therefore, in this chapter, we will discuss the potential role of adjuvant therapies
in patients with LA-SCCHN. Data on the use of cytotoxic chemotherapy agents will
be reviewed first in order to provide a context for more recent attempts to develop
effective adjuvant approaches based on EGFR-targeted therapies and ICPIs.

Adjuvant Post-Operative Chemoradiotherapy Improves
Outcomes in LA-SCCHN

Post-operative radiotherapy (PORT) is considered when the risk of recurrence of
disease above the clavicles exceeds 20% (either at the mucosal site or in surgically-
treated and -untreated nodal levels). Absolute indications for PORT include close
(less than 5 mm) or involved (positive) margins at the primary tumour resection site,
two or more involved cervical lymph nodes, extracapsular spread and invasion of
the soft tissues of the neck. The presence of lymphovascular space invasion and
perineurial invasion are relative indications for PORT that are considered in associa-
tion with other factors [14].

The role of adjuvant post-operative chemoradiotherapy (POCRT), as opposed to
PORT, was clarified in two seminal studies published in 2004 [15, 16] and sum-
marised in Fig. 14.1. It is important to emphasise that, in both of these trials, the
delivery of chemotherapy was restricted solely to the period of time during which
the patient received adjuvant post-operative radiotherapy. In other words, there was
no use of chemotherapy in a fashion that might be considered as true adjuvant ther-
apy. The inclusion criteria for the RTOG 9501 [15] and EORTC 22931 [16] studies
were slightly different, but the overall findings were remarkably similar. In the
RTOG study, loco-regional control and disease-free survival were increased by the
addition of concomitant cisplatin to PORT. There was a 10% improvement in 2-year
loco-regional control (82% vs 72%) in favour of POCRT. In the EORTC study,
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Fig. 14.1 Trial designs and main findings of the RTOG 9501 and EORTC 22931 trials of post-
operative radiotherapy versus post-operative chemoradiotherapy

5-year progression-free and overall survival rates were increased by the addition of
concomitant cisplatin to PORT.

The authors of those two studies subsequently amalgamated the datasets to
derive consensus indications for POCRT [17]. They found that extracapsular spread
in lymph node disease and the presence of microscopically involved resection mar-
gins were the only risk factors for which the impact of POCRT was significant in
both trials. Therefore, these two factors have been widely adopted as absolute indi-
cations for POCRT across the globe. The combined analysis also suggested a trend
in favour of POCRT in patients with stage III/IV disease, those with perineurial
invasion, lymphovascular space emboli or level IV and V lymph nodes in the case
of oral cavity or oropharyngeal cancers. These factors have not been accepted
widely as absolute indications for POCRT.

Adjuvant Chemotherapy Is Not Effective in LA-SCCHN

The Meta-Analysis of Chemotherapy on Head and Neck Cancer (MACH-NC) col-
laborative group was originally published in 2000 and represented a landmark study
that fundamentally changed the standard-of-care treatment paradigms for patients
with stage ITII/IV disease [5]. That meta-analysis addressed three specific issues: (i)
the effect on survival outcomes of adding chemotherapy to locoregional treatment;
(i1) the effect of different chemotherapy schedules; and (iii) the role of induction/
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neoadjuvant chemotherapy in laryngeal preservation. Data relating to the first two
questions have provided clear guidance on the absence of a defined role for adjuvant
cytotoxic chemotherapy in LA-SCCHN. Thus, although the meta-analysis, which
included 63 trials involving 10,741 patients, demonstrated that survival following
definitive local therapy was significantly improved with the addition of chemother-
apy, neither induction nor adjuvant chemotherapy was seen to have had a significant
effect on survival outcomes.

In view of the heterogeneity of the studies included in the original MACH-NC
meta-analysis, a further study was conducted in which the group updated their
results by including individual patient data from randomised trials that were con-
ducted between 1994 and 2000 [6]. Data from a total of 87 randomised trials were
available for the analyses. Because some trial arms were used more than once in the
analysis, the total number of comparisons in the updated meta-analysis was 108
comprising data on 17,493 patients. The majority of new trial data were specifically
related to the use of concomitant chemotherapy and resulted in the meta-analysis
being able to draw much clearer conclusions about the value of this treatment
approach. As with the previous analysis, there was a significant effect of the timing
of chemotherapy with concomitant chemotherapy clearly offering the greatest ben-
efit (hazard ratio 0.81 (95% CI 0.78-0.86). Once again, neither induction (hazard
ratio 0.96 (95% CI 0.90-1.02) nor adjuvant (hazard ratio 1.06 (95% CI 0.95-1.18)
chemotherapy was found to be better than locoregional therapy alone. As a conse-
quence, there is broad agreement across the globe that adjuvant chemotherapy has
no established role when delivered after definitive surgery, radiotherapy, or radical/
post-operative chemoradiotherapy.

Epidermal Growth Factor Receptor-Targeted Therapies
in LA-SCCHN

SCCHN very frequently show upregulated EGFR signalling. EGFR is a member of
the c-erbB/HER family of transmembrane type I receptor tyrosine kinases, which
comprises a total of four members (EGFR/c-erbB-1/HERI1, c-erbB-2/neu/HER-2,
c-erbB-3/HER-3, c-erbB-4/HER-4 [18, 19]). HER-family receptor proteins share a
common structure, consisting of a glycosylated extracellular ligand-binding domain,
a hydrophobic trans-membrane component and an intracellular domain with tyro-
sine kinase activity. When the specific (cognate) ligand binds to its ligand-binding
domain on the extracellular component of a HER-family member, it causes receptor
dimerization and activation of the kinase domain. This, in turn, mediates phosphor-
ylation of target proteins, which triggers a cascade of intracellular secondary mes-
sengers that alter patterns of gene expression. In this way, binding of a protein on
the cell surface can influence the cell’s behaviour. It is important to note that there
is no ligand for the c-erbB2/HER2 receptor and that the c-erbB3/HER3 receptor has
no kinase activity. Nonetheless, these receptors are able to participate in signalling
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by dimerizing with appropriate partners. For example, EGFR:c-erbB3 (HER1/
HER3) and c-erbB-2:c-erbB-3 (HER2/HER3) heterodimers can exploit ligand
binding to the HER3 component and kinase-mediated signalling from the EGFR or
HER?2 component of the partnership.

Normally, activation of HER-family receptors by their cognate ligands (growth
factors) is very tightly controlled—through regulation of the expression of the
receptor, the availability of the ligand and the ability of the cell to de-phosphorylate
activated receptors. In this way, proliferation of normal tissues is carefully regulated
to avoid unnecessary or unscheduled cell growth. In contrast, in SCCHN there is
very frequently a state of independence from normal regulatory mechanisms that is
driven through a number of different processes. These include: (i) manufacture and
release of growth factors that stimulate HER-family receptors on the malignant cell
(autocrine signalling) and on neighbouring malignant (and normal) cells (paracrine
signalling); (ii) altering the number, structure or function of the surface growth fac-
tor receptors expressed on tumour cells; and (iii) by altering the signalling pathways
downstream of the receptor. In contrast to other tumour types, in which EGFR gene
amplification or mutation is common (e.g. lung adenocarcinoma), overexpression
of the receptor, without gene amplification, is the dominant process whereby EGFR
affects the pathobiology of SCCHN. The roles of HER2, HER3 and HER4 in
SCCHN remain unclear. However, it is known that HER2/HER3 heterodimers are
potent inducers of the PI3-kinase anti-apoptotic pathway [20] and this may be rel-
evant to particular subsets of SCCHN, including human papillomavirus (HPV)-
related disease®”.

Irrespective of the fact that SCCHN rarely shows evidence of EGFR mutation,
the evidence of single-agent responses to HER-family-targeted therapies strongly
supports the notion that these tumours can be reliant on signalling through these
pathways in order to maintain the malignant phenotype. This reliance on activation
of an oncogenic driver has been called “oncogene addiction” [21] and is seen as a
potential point of therapeutic attack against a range of tumour types. Therefore,
HER-family receptors represent attractive therapeutic targets in SCCHN and two
main classes of drugs, monoclonal antibodies (MAB) and small molecule tyrosine
kinase inhibitors (smTKI), have been developed. MAB are large molecules directed
against the extracellular domain of the receptor, while smTKI inhibit the intracel-
lular kinase domain of the receptor.

Anti-EGFR Monoclonal Antibodies Are Not Used as Adjuvant
Therapies for LA-SCCHN

Anti-EGFR-targeted monoclonal antibodies (cetuximab, zalutumumab, panitu-
mumab, nimotuzumab) have been extensively tested in patients with relapsed and/
or metastatic head and neck cancers. Cetuximab has been shown to improve the
outcome of first-line palliative chemotherapy [3]. In the EXTREME study, 442
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eligible patients with untreated recurrent and/or metastatic SCCHN received cispla-
tin or carboplatin plus 5-fluorouracil every 3 weeks for a maximum of 6 cycles.
Cetuximab (400 mg/m? loading dose, then 250 mg/m? per week) was administered
to 222 randomly selected patients. Patients in the cetuximab arm who showed stable
disease or treatment response were planned to continue with maintenance cetux-
imab until disease progression or unacceptable toxicity. This study showed that the
cetuximab/platinum/5-fluorouracil combination prolonged median overall survival
from 7.4 months to 10.1 months (P = 0.04). There were also increases in the median
progression-free survival time (3.3 to 5.6 months; P < 0.001) and the response rate
(20% to 36%; P < 0.001) [3]. Consequently, the EXTREME regimen was adopted
as a gold-standard treatment for relapsed/metastatic head and neck cancer. In con-
trast, neither panitumumab [22] nor zalutumumab [23] has been registered for the
treatment of relapsed and/or metastatic head and neck cancer following negative
phase III trials, although the data from those trials was strongly suggestive of activ-
ity of those agents. The use of nimotuzumab is largely restricted to India and there
are very limited data relating to its use in recurrent and/or metastatic SCCHN [24].
Cetuximab has also been approved as part of a curative regimen for LA-SCCHN. In
a phase III study of 424 subjects with locally or regionally advanced SCCHN,
locoregional control (median 24.4 vs. 14.9 months; hazard ratio: 0.68; P = 0.005)
and overall survival (median 49.0 vs. 29.3 months; hazard ratio: 0.74; P = 0.03)
were significantly prolonged in patients receiving radiotherapy and cetuximab com-
pared to those treated with radiotherapy alone [7, 8]. However, in this study, there
was no continued, adjuvant use of cetuximab beyond the completion of radiother-
apy. In addition, both zalutumumab and panitumumab have been tested in combina-
tion with radiation/chemoradiation, again without any attempt to use them in an
adjuvant phase beyond the completion of definitive treatment. Neither of these
agents improved outcomes when compared to the standard therapy arms and they
have not been approved in the context of LA-SCCHN [25-27]. Nimotuzumab is
widely used with chemoradiotherapy in India, following the publication of a posi-
tive randomised phase III trial. However, once again, there was no use of nimotu-
zumab following completion of definitive loco-regional therapy [28] and, therefore,
there is no evidential basis on which to deliver this therapy in an adjuvant setting.

Small Tyrosine Kinase Inhibitors Are Not Effective Adjuvant
Therapies in LA-SCCHN

A number of agents have been developed to target HER-family members across a
variety of different tumour types. In the context of head and neck cancer, gefitinib
and erlotinib (EGFR/HERI1 inhibitors) [29-31], lapatinib (HER1/HER2 inhibitor)
[32, 33] and afatinib (pan-HER inhibitor) [34] have been most extensively investi-
gated. Studies have included assessments of agents in the palliative setting for
relapsed and/or metastatic disease. Despite the fact that these agents demonstrate
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single-agent activity in phase I/II trials, randomised studies have failed to demon-
strate clinically meaningful survival advantage relative to standard-of-care treat-
ment and none of them is in routine clinical use for patients with relapsed and/or
metastatic disease. Specifically, a randomised phase III study was conducted to
compare survival in 486 patients with recurrent or metastatic SCCHN treated with
gefitinib 250 or 500 mg/day or standard-of-care single-agent weekly methotrexate
[35]. Neither of the gefitinib doses improved overall survival compared with metho-
trexate (hazard ratios 1.22 (95% CI 0.95-1.57 and 1.12 (95% CI, 0.87-1.43),
respectively. The median overall survivals were 5.6, 6.0, and 6.7 months for gefi-
tinib 250 mg/day, gefitinib 500 mg/day, and intravenous methotrexate, respectively.
Afatinib has been assessed in the phase III LUX head and neck-1 study in patients
receiving second-line therapy for relapsed/metastatic SCCHN [36]. A total of 583
patients were treated with afatinib (322 patients) or methotrexate ((161 patients).
Afatinib significantly increased median progression-free survival (2.6 versus
1.7 months, p = 0.03) but did not improve median overall survival (6.8 versus
6.0 months) relative to methotrexate. In an integrated analysis of quality of life,
afatinib showed a delay in deterioration of global health status, pain and swallowing
problems (all p < 0.03) but such data were of insufficient weight to lead to regula-
tory approval of this therapy.

In the context of adjuvant maintenance therapy using HER-family-targeted ther-
apies, there have been significant attempts to develop lapatinib and afatinib. A ran-
domised phase III study of lapatinib administered concomitantly with
chemoradiotherapy and as maintenance monotherapy in patients with high-risk
surgically-treated SCCHN has been reported [37, 38]. Patients with resected stage
II-IVA SCCHN, with a surgical margin <5 mm and/or extracapsular extension in
metastatic cervical nodal disease were randomized to chemoradiotherapy (66 Gy
total dose and 100 mg/m? cisplatin administered on days 1, 22 and 43) plus placebo
or lapatinib (1500 mg/day) prior to and during chemoradiotherapy, followed by
12 months of maintenance monotherapy (either placebo or lapatinib). Six hundred
and eighty-eight patients were enrolled; 346 received lapatinib and 342 received
placebo. With a median follow-up of 35.3 months, the study was terminated early
due to the apparent plateauing of disease-free survival events. Median disease-free
survivals were 53.6 months and “not reached” for lapatinib and placebo, respec-
tively; hazard ratio 1.10 (95% CI 0.85-1.43). No significant differences in disease-
free survival by HPV status or overall survival were observed between the two
treatment arms. Similar numbers of patients in both treatment arms experienced
adverse events, with more patients in the lapatinib arm experiencing serious events
(48% vs 40%). This study demonstrated that adding lapatinib to chemoradiotherapy
and its use as long-term adjuvant therapy was safe, but did not offer any efficacy
benefits compared with placebo in patients with surgically-treated high-risk SCCHN.

In the LUX head and neck-2 study, 617 patients were randomised to treatment
(411 to afatinib and 206 to placebo) in a true adjuvant context [39, 40]. Eligible
patients had histologically or cytologically confirmed LA HNSCC (Stage III, IVa or
IVb SCC of the oral cavity, oropharynx or hypopharynx, or Stage IVa or IVb SCC
of the larynx). Since HPV status was not determined for eligibility, unfavourable
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risk was defined as non-oropharynx primary site or oropharynx cancer in heavy
smokers (>10 pack years). Patients were required to have unresected disease prior
to chemoradiotherapy. Concomitant definitive chemoradiotherapy had to have been
completed no longer than 24 weeks prior to randomisation, comprising radiother-
apy with curative intent to a minimum dose of 66 Gy in 33 fractions, and cisplatin
or carboplatin. No evidence of disease was required on clinical and radiographic
examinations (defined as no residual tumour after chemoradiotherapy (with or with-
out RO resection at the primary site or neck dissection). A pre-planned futility analy-
sis, showed the study was unlikely to demonstrate a significant advantage with
afatinib and the trial was halted early on the recommendation of the independent
data-monitoring committee. Patients were discontinued from treatment and follow-
up for disease recurrence and survival was stopped. The percentage of patients tak-
ing at least 80% of the planned study medication was lower for the afatinib group
(85.3%) than the placebo group (98.5%), almost certainly reflecting the appreciable
toxicity associated with chronic administration of this pan-HER-targeted oral medi-
cation. Median disease-free survival (DFS) by investigator review was 43.4 months
(95% CI 37.4—not estimable) with afatinib versus “not estimable” (95% CI 40.1-not
estimable) with placebo (HR 1.13, 95% CI 0.81-1.57; stratified log-rank test
p = 0.48). The DFS rate at 2 years was evaluated using the Kaplan-Meier method;
the probability of being disease-free at 2 years was 67.2% in the afatinib group and
73.5% in the placebo group (estimated difference: —6.3%, 95% CI -15.0-2.5;
p = 0.16). At the time of data cut-off for the futility analysis, overall survival data
were immature. The effect of afatinib versus placebo on DFS was explored in pre-
planned subgroup analyses based on stratification factors, biomarker status, demo-
graphics, baseline disease characteristics and prior anti-cancer chemotherapy. These
subgroup analyses were generally consistent with the primary analysis and showed
no clear trend of benefit in any subgroup, although there was a slight benefit for
afatinib patients with nodal status N2b—N3 (HR 0.82, 95% CI 0.55-1.21).

Immune Checkpoint Inhibitors as Adjuvant Therapies
in LA-SCCHN

In recent years, immunotherapy has emerged as a new pillar in the treatment of
many solid cancers [41]. This renewed interest in immunotherapy has been under-
scored by huge advances in our understanding of the fundamental biological prin-
ciples that guide the activity of the immune system. In particular, specific immune
checkpoints have been discovered that are integral components of normal immune
responses. In normal health, these checkpoints function as negative regulators or
“brakes” on the normal immune response and prevent T cells from becoming chron-
ically activated or aberrantly targeted against normal tissues. Many cancers exploit
these inhibitory pathways in order to escape from immunosurveillance.

Proteins that are expressed on activated T cells, such as cytotoxic T-lymphocyte-
associated protein-4 (CTLA-4) and programmed death-1 (PD-1), are key players
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that allow many cancers to evade anti-tumour immunity by interfering with the
activation and effector phases of immune responses, respectively. In the context of
relapsed and/or metastatic head and neck cancer, we have clear evidence that block-
ade of signalling through the PD-1 pathway (mediated by programmed death
ligand-1 (PD-L1) expressed on the surface of cancer and other cells) can yield sig-
nificant clinical responses. Indeed, we now have positive phase III trial data, ini-
tially in the second-line and, more recently, in the first-line setting, to show that
anti-PD-1-targeted therapies are capable of significantly improving overall survival
in patients with relapsed and/or metastatic head and neck cancers [9-13]. As with
chemotherapy and HER-family-targeted therapies, such data have spurred on inves-
tigators to investigate the potential value of immune checkpoint inhibitors (ICPI) as
adjuvant therapies for cancer.

A number of lines of evidence can be invoked to support the hypothesis that
adjuvant ICPI therapy might be beneficial in patients treated for LA-SCCHN. First,
there are data in patients with melanoma that demonstrate that the “baseline tumour
size” is an independent, statistically significant predictor of overall survival in
patients treated with anti-PD-1 ICPI [42]. In addition, phase III clinical trials have
shown improvement in progression-free and overall survival endpoints for tumour
types such as melanoma and lung cancer [43—46]. As a guide to the management of
SCCHN, the data from the PACIFIC trial in lung cancer are most compelling
because the patient population comprised those with locally-advanced, stage III
non-small-cell lung cancer who had not progressed on chemoradiotherapy delivered
with curative intent [45, 46]. Interestingly, patients were required to commence
adjuvant anti-PD-L1 therapy (durvalumab) within 42 days of completion of
chemoradiotherapy.

At the time of writing, there are at least 3 major trials that have either completed
recruitment or are still ongoing that address the question of adjuvant/maintenance
ICPI in locally-advanced head and neck cancer. The designs of these trials are sum-
marised in Figs. 14.2, 14.3 and 14.4.

LEAD-IN TREATMENT MAINTENANCE  FOLLOW-UP
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+ Avelumab IS Avelumab
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Key: F/U — follow-up; HPV — human papillomavirus; LA-SCCHN — locally-advanced squamous cell cancer of the
head and neck; g2w — every 2 weeks; R — randomisation; RT - radiotherapy

Fig. 14.2 Javelin Head and Neck-100 study design. Key: F/U follow-up; HPV human papilloma-
virus; LA-SCCHN locally-advanced squamous cell cancer of the head and neck; g2w every 2
weeks; R randomisation; RT radiotherapy
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** Expression of P16 is highly correlated with HPV in oropharyngeal cancer. Tumors outside the
oropharynx are considered HPV negative regardless of results of p16 staining.
+ Chemotherapy: Cisplatin 100 mg/m? x 3; RT: AFX — 200 cGY/6 per week, SFX — 200 cGy/5 per week

Fig. 14.3 KEYNOTE-412 clinical trial design. ““Expression of P16 is highly correlated with HPV
in oropharyngeal cancer. Tumors outside the oropharynx are considered HPV negative regardless
of results of p16 staining. + Chemotherapy Cisplatin 100 mg/m* x 3; RT AFX — 200 cGY/6 per
week, SFX — 200 cGy/5 per week. Key: AFX accelerated fractination; p16-positive/negative sur-
rogate measure for human papillomavirus; R randomisation; R7 radiotherapy; SFX standard
fractionation

Stratification By:
* Response to defeinitive local treatment (CR vs. PR or SD)
* HPV Status (positive vs. negative)
¢ 20% enrollment cap for HPV-positive Atezolizumab
* Type of DLT (primary surgery vs. no primary surgery Q3W x 16 doses or 1 year,
whichever is first

No cross-over allowed

Placebo
Q3W x 16 doses or 1 year,
*High-Risk Definition: whichever is first
* HPV negative = subsets of Stage IVA or IVB
* HPV positive = subsets of Stage Il

Key: CR — complete remission; DLT — definitive local treatment; HPV — human papillomavirus; PR — partial
remission; Q3w — every 3 weeks; R — randomisation; RT - radiotherapy ; SD — stable disease

Fig. 14.4 IMvoke010 clinical trial design. Key: CR complete remission; DLT definitive local
treatment; HPV human papillomavirus; PR partial remission; Q3w every 3 weeks; R randomisa-
tion; RT radiotherapy; SD stable disease

The Javelin Head and Neck 100 study was a randomized, double-blind, placebo-
controlled, parallel-arm, superiority study of the anti-PD-L1 agent, avelumab, ver-
sus placebo. Patients with LA-SCCHN (oral cavity, oropharynx, larynx, or
hypopharynx) who were eligible for definitive chemoradiotherapy were enrolled
(details of patient groups are provided in Fig. 14.2). Patients were randomized to
receive either avelumab or placebo plus standard-of-care chemoradiotherapy.
Randomization was stratified by tumour stage (<T4 vs T4), nodal stage (NO/
N1/2aN2b vs N2¢/N3), and HPV status (positive vs negative). There were three
treatment phases in the study: lead-in phase; treatment phase; and maintenance
phase. The primary endpoint of Javelin Head and Neck 100 is the progression-free
survival (PFS) per modified Response Evaluation Criteria in Solid Tumours
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(RECIST) version v1.1 by investigator assessment. Secondary endpoints include
overall survival, pathologic complete response, neck dissection, locoregional fail-
ure, objective response, distant metastatic failure, and duration of response, per
modified RECIST v1.1 by investigator assessment. In March 2020, the study spon-
sors accepted the recommendation of the independent Data Monitoring Committee
to terminate the JAVELIN Head and Neck 100 trial, as the study is unlikely to show
a statistically significant improvement in the primary endpoint of PFS based on a
pre-planned interim analysis [47]. A detailed analysis of the study findings are
likely to be available for examination by the scientific community in 2021.

KEYNOTE-412 (ClinicalTrials.gov, NCT03040999) has a similar design to
Javelin Head and Neck 100 (Fig. 14.3). It is a randomized, double-blind, placebo-
controlled, phase III study of pembrolizumab 200 mg or placebo every 3 weeks in
combination with chemoradiotherapy and as maintenance/adjuvant therapy for a
total of 17 doses over one year [48]. Study recruitment has now closed, but patients
remain in follow-up as the data mature. Eligible patients were randomly assigned
1:1 to pembrolizumab or placebo with stratification according to radiotherapy regi-
men (accelerated versus standard fractionation), tumor site, pl6 status (orophar-
ynx—p16 positive vs oropharynx—p16 negative or larynx/hypopharynx/oral cavity
cancer), and tumour stage (III vs IV, AJCC TNM Version 7). Treatment is continued
until centrally confirmed disease progression, unacceptable toxicity, intercurrent ill-
ness that prevents further administration of treatment, investigator’s decision to
withdraw the patient, non-adherence to treatment or trial procedures, administrative
reasons requiring cessation of treatment, or the patient has received 17 administra-
tions of pembrolizumab/placebo (approximately 1 year). The trial is split into three
treatment phases. The first phase includes the pembrolizumab/placebo priming
dose, followed by chemoradiotherapy in combination with two additional pembro-
lizumab/placebo doses given every 3 weeks (duration, 8 weeks). The second phase
includes pembrolizumab/placebo maintenance/adjuvant dosing (14 doses over
about a year) during post-treatment follow-up. The third phase includes post-
treatment follow-up. The primary end point of the trial is event-free survival (EFS)
using RECIST vl1.1. EFS is defined as the time from the date of randomization to
the date of first record of (1) progression per RECIST v1.1 by blinded independent
central review ([a] locoregional progression or recurrence or [b] distant metastasis),
(2) salvage surgery at the primary tumour site when invasive cancer is present, (3)
neck dissection performed >20 weeks after completion of CRT when invasive can-
cer is present, or (4) death from any cause. The key secondary end point is overall
survival, which is defined as the time from randomization to death from any cause.
Other secondary end points include safety and patient-reported outcomes (PROs);
PROs are assessed using the European Organisation for the Research and Treatment
of Cancer Quality of Life Questionnaire (EORTC QLQ) core 30 items (C30) and
head and neck module (H&N?35) as well as the EuroQoL-5D (EQ-5D). Exploratory
end points include potential predictive biomarkers and immune dynamics in the
subgroup of patients with oropharyngeal p16-negative or larynx/hypopharynx/oral
cavity HNSCC and the overall population.
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The ImVoke-10 study (ClinicalTrials.gov NCT03452137) is a phase III, multi-
centre, randomized, double-blind, placebo-controlled trial of the anti-PD-L1 ICPI,
atezolizumab, as adjuvant therapy following definitive local therapy for high-risk
LA-SCCHN [49]. Its design is depicted in Fig. 14.4. Approximately 400 patients
will be randomised between atezolizumab and placebo given in a truly adjuvant set-
ting (Fig. 14.4). The co-primary endpoints are independent review facility assessed
EFS (per RECIST v1.1) or death from any cause and overall survival.

Summary and Conclusions

Despite relatively poor outcomes for many patients who present with LA-SCCHN,
we have, thus far, failed to develop effective adjuvant therapies to prevent loco-
regional and/or metastatic relapse following definitive local therapy. Extensive
effort has been exerted in attempting to develop adjuvant chemotherapy schedules,
but to no avail. Similarly, attempts to exploit the concept of “oncogene addiction”
by using adjuvant HER-family-targeted therapies have not been successful. There is
no evidence that either small molecule inhibitors or monoclonal antibodies given in
the adjuvant situation can favourably alter recurrence rates or survival outcomes.
Currently, most effort is being channeled into studies that seek to evaluate the poten-
tial role of ICPI as adjuvant therapies. Considerations around these trial designs are
complex, since both the Javelin Head and Neck 100 and the KEYNOTE-412 studies
involve a combination of concomitant (with chemoradiotherapy) and adjuvant ICPI
therapy. Neither study is designed to allow separate evaluation of the role of the
concomitant versus the adjuvant components of the therapeutic package.
Nevertheless, given the remarkable results in the context of relapsed and/or meta-
static head and neck cancer, there is cause for optimism that we may be able to
improve outcomes for our patients.
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