
Afatinib vs Placebo as Adjuvant Therapy
After Chemoradiotherapy in Squamous
Cell Carcinoma of the Head and Neck
A Randomized Clinical Trial
Barbara Burtness, MD; Robert Haddad, MD; José Dinis, MD; José Trigo, MD; Tomoya Yokota, MD; Luciano de Souza Viana, MD; Ilya Romanov, MD;
Jan Vermorken, MD; Jean Bourhis, MD; Makoto Tahara, MD; José Getulio Martins Segalla, MD; Amanda Psyrri, MD; Irina Vasilevskaya, MD;
Chaitali Singh Nangia, MD; Manuel Chaves-Conde, MD; Naomi Kiyota, MD; Akihiro Homma, MD; Petra Holeckova, MD; Josep Maria Del Campo, MD;
Nirav Asarawala, MD; Ulisses Ribaldo Nicolau, MD; Daniel Rauch, MD; Caroline Even, MD; Bushi Wang, PhD; Neil Gibson, PhD; Eva Ehrnrooth, MD;
Kevin Harrington, PhD; Ezra E. W. Cohen, MD; for the LUX-Head & Neck 2 investigators

IMPORTANCE Locoregionally advanced head and neck squamous cell cancer (HNSCC) is
treated curatively; however, risk of recurrence remains high among some patients. The ERBB
family blocker afatinib has shown efficacy in recurrent or metastatic HNSCC.

OBJECTIVE To assess whether afatinib therapy after definitive chemoradiotherapy (CRT)
improves disease-free survival (DFS) in patients with HNSCC.

DESIGN, SETTING, AND PARTICIPANTS This multicenter, phase 3, double-blind randomized
clinical trial (LUX-Head & Neck 2) studied 617 patients from November 2, 2011, to July 4, 2016.
Patients who had complete response after CRT, comprising radiotherapy with cisplatin or
carboplatin, with or without resection of residual disease, for locoregionally advanced
high- or intermediate-risk HNSCC of the oral cavity, hypopharynx, larynx, or oropharynx were
included in the study. Data analysis was of the intention-to-treat population.

INTERVENTIONS Patients were randomized (2:1) to treatment with afatinib (40 mg/d) or
placebo, stratified by nodal status (N0-2a or N2b-3) and Eastern Cooperative Oncology Group
performance status (0 or 1). Treatment continued for 18 months or until disease recurrence,
unacceptable adverse events, or patient withdrawal.

MAIN OUTCOMES AND MEASURES The primary end point was DFS, defined as time from the
date of randomization to the date of tumor recurrence or secondary primary tumor or death
from any cause. Secondary end points were DFS at 2 years, overall survival (defined as time
from the date of randomization to death), and health-related quality of life.

RESULTS A total of 617 patients were studied (mean [SD] age, 58 [8.4] years; 528 male
[85.6%]). Recruitment was stopped after a preplanned interim futility analysis on July 4,
2016, on recommendation from an independent data monitoring committee. Treatment was
discontinued. Median DFS was 43.4 months (95% CI, 37.4 months to not estimable) in the
afatinib group and not estimable (95% CI, 40.1 months to not estimable) in the placebo group
(hazard ratio, 1.13; 95% CI, 0.81-1.57; stratified log-rank test P = .48). The most common grade
3 and 4 drug-related adverse effects were acneiform rash (61 [14.8%] of 411 patients in the
afatinib group vs 1 [0.5%] of 206 patients in the placebo group), stomatitis (55 [13.4%] in the
afatinib group vs 1 [0.5%] in the placebo group), and diarrhea (32 [7.8%] in the afatinib group
vs 1 [0.5%] in the placebo group).

CONCLUSIONS AND RELEVANCE This study’s findings indicate that treatment with afatinib
after CRT did not improve DFS and was associated with more adverse events than placebo in
patients with primary, unresected, clinically high- to intermediate-risk HNSCC. The use of
adjuvant afatinib after CRT is not recommended.
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H ead and neck squamous cell carcinoma (HNSCC) is the
sixth most common cancer worldwide.1 Approxi-
mately 50% of patients present with locoregionally ad-

vanced disease,2 and many patients receive definitive concur-
rent chemoradiotherapy (CRT) as primary therapy. Outcomes
for patients treated with primary CRT are comparable to those
for surgery, and many patients treated with surgery require
combined-modality postoperative therapy.3 Risk of recurrence
remains high among some subsets of patients, even among
those who attain a complete response with CRT or who have
no evidence of disease after surgery to resect residual disease.4

Strategies to reduce recurrence and death have largely fo-
cused on intensification of conventional treatment, with lim-
ited success for altered fractionation radiotherapy together with
chemotherapy5 or induction chemotherapy.6,7

The epidermal growth factor receptor (EGFR) has an im-
portant role in progression and treatment resistance in HNSCC8;
targeting of EGFR with the monoclonal antibody cetuximab
improves chemotherapy and radiotherapy responsiveness and
improves survival in the locoregionally advanced and meta-
static settings.9-11 However, the small-molecule inhibitors of
EGFR tyrosine kinase activity, gefitinib and erlotinib, have lim-
ited activity in HNSCC.12,13 Other members of the ERBB recep-
tor family may also be aberrantly expressed in HNSCC, may
contribute to resistance to EGFR targeting, and may be tar-
gets themselves.14 Afatinib, an irreversible ERBB family in-
hibitor, has demonstrated efficacy in recurrent or metastatic
HNSCC after failure of platinum-based therapy.15 Targeting of
EGFR and other ERBB family members has been explored as
maintenance or adjuvant therapy after definitive treatment.16,17

Thus, this study examines whether the orally available, ac-
tive, tolerable, irreversible ERBB family inhibitor afatinib could
prevent or delay recurrence in patients with clinical features
of intermediate- to high-risk disease.

Methods
Study Design and Participants
In this double-blind, placebo-controlled, phase 3 randomized
clinical trial (LUX-Head & Neck 2), eligible patients had histologi-
callyorcytologicallyconfirmed,locoregionallyadvancedHNSCC.
Unfavorable risk was defined as a nonoropharyngeal primary site
or oropharyngeal cancer in heavy smokers (>10 pack-years). Pa-
tients had unresected disease before CRT. Definitive CRT must
have been completed no longer than 24 weeks before random-
ization. Previous treatment with EGFR-targeted agents was not
permitted.Patientswithprimarytumorofthebaseoftongueand/
or tonsil together with a smoking history of 10 pack-years or less
were ineligible. Full eligibility criteria are listed in the eMethods
in Supplement 1. The study protocol was designed in accordance
with the Declaration of Helsinki,18 the International Conference
on Harmonization Guideline for Good Clinical Practice, and ap-
plicable region-specific regulatory requirements and was ap-
proved by independent ethics committees at each center. All pa-
tients provided written informed consent. An independent data
monitoringcommittee(DMC)monitoredstudyconduct.Thetrial
protocol can be found in Supplement 2.

Randomization and Masking
BetweenNovember2,2011,andJuly4,2016,atotalof617patients
were randomized 2:1 to receive afatinib or placebo and stratified
based on nodal status (N0-N2a vs N2b-N3) and Eastern Coopera-
tive Oncology Group (ECOG) performance status (0 vs 1). The ran-
domization list was generated using a validated pseudorandom
number generator (block size, 3). Patient assignment to a treat-
ment group was by an interactive voice or web-based response
system. Patients, investigators, and the sponsor trial team were
blinded to the randomized treatment until database lock.

Procedures
Patients received oral afatinib, 40 mg once daily; the dose was es-
calated to 50 mg after 4 weeks or more with no treatment-related
adverse events (AEs) other than grade 1 rash. In the event of grade
3orhighertreatment-relatedAEs,grade2orhigherdiarrhea,nau-
sea and/or vomiting, or grade 1 or higher reduced renal function,
treatment was interrupted until severity reduced to grade 1 or
lower. Tolerability-guided dose reduction was then permitted in
10-mgdecrementstoaminimumof20mg.Patientswhorequired
further reductions were removed from therapy. Treatment con-
tinued for 18 months or until disease recurrence or secondary pri-
mary tumor, unacceptable AEs, or patient withdrawal.

Images of the head, neck, and chest were assessed by the in-
vestigator and independent central review, a central team inde-
pendent of the trial investigators. Disease status was assessed
using computed tomography, magnetic resonance imaging, or
positron emission tomography–computed tomography every 16
weeks for 2 years and every 24 weeks thereafter until disease re-
currence, unavailability or loss to follow-up, or trial completion.
Radiotherapy data were independently reviewed through a cen-
tral quality assurance unit (EQUAL-ESTRO). Health-related
quality of life (HRQoL) was assessed using the European Organ-
isationforResearchandTreatmentofCancerQualityofLifeQues-
tionnaire (QLQ-C30) and its associated head and neck cancer–
specific module (QLQ-HN35).19 Incidence and severity of AEs
were evaluated according to the National Cancer Institute’s Com-
mon Terminology Criteria for Adverse Events, version 3.0.20 Pre-
specified tumor biomarker assessment of p16 status, PTEN, and
ERBB2 expression was conducted on archival tumor tissue
samples from patients who provided separate consent (see
eMaterial and eMethods in the Supplement).

Key Points
Question Does afatinib as adjuvant therapy after definitive
chemoradiotherapy improve disease-free survival in head and
neck cancer?

Findings This randomized clinical trial of 617 patients found that
afatinib therapy after definitive chemoradiotherapy in patients
with intermediate- to high-risk unresected head and neck cancer
did not improve disease-free survival vs placebo. In addition,
afatinib therapy did not confer any health-related quality-of-life
benefit, and changes over time in global health status and pain
scores favored placebo.

Meaning These study findings indicate that use of adjuvant
afatinib therapy after concurrent chemoradiotherapy is not
recommended in head and neck cancer.
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Outcomes
The primary end point was investigator-assessed disease-
free survival (DFS), defined as time from the date of random-
ization to the date of tumor recurrence or secondary primary
tumor or death from any cause. Secondary end points were DFS
at 2 years, overall survival (OS) (time from the date of random-
ization to death), and HRQoL.

Statistical Analysis
ThetrialwaspoweredtodetectaprolongedmedianDFSwithafa-
tinibof48monthscomparedwiththeassumedDFSof34months
with placebo. This assumption was based on data from a trial in-
vestigating lapatinib vs placebo during CRT and for up to 12
months as maintenance (MAINTYNANCE),21 which suggested
median DFS with placebo was likely to be approximately 34
months. Assuming exponential distribution for the time to tu-
mor recurrence or secondary primary tumor (or death), our trial
waspoweredtodetectaprolongedmedianDFSof14monthswith
afatinib. Randomization of 669 patients was therefore required
to detect a difference in DFS (with a hazard ratio [HR] of 0.71) at
a power of 80% with a 1-sided type I error of α = .025. P < .05 was
considered to be statistically significant.

Efficacy analyses included all randomized patients
(intention-to-treat population). Safety analyses included all
treated patients (received at least 1 dose of study drug). Disease-
freesurvivalwasanalyzedusingastratifiedlog-ranktest(2-sided,
.05 significance level), with stratification factors of nodal status
(N0-N2a vs N2b-N3) and ECOG performance status (0 vs 1). The
Kaplan-Meier method was used to estimate DFS for each treat-
ment group; HRs were derived using a stratified Cox proportional
hazards regression model. The SAS statistical software, version
9.4 (SAS Institute Inc) was used for all statistical analyses.

Results

Patients and Treatment Exposure
A total of 617 patients were studied (mean [SD] age, 58 [8.4] years;
528 male [85.6%]) (Figure 1). A preplanned futility analysis, per-
formed by the DMC at approximately 40% of DFS events, re-
vealed that the study was unlikely to demonstrate a significant
advantage with afatinib. There were no major safety concerns,
but more treatment-related AEs were observed with afatinib
therapy. Therefore, based on the independent DMC recommen-
dation, the trial was halted on July 4, 2016. Patients were discon-
tinued from treatment, and follow-up for disease recurrence and
survival was stopped. At the time of trial cessation, 171 patients
(27.7%) were receiving study treatment (111 [27.0%] in the afa-
tinib group and 60 [29.1%] in the placebo group); 211 (34.2%) had
completed 18 months of treatment (124 [30.2%] in the afatinib
group and 87 [42.2%] in the placebo group). Overall, patient
demographics and tumor characteristics at baseline were well
balanced between groups (Table 1).

Median treatment duration was 300.0 days (interquartile
range [IQR], 92.0-559.0 days) with afatinib and 455.5 days (IQR,
228.0-560.0 days) with placebo; 85.3% of patients in the afa-
tinib group and 98.5% of patients in the placebo group had
taken at least 80% of the planned doses of study medication.

Efficacy
Data cutoff for analysis of DFS was October 25, 2016, after a
median follow-up of 21.9 months (IQR, 11.0-31.3 months); 109
(26.5%) of 411 patients in the afatinib group and 52 (25.2%) of
206 patients in the placebo group had experienced a DFS event.
Median DFS was 43.4 months (95% CI, 37.4 months to not es-

Figure 1. CONSORT Study Design

799 Patients screened for eligibility

182 Not randomized
136 Did not meet eligibility criteria
30 Withdrew consent
12 Other
3 Adverse events
1 Lost to follow-up

617 Randomized

206 Randomized to placebo

87 Completed 18 mo of treatment

206 Analyzed for efficacy and safety

119 Discontinued study treatment
60 Discontinued when trial was

stopped by the DMC
32 Tumor recurrence or death
13 Refusal to continue
9 Adverse events
3 Second primary tumor
2 Other reasons

411 Randomized to afatinib

124 Completed 18 mo of treatment

411 Analyzed for efficacy and safety

287 Discontinued study treatment
111 Discontinued when trial was

stopped by the DMC
63 Adverse events
53 Tumor recurrence or death
52 Refusal to continue
4 Second primary tumor
4 Other reasons

DMC indicates data monitoring
committee.
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timable) with afatinib therapy and could not be estimated
(95% CI, 40.1 months to not estimable) with placebo (HR, 1.13;
95% CI, 0.81-1.57; stratified log-rank test P = .48) (Figure 2A).
Preplanned subgroup analyses of median DFS (Figure 2B) sug-
gested that afatinib resulted in a worse DFS in patients with
nodal status N0 to N2a (HR, 2.23; 95% CI, 1.18-4.22) and no ben-
efit in patients with nodal status N2b to N3 (HR, 0.82; 95% CI,
0.55-1.21). In the biomarker-based analyses, the DFS HR for afa-
tinib vs placebo was 0.75 (95% CI, 0.44-1.26) in patients with
centrally confirmed p16-negative status and 0.89 (95% CI, 0.42-
1.88) among those with tumors expressing high levels of PTEN
(Figure 3). There was no difference between afatinib therapy
and placebo based on ERBB3 expression levels (HR, 0.94;
95% CI, 0.32-2.80) (eFigure 1 in Supplement 1). Time from CRT
to randomization was balanced between arms (Table 1) and did
not affect DFS (HR, 0.94 [95% CI, 0.51-1.72] for patients with
time from CRT to randomization ≤3 months and 1.24 [95% CI,
0.84-1.85] for those with time from CRT to randomization of
>3 months; Cox proportional hazards regression model P = .43).

The probability of being disease free at 2 years was 67.2%
in the afatinib group and 73.5% in the placebo group (esti-
mated difference, −6.3%; 95% CI, −15.0 to 2.5; P = .16). At data
cutoff, OS data were immature (only approximately 15% of the
expected OS events had occurred); 62 patients (15.1%) had died
in the afatinib group and 23 (11.2%) in the placebo group. Me-
dian OS could not be estimated for either group.

Health-Related Quality of Life
Among patients in the randomized population, QLQ-C30 and
QLQ-HN35 questionnaire completion rates were high during the

Table 1. Patient Baseline Demographics and Tumor Characteristicsa

Characteristic Afatinib (n = 411) Placebo (n = 206)
Sex

Male 350 (85.2) 178 (86.4)

Female 61 (14.8) 28 (13.6)

Age, median (range), y 58.0 (25.0-83.0) 57.0 (25.0-79.0)

ECOG performance status

0 267 (65.0) 133 (64.6)

1 144 (35.0) 73 (35.4)

Region

Asia 71 (17.3) 30 (14.6)

Europe 260 (63.2) 132 (64.1)

North or Latin America 75 (18.2) 41 (19.9)

Other 5 (1.2) 3 (1.5)

Smoking status

Current smoker 114 (27.7) 45 (21.8)

Current nonsmoker 297 (72.3) 161 (78.2)

Smoking pack-yearsb

<10 42 (10.2) 18 (8.7)

≥10 368 (89.5) 188 (91.3)

Alcohol consumption

Nondrinker 256 (62.3) 129 (62.6)

≤7 Units per week 75 (18.2) 37 (18.0)

>7 Units per week 74 (18.0) 39 (18.9)

Primary tumor site

Oral cavity 35 (8.5) 21 (10.2)

Oropharynx 216 (52.6) 111 (53.9)

Hypopharynx 85 (20.7) 48 (23.3)

Larynx 73 (17.8) 25 (12.1)

>1 Site 2 (0.5) 1 (0.5)

T stage for primary tumor

T0 0 0

T1 26 (6.3) 11 (5.3)

T2 99 (24.1) 55 (26.7)

T3 159 (38.7) 67 (32.5)

T4 127 (30.9) 73 (35.4)

N stage for primary tumor

N0 to N2a 159 (38.7) 83 (40.3)

N2b to N3 252 (61.3) 123 (59.7)

Time since first diagnosis,
median (range), moc

7.8 (3.4-16.1) 7.8 (4.3-80.9)

Clinical stage at diagnosis

III 72 (17.5) 40 (19.4)

IVa 309 (75.2) 141 (68.4)

IVb 30 (7.3) 25 (12.1)

Differentiation grade

Well differentiated 50 (12.2) 29 (14.1)

Moderately differentiated 153 (37.2) 74 (35.9)

Poorly differentiated 90 (21.9) 45 (21.8)

Undifferentiated 7 (1.7) 0

Not specified or not assessable 111 (27.0) 58 (28.2)

p16 Status (central testing)

Positive 53 (12.9) 41 (19.9)

Negative 135 (32.8) 61 (29.6)

No result available 223 (54.3) 104 (50.5)

(continued)

Table 1. Patient Baseline Demographics and Tumor Characteristicsa

(continued)

Characteristic Afatinib (n = 411) Placebo (n = 206)
Induction chemotherapy

Yes 166 (40.4) 84 (40.8)

No 245 (59.6) 122 (59.2)

Chemotherapy type

Cisplatin based 311 (75.7) 157 (76.2)

Carboplatin based 32 (7.8) 19 (9.2)

Both 68 (16.5) 29 (14.1)

Radiotherapy dose,
median (range), Gy,

70.0 (39.6-74.2) 70.0 (45.0-76.0)

Neck dissection before CRT

Yes 10 (2.4) 3 (1.5)

No 401 (97.6) 203 (98.5)

R0 resection and/or neck dissection
after CRT

Yes 32 (7.8) 9 (4.4)

No 379 (92.2) 197 (95.6)

Time from CRT end to
randomization, median (range), wk

16.9 (3.9-27.3) 16.9 (4.8-26.0)

Abbreviations: CRT, concurrent chemoradiation; ECOG, Eastern Cooperative
Oncology Group;
a Data are presented as number (percentage) of patients unless otherwise

indicated.
b Smoking pack-years were summarized for ex- and current smokers who

reported pack-years at the screening visit. The less than 10 pack-years group
includes nonsmokers.

c Sample sizes are 409 for the afatinib group and 205 for the placebo group.
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Figure 2. Analysis of Disease-Free Survival (DFS)
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A, Kaplan-Meier estimates of DFS for all randomized patients. B, Forest plot of DFS according to predefined subgroups. CRT indicates chemoradiotherapy;
CT, chemotherapy; ECOG PS, Eastern Cooperative Oncology Group performance status; HR, hazard ratio; NE, not estimable; and RT, radiotherapy.
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treatment visits (approximately 90%), decreasing from 50% to
60% for the end of treatment visit (eTable 1 in Supplement 1).

No significant difference was found in the proportions of
patients with improving or worsening global health status or

QoL between the 2 groups (odds ratio [OR] for improved vs not
improved, 0.8; 95% CI, 0.58-1.16; P = .26) or for subscales of
overall health or QoL. Similarly, no significant differences were
found in the proportions of patients with an improving or wors-

Figure 3. Disease-Free Survival (DFS) According to p16 Status and PTEN Status by Central Testing
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ening overall pain score (OR for improved vs not improved,
1.4; 95% CI, 1.0-2.10; P = .052) or swallowing score (OR, 1.4;
95% CI, 0.99-2.07; P = .06).

Time to deterioration (time to a ≥10-point worsening in
score from baseline22) was significantly shorter in the afa-
tinib group than in the placebo group for global health status
and QoL as well as pain (eFigure 2 in Supplement 1). No sig-
nificant difference was found in time to deterioration in swal-
lowing scores for afatinib vs placebo. Changes in global health
status (mean [SE] difference = −3.4 [0.98]; P < .001) and pain
scores (mean [SE] difference = 3.2 [1.08], P = .003) over time
significantly favored placebo, whereas no significant differ-
ence was found in swallowing scores (mean [SE] differ-
ence = 1.3 [1.08]; P = .22) (eTable 2 in Supplement 1).

Safety
Treatment-related AEs were reported in 396 patients (96.4%)
in the afatinib group and 114 patients (55.3%) in the placebo
group. The most common grade 3 to 4 treatment-related AEs
with afatinib were rash or acne (61 [14.8%]), diarrhea (32
[7.8%]), and stomatitis (55 [13.4%]) (Table 2 and eTable 3 in
Supplement 1).

Adverse events leading to dose reduction occurred in 217
patients (52.8%) receiving afatinib therapy and 10 (4.9%) re-
ceiving placebo; the most common AEs were diarrhea (83
[20.2%] in the afatinib group vs 1 [0.5%] in the placebo), rash
or acne (72 [17.5%] in the afatinib group vs 1 [0.5%] in the pla-
cebo group), and stomatitis (53 [12.9%] in the afatinib group
vs 2 [1.0%] in the placebo group). Sixty-nine afatinib-treated
patients (16.8%) had an AE leading to permanent treatment dis-
continuation; the most common were diarrhea (14 [3.4%]), sto-
matitis (14 [3.4%]), and rash or acne (9 [2.2%]). Fourteen pa-

tients (6.8%) in the placebo group had an AE that led to
treatment discontinuation (neoplasm recurrence in 2 pa-
tients [not considered treatment related]; other AEs occurred
in 1 patient each).

Serious AEs occurred in 80 patients (19.5%) in the afa-
tinib group and 51 patients (24.8%) in the placebo group;
treatment-related serious AEs occurred in 22 patients (5.4%)
in the afatinib group and 3 patients (1.5%) in the placebo group.
The most common treatment-related serious AEs were ane-
mia, decreased appetite, and interstitial lung disease (each af-
fecting 3 patients [0.7%]) receiving afatinib therapy and ische-
mic stroke, pulmonary alveolar hemorrhage, and respiratory
tract infections (each affecting 1 patient [0.5%]) receiving pla-
cebo. Nine patients (2.2%) in the afatinib group and 6 (2.9%)
in the placebo group had a fatal AE. One in the afatinib group
was considered treatment related: the patient had cachexia at
baseline, and weight loss was reported as an AE.

Discussion
To our knowledge, LUX-Head & Neck 2 is the first trial to
assess broad ERBB family blockade vs placebo as adjuvant
therapy after definitive CRT in patients with primary unre-
sected, locoregionally advanced high- to intermediate-risk
HNSCC. The trial failed to demonstrate superiority in terms
of DFS at a preplanned futility analysis and was closed pre-
maturely. At trial cessation, a lower percentage of patients in
the afatinib group (approximately 30%) had completed the
planned treatment period than in the placebo group (ap-
proximately 42%); early termination will have likely limited
the number of patients who completed the planned

Table 2. All-Grade Treatment-Related AEs (≥5% Incidence in Either Treatment Group)

Event

No. (%) of AEs

Afatinib Group (n = 411) Placebo Group (n = 206)

Grade 1-2 Grade 3 Grade 4 Grade 5 Grade 1-2 Grade 3 Grade 4 Grade 5
Total with related AEs 234 (56.9) 154 (37.5) 7 (1.7) 1 (0.2) 105 (51.0) 9 (4.4) 0 0

Rash or acnea 267 (65.0) 60 (14.6) 1 (0.2) 0 43 (20.9) 1 (0.5) 0 0

Diarrhea 291 (70.8) 32 (7.8) 0 0 26 (12.6) 1 (0.5) 0 0

Stomatitisa 150 (36.5) 55 (13.4) 0 0 22 (10.7) 1 (0.5) 0 0

Paronychiaa 73 (17.8) 11 (2.7) 0 0 4 (1.9) 0 0 0

Fatiguea 75 (18.2) 2 (0.5) 0 0 16 (7.8) 1 (0.5) 0 0

Dry skin 65 (15.8) 1 (0.2) 0 0 10 (4.9) 0 0 0

Decreased appetite 48 (11.7) 5 (1.2) 1 (0.2) 0 8 (3.9) 0 0 0

Pruritus 47 (11.4) 4 (1.0) 0 0 9 (4.4) 0 0 0

Nausea 36 (8.8) 0 0 0 11 (5.3) 1 (0.5) 0 0

Epistaxis 34 (8.3) 0 0 0 1 (0.5) 0 0 0

Weight decreased 31 (7.5) 0 0 0 3 (1.5) 0 0 0

Palmar-plantar erythrodysesthesia syndrome 28 (6.8) 2 (0.5) 0 0 0 0 0 0

Dry mouth 25 (6.1) 1 (0.2) 0 0 2 (1.0) 0 0 0

Vomiting 24 (5.8) 0 0 0 8 (3.9) 2 (1.0) 0 0

Dysgeusia 20 (4.9) 1 (0.2) 0 0 5 (2.4) 0 0 0

Dyspepsia 20 (4.9) 1 (0.2) 0 0 4 (1.9) 0 0 0

Abbreviation: AE, adverse event.
a Grouped term.
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18-month treatment. Median exposure to study treatment
was markedly shorter in the afatinib group than in the pla-
cebo group.

Overall, the study found that afatinib after definitive CRT
in patients with intermediate- to high-risk unresected HNSCC
did not improve DFS vs placebo. Subgroup analyses of DFS
found no significant benefits with afatinib, although the pre-
mature trial closure limits any interpretation of these results
because of the high level of censoring. Afatinib did not confer
any HRQoL benefit, and changes over time in global health sta-
tus and pain scores favored placebo. Given that patients had
undergone definitive CRT, that patients were disease free at
the start of the study, and that afatinib therapy did not affect
recurrence, a negative effect on HRQoL with afatinib treat-
ment is not unexpected.

In oropharyngeal squamous cell carcinoma, evidence of
human papillomavirus (HPV) association correlates with im-
proved prognosis in the curative and recurrent or metastatic
settings.23,24 p16 Protein is a surrogate marker for HPV infec-
tion in oropharyngeal squamous cell carcinoma.25 As such, DFS
events would be expected to occur less frequently in p16/
HPV-positive patients. At the time of study design, no vali-
dated p16 assay was available; hence, the study was enriched
for high- and intermediate-risk patients (ie, p16/HPV-negative
patients) by excluding patients with a smoking history of 10
pack-years or less with an oropharyngeal primary tumor site.
However, p16 status was unknown for approximately half of
the patients because biomarker testing was not mandatory.
Nevertheless, for patients with known p16-negative status, the
DFS HR was 0.75 (95% CI, 0.44-1.26; P = .28). This finding is
consistent with data from the phase 3 LUX-Head & Neck 1 trial,
which compared treatment with afatinib vs methotrexate in
patients with recurrent or metastatic HNSCC.15 Analysis of tu-
mor biomarkers from LUX-Head & Neck 1 found that patients
with p16-negative disease derived increased benefit from
afatinib.26 Patients with tumors that were EGFR amplified,
ERBB3 low, or PTEN high also had increased benefit from afa-
tinib in LUX-Head & Neck 1. In the present study (LUX-Head &
Neck 2), although the early trial termination limited interpre-
tation of subgroup analyses, we also found a suggestion (al-
beit a relatively weak signal) that preserved PTEN expression
may be associated with a benefit of afatinib over placebo; how-
ever, there was no apparent difference between treatments
based on ERBB3 expression.

The DFS observed in the control group was prolonged rela-
tive to our estimates, which may have limited the ability of our
study to show a benefit for the afatinib group. It is possible that
HPV status could have influenced the median DFS if our study
included a higher proportion of HPV-positive patients, for
whom prognosis is usually more favorable. However, in the
MAINTYNANCE study, 82% of patients in the placebo group
were HPV positive (unknown status in only 5%),21 whereas in
our study, only 19.9% of patients were known to be HPV posi-
tive, with 50.5% of patients having unknown status. This find-
ing suggests that the differences in expected vs observed DFS
were unlikely to be a result of HPV status.

Treatment of high- and intermediate-risk, locoregionally
advanced HNSCC remains challenging; however, to date, ad-

juvant and maintenance therapies have not demonstrated im-
provements in DFS or OS when used in unselected or clinically
selected patients. Although blockade of ERBB family mem-
bers in HNSCC has strong scientific rationale and demon-
strated efficacy in platinum-refractory, recurrent or meta-
static HNSCC, these results have not translated into the
adjuvant setting. The addition of lapatinib therapy, an EGFR/
ERBB2 inhibitor, to postoperative CRT and as long-term main-
tenance did not improve outcomes when compared with pla-
cebo in patients with surgically treated high-risk HNSCC.21

Similarly, the addition of panitumumab therapy, an EGFR an-
tibody, to CRT in patients with unresected, locoregionally ad-
vanced HNSCC did not confer any benefit vs CRT alone.27 Al-
though there are differences in study designs, the consistency
of results suggests the role of ERBB inhibition in the adjuvant
setting may need to be reassessed. Differences between
antibody- and tyrosine kinase inhibition–sensitive cancers may
emerge from the biomarker characterization of these can-
cers, and future studies in molecularly enriched populations
may be warranted. For example, for afatinib, the p16-negative,
PTEN-expressing patients with high nodal stage may be most
appropriate for future trials of adjuvant afatinib. Preclinical
studies have recently identified potential approaches to en-
hance ERBB3 blockade in HNSCC, for example, via agents that
lock ERBB3 in the inactive conformation,28 via dual targeting
of ERBB3 and Trop2,29 or via targeting of cetuximab and
bromodomain-containing protein 4.30 However, more work is
required to assess these approaches in the clinic.

In the present study, the afatinib safety profile was in line
with previous reports.15 No unexpected safety findings were
observed during the median treatment period. As might be ex-
pected in a placebo-controlled trial, the frequency of AEs was
higher in patients receiving active treatment; however, in gen-
eral, afatinib could be tolerated with appropriate dose adjust-
ment and AE management.

Limitations
This study has a number of limitations, not least the prema-
ture termination, which limit the conclusions that can be
drawn. In addition, at the time of study design, HPV biomark-
ers were still being debated; hence, HPV status was not in-
cluded as a stratification factor in randomization. Patients may
also have harbored additional phosphoinositide 3-kinases path-
way mutations that affected EGFR inhibition and therefore out-
come. Furthermore, patients were eligible for enrollment up
to 24 weeks after completion of CRT, during which time many
high-risk patients may have relapsed, possibly leading to a se-
lection bias toward favorable-risk patients.

Conclusions
In this study, treatment with afatinib did not improve DFS com-
pared with placebo in patients with primary unresected, clini-
cally high- to intermediate-risk HNSCC and was associated with
more treatment-related AEs and reduced QoL. Afatinib main-
tenance therapy in this setting is not recommended based on
these results.
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