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Abstract
Background Alpelisib in combination with cetuximab showed synergistic anti-tumour activity in head and neck squamous 
cell carcinoma (HNSCC) models.
Objectives The recommended phase 2 dose (RP2D) was determined in a phase 1b dose-escalation study. Phase 2 evaluated anti-
tumour activity with a randomised part in cetuximab-naïve patients and a non-randomised part in cetuximab-resistant patients.
Patients and Methods  Alpelisib was administered in 28 d cycles as whole tablets, suspension from crushed tablets or sus-
pension from dispersible tablets in patients with platinum-resistant, recurrent/metastatic HNSCC.
Results The RP2D determined for alpelisib was 300 mg/d. Alpelisib–cetuximab achieved an overall response rate of 25% and 
9.9% and disease control rate of 75% and 43.7% in phase 1b and phase 2 studies, respectively. Median progression-free sur-
vival (PFS) per central review was 86 d for combination treatment and 87 d for cetuximab monotherapy (unadjusted HR 1.12; 
95% CI 0.69–1.82; P > 0.05). When adjusted for baseline covariates [sum of longest diameters from central data, haemo-
globin and white blood cell (WBC), the results favoured combination treatment (adjusted HR 0.54; 95% CI 0.30–0.97; P 
= 0.039). PFS per investigator assessment resulted in an unadjusted HR of 0.76 (95% CI 0.49–1.19; P > 0.05) favouring 
combination treatment. The median PFS in cetuximab-resistant patients was 3.9 months.
Conclusions The addition of alpelisib to cetuximab did not demonstrate a PFS benefit in cetuximab-naïve patients with 
advanced HNSCC. The alpelisib–cetuximab combination showed moderate activity in cetuximab-resistant patients, with a 
consistent safety profile.
Clinical Trial Registration ClinicalTrials.gov NCT01602315; EudraCT 2011-006017-34.
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Key Points 

Recommended phase 2 dose for alpelisib was 300 mg/d 
in combination with cetuximab.

Safety profile of alpelisib-cetuximab was similar to pre-
vious alpelisib studies.

Survival benefit in cetuximab-naive patients seen after 
adjustment of covariates.

1 Introduction

Head and neck squamous cell carcinoma (HNSCC) rep-
resent ~91% of all head and neck cancers and usually has 
poor prognosis in advanced recurrent/metastatic stages. 
Despite the availability of conventional cytotoxic chemo-
therapy, immunotherapy or molecular-targeted agents, most 
patients with advanced disease have low median survival 
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(6–15 months)  [1, 2]. The choice of systemic therapy 
depends on several factors, including comorbidities, perfor-
mance status, previous therapy and pathologic features such 
as programmed death-ligand-1 (PD-L1) expression status 
[3].

The overexpression of EGFR in ~90% of HNSCC rep-
resents a potential therapeutic target  [4]. The anti-EGFR 
monoclonal antibody, cetuximab is the only approved tar-
geted therapy with proven efficacy in treatment of advanced 
recurrent/metastatic HNSCC. However, several patients are 
refractory to EGFR inhibition by cetuximab due to intrinsic or 
acquired mechanisms of resistance, resulting in poor response 
rates (13%)  [5]. The PI3K signalling pathway is commonly 
activated in HNSCC, promoting tumour growth and progres-
sion  [6, 7], and is attributed to resistance to EGFR-directed 
therapy  [8, 9]. The combination of a PI3K inhibitor (PI3Ki) 
with cetuximab could potentially overcome this resistance.

Alpelisib (BYL719), an oral α-isoform-specific PI3Ki, 
demonstrated anti-tumour efficacy in advanced solid tumours 
and is indicated in combination with fulvestrant for use in 
advanced hormone receptor-positive, HER2-negative breast 
cancer  [10, 11]. Alpelisib potently inhibits PI3Kα isoforms, 
both wild type and mutant  [6]. Simultaneous inhibition of 
PI3K and EGFR using alpelisib and cetuximab, respectively, 
leads to synergistic anti-tumour activity in HNSCC  [12, 13] 
and inhibited most HNSCC tumour cell lines, irrespective 
of PIK3CA mutation  [13]. Here, we report results from a 
phase 1b dose-escalation and phase 2 study of alpelisib–cetux-
imab in patients with recurrent/metastatic HNSCC who are 
resistant/ineligible/intolerant to platinum-based chemotherapy 
(ClinicalTrials.gov NCT01602315).

2  Materials and Methods

2.1  Study Design and Treatment

This was a multi-centre, open-label, phase 1b dose-escala-
tion followed by a phase 2 randomised study in adult patients 
with platinum-resistant recurrent/metastatic HNSCC. 
Phase 1b included 3 treatment arms using different adminis-
tration methods of alpelisib formulations administered once 
daily in 28 d cycles and weekly cetuximab 400 mg/m2 on 
day 1 and 250 mg/m2 weekly thereafter. The formulations 
tested included film-coated whole tablets (arm A), suspen-
sion prepared from crushed tablets in patients with swallow-
ing dysfunction (arm B) and suspension from a dispersible 
tablet administered via G-tube (arm C). The primary objec-
tive of phase 1b part was to estimate the maximum toler-
ated dose (MTD) and recommended phase 2 dose (RP2D) 
for the combination regimen and compare the single-dose 
exposure of a dispersible tablet versus alpelisib whole tablet 
in combination with cetuximab. The primary endpoint was 
the incidence of dose-limiting toxicity (DLT). MTD of the 
combination treatment was estimated based on the prob-
ability of DLT using a Bayesian logistic regression model 
(BLRM) [14].

Phase 2, with open-label randomised and non-randomised 
parts, was initiated upon declaration of MTD or RP2D in 
arm A of phase 1b, regardless of the status of arms B and 
C. Per protocol, patients naïve to cetuximab were assigned 
to the open-label randomised part (scheme 1, arms I and II); 
those who had prior cetuximab were assigned to the non-
randomised part (scheme 2, arm III) (Fig. 1). Patients who 

Fig. 1  Study design of phase 1b 
and 2 study of alpelisib in 
combination with cetuximab in 
recurrent or metastatic head and 
neck squamous cell carcinoma.  
MTD maximum tolerated dose; 
PD progressive disease; RP2D 
recommended phase 2 dose. 
*In phase 1b, arms A and B 
enrolled in parallel. Arm C 
began later after arms A and 
B have completed. ^Arms 1 
and 2 of phase 2 portion of the 
trial are randomized in patients 
resistant to or intolerant/ineli-
gible for platinum-based chemo-
therapy. **Arm 3 in phase 2 is 
non-randomised arm in patients 
with resistance to platinum and 
cetuximab treatment
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were resistant/ineligible/intolerant to platinum and cetux-
imab-naïve were randomised in a 2:1 ratio via interactive 
randomisation technology to alpelisib–cetuximab (arm I) 
or single-agent cetuximab (arm II). Those with disease 
progression, confirmed using central imaging review, upon 
treatment with single-agent cetuximab could switch to alpe-
lisib–cetuximab (arm IIB). Patients received treatment until 
disease progression, unacceptable toxicity or withdrawal of 
informed consent, whichever occurred first.

The primary objective of the phase 2 study was to evalu-
ate anti-tumour activity of alpelisib–cetuximab versus 
cetuximab alone in patients who were resistant/intolerant 
to platinum and cetuximab naïve (scheme 1, arms I and II) 
and evaluate the combination regimen in patients resistant to 
platinum and cetuximab (scheme 1, arm IIB and scheme 2, 
arm III).

2.2  Patients

Eligible patients were aged ≥ 18 years, with histologically/
cytologically confirmed HNSCC regardless of PIK3CA muta-
tion. Patients after prior treatment with an EGFR-targeted 
antibody for recurrent/metastatic disease were included in 
the phase 1b study. For phase 2, only patients without prior 
EGFR-targeted treatment were eligible for randomisation in 
arms I and II. The non-randomised part of phase 2 (arm III) 
included patients after disease progression on or within 
9 months of treatment containing both a platinum agent and 
cetuximab in recurrent/metastatic setting. Eligible patients 
had ≥ 1 measurable/non-measurable lesion per Response 
Evaluation Criteria in Solid Tumours (RECIST version 1.1) 
and World Health Organization (WHO) performance status 
of ≤ 2 with adequate organ function. The supplementary text 
provides more details on patient eligibility criteria. The study 
was conducted in accordance with the principles of Good 
Clinical Practice and the Declaration of Helsinki, and in 
compliance with applicable data privacy protection laws and 
regulations. All patients provided written informed consent.

2.3  Study Assessments

Potential sites of tumour lesions were assessed by computed 
tomography or magnetic resonance imaging at screening 
within 21 d prior to the first dose of study treatment. Tumour 
assessments were performed after completion of 6 weeks of 
treatment (cycle 2 day 15), 12 weeks of treatment (cycle 4 
day 1), 18 weeks of treatment (cycle 5 day 15) and every 8 
weeks thereafter and at the end of study treatment. A blinded 
central imaging review was conducted. Overall response rate 
(ORR) was defined as the proportion of patients achieving a 
complete or partial response according to RECIST version 
1.1. Disease control rate (DCR) was defined as the propor-
tion of patients with a best overall response of complete 

response, partial response stable disease or either includ-
ing non-complete response/non-progressive disease or not 
including. Tumour response by RECIST v1.1 was used to 
calculate progression-free survival (PFS, primary endpoint). 
The PFS by RECIST1.1 was assessed based on the blinded 
centrally reviewed tumour assessment data and additionally, 
median PFS was estimated by RECIST 1.1 based on central 
imaging review. Information about the patients’ survival sta-
tus was recorded in the electronic case record form and the 
respective information was used to determine OS in phase 2.

2.4  Statistical Analysis

For the model to support MTD recommendations, 
~12 patients were expected to be treated in the phase 1b 
dose-escalation part. In phase 2, assuming a 2:1 randomisa-
tion ratio, 76 events were needed to provide 85% power to 
detect a 0.575 hazard ratio (HR) in terms of progression-free 
survival (PFS) using a log-rank test at a one-sided signifi-
cance level of 0.1. Allowing for 10% dropouts, 99 patients 
were planned to observe 76 events.

The full analysis set (FAS) comprised all patients who 
received ≥ 1 dose of either alpelisib or cetuximab in phase 1b 
and phase 2 arm III and all randomised patients in phase 2 
scheme 1, arms I and II. The safety analysis set comprised all 
patients who received ≥ 1 dose of alpelisib or standard cetuxi-
mab therapy and had ≥ 1 post-baseline safety assessment. Post 
hoc analysis was performed to explore how baseline charac-
teristics and on-treatment variables may be associated with 
survival endpoints. Clinical baseline data and treatment were 
used to produce a parsimonious predictive model for PFS 
and overall survival (OS) using the partial least squares Cox 
model with cross-validation methodology. Statistical analyses 
describing Bayesian modelling and multivariate Cox regres-
sion modelling are shown in the supplementary information.

3  Results

3.1  Patients

In phase 1b, the FAS (N = 45) included patients without 
swallowing dysfunction (alpelisib 300 mg/d + cetuximab, 
n = 16; alpelisib 400 mg/d + cetuximab, n = 5); those 
with swallowing dysfunction were allocated to arm B 
(alpelisib 300 mg/d + cetuximab, n = 18) or C (alpe-
lisib 300 mg/d + cetuximab, n = 6).

Of 106 cetuximab-naïve patients in the phase 2 ran-
domised part, 71 received alpelisib + cetuximab and 35 
received cetuximab monotherapy. Of these 35 patients, 16 
(45.7%) switched to combination therapy (arm 2B) after dis-
ease progression; 19 did not (Table 1).
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Table 1  Demographics and baseline characteristics (full analysis set)

Phase 1b, n (%) Phase 2, n (%)
Alpelisib tablets 
300 mg + 
cetuximab
N = 16

Alpelisib tablets 
400 mg + 
cetuximab
N = 5

Alpelisib (sus-
pension) 300 mg 
+ cetuximab
N = 18

Alpelisib 
(dispersible 
tablets) 300 mg 
+ cetuximab
N = 6

Alpelisib 
300 mg + 
cetuximab
N = 71

Cetuximab
N = 35

Alpelisib 300 mg 
+ cetuximab 
(non-randomised)
N = 29

Age, years,
mean (SD)

52.8 (13.4) 62.6 (8.0) 56.7 (10.2) 60.5 (14.1) 57.2 (9.7) 57.1 (10.4) 56.9 (8.2)

Range 31–77 50–70 42–80 40–73 18–75 40–76 37–68
Male, n (%) 9 (56.3) 4 (80.0) 14 (77.8) 4 (66.7) 55 (77.5) 31 (88.6) 19 (65.5)
Race, n (%)
 Caucasian 9 (56.3) 4 (80.0) 3 (16.7) 2 (33.3) 35 (49.3) 18 (51.4) 17 (58.6)
 Asian 6 (37.5) 1 (20.0) 14 (77.8) 2 (33.3) 24 (33.8) 14 (40.0) 5 (17.2)
 Black 0 0 0 0 2 (2.8) 0 1 (3.4)
 Other 1 (6.3) 0 1 (5.6) 0 3 (4.2) 1 (2.9) 1 (3.4)
 Missing 0 0 0 2 (33.3) 7 (9.9) 2 (5.7) 5 (17.2)

Ethnicity, n (%)
 Chinese 3 (18.8) 1 (20.0) 6 (33.3) 2 (33.3) 14 (19.7) 10 (28.6) 2 (6.9)
 Indian 0 0 2 (11.1) 0 1 (1.4) 1 (2.9) 2 (6.9)
 Hispanic/

Latino
0 0 0 0 2 (2.8) 0 1 (3.4)

 Other 13 (81.3) 4 (80.0) 10 (55.6) 2 (33.3) 42 (59.2) 19 (54.3) 18 (62.1)
 Missing 0 0 0 2 (33.3) 12 (16.9) 5 (14.3) 5 (17.2)

ECOG performance status, n (%)
 0 4 (25.0) 2 (40.0) 3 (16.7) 1 (16.7) 23 (32.4) 5 (14.3) 7 (24.1)
 1 9 (56.3) 3 (60.0) 10 (55.6) 4 (66.7) 43 (60.6) 28 (80.0) 21 (72.4)
 2 3 (18.8) 0 5 (27.8) 1 (16.7) 4 (5.6) 2 (5.7) 1 (3.4)
 3 0 0 0 0 1 (1.4) 0 0

Tumour lysis syndrome risk category, n (%)
 Low NA NA NA 0 36 (50.7) 23 (65.7) 20 (69.0)
 Intermediate NA NA NA 0 29 (40.8) 10 (28.6) 9 (31.0)
 High NA NA NA 0 5 (7.0) 2 (5.7) 0
 Missing NA NA NA 0 1 (1.4) 0 0

Primary sites of cancer, n (%)
 Oral cav-

ity—buccal 
mucosa

0 0 2 (11.1) 1 (16.7) 3 (4.2) 4 (11.4) 1 (3.4)

 Oral cavity—
alveolar ridge 
and trigone

0 1 (20.0) 0 0 3 (4.2) 0 2 (6.9)

 Oral cav-
ity—floor of 
mouth

1 (6.3) 0 2 (11.1) 0 1 (1.4) 1 (2.9) 1 (3.4)

 Oral cavity—
oral tongue

1 (6.3) 0 5 (27.8) 0 13 (18.3) 5 (14.3) 3 (10.3)

 Orophar-
ynx—base of 
tongue

3 (18.8) 2 (40.0) 2 (11.1) 0 10 (14.1) 9 (25.7) 4 (13.8)

 Oropharynx—
soft palate

1 (6.3) 0 1 (5.6) 0 0 0 2 (6.9)

 Oropharynx—
tonsil

1 (6.3) 0 2 (11.1) 3 (50.0) 8 (11.3) 4 (11.4) 3 (10.3)

 Hypopharynx 1 (6.3) 1 (20.0) 1 (5.6) 0 5 (7.0) 2 (5.7) 2 (6.9)
 Nasopharynx 0 0 0 0 0 0 1 (3.4)
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ECOG Eastern Cooperative Oncology Group, HPV human papilloma virus, NA not available, SD standard deviation
# Mutation or copy number variant

Table 1  (continued)

Phase 1b, n (%) Phase 2, n (%)
Alpelisib tablets 
300 mg + 
cetuximab
N = 16

Alpelisib tablets 
400 mg + 
cetuximab
N = 5

Alpelisib (sus-
pension) 300 mg 
+ cetuximab
N = 18

Alpelisib 
(dispersible 
tablets) 300 mg 
+ cetuximab
N = 6

Alpelisib 
300 mg + 
cetuximab
N = 71

Cetuximab
N = 35

Alpelisib 300 mg 
+ cetuximab 
(non-randomised)
N = 29

 Glottic larynx 0 0 1 (5.6) 0 2 (2.8) 1 (2.9) 0
 Supraglottic 

larynx—false 
cords

0 1 (20.0) 0 0 2 (2.8) 0 0

 Supraglottic 
larynx—epi-
glottis

1 (6.3) 0 0 0 4 (5.6) 1 (2.9) 3 (10.3)

 Occult primary 1 (6.3) 0 0 0 0 0 1 (3.4)
 Maxillary sinus 0 0 0 0 1 (1.4) 2 (5.7) 0
 Other 6 (37.5) 0 2 (11.1) 2 (33.3) 15 (21.1) 5 (14.3) 5 (17.2)

Histologic grade, 
n (%)

 Well differenti-
ated

1 (6.3) 0 3 (16.7) 0 9 (12.7) 6 (17.1) 2 (6.9)

 Moderately dif-
ferentiated

3 (18.8) 3 (60.0) 9 (50.0) 2 (33.3) 27 (38.0) 11(31.4) 14 (48.3)

 Poorly differen-
tiated

6 (37.5) 1 (20.0) 4 (22.2) 1 (16.7) 23 (32.4) 14 (40.0) 6 (20.7)

 Undifferenti-
ated

0 1 (20.0) 0 0 2 (2.8) 0 0

 Unknown 6 (37.5) 0 2 (11.1) 3 (50.0) 10 (14.1) 4 (11.4) 7 (24.1)
HPV status, n 

(%)
 Negative 7 (43.8) 2 (40.0) 13 (72.2) 4 (66.7) 41 (57.7) 19 (54.3) 15 (51.7)
 Positive 4 (25.0) 1 (20.0) 4 (22.2) 1 (16.7) 17 (23.9) 10 (28.6) 6 (20.7)
 Unknown 5 (31.3) 2 (40.0) 1 (5.6) 1 (16.7) 13 (18.3) 6 (17.1) 8 (27.6)

PI3K alteration 
#, n

 Yes 8 5
 No 35 15
 Unknown 28 15

PTEN alteration 
#, n

 Yes 5 5
 No 39 15
 Unknown 27 15

Time since initial 
diagnosis of 
primary site to 
start of study 
drug, months, 
mean (SD)

32.6 (24.9) 27.8 (12.6) 24.9 (28.7) 27.9 (29.0) 25.8 (35.0) 29.9 (58.1) 29.9 (33.1)

Time from initial 
diagnosis to 
first recur-
rence/relapse, 
months, mean 
(SD)

12.8 (9.5) 13.4 (11.3) 12.7 (15.1) 19.0 (21.8) 13.4 (14.1) 11.7 (8.0) 16.0 (22.3)
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Patients in phase 1b and phase 2 discontinued the study 
treatment primarily due to disease progression or adverse 
events (AEs) (Table 2). Approximately, half of the patients 
in phase 1b and the non-randomised arm of phase 2 and 35% 
in randomised part of phase 2 had stage 3/4 disease at initial 
diagnosis. The demographic characteristics matched between 
treatment arms, except for ECOG status 0/1 and tumour lysis 
syndrome (TLS) risk (both higher in combination arm ver-
sus cetuximab arm) (Table 1). In the phase 2 part, PIK3CA 
alterations in archival tumour tissue by Foundation One next-
generation sequencing was found in 8/44 samples and 5/20 

samples analysed in the alpelisib + cetuximab and cetuximab 
monotherapy arms, respectively. Due to the low frequency of 
PIK3CA alterations in this patient population, a subset analy-
sis by PIK3CA alteration was not deemed meaningful (Fig. 2).

Patients who did not receive ≥ 21 doses of alpelisib and ≥ 
3 doses of cetuximab, i.e. 75% of the planned doses, during 
cycle 1 without experiencing a DLT were excluded from the 
dose-determining set (DDS) per protocol. Based on these 
criteria, 15 out of 45 patients have been excluded from the 
DDS. Two patients in the combination treatment arm died 

Table 2  Patient disposition (full analysis set)

Phase 1b, n (%) Phase 2, n (%)

Randomised Non-randomised

Alpelisib 
tablets 
300 mg + 
cetuximab
N = 16

Alpelisib 
tablets 
400 mg + 
cetuximab
N = 5

Alpelisib 
(suspension) 
300 mg + 
cetuximab
N = 18

Alpelisib 
(dispersible 
tablets) 300 mg 
+ cetuximab
N = 6

Alpelisib 
300 mg + 
cetuximab
N = 71

Cetuximab
N = 35

Cross-over 
alpelisib 
300 mg + 
cetuximab
N = 16

Alpelisib 
300 mg + 
cetuximab
N = 29

Treatment dis-
continued

16 (100) 5 (100) 18 (100) 6 (100) 71 (100) 35 (100) 16 (100) 29 (100)

Primary reasons 
for discon-
tinuation

 Adverse 
event(s)

5 (31.3) 1 (20.0) 5 (27.8) 4 (66.7) 15 (21.1) 3 (8.6) 5 (31.3) 9 (31.0)

 Withdrawal of 
consent

2 (12.5) 0 2 (11.1) 0 6 (8.5) 0 1 (6.3) 1 (3.4)

 Death 1 (6.3) 1 (20.0) 1 (5.6) 1 (16.7) 7 (9.9) 2 (5.7) 2 (12.5) 2 (6.9)
 Disease pro-

gression
6 (37.5) 3 (60.0) 10 (55.6) 1 (16.7) 41 (57.7) 12 (34.3) 7 (43.8) 15 (51.7)

 Physician’s 
decision

2 (12.5) 0 0 0 2 (2.8) 1 (2.9) 1 (6.3) 1 (3.4)

 Patient deci-
sion

0 0 0 0 0 0 0 1 (3.4)

Primary reason 
for study 
evaluation 
completion

 Withdrawal of 
consent

5 (31.3) 0 5 (27.8) 0 12 (16.9) 1 (2.9) 3 (18.8) 3 (10.3)

 Lost to follow-
up

1 (6.3) 1 (20.0) 0 0 1 (1.4) 0 1 (6.3) 2 (6.9)

 Administrative 
problems

0 0 0 1 (16.7) 0 1 (2.9) 0 1 (3.4)

 Death 2 (12.5) 2 (40.0) 3 (16.7) 2 (33.3) 15 (21.1) 4 (11.4) 4 (25.0) 4 (13.8)
 New cancer 

therapy
4 (25.0) 0 2 (11.1) 1 (16.7) 10 (14.1) 4 (11.4) 1 (6.3) 4 (13.8)

 Disease pro-
gression

0 0 3 (16.7) 2 (33.3) 5 (7.0) 2 (5.7) 3 (18.8) 3 (10.3)

 Follow-up 
phase com-
pleted per 
protocol

4 (25.0) 2 (40.0) 5 (27.8) 0 28 (39.4) 7 (20.0) 4 (25.0) 12 (41.4)
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before the initiation of study treatment and were excluded 
from the safety set.

3.2  Safety

3.2.1  DLT

Of 30 patients, 9 had a DLT within 28 d of study initiation (1 
on alpelisib 300 mg/d tablet, 2 on alpelisib 400 mg/d tablet, 4 

on drinkable suspension and 2 on dispersible alpelisib). Per 
BLRM inference, alpelisib 300/350 mg/d whole-tablet cetuxi-
mab showed a 1.5% and 15.3% risk of overdosing for 300 and 
350 mg/d, respectively. In patients on drinkable suspension 
(arm B) of alpelisib 300 mg/d, the posterior probability of the 
DLT rate lying within the targeted toxicity range (16–35%) for 
alpelisib 300 mg/d was 66.4%, with a 6.9% risk of overdos-
ing (i.e. the posterior probability of a DLT rate of > 35%). In 
patients on dispersible tablets (arm C), the posterior probability 

Fig. 2  a Best percentage change from baseline in sum of long-
est diameters and best overall response (full analysis set). Phase 1b. 
Phase 2 randomised part. Treatment arm—alpelisib 300 mg + cetuxi-
mab. Phase 2 randomised part. Treatment arm—cetuximab. n, num-
ber of patients with a baseline and ≥ 1 post-baseline assessment of 
target lesions based on investigator’s assessment. #Patients missing 
best percentage change from baseline are not included. b Waterfall 

plot of percent change from baseline in sum of longest diameters as 
per central radiology review by treatment (full analysis set). Phase 2 
randomised part. n, number of patients with a baseline and ≥ 1 post-
baseline assessment of target lesions based on central radiology 
review. CR complete response, PD progressive disease, PR partial 
response, SD stable disease, UNK unknown
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Table 3  Summary of AEs in alpelisib treatment groups for the phase 1b study (safety analysis set)

On-treatment deaths are deaths that occurred ≤ 30 d after the discontinuation of study treatment. MedDRA version 19.0, CTCAE version 4.03
AE adverse event, CTCAE Common Terminology Criteria for Adverse Events, MedDRA Medical Dictionary for Regulatory Activities, SAE seri-
ous adverse event

Alpelisib tablets 
300 mg + cetuxi-
mab
N = 15

Alpelisib tablets 
400 mg + cetuxi-
mab
N = 5

Alpelisib (suspension) 
300 mg + cetuximab
N = 18

Alpelisib (dispersible tab-
lets) 300 mg + cetuximab
N = 6

All patients
N = 45

AEs, n (%) 15 (100) 5 (100) 18 (100) 6 (100) 44 (97.8)
Treatment-related AEs 15 (100) 5 (100) 18 (100) 6 (100) 44 (97.8)
Grade 3/4 AEs 13 (86.7) 5 (100) 12 (66.7) 5 (83.3) 35 (77.8)
Grade 3/4 AEs
(≥ 2 patients in any treatment group)
 Hyperglycaemia 3 (20.0) 2 (40.0) 5 (27.8) 4 (66.7) 14 (31.1)
 Stomatitis 1 (6.7) 0 2 (11.1) 0 3 (6.7)
 Hypomagnesaemia 2 (13.3) 0 0 0 2 (4.4)
 Hypokalaemia 2 (13.3) 0 3 (16.7) 1 (16.7) 6 (13.3)
 Hypophosphataemia 1 (6.7) 1 (20.0) 2 (11.1) 1 (16.7) 5 (11.1)
 Pneumonia 1 (6.7) 0 4 (22.2) 0 5 (11.1)
 Dyspnoea 0 2 (40.0) 0 0 2 (4.4)
 Dysphagia 2 (13.3) 1 (20.0) 1 (5.6) 0 4 (8.9)
 Treatment-related grade 3/4 AEs 10 (66.7) 3 (60.0) 10 (55.6) 5 (83.3) 28 (62.2)

Treatment-related grade 3/4 AEs
(≥ 2 patients in any treatment group)
 Hyperglycaemia 3 (20.0) 2 (40.0) 5 (27.8) 4 (66.7) 14 (31.1)
 Stomatitis 1 (6.7) 0 2 (11.1) 0 3 (6.7)
 Hypomagnesaemia 2 (13.3) 0 0 0 2 (4.4)
 Serious AEs 9 (60.0) 4 (80.0) 12 (66.7) 4 (66.7) 29 (64.4)

Serious AEs
(≥ 2 patients in any treatment group)
 Pneumonia 2 (13.3) 0 4 (22.2) 1 (16.7) 7 (15.6)
 Hyperglycaemia 1 (6.7) 0 0 2 (33.3) 3 (6.7)
 Pneumonia aspiration 2 (13.3) 0 0 0 2 (4.4)
 Treatment-related SAEs 3 (20.0) 2 (40.0) 5 (27.8) 2 (33.3) 12 (26.7)
 AEs leading to discontinuation 5 (33.3) 1 (20.0) 5 (27.8) 4 (66.7) 15 (33.3)

AEs leading to discontinuation
(≥ 2 patients in any treatment group)
 Hyperglycaemia 0 0 1 (5.6) 3 (50.0) 4 (8.9)
 Dysphagia 2 (13.3) 0 0 0 2 (4.4)
 AEs requiring dose interruption 

and/or reduction
11 (73.3) 4 (80.0) 12 (66.7) 4 (66.7) 31 (68.9)

 Deaths 2 (13.3) 2 (40.0) 3 (16.7) 2 (33.3) 9 (20.0)
 On-treatment deaths 1 (6.7) 2 (40.0) 3 (16.7) 2 (33.3) 8 (17.8)
 Disease progression 0 1 (20.0) 0 0 1 (2.2)
 Pneumonia 1 (6.7) 0 1 (5.6) 1 (16.7) 3 (6.7)
 Septic shock 0 0 0 1 (16.7) 1 (2.2)
 Tumour lysis syndrome 0 1 (20.0) 0 0 1 (2.2)
 Missing death preferred term (due 

to study indication)
0 0 2 (11.1) 0 2 (4.4)
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of DLT rate lying within the targeted toxicity range (16–35%) 
for 300 mg alpelisib–cetuximab was 59.5%, with a higher risk 
of overdose (25.9%).

3.2.2  AE

Of 45 patients enrolled in phase 1b study, most patients (n 
= 44, 97.8%) experienced ≥ 1 any-grade AE, regardless 
of relationship to the study treatment (Table 3). The most 
commonly reported all-grade AEs were hyperglycaemia, 
hypomagnesaemia, stomatitis, diarrhoea, weight decrease, 
loss of appetite, rash and fatigue. The most common reason 
for discontinuation was AEs (15 patients [33%] in phase 1b 
and 18 [17%] in phase 2), with the most frequent being 
hyperglycaemia (9% of patients in phase 1b, 3% in phase 2). 
The incidence of AEs leading to study treatment discontinu-
ation was higher in the randomized combination arm versus 
the cetuximab arm (15 patients [21.7%] versus 3 [8.6%]) in 
phase 2 (Table 4). The incidence of clinically notable AEs 
for phase 1b studies are presented in Table S1.

In phase 1b, all patients experienced AEs that were sus-
pected to be related to study treatment. The most frequently 
reported AEs suspected to be related to study treatment 
included hyperglycaemia, hypomagnesaemia, diarrhoea and 
rash. The most frequently reported serious adverse events 
(SAEs) were pneumonia, hyperglycaemia and pyrexia. 
Grade 3/4 AEs were lower in treatment arm B (n = 12; 
66.7%) compared with arm A (n = 13; 86.7%) and arm C 
(n = 5; 83.3%).

In phase 2, the incidence of any-grade AEs was higher 
(difference ≥ 10%) in the combination treatment arm com-
pared with the cetuximab monotherapy arm. Patients experi-
encing grade 3/4 AEs and SAEs were higher in the combina-
tion treatment arm (87% and 58%, respectively) compared 
with the cetuximab monotherapy arm (57.1% and 42.9%, 
respectively). The most frequently reported AEs suspected to 
be study treatment related in the combination treatment arm 
were hyperglycaemia, stomatitis, diarrhoea, rash, decreased 
appetite, dermatitis acneiform, fatigue, weight decrease, 
hypomagnesaemia, paronychia, dry skin and nausea.

Eight on-treatment deaths were reported during phase 1b: 
disease progression (n = 3), AEs including pneumonia (n 
= 3), septic shock and TLS (n = 1 each); only TLS was 
considered treatment related. In phase 2, 15 on-treatment 
deaths (21.7%) were reported in the randomized combina-
tion arm and 8 (22.9%) in the cetuximab arm (4 patients on 
cetuximab monotherapy who did not cross over and 4 who 
switched to combination treatment); 3 deaths (10.3%) were 
reported in the non-randomised arm. Of the 15 patients who 
died in the combination treatment arm, 7 patients died due 
to the study indication or squamous cell carcinoma. Eight 
patients died due to AEs: pneumonia (n = 4), sepsis (n = 1), 
pulmonary haemorrhage (n = 1), respiratory failure (n = 1) 

and tumour haemorrhage (n = 1). Pneumonia in one patient 
was suspected to be related to study treatment. Of the four 
patients randomized to cetuximab monotherapy who died 
after the cross-over, two patients died due to study indication 
and two patients died due to AEs: one patient from sepsis 
and one patient from respiratory distress, neither event was 
suspected to be related to study treatment.

3.3  Efficacy

3.3.1  Response Rate

In the phase 1b study, the ORR [95% confidence interval 
(CI)] was 8.9% (2.5–21.2%), and the overall DCR (95% 
CI) was 51.1% (35.8–66.3%). Four patients (25%) treated 
with whole-tablet alpelisib 300 mg/d + cetuximab achieved 
partial response (PR) per RECIST version 1.1; 18 (40.0%) 
had stable disease (SD) (Table 5). No arm B patients who 
received an oral suspension of alpelisib crushed tablets and 
cetuximab achieved a partial response/complete response.

In the phase 2 randomised part, a trend indicating higher 
ORR and DCR in the combination arm was observed. The 
ORR (95% CI) was 9.9% (4.1–19.3%) in the combination 
arm and 5.7% (0.7–19.2%) in the cetuximab arm (Table 5). 
The DCR (95% CI), including CR, PR, SD or non-CR/
non-PD, was 52.1% (39.9–64.1%) in the combination arm 
and 57.1% (39.4–73.7%) in the cetuximab arm. Of the nine 
patients in the cross-over part, four showed reductions in 
tumour burden; none achieved PR/CR (ORR 10.3%, 95% CI 
2.2–27.4%; DCR 10.3%, 95% CI 20.7–57.7%).

Of the 23 patients who had tumour reduction in phase 1b, 
11 had tumour shrinkage ≥ 30%. In the phase 2 part, tumour 
shrinkage was observed in 31 of 44 patients in the combina-
tion arm and in 9 of 21 patients in the cetuximab arm. There 
was a higher number of patients with tumour shrinkage ≥ 
30% in the combination arm (12 of 44 patients) when com-
pared with the cetuximab arm (2 of 21 patients (Fig. 2)).

3.3.2  PFS

Based on central review data, the mean of posterior dis-
tribution HR of PFS between combination treatment and 
cetuximab monotherapy estimated using the Bayesian Cox 
proportional-hazards model was 0.991 (95% credible inter-
val, 0.643–1.529). The posterior probability of an HR of > 
1 was 48.4%. As the posterior summaries did not meet the 
predefined criteria for success (interval probabilities: sub-
stantial efficacy 0.550%, moderate efficacy 5%, slight effi-
cacy 46.06%, no efficacy 48.39%), combination therapy was 
not declared superior to cetuximab monotherapy. Median 
PFS (95% CI) per central review was 86 d (73–135 d) in 
the combination arm and 87 d (49–133 d) in the cetuximab 
arm. Median PFS for the 16 patients who crossed over from 
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Table 4  Summary of AEs in alpelisib treatment groups for the phase 2 study (safety analysis set)

Randomised Non-randomised

Alpelisib 300 mg + 
cetuximab
N = 69

Cetuximab
N = 35

Alpelisib 
300 mg + 
cetuximab
N = 29

AEsa 69 (100.0) 35 (100.0) 29 (100)
Treatment-related AEs (≥ 2 patients in any treatment group) 67 (97.1) 34 (97.1) 27 (93.1)
 Hyperglycaemia 41 (59.4) 0 14 (48.3)
 Rash 23 (33.3) 13 (37.1) 6 (20.7)
 Stomatitis 29 (42.0) 3 (8.6) 11 (37.9)
 Dermatitis acneiform 21 (30.4) 8 (22.9) 5 (17.2)
 Diarrhoea 24 (34.8) 1 (2.9) 10 (34.5)
 Fatigue 19 (27.5) 4 (11.4) 12 (41.4)
 Decreased appetite 22 (31.9) 2 (5.7) 7 (24.1)
 Hypomagnesaemia 16 (23.2) 8 (22.9) 11 (37.9)
 Paronychia 14 (20.3) 6 (17.1) 7 (24.1)
 Weight decrease 17 (24.6) 2 (5.7) 4 (13.8)
 Dry skin 14 (20.3) 4 (11.4) 9 (31.0)
 Nausea 14 (20.3) 2 (5.7) 11 (37.9)
 Hypokalaemia 0 0 6 (20.7)
 Grade 3/4 AEs 60 (87.0) 20 (57.1) 23 (79.3)

Treatment-related grade 3/4 AEs 41 (59.4) 6 (17.1) 17 (58.6)
 Hyperglycaemia 25 (36.2) 0 10 (34.5)
 Rash 2 (2.9) 1 (2.9) 0
 Stomatitis 6 (8.7) 1 (2.9) 1 (3.4)
 Fatigue 3 (4.3) 0 1 (3.4)
 Decreased appetite 3 (4.3) 0 0
 Hypomagnesaemia 4 (5.8) 1 (2.9) 0
 Rash maculopapular 2 (2.9) 0 0

SAEsa 40 (58.0) 15 (42.9) 15 (51.7)
 Pneumonia 8 (11.6) 1 (2.9) 4 (13.8)
 Hyperglycaemia 7 (10.1) 0 5 (17.2)
 Pyrexia 4 (5.8) 1 (2.9) 0
 Sepsis 4 (5.8) 1 (2.9) 0
 Tumour haemorrhage 2 (2.9) 2 (5.7) 1 (3.4)
 Dyspnoea 3 (4.3) 1 (2.9) 1 (3.4)
 Dysphagia 2 (2.9) 1 (2.9) 0
 Diarrhoea 2 (2.9) 0 0
 Upper gastrointestinal haemorrhage 0 2 (5.7) 0
 General physical health deterioration 2 (2.9) 1 (2.9) 0
 Cellulitis 2 (2.9) 1 (2.9) 0
 Urinary tract infection 0 2 (5.7) 0
 Wound infection 2 (2.9) 0 0
 Decreased appetite 3 (4.3) 0 0
 Muscular weakness 3 (4.3) 0 0
 Aspiration 2 (2.9) 0 0
 Pulmonary embolism 2 (2.9) 0 0
 Mouth haemorrhage 0 0 2 (6.9)
 Lung infection 0 0 2 (6.9)

Treatment-related SAEs 19 (27.5) 1 (2.9) 10 (34.5)
AEs leading to  discontinuationa 15 (21.7) 3 (8.6) 9 (31.0)
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MedDRA version 19.0, CTCAE version 4.03
AE adverse event, CTCAE Common Terminology Criteria for Adverse Events, MedDRA Medical Dictionary for Regulatory Activities, SAE seri-
ous adverse event
a Includes events occurring ≤ 30 d after the discontinuation of study treatment and until the cross-over date for patients who crossed over from 
the cetuximab monotherapy arm

Table 4  (continued)

Randomised Non-randomised

Alpelisib 300 mg + 
cetuximab
N = 69

Cetuximab
N = 35

Alpelisib 
300 mg + 
cetuximab
N = 29

Treatment-related AEs leading to discontinuation 6 (8.7) 2 (5.7) 6 (20.7)
AEs leading to dose adjustment/interruptiona 55 (79.7) 13 (37.1) 21 (72.4)
Deaths 49 (71.0) 26 (74.3) 19 (65.5)
 On-treatment deaths 15 (21.7) 8 (22.9) 3 (10.3)
 Pneumonia 4 (5.8) 0 0
 Sepsis 1 (1.4) 1 (2.9) 0
 Missing death preferred term (due to study indication) 7 (10.1) 5 (14.3) 2 (6.9)
 Tumour haemorrhage 1 (1.4) 0 0
 Pulmonary haemorrhage 1 (1.4) 0 0
 Respiratory distress 0 2 (5.7) 0
 Respiratory failure 1 (1.4) 0 0
 Lung infection 0 0 1 (3.4)

Table 5  Response rate by treatment arm per investigator assessment (phase 1b) and central radiology review (phase 2) (full analysis set)

ORR = CR or PR; DCR = CR or PR or SD
CI confidence interval, CR complete response, DCR disease control rate, ORR overall response rate, PD progressive disease, PR partial 
response, SD stable disease

Phase 1b Phase 2 Non-ran-
domised 
alpelisib 
300 mg + 
cetuximab 
N = 29,
n (%)

Alpelisib tab-
lets 300 mg 
+ cetuximab 
N = 16,
n (%)

Alpelisib tab-
lets 400 mg 
+ cetuximab 
N = 5,
n (%)

Alpelisib 
(suspension) 
300 mg + 
cetuximab 
N = 18,
n (%)

Alpelisib 
(dispers-
ible tablets) 
300 mg + 
cetuximab 
N = 6,
n (%)

Total 
N = 45,
n (%)

Alpelisib 
300 mg + 
cetuximab N 
= 71,
n (%)

Cetuximab N 
= 35,
n (%)

Total N = 
106,
n (%)

Best overall response, n (%)
 CR 0 0 0 0 0 1 (1.4) 0 1 (0.9) 1 (3.4)
 PR 4 (25.0) 0 0 0 4 (8.9) 6 (8.5) 2 (5.7) 8 (7.5) 2 (6.9)
 SD 7 (43.8) 1 (20.0) 9 (50.0) 1 (16.7) 18 (40.0) 24 (33.8) 8 (22.9) 32 (30.2) 8 (27.6)
 PD 0 1 (20.0) 5 (27.8) 1 (16.7) 7 (15.6) 17 (23.9) 12 (34.3) 29 (27.4) 5 (17.2)
 Non-CR/
Non-PD

1 (6.3) 0 0 0 1 (2.2) 6 (8.5) 10 (28.6) 16 (15.1) 6 (20.7)

 Unknown 4 (25.0) 3 (60.0) 4 (22.2) 4 (66.7) 15 (33.3) 17 (23.9) 3 (8.6) 20 (18.9) 7 (24.1)
ORR 4 (25.0) 0 0 0 4 (8.9) 7 (9.9) 2 (5.7) 9 (8.5) 3 (10.3)
 95% CI 7.3; 52.4 0.0; 52.2 0.0; 18.5 0.0; 45.9 2.5; 21.2 4.1; 19.3 0.7; 19.2 4.0; 15.5 2.2; 27.4

DCR 12 (75.0) 1 (20.0) 9 (50.0) 1 (16.7) 23 (51.1) 31 (43.7) 10 (28.6) 41 (38.7) 11 (37.9)
 95% CI 47.6–92.7 0.5–71.6 26.0–74.0 0.4–64.1 35.8–66.3 31.9–56.0 14.6–46.3 29.4–48.6 20.7–57.7
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cetuximab to combination treatment was 43 d (95% CI 
27.0–88.0 d). The median of the posterior distribution of 
PFS in cetuximab-resistant patients was 3.896, and the pos-
terior probability of the median PFS being > 2.5 months was 

99.69%, indicating moderate efficacy in the non-randomised 
arm.

The Cox regression model (frequentist approach) 
showed no significant difference between the combination 

Fig. 3  a Kaplan–Meier plot of progression-free survival as per cen-
tral review for phase 2 randomised part (full analysis set). b Overall 
survival—phase 2 randomised part (full analysis set). CI confidence 

interval, HGB haemoglobin, SLD (C) sum of the longest diameters 
from central review/data, SLD (L) sum of the longest diameters from 
investigator/local data, WBC white blood cell
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and cetuximab arms for PFS (unadjusted HR 1.12; 
95% CI 0.69–1.82) (Fig. 3). In the model adjusted for 
selected baseline covariates (sum of the longest diameters 
[SLD]) from central review/data, haemoglobin and white 
blood cell (WBC), the adjusted HR was 0.54, indicating 
a significant difference in favour of the combination arm 
(adjusted HR 0.54; 95% CI 0.30–0.97).

The analysis of PFS based on investigational site assess-
ment resulted in an unadjusted HR of 0.76, trending in 
favour of the combination arm [not significant (NS)]. In 
the model adjusted for selected baseline covariates, the 
HR reduced to 0.64 in favour of the combination arm 
(non-significant).

3.3.3  Overall Survival

The median OS (95% CI) was 173 d  (142–249)  in the 
combination arm and 263d  (181–444)  in the cetuximab 
arm. Unadjusted Cox proportional-hazards model data 
represented a non-statistically significant trend of higher 
death risk in the combination arm (unadjusted HR 1.28; 
95% CI 0.80–2.05). However, the model adjusted for 
selected baseline covariates resulted in an adjusted HR of 
1.00, suggesting that the initial trend observed in the unad-
justed analysis might be attributed to unbalanced baseline 
covariates across the two groups (Fig. 3). The pharmacoki-
netics and biomarker data are shown in the supplementary 
information (Supplementary Fig. S1, Table S2).

4  Discussion

This phase 1b/2 study aimed to evaluate the MTD, prelimi-
nary efficacy and safety of alpelisib, an α-isoform-specific 
PI3Ki, in combination with cetuximab in adult patients with 
recurrent/metastatic HNSCC who were resistant/ineligible/
intolerant to platinum-based chemotherapy. In the first-in-
human trial of alpelisib in patients with PIK3CA-mutant 
advanced solid tumours, disease control was achieved in 
13/19 patients with PIK3CA-mutant HNSCC [15]. Based 
on these findings and the strong synergy between cetuxi-
mab and alpelisib in pre-clinical HNSCC models, the current 
study was designed.

Phase 1b included patients who received prior treatment 
with an EGFR-targeted antibody for recurrent/metastatic dis-
ease. The RP2D of alpelisib was determined as 300 mg/d 
(as whole-tablet or drinkable suspension) in combination 
with cetuximab.

Alpelisib displays a predictable pharmacokinetic profile; 
systemic exposure appears dose-proportional within the 
tested range [16]. We found no significant difference in the 
pharmacokinetic profiles, despite administering two formu-
lations (tablet and dispersible tablet) in three service forms 

(oral tablet, crushed tablet suspension and dispersible solu-
tion/suspension) and two routes (orally versus intragastric); 
hence, the disintegration of alpelisib tablet in the stomach is 
unlikely to be a rate-limiting step in the absorption process.

The alpelisib–cetuximab combination safety results were 
consistent with previous safety data from the respective single 
agents and aligned with the safety profile of alpelisib in other 
combination  trials, [5, 14, 15, 17]. Additionally, the safety 
profile in patients with HNSCC was similar in phases 1b and 2 
irrespective of prior cetuximab treatment. The most frequently 
reported AE, hyperglycaemia, is considered an on-target effect 
of PI3K inhibition, given the role of the PI3K pathway in glu-
cose homeostasis. The hyperglycaemia (onset during the first 
few weeks of treatment) was generally manageable with anti-
hyperglycaemic agents and dose adjustments. The skin-related 
events, including rash, dermatitis acneiform and dry skin, are 
also considered a class effect of PI3K/mTOR inhibitors. Gas-
trointestinal events were managed with concomitant medica-
tions and dose adjustments. Higher incidences of asthenia/
fatigue, nausea and rash observed with the combination 
regimen versus single agents might result from overlapping 
toxicities of the EGFR and PI3K inhibitors. The death rates 
were comparable between the alpelisib–cetuximab versus the 
cetuximab arms and appear not unusual given the relapsed 
refractory population (patients ≥ 2 prior treatment regimens: 
40.8% and 31.4%, respectively).

In this study, both whole-tablet and drinkable suspen-
sion of alpelisib with cetuximab showed good tolerability 
and comparable pharmacokinetics, and hence included in 
phase 2 to evaluate anti-tumour efficacy. In the primary anal-
ysis, the alpelisib–cetuximab combination did not demon-
strate PFS benefit by central review versus cetuximab alone 
(Bayesian method; HR, 0.99). In cetuximab-naïve patients, 
no significant trend for unadjusted PFS in favour of the 
combination was observed by central review, but significant 
improvement of PFS was shown while adjusting for base-
line covariates including WBC, haemoglobin and SLD. PFS 
based on investigator assessment showed a trend to favour 
the combination treatment arm (unadjusted HR, 0.76; 95%  
CI 0.49–1.19). In cetuximab-resistant patients, moderate 
anti-tumour activity was observed with true median PFS of 
3.9 months. Some patients with platinum-refractory disease 
had confirmed PRs (ORR, ~10% with the combination).

Interestingly, these responses were observed in tumours 
harbouring multiple underlying molecular-activation mech-
anisms. However, combination treatment failed to demon-
strate any improvement in OS. OS results similar to PFS were 
obtained when the model was adjusted for baseline covariates 
(adjusted HR, 1.00), suggesting that the initial trend observed 
in the unadjusted analysis could be explained by unbalanced 
baseline covariates across the two groups [17].

Treatment with PI3Ki leads to upregulation of receptor 
tyrosine kinase (RTKs) including EGFR, that, in turn, can 
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limit the antitumor effects of PI3Ki [18, 19]. Hence, PI3K 
inhibitors used as single agents might not elicit durable 
responses, and thus provides the rationale to test combina-
tions of PI3Ki with agents that block the activity of RTKs. 
Combinations of alpelisib and EGFR inhibitor have shown 
synergistic effect in HNSCC cell lines, specifically decreased 
the mTOR activity. Additionally, in an in vitro study, the 
combination of cetuximab and alpelisib induced over 50% 
growth inhibition in 85% of the HNSCC lines tested regard-
less of PIK3CA mutational status, suggesting that this com-
bination is both broadly synergistic and efficacious [20]. The 
pan-PI3Ki buparlisib–cetuximab combination also exerted 
a synergistic antiproliferative effect in vitro in HNSCC. 
Clinical studies have evaluated the combination of bupar-
lisib–cetuximab and copanlisib–cetuximab [21–23]. PI3Ki 
PX-866 with cetuximab showed a reduction of tumours in 
human xenograft models [24], but clinical data have not 
shown improvement in PFS or OS [25, 26].

At the time the study was conducted (first patient first 
visit November 2012), platinum-based chemotherapy was 
the standard first-line treatment for inoperable recurrent or 
metastatic HNSCC. Immune checkpoint inhibitors, anti-pro-
grammed cell death-1 therapy and Pi3K blockade together 
induced a synergistic effect in HNSCC animal models [27]. 
Immunotherapies have now shown major advantages in sub-
sets of HNSCC patients, as their responses are durable with 
longer follow-up [28–30]. Immune checkpoint inhibitors are 
now approved for treatment of recurrent/metastatic HNSCC 
as first line and in platinum refractory disease [31], repre-
senting the new standard of care. Clinical studies evaluat-
ing the efficacy of PI3Ki/immune checkpoint inhibitors in 
combination therapy remain to be explored.

5  Conclusions

The addition of alpelisib to cetuximab did not demonstrate 
a PFS benefit in cetuximab-naïve patients with advanced 
HNSCC. The alpelisib–cetuximab combination showed 
moderate activity in cetuximab-resistant patients with a 
consistent safety profile. While no superiority of alpelisib 
+ cetuximab combination could be demonstrated, the value 
of a PI3Kα inhibitor such as alpelisib in the era of immune 
checkpoint inhibitors might warrant further investigation, 
particularly in PIK3CA-mutant HNSCC.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s11523- 023- 00997-z.
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