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Abstract Background: The EXTREME regimen (chemotherapy [CT; cisplatin/carboplatin

and 5-fluorouracil]) plus cetuximab is a standard-of-care first-line (1L) treatment for patients

with recurrent and/or metastatic squamous cell carcinoma of the head and neck (R/M

SCCHN), as supported by international guidelines. The phase III CHANGE-2 trial assessed

the efficacy and safety of a modified CT regimen (with a reduced dose of both components)

and cetuximab versus CT for the 1L treatment of Chinese patients with R/M SCCHN.

Methods: Patients were randomised to receive up to six cycles of CT plus cetuximab followed

by cetuximab maintenance until progressive disease or CT alone. The primary end-point was

the progression-free survival (PFS) time assessed by the independent review committee (IRC).

Results: Overall, 243 patients were randomised (164 to CT plus cetuximab; 79 to CT). The

hazard ratios for PFS by IRC and overall survival (OS) were 0.57 (95% CI: 0.40e0.80; median:

5.5 versus 4.2 months) and 0.69 (95% CI: 0.50e0.93; median: 11.1 versus 8.9 months), respec-

tively, in favour of CT plus cetuximab. The objective response rates (ORR) by IRC were

50.0% and 26.6% with CT plus cetuximab and CT treatment, respectively. Treatment-

emergent adverse events of maximum grade 3 or 4 occurred in 61.3% (CT plus cetuximab)

and 48.7% (CT) of patients.

Conclusions: CHANGE-2 showed an improved median PFS, median OS and ORR with the

addition of cetuximab to a modified platinum/5-fluorouracil regimen, with no new or unex-

pected safety findings, thereby confirming CT plus cetuximab as an effective and safe 1L treat-

ment for Chinese patients with R/M SCCHN.

Clinical trial registration number: NCT02383966.

ª 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Head and neck cancers are a group of commonly diag-

nosed malignancies affecting the upper aerodigestive
tract [1]. In 2018, there were >880,000 estimated new

cases of head and neck cancers worldwide, with

approximately 293,000 occurring in the AsiaePacific

region alone [2e4]. Ninety percent of head and neck

cancers are squamous cell carcinoma (SCCHN) [1].

While the treatment landscape for patients with recur-

rent and/or metastatic (R/M) SCCHN is changing, the

EXTREME regimen (up to six cycles of chemotherapy
[CT; cisplatin/carboplatin plus 5-fluorouracil {5-FU}]

plus cetuximab followed by cetuximab maintenance

until progressive disease [PD]) remains a standard-of-

care first-line (1L) treatment option for patients with

non-nasopharyngeal R/M SCCHN as per current in-

ternational guidelines [5e7]. Previous results from the

phase III EXTREME trial in the 1L R/M disease setting

showed that the addition of cetuximab to platinum/5-
fluorouracil-based chemotherapy improved the overall

survival (OS; 10.1 versus 7.4 months) [8].

While the EXTREME regimen was initially evalu-

ated in European patients [8], other single-arm trials

have found similar results in Asian patients with R/M

SCCHN [9,10]. One of these Asian studies was the
CHANGE trial, which used a modified EXTREME

regimen (a 25% dose reduction of cisplatin and a 6.25%

total dose reduction of 5-FU for 5 days, instead of the

four-day schedule used in the EXTREME study) due to

ethnic differences in CT tolerability [8,9]. This trial had

reduced rates of grade 3 or 4 treatment-related adverse
events (TRAEs) compared with a similar Japanese trial

that used the standard EXTREME regimen (44.1%

versus 97.0%) [9,10]. Furthermore, the treatment modi-

fications used in the CHANGE trial did not reduce ef-

ficacy: both Asian studies showed clinical benefit with

either the modified or standard EXTREME regimen

[9,10].

The CHANGE-2 trial was a randomised phase III
study to assess the efficacy and safety of CT plus

cetuximab for the 1L treatment of R/M SCCHN in

China, a region with a high incidence of head and neck

cancers and a need for more effective therapies [9,11,12].

This was a bridging trial designed to evaluate the in-

fluence of ethnic factors that may alter the response to

or tolerability of a treatment that was assessed in

another population and to extrapolate the previous
findings to new populations [13]. The primary end-point

was the progression-free survival (PFS) time assessed by

an independent review committee (IRC). This trial

would be regarded as positive if the point estimation of

http://creativecommons.org/licenses/by-nc-nd/4.0/
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the stratified hazard ratio (HR) for the primary end-

point was �0.77, thereby retaining �50% of the esti-

mated treatment effect seen in the EXTREME study [8].
2. Methods

2.1. Patients

CHANGE-2 (NCT02383966) was a multicentre, rand-

omised, open-label, parallel-group, phase III trial for
Chinese patients with histologically or cytologically

confirmed diagnosis of R/M SCCHN that was not

suitable for local-regional treatment, with �1 measur-

able lesion according to Response Evaluation Criteria in

Solid Tumors (RECIST) version 1.1. Eligible patients

may not have received prior systemic chemotherapy

except if given as part of a multimodal treatment for

locally advanced SCCHN that was completed > 6
months before randomisation. Patients with recurrent

SCCHN without metastases must have received prior

radiotherapy, either as an adjuvant treatment after

surgery or as a treatment for locally advanced SCCHN;

radiotherapy must have been completed >6 months

before randomisation. All patients were required to have

an Eastern Cooperative Oncology Group performance

status (ECOG PS) of �1. Key exclusion criteria included
nasopharyngeal carcinoma and previous treatment with

monoclonal antibody or signal transduction inhibitors

targeting EGFR. Further details on eligibility criteria

are given in the Supplementary Appendix.
2.2. Study design and treatment

Patients were randomised at a ratio of 2:1 to receive
either CT plus cetuximab or CT alone (Fig. 1). Ran-

domisation was stratified by ECOG PS and the primary

tumour site. The intent-to-treat (ITT) population

included all randomised patients, and the safety analysis
Fig. 1. Study Design. 5-FU, 5-fluorouracil; CT, chemotherapy; R, rand

in the case of cisplatin-related non-haematologic toxicity. bInformatio
set (SAS) population included all patients who received

�1 dose of any trial treatment.

Treatment cycles consisted of 21 days and were

continued up to six cycles until the investigator-assessed

PD or unacceptable toxicity. All patients received

cisplatin 75 mg/m2 intravenously (IV) on day 1, followed

by 5-FU 750 mg/m2 IV on days 1e5. All patients were

initially treated with cisplatin. A switch to an equivalent
dose of carboplatin (at an area under the curve of 5) was

permitted in the case of cisplatin-related non-haemato-

logic toxicity.

For patients in the CT plus cetuximab group, cetux-

imab was given on days 1, 8 and 15 of each cycle

(400 mg/m2 for the first dose; 250 mg/m2 for all subse-

quent weekly doses). At the end of six cycles, patients

who had at least stable disease after six cycles of treat-
ment with CT plus cetuximab could continue cetuximab

as a maintenance treatment. The maintenance treatment

was continued until PD or unacceptable toxicity.

Further details are given in the Supplementary

Appendix.

The trial was conducted in accordance with the

Declaration of Helsinki and the International Confer-

ence on Harmonisation Topic E6 Good Clinical Practice
and applicable regulatory requirements. Written

informed consent was obtained from all patients. The

study protocol and statistical analysis plan can be

accessed on ClinicalTrials.gov.

2.3. Assessments

Tumours were assessed at a screening visit (within 28

days before the start of treatment) and every 6 weeks

(�3 days) starting from the first dose of trial treatment

until PD. During the treatment period, safety evalua-
tions were performed at the start of each treatment cycle

and on a weekly basis for patients receiving CT plus

cetuximab. Patients who discontinued treatment for

reasons other than PD continued to have tumour
omisation. aSwitching to carboplatin from cisplatin was permitted

n on new antitumour treatments was also collected.

http://ClinicalTrials.gov
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assessments until PD, loss of follow-up, trial termina-

tion, the start of new antitumour treatment, or death.

Further details are given in the Supplementary

Appendix.

2.4. Study end-points

The primary end-point was IRC-evaluated PFS time,
defined as the time from randomisation until the first

observationofPDbasedon IRC-assessed imaging, or death

due to any causewhen the deathoccurred�60days after the

last tumour assessment or randomisation (whichever was

later). Secondary efficacy end-points included investigator-

assessed PFS time, OS time, best overall response (BOR),

disease control rate (DCR) and the duration of response

(DOR). Tumour assessments were performed according to
RECIST 1.1. Further details on end-points are given in the

Supplementary Methods.

Safety end-points were evaluated in terms of exposure

to trial treatments and incidence and type of adverse
Table 1
Patient baseline characteristics.

Characteristic CT plus cetuximab

n Z 164

Age, years

Mean � SD 57.1 � 9.5

Median 57.0

Range 28e82

Age category

<65 years 126 (76.8)

�65 years 38 (23.2)

Sex

Male 146 (89.0)

Female 18 (11.0)

ECOG PS

0 48 (29.3)

1 116 (70.7)

Primary tumour site

Oral cavity 46 (28.0)

Oropharynx 25 (15.2)

Hypopharynx 42 (25.6)

Larynx 40 (24.4)

Other 11 (6.7)

Extent of disease

Recurrent only 73 (44.5)

Non-recurrent

metastatic

47 (28.7)

Recurrent with metastases 44 (26.8)

Nicotine consumptiona

Never used 36 (22.0)

Regular user 20 (12.2)

Occasional user 2 (1.2)

Former user 48 (29.3)

Missing 58 (35.4)

Alcohol consumptiona

Yes 38 (23.2)

No 66 (40.2)

Missing 60 (36.6)

CT, chemotherapy; ECOG PS, Eastern Cooperative Oncology Group perf

Note: Data are n (%) unless otherwise indicated.
a Nicotine and alcohol consumption were recorded only for patients wh
events (AEs), including deaths, safety laboratory tests

where applicable, vital signs, physical examinations and

ECOG PS. AEs were coded according to Medical Dic-

tionary for Regulatory Affairs (MedDRA) version 21.0,

and severity was graded using Common Terminology

Criteria for Adverse Events (CTCAE) version 4.03.

2.5. Statistical analysis

Atotal of 240 subjectswereplanned tobe randomised ina2:1

ratio during an expected accrual period of 16 months and a

follow-up period of 6 months after the last subject was

randomised.A60%event ratewasexpectedat theclinical cut-

off date for PFS (i.e. 144 events) with respect to the primary

end-point. The main analysis was performed after the trial

collected>144events, definedasPD(per imagingassessedby
IRC) or death (occurringwithin 60 days of randomisation or

last tumour assessment, whichever was later). The HR for

PFS time was estimated using a stratified Cox proportional

hazards model, including treatment and randomisation
CT

n Z 79

Total

N Z 243

57.0 � 9.0 57.1 � 9.3

58.0 57.0

34e77 28e82

62 (78.5) 188 (77.4)

17 (21.5) 55 (22.6)

67 (84.8) 213 (87.7)

12 (15.2) 30 (12.3)

21 (26.6) 69 (28.4)

58 (73.4) 174 (71.6)

21 (26.6) 67 (27.6)

17 (21.5) 42 (17.3)

19 (24.1) 61 (25.1)

18 (22.8) 58 (23.9)

4 (5.1) 15 (6.2)

41 (51.9) 114 (46.9)

16 (20.3) 63 (25.9)

22 (27.8) 66 (27.2)

18 (22.8) 54 (22.2)

7 (8.9) 27 (11.1)

0 2 (0.8)

18 (22.8) 66 (27.2)

36 (45.6) 94 (38.7)

10 (12.7) 48 (19.8)

32 (40.5) 98 (40.3)

37 (46.8) 97 (39.9)

ormance status; SD, standard deviation.

o enrolled after a protocol amendment (version 2.0).



243 Randomised
(ITT population)

317 Patients screened

74 Did not undergo randomisation

164 Assigned to receive CT plus cetuximab
 (1 was not treated)

79 Assigned to receive CT
(3 were not treated)

138 Completed or 
discontinued treatment
101 Had disease progression
14 Had adverse event

5 Died
4 Completed 6 cycles 
 of treatment

14 Had other reason

72 Completed or 
 discontinued treatment

24 Had disease progression
6 Had adverse event
3 Died

27 Completed 6 cycles 
 of treatment
12 Had other reason

25 Were included in ongoing study
at the primary analysis

4 Were included in ongoing study
at the primary analysis

Fig. 2. Patient Disposition at the Primary Analysis. CT, chemotherapy; ITT, intent-to-treat.
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strata. The trial had a� 83% probability to observe an effect

size if the true HR was 0.65 with 144 events. The P values

provided were not used for decision-making or trial inter-

pretation and were calculated only for exploratory analyses.
Aseparatefinal analysisofOSwasplannedafter�180deaths

(representing �75% of the randomised patients) had been

reported or �12 months after the last patient was rando-

mised. Subgroup analyses based on predefined baseline fac-

tors were performed for median PFS and OS. Analysis of

time-to-event end-points followed a standard methodology

by employing KaplaneMeier estimates, a Cox proportional

hazards model to estimate stratified HRs and corresponding
95% CIs. Only the primary end-point was assessed via sta-

tistical analysis, although this was not pre-planned. Further

details are given in the Supplementary Appendix.
3. Results

3.1. Patient demographics and disease characteristics

Between 22 July 2015 and 7 December 2017, 317 pa-

tients were screened at 29 sites across China and 243

were randomised at a ratio of 2:1 to receive either CT
plus cetuximab (n Z 164; 67.5%) or CT alone (n Z 79;

32.5%). Four enrolled patients did not receive treatment

and were not included in the SAS (CT plus cetuximab,

n Z 163; CT, n Z 76). At the cut-off time for primary
analysis (19 January 2018), 25 patients in the CT plus

cetuximab arm and four patients in the CT arm

remained on treatment (Fig. 2). The median follow-up

was 16.6 months (95% CI: 8.4e23.4) and 15.3 months
(95% CI: 6.9e27.7) for the CT plus cetuximab and CT

arms, respectively. The two treatment groups were well

balanced with respect to patient baseline characteristics

(Table 1). For example, 23.2% and 21.5% of patients in

the CT plus cetuximab and CT treatment arms were �65

years old, respectively. The human papilloma virus

(HPV) status was documented only if known at enrol-

ment and was not assessed for the trial.

3.2. Compliance

At the time of the primary analysis, the median duration
of the cetuximab treatment was 21.0 weeks (range:

1.0e91.9), with most patients (81.0%) receiving �10

infusions and 97.5% receiving a relative dose intensity of

�80% following the first dose of cetuximab. More than

half of the patients (57.7%) treated with CT plus

cetuximab could continue to receive cetuximab mainte-

nance treatment for a median of 6.0 weeks (range:

1.0e73.0). Patients in the CT plus cetuximab arm were
treated with cisplatin and 5-FU for a median of 18.1

weeks (range: 3.0e24.6 and 2.9e24.6, respectively) and

a median of 6.0 cycles (range: 1.0e6.0). In total, 92.6%

and 89.0% of patients received cisplatin and 5-FU at a
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relative dose intensity of �80%, respectively. In the CT

group, patients received cisplatin and 5-FU for a median

of 12.6 weeks (range: 3.0e23.7 and 2.4e23.7, respec-

tively) and a median of 4.0 cycles (range: 1.0e6.0). Most

patients (92.1% and 88.2%) received cisplatin and 5-FU,

respectively, at a relative dose intensity of �80%. Four

patientsdthree in the CT plus cetuximab arm and one

in the CT armdswitched from cisplatin to carboplatin.
Of these patients, 75.0% received carboplatin at a rela-

tive dose intensity of �80%.

3.3. Efficacy

As of the primary analysis, the primary end-point of

PFS time per IRC assessment was met, with a stratified

HR of 0.57 (95% CI: 0.40e0.80; P: 0.001). The IRC-

assessed median PFS was 5.5 months (95% CI:
164 105 36 10 5

79 37 6 2 2

1.0

0.8

0.6

0.4

0.2

0.0

No. at risk:

CT + cetuximab

CT

Pr
ob

ab
ili

ty
 o

f P
FS

a

0 3 6 9 12

A

CT + cetuximab
CT

164 152 137 70 25

79 62 49

101

34 25

49

11 7

1.0

0.8

0.6

0.4

0.2

0.0

No. at risk:

CT + cetuximab

CT

Pr
ob

ab
ili

ty
 o

f O
Sb

M
0 3 6 9 12 15 18

B

CT + cetuximab
CT

Fig. 3. IRC Assessment of PFS (A) and OS (B) for the ITT Population

committee; ITT, intent-to-treat; OS, overall survival; PFS, progression

of OS.
5.4e5.6) in the CT plus cetuximab arm and 4.2 months

(95% CI: 3.0e5.3) in the CT alone arm (Table 2;

Fig. 3A). The 6- and 12-month PFS rates were 32.3%

(95% CI: 24.1e40.8) and 6.7% (95% CI: 2.7e13.2),

respectively, for the CT plus cetuximab arm and were

13.4% (95% CI: 5.7e24.4) and 6.0% (95% CI: 1.3e16.0)

for the CT arm (Table 2, Fig. 3A). The investigator-

assessed median PFS was in line with IRC results
(Supplemental Fig. 1).

Per-protocol final analysis of OS was performed after

�180 deaths had occurred (4 January 2019 data cut-off).

At this time, the stratified HR for OS was 0.69 (95% CI:

0.50e0.93), with a median OS of 11.1 months (95% CI:

9.7e12.7) in the CT plus cetuximab arm and 8.9 months

(95% CI: 6.8e10.9) in the CT arm (Table 2; Fig. 3B). OS

data from the primary analysis are provided in
Supplemental Fig. 2A.
5 2 2 0 0 0

2 1 1 1 1 0

Months
15 18 21 24 27 30

CT + cetuximab
(n = 164)

116
5.5

5.4–5.6

No. of events
Median, months

95% CI

Stratified HR (95% CI): 0.57 (0.40–0.80)

CT
(n = 79)

53
4.2

3.0–5.3

17 8 5 3 1 0

5 4

7

2 1 1

1

1 1 0

onths
21 24 27 30 33 36 39 42

CT + cetuximab
(n = 164)

130
11.1

9.7–12.7

No. of events
Median, months

95% CI

Stratified HR (95% CI): 0.69 (0.50–0.93)

CT
(n = 79)

63
8.9

6.8–10.9

. CT, chemotherapy; HR, hazard ratio; IRC, independent review

-free survival. aAs of the primary analysis. bAs of the final analysis



Table 2
Efficacy in the ITT population.

Efficacy CT plus cetuximab

n Z 164

CT

n Z 79

PFS

No. of events (PD or death), n (%)a 116 (70.7) 53 (67.1)

HR (95% CI) 0.57 (0.40e0.80)
PFS timeb

Median (95% CI), months 5.5 (5.4e5.6) 4.2 (3.0e5.3)

6-month rate 32.3 (24.1e40.8) 13.4 (5.7e24.4)

12-month rate 6.7 (2.7e13.2) 6.0 (1.3e16.0)
OSc

No. of events (deaths), n (%) 130 (79.3) 63 (79.7)

HR (95% CI)c 0.69 (0.50e0.93)
OS timeb,c

Median (95% CI), months 11.1 (9.7e12.7) 8.9 (6.8e10.9)

6-month rate 86 (79e90) 68 (56e77)

12-month rate 45 (37e53) 37 (26e48)
Best overall response, n (%)

Complete response 10 (6.1) 3 (3.8)

Partial response 72 (43.9) 18 (22.8)

Stable disease 42 (25.6) 26 (32.9)

Progressive disease 21 (12.8) 18 (22.8)

Non-complete response/non-progressive disease/not evaluable 19 (11.6) 14 (17.7)

ORR, n (%) 82 (50.0) 21 (26.6)

95% CI 42.1e57.9 17.3e37.7

Odds ratio (95% CI) 2.76 (1.52e5.45)

DOR (95% CI), weeksb 18.1 (13.1e20.3) 13.9 (8.7e18.1)

DCR, n (%) 124 (75.6) 47 (59.5)

95% CI 68.3e82.0 47.9e70.4

CT, chemotherapy; DCR, disease control rate; DOR, duration of response; HR, hazard ratio; IRC, independent review committee; ITT, intent-to-

treat; ORR, objective response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival.

Note: Other than OS, data per IRC assessment as of the primary analysis are presented.
a Death occurring within 60 days after the last tumour response assessment or randomisation date.
b Product-limit (KaplaneMeier) estimates.
c As of the final analysis of OS.
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Predefined subgroup analyses based on patient de-

mographics and disease characteristics were performed
for IRC-assessed PFS and OS using data from the pri-

mary analysis (Fig. 4). Similar to observations from the

EXTREME study [8], patients with oral cavity tumours

who received CT plus cetuximab (n Z 46) had a better

median PFS (5.5 versus 3.0 months; HR: 0.2 [95% CI:

0.1e0.4]) than similar patients in the CT arm (n Z 21).

ECOG PS is also a known prognostic factor for patients

with R/M SCCHN, with an ECOG PS of 1 (versus 0)
acting as an independent unfavourable predictor of

objective response and OS with cisplatin-based chemo-

therapy [14]. In the CHANGE-2 study, patients in the

CT plus cetuximab arm with an ECOG PS of 1

(n Z 116) had better median PFS (5.5 versus 4.0

months; HR: 0.4 [95% CI: 0.3e0.6]) than corresponding

patients in the CT arm (n Z 58). Similar OS results were

observed in these subgroups (Supplemental Fig. 2B).
However, these results could be due to chance and they

should be interpreted cautiously.

At primary analysis, ORR and DCR were higher

among patients treated with CT plus cetuximab

compared with those who received CT, with a longer
median DOR in the former (median: 18.1 weeks [95%

CI: 13.1e20.3]) for CT plus cetuximab compared with
the CT alone group (median: 13.9 weeks [95% CI:

8.7e18.1]) (Table 2; Supplemental Fig. 3).

3.4. Safety

At the primary analysis, 61.3% (n Z 100) of patients in

the CT arm plus cetuximab and 48.7% (n Z 37) of pa-

tients in the CT arm had experienced treatment-

emergent AEs (TEAEs) of maximum grade 3 or 4
(Table 3). A total of 35 patients (n Z 27 [16.6%] in the

CT plus cetuximab arm; n Z 8 [10.5%] in the CT arm)

discontinued treatment due to TEAEs. TRAEs that

were of maximum grade 3 or 4 were slightly higher with

the combination of cetuximab (51.5% [n Z 84] and

48.7% [n Z 37] of patients in the CT plus cetuximab and

CT arms, respectively). Skin and subcutaneous tissue

disorders were more common in patients who received
CT plus cetuximab versus CT alone (77.3% [n Z 126]

and 17.1% [n Z 13]). These events were of grade 3 in

3.7% of patients (n Z 6) in the CT plus cetuximab arm;

there were no grade 3 skin or subcutaneous tissue



No. of events 
(median PFS, months)
CT + cetuximab vs. CT

No. of patients
CT + cetuximab vs. CT

HR 
(95% CI)

89 (5.5) vs. 43 (4.2)
27 (5.4) vs. 10 (4.1)

0.7 (0.5–1.0) 
0.2 (0.1–0.6) 

1.8 (0.8–4.4) 
0.4 (0.3–0.6) 

0.2 (0.1–0.4) 
0.8 (0.3–1.6) 
0.9 (0.5–1.9) 
0.7 (0.4–1.6) 
0.4 (0.1–1.6) 

0.6 (0.4–0.9) 
0.6 (0.3–1.2) 

102 (5.5) vs. 44 (4.2)
14 (5.6) vs. 9 (3.0)

34 (5.5) vs. 6 (5.7)
82 (5.5) vs. 47 (4.0)

63 (5.5) vs. 26 (3.0)
53 (5.5) vs. 27 (4.4)

34 (5.5) vs. 18 (3.0)
17 (6.7) vs. 11 (5.6)
27 (5.5) vs. 11 (5.5)
30 (4.9) vs. 10 (4.4)
8 (7.3) vs. 3 (3.6)

Age category
 < 65 years
 ≥ 65 years

126 vs. 62
38 vs. 17

146 vs. 67
18 vs. 12

48 vs. 21
116 vs. 58

85 vs. 36
79 vs. 43

46 vs. 21
25 vs. 17
42 vs. 19
40 vs. 18
11 vs. 4

Subgroup

Sex
 Male
 Female

ECOG PS
 0
 1

Primary tumour site
 Oral cavity
 Oropharynx
 Hypopharynx
 Larynx
 Other

Time from initial diagnosis of SCCHN
 < Median (17 months)
 ≥ Median (17 months)  

0.6 (0.4–0.9) 
0.7 (0.4–1.1) 

76 (5.6) vs. 34 (4.1)
22 (5.5) vs. 9 (4.4)

0.6 (0.3–0.9) 
0.6 (0.3–1.3) 
0.8 (0.4–1.4) 

0.6 (0.4–0.8) 
2.4 (0.3–19.0) 

0.2 (0.1–0.4) 
0.7 (0.5–1.1) 

0.7 (0.4–1.0) 
0.6 (0.3–1.3) 

49 (5.5) vs. 28 (3.7)
35 (5.5) vs. 11 (4.8)
32 (5.6) vs. 14 (4.1)

102 (5.5) vs. 52 (4.1)
14 (5.6) vs. 1 (ND)

15 (5.5) vs. 11 (3.7)
101 (5.5) vs. 42 (4.2)

Histology
 Well or moderately differentiated
 Poorly differentiated

103 vs. 54
35 vs. 12

73 vs. 41
47 vs. 16
44 vs. 22

147 vs. 76
17 vs. 3

27 vs. 13
137 vs. 66

Extent of disease
 Recurrent only
 Nonrecurrent metastatic
 Recurrent with metastases

Any prior therapy
 Yes
 No

Prior neoadjuvant/induction therapy
 Yes
 No

0.7 (0.4–1.0) 
0.5 (0.3–0.9) 

78 (5.5) vs. 35 (4.0)
38 (5.6) vs. 18 (4.2)

113 vs. 52
51 vs. 23

Prior radiotherapy
 Yes
 No

0.5 (0.3–1.0) 
0.7 (0.4–1.0) 

27 (5.6) vs. 16 (4.7)
89 (5.5) vs. 37 (4.1)

38 vs. 27
126 vs. 52

Prior radiochemotherapy
 Yes
 No

0.5 (0.3–0.7) 
1.6 (0.7–3.7) 

87 (5.5) vs. 46 (4.0)
29 (5.5) vs. 7 (5.6)

126 vs. 65
38 vs. 14

Prior surgery
 Yes
 No

0.4 (0.2–0.7) 
0.8 (0.5–1.2) 

45 (5.6) vs. 24 (4.1)
71 (5.5) vs. 29 (4.2)

66 vs. 36
98 vs. 43

Prior platinum-containing treatment for SCCHNa

 Yes
 No 

Benefit CT + cetuximab Benefit CT
1.00.50.1 2.0 10.0

Fig. 4. Subgroup Analysis for IRC-Assessed PFS in the ITT Population. CT, chemotherapy; ECOG PS, Eastern Cooperative Oncology

Group performance status; HR, hazard ratio; IRC, independent review committee; ITT, intent-to-treat; ND, not determinable; PFS,

progression-free survival; SCCHN, squamous cell carcinoma of the head and neck. Note: Data as of the primary analysis are presented.
aPrior systemic CT must have been given as part of the multimodal treatment for locally advanced SCCHN that was completed > 6

months before randomisation.
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Table 3
Overview of adverse events in the SAS.

Preferred term, n (%)a CT plus cetuximab

n Z 163

CT

n Z 76

Grade 3 or 4 Grade 4 Grade 3 or 4 Grade 4

Any TEAEb 100 (61.3) 14 (8.6) 37 (48.7) 7 (9.2)

Neutropenia 21 (12.9) 2 (1.2) 5 (6.6) 0

Hypokalaemia 20 (12.3) 1 (0.6) 9 (11.8) 1 (1.3)

Hyponatraemia 19 (11.7) 3 (1.8) 10 (13.2) 1 (1.3)

Anaemia 19 (11.7) 0 8 (10.5) 0

Leukopenia 18 (11.0) 0 6 (7.9) 0

Hypomagnesaemia 17 (10.4) 9 (5.5) 4 (5.3) 0

Lung infection 15 (9.2) 0 3 (3.9) 0

Decreased WBC count 12 (7.4) 0 5 (6.6) 2 (2.6)

Decreased neutrophil count 10 (6.1) 0 9 (11.8) 2 (2.6)

Stomatitis 10 (6.1) 0 5 (6.6) 1 (1.3)

Decreased RBC count 0 0 4 (5.3) 0

Atrial fibrillation 0 0 1 (1.3) 1 (1.3)

Obstructive airways disorder 0 0 1 (1.3) 1 (1.3)

Septic shock 0 0 1 (1.3) 1 (1.3)

CT, chemotherapy; SAS, safety analysis set; TEAE, treatment-emergent adverse event; WBC, white blood cell.

Note: Data as of the primary analysis are presented.
a TEAEs of maximum grade 3 or 4 that occurred in �5% of patients in either treatment group and maximum grade 4 TEAEs that occurred in

�1% of patients in either treatment group.
b TEAEs that were of maximum grade 3 or 4, regardless of frequency.

Y. Guo et al. / European Journal of Cancer 156 (2021) 35e45 43
disorders with CT alone and no grade 4 skin and sub-

cutaneous tissue disorders in either of the treatment

groups. Specifically, there was a �10% difference be-

tween treatment arms in the percent of patients who

experienced dermatitis acneiform (21.5% [n Z 35] and
0%) or rash (47.2% [n Z 77] and 1.3% [n Z 1]), with

both events being more common with CT plus cetux-

imab. Two treatment-related deaths occurred in each

group (CT plus cetuximab: dyspnoea [n Z 1] and un-

known reasons [n Z 1]; CT alone: lung infection [n Z 1]

and renal failure [n Z 1]). The rates of CT-related AEs

of any grade were similar between treatment arms

(97.5% and 97.4% in the CT plus cetuximab and CT
arms, respectively).

4. Discussion

Although the treatment landscape for R/M SCCHN is
evolving, the EXTREME regimen of CT plus cetuximab

has a long history as a safe and effective preferred

treatment option for 1L treatment of R/M SCCHN

[5e8]. Results from the TPExtreme trial showed no

significant difference in OS between EXTREME and

TPEx (platinum and docetaxel plus cetuximab) in the 1L

treatment of R/M SCCHN [15]. In the global, phase III

KEYNOTE-048 study, pembrolizumab monotherapy
significantly improved median OS for patients with a

PD-L1 combined positive score of �1 (median 12.3

versus 10.3 months; HR 0.78 [95% CI: 0.64e0.96],

P Z 0.0086) or �20 (median 14.9 versus 10.7 months,
HR 0.61 [95% CI: 0.45e0.83]; P Z 0.0007) when

compared with those who received EXTREME; how-

ever, there was no significant difference between these

treatments for the overall, unselected population (me-

dian 11.6 versus 10.7 months; HR 0.85 [95% CI:
0.71�1.03]) [16]. Additionally, across all populations,

patients who were given pembrolizumab plus CT (plat-

inum and 5-FU) or EXTREME in KEYNOTE-048 had

a similar median PFS and ORR, with the definitive re-

sults showing a statistically significant improvement in

median OS with the former treatment (13.0 versus 10.7

months; P: 0.003) [16]. However, it is important to note

that only 20% of patients in KEYNOTE-048 were
Asian, making it difficult to determine whether these

treatments are effective in Chinese patients [17].

The CHANGE-2 study met the primary end-point,

with a stratified HR for PFS of 0.57 (median PFS time:

5.5 versus 4.2 months in the CT plus cetuximab versus

CT arms). Similar results were observed in the

EXTREME trial with patients who received CT plus

cetuximab having a longer median PFS compared with
those treated with CT alone (5.6 versus 3.3 months; HR:

0.54) [8]. However, not only lower chemotherapy dos-

ages were used in CHANGE-2, but also all patients

started with cisplatin in CHANGE-2, whereas only 67%

of patients had cisplatin as the initial platinum com-

pound in the cetuximab-containing arm of EXTREME.

Additional improvements were observed across sec-

ondary efficacy end-points in the CHANGE-2 study
with CT plus cetuximab. These findings show that 1L
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treatment with CT plus cetuximab improved survival

and response outcomes in Chinese patients with R/M

SCCHN compared with CT alone.

Safety results of the CHANGE-2 study showed no

new or unexpected findings. Compared with the

EXTREME study, both treatment arms in CHANGE-2

had fewer grade 3 or 4 TEAEs, potentially explained by

reductions in the doses of CT [8,9]. The current trial had
a lower rate of haematological toxicities, possibly due to

restrictions on the use of carboplatin, which was only

permitted in the event of cisplatin-related toxicity [8,18].

Skin toxicity data were consistent with the known safety

profile of cetuximab. Patients treated with cetuximab in

combination with CT are at a higher risk of infections.

In CHANGE-2, the incidence of grade 3/4 lung infec-

tion was 9.2% in the cetuximab þ CT group compared
with 3.9% in the CT-treated group. Additionally, in

contrast to the EXTREME trial, where sepsis was

significantly increased in the cetuximab-containing arm,

there was no incidence of sepsis in the cetuximab-

containing arm in CHANGE-2, which could be the

result of more experience of using the approved regimen

by the investigators.

Limitations of this study include the open-label
design, which could potentially influence investigator

assessments. Additionally, no analyses were performed

based on the tumour HPV infection status, which may

have yielded interesting results. Previous retrospective

analysis of the EXTREME trial showed that the

addition of cetuximab to CT improved survival

regardless of the tumour p16 or HPV status; however,

within treatment arms, patients with p16-positive or
HPV-positive tumours had longer OS times than those

with negative disease [19]. A similar analysis could not

be performed for CHANGE-2, as information

regarding patient HPV status was collected only from

participants who knew their infection status at

screening.

The results of the CHANGE-2 trial show that CT

plus cetuximab was effective and well tolerated in Chi-
nese patients, supporting the recent approval of this

regimen by the National Medical Products Adminis-

tration of China for the 1L treatment of R/M SCCHN

[20].
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