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Abstract

Background: Head and neck squamous cell carcinoma (HNSCC) is a geriatric cancer.
However, older adult patients are frequently underrepresented in large clinical trials.
Aims: The aim of this study is to assess the efficacy and safety of the EXTREME regimen
(platinum + fluorouracil + cetuximab) in older and younger adult patients with HNSCC.
Methods and results: Patients with recurrent or metastatic HNSCC treated with the
EXTREME regimen were retrospectively analyzed. We compare the efficacy and safety
in older (aged 270 years) younger (aged <70 years) adult patients. Of the 86 patients
examined in this study, 21 (24.4%) were older adults. There was no difference in overall
response rate (46.9% vs 38.5%, P = .76), median progression-free survival [5.7 months vs
5.8 months, hazard ratio (HR) 0.88, 95% confidence interval (Cl) = 0.52-1.51, P = .66]
and overall survival (OS) (14.6 months vs 15.2 months, HR 0.79, 95% Cl| 0.43-1.43,
P = .44) in younger vs older patients. There was also no difference in the incidence of
grade 3/4 adverse events between groups. The exploratory analysis for geriatric nutri-
tional risk index (GNRI) showed the association with lower GNRI (<98) and poor OS in
older adult patients (37.7 months vs 7.0 months, HR 0.53, 95% Cl 0.31-0.89, P = .002).
Conclusions: The EXTREME regimen with optimal dose modification is safe and effec-
tive for both older and younger adult patients with HNSCC. The GNRI can be an indica-
tor to select the older adult patients who can get benefit from the EXTREME regimen.
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1 | INTRODUCTION squamous cell carcinoma (SCC), originating from the epithelium of the

oral cavity, pharynx, or larynx.? Head and neck squamous cell carci-
Head and neck cancers are among the most aggressive and common noma (HNSCC) was responsible for more than 650 000 cases and
malignancies. Histologically, these cancers are predominantly 330000 deaths in 20182 Moreover, nearly half of the newly
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diagnosed patients were older than 65 years, and approximately 25%-
40% were older than 70 years.>

For patients with recurrent or metastatic HNSCC, treatment with
fluorouracil + platinum (consisting of either cisplatin or carboplatin)
exhibited preferable survival outcomes in several randomized controlled
trials compare to single agent chemotherapy.®” Cetuximab, an 1gG1
monoclonal antibody targeting the epidermal growth factor receptor,
demonstrated anti-cancer activity by competitively inhibiting endogenous
ligand binding and ligand-dependent downstream signaling, with
antibody-dependent  cell-mediated  cytotoxicity.®’ In the phase
3 EXTREME (ERBITUX in first-line Treatment of REcurrent or MEtastatic
head and neck cancer) trial, treatment with cetuximab in combination
with fluorouracil + platinum (cisplatin or carboplatin) prolonged both
progression-free survival (PFS) [5.6 months vs 3.3 months, hazard ratio
(HR) 0.54, P < .001] and overall survival (OS) (10.1 months vs 7.4 months,
HR 0.80, P = .04) compared with chemotherapy alone in patients with
recurrent or metastatic HNSCC.*® More recently, pembrolizumab, a
monoclonal antibody targeting programmed cell death 1 (PD-1), was
approved for treatment of metastatic or recurrent HNSCC. In the phase
3 KEYNOTE-048 trial, treatment with pembrolizumab in combination
with fluorouracil + platinum resulted in longer OS than the EXTREME
regimen (13.0 months vs 10.7 months, HR 0.77, P =.0034), whereas
pembrolizumab monotherapy exhibited non-inferiority to the EXTREME
regimen in terms of OS [11.6 months vs 10.7 months, HR 0.85, 95% con-
fidence interval (Cl) 0.71-1.03).1

In the above-mentioned clinical trials, patients aged 70 years or older
were frequently excluded. Indeed, in the EXTREME trial, patients aged
265 years constituted only 17.4% (77/442) of the study population, and
the number of patients aged 270 years was not reported. In the
KEYNOTE-048 trial, patients aged 265 years constituted approximately
35% of the study population, and the number of patients aged =70 years
was not reported for this study as well. A combined post hoc analysis of
two phase 3 trials reported the tolerability and comparable efficacy of
platinum-based chemotherapy regimens in HNSCC patients aged
270 years.*?> However, this analysis was conducted before the approval
of cetuximab and immune-checkpoint inhibitors. We therefore conducted
a retrospective analysis to evaluate the efficacy and safety of the
EXTREME regimen for HNSCC patients aged 270 years in comparison
with patients <70 years of age. We also exploratory analyzed geriatric
nutritional risk index (GNRI) to identify the older adult patients who can
benefit from cisplatin-based chemotherapy.

2 | PATIENTS AND METHODS
We retrospectively reviewed the medical records of patients with
recurrent or metastatic HNSCC treated with the EXTREME regimen
from September 2013 to December 2019 at the Department of Medi-
cal Oncology of the Cancer Institute Hospital of the Japanese Foun-
dation for Cancer Research. We defined older adults as patients aged
270 years and younger adults as patients aged <70 years.

Patients in both groups received either cisplatin (100 mg/m?

administrated by intravenous infusion) or carboplatin [area under the

blood concentration-time curve (AUC) 5] on day 1, along with fluoro-
uracil (1000 mg/m? per day administered by continuous intravenous
infusion on days 1-4) and cetuximab (intravenous infusion at a dose of
400 mg/m? on day 1 of the first cycle, followed by 250 mg/m?
weekly) every 3 weeks. Platinum and fluorouracil were administered
for up to six cycles, followed by maintenance cetuximab monotherapy
every 3 weeks. The choice of the platinum agent was at the physi-
cian's discretion. For patients treated with cisplatin, oral aprepitant or
intravenous fosaprepitant was administrated for antiemetic prophy-
laxis before each infusion. All patients also received intravenous
administration of a serotonin-3 antagonist and dexamethasone. Dose
modifications or delays during the treatment schedule were allowed
according to the physicians' discretion. Treatment was continued until
disease progression, unacceptable toxicity despite appropriate dose
reduction, and/or interruption, or the patient refused treatment.
Blood samples were taken every week for routine laboratory testing.

Treatment response was evaluated by computed tomography
according to the Response Evaluation Criteria in Solid Tumors
(RECIST) criteria (version 1.1).22 Toxicity was assessed using the Com-
mon Terminology Criteria for Adverse Events (CTCAE), version 4.0.
The overall response rate (ORR) was defined as the percentage of
patients with the best overall response of complete response (CR) or
partial response (PR). The disease control rate (DCR) was the percent-
age of patients with a best overall response of CR, PR or stable dis-
ease (SD). PFS was defined as the time from the first day of treatment
to either the first objective evidence of disease progression or death
from any cause. OS was defined as the time from the first day of
treatment to death by any cause. The relative dose intensity (RDI) of
each agent was calculated as the ratio of the actual dose intensity to
the scheduled dose intensity. The GNRI values were calculated as
1.489 x serum albumin level (g/L)+41.7 x [actual bodyweight
(ABW)/ideal bodyweight (IBW) (kg)]. If the ABW exceeded the IBW,
the ABW/IBW value was set to one. The cutoff value of GNRI was
set to 98 as described in the previous study.**

EZR software (R ver. 4.0.2) was used for statistical analyses.'®
Differences in categorical variables were evaluated using the 2-tailed
Fisher's exact test, and differences in continuous variables were eval-
uated using the Mann-Whitney U test. PFS and OS were estimated
using the Kaplan-Meier method. HRs and P-values for differences in
OS and PFS between the two age groups were calculated using the
Cox proportional hazard model. Survival results are expressed as the
median with 95% ClI. Statistical significance was defined as P < .05.

3 | RESULTS

3.1 | Patient characteristics

Between September 2013 and December 2019, a total of 86 HNSCC
patients received treatment with the EXTREME regimen. Baseline
patient characteristics are described in Table 1. The median age of all
patients was 64 years (range, 32-77 years), and 21 (24.4%) patients
were older adults (aged =270 years). Seventy-five (87.2%) of the
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TABLE 1 Patient characteristics

Characteristics

Age, years, median (range)
Sex
Male
Female
Primary site
Hypopharynx
Oral cavity
Oropharynx
Larynx
Nasopharynx
Others
ECOG PS
0
21
Extent of disease
Locoregional recurrence
Metastatic disease
Metastatic sites
Lung
Distant lymph node
Bone
Liver
Target lesions
Prior surgery
Prior radiotherapy

Prior chemotherapy with cisplatin

Serum creatinine (mg/dl), median (range)

CCr (Cockcroft-Gault Equation) (ml/min), median (range)

Smoking history
None
<20 pack-year
>20 pack-year
Unknown

Alcohol use
None
Occasional use
<2 drinks/day
22 drinks/day

Unknown

All
N=286

64 (32-77)

75 (87.2%)
11 (12.8%)

3(26.7%)
21 (24.4%)

5(17.4%)
12 (13.9%)
5(5.8%)
10 (11.6%)

47 (54.6%)
39 (45.4%)

15 (17.4%)
71 (82.6%)

53 (61.6%)
22 (25.5%)
10 (11.6%)
5(5.8%)

2 (72.1%)
3(61.6%)
0 (58.1%)

22 (25.6%)
0.76 (0.33-1.48)
80.7 (41.9-151.3)

19 (22.1%)
19 (22.1%)
47 (54.7%)
1(1.2%)

29 (33.7%)
5 (6.2%)

9 (10.5%)
37 (43.0%)
6 (7.0%)

|Cancer Reports
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Age < 70 years
N =65

61 (32-69)

55 (84.6%)
10 (15.4%)

15(23.1%
16 (24.6%
11(16.9%
11 (16.9%
5(7.7%)

7 (10.7%)

38 (58.4%)
27 (41.6%)

13 (20.0%)
52 (80.0%)

36 (55.4%)
19 (29.2%)
9 (13.8%)
4 (6.2%)
49 (75.4%)
38 (58.5%)
40 (61.5%)
19 (29.2%)
0.73(0.33-1.48)
86.2 (46.8-151.3)

14 (21.5%)
17 (26.2%)
33 (50.8%)
1(1.5%)

23 (35.4%)
4(6.2%)
4 (6.2%)
28 (43.1%)
6(9.2%)

Abbreviations: CCr, creatinine clearance; ECOG PS, Eastern Cooperative Oncology Group performance status.

patients were male. All patients were diagnosed with SCC histologi-
cally. The most common primary tumor site was the hypopharynx
(26.7%), followed by the oral cavity (24.4%), oropharynx (17.4%), and
larynx (13.9%). Metastatic sites included the lung in 53 (61.6%),

sl WILEY L 2

Age 2 70 years P-value
N=21

74 (70-77)

.28
20 (95.2%)
1(4.8%)

49

31
9 (42.9%)
12 (57.1%)

.34
2(9.5%)
19 (90.5%)

17 (81.0%) .04
3(14.3%) .25
1 (4.8%) 44
1(4.8%) 1.00
13(61.9%) 27
15 (71.4%) .32
10 (47.6%) 31
3(14.3%) .25
0.82(0.40-1.16) A2
62.4 (41.9-94.8) .001
40
5(23.8%)
2(9.5%)
14 (66.7%)
0(0.0%)
17
6 (28.6%)
1 (4.8%)
5(23.8%)
9 (42.9%)
0(0.0%)

distant lymph nodes in 22 (25.5%), bone in 10 (11.6%), and liver in
5 (5.8%) patients. As definitive treatment for the primary tumor,
53 (61.6%) patients had previously undergone surgery, and 50 (58.1%)
patients had previously undergone radiotherapy. Twenty-two (25.6%)
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patients received prior cisplatin as induction chemotherapy or concur-
rent chemoradiotherapy. One (5%) patient was platinum-refractory
(tumor progression or recurrence within 6 months after the last dose
of platinum-containing chemotherapy as definitive therapy). Fewer
patients in the younger adult group had metastatic lung disease in
comparison with the older adult group (55.4% vs 81.0%, P = .04). Cre-
atinine clearance, estimated using the Cockroft-Gault equation, was
lower in the older adult group than the younger adult group (86.2 mL/
min vs 62.4 mL/min, P =.001), though there was no difference in
median serum creatinine levels (0.73 mg/dL vs 0.82 mg/dL), P = .12).
There were no other significant differences in the characteristics
examined between the two age groups.

3.2 | Treatment delivery

Carboplatin was administered to 16 patients (24.6%) of the younger
adult group and 12 patients (57.2%) of the older adult group (P < .01).
The initial chemotherapy dose was reduced for 2 (3.1%) patients in
the younger adult group and 11 (52.3%) patients in the older adult
group (P < .001). The reduced doses were 80 mg/m? for cisplatin,
AUC 4 for carboplatin, and 800 mg/m? for fluorouracil, respectively.
The median number of platinum + fluorouracil treatment cycles was
5 (range, 1-6) for all patients, 5 (range, 1-6) in younger adults, and
4 (range, 1-6) in older adults. Reasons for not completing 6 cycles of
platinum + fluorouracil included adverse events (25 patients, 29.1%),
disease progression (21 patients, 24.4%), patient refusal (three
patients, 3.5%), and conversion surgery (one patient, 1.2%). The fre-
quency of discontinuation of the platinum + fluorouracil regimen was
slightly higher in the older adult group (52% vs 76%, P = .08), although
the difference was not statistically significant. The median RDI of cis-
platin, carboplatin, and fluorouracil was 77.9%, 80.8%, and 80.0%,
respectively. Although the cumulative dose of carboplatin and fluoro-
uracil was higher in younger adult patients, the median RDI did not
differ between the two age groups. A total of 67 (77.9%) patients
received subsequent chemotherapy (eg, nivolumab and taxane) after
failure of the EXTREME regimen (Table 2).

3.3 | Efficacy

As of the data collection cutoff of July 20, 2020, the median follow-
up time for all enrolled patients was 13.2 months (range,
1.2-72.0 months). PFS and OS events were observed in 80 (93.0%)
and 62 (72.1%) patients, respectively. Treatment response was eval-
uated in 62 (72.1%) patients who had measurable target lesions.
Among the 62 patients, 49 were younger and 13 patients were older
adult patients. The ORR was 45.2% (28/62, 95% Cl 32.5%-58.3%),
and the DCR was 77.4% (48/62, 95% Cl 65.0%-87.1%). The median
PFS and OS were 5.7 (95% Cl 4.4-6.8) months and 14.8 (95% ClI
11.2-17.6) months, respectively. There was no significant difference
in ORR [46.9% (23/49) vs 38.5% (5/13), P =.76] or DCR [77.5%
(38/49) vs 76.9% (10/13), P = 1.00] between younger adult and

older adult patients. In addition, no differences were observed for
median PFS (younger: 5.7 months vs older: 5.8 months, HR 0.88,
95% Cl 0.52-1.51, P =.66) (Figure 1A) and OS (younger:
14.6 months vs older: 15.2 months, HR 0.79, 95% Cl 0.43-1.43,
P = .44) (Figure 1B) between younger and older adult patients. The
age-adjusted ORR was higher in patients who received cisplatin than
in patients who received carboplatin (56.1% vs 23.8%, P =.04,
Cochran-Mantel-Haenszel test). There was no significant difference
in PFS (cisplatin 5.4 months vs 6.5 months, P =.68; carboplatin
4.1 months vs 5.7 months, P =.29; fluorouracil 4.7 months vs
6.5 months, P =.22) and ORR (cisplatin 50% vs 60%, P =.75; car-
boplatin 20% vs 43%, P = .33; fluorouracil 35% vs 55%, P =.20)
between the higher RDI (280%) group and lower RDI (<80%) group.
The ORR was 44.4% (12/27), 46.7% (14/30), 40% (2/5), and 41%
(7/17) in patients with both locoregional and distant disease, with
only distant disease, with only locoregional disease, and with only
lung metastasis, respectively. No significant difference in ORR was
observed according to the extent of disease.

34 | Toxicity

Common adverse events resulting from EXTREME regimen treatment
are summarized in Table 3. The most common grade 3 or 4 adverse
events included neutropenia in 36 patients (41.9%), leukopenia in
31 (36.0%), nausea in seven (8.1%), and anorexia in six (7.0%) patients.
Febrile neutropenia was observed in two patients (2.3%). Diarrhea,
stomatitis, and increased serum creatinine levels were observed in
16 (18.6%), 28 (32.6%), and 12 (13.9%) patients, although none of
these events were classified as grade 3 or higher. There were no
treatment-related deaths during the study period. The incidence of
grade 3 nausea was lower in patients with habitual alcohol use (22
drinks/day) than those with not (0.0% vs 17.5%, P = .04). The younger
adult patients had a higher incidence of all-grade nausea than the
older adult patients (66.7% vs 33.3%, P =.01). There was no differ-
ence in the incidence of other treatment-related adverse events
between the two age groups.

4 | EXPLORATORY ANALYSIS FOR GNRI

In 21 older adult patients, the median GNRI value was 99.3 (range,
87.3-114.1). Patients with GNRI >98 had a longer median OS
(37.7 months vs 7.0 months, HR 0.53, 95% Cl| 0.31-0.89, P =.002)
than patients with GNRI <98. The median PFS was modestly longer in
patients with GNRI >98 than patients with GNRI <98 (6.4 months vs
3.2 months, HR 0.50, 95% Cl 0.19-1.31, P = .16) (Figure 2A,B). A trend
indicating that GNRI might affect the incidence of grade 3 or 4 neutro-
penia (15% vs 50%, P = .15) was seen, although significance was not
observed in this exploratory analysis. In 65 younger adult patients, the
median PFS (5.8 months vs 5.7 months, P = .63) and OS (11.6 months
vs 15.9 months, P =.25) were not significantly different between
GNRI >98 patients and GNRI <98 patients.
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TABLE 2 Treatment delivery

Platinum agent
Cisplatin
Carboplatin
No. of cycles delivered, median (range)
Initial dose reduction
Discontinuation of chemotherapy
Reason for discontinuation
Adverse events
Disease progression
Patients' refusal
Conversion surgery
Cumulative dose (mg/m?), median (range)
Cisplatin
Carboplatin
Fluorouracil
Relative dose intensity (%)
Cisplatin
Carboplatin
Fluorouracil

Subsequent treatment

Age < 70 years
N =65

49 (75.4%)
16 (24.6%)
5(1-6)
2(3.1%)
34 (52.3%)

18 (52.9%)
14 (41.1%)
1(2.9%)
1(2.9%)

420 (100-600)
1818 (734-3240)
17 600 (3000-24 000)

79.5 (53.7-100.0)
83.4 (46.2-100.8)
81.3 (46.3-100.8)

Nivolumab 26 (40.0%) 8(38.1%)
Taxane 12 (18.5%) 4 (19.0%)
Cetuximab 11 (16.9%) 2 (9.5%)
Others 3 (4.6%) 1 (4.8%)
1.0 1.0
— Age <70 years — Age <70 years
—— Age =70 years —— Age 270 years
0.8 0.8
> 0.6 > 0.6
£ £
] K]
[ [
o a
0.4 0.4
0.2 0.2
0.0 0.0
T T T T T T T T T T T
0 10 20 30 40 0 10 20 30 40 50
Progression-free survival (months) Overall survival (months)
Number at risk Number at risk
Age <70 years 65 10 3 2 1 Age <70 years 65 41 16 9 5 3
Age =70 years 21 3 2 2 1 Age =70 years 21 14 7 6 1 1
FIGURE 1 Kaplan-Meier curves for progression-free survival (A) and overall survival (B) according to two age groups

ancer Reports
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Age 2 70 years
N=21

9 (42.8%)
12 (57.2%)
4 (1-6)

11 (52.3%)
16 (76.2%)

7 (43.8%)

7 (43.8%)

2(12.5%)

0 (0.0%)

400 (100-600)

1710 (275-2125)

14 400 (1920-24 000)

71.0(63.0-72.9)
80.0 (62.6-100.0)
78.8 (63.0-80.4)

sl WILEY L 2"

P-value

<.01

24
<.001
.08

.78
.38
.15
1.00

.59
<.05
<.03

.06
45
.10

1.00
1.00
.51

1.00
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TABLE 3  Adverse events related with the EXTREME regimen
Any grade Grade 3/4
All Age < 70 Age 2 70 All Age <70 Age 2 70
N =86 N = 65 N = P-value N =86 N =65 N=21 P-value
Hematological
Leukopenia 61 (70.9%) 8 (73.8%) 13 (61.9%) 41 31 (36.0%) 25 (38.5%) 6 (28.6%) 45
Neutropenia 63 (73.3%) 49 (75.4%) 14 (66.7%) .57 36 (41.9%) 30 (46.2%) 6 (28.6%) 21
Anemia 74 (86.0%) 7 (87.7%) 17 (81.0%) 48 2 (2.3%) 2(3.1%) 0 (0.0%) 1.00
Thrombocytopenia 47 (54.7%) 5(53.8%) 12 (57.1%) 1.00 2 (2.3%) 1(1.5%) 1(4.8%) 43
Non-hematological
Nausea 51 (59.3%) 44 (67.7%) 7 (33.3%) .01 7 (8.1%) 6(9.2%) 1(4.8%) 1.00
Vomiting 6 (7.0%) 6(9.2%) 0 (0.0%) .33 0 (0.0%) 0 (0.0%) 0 (0.0%)
Anorexia 62 (72.1%) 6 (70.8%) 16 (76.2%) .78 6 (7.0%) 5(7.7%) 1(4.8%) 1.00
Diarrhea 16 (18.6%) 0 (15.4%) 6 (28.6%) .20 0 (0.0%) 0 (0.0%) 0 (0.0%)
Stomatitis 28 (32.6%) 0 (30.8%) 8 (38.1%) .60 0 (0.0%) 0 (0.0%) 0 (0.0%)
Rash acneiform 66 (76.7%) 9 (75.4%) 17 (81.0%) 77 4 (4.7%) 4(6.2%) 0 (0.0%) .57
Febrile neutropenia 2 (2.3%) 1(1.5%) 1 (4.8%) 43
Creatinine increased 12 (13.9%) 10 (15.4%) 2 (9.5%) 72 0 (0.0%) 0 (0.0%) 0 (0.0%)
Peripheral sensory neuropathy 25 (29.1%) 20 (30.8%) 5(23.8%) .59 1(1.2%) 1(1.5%) 0 (0.0%) 1.00
(A) (B)
1.0 1.0 1
— GNRI >98 | — GNRI >98
—— GNRI =98 [} —— GNRI <98
0.8 0.8
> 0.6 > 0.6
g g
0.4 0.4
0.2 N 0.2
I
I
0.0 . 0.0
T T T T T T T T T T T T T
0 10 20 30 40 0 10 20 30 40 50 60 70
Progression-free survival (months) Overall survival (months)
Number at risk Number at risk
GNRI>98 13 3 2 2 1 GNRI>98 13 1 6 6 1 1 1 1
GNRI <98 8 0 0 0 0 GNRI <98 8 3 1 0 0 0 0 0

FIGURE 2 Kaplan-Meier curves for progression-free survival (A) and overall survival (B) according to geriatric nutritional risk index (GNRI) in

older adult patients

5 | DISCUSSION

To the best of our knowledge, this is the first study to assess the effi-
cacy and safety of the EXTREME regimen in the treatment of older
adult (aged 270 years) patients with recurrent or metastatic HNSCC
in comparison with younger adult (aged <70 years) patients. We
found that PFS, OS, ORR, and safety were comparable in the older
and younger adult patients treated with the EXTREME regimen. In

addition, we found that GNRI can be a prognostic marker for older
adult patients with HNSCC treated with the EXTREME regimen.

The EXTREME regimen has long been a standard therapy for
patients with recurrent or metastatic HNSCC. The standard initial
dose of cisplatin for the EXTREME regimen is relatively higher
(100 mg/m?) than that of cisplatin-containing standard regimens for
other cancers.1%1621 Gjven the current lack of sufficient evidence of
the safety of administering the high dose of cisplatin in the EXTREME
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regimen to patients aged 270 years, patients in this age group are fre-
quently excluded from randomized trials.

There are few reports describing systemic chemotherapy for
patients with HNSCC aged 270 years. In a combined analysis of two
phase three trials of cisplatin-containing chemotherapy without
cetuximab for patients with HNSCC, the older adult patients (aged
270 years) experienced comparable efficacy but a greater incidence of
toxic effects compared with younger adult patients (aged
<70 years).? In that trial, the incidence of severe (grade 3 or more)
thrombocytopenia (12% vs 26%, P = 0.0003) and diarrhea (3% vs
17%, P < .0001) was significantly higher in the older adult patients,
whereas grade 3 or higher thrombocytopenia (2.3%) and diarrhea (0%)
were rare in both the older and younger patients in our cohort. This
discrepancy could be explained by ethnic differences in fluorouracil
tolerability.?? Most of the patients enrolled in the previous cohort
were fluorouracil-intolerant non-Asians, whereas all of the patients in
our cohort were Japanese. Moreover, it is conceivable that adminis-
tration of antiemetics such as aprepitant and olanzapine could have
reduced the incidence of nausea and vomiting in the present study
compared to the previous study, which was conducted in the early
2000s.2%2* The lower incidence of nausea in the older adult patients
is compatible with the results of a risk factor analysis of the phase
3 trial of aprepitant.2’> No grade 3/4 renal toxicity was observed in
the present study in either the younger or older adult patients,
whereas it was observed in 2% (younger) and 8% (older) of patients in
the previous report. Addition of magnesium sulfate to the hydration
may have protected renal function in the present study.?® Further
improvements in supportive therapies that reduce the incidence of
severe toxicity associated with chemotherapy could enhance the
safety of platinum-based chemotherapy regimens for older adult
patients.

A recent phase 2 trial of carboplatin + fluorouracil + cetuximab
for select patients with HNSCC aged 270 years demonstrated prefer-
able ORR (38%) and OS (14.7 months), similar to our results.?” That
trial did not use cisplatin, however, with all of the patients receiving
carboplatin instead. The toxicity profiles of the present study suggest
that cisplatin + fluorouracil + cetuximab is tolerable for select patients
aged 270 years, although the RDI of cisplatin was slightly lower in the
older adult patients (79.5% vs 71.0%, P = .06). Another study reported
that the ORR of a carboplatin-based regimen was inferior to that of a
cisplatin-based regimen for patients with HNSCC (32% vs 21%).¢
Indeed, the ORR was higher for cisplatin than carboplatin in our
cohort (56.1% vs 23.8%, P = .04). Therefore, if a patient's general con-
dition allows, cisplatin with optimal dose modification may be prefera-
ble to carboplatin for first-line chemotherapy in patients with HNSCC,
even those aged 270 years.

The median OS both in the present study (14.8 months) and in
the previous study for older adult patients (14.7 months)?’ was longer
than the OS reported in the EXTREME trial (10.1 months).*® One pos-
sible explanation for this is the approval of nivolumab as the later line
treatment. Indeed, 40% (34/86) of the patients received immune-
checkpoint inhibitors for the second or third line therapy, and the
median OS of these 34 patients was 24.6 months (range, 14.6-Not
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reached). Although, we should consider the selection bias, the prog-
nostic impact of later line immune-checkpoint inhibitors cannot be
ignored. There was no significant difference in OS between the
patients who previously underwent radiotherapy (N = 50) and the
patients who did not (N = 36) (16.4 months vs 13.6 months, P = .37),
and also no difference in OS between the patients who were previ-
ously administrated cisplatin (N = 22) and the patients who were not
(N = 64) (14.6 months vs 14.8 months). It is suggested that the prog-
nostic impact is greater in the later line therapy than the previous
therapy.

According to the results of the KEYNOTE-048 trial, current stan-
dard first-line chemotherapy for patients with recurrent or metastatic
HNSCC is pembrolizumab with or without platinum + fluorouracil.
Programmed death ligand 1 (PD-L1) expression on tumor cells is a bio-
marker for predicting the treatment response to pembrolizumab in a
variety of cancers, including HNSCC.?8 In the KEYNOTE-048 trial, the
combined positive score (CPS) was employed to evaluate PD-L1
expression. Pembrolizumab monotherapy was superior to the
EXTREME regimen in the PD-L1-positive (CPS 220 and CPS 21) pop-
ulation but non-inferior to the EXTREME regimen among the total
population in terms of OS. Furthermore, pembrolizumab + platinum
+ fluorouracil was superior to the EXTREME regimen among the total
population in terms of OS. However, no direct comparison between
pembrolizumab monotherapy and pembrolizumab + chemotherapy
was performed in the KEYNOTE-048 trial. The median PFS of
pembrolizumab 2.3 months (95% CI
2.2-3.3 months) among the total population and 3.4 months (95% ClI
3.2-3.8) among the population with PD-L1 CPS 220. The ORR of
pembrolizumab monotherapy was 17% among the total population
and 23% among the population with PD-L1 CPS 220. Although the
preferable OS may have been due to delayed onset of the tumor-

monotherapy  was

reduction effect of the immune-checkpoint inhibitor, approximately
half of the patients receiving pembrolizumab monotherapy exhibited
disease progression at the first evaluation. Moreover, in PD-
L1-negative (CPS < 1) patients, the reported ORR was only 4.5% (95%
Cl 0.6-15.5). For the population with PD-L1 CPS < 1 (approximately
15% of the patients enrolled in KEYNOTE-048), pembrolizumab mon-
exhibited Although

pembrolizumab  monotherapy is safer than pembrolizumab

otherapy insufficient antitumor  activity.
+ chemotherapy in older adult patients, concomitant use of chemo-
therapy is preferable for some patients, such as those with PD-L1
CPS < 1 or massive tumor volume who require a higher ORR. The
results of the present study appear to suggest that platinum-based
chemotherapy is tolerable in select older adult patients, and in the era
of immune-checkpoint inhibitors, this can be informative for salvaging
patients who might not obtain adequate benefit from immune-
checkpoint inhibitors.

In the present study, the older adult patients required an initial
dose reduction more frequently than the younger adult patients,
and the RDI of cisplatin was slightly lower in the older adult
patients. However, there was no significant difference in PFS, OS,
and ORR between the two age groups. There was also no differ-

ence in the incidence of treatment-related adverse events and
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treatment discontinuation due to adverse events between the two
age groups. The optimal initial dose of chemotherapy, especially
cisplatin-based regimens for older adult patients, has not been
established. A recent prospective, phase 3 trial showed non-
inferiority of reduced-dose to standard-dose chemotherapy for
older and/or frail gastroesophageal cancer patients.?’ Similarly,
the results of the present study indicate that a decrease in RDI due
to age might not cause a critical decrease in the survival benefit of
the EXTREME regimen for HNSCC patients.

Nutritional status has increasingly been recognized a prognos-
tic factor in cancer patients. The GNRI was first developed as a
nutrition marker to predict morbidity and mortality in older adult
non-cancer patients.'* The lower GNRI has been reported to be
associated with poor survival outcomes in several solid can-
cers.3%-32 We found that the lower GNRI (<98) was associated with
poor OS in older adult HNSCC patients treated with the EXTREME
regimen. This trend could not be observed in younger adult
patients, possibly because GNRI was originally designed for geriat-
ric patients. Nutritional status can reflect not only nutrition but
also patients' general condition, inflammation, and tumor activity.
It is suggested that GNRI might be a useful marker in selecting
older adult patients with HNSCC who can tolerate and can benefit
from the EXTREME regimen. Therefore, we propose that the older
adult HNSCC patient who had GNRI >98 can be tried the
EXTREME regimen. Previous report described the initial dose
reduction of the EXTREME regimen (80 mg/m? for cisplatin and
800 mg/m? for fluorouracil) for the Japanese patients.* Consider-
ing our results and the previous report, 80% of target RDI might be
enough. The older adult patients with GNRI <98 might not tolerate
intensive chemotherapy even with a reduced dosage, and less
intensive treatment such as paclitaxel-based chemotherapy or
immune-checkpoint inhibitors might be better for these patients.

There are several limitations to this study. First, this was a retro-
spective analysis, in which the initial dose of chemotherapy, choice of
platinum agent, and dose modifications were based on each physi-
cian's judgment. Thus, we cannot exactly provide how to modify the
EXTREME regimen for the older adult patients. As we mentioned
above, initial dose reduction with 20% can be acceptable modification.
The older adult patients analyzed in the present study were in rela-
tively good general condition which can cause selection bias. Second,
the incidence of treatment-related toxicity may have been under-
estimated due to the characteristics of the retrospective design. Third,
a small sample size from a single-institute study is an obvious limita-
tion. To resolve these issues and validate our results, further prospec-
tive studies will be needed.

In conclusion, the results of present study suggest that the
EXTREME regimen with either cisplatin or carboplatin is effective and
tolerable for the treatment of patients with recurrent or metastatic
HNSCC aged 270 years as well as patients aged <70 years. Optimal
dose reduction and/or interruption might further enhance the safety
of the EXTREME regimen for older adult patients. The GNRI can sup-
portively be used for selecting older adult patients who can get bene-
fit from the EXTREME regimen.
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