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Background: The safety and efficacy outcome of elderly metastatic colorectal cancer (mCRC) patients fit enough to
receive combination chemotherapy plus biological agents is an issue of growing interest. Also, gender-specific
differential toxicity and efficacy of anti-epidermal growth factor receptor (EGFR)-based upfront treatments need to
be explored.
Patients and methods: Valentino was a multicenter, randomized, phase II trial, investigating two panitumumab-based
maintenance strategies following first-line panitumumab plus FOLFOX in RAS wild-type mCRC patients.We carried out a
subgroup analysis, aimed at assessing the differences in efficacy, safety and quality of life (QoL) according to age (<70
versus �70 years) and gender (male versus female). Efficacy endpoints were progression-free survival (PFS), overall
survival (OS) and overall response rate (ORR); safety endpoints were rates of any grade and grade 3/4 adverse
events (AEs).
Results: No significant differences in terms of PFS, OS and ORR were observed between patients aged <70 or �70 years
and the effect of the maintenance treatment arm on survival outcomes was similar in the two subgroups. The safety
profile of both induction and maintenance treatment and the impact on QoL were similar in elderly and younger
patients. No significant differences in PFS, OS, ORR or clinical benefit rate were observed according to gender. A
significantly higher rate of overall grade 3/4 AEs (P ¼ 0.008) and of grade 3/4 thrombocytopenia (P ¼ 0.017), any
grade and grade 3/4 neutropenia (P < 0.0001) and any grade conjunctivitis (P ¼ 0.033) was reported in female as
compared to male patients. Conversely, we reported a significantly higher incidence of any grade skin rash
(P ¼ 0.0007) and hypomagnesemia (P ¼ 0.029) in male patients.
Conclusions: The upfront choice of an anti-EGFR-based doublet chemotherapy followed by a maintenance strategy
represents a valuable option in RAS wild-type mCRC irrespective of gender and age, though a careful evaluation of
patients to maximize the risk/benefit ratio is warranted.
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INTRODUCTION

In patients with RAS and BRAF wild-type metastatic colo-
rectal cancer (mCRC), the upfront combination of doublet
chemotherapy with the anti-epidermal growth factor re-
ceptor (anti-EGFR) agents cetuximab or panitumumab is
regarded as a valuable option and it is recommended by all
major guidelines.1 However, limited evidence-based data
are available on the optimal duration of anti-EGFR-based
https://doi.org/10.1016/j.esmoop.2021.100246 1
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first-line regimens and the role of maintenance therapy in
this setting.2-5

Several retrospective data and non-randomized trials
showed the efficacy and manageable toxicity profile of anti-
EGFR monotherapy in frail elderly patients deemed unfit for
chemotherapy, whereas capecitabine plus bevacizumab is
an evidence-based option independent from the molecular
profile.6 When focusing on elderly patients eligible for
combination chemotherapy, it must be pointed out that the
geriatric population was clearly under-represented in first-
line trials, although CRC is predominantly diagnosed in
older adults. Thus, the generalizability of trial results to the
overall population of patients with mCRC is an open
question. On top of this, subgroup analyses of pivotal trials,
such as CRYSTAL and PRIME, often adopted the age cut-off
of 65 years because of the limited numerosity of patients
aged �70 years.7,8 Finally, the safety of anti-EGFR-based
maintenance strategies in the elderly population is still
unknown.

Only few retrospective data are currently available about
the toxicity profiles and outcomes of standard systemic
regimens in mCRC according to patients’ gender. Specif-
ically, females with different solid tumors suffer from a
higher incidence of chemotherapy-related adverse events
(AEs),9-11 but the impact of gender differences on efficacy
and toxicity of upfront anti-EGFR-based therapy is another
paramount issue with limited available data.12

In this study, we investigated the impact of age and
gender on the safety and efficacy of upfront therapy with
panitumumab plus FOLFOX followed by panitumumab-
based maintenance in patients with RAS wild-type mCRC
enrolled in the Valentino study.13

PATIENTS AND METHODS

Study design and trial population

The Valentino study (NCT02476045) was a multicenter,
randomized, open-label, phase II trial designed to investi-
gate the non-inferiority in terms of progression-free survival
(PFS) of maintenance with single-agent panitumumab (arm
B) versus panitumumab plus 5-fluorouracil/leucovorin
(5-FU/LV) (arm A) after a 4-month induction with pan-
itumumab plus FOLFOX-4 in patients affected by RAS wild-
type mCRC as a first-line treatment. The results of the trial
demonstrated that maintenance with single-agent pan-
itumumab was inferior to panitumumab plus 5-FU/LV,
although endowed with a slightly reduced toxicity burden.13

The study was conducted in accordance with the Decla-
ration of Helsinki and the Good Clinical Practice. Institutional
review board and ethics committee approval was obtained
from all participating centers. All patients provided written
informed consent before any study-related procedures.
Age and gender subgroup analysis

We carried out a subgroup analysis of the trial, aimed at
assessing the differences in terms of efficacy, safety and
2 https://doi.org/10.1016/j.esmoop.2021.100246
quality of life (QoL) according to age (<70 versus �70
years) and gender (male versus female).

The trial enrolled 229 (arm A/B: 117/112) patients. For
the present analysis, we included all randomized patients in
the efficacy dataset, whereas only patients who received at
least one dose of study treatment were included in the
safety dataset. The outcome measures of the efficacy
endpoint were PFS, overall survival (OS) and response rate
according to RECIST v1.1, while those of the safety
endpoint were the rates of occurrence of any grade and
grade 3/4 overall and singular AEs in patients stratified
according to age and gender in the intention-to-treat and
per-protocol population overall or per treatment arm.
Extended molecular data beyond RAS and BRAF mutational
statusdthe ‘PRESSING panel’dwere retrospectively
assessed as previously reported.14 QoL was assessed
through patient-reported outcomes (PROs) via question-
naires [European Organisation for Research and Treatment
of Cancer (EORTC) Quality of Life Questionnaire-Core 30
(QLQ-C30), and the colorectal cancer-specific module
(EORTC QLQ-CR29) and EuroQol-5D], as previously
described.15 For this secondary analysis, only results of the
QLQ-C30 are described.

Statistical analysis

PFS was defined as the time from randomization to disease
progression or death from any cause. OS was defined as
the time from randomization to death from any cause. In
the absence of events, PFS and OS times were censored at
the last date when patients were known to be alive. To
examine differences between groups, the chi-square test or
Fisher’s exact test was used for categorical variables, as
appropriate, whereas the non-parametric KruskaleWallis
test was used for continuous variables. To summarize
continuous variables, median value with the corresponding
range and/or interquartile range (IQR) was provided. The
reverse KaplaneMeier method was used for follow-up time
assessment. The KaplaneMeier method and Cox propor-
tional hazards regression were used for survival analysis.
Hazard ratio (HR) with the corresponding 95% confidence
interval (CI) was provided for the Cox proportional hazards
regression analyses. For the analysis of the global QoL
measured by EORTC QLQ-C30, mean changes from baseline
to each of the planned timepoints were reported for each
subgroup. A positive value represents an improvement for
global health status. For comparison between age and
gender subgroups at each timepoint, differences from
baseline scores were compared by a multivariable linear
regression model, using baseline values and study treat-
ment arm as covariates.

The threshold for statistical significance was set to a
P value of 0.05 and all statistical tests were two-sided.
Statistical analyses were carried out using the R software
(version 3.5.0; https://www.r-project.org) and the ‘survival’,
‘survminer’ and ‘dplyr’ packages. QoL analysis was carried
out using SPSS (version 27.0; IBM Corp., Armonk, NY).
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RESULTS

Patients’ characteristics

All the 229 patients randomized in the Valentino study were
included in the present analysis. Patients’ characteristics
according to age and gender are illustrated in Supplementary
Table S1, available at https://doi.org/10.1016/j.esmoop.
2021.100246. Overall, 169 and 60 patients were <70 and
�70 years of age and 152 and 77 were male and female,
respectively. Elderly patients underwent more frequently
primary tumor resection (P ¼ 0.013) and had more
frequently a right-sided primary tumor (P ¼ 0.010). No sig-
nificant associations were observed between gender and the
other clinico-pathological characteristics considered.
Efficacy analysis according to age

Median follow-up time was 48.2 months (IQR: 41.4-54.2
months). A total of 205 PFS events and 158 OS events were
recorded, for a median PFS of 10.7 months (95% CI 9.9-12.4
months) and a median OS of 27.8 months (95% CI 24.8-32.5
months) in the overall population. No differences were
observed for elderly patients compared with younger pa-
tients in terms of PFS (median PFS: 10.8 months, 95% CI
9.9-13.0 months, versus 10.7 months, 95% CI 8.8-14.8
months; HR: 1.03, 95% CI: 0.76-1.41; P ¼ 0.834) (Figure 1A)
and OS (median OS: 25.6 months, 95% CI 20.6-37.4 months,
versus 29.1 months, 95% CI 25.2-34.6 months; HR: 1.22,
95% CI 0.87-1.73; P ¼ 0.248) (Figure 1B). The effect of the
treatment arm on the survival outcomes was similar in
elderly patients compared with younger patients (Figure 1C
and D). Since we observed that elderly patients had more
frequently a right-sided primary tumor, we additionally
investigated the survival outcomes according to age in the
subgroup of patients with left-sided and PRESSING negative
status, i.e. with ‘EGFR-dependent’ tumors. Similarly to what
was observed in the entire population, no significant dif-
ferences between elderly and younger patients were iden-
tified (Supplementary Figure S1A and B, available at https://
doi.org/10.1016/j.esmoop.2021.100246). To investigate the
contribution of the post-progression treatments to OS ac-
cording to age, we analyzed the number of subsequent lines
of systemic therapy and the post-progression agents
received according to age. No difference in terms of the
number of subsequent lines received was observed in
elderly patients compared with younger patients
(Supplementary Table S2, available at https://doi.org/10.
1016/j.esmoop.2021.100246), whereas elderly patients
less frequently received investigational agents in the post-
progression setting (P ¼ 0.035) (Supplementary Table S3,
available at https://doi.org/10.1016/j.esmoop.2021.100246).

No significant difference in terms of overall response rate
(ORR) or clinical benefit rate was observed according to age
(Table 1).
Efficacy analysis according to gender

When looking at gender, no difference in terms of PFS and
OS was observed for male patients (median PFS: 11.1
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months, 95% CI 9.5-13.6 months; median OS: 28.1 months,
95% CI 23.8-34.0 months) compared with female patients
(median PFS: 10.4 months, 95% CI 8.3-13.2 months; median
OS: 27.8 months, 95% CI 24.8-38.9 months; HR for PFS:
1.03, 95% CI 0.76-1.41; P ¼ 0.834; HR for OS: 0.99, 95% CI
0.71-1.38; P ¼ 0.944) (Figure 2A and B). The effect of the
treatment arm on the survival outcomes was similar in male
and female patients (Figure 2C and D). No significant dif-
ferences in terms of ORR or clinical benefit rate were
observed according to gender (Table 1).

Safety analysis according to age

In the safety analysis dataset of 226 patients, a total of 167
(74%) and 59 (26%) patients were included in the <70- and
�70-year age subgroups, respectively. Considering the
overall occurrence of treatment-related AEs, during induc-
tion and/or maintenance treatment phases, no statistically
significant differences were reported in terms of occurrence
of overall or specific AEs, of both any grade and grade 3/4
AEs between the two subpopulations (Table 2). In the
overall per-protocol population of patients entering the
maintenance phase, accounting for 125 and 39 patients
<70 and �70 years of age, respectively, no significant dif-
ferences were shown neither for overall any grade and
grade 3/4 AEs nor for all the singular AEs assessed
(Supplementary Table S4, available at https://doi.org/10.
1016/j.esmoop.2021.100246). In the analysis divided per
treatment arm, both in arm A (panitumumab plus 5-FU/LV)
and arm B (panitumumab), no statistically significant dif-
ferences were obtained for overall and specific AEs ac-
cording to age (Supplementary Table S5, available at
https://doi.org/10.1016/j.esmoop.2021.100246). Regarding
dose intensity, no differences with statistical significance
were reported between patients <70 and �70 years of age
in terms of dose delays and dose reductions overall and
during maintenance phase, specifically for what concerns
panitumumab and 5-FU/LV (Supplementary Table S6,
available at https://doi.org/10.1016/j.esmoop.2021.100246).

Safety analysis according to gender

In the safety analysis dataset, a total of 150 (66%) and 76
(34%) patients were male and female, respectively.
Considering the overall occurrence of treatment-related
AEs, during induction and/or maintenance treatment pha-
ses, no statistically significant differences were reported in
terms of occurrence of overall or specific any grade AEs in
male and female patients, whereas a significantly increased
rate of overall grade 3/4 AEs was shown in female patients
(male versus female 65% versus 83%, P ¼ 0.008). For the
incidence of specific AEs, a statistically significant higher
rate of grade 3/4 thrombocytopenia (male versus female 1%
versus 7%, P ¼ 0.017), any grade and grade 3/4 neutropenia
(male versus female 29% versus 63%, P < 0.0001 and 15%
versus 47%, P < 0.0001) and any grade conjunctivitis (male
versus female 15% versus 28%, P ¼ 0.033) was reported in
female patients. On the other hand, a statistically significant
increased incidence of any grade skin rash (male versus
https://doi.org/10.1016/j.esmoop.2021.100246 3
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Table 1. Radiological best response according to age and gender

RECIST response Age <70 years (n [ 150) Age ‡70 years (n [ 55) P value Female (n [ 65) Male (n [ 140) P value

n (%) n (%) n (%) n (%)

Best response 0.092 0.531
PD 7 (4.7) 7 (12.7) 5 (7.7) 9 (6.4)
SD 32 (21.3) 6 (10.9) 11 (16.9) 27 (19.3)
PR 103 (68.7) 38 (69.1) 43 (66.2) 98 (70.0)
CR 8 (5.3) 4 (7.3) 6 (9.2) 6 (4.3)

Overall response 0.730 0.866
No 39 (26.0) 13 (23.6) 16 (24.6) 36 (25.7)
Yes 111 (74.0) 42 (76.4) 49 (75.4) 104 (74.3)

Clinical benefit 0.059 0.769
No 7 (4.7) 7 (12.7) 5 (7.7) 9 (6.4)
Yes 143 (95.3) 48 (87.3) 60 (92.3) 131 (93.6)

CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease.
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Figure 1. Survival analysis according to age.
This figure depicts the KaplaneMeier curves for progression-free survival (PFS) and overall survival (OS) in patients stratified according to age (<70 and �70 years) in
panels A and B and in patients stratified according to age and treatment arm (<70 years arm A, <70 years arm B, �70 years arm A and �70 years arm B) in panels
C and D, respectively.
CI, confidence interval; HR, hazard ratio.
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Figure 2. Survival analysis according to gender.
This figure depicts the KaplaneMeier curves for progression-free survival (PFS) and overall survival (OS) in patients stratified according to gender (female and male) in
panels A and B and in patients stratified according to gender and treatment arm (female arm A, female arm B, male arm A and male arm B) in panels C and D,
respectively.
CI, confidence interval; HR, hazard ratio.
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female 91% versus 72%, P ¼ 0.0007) and any grade hypo-
magnesemia (male versus female 43% versus 28%, P ¼
0.029) and a non-significant trend for higher occurrence of
any grade panitumumab-related AEs (male versus female
93% versus 84%, P ¼ 0.062) were shown in male patients
(Table 3). In the overall per-protocol population of patients
starting the maintenance phase, accounting for 112 and 52
male and female patients, respectively, no significant dif-
ferences were shown for overall or specific AEs, of both any
grade and grade 3/4, except for an increased rate of any
grade conjunctivitis in female patients (male versus female
7% versus 27%, P ¼ 0.001) (Supplementary Table S7,
available at https://doi.org/10.1016/j.esmoop.2021.100246),
and a consistent result was obtained in the analysis divided
per treatment arm (Supplementary Table S8, available at
https://doi.org/10.1016/j.esmoop.2021.100246).
Volume 6 - Issue 5 - 2021
Regarding dose intensity, no differences with statistical
significance were reported between male and female pa-
tients in terms of dose delays and dose reductions overall
and during maintenance phase, specifically for what con-
cerns panitumumab and 5-FU/LV (Supplementary Table S9,
available at https://doi.org/10.1016/j.esmoop.2021.100246).
Quality-of-life analysis according to age and gender

Out of the 229 patients enrolled and randomized in the
trial, a total of 210 patients completed the QLQ-C30 ques-
tionnaire at baseline and were considered for the PRO an-
alyses: 156/169 (92.3%) among patients aged <70 years,
54/60 (90.0%) among patients aged �70 years, 137/152
(90.1%) among males and 73/77 (94.8%) among females.
Compliance progressively decreased at the following
https://doi.org/10.1016/j.esmoop.2021.100246 5
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Table 2. Association between overall toxicity (induction D maintenance) and age

Any grade AEs
n (%)

Grade 3/4 AEs
n (%)

<70 years
n ¼ 167

�70 years
n ¼ 59

P value <70 years
n ¼ 167

�70 years
n ¼ 59

P value

Overall 165 (99) 57 (97) 0.280 120 (72) 41 (69) 0.740
Stomatitis/oral mucositis 73 (44) 25 (42) 0.880 14 (8) 5 (8) 1.000
Nausea 59 (35) 18 (31) 0.523 3 (2) 2 (3) 0.608
Vomiting 30 (18) 10 (17) 1.000 2 (1) 1 (2) 1.000
Diarrhea 86 (51) 32 (54) 0.763 21 (13) 9 (15) 0.656
Handefoot syndrome 37 (22) 10 (17) 0.459 4 (2) 1 (2) 1.000
Peripheral neuropathy 65 (39) 19 (32) 0.434 6 (4) 1 (2) 0.680
Anemia 30 (18) 8 (14) 0.545 4 (2) 0 0.575
Thrombocytopenia 40 (24) 10 (17) 0.362 5 (3) 1 (2) 1.000
Neutropenia 72 (43) 20 (34) 0.281 46 (28) 11 (19) 0.223
Fatigue 72 (43) 27 (46) 0.761 6 (4) 5 (8) 0.160
Panitumumab-related AE 150 (90) 53 (90) 1.000 64 (38) 23 (39) 1.000
Skin rash 142 (85) 49 (83) 0.682 44 (26) 16 (27) 1.000
Paronychia 29 (17) 8 (14) 0.547 3 (2) 4 (7) 0.078
Hypomagnesemia 59 (35) 27 (46) 0.164 4 (2) 1 (2) 1.000
Conjunctivitis 33 (20) 11 (19) 1.000 2 (1) 1 (2) 1.000

AE, adverse event.
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timepoints. There were no significant differences between
age groups, or between gender groups, in baseline scores
for global QoL, functional scales and symptoms. In detail,
mean score (standard deviation) for global QoL at baseline
was 66.29 (20.22) for patients aged <70 years versus 66.36
(19.69) for patients aged �70 years (P ¼ 0.952); 65.33
(18.91) for males versus 68.15 (22.02) for females (P ¼
0.238). The only baseline significant difference was in the
emotional functioning, favoring patients aged �70 years;
further details are shown in Supplementary Tables S10 and
S11, available at https://doi.org/10.1016/j.esmoop.2021.
100246. During the treatment, at the pre-defined time-
points of 8, 16, 24, 32 and 40 weeks and at disease pro-
gression, no significant differences in terms of mean
changes versus baseline of global QoL were found between
Table 3. Association between overall toxicity (induction D maintenance) and g

Any grade AEs
n (%)

Male
n ¼ 150

Female
n ¼ 76

Overall 148 (99) 74 (97)
Stomatitis/oral mucositis 66 (44) 32 (42)
Nausea 47 (31) 30 (39)
Vomiting 23 (15) 17 (22)
Diarrhea 80 (53) 38 (50)
Handefoot syndrome 27 (18) 20 (26)
Peripheral neuropathy 57 (38) 27 (36)
Anemia 23 (15) 15 (20)
Thrombocytopenia 36 (24) 14 (18)
Neutropenia 44 (29) 48 (63)
Fatigue 69 (46) 30 (39)
Panitumumab-related AE 139 (93) 64 (84)
Skin rash 136 (91) 55 (72)
Paronychia 27 (18) 10 (13)
Hypomagnesemia 65 (43) 21 (28)
Conjunctivitis 23 (15) 21 (28)

Statistically significant values are indicated in bold.
AE, adverse event.

6 https://doi.org/10.1016/j.esmoop.2021.100246
the two age groups (Supplementary Figure S2A, available at
https://doi.org/10.1016/j.esmoop.2021.100246) and be-
tween males and females (Supplementary Figure S2B,
available at https://doi.org/10.1016/j.esmoop.2021.100246).
DISCUSSION

The topic of the optimal therapeutic management of elderly
patients with mCRC gained increasing importance given the
continuous rise of the average age of the population. Spe-
cifically, the safety and efficacy outcome of elderly patients
fit enough to receive combination chemotherapy plus bio-
logical agents is an issue of growing interest.16-18

In this subgroup analysis of the Valentino study, no sig-
nificant differences for efficacy in terms of PFS, OS, clinical
ender

Grade 3/4 AEs
n (%)

P value Male
n ¼ 150

Female
n ¼ 76

P value

0.604 98 (65) 63 (83) 0.008
0.887 14 (9) 5 (7) 0.615
0.237 5 (3) 0 0.170
0.201 2 (1) 1 (1) 1.000
0.674 17 (11) 13 (17) 0.299
0.166 3 (2) 2 (3) 1.000
0.772 4 (3) 3 (4) 0.692
0.453 3 (2) 1 (1) 1.000
0.398 1 (1) 5 (7) 0.017

<0.0001 22 (15) 36 (47) <0.0001
0.396 7 (5) 4 (5) 1.000
0.062 61 (41) 26 (34) 0.387
0.0007 44 (29) 16 (21) 0.205
0.447 2 (1) 1 (1) 1.000
0.029 4 (3) 1 (1) 0.666
0.033 1 (1) 2 (3) 0.262
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benefit and response rate were observed between patients
aged <70 or �70 years and the effect of the maintenance
treatment arm on the survival outcomes was similar in the
two age subgroups. Moreover, the safety profile of both
induction and maintenance treatment, as well as the impact
on QoL, was similar in elderly and younger patients, with no
clinically meaningful or statistically significant differences.
Finally, no significant differences in dose intensity, in terms
of dose delays or reductions, were reported, as well as no
differences for post-progression treatments between the
two age groups. Nevertheless, we acknowledge the possible
impact of the imbalances in two putative prognostic factors
between the subpopulations, even though with potentially
opposite prognostic effect, since elderly patients had
received more frequently a primary tumor resection and
had more often a right-sided primary tumor.

These results are in line with the available literature data.
Specifically, in the pivotal first-line CRYSTAL and PRIME tri-
als, the efficacy and safety of doublets plus cetuximab or
panitumumab were similar in trial-eligible patients with RAS
wild-type disease and age �65 years versus younger pa-
tients.7,8,19,20 In the CRYSTAL study, only 26 patients had
age �70 years, thus subgroup analyses were not conducted
by using this age cut-off, whereas in the PRIME study pa-
tients aged �75 years (n ¼ 34) had apparently satisfactory
outcomes, although the potential increase of toxicity with
age and comorbidities could not be ruled out.7,8 Finally, in
the pooled analysis of CRYSTAL and OPUS trials including
320 and 78 patients aged <70 and �70 years,20 the mo-
lecular selection adopted KRAS exon 2 wild-type status
alone. Therefore, the shorter duration of treatment in new
RAS- or BRAF-mutated patients may have conditioned a
reduced risk of toxicity.

The preliminary results of the PANDA study, designed as a
randomized non-comparative trial, showed that both pan-
itumumab plus FOLFOX and panitumumab plus 5-FU/LV
achieve satisfactory outcomes in patients aged 70-75 years
with performance status (PS) >0, or >75 years. Considering
that doublet chemotherapy increased the toxicity burden,
monochemotherapy plus anti-EGFRs was suggested as a
reasonable first-line option in elderly RAS wild-type mCRC
patients.21 Nevertheless, it should be noted that combina-
tion chemotherapy achieves a higher response rate and a
deeper tumor shrinkage, thus representing the optimal
choice in fit elderly patients with high tumor burden and
disease-related symptoms or if the treatment goal is
downsizing to reach secondary resection. Finally, focusing
on the selected subgroup of patients aged 70-75 years and
fit enough for an intensified and highly active regimen, the
pooled analysis of the TRIBE and TRIBE2 trials showed that
the FOLFOXIRI triplet plus bevacizumab induced a signifi-
cantly higher burden of chemotherapy-related toxicity,
potentially severely impairing the QoL of this elderly pop-
ulation.22 Since no significant differences in terms of rate of
any grade and grade 3/4 AEs and QoL were reported in our
study, doublets plus an anti-EGFR should be regarded as the
preferred modern regimen in patients aged 70-75 years
with RAS and BRAF wild-type, left-sided mCRC. This is
Volume 6 - Issue 5 - 2021
supported by a recent propensity score-based analysis that
showed that, in this clinically and molecularly selected
population, no significant differences in terms of PFS, OS,
response rate and disease control were observed between
FOLFOX plus panitumumab and FOLFOXIRI plus bev-
acizumab, besides an increased AE rate with the triplet.23

Based on all these considerations, in frail elderly patients,
the therapeutic algorithm should be carefully balanced and
adapted to avoid unacceptable toxicity, besides reaching an
adequate tumor control. On the other hand, elderly pa-
tients in good clinical conditions and potentially eligible for
a clinical trial may reach superimposable outcomes to those
of younger patients; therefore, the risk of under-treatment
should be minimized thanks to a careful and comprehensive
clinical evaluation beyond chronological age, encompassing
PS, functional status, comorbidities and a multidimensional
geriatric assessment including even mental health and so-
cial status, thus optimizing the therapeutic management.24

Another topic of growing interest is the differential
outcome in terms of efficacy and safety of cancer treat-
ments according to gender-specific peculiarities. Recent
studies reported a potential effect of gender on cancer risk
and survival, besides impacting the response to anti-
neoplastic therapies, since drug metabolism in terms of
pharmacokinetics and pharmacodynamics is deeply influ-
enced by gender for genetics and hormone levels.10,25

When focusing on CRC patients, the available data did not
show significant differences in terms of efficacy of chemo-
therapy in women and men, providing similar survival and
response rates.9,12,22 Nevertheless, an excess of toxicity has
been shown in female versus male patients, with evidence
of significantly increased frequency of any grade and severe
chemotherapy-related AEs, specifically to fluoropyrimidines
(mainly 5-FU), possibly because of different dihydropyr-
imidine dehydrogenase activity.9,12,22,26-28 Consistently, in
this subgroup analysis of the Valentino study, no statistically
significant differences in activity outcomes, in terms of PFS,
OS, response rate and clinical benefit, were found in male
and female patients, with a similar effect of the mainte-
nance treatment arm in the two subpopulations. On the
other hand, for what concerns safety, although no signifi-
cant differences were reported in dose intensity between
male and female patients, we showed a significantly higher
rate of overall grade 3/4 AEs and of grade 3/4 thrombocy-
topenia, any grade and grade 3/4 neutropenia and any
grade conjunctivitis in female patients. Moving to the dif-
ferential safety profile of anti-EGFR agents in men and
women, we reported a significantly higher incidence of any
grade skin rash and any grade hypomagnesemia and a non-
significant trend for higher any grade panitumumab-related
AEs in male patients, even though no significant differences
were observed for overall and singular anti-EGFR-related
grade 3/4 AEs. These results should be interpreted in light
of the literature-based evidence on higher rate of grade 3
skin rash observed in molecularly unselected CRC male
patients,29,30 not confirmed in this subset, but potentially
suggesting that men may be susceptible to a broader
spectrum of the anti-EGFR-related toxicities beyond skin
https://doi.org/10.1016/j.esmoop.2021.100246 7
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rash. The potential reasons underlying this differential
toxicity profile could be found in the hormonal milieu, since
androgens and estrogens display a remarkable interaction
with EGFR; thus, the differences in the hormone profile in
men and women may justify the increased skin toxicity in
men, even though more solid evidence is warranted.31

These data may be useful in order to carefully identify pa-
tients who may benefit from a pre-emptive prophylaxis with
oral tetracyclines and topical products for anti-EGFR-
induced skin rash.32 In fact, the prophylactic or reactive
treatment with tetracyclines for EGFR inhibitor-induced skin
toxicity is currently in clinical practice, though non-
conclusive results are available.30 In the previously re-
ported post hoc analysis of the Valentino study, we did not
report any significant or clinically meaningful difference in
the reduction of panitumumab-related toxicity or on
treatment intensity for the administration of a pre-emptive
antibiotic prophylaxis for skin toxicity in the overall study
population.32 Nevertheless, further data could be obtained
to estimate the potential predicted risk for increased or
severe skin toxicity, including gender, allowing to perform a
better patient selection for the supportive care measures,
that may positively impact treatment-related toxicity and
patients’ QoL, thus optimizing the therapeutic manage-
ment, especially in the first-line setting.

In conclusion, the upfront choice of an anti-EGFR-based
doublet chemotherapy followed by a maintenance strat-
egy represents a valuable option in RAS wild-type mCRC
irrespective of gender and age. A comprehensive clinical
evaluation of patients, encompassing the functional
assessment and the comorbidity profile besides chrono-
logical age, together with the potential predicted risk of
treatment-related toxicity, should be always carried out
before the start of a first-line treatment in order to guide
the therapeutic choice maximizing the riskebenefit
profile.
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