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Abstract Background: In patients with metastatic colorectal cancer (mCRC) receiving highly
active first-line combination treatments, early tumor shrinkage (ETS) and depth of response
(DoR) are associated with survival, but their influence on outcomes during maintenance ther-
apy is unknown. The Valentino study showed inferior PFS in 229 RAS wild-type mCRC pa-
tients randomized to panitumumab plus FOLFOX followed by maintenance with
panitumumab vs. panitumumab + 5-FU/LV.

Patients and methods: After blinded independent central review of ETS (>20% reduction of
the sum of target lesions) and DoR in patients enrolled in Valentino, the prognostic and pre-
dictive role of such parameters was investigated, along with their combination with PRESS-
ING panel (uncommon genomic alterations associated with anti-EGFRs resistance beyond
RAS and BRAF ).

Results: One hundred and ninety-six patients were included (ETS in 132 [67.3%], median
DoR: 44.1%). Both ETS and DoR >34% were associated with longer mPFS (p = 0.010
and p < 0.001) and mOS (p = 0.006 and p < 0.001). The PFS benefit of 5-FU/LV added
to panitumumab maintenance, reported in the study, was independent from ETS and DoR
status (interaction tests NS for both PFS and OS). However, outcomes were extremely poor
in patients who received single-agent panitumumab and had no-ETS (mPFS and mOS: 7.7
and 18.7 months) or DoR < 34% (mPFS and mOS: 6.5 and 18 months). Combining PRESS-
ING panel (‘molecular hyperselection’) and response dynamics allowed to stratify both PFS
(p < 0.001 and p < 0.001 for ETS and DoR, respectively) and OS (p < 0.001 and
p = 0.017 for ETS and DoR, respectively).

Conclusions: ETS and DoR allow on-treatment anticipation of outcomes following an anti-
EGFR-based strategy planning de-escalation, and poor radiological response may guide en-
rolment in crossover strategy trials. As in vivo markers of drug sensitivity, ETS and DoR
may be integrated with several patient- and tumor-related factors to wisely drive decision-
making on upfront treatment duration and intensity.

© 2020 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

Regarding the upfront treatment of patients with met-
astatic colorectal cancer (mCRC), novel radiological
parameters were investigated with the aim to implement
RECIST-defined response metrics and to measure lon-
gitudinal changes in tumour burden in terms of rapidity
(e.g., early tumor shrinkage [ETS], time-to-response,
time-to-tumour growth) and magnitude (e.g., depth of
response [DoR]) [1—3]. The clinical importance of ETS
and DoR stems from their significant correlation with
survival outcomes, as an optimal cytoreduction after
first-line induction therapy may positively impact the
subsequent disease course and increase the chance of
postprogression exposure to a continuum of effective
options [3]. The optimal choice of upfront therapy is
therefore of paramount importance, independently from
the conversion intent to secondary resection of metas-
tases or from the urgent need to palliate the symptoms
related to high disease burden. Noteworthy, both
FOLFOXIRI plus bevacizumab and doublets plus anti-
EGFR agents (the latter regimens in patients with RAS
wild-type mCRC) are highly active first-line regimens
with maximal effects on ETS and DoR, which may
translate in clinically meaningful increase of post-
progression survival (PPS) and overall survival (OS). In

particular, FOLFOXIRI plus bevacizumab was able to
achieve higher percentage of ETS and better DoR as
compared to doublet chemotherapy plus bev-
acizumab [4], and the same results were achieved by
doublets plus anti-EGFRs compared to chemotherapy
alone or with bevacizumab in (K)RAS wild-type sub-
group [2,5].

Noteworthy, available evidence suggests that both
ETS and DoR are useful and strong on-treatment
prognostic parameters, but they are not predictive of
the efficacy of a specific treatment regimen with regard
to either chemotherapy intensity or the class of mono-
clonal antibody [4,5]. Therefore, despite the likely as-
sociation of ETS and DoR with enhanced tumor
sensitivity to the chosen combination treatment, their
implementation in the clinical practice has been limited
by the lack of clinical trials testing the modification of
treatment strategy upon evidence of poor radiological
response.

Regarding maintenance therapy of patients with
mCRC, bevacizumab plus 5-FU/LV is regarded as the
optimal choice after bevacizumab-based induction reg-
imens for its significant effect on PFS [6]. Even though
the role of anti-EGFR-based maintenance therapies is
less established, the Valentino trial suggested that pa-
tients randomized to 4-month induction therapy with
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Baseline characteristics in the overall population, and according to treatment response parameters of early tumor shrinkage (as a continuous
variable and according to the —20% literature cutoff) and depth of response (as a continuous variable).

Total ETS n (%) No ETSn (%) p* Median ETS, p° Median DoR, p°
% reduction % reduction
(IQR) (IQR)

Age, median (IQR) <70 147 (75.0) 101 (68.7) 46 (31.3) 0.598 32 (44—15)  0.255 45 (56—23) 0.307
>70 49 (25.0) 31(63.3) 18 (36.7) 28 (38—13) 42 (54-25)

Sex Female 133 (67.9) 85(63.9) 48 (36.1) 0.184 33 (18—49)  0.167 45 (22—67) 0.236
Male 63 (32.1) 47 (74.6) 16 (25.4) 29 (13—40) 43 (24—53)

ECOG PS 0 144 (73.5) 97 (67.4) 47 (32.6) 1 30 (14—42)  0.943 45 (29—56) 0.164
1 52(26.5) 35(67.3)  17(32.7) 31 (15—44) 41 (15—54)

Prior adjuvant therapy ~ No 160 (84.7) 108 (67.5) 52 (32.5) 1 31 (15—44) 0215 45 (24—59) 0.021
Yes 29 (15.3)  19(65.5) 10 (34.5) 26 (2—38) 36 (22—44)

Liver-limited disease No 127 (64.8) 78 (61.4) 49 (38.6) 0.025 26 (11—-40)  0.011 40 (20—52) <0.001
Yes 69 (352) 54(78.3)  15(21.7) 35 (24—44) 51 (40—62)

Metastases timing Metachronous 149 (76.0) 106 (71.1) 43 (28.9) 0.066 25 (4—38) 0.024 41 (18—53) 0.048
Synchronous 47 (24.0) 26 (55.3) 21 (44.7) 32 (16—44) 45 (27—60)

No of metastatic sites >1 103 (52.6) 70 (68.0) 33 (32.0) 0.968 26 (15—40) 038 41 (22—52) 0.044
1 93 (47.4) 62(66.7)  31(33.3) 32 (12—44) 47 (27-61)

Primary tumor sidedness  Left 167 (85.2) 115(68.9) 52 (31.1) 0.384 31 (16—43)  0.459 44 (25-56) 0.399
Right 29 (14.8) 17(58.6) 12 (41.4) 26 (3—42) 41 (17-54)

BRAF status Wild-type 189 (96.4) 130 (68.8) 59 (31.2) 0.069 31 (16—43)  0.007 45 (24—56) 0.056
Mutated 7 (3.6) 2 (28.6) 5(71.4) 7 (0—19) 25 (20-37)

Pressing status® Negative 137 (76.1) 97 (70.8) 40 (29.2) 0.173 45 (30—56) 027 32 (17—44) 0.049
Positive 43 (239) 25(58.1) 18 (41.9) 41 (18—55) 24 (4-37)

Arm Pani + FU/LV 101 (51.5) 67 (66.3) 34 (33.7) 0.874 29 (14—41)  0.427 41 (22-53) 0.211
Pani 95 (48.5) 65 (68.4) 30 (31.6) 33 (14—45) 46 (24—58)

List of abbreviations: DoR, depth of response; ETS, early tumor shrinkage; IQR, interquartile range; ECOG, Eastern Cooperative Oncology

Group; PS, performance status; pani, panitumumab.
2 32 test.
® Mann—Whitney test.

¢ Pressing panel encloses molecular characterization of HER2 and MET amplifications, ALK, ROSI, NTRKI/2/3 and RET fusions, PIK3CA
(exon 20)/PTEN/AKTI mutations, RAS mutations with low mutant allele fraction and microsatellite instability.

panitumumab plus FOLFOX followed by maintenance
with single-agent panitumumab may achieve inferior
PFS compared to those receiving the same induction
followed by panitumumab plus 5-FU/LV [7]. Here we
conducted a post-hoc analysis of the Valentino study,
aimed at investigating the prognostic and predictive
impact of centrally reviewed ETS and DoR in patients
with RAS wild-type mCRC randomized to the two
panitumumab-based maintenance strategies.

2. Methods
2.1. Study population

The Valentino study (NCT02476045) was a multicenter,
randomized, open-label, phase 2 trial that investigated
the progression-free survival (PFS) noninferiority of
maintenance with single-agent panitumumab (arm B)
versus panitumumab plus 5-FU/LV (arm A) following
an induction treatment with panitumumab plus
FOLFOX-4 in patients with RAS wild-type mCRC [7].
The trial enrolled 229 (arm A/B: 117/112) patients; main
inclusion and exclusion criteria are reported in the
Supplemental material (study protocol). CT (or MRI)

scans were performed at baseline and every 8 weeks
during treatment (independently from delays of treat-
ment cycles) until disease progression, unacceptable
toxicity, consent withdrawal or death. Tumor response
dynamics were assessed according to RECIST vl.1
criteria.

For this exploratory analysis, we included all ran-
domized patients with measurable disease and at least
one post-baseline radiological disease re-assessment. CT
scans were centrally collected at the Coordinating Cen-
ter and submitted to blinded independent central review
(BICR) to assess RECIST response, ETS and DoR.
Extended molecular data beyond RAS and BRAF
mutational status—including HER2/MET amplifica-
tions, gene fusions, PIK3CA/PTEN mutations, RAS
mutations with low mutant allele fraction and micro-
satellite instability (MSI)—were previously reported [8]
and available for the present study population.

Institutional review board and ethics committee’s
approval was obtained from all participating centers. All
the patients provided written informed consent before
any study-related procedures.
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2.2. Assessment of radiological parameters and tumor
response dynamics

For the assessment of ETS and DoR, the longest
diameters of the RECIST-defined target lesions were
measured and summed for each assessment. Ac-
cording to the literature, ETS was defined as a cat-
egorical variable based on either the presence or
absence of a 20% or more reduction in the sum of
the longest tumor diameters of lesions followed ac-
cording to RECIST 1.1 criteria at the first tumor
assessment after baseline (week 8). DoR was defined
as the smallest of the sum of target lesions diameters
(compared with baseline), as previously
described [4,5].

2.3. Statistical analysis

Progression-free survival (PFS) was defined as the in-
terval from randomization to first objective documen-
tation of progressive disease (PD) or death from any
cause, whichever occurred first (censoring at last follow-
up for patients alive and without PD). OS was the in-
terval from randomization to death from any cause
(censoring at last follow-up for patients alive).
Interquartile ranges were used to report distribution
of continuous variables. Confidence intervals were
calculated at a 95% level. Chi-squared and Fisher tests
were used—depending on samples numerosity—to test
the distribution of categorical data. Mann—Whitney U
test was used for the comparisons of continuous,
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Fig. 1. Prognostic analysis according to ETS and DoR. This figure depicts the Kaplan-Meier curves for progression-free survival and
overall survival in patients stratified according to ETS (present or absent in blue and orange, respectively) in panels A and B; DoR status
(> or <34% cutoff in blue and orange, respectively) in panels C and D. (For interpretation of the references to colour in this figure legend,

the reader is referred to the Web version of this article.)
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Table 2

Predictive analyses according to the randomly allocated treatment arm and early tumor shrinkage or depth of response (34% optimal cutoff).

Arm A Arm B HR P Arm A Arm B HR 4 Interaction p
(95% CI) (95% CI)

ETS status ETS No ETS

Median PFS, 13.2 11.1 1.07 (0.74—1.54) 0.720 9.5 7.7 1.57 (0.93—-2.66) 0.091 0.175
months (11.1-17.8)  (10.1—15) (8—15.2) (5.5-10.9)
(95% CI)

Median OS,  30.6 33.1 0.92 (0.58—1.46) 0.723 24.7 18.7 1.37 (0.77—-2.43)  0.287 0.308
months (26.5—45) (28.4-NA) (20.8-NA) (15-35)
(95% CI)

DoR status DoR > 34% DoR < 34%

Median PFS, 14.6 11.4 (10.3—15.4) 1.15(0.8—1.66) 0.447 8 (6.9—134) 6.5 1.43 (0.85-2.41) 0.175 0.335
months (12.1-18.7) (4.1-10)
(95% CI)

Median OS,  38.6 33.1 (28.4—NA) 1.10 (0.69—1.75) 0.702 19.7 18 0.95 (0.54—1.69) 0.872 0.601
months (28.6—NA) (15.6—28.6)  (14.4-35)
(95% CI)

List of abbreviations: ETS, early tumor shrinkage; DoR, depth of response; HR, hazard ratio; CI, confidence interval.

nonparametric data. Univariate and multivariate cox
regressions were used to model right-censored variables;
features with a p < 0.1 in the univariate analyses were
used to build the multivariate models. Interaction terms
were used to investigate the interplay between multiple
predictors. Optimal cutoffs for right-censored variables
prediction were calculated using maximization of log-
rank statistics. Data were imported and handled in R
v 3.6.1 (R Core Team (2019). R: A language and envi-
ronment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria), using ggplot2,
maxstat, dplyr, survminer, survival and finalfit
packages.

3. Results
3.1. Baseline characteristics

A total number of 196 patients out of the 229 (86%)
enrolled in the Valentino study were eligible for this
analysis. The patients’ flow chart is illustrated in
Supplementary Fig. 1. Overall, 51.5% and 48.5% pa-
tients were treated in arm A and B, respectively. Patients
with ETS were 132 (67.3%), with median value of 30.2%
(IQR: 14.0-42-6). Median DoR was 44.1% (IQR:
22.9—56.1%). Expectedly, ETS and DoR were signifi-
cantly associated: patients experiencing ETS had
significantly higher median DoR compared to patients
without ETS (51.1% vs. 14.4% p < 0.001). Baseline
cohort characteristics are reported in Table 1 along with
corresponding ETS status and median ETS and DoR.
No significant associations were observed between
baseline characteristics and radiological parameters,
except for higher ETS and DoR in patients with liver-
limited disease, lower ETS in BRAF mutated subgroup
and lower DoR in patients exposed to prior adjuvant

therapy. Supplementary Fig. 2 shows the waterfall plots
of ETS values (panel A) and DoR (panel B) according
to the allocated maintenance arm. In details, median
ETS was 29% versus 33% in arm A and B, respectively
(p = 0.427; Supplementary Fig. 3A), whereas median
DoR was 41% versus 46% in arm A and B, respectively
(p = 0.211; Supplementary Fig. 3B).

At the time of this analysis (cutoff 01 February 2020),
the median follow-up was 36.9 months (95% CI:
35.8—41.4). A total number of 175 disease progressions
and 122 deaths occurred. Supplementary Fig. 4A and B
depict, respectively, the PFS (median: 11.0 months) and
OS (median: 28.6 months; 3-year OS: 40.9%) curves in
the overall study population.

3.2. Prognostic analyses according to radiological
parameters

ETS was associated with a longer PFS (mPFS: 12.5 vs.
8.8 months; HR = 0.66, 95% CI: 0.48—0.91; p = 0.010;
Fig. 1A), as well as OS (mOS: 32.5 vs. 23.1 months;
HR = 0.60, 95% CI: 0.41-0.86; p = 0.006; Fig. 1B).
Supplementary Fig. SA—C show the swimmer plot for
PFS, PPS and OS according to the ETS status.

Next, using maximization of log-rank statistics, we
identified 33.3% and 34.7% as the best DoR cutoffs for
the prediction of PFS and OS, respectively; we thus
selected the approximated mean (34%) for survival an-
alyses. In detail, DoR >34% was associated with a
longer PFS (mPFS: 13.1 vs. 7.4 months; HR = 0.51,
95% CI: 0.37—0.70; p < 0.001; Fig. 1C), as well as OS
(mOS: 38.4 vs. 19.4 months; HR = 0.44, 95% CI:
0.31-0.64;, p < 0.001; Fig. 1D); Supplementary
Fig. 5D—F show the swimmer plot for PFS, PPS and
OS according to the DoR status. Supplementary Table 1
shows the results of univariate and multivariate cox
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Fig. 2. Predictive analysis according to ETS and DoR. This figure illustrates the Kaplan-Meier curves for progression-free survival and
overall survival in patients stratified according to the two different maintenance treatment arms and ETS status in panels A and B, or DoR

status (> or <34% cu-off) in panels C and D.

models for PFS and OS: DoR, but not ETS, was inde-
pendently associated with both PFS (HR = 2.08, 95%
CIL: 1.32-3.28; p 0.002) and OS (HR 3.07,
1.82—5.18; p < 0.001).

3.3. Predictive analyses according to radiological
parameters

Results on the predictive role of ETS and DoR ac-
cording to the two treatment arms are summarized in
Table 2. ETS was not significantly associated with dif-
ferential effect of the two maintenance arms in terms of
PFS and OS (p for interaction 0.175 and 0.308,
respectively), although survival outcomes were
extremely poor in patients without ETS and randomized

to maintenance treatment with panitumumab alone
(Fig. 2A and B). Similar results were observed regarding
the predictive effect of DoR for both PFS and OS (p for
interaction 0.335 and 0.601, respectively); consis-
tently, the PFS outcome was clearly unsatisfactory in
patients with DoR < 34% and randomized to pan-
itumumab alone, whereas OS outcomes were mostly
driven by DoR status and not by treatment arm (Fig. 2C
and D).

3.4. Interplay between radiological parameters and
molecular hyperselection

We investigated the association between combined
subgroups based on radiological parameters (ETS or
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Fig. 3. Prognostic analyses according to the combined assessment of ETS or DoR plus PRESSING panel extended molecular profile. This
figure illustrates the Kaplan-Meier curves for progression-free survival and overall survival in patients stratified according to the ETS
status in panels A and B, or DoR status (> or <34% cutoff) in panels C and D.

DoR) and PRESSING panel, which previously
allowed us the baseline prediction of efficacy of
EGFR inhibition based on the combination of
several uncommon biomarkers of primary resistance
to targeted therapy [8,9].

Despite not being associated with ETS, a negative
PRESSING panel was associated with a higher DoR
(p = 0.049; Table 1). As shown in Fig. 3 and Table 3,
the combination of response dynamics and molecular
hyperselection allowed to stratify both PFS (panels A,
C) and OS (panels B, D) and to achieve the maximal
mPFS (13.2 and 14.4 months) and mOS (33.1 and 41.8
months) in patients with PRESSING panel negative
tumors associated with ETS and DoR > 34%,
respectively.

4. Discussion

According to a previously proposed model of tumor
dynamics during first-line therapy of patients with
mCRC [3], ETS allows the early assessment of treatment
sensitivity and it is clearly associated with DoR, which
in turn may influence both PPS and OS. Even though
the surrogacy of both ETS and DoR for OS has not
been established yet [10], both radiological parameters
consistently showed their prognostic role in patients
with mCRC receiving upfront treatment, with particular
regard to highly active regimens such as FOLFOXIRI
plus bevacizumab or doublets plus anti-EGFR mono-
clonal antibodies. Here we confirmed such prognostic
role of ETS and DoR in a molecularly selected RAS
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Table 3

Combined assessment of ETS or DoR with PRESSING panel* molecular status and its association with progression-free survival and overall

survival based on Cox univariate models.

n (%) Progression-free survival (PFS) Overall survival (OS)
ETS Subgroups mPFS (95%CI) HR p mOS (95%CI) HR p
ETS/PRESSING neg 97 (54%) 13.2 (11.1-16.2) Ref <0.001 33.1 (29.8—46.6) Ref 0.017
ETS/PRESSING pos 25 (14%) 9.3 (8.1-14.8) 1.55 29.5 (23—NA) 1.2
no ETS/PRESSING neg 40 (22%) 10.1 (8.9—-15.4) 1.33 27.8 (19.4—41.8) 1.49
no ETS/PRESSING pos 18 (10%) 6.3 (4—8.8) 4.78 18.1 (12.1-34.3) 2.67
DoR Subgroups mPFS (95%CI) HR P mOS (95%CI) HR p
DoR > 34%/PRESSING neg 98 (54%) 14.4 (12.1-17) ref <0.001 41.8 (31.2—NA) ref <0.001
DoR > 34%/PRESSING pos 27 (15%) 8.9 (8—14.6) 1.76 249 (22.4—NA) 1.58
DoR < 34%/PRESSING neg 39 (22%) 8.3 (6.7-11.3) 1.9 19.4 (15.6-29.4) 2.38
DoR < 34%/PRESSING pos 16 (9%) 6.3 (2.1-10.9) 5.16 19.5 (13.5—-NA) 2.48

List of abbreviations: DoR, depth of response; ETS, early tumor shrinkage; HR, hazard ratio; CI, confidence interval.
# Pressing panel encloses molecular characterization of HER2 and MET amplifications, ALK, ROSI, NTRKI/2/3 and RET fusions, PIK3CA
(exon 20)/PTEN/AKTI mutations, R4S mutations with low mutant allele fraction and microsatellite instability.

wild-type mCRC population, as previously reported [5].
The novelty of our data relies on the association of
modern radiological parameters with the patients’ out-
comes after panitumumab-based maintenance treat-
ment. Of note, phase 3 trials on the role of bevacizumab-
based maintenance therapy enrolled patients who ach-
ieved disease control after a 4/6-month induction
administered prior to randomization. Therefore, ETS
and DoR were neither prospectively collected nor
retrospectively reviewed in previously reported mainte-
nance trials. Conversely, the Valentino study random-
ized eligible patients prior to induction treatment, and
such a trial design provided the unique opportunity to
investigate the impact of ETS and DoR, assessed by
BICR during the study treatment, on the long-term ef-
ficacy of panitumumab-based maintenance therapy.
Interestingly, patients randomized to maintenance
therapy with panitumumab alone and with no-ETS or
poorer DoR showed extremely unsatisfactory PFS and,
limitedly to the absence of ETS, such suboptimal
maintenance therapy was also associated with poor OS.
Therefore, our results highlight that fluoropyrimidine-
based maintenance therapy may be useful to rescue
early treatment failures in the subgroup of patients with
primary resistance (or relatively lower sensitivity) to
anti-EGFR therapy, as potentially anticipated by un-
favorable tumor dynamics. However, it is crucial to
highlight that the PFS benefit of adding 5-FU/LV in the
maintenance phase is independent from response dy-
namics and the continuation of fluoropyrimidine-based
therapy until disease progression may be beneficial
also in the subgroup of patients with initial treatment
sensitivity, also thanks to the delay of acquired resis-
tance to EGFR inhibition.

The key importance of ETS lies in its rapid avail-
ability at 6/8 weeks, which makes it capable to anticipate
both PFS and OS and thus to guide the decision making
on optimal first-line treatment duration and de-

escalation strategies. Importantly, ETS may be adop-
ted by future trials as an early eligibility criterion to
select patients eligible for de-escalation or ‘stop&go’
strategies with available or investigational options.

Finally, we recently showed that the assessment of a
panel of rare and multiple genomic drivers of primary
resistance to anti-EGFRs (PRESSING panel) was
significantly associated with outcomes in the subgroup
of patients with RAS and BRAF wild-type mCRC
enrolled in the Valentino study [7,8]. However, even after
such a molecular hyperselection, a non-negligible subset
of patients may show relatively poor outcomes after
upfront anti-EGFR-based treatment due to nongenomic
stromal resistance, specific gene expression profiles,
transcriptional regulation mechanisms or relatively
faster selection of pre-existing resistant tumor sub-
clones—being all of these mechanisms are still far from
clinical availability and validation [11,12]. Given that
radiological response dynamics are immediately avail-
able for physicians, here we showed the nonoverlapping
effects of both molecular hyperselection and modern
radiological parameters, which can be used in combi-
nation to identify subgroups of patients with signifi-
cantly different outcomes. Although PRESSING panel
status was not associated with ETS, but only with DoR
(partly because of the low number of patients and the
confounding effects of the association of chemotherapy
to panitumumab), the combined assessment of inde-
pendent variables may be of value, as previously shown
for ETS and anti-EGFR-related skin toxicity [13].

The present study has some clear limitations. Sub-
group analyses—which are inherently limited—were
conducted only in the trial patients with measurable
disease and were not preplanned. Both ETS and DoR
are not baseline variables and DoR is time-dependent,
thus challenging their clinical usefulness for the choice
of upfront therapy. Moreover, our optimized cutoff of
DoR will need prospective validation to prove its
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efficacy in PFS and OS prediction. Finally, patients with
disease progression during induction treatment and thus
not receiving the planned maintenance strategy were
included in the intention-to-treat population of the
Valentino study and subsequent post-hoc analyses
including the present one. However, the percentage of
such patients was perfectly balanced in the two main-
tenance arms [7], and the ETS and DoR outcomes in the
Valentino study were in line with the hallmark study in
the literature [5].

In conclusion, we showed that ETS and DoR may be
useful and readily available radiological parameters that
may be integrated with several other patient- and tumor-
related factors to personalize the treatment strategy and
the continuum of care of individual patients with
mCRC.
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