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abstract

PURPOSE An international meta-analysis identified a group of patients with advanced epithelial ovarian cancer
(EOC) with a very poor survival because of two unfavorable features: (1) a poor chemosensitivity defined by an
unfavorable modeled CA-125 ELIMination rate constant K (KELIM) score ,1.0 with the online calculator
CA-125—Biomarker Kinetics, and (2) an incomplete debulking surgery. We assumed that patients belonging to
this poor prognostic group would benefit from a fractionated densified chemotherapy regimen.

METHODS The data set of ICON-8 phase III trial (ClinicalTrials.gov identifier: NCT01654146), where patients with
EOC were treated with the standard three-weekly, or the weekly dose-dense, carboplatin-paclitaxel regimens
and debulking primary surgery (immediate primary surgery [IPS] or delayed primary [or interval] surgery [DPS]),
was investigated. The association between treatment arm efficacy, standardized KELIM (scored as
favorable ≥1.0, or unfavorable ,1.0), and surgery completeness was assessed by univariate/multivariate
analyses in IPS and DPS cohorts.

RESULTS Of 1,566 enrolled patients, KELIM was calculated with the online model in 1,334 with≥3 CA-125 available
values (85%). As previously reported, both KELIM and surgery completeness were complementary prognostic
covariates, and could be combined into three prognostic groupswith largeOS differences: (1) good if favorable KELIM
and complete surgery; (2) intermediate if either unfavorable KELIM or incomplete surgery; and (3) poor if unfavorable
KELIM and incomplete surgery. Weekly dose-dense chemotherapy was associated with PFS/OS improvement in the
poor prognostic group in both the IPS cohort (PFS: hazard ratio [HR], 0.50; 95%CI, 0.31 to 0.79; OS: HR, 0.58; 95%
CI, 0.35 to 0.95) and the DPS cohort (PFS: HR, 0.53; 95% CI, 0.37 to 0.76; OS: HR, 0.57; 95% CI, 0.39 to 0.82).

CONCLUSION Fractionated dose-dense chemotherapy might be beneficial for patients belonging to the
poor prognostic group characterized by lower tumor chemosensitivity assessed with the online calculator
CA-125—Biomarker Kinetics and incomplete debulking surgery. Further investigation in the future SALVOVAR
trial is warranted.
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INTRODUCTION

The standard management of advanced stage epi-
thelial ovarian carcinoma (EOC) relies on combined
medical and surgical treatment.1 Debulking surgery
can be performed either as immediate primary surgery
(IPS), or as delayed primary (or interval) surgery (DPS)
after three or four cycles of neoadjuvant chemother-
apy, depending on the probability of achieving com-
plete debulking without any macroscopic residual
disease.2,3 The standard systemic chemotherapy
consists of six to eight cycles of carboplatin-paclitaxel
given every 3 weeks.2,3

The chemotherapy efficacy can now be characterized
early, using the online calculator of the modeled CA-125
kinetic parameter ELIMination rate constant K (KELIM)

estimated within the first 100 days of neoadjuvant or
adjuvant chemotherapy (CA-125—Biomarker Kinetics4).
Analyses of data from more than 13,000 patients treated
in 13 clinical phase II and III trials, along with a national
cancer registry, reproducibly showed that KELIM is a
pragmatic effective indicator of tumor chemosensitivity.5-9

These data also suggested that both the chemo-
therapy efficacy and completeness of the debulking
surgery are two complementary major prognostic
factors for overall survival (OS).7 More specifically, the
patients with a poorly chemosensitive disease (un-
favorable KELIM score ,1.0) that cannot be com-
pletely cytoreduced belong to a poor prognostic
group characterized by short survival, as shown in the
Gynecology Cancer InterGroup (GCIG) meta-analysis
data set and the Netherlands Cancer Registry, along
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with several retrospective studies of clinical trials.5-7,10,11

These patients should be prioritized for innovative ap-
proaches designed to increase tumor chemosensitivity.

In an attempt to enhance chemotherapy efficacy in EOC,
alternative fractionated and dose-dense regimens of
carboplatin-paclitaxel were developed. These strategies
were found to be effective in different solid cancers with
high-risk features, such as nonseminomatous germ cell
tumors, breast cancers, and bladder cancer.12-14

In ovarian cancer, several preclinical studies suggested that
metronomic taxane administration would be associated
with improved drug delivery, increased tumor cell apo-
ptosis, and antiangiogenic effects.15,16 Corroborating these
hypotheses, the Japanese JGOG-3016 phase III trial
demonstrated that weekly dose-dense 80 mg/m2 paclitaxel
given with three-weekly carboplatin was superior to the
standard three-weekly regimen in terms of progression-free
survival (PFS) and OS.17 In that context, the ICON-8 trial
was designed to compare the efficacy of the standard
three-weekly carboplatin-paclitaxel regimen, with that of
two fractionated dose-dense regimens in a predominantly
European population.15 However, the trial was negative
with no benefit in PFS or OS found with the fractionated
dose-dense arms in the whole population.18

The objective of the present retrospective analysis of
ICON-8 trial data set was to assess if the weekly dose-dense
chemotherapy was associated with longer PFS and OS
compared with the standard three-weekly regimen in pa-
tients with ovarian cancer belonging to the poor prognostic
group identified in the GCIG meta-analysis database
(defined as the patients with poorly chemosensitive disease
with KELIM score ,1.0, and who could not benefit from
complete surgical cytoreduction).5

METHODS

Patients and Data

In this international multicenter trial, patients with FIGO
stage IC-IV EOC were randomly assigned (1:1:1) to one of
three treatment arms: arm 1 (control) to three-weekly
carboplatin AUC5 or AUC6 and three-weekly paclitaxel
175 mg/m2; arm 2 to three-weekly carboplatin AUC5 or
AUC6 and weekly paclitaxel 80mg/m2; and arm 3 to weekly
carboplatin AUC2 and weekly paclitaxel 80 mg/m2, given in
all arms for six cycles. Patients could have been operated
with upfront (immediate) primary cytoreductive surgery
(IPS, equivalent to primary debulking surgery), or could
have received neoadjuvant chemotherapy for three cycles
with a plan for delayed primary cytoreductive surgery (DPS,
equivalent to interval debulking surgery), followed by three
postoperative cycles. The concentrations of CA-125 were
measured at baseline, on day 1 of each treatment cycle,
and at each follow-up visit. The details of the trial were
previously reported (ClinicalTrials.gov identifier:
NCT01654146).19

Ethical approval was granted in the United Kingdom by the
London-Chelsea Research Ethics Committee. Ethical ap-
proval was also granted by the appropriate national or local
institutional review boards in other jurisdictions. All Protocol
amendments were approved by relevant ethics committees
and regulatory bodies and are explained in the protocol.

Estimation of Patient KELIM and KELIM Score

KELIM score was used for assessing the tumor intrinsic
chemosensitivity.7 In the case of neo-adjuvant chemo-
therapy, the CA-125 kinetic analysis was limited to the
first three cycles of chemotherapy, before surgery. Our
analyses have shown that the addition of a third drug
(either chemotherapy or an antiangiogenic drug) to

CONTEXT

Key Objective
To assess if the chemotherapy densification with the weekly dose-dense carboplatin-paclitaxel would be associated with an

improved survival compared with the standard once-every-three-weeks regimen in patients with a poor prognostic ad-
vanced ovarian cancer.

Knowledge Generated
The retrospective analysis of the randomized phase III ICON-8 trial confirmed the very poor survival of patients whose disease

was poorly chemosensitive (unfavorable ELIMination rate constant K [KELIM] score ,1.0 on the online calculator
CA-125—Biomarker Kinetics) and who could not benefit from complete debulking surgery. In these patients, the weekly
dose-dense regimen was associated with significantly better progression-free survival and overall survival compared with
the standard 3-weekly regimen.

Relevance
The utility of chemotherapy densification in patients with a poor prognostic ovarian cancer, characterized by a lower che-

mosensitivity (unfavorable KELIM score .1.0, calculable on CA-125—Biomarker Kinetics) and a disease not amenable to
complete interval debulking surgery, after three cycles of neoadjuvant chemotherapy, will be assessed in the future
European SALVOVAR trial.
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carboplatin-paclitaxel, or changes to the administration
schedule (weekly v every 3 weeks), did not alter the
CA-125 KELIM values, and that KELIM was prognostic
and strongly related to OS regardless of the received
regimen.6,7,9,10,20-23

At least three available CA-125 values within the first
100 days of neoadjuvant or adjuvant chemotherapy were
required to ensure an accurate assessment of KELIM by the
model. The mathematical modeling of early CA-125 ki-
netics with a nonlinear mixed-effect model was described
previously.20,22 Basic details about the semimechanistic
kinetic-pharmacodynamic (K-PD) model adjustment and
qualification are presented in the Data Supplement.24

Individual KELIM values were estimated with the model
implemented of the online calculator CA-125—Biomarker
Kinetics25 for patients treated with IPS and adjuvant
chemotherapy; or CA-125-neo—Biomarker Kinetics26 for
patients treated with neoadjuvant chemotherapy poten-
tially followed by DPS. As previously assessed,6,10 KELIM
values of patients were standardized by the prespecified
optimized cutoffs (0.07/days for patients treated with IPS
and adjuvant chemotherapy; 0.05/days for patients treated
with neoadjuvant chemotherapy potentially followed by
DPS) as a way of providing an easy reading of patient
KELIM outcome, with following equation: Standardized
(std) KELIM = KELIM estimated by the model/cutoff. As a
consequence, std KELIM was a continuous covariate
centered by 1.0. To help the interpretation of KELIM for
prognostic analyses, KELIM was dichotomized with a
KELIM score: std KELIM ,1.0 was considered as unfa-
vorable, while std KELIM ≥1.0 was considered as
favorable.

Prognostic Value of Combined Tumor Intrinsic

Chemosensitivity and Completeness of Debulking Surgery

In both the IPS and DPS cohorts, the discriminatory
predictive ability, along with the prognostic values of both
the KELIM score (favorable ≥1.0 v unfavorable,1.0) and
the completeness of debulking surgery (complete R0 with
no residual visible lesions v incomplete with visible re-
sidual lesions ≤1 cm (R1), or .1 cm (R2), or not per-
formed for DPS), regarding PFS and OS were assessed
using univariate/multivariate C-index, Kaplan-Meier
method, log-rank, and Cox proportional hazards regres-
sion tests. The other covariates tested in the multivariate
analyses included pathologic subtype (low-grade serous,
high-grade serous, or others); disease stage (I-II, III, or
IV); radiologic tumor response according to RECIST 1.1 at
the end of neoadjuvant chemotherapy (complete re-
sponse, or partial response, v stable disease, or pro-
gressive disease); CA-125 response criterion according to
GCIG (yes or no); and treatment arm (arm 1, 2, or 3). The
final C-index and Cox models were obtained using back-
ward selections.

Benefit From the Weekly Dose-Dense Chemotherapy in

the Patients Belonging to the Poor Prognostic Group

As previously done on the GCIG meta-analysis data set and
CHIVA trial,5,10 both the completeness of debulking surgery
and KELIM score were combined into prognostic groups
regarding PFS and OS. The efficacy of the weekly dose-
dense regimens was compared with those of the standard
three-weekly regimen in the poor prognostic group (com-
posed of patients operated with incomplete debulking
surgery and unfavorable KELIM score,1.0) in the IPS and
DPS cohorts. Moreover, interaction tests between treat-
ment arms and KELIM score regarding PFS and OS benefit
were performed in patients operated with incomplete or
complete debulking surgery, using Cox models.

Statistics and Computing Process

All survival analyses were implemented with a landmark time
point set at 100 days after the start of neoadjuvant che-
motherapy or at the surgery date, since CA-125 was mod-
eled from day 0 to 100.27 All tests were implemented using a
two-sided .05 α risk. NONMEM 7.5 (ICON Development
Solutions, Ellicott City, MD) software program was used to fit
the semimechanistic model to CA-125 kinetic data.28

XPOSE4 program was used for graphical evaluation of
model fits.29 Logistic analyses, survival analyses, and con-
cordance probability (C-index) were obtained using R ver-
sion 4.1.1.

RESULTS

Patient Characteristics

Of 1,566 patients enrolled in ICON-8, 1,334 (85%) were
assessable for KELIM score because they had at least three
CA-125 evaluations during the first 100 days (Fig 1). The
patient characteristics are presented in Data Supplement
(Table 1). Six hundred eighty (51%) assessable patients
were treated with IPS followed by adjuvant chemotherapy
(IPS cohort; complete surgery [R0], n = 453 [67%]; in-
complete surgery [R1-R2], n = 227 [33%]). The remaining
654 patients (49%) were treated with neoadjuvant che-
motherapy with a view to DPS (DPS cohort), including 483
patients (74%) who underwent surgery, and 171 patients
(26%) judged not suitable for delayed surgery. Of 483
patients who underwent DPS, complete (R0) and incom-
plete (R1-R2) cytoreductions were achieved in 267 (41%),
and 368 patients (59%), respectively.

Model Qualification

Typical parameter estimates, along with the qualification
analyses from the final semimechanistic models, are pre-
sented in the Data Supplement (Text, Table 2, Figure 1).
The median values of KELIM were 0.066/days (95% CI,
0.062 to 0.068) and 0.051/days (95% CI, 0.049 to 0.052)
in the IPS and DPS cohorts, respectively. Std KELIM was
not different across treatment arms, as already seen in
previous studies (Data Supplement, Figure 2).
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Prognostic of KELIM Score and Completeness of

Debulking Surgery Regarding PFS and OS

The median follow-up for OS was 64.1 months (95% CI,
63.2 to 65.0) in the IPS cohort, and 65.2 months (95% CI,
64.0 to 68.0) in the DPS cohort. Higher KELIM value during
neoadjuvant chemotherapy was associated with higher
likelihood of complete DPS (Data Supplement, Table 3 and
Figure 3).

The results of the univariate C-index and log-rank tests for PFS
and OS, followed by multivariate C-index and Cox survival
models, are presented in Table 1 and Data Supplement
(Tables 4-9). They confirm the significant and independent
prognostic values of the KELIM score (favorable ≥1.0 v un-
favorable ,1.0) and the completeness of debulking (com-
plete R0 v incomplete R1-R2).

KELIM score and completeness of surgery were combined
into the three prognostic groups (Fig 2): (1) a good prog-
nostic group with patients operated with complete surgery
and having favorable KELIM score ≥1.0 (IPS cohort: median
PFS: not reached; median OS: not reached; DPS cohort:
median PFS: 15.2months; median OS: 42.3months); (2) an
intermediate prognostic group composed of patients with
either incomplete surgery or unfavorable KELIM ,1.0
(IPS cohort: median PFS: 44.5 months; median OS:
72.1 months; DPS cohort: median PFS: 12.3 months;
median OS: 35.5 months); and (3) a poor prognostic group

with patients operated with incomplete surgery and unfa-
vorable KELIM,1.0 (IPS cohort: median PFS: 12.1 months;
median OS: 37.6 months; DPS cohort: median PFS:
7.9 months; median OS: 24.0 months).

Benefit From Fractionated Dose-Dense Regimens

In the whole population. An association was found between
unfavorable KELIM score and higher efficacy of weekly dose-
dense chemotherapy. For example, in the IPS cohort, there
was a nonsignificant trend toward improved PFS with the
weekly dose-dense carboplatin-paclitaxel compared with
the standard arm (median PFS, arm 1: 21.5 months; arm
2: 23.5 months; and arm 3: 29.3 months), as well as
improved OS (median OS, arm 1: 65.6 months; arm 2:
61.0months; arm 3: 69.2months). A similar association was
observed with PFS in the DPS cohort (median PFS, arm 1:
7.6 months; arm 2: 9.2 months; and arm 3: 10.8 months).
By contrast, the median PFS and OS of patients with fa-
vorable KELIM were not different across to treatment arms.
No association between efficacy of weekly dose-dense
chemotherapy and completeness of surgery was found
(except in the DPS cohort, where higher PFS and OS were
noted with arm 2 compared with arm 1).

In the poor prognostic group. In the IPS cohort, the patients
from the poor prognostic group experienced significantly
improved PFS and OS when treated with the weekly dose-

Patients enrolled 
in the ICON-8 trial

(N = 1,566)

Patients assessable for KELIM 
estimation (n = 1,334)

Patients excluded because of 
missing values or unsufficient 

numbers of CA-125 values 
during the first 100 days of 

treatment
(n = 232)

Patients included in the 
neoadjuvant ± DPS cohort

(n = 654)

Patients assessable for 
landmark PFS

(n = 623)

Patients assessable for 
landmark OS

(n = 646)

Patients assessable for 
likelihood of complete DPS

(n = 654)

Patients included in 
the immediate primary

surgery cohort
(n = 680)

Patients assessable for
landmark OS

(n = 678)

Patients assessable for
landmark PFS

(n = 672)

FIG 1. CONSORT diagram. DPS, delayed primary (or in-
terval) surgery; KELIM, ELIMination rate constant K; OS,
overall survival; PFS, progression-free survival.
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dense carboplatin and paclitaxel arm 3 compared with the
standard arm 1 (Table 2, Fig 3).

1. PFS: median, arm 1, 7.7 months; arm 2, 13.1 months
(arm 2 v arm 1; HR, 0.67; 95% CI, 0.44 to 1.02); arm
3, 18.7 months (arm 3 v arm 1; HR, 0.50; 95% CI,
0.31 to 0.79)

2. OS: median, arm 1, 29.6 months; arm 2, 34.0 months
(arm 2 v arm 1; HR, 0.81; 95% CI, 0.52 to 1.28); arm
3, 48.0 months (arm 3 v arm 1; HR, 0.58; 95% CI,
0.35 to 0.95)

In the DPS cohort, the patients from poor prognostic group
experienced higher PFS and OS when treated with the
weekly dose-dense regimens compared with the standard
arm 1 (Table 2, Fig 4).

1. PFS: median, arm 1, 5.6 months; arm 2, 8.7 months (arm
2 v arm 1; HR, 0.53; 95% CI, 0.37 to 0.76), arm 3,
9.2 months (arm 3 v arm 1; HR, 0.63; 95%, 0.45 to 0.88)

2. OS: median, arm 1, 20.3 months; arm 2, 31.4 months
(arm 2 v arm 1; HR, 0.57; 95% CI, 0.39 to 0.82); arm
3, 21.7 months (arm 3 v arm 1; HR, 0.72; 95% CI,
0.51 to 1.01)

The interaction tests between treatment arms (arm 3 v arm 1)
and KELIM score were significant in patients operated with
incomplete surgery (interaction terms: IPS cohort, 0.47 for
PFS, P, .01, 0.58 for OS, P = .03; DPS cohort, 0.62 for PFS,
P , .01, 0.72 for OS, P = .05).

DISCUSSION

Consistent with previous studies about the determinants of
the success of first-line medical and surgical treatment, the
present analysis confirms the complementary prognostic
values of both the completeness of debulking surgery and
the tumor chemosensitivity assessed by KELIM with the
online numeric tool Biomarker Kinetics.5,8-10,20,23 These
parameters could be combined to generate three prog-
nostic groups with clinically relevant PFS and OS differ-
ences. In the ICON-8 trial population, the poor prognostic
group (including patients with a poorly chemosensitive
disease and operated with incomplete debulking surgery
[or not operated]) was characterized by a short median OS
of 37.6 months and 24.0 months in the IPS and DPS
cohorts, respectively. These findings are consistent with the
22.1-month median OS in patients with unfavorable KELIM

TABLE 1. Final Multivariate Cox Model of OS in the IPS Cohort and in the Neoadjuvant Chemotherapy 6 DPS Cohort
Covariate No. HR 95% CI P C-Index

IPS cohort

OS (n = 678; events = 261; median = 72.1 [69.2-NR])

KELIM score 0.70 (0.66-0.73)

Unfavorable ,1.0 388 Ref Ref ,.001

Favorable ≥1.0 290 0.56 0.43 to 0.73

Completeness of debulking surgery

Incomplete surgery (R1-R2) 226 Ref Ref ,.001

Complete surgery (R0) 452 0.51 0.38 to 0.67

Disease stage

I-II 260 Ref Ref Ref

III 368 2.31 1.65 to 3.23 ,.001

IV 50 3.53 2.16 to 5.78 ,.001

Neoadjuvant chemotherapy 6 DPS cohort

PFS (n = 623; events = 565; median = 11.5 [10.5-12.4])

KELIM score 0.61 (0.59-0.64)

Unfavorable ,1.0 250 Ref Ref .0139

Favorable ≥1.0 301 0.78 0.64 to 0.95

Completeness of debulking surgery

Incomplete surgery (R1-R2), or no surgery 306 Ref Ref ,.001

Complete surgery (R0) 245 0.60 0.50 to 0.72

CA-125 response according to GCIG criteria

No 69 Ref Ref .0011

Yes 482 0.63 0.47 to 0.83

Abbreviations: C-Index, concordance index; DPS, delayed primary (or interval) surgery; GCIG, Gynecology Cancer InterGroup; HR, hazard
ratio; IPS, immediate primary surgery; KELIM, ELIMination rate constant K; NR, not reached; OS, overall survival; PFS, progression-free survival;
ref, reference.
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score and suboptimal surgery with postoperative residual
disease ≥1 cm reported in the GCIG meta-analysis.5

This group should be prioritized for innovative treatment
adjustments hypothesized to increase chemosensitivity, as a
way of improving their prognosis. Indeed, it is likely these
patients will not benefit from the progress related to the wider

prescription of poly (ADP-ribose) polymerase (PARP) in-
hibitors as maintenance treatment in the future, since these
drugs were found to be more effective in the case of highly
chemosensitive disease. If no effort is made to improve the
chemosensitivity of this poor prognostic group, the OS gap
between the patients with highly chemosensitive disease and
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FIG 2. PFS and OS Kaplan-Meier curves of the three prognostic groups, according to the tumor primary chemosensitivity and the completeness of
debulking surgery, in the two cohorts of patients. Good prognostic group: favorable KELIM ≥1.0, and complete debulking surgery; intermediate
prognostic group: unfavorable KELIM ,1.0, or incomplete debulking surgery; poor prognostic group: unfavorable KELIM ,1.0, and incomplete
debulking surgery. KELIM, ELIMination rate constant K; OS, overall survival; PFS, progression-free survival.
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those with poorly chemosensitive disease will increase,
thereby contributing to exacerbating this inequity.

The present evaluation of ICON-8 trial suggests that weekly
dose-dense carboplatin and paclitaxel might produce im-
proved PFS and OS compared with the standard three-
weekly regimen in patients with poorly chemosensitive
disease characterized by unfavorable KELIM,1.0. A recent
post hoc analysis of VELIA trial (ClinicalTrials.gov identifier:
NCT02470585), where patients with EOC were treated with
carboplatin-paclitaxel 6 veliparib in first-line setting,

suggested that those with homologous recombination pro-
ficient disease (known to be less platinum-sensitive) treated
with the weekly dose-dense regimen experienced better PFS
compared with those treated with the three-weekly standard
regimen.9,30 This would be consistent with the hypothesis of
the improved efficacy of metronomic treatment adminis-
tration in chemoresistant disease as seen in platinum-
resistant recurrent ovarian cancers.19,31,32

The most clinically relevant outcome relates to the sig-
nificant higher PFS and OS associated with weekly dose-

TABLE 2. Impact of the Treatment Arms in the Poor Prognosis Subgroup Regarding PFS and OS in the IPS Cohort and in the Neoadjuvant
Chemotherapy 6 DPS Cohort

Covariate No. Events
Median
(months) 95% CI

Log-Rank
Test

C-Index
(95% CI) Cox HR 95% CI P

IPS cohort

PFS (n = 149)

Arms: n = 149

Arm 1 (standard chemotherapy) 46 41 7.7 6.6 to 11.7 0.01 0.58 (0.54 to 0.63) Ref Ref REF

Arm 2 (dose-dense fractionated
paclitaxel)

57 50 13.1 9.5 to 21.6 0.67 0.44 to 1.02 .06

Arm 3 (dose-dense fractionated
carboplatin-paclitaxel)

46 35 18.7 12.3 to 29.3 0.50 0.31 to 0.79 .002

Only for arm 1 and 3: n = 92 0.002 0.60 (0.55 to 0.66) 0.59a 0.31 to 0.78 .0026

OS (n = 152)

Arms: n = 152

Arm 1 (standard chemotherapy) 48 37 29.6 25.3 to 51.9 0.09 0.56 (0.50 to 0.61) Ref Ref Ref

Arm 2 (dose-dense fractionated
paclitaxel)

57 39 34.0 28.3 to 58.6 0.81 0.52 to 1.28 .37

Arm 3 (dose-dense fractionated
carboplatin-paclitaxel)

47 28 48.0 38.8 to NR 0.58 0.35 to 0.95 .03

Only for arm 1 and 3: n = 95 0.03 0.56 (0.50 to 0.63) 0.58a 0.36 to 0.96 .0349

Neoadjuvant chemotherapy 6 DPS cohort

PFS (n = 195)

Arms: n = 195

Arm 1 (standard chemotherapy) 72 72 5.6 4.8 to 7.7 0.001 0.58 (0.54 to 0.63) Ref Ref Ref

Arm 2 (dose-dense fractionated
paclitaxel)

56 53 8.7 7.8 to 13.5 0.53 0.37 to 0.76 ,.001

Arm 3 (dose-dense fractionated
carboplatin-paclitaxel)

67 66 9.2 7.5 to 12.1 0.63 0.45 to 0.88 ,.01

Only for arm 1 and 3: n = 139 0.008 0.57 (0.53 to 0.62) 0.63a 0.45 to 0.89 .009

OS (n = 152)

Arms: n = 152

Arm 1 (standard chemotherapy) 77 74 20.3 16.6 to 24.8 0.008 0.56 (0.52 to 0.60) Ref Ref Ref

Arm 2 (dose-dense fractionated
paclitaxel)

59 50 31.4 26.0 to 38.3 0.57 0.39 to 0.82 .002

Arm 3 (dose-dense fractionated
carboplatin-paclitaxel)

73 66 21.7 17.4 to 31.4 0.72 0.51 to 1.01 .06

Only for arm 1 and 3: n = 95 0.07 0.53 (0.48 to 0.57) 0.73a 0.52 to 1.03 .07

Abbreviations: C-Index, concordance index; DPS, delayed primary (or interval) surgery; events, number of PFS/OS event; HR, hazard ratio; IPS, immediate
primary surgery; NR, not reached; OS, overall survival; PFS, progression-free survival; ref, reference.

aReference group: arm 1 (standard chemotherapy).

JCO Clinical Cancer Informatics 7

Predictive Value of KELIM in ICON-8 Trial

Downloaded from ascopubs.org by University College London (ucl) / England on May 2, 2023 from 193.060.238.099
Copyright © 2023 American Society of Clinical Oncology. All rights reserved. 

https://www.clinicaltrials.gov/ct2/show/NCT02470585


dense chemotherapy in patients belonging to the poor
prognostic group (unfavorable KELIM score and incom-
plete debulking surgery), representing about 27% of all

patients in ICON-8. This outcome is consistent with the
reproducible benefit from the addition of bevacizumab
observed in patients with a poorly chemosensitive and
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FIG 3. Impact of the treatment arms in the three prognostic groups regarding (A) PFS and (B) OS in the immediate primary surgery cohort. OS,
overall survival; PFS, progression-free survival.
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FIG 4. Impact of the treatment arms in the three prognostic groups regarding (A) PFS and (B) OS in the neoadjuvant chemotherapy 6 delayed
primary surgery cohort. OS, overall survival; PFS, progression-free survival.
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high-risk disease in ICON-7 and GOG-0218 phase trials.8,21

Given the antiangiogenic effects of fractionated metro-
nomic chemotherapy, efficacy of the weekly dose-dense
carboplatin-paclitaxel regimen was anticipated in the same
population of patients.

This study had several limitations. First, this was a post
hoc analysis of ICON-8 trial, and only hypotheses could
be extracted from this investigation because of limited
statistical power, especially for subgroup analyses with
reduced number of patients. If we found a benefit with
the weekly dose-dense paclitaxel arms compared with
the standard regimen arm, no difference between arm 2
(three-weekly carboplatin) or arm 3 (weekly carboplatin)
was clearly observed. ICON-8 was conducted before the
emergence of PARP inhibitors, which have revolutionized
the prognosis of patients with EOC. As a consequence, the
differential prognosis findings according to chemo-
sensitivity may not be applicable to the current patients
frequently treated with PARP inhibitors.2,3,33 Similarly, no
patients in ICON-8 received bevacizumab as part of their
first-line therapy. It is therefore possible that the prog-
nostic value of KELIM score regarding the benefit from
dose-dense fractionated chemotherapy would have been
different if bevacizumab had been incorporated into trial
treatment. Another limitation of this study relates to the
lack of genomic biomarkers. ICON-8 did not integrate data
about the homologous recombination status of enrolled
patients, although BRCA1/2 mutations and to a lesser

extent genomic instability have been shown to be asso-
ciated with platinum sensitivity.7

Despite these limitations, the outcomes of this study are
consistent with those of other investigations in the first-line
setting and suggest that the poor prognosis of patients with
poorly chemosensitive (assessed by the online calculator
Biomarker Kinetics4) and incompletely resected disease
(whether performed as a primary or delayed procedure)
warrants innovative approaches to increase the chemo-
sensitivity. In line with the outcomes seen with bevacizumab
in ICON-7 and GOG-0218 trials, the fractionated dose-
dense chemotherapy, thought to induce antiangiogenic
effects, was associated with significantly improved OS in
patients belonging to the poorest prognostic group.8,21 Of
note, patients with poorly chemosensitive disease can be
easily identified, since patient KELIM score is assessable in
routine using an online numeric tool.

The present retrospective exploratory analysis of ICON-8
cannot assert that the chemotherapy adjustment to weekly
dose-dense chemotherapy administration schedule in
patients belonging to the poor prognostic group will prolong
survival. However, it does provide a strong rationale for the
European pragmatic randomized phase III trial SALVOVAR,
which will compare the efficacy of the standard chemo-
therapy with those of a SALVage regimen composed of the
weekly dose-dense chemotherapy in OVARian patients
belonging to the poor prognostic group after three cycles of
neoadjuvant chemotherapy.
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