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ABSTRACT (248 words)

Background and Objectives: The net treatment effect (A) is a new method to assess the treatment
benefit that combines multiple time-to-event, binary and continuous endpoints according to a pre-
specified sequence. It represents the net probability for a random patient treated in the experimental
arm to have a better overall outcome than a random patient from the control arm does. We aimed at
characterizing the impact of follow-up on A estimated from both time-to-event and binary toxicity
endpoints, in randomized controlled trials (RCTs) of irinotecan-based regimen in advanced/metastatic

gastric cancer (AGC).

Study Design: Three RCTs are reanalysed. The net treatment effect using from one to three outcomes
(i.e. overall survival, time to progression and toxicity in this order) and the hazard ratio (HR) were
estimated after various cut-off dates and compared to the values obtained after complete follow-up

were reported.

Results: In all three RCTs (897 patients), the irinotecan-based regimen was superior to the non-
irinotecan containing regimen in terms of HR and A. This superiority was lower when the net treatment
effect also accounted for toxicity. The HR was slightly less influenced by an incomplete follow-up than
A was, but correction proposed by Péron to account for censored observations showed quite robust

results.

Conclusions: The net treatment effect using Péron’s correction can be used in case of interim analyses
or high censoring rates. In addition to relative measures such as the hazard ratio, it provides a simple

mean to evaluate the net treatment effect with and without toxicity outcomes.

Keywords: Generalized pairwise comparisons; Irinotecan; Advanced metastatic gastric cancer; Net

treatment effect; Follow-Up



Highlights

In advanced gastric cancer, we studied the net effect of irinotecan-based regimen that accounts
for overall survival, time to progression and toxicity by the means of the generalized pairwise

comparisons (GPC) approach.

The net benefit gives an insight of the relative influence of the various outcomes as hierarchized

by the researcher or the patient.

Incomplete follow-up has slightly stronger influence on the GPC analysis than it has on the hazard

ratio.

In the presence of incomplete follow-up, bias-corrected estimator proposed by Péron et al.
provides the most stable results. Net benefit accounting for efficacy endpoints with and without

toxicity endpoints should be provided.



1. INTRODUCTION (502 words)

The main aim of anticancer agents is to improve patients’ survival while limiting the risk of
adverse events. Overall survival (OS) represents the gold standard for the evaluation of new
treatments; as OS may be long to observe, progression-free survival (PFS) is increasingly used as an
intermediate endpoint. The hazard ratio (HR) quantifies the relative risk of death or progression after
receiving a new treatment compared to the standard. Anticancer-related toxicities also critically
impact both patients’ quality of life and survival and influence the choice of the anticancer agent at
the patient level [1], [2]. These various endpoints are reported separately according to a hierarchy
established in terms of primary and secondary objectives in the protocol. For instance, clinical trials in
advanced/recurrent gastric cancers generally rely on OS first, followed by PFS and toxicity [3]. The
benefit-risk balance is then assessed in a qualitative way.

Recently, Buyse proposed a new statistical approach to combine several prioritised endpoints in
randomised controlled trials (RCTs) using generalized pairwise comparisons (GPC) [4]. GPC provides an
estimate of the net chance of a better overall outcome, also called the “net treatment effect” (denoted
A) [4]. In brief, in all pairs of patients from the two treatment arms, the two patients are compared
based on the first (highest priority) endpoint. A clinically significant better/worse outcome observed
for the patient in the investigational arm yields to a favourable/unfavourable pair. If the two outcomes
are equal or not different (difference below a pre-defined threshold), the pair is neutral. Finally, pairs
that cannot be classified (due to missing or censored observations) are said uninformative; neutral and
uninformative pairs are evaluated on the second prioritised endpoint and so forth. The net treatment
effect is the probability that the investigational treatment is superior to the control minus the
probability of the opposite situation. In contrast to HR, which is a relative measure of the treatment
effect, A is an absolute difference between two probabilities.

The versatility of GPC to combine endpoints of various types in a simple measure, together with
its good properties in case of non-proportional hazards has been demonstrated [4]. Nevertheless, the
impact of follow-up on A remains a potential issue when the maturity of the data for the various
endpoints is different, in particular, in the presence of censored observations. Indeed, shorter follow-
up may increase the proportion of uninformative time-to-event pairs (i.e. for OS or time to progression
(TTP)). When several prioritized endpoints are considered, lower priority endpoints such as toxicity are
favoured over higher priority time-to-event endpoints. This makes it problematic, in a meta-analysis,
to combine trials with different follow-up durations to estimate the overall net treatment effect. Péron
proposed a corrected-estimator of A that accounts for censored observations in order to increase the

proportion of informative time-to-event pairs [4], [5].



In this paper, we explore the impact of follow-up on A compared to HR. Three RCTs that
investigated irinotecan-based regimen against control in advanced/metastatic gastric cancers (AGC)

were reanalysed to estimate A and HR after multiple follow-up durations.

2. METHODS (923 words)

2.1 Patients

Patients with AGC have poor prognosis. The median OS is below 12 months [6]-[9]. Although
irinotecan-based regimens in AGC were not statistically superior to their comparators in terms of OS,
they were associated with some efficacy and an acceptable severe toxicity profile [7], [10]-[12]. The
rate of severe chemo-induced diarrhea (CID) nevertheless ranges between 10% to 20% [10], [13]-[17].
CID is mainly generated by irinotecan complex activation and subsequent metabolism pathways [13].
Furthermore, irinotecan displays a dose-response relationship for its anti-neoplastic activity and most
tumour responses are observed at the highest doses administered [15]. CIDs may lead to early
treatment interruption in approximately 40% of patients, which reduces its efficacy and raises the
guestion of the quantification of the net benefit [1], [18]-[20].

Individual patient data (IPD) from three RCTs that evaluated the irinotecan-based regimen in
AGC have been provided to the GASTRIC group (JGOG 9205 [21], FFCD 9803 [22] and a Sanofi-
sponsored trial [14]. All studies were approved by ethics committee and all patients provided informed

consent.

2.2 Endpoints

The efficacy outcomes were OS and TTP defined as the time from the date of randomisation to
respectively the date of death, whatever the cause or the date of progression. Patients without event
were censored at the cut-off; event indicator took value 1. For the analysis at the final cut-off date (i.e.
complete follow-up), time to event endpoints were censored at the last assessment date; for analyses
with truncated follow-up, we used the cut-off date as the censoring date. The toxicity outcome was
the presence or absence of severe CID, i.e. grade 23 according to the National Cancer Institute
Common Terminology Criteria, possibly related to the regimen. CID were adverse event related to the

treatment administration as assessed by the investigator.

2.3 Measures of treatment effect

In addition to the hazard ratios for OS (HRos), we estimated the net effect of irinotecan vs. non-
irinotecan-based regimens. Up to three outcomes were ranked according to their perceived clinical

importance: OS, TTP and toxicity. A pair of two randomly selected patients from each treatment arm



was regarded as:
- Favourable (or unfavourable) in case of:
= a difference in OS or TTP larger than two months in the irinotecan arm compared to the
non-irinotecan arm (or vice-versa). Smaller differences were not considered clinically
meaningful [7];
= the absence of severe CID in the irinotecan arm compared to the presence of severe CID in
the non-irinotecan arm (or vice-versa) taken as a binary variable.
- Neutral: if the difference between endpoints was null or not clinically significant.
- Uninformative: if the pair was not assessable because of a missing outcome for at least one of
the two patients. With time-to-event data, the uninformative status depends on how the censoring is
tackled. We considered two approaches, Gehan and Péron, which are introduced below.

The endpoint with the highest rank was analysed first; uninformative/neutral pairs on the first
priority outcome were then evaluated on the second (or even the third) ranked outcome. Three
scenarios were defined that account for an increasing number of outcomes: 1 outcome where the
single time-to-event outcome OS was used to rank pairs, 2 outcomes, where TTP was also used for
pairs that could not be ranked for OS and 3 outcomes where OS, TTP and severe CID were analysed. A
value of A= 0 indicates the absence of net effect. Positive or negative values reflect the beneficial or
detrimental effect of the investigational arm, respectively.

Let us denote T; and T} the times to event for patients i (i=1,...,n) from the irinotecan arm and j
(j=1,...,m) from the control arm and (6;, 6;) the two indicators of event. A pairwise scoring indicator

Sij(1) is defined for the I*" ranked outcome as follows:

1 if the pair is favorable
S;ij (1) ={ —1ifthe pair is unfavorable
0 if the pair is neutral

With the Gehan’s estimator, S;;( 1) is uninformative if (T; < T)) and (6,=0, 6;=1) or if (6;=0, 6,=0)
for the It outcome and the next outcome in the hierarchy is considered [23]. The pairs that remain
uninformative or neutral after the full sequence of outcomes are excluded; this is equivalent to treating
the outcomes as completely missing at random [24]. The “net chance of a better outcome” is estimated
_ XijSij

directly as Agongn= e

In the Péron’s procedure, the probability for uninformative pairs to be classified as favourable,
unfavourable, or neutral is estimated from the Kaplan—Meier distribution at the censored time [5].
Pairs that remain neutral or uninformative after the analysis of the last outcome are excluded. The

formulas for the various patterns of censoring are detailed in the original publication.



2.3 Statistical Analyses

To investigate the impact of incomplete follow-up time on both A and HR, we reanalysed the
three RCTs after increasing the cut-off dates for follow-up, denoted t. T ranged from the date of the
last inclusion to the follow-up at the final analysis, denoted CFU for complete follow-up time, as
performed in each RCT, by three-month increments. Variations of both A and HR after follow-up t

relative to values after the complete follow-up were computed as follows:

%V [Treatment effect measure] at CFU — [Treatment effect measure] at t
o Var =

[Treatment effect measure] at CFU

with 0 < Tt < CFU.

Median follow-up was calculated by inverse Kaplan—Meier; HRs were calculated under the Cox
proportional hazard model. The proportional hazard assumption was tested by the Therneau test [25].

All analyses were performed in R; the net benefit was calculated with the Buysetest package.

3. RESULTS (790 words)
Patients’ characteristics and survival data

Individual data of 897 patients were obtained from three RCTs (labelled in tables and figures as
Boku, Bouché and Dank trials) that assessed investigational (containing irinotecan, N=453) vs. control
(no irinotecan, N=444) regimens [14], [21], [26]. Patients’ baseline characteristics were well balanced

between the two groups (Table 1).
Table 1 here

Severe CID were more frequent in patients in the investigational groups (from 8.9% to 22.2%) than in
the control groups (from 0.4% to 7.3%). The numbers of progressions were 453 out of 470 patients
(Boku trial), 80 out of 90 patients (Bouché trial) and 265 out of 337 patients (Dank trial) after a median
follow-up of respectively 46.6, 39.8 and 22.7 months. The numbers of deaths were 444, 80 and 296,
respectively. Median OS and median TTP were moderately increased for the irinotecan arms vs. the
non-irinotecan arms in all three trials. The test for non-proportional hazard assumption was not
significant in both Dank (p=0.43) and Bouché (p=0.24) trials but was significant (p<0.001) for both OS
and TTP in the Boku trial.



Impact of the follow-up time

As shown in Table 2, in all three trials, whatever the measure of the treatment effect, the
irinotecan-based regimen was superior to the non-irinotecan based regimen. Of note, the net
treatment effect, A, was expressed as percentages and the confidence intervals are provided as
supplementary Table. For instance, in the Bouché trial, Apsron, (computed on OS alone) and HRos
estimated after complete follow-up (CFU), were 25% (Cl 95%, 13.2—-46.1) and 0.71 (Cl 95%, 0.46-1.10),
respectively. A random patient in the irinotecan treatment group had a 25% higher probability of a
longer survival than a patient in the control group and a 29% hazard reduction, only if a single OS
endpoint is used to compute the net treatment benefit. The net treatment effect computed on three
outcomes (OS, TTP and toxicity) compared to the net effect computed on OS and TTP only were slightly
lower in all three trials as irinotecan-based regimen is associated with some severe CID. Conversely,
adding TTP in the GPC (two outcomes versus one outcome) led to strong improvement of the net
effect. This illustrates the added value of using richer outcomes to assess the benefit and the sensitivity

of the net treatment effect to all three components.

Table 2 here

To some extent, A and HR depended on the follow-up. Relative variations were more limited for
HR than for A values. Between the two estimators of the net benefit, the bias corrected estimator by
Péron was less influenced by the truncation of follow-up than Gehan estimator was. This better
stability is illustrated in Table 3 and Figure 1. In the Dank trial, the net benefit after complete follow-
up was close to 0, which magnifies any relative variations. Table 3 gives the relative variation of the
treatment effect after increasing follow-up relative to the final analyses. With Gehan estimator, the
value of A analysed at the time of the last inclusion (Ay) was larger than Agy; conversely, fluctuations
were more limited with Péron’s procedure and A remained close to Ay for all T. As an illustration,
in the Boku trial, GPC applied to OS only (scenario 1 outcome) gave Ag= 21% and Aqpy =15% with
Gehan, while it was Ay =17% and Acpy = 15% with Péron estimator. The impact of follow-up on Gehan
estimator, compared to the impact on Péron estimator, was more important as the rate of severe CID
was larger. As an example, 22.2% of severe CID in the irinotecan arm was reported in the Bouché trial
while only 8.9% was reported in the Boku trial, which translated in A. larger when estimated with the

Gehan procedure compared to the estimate with Péron’s procedure, for all T (Table 3).

Table 3 and Figure 1 here

The better robustness of the Péron estimator in the presence of incomplete follow-up is related

to the much higher percentages of informative pairs. Table 4 shows the distribution of both
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informative pairs (favourable or unfavourable) and uninformative/neutral pairs, according to the
follow-up time t. For instance, in the Boku trial, if the GPC analysis of OS only was carried out just after
the last inclusion at t = 0, 50.7% of pairs were uninformative with the Gehan estimator and 13.8%
with the Péron estimator. After complete follow-up, 13.9%% and 13.5% remained uninformative with
both Gehan and Péron estimator, respectively, which led to very similar estimated net benefits
whatever the estimator (Table 4). More variations in the distribution of patterns of pairs according to
the follow-up were observed with Gehan estimator than with Péron estimator. This is in line with the
documented robustness of the bias-corrected procedure when the rate of censored observations

increases [5].

Table 4 here

4. DISCUSSION (858 words)

We investigated the impact of follow-up on the effect of irinotecan-based regimens as measured
by A compared to HR. Irinotecan-based regimens was superior to the control in the setting of AGC, in
terms of OS, with both measures of treatment effects, as suggested in the literature [7], [11]. Whatever
the considered sequence of endpoints (using OS alone, OS and TTP, or OS, TTP and CID), a randomly
selected patient from the irinotecan group would have a chance of better clinical benefit than a patient
from the control group. Interestingly, the net treatment effect reflected the analysed outcomes: it was
lower when severe diarrhea was incorporated compared to OS and TTP, which is in line with the known
toxicity profile of irinotecan [13]. Additionally, there was a between-trial difference in severe CID rates,
which might be related to the patient ethnicity (European vs. Asian), differences in schedule or dose
and the disparity in the intestinal bacterial B-glucuronidase activity [13]. The comparison of the net
effect with and without including toxicity gives insight on the risk-benefit trade off. The second result
is that HR was slightly less influenced by incomplete follow-up than A was. Finally, when using GPC
with incomplete follow-up, Péron’s estimate of A provided the most stable results and is thus
recommended.

The impact of follow-up is related to the modification of the distribution of the endpoints that
serves to declare a pair favourable. Whereas toxicity is supposed to be measured immediately after
the treatment initiation and hence takes the same value whatever the follow-up, this is not the case
with time-to-event endpoints. If time-to-event outcomes have the highest priorities, shorter follow-up
entails more uninformative pairs for the first outcome that get ranked by the toxicity outcome. To a
large extent, Péron’s estimate limits this effect as it strongly decreases the proportion of uninformative

pairs.



More generally, our study raises the question of the true quantity that we estimate with GPC. The
estimands depends on the censoring distribution and on the duration of follow-up. In the case of
several trials with different follow-up durations (or different event rates), we may end-up with
different estimates even though the relative effect of treatment is similar. Conversely, A captures the
benefit that is related to the populations’ characteristics, which provides a more informative estimate
of the treatment effect for a given population. As underlined in the PRISMA recommendation, the
relative risk should be complemented with absolute measures [27]. This is especially important with
diseases such as AGC, in which a 30% reduction in HRpes (or HRtrp) yields an absolute gain of no more
than one month.

One trial departed from the proportional hazard assumption. In the case of non-proportional
hazards, Péron et al. and Parmar et al. have repeatedly demonstrated the superiority of absolute
measures over HR [5], [28]. However, as with any measure, insufficient follow-up is a critical issue in
the case of non-proportional hazards. With GPC, the score of a pair assessed on a time-to-event may
then be favourable at a given time point and unfavourable at another one.

The best choice for priorities is disease specific, or even patient-specific, as proposed by Buyse
[4]. In this study, the “net treatment effect” is mainly driven by the death or the progression
components, as CID was ranked third. This is in line with the setting of AGC, where treatment goals are
to prolong the survival and to optimise the quality of life [29]. A strength of the GPC approach is to
integrate the notion of clinically meaningful differences in the assessment of the treatment effect. An
additional advantage of combining endpoints in a single measure of treatment effect is to limit the
number of tests. This can be seen as desirable in an inference framework.

In our three databases, only 39 patients (4.3%) died without documented progression; we could
have then considered the PFS outcome rather than the time to progression, as death from another
cause as progression was unlikely; this was the approach used by Péron and Buyse in their analysis of
the benefit-risk balance of Nab-paclitaxel in metastatic pancreatic cancer [30]. More generally,
correlation between outcomes may affect the estimate of the net treatment effect, but without adding
any biases [31]. This is rather a concern for the computation of the sample size in trials that would use
the GPC for the analysis of the primary objective. So far, the net treatment effect has only been applied
in retrospective studies to better quantify the benefit-ratio of a new treatment [32]. Likewise, to our
knowledge, the win-ratio a closely related measure has been used only for retrospective analyses [33].

Irinotecan-based regimen has a positive benefit-risk ratio using GPC in the AGC setting, despite
their salient toxicity profile. Even though the HR was the most stable of the compared measure, the
benefit was robust with incomplete follow-ups, which opens the door to its implementation in meta-
analyses of trials with various data maturity. A is a promising measure of treatment effect at the time
of the final analysis. If A is selected, the estimator proposed by Péron and colleagues is recommended;

net effect with and without toxicity outcomes should be provided.
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Table 1. List of included trials and patients’ characteristics.

same dose of
irinotecan alone was
continued every two
weeks.

were repeated
every two
weeks.

Cycles (15 days)
were repeated
every two weeks.

Boku trial Bouché trial Dank trial
Non-irinotecan Irinotecan Non-irinotecan Irinotecan Non-irinotecan Irinotecan
Number of patients 234 236 45 45 165 172
Male (%) 356 (76%) 75 (83%) 236 (70%)
Median age (range), years 63 (24-75) 64 (37-75) 58 (28-77)
Histology
Adenocarcinoma diffuse type 255 (54%) 0 106 (31%)
Adenocarcinoma intestinal type 213 (45%) 84 (93%) 93 (28%)
Adenocarcinoma mixed type 0 1(1%) 7 (2%)
Unknown 2 (0.4%) 5 (6%) 131 (39%)
5FU: 5-FU 800 IC: irinotecan 70 FL: leucovorin IFL: irinotecan CF: cisplatin 100 IFL: irinotecan 80
mg/m2 i.v., daily for | mg/m2i.v.,,ondays | 200 mg/m2i.v.; 180 mg/m2i.v.; mg/m2 i.v. day 1; mg/m2 i.v.; and
5 days. Cycles were | 1 and 15; and and bolus 5-FU leucovorin 200 and 5-FU 1000 leucovorin 500
repeated every four | cisplatin 80 mg/m2 | 400 mg/m2i.v.; | mg/m2i.v.; and mg/m2i.v., days1 | mg/m2i.v.and 5-
weeks. i.v., day 1. Cycles and 5-FU 600 bolus 5-FU 400 through 5. The FU 2000 mg/m?2
. were repeated mg/m2 i.v. on mg/m?2 i.v.; and 5- | cycles were i.v.,ondays 1,8,
Type of chemotherapy regimen every fOFl)JI’ weeks. dagy/s 1and 2. FUg/600 mg/m2 i.v. ereated every 15, 22, 29yand 36.
After six cycles, the | Cycles (15 days) | ondays1and 2. four weeks. Cycles were

repeated every
seven weeks.

Median Follow-up, months (95%Cl)

46.6 (36.4-71.1)

39.8 (35.2-51.4)

22.7 (15.4-33.6)

NR (17.3-NR)

25.7 (24.8-32.3)

25.3(22.3-29.5)

Median OS, months (95%Cl)

10.70 (8.70-12.00)

12.20 (11.20-14.20)

6.85 (4.45-10.4)

11.21 (8.80-14.2)

8.50 (7.50-9.50)

9.00 (8.10-9.70)

Median TTP, months (95%Cl)

2.90(2.10-3.70)

4.85 (4.20-5.60)

3.85(2.50-5.25)

7.30 (5.50-8.00)

4.00 (3.70-5.10)

410 (3.70-5.15)

Rate of severe CID (%) (Grade 23)

0.4

8.9

2.2

22.2

7.3

20.9

i.v., intra-venous; 5FU, 5 Fluorouracil; IC, irinotecan and cisplatin; CF, Cisplatin and fluorouracil; FL, fluorouracil and leucovorin; IFL: irinotecan, leucovorin and fluorouracil; NR, not reached;
OS, Overall survival; TTP, Time to Progression; CID, chemo-induced diarrhea
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Table 2. Net treatment effect estimated with Gehan (Agengn) and Péron (Apgron) generalized pairwise procedures, informative pairs (%) with each generalized pairwise

procedures and hazard ratio for overall survival (HRgs), after increasing cut-off times 7 (at 0, 3, 6, 9 months after the last included patient and complete follow-up time

noted CFU) for three sets of outcomes.

Informative pairs (%)

Informative pairs (%)

AGehan (%) APéron (%) with AGehan with APéron HR
Boku Bouché Dank Boku | Bouché Dank Boku Bouché Dank Boku Bouché Dank Boku Bouché Dank
Scenarios | T (months)
0 21 32 5 17 28 10 49.27 4518 3353 | 86.22 8576  78.49 | 0.80 0.63 0.84
1 3 20 29 4 17 25 5 5897 60.15 48.86 | 86.66 84.23 7849 | 0.78 0.66 0.93
outcome 6 18 28 6 14 25 6 68.26  69.14 6245 | 86.84 84.02 7849 | 0.83 0.67 0.89
(0s) 9 16 27 4 13 27 3 7522 7684 7093 | 869 8473 7849 | 0.85 0.67 0.96
CFU 15 26 4 15 25 4 86.12 80.25 78.08 | 86.51  69.30 78.49 | 0.83 0.71 0.93
0 29 41 7 19 32 11 69.62  59.26  49.95 | 93.87 9256  91.15
2 3 27 36 9 19 29 5 81.01 7575 67.71 | 93.77 91.36  91.00
outcomes 6 24 36 9 15 29 7 87.49  84.84  80.92 | 93.63  90.63 90.1
(Os - TTP) 9 21 33 6 15 30 3 90.45  88.1 8555 | 93.48  90.45  90.26
CFU 16 30 5 17 28 4 93.23 89.04 8830 | 93.30 90.61  90.24
0 27 31 1 19 31 9 72.15  69.58  62.06 | 9452  93.82  93.65
outcimes 3 26 32 4 18 27 4 82.47 8129 7595 | 9451 9278  93.53
(05 - TTP 6 23 33 6 15 27 5 88.58 87.76 8577 | 94.4 92.16  92.89
- Toxicity) 9 20 31 4 14 28 2 91.38  90.18  88.59 | 9425 92.09  92.97
CFU 16 28 3 16 27 2 94.02 90.82 91.42 | 9409 9216  92.98

OS, Overall survival; TTP, Time to Progression; Toxicity corresponds to grade =3 chemo-induced diarrhea
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Supplementary Table: Estimates and 95% confidence intervals (95%Cl) of the net treatment effect after complete follow-up, noted A. OS, Overall survival; TTP, Time to

Progression; Toxicity corresponds to grade 23 chemo-induced diarrhea

Agenan (%); (95%Cl) Apgron (%); (95%Cl
Boku Bouché Dank Boku Bouché Dank
Scenarios T (months)
1 or(;cs(;me CFU 15; (7, 23) 25; (13, 44) 4; (-5, 11) 15; (7, 23) 25; (13, 45) 4;(-5,11)
2 outcomes
(0S - TTP) CFU 16; (9, 25] 30; (12, 50) 5; (-3, 13) 17; (9, 25) 28; (12, 50) 4; (-4,12)
3 outcomes CFU 16; (8, 24) 28 (14, 50) 3; (-5, 12) 16; (8, 25) 27; (13, 48) 2; (-6, 11)

(OS - TTP - Toxicity)
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Table 3. Variation of the net treatment effect A (%var) and of hazard ration (HR) after increasing follow-up compared to the value estimated at the end of the trial for three
RCTs. The net treatment effect, 4, is calculated with two different estimators Agengn and Apgron for the three sets of outcomes. Negative value indicates that A or HR were

lower at complete follow-up than at cut-off T follow-up after the last included patient. OS, Overall survival, TTP, Time to Progression; Toxicity corresponds to grade =3 chemo-
induced diarrhea

Boku Bouché Dank Boku Bouché Dank
AGehan APéron AGehan APéron AGehan APéron HR HR HR
Scenarios T (months) %Var %Var %Var %Var %Var %Var
0 -40.00 -13.33 -23.08 -12.00 -25.00 -150.00 3.61 11.27 9.68
3 -33.33 -13.33 -11.54 0.00 0.00 -25.00 6.02 7.04 0.00
1 outcome (0S)
6 -20.00 6.67 -7.69 0.00 -50.00 -50.00 0.00 5.63 4.30
9 -6.67 13.33 -3.85 -8.00 0.00 25.00 -2.41 5.63 -3.23
0 -81.25 -11.76 -37.00 -14.28 -40.00 -175.00
2 outcomes (S - TTP) 3 -68.75 -11.76 -20.00 -3.50 -40.00 -25.00
6 -50.00 11.76 -20.00 -3.50 -80.00 -75.00
9 -31.25 11.76 -10.00 -7.14 -20.00 25.00
0 -68.75 -18.75 -10.71 -14.80 -67.00 -350.00
3 outcomes 3 -62.50 -12.50 -14.28 0.00 -33.00 -100.00
(Os - TTP - Toxicity) 6 -43.75 6.25 -17.86 0.00 -100.00 -150.00
9 -25.00 12.50 -10.71 -3.70 -33.00 0.00
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Table 4. Distribution of the type of pairs in the calculation of the net treatment effect according to Gehan or Péron procedures for the three sets of outcomes (OS, OS-TTP

and OS-TTP - Toxicity). T denotes the cut-off follow-up after the last included patient; OS, Overall Survival; TTP, Time to Progression;

1 outcome (OS)

Favourable pairs (%) Unfavourable pairs (%) Neutral and Uninformative pairs (%)

T (months) 0 3 6 9 CFU 0 3 6 9 CFU 0 3 6 9 CFU
Boku Gehan 30.59 | 36.39 | 41.12 | 44.60 | 50.29 18.68 | 22.58 | 27.14 |30.62 | 35.83 | 50.73 |41.03 | 31.74 | 24.78 | 13.88
(N =470) Péron 50.99 | 51.26 | 49.99 | 49.89 | 50.55 35.23 | 3540 | 36.85 |37.01| 3596 | 13.78 | 13.34 | 13.16 | 13.10 | 13.49
Bouché Gehan 30.81 | 40.05 | 45.63 | 50.72 | 52.35 14.37 20.10 23.51 26.12 | 27.90 54.82 | 39.85 | 30.86 | 23.16 | 19.75
(N =136) Péron 55.73 | 53.61 | 53.78 | 55.56 | 55.06 30.03 |30.62| 30.24 |29.17 | 14.24 | 14.24 | 15.77 | 15.98 | 15.27 | 14.76
Dank Gehan 17.84 | 25.46 | 33.46 | 37.10 | 40.77 15.69 | 23.40| 28.99 |33.83| 37.31 | 66.47 |51.14 | 37.55 | 29.07 | 21.92
(N =337) Péron 43.49 | 42,58 | 42.98 | 42.17 | 42.71 35.00 |38.32| 37.12 |39.28 | 39.25 | 21.51 | 19.10 | 19.90 | 18.55 | 18.04

2 outcomes (OS - TTP)

Favourable pairs (%) Unfavourable pairs (%) Neutral and Uninformative pairs (%)

T (months) 0 3 6 9 CFU 0 3 6 9 CFU 0 3 6 9 CFU
Boku Gehan 43.97 | 50.56 | 53.52 | 54.50 | 54.81 | 25.65 |30.45| 33.97 | 35.95 | 38.42 | 30.38 | 18.99 | 12.51 | 9.55 | 6.77
(N =470) Péron 55.99 | 55.78 | 54.30 | 54.06 | 54.90 | 37.88 |37.99| 39.33 | 39.42 | 38.40 6.13 | 6.23 | 6.37 | 6.52 | 6.70
Bouché Gehan 40.79 | 51.11 | 57.43 | 59.07 | 58.52 | 18.47 |24.64 | 27.41 | 29.03 | 30.52 | 40.74 |24.25|15.16 | 11.90 | 10.96
(N =136) Péron 60.44 | 58.72 | 58.64 | 59.42 | 58.65 | 32.12 |32.64 | 31.99 | 31.03 | 31.96 7.44 | 864 | 937 | 955 | 9.39
Dank Gehan 26.55 | 36.89 | 44.04 | 4563 | 46.63 | 23.40 |30.82| 36.88 | 39.92 | 41.67 | 50.05 |32.29 | 19.08 | 14.45 | 10.70
(N =337) Péron 50.51 | 48.33 | 48.50 | 46.98 | 47.15 | 40.64 |42.67 | 41.60 | 43.28 | 43.09 885 | 9.00 | 9.90 | 9.74 | 9.76
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3 outcomes (OS - TTP - Toxicity)

Favourable pairs (%)

Unfavourable pairs (%)

Neutral and Uninformative pairs (%)

T (months) 0 3 6 9 CFU 0 3 6 9 CFU 0 3 6 9 CFU

Boku Gehan 44.07 | 50.63 | 53.57 | 54.54 | 54.85| 28.08 | 31.84 |35.01| 36.84 | 39.17 | 27.85 | 17.53 | 11.42 | 8.62 | 5.98
(N =470) Péron 56.02 | 55.81 | 54.34 | 54.10 | 54.94 | 38.50 | 38.70 | 40.06 | 40.15 | 39.15 | 5.48 549 | 5.60 | 5.75 | 5.91
Bouché Gehan 41.28 | 51.51 | 57.68 | 59.32 |58.77 | 28.30 | 29.78 |30.08 | 30.86 | 32.05 | 30.42 | 18.71 | 12.24| 9.82 | 9.18
(N =136) Péron 60.60 | 58.92 | 58.84 | 59.62 |58.85| 33.22 | 33.86 |33.32| 32.47 | 33.31 | 6.18 722 | 7.84 | 791 | 7.84
Dank Gehan 29.40 | 38.61 | 45.03 | 45.63 | 47.25| 32.66 | 37.34 | 40.74 | 4296 | 44.17 | 37.94 | 24.05 | 14.23 | 10.61 | 8.58
(N =337) Péron 51.05 | 48.86 | 49.07 | 47.56 | 47.71| 42.60 | 44.67 | 43.82 | 45.41 | 4527 | 6.35 647 | 711 | 7.03 | 7.02
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Figure 1. Net treatment effect under irinotecan-based regimen (A [irinotecan]) estimated with Gehan and
Péron approaches after increasing follow-up for three sets of outcomes for the Boku, Bouché and Dank
trials (panels A, B and C respectively).
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