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Niveau de Preuve et Grade de Recommandation
• Evidence levels are mandatory. Recommendations should be 

accompanied by proper evidence level and grade of recommendation 
according to the adapted Infectious Diseases Society of America-United 
States Public Health Service Grading Syst

• Dykewicz CA. Summary of the guidelines for preventing opportunistic 
infections among hematopoietic stem cell transplant recipients. Clin Infect Dis 
2001; 33: 139–144. 

• The Level of Evidence (LOE) describes the quality of existing evidence 
(trials, cohort studies, case-control studies, expert opinion) that address a 
specific clinical question. The quality of evidence is assessed in terms of 
number of trials, sample size, methodology, bias, heterogeneity. 

• The Grade of Recommendation (GOR) is a composite parameter, as it 
incorporates both the quality of evidence (as in LOE) as well as the 
clinical significance/magnitude of benefit or harm given by a novel 
therapy. 

ESMO Guidelines Committee, October 2015, 
latest revision October 2017
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Nivolumab & Guidelines (ESMO 2016)



Définition d’un 
nouveau 
standard

Traitement A

Traitement B

La conclusion doit être conforme à la réalité
mais elle se base uniquement sur l’observé

Essai randomisé comparatif
Comparaison de 2 traitements

Conclure à 
l'existence d'une 

différence entre les 
2 stratégies
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Ne pas se tromper

• Risques d'erreur statistiques
• Risque alpha : risque de conclure à une différence qui n’existe pas 
=> considérer qu’un traitement est efficace alors qu’il ne l’est pas
• Risque bêta : risque de ne pas mettre en évidence une différence qui existe réellement
=> Passer à coté d’un traitement efficace
• Puissance : 1 - bêta : probabilité de mettre en évidence une différence qui existe 

réellement
=> montrer l’efficacité d’un traitement réellement efficace



Test statistique
• Moyen qui autorise à conclure à l'existence d'une 

différence que si le risque de commettre une erreur 
est faible

• Risque d'erreur faible = 5%  (en général)
• seuil de décision

• Contrôle du risque alpha
• mais le risque d'erreurs alpha persiste
• 100 essais avec un traitement sans efficacité

• conclusion à tort à l'efficacité dans 5 essais 



Risque Absolu vs Relatif

HERA Trial Lancet 2007

The unadjusted HR for the risk of death in the trastuzumab group compared with 
observation alone was 0.66 (.47–0.91; p=0.0115 by the log rank test); which corresponds 
with an absolute overall survival benefit of 2.7% (92.4% vs 89.7%) at 3 years



Critères de qualité d’un essai de phase III

• Méthodologie +++
• Pertinence de la question posée
• Critères de jugement / Objectifs
• Puissance statistique
• Qualité randomisation / stratification
• Qualité analyse
• Conclusions / Contexte

Fiabilité : jugement méthodologique

Valeur médicale : question / resultat / contexte
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Utilité d’une phase 3

• Grand nombre de patients
• Temps
• Coût financier

• Une bonne phase 2 ne serait elle pas suffisante ?
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Tasquinimod phase 2

Pili JCO 2011

All patients

Visceral Mets

Bone Mets

HR 0.49; 95% CI, 0.36 to 0.67
P <0 .001



Tasquinimod phase 3

A quand AMM 
? 



Tasquinimod phase 3

Sternberg JCO 2016

• Relevance
• Activité/Safety
• Amplitude
• Comparateur



Tasquinimod phase 3

Sternberg JCO 2016

• MOA

• OS



De l’importance d’une phase 3

• Phase 2 randomisée positive => Echec en phase 3
• Cabozantinib prostate
• Tasquinimod prostate

• Lenvatinib (rein) positive ph 2 => phase 3 en cours

24



Cabazitaxel Prostate
Survie Globale : quelle est étude positive ? 



Taxanes : Firstana & Proselica
Trial designs : supériorité et non-infériorité

FIRSTANA

Phase 3
Etude de supériorité
Survie Globale
Chimio naïfs

PROSELICA

Phase 3
Etude de non-infériorité
Survie Globale
Post Docetaxel

Sartor ASCO 2016

De Bono ASCO 2016



Taxanes : Firstana & Proselica
Trial designs

PROSELICA

Phase 3
Etude de non-infériorité
Survie Globale
Post Docetaxel

De Bono ASCO 2016

The sample size for this study was determined to test whether C20 could maintain at least 50% 
of the OS benefit of C25 that had been demonstrated in the registrational phase III TROPIC study 
and was based on recommendations provided as part of a postmarketing requirement. In TROPIC, 
C25 reduced the relative risk of death by 30%, compared with mitoxantrone (hazard ratio [HR], 
0.70; 95% CI, 0.59 to 0.83; P < 0.001).
The objective of this study was to test whether treatment with C20 leads to a ≥ 15% reduction in 
risk of death compared with the results reported with mitoxantrone in TROPIC (ie, HR ≤ 0.85). On 
the basis of these assumptions, the noninferiority margin of the HR for C20 versus C25 was 
defined as 1.214 in this trial (HR of 0.85 divided by HR of 0.70).



Taxanes : Firstana & Proselica
Survie Globale

FIRSTANA

Négative
cabazitaxel n’est pas supérieur 
au docetaxel

PROSELICA

Positive
20mg/m2 est non-inférieur 
à 25mg/m2

Sartor ASCO 2016

De Bono ASCO 2016
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Qui a reçu abiraterone / enzalutamide
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Ryan et al. Lancet Oncol 2015

COUAA302 final OS

hazard ratio 0·81 [95% CI 0·70–0·93]; p=0·0033



T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med nejm.org4

longer in the enzalutamide group than in the pla-
cebo group (16.6 months vs. 4.6 months). More 
patients in the enzalutamide group than in the 
placebo group received at least 12 months of treat-
ment (68% vs. 18%) and continued to receive treat-
ment as of the data-cutoff date (42% vs. 7%).

Coprimary End Points
Radiographic Progression-free Survival
At 12 months of follow-up, the rate of radiographic 
progression-free survival was 65% in the enzalu-
tamide group and 14% in the placebo group. 
Treatment with enzalutamide, as compared with 
placebo, resulted in an 81% reduction in the risk 

of radiographic progression or death (hazard ra-
tio in the enzalutamide group, 0.19; 95% confi-
dence interval [CI], 0.15 to 0.23; P<0.001) (Fig. 1A). 
Fewer patients in the enzalutamide group than 
in the placebo group had radiographic progres-
sion or died (118 of 832 patients [14%] vs. 321 of 
801 patients [40%]). The median radiographic 
progression-free survival was not reached in the 
enzalutamide group, as compared with 3.9 months 
in the placebo group. The treatment effect of 
enzalutamide on radiographic progression-free 
survival was consistent across all prespecified sub-
groups (Fig. S2 in the Supplementary Appendix).

Overall Survival
At the planned interim analysis of overall sur-
vival, the median duration of follow-up for sur-
vival was approximately 22 months. Fewer deaths 
occurred in the enzalutamide group than in the 
placebo group (241 of 872 patients [28%] vs. 299 
of 845 patients [35%]). Treatment with enzalu-
tamide, as compared with placebo, resulted in a 
29% decrease in the risk of death (hazard ratio, 
0.71; 95% CI, 0.60 to 0.84; P<0.001) (Fig. 1B). The 
median overall survival was estimated at 32.4 
months in the enzalutamide group and 30.2 
months in the placebo group. The treatment ef-
fect of enzalutamide on overall survival was con-
sistent across all prespecified subgroups (Fig. S3 
in the Supplementary Appendix). The risk reduc-
tions for both coprimary end points were unaf-
fected by previous exposure to antiandrogens. 
After review of the interim coprimary efficacy 
and safety results, the data and safety monitor-
ing committee recommended halting the study 
and offering enzalutamide to eligible patients re-
ceiving placebo. An updated analysis of overall 
survival with 116 additional deaths showed that 
82% of patients in the enzalutamide group and 
73% of those in the placebo group were alive at 
18 months; the estimated median was not yet 
reached in the enzalutamide group and was 31.0 
months in the placebo group (hazard ratio, 0.73; 
95% CI, 0.63 to 0.85; P<0.001) (Table S4 in the 
Supplementary Appendix).

Subsequent Antineoplastic Therapy
Subsequent antineoplastic treatments associated 
with a demonstrated survival benefit in meta-
static prostate cancer were received by 40% of 
patients in the enzalutamide group, as compared 
with 70% of those in the placebo group. The two 
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Figure 1. Kaplan–Meier Estimates of Radiographic Progression-free Survival 
and Overall Survival.

Shown are data for the coprimary end points of radiographic progression-
free survival (Panel A) and overall survival (Panel B). The dashed horizontal 
lines indicate medians. Hazard ratios are based on unstratified Cox regres-
sion models with treatment as the only covariate, with values of less than 
1.00 favoring enzalutamide.

The New England Journal of Medicine 
Downloaded from nejm.org by THIERY-VUILLEMIN ANTOINE on June 1, 2014. For personal use only. No other uses without permission. 

 Copyright © 2014 Massachusetts Medical Society. All rights reserved. 

PREVAIL OS : Superiority trial

Median OS 
32.4 vs 30.2 months

Beer et al. 
NEJM 2014

the interim analysis of overall survival was performed after the occurrence of 
540 deaths with the use of a two-sided type I error rate of 0.0147.



Phase 3 positive = AMM ? 

• Exemple de tivozanib
• mRCC

37



[TITLE]

ASCO 2012



[TITLE]

ASCO 2012



[TITLE]

ASCO 2012



[TITLE]

ASCO 2012



Aïe 

PFS was 14.7 months for tivozanib and 9.6 months for sorafenib
(Appendix Fig A1, online only; HR, 0.722; 95% CI, 0.580 to 0.899;
P ! .003).

Baseline ECOG PS favored the sorafenib arm, but its impact on
the PFS analysis compared with tivozanib was small. When
adjustment was made for baseline imbalances in ECOG PS, the PFS
superiority for tivozanib over sorafenib was modestly strengthened
(adjusted v unadjusted unstratified HR, 0.765 v 0.785 [ITT population
by independent review]).

ORR
The confirmed ORR for tivozanib, based on blinded indepen-

dent radiology review of tumor response, was 33.1% (95% CI, 27.4%
to 39.2%) versus 23.3% (95% CI, 18.3% to 29.0%) for sorafenib
(Table 2; P ! .014). The ORR for tivozanib, based on investigator
assessment, was 35.4% (95% CI, 29.6% to 41.5%) versus 30.7% (95%
CI, 25.2% to 36.8%) for sorafenib (P ! .260).

OS
A total of 219 deaths (42% of patients) had occurred at the

protocol-specified final OS analysis in the ITT population (data cutoff
was August 27, 2012), with 118 deaths in the tivozanib arm and 101 in
the sorafenib arm. The final OS analysis showed a trend toward longer
survival on the sorafenib arm than on the tivozanib arm (median, 29.3
v 28.8 months; HR, 1.245; 95% CI, 0.954 to 1.624; P ! .105; Fig 4). A
greater proportion of patients in the sorafenib arm received a next-line
targeted therapy for RCC (63% in the sorafenib arm v 13% in the
tivozanib arm; Table 3). Almost all of the patients in the sorafenib arm

who received a next-line targeted agent (156 of 162) received tivozanib
(Table 3) in the separate companion protocol that allowed patients on
the sorafenib arm to cross over to tivozanib at progression on the
phase III trial. Compared with patients from Central/Eastern Europe,
patients from North America/Western Europe on the tivozanib arm
received more next-line therapy, including next-line targeted therapy
(Table 3). A trend toward longer OS in the tivozanib arm (HR, 0.503;

Overall

Age

Sex

Ethnicity

ECOG status

Time from diagnosis

to study entry

Prior systemic therapy

for metastatic disease

Geographic region

MSKCC risk score

< 65 years
≥ 65 years

Female
Male

White
Nonwhite

0
1

< 1 year
≥ 1 year

0
1

North America/Western Europe
Central/Eastern Europe
South America/Asia

Poor
Intermediate
Favorable

517

n

388
129

143
374

498
19

255
262

214
274

362
154

40
457

20

27
333
157

0 0.5 1 1.5 2 2.5 3

Tivozanib benefit Sorafenib benefit

Fig 3. Forest plot: subgroup hazard ratios for
progression-free survival and their 95% CIs.
ECOG status, Eastern Cooperative Oncology
Group performance score; MSKCC, Memorial
Sloan-Kettering Cancer Center.
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Fig 4. Overall survival of the intent-to-treat population.

Tivozanib Versus Sorafenib as Initial Therapy for Metastatic RCC

www.jco.org © 2013 by American Society of Clinical Oncology 3795

29.3 v 28.8 months
HR=1.245 [95% CI, 0.954-1.624] 
p=0.105

28.8 mo
29.3 mo

Motzer et al. JCO 2013



Phase 3 positive = AMM ? 

• Exemple de tivozanib
• Problématique du post étude

• Ici cross over

43



1 vs 2 = ? 

Motzer et al. JCO 2013

95% CI, 0.174 to 1.451; P ! .195) was observed in the stratum of
patients from North America/Western Europe (n ! 40).

Safety
Patients received tivozanib for a median duration of 12.0 months

and sorafenib for 9.5 months at the data cutoff of June 1, 2012. Most
patients (484 [94%]) experienced at least one treatment-emergent AE:
235 (91%) in the tivozanib arm versus 249 (97%) in the sorafenib arm.
The most common AEs in both arms are listed in Table 4. Grade ! 3
AEs were reported in 338 patients (66%) overall: 159 (61%) in the
tivozanib arm versus 179 (70%) in the sorafenib arm. AEs more
common with tivozanib compared with sorafenib included hyperten-
sion and dysphonia. AEs more common with sorafenib compared
with tivozanib included hand-foot syndrome and diarrhea. Common
laboratory abnormalities are also listed in Table 4.

Ten patients (4%) in the tivozanib arm and 14 (5%) in the
sorafenib arm discontinued therapy due to treatment-related AEs.
More patients in the sorafenib arm had treatment interruptions
and dose reductions due to AEs than those in the tivozanib arm:
treatment interruptions due to AEs occurred in 92 patients (36%)
treated with sorafenib versus 50 (19%) treated with tivozanib;
dose reductions due to AEs occurred in 111 patients (43%) treated
with sorafenib versus 37 (14%) treated with tivozanib (Fisher’s
exact test P " .001 for both). Dose reductions were most com-
monly due to hand-foot syndrome (tivozanib v sorafenib, 2% v
18%), diarrhea (1% v 5%), and hypertension (2% v 4%). Mean
relative dose intensities of tivozanib and sorafenib were 94% and
80%, respectively.

On the basis of the assessment of the deaths that occurred within
30 days of the last dose of study drug, eight in the tivozanib arm and
two in the sorafenib arm were due to PD, whereas 13 in the tivozanib
arm and 12 in the sorafenib arm were related to other causes. In the
tivozanib arm, two deaths resulted from myocardial infarction, two
from cardiac failure, and one each from hypertension, dyspnea, cere-
brovascular accident, aortic aneurysm rupture, arteriosclerosis coro-
nary artery, cardiac arrest, apnea, pulmonary embolism, and death not

otherwise specified. In the sorafenib arm, three deaths were due to
cerebrovascular accident, one each to cardiac failure, arteriosclerosis
coronary artery, coronary artery insufficiency, hemorrhage, pleural
effusion, jaundice, acute respiratory distress syndrome, and pulmo-
nary embolism. One patient in the sorafenib arm had two AEs with an
outcome of death within 30 days of last dose: pulmonary embolism
and acute cardiac failure.

HRQoL
HRQoL questionnaires were completed by # 99% of patients in

both arms at baseline. Completion rates decreased over time, in line
with study dropout, falling below 50% after cycle 13. As a result, only
data from the first 12 months (cycle 13) were considered in the RMME
model analysis.

Baseline HRQoL scores were well balanced between the two
arms. The RMME model analysis showed no statistical difference
between the two arms in score changes from baseline (data cutoff on
December 15, 2011; Appendix Table A1, online only). HRQoL was
maintained at a level comparable to the baseline level during the first
12 months of treatment in both arms (ie, decrease in scores did
not exceed the pre-established criteria for clinically meaning-
ful changes).20,25,26

DISCUSSION

Tivozanib was associated with a significant improvement in PFS com-
pared with sorafenib when administered to patients with metastatic
RCC as initial targeted therapy. Preplanned subgroup analyses of
patients who were treatment naive for metastatic RCC also showed
higher PFS for those being given tivozanib than those being
given sorafenib.

Inhibiting the VEGF pathway has been proposed as the primary
mechanism for tumor inhibition for clear cell RCC.27 Tivozanib is
characterized from preclinical data as a highly potent, selective inhib-
itor of VEGFR, with less inhibition of other kinases, including c-KIT

Table 3. Summary of Next-Line Therapy in the Overall Population and by Region

Category

Overall Population Central/Eastern Europe
North America/Western

Europe Rest of World

Tivozanib
(n ! 260)

Sorafenib
(n ! 257)

Tivozanib
(n ! 229)

Sorafenib
(n ! 228)

Tivozanib
(n ! 22)

Sorafenib
(n ! 18)

Tivozanib
(n ! 9)

Sorafenib
(n ! 11)

No. % No. % No. % No. % No. % No. % No. % No. %

Patients who discontinued
assigned therapy! 190 73† 226 88 165 72 198 87 16 73† 17 94 9 100 11 100

Patients with next-line therapy 68 26 168 65 52 23 145 64 13 59 14 78 3 33 9 82
Patients with next-line

targeted therapy 34 13 162 63 26 11 139 61 7 32 14 78 1 11 9 82
VEGFR inhibitor 18 7 158 61 13 6 138 61 5 23 11 61 0 9 82
Tivozanib 0 156 61 0 138 61 0 10 56 0 8 73
mTOR inhibitor 16 6 4 2 13 6 1 " 1 2 9 3 17 1 11 0
Cytokines 14 5 3 1 14 6 3 1 0 0 0 0
Radiotherapy 10 4 2 1 4 2 2 1 5 23 0 1 11 0
Other 10 4 1 " 1 8 3 1 " 1 1 5 0 1 11 0

Abbreviations: mTOR, mammalian target of rapamycin; VEGFR, vascular endothelial growth factor receptor.
!On or before August 27, 2012.
†One patient erroneously appears as “discontinued” but was ongoing as of August 27, 2012.

Motzer et al

3796 © 2013 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY
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2 lignes T. Ciblées > 1 ligne ?

Preserving the Sanctity of Overall Survival for Drugs

Approved on the Basis of Progression-Free Survival:

Tivozanib As a Case Study

Marc B. Garnick, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA

See accompanying article on page 3791

For decades, physicians had a paucity of active agents for treating

patients with advanced or metastatic renal cell cancer (RCC). It would

have been unimaginable for those physicians practicing medicine in

the 1980s and 1990s that the new millennium would see the approval

of seven agents that could significantly benefit patients in this difficult

disease setting.

Identifying aberrant signal transduction and angiogenesis

pathways that can be treated with drugs has heralded in a remark-

able assortment of novel tyrosine kinase inhibitors (TKIs) to help

manage this most refractory disease. The developmental process

had also been a remarkably successful collaboration among aca-

demics, clinical researchers, industry advocates, and US Food and

Drug Administration (FDA) officials to approve these agents so

that everyone wins—industry, clinical investigators, treating phy-

sicians and, most importantly, our patients. Instrumental in this

collaborative effort has been the FDA’s willingness to approve

novel agents on the basis of improvements of progression-free

survival (PFS) rates— often in the absence of meaningful benefit in

overall survival (OS) rates. Implicit in this regulatory pathway to

approval is a responsibility of the sponsors to provide well-

designed studies that measure PFS but, at the same time, do not

jeopardize the inherent sanctity of OS, which is critical to the PFS

approval compact. Sanctity in OS means that, in the absence of

superiority, there is no ambiguity in the comparative interpreta-

tion of OS or in assuring that OS, which maybe not superior in the

investigational agent, is not compromised. Such an approach has

led to the timely approval of seven targeted agents including one

that provided benefit in both PFS and OS (Table 1).

In the article that accompanies this editorial, Motzer et al1

report the final results of the phase III study of tivozanib versus

sorafenib as first-line therapy for patients with metastatic RCC.

Tivozanib possesses some potential advantages over currently

available TKIs in that it is a selective and potent inhibitor of

vascular endothelial growth factor receptor (VEGFR) 1, 2, and 3 at

extremely low concentrations; it inhibits other kinases including

c-Kit and PGFR-!; and it is administered orally, once daily. The

phase III study design, however, had features that have made it

difficult to fully appreciate the potential importance of this agent.

The design compared, as first-line therapy, the investigational drug

tivozanib to an already established and approved agent, sorafenib,

in a head-to-head comparison of 517 patients (Fig 1).3 Though

some aficionados may have argued that sunitinib may have been a

more logical and robust comparator for first-line RCC therapy, at

the time of study creation, sorafenib provided a very realistic and

wholesome test of tivozanib activity. Indeed, the overall PFS was

longer with tivozanib compared with sorafenib (11.9 v 9.1 months;

P ! .042) in randomized populations that were otherwise balanced

for Memorial Sloan-Kettering Cancer Center prognostic groups

and other demographics. The investigator-assessed overall re-

sponse rate did not differ between groups (35% v 31%; P ! .260)

but on blinded independent review tivozanib fared better (33% v

23%; P ! .014). Both agents were tolerable, though each showed

differing toxicities: hypertension and dysphonia were more com-

mon in the tivozanib group; hand-foot syndrome and diarrhea

were more common in the sorafenib group, with no meaningful

differences in health-related quality of life metrics.

On the surface and based on the stated metrics, tivozanib was

projected to join its seven compatriots in the wonderfully expanding

armamentarium against metastatic RCC. Unfortunately, the study

design was problematic in that the sanctity of OS was potentially

compromised from the start. Conducted mainly in Eastern Europe,

the study design is shown in Figure 1.3

Patients initially randomly assigned to the tivozanib arm were

allowed access to second-line therapy at time of progression, but

were only infrequently crossed over owing to a lack of availability

of TKIs in Eastern Europe, where many of the patients were en-

rolled. In contrast, patients in the sorafenib group were allowed to

cross-over to tivozanib at progression. Inherent in this unbalanced

design was the real possibility that the groups were not comparable

or, more precisely, the results from this imbalance would be diffi-

cult to interpret. In particular, differences in OS in favor of the

sorafenib arm could not be adequately assessed because this study

represents, in essence, a sequential trial of two agents (sorafenib

33 tivozanib) compared with one agent (tivozanib). This study

design would have been predicted to pose a potential hurdle to

overcome in the approval process for tivozanib.

The results, which were a great disappointment to all constit-

uencies involved, showed a worse overall survival in the tivozanib
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