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The role of subgroup analyses:
results from the NOVA trial
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Abstract

The clinical efficacy of poly-adenosine diphosphate (ADP) ribose polymerase (PARP) inhibitors in BRCA-mutated
ovarian cancer patients has been widely reported. However, novel challenges are currently aimed at broadening
the benefit of PARP inhibitors to patients with wild-type BRCA and homologous recombination deficiency
(HRD) and identifying a test able to select those patients who might benefit most from this therapy. The
recently published ENGOT-OV16/NOVA trial reported an advantage in progression-free survival (PFS) for
patients receiving the PARP1/2 inhibitor niraparib, as maintenance treatment for platinum-sensitive ovarian
cancer compared to placebo, regardless of their germline BRCA or HRD status. This suggests that niraparib
could potentially represent a valuable maintenance option for virtually all patients with platinum-sensitive
relapsed ovarian cancer and that the HRD assay used in this trial is not able to reliably identify those patients
who benefit the most from niraparib maintenance. These provocative considerations are the result of subgroup
analyses that should be interpreted with caution but are useful to show the consistency of the effect of

niraparib across the whole population.
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Introduction

The clinical efficacy of poly-adenosine diphosphate
(ADP) ribose polymerase (PARP) inhibitors in BRCA-
mutated ovarian cancer patients has been widely docu-
mented [1-4]. However, novel challenges are currently
aimed at (1) broadening the benefit of PARP inhibitors
to patients with wild-type BRCA and homologous re-
combination deficiency (HRD) and (2) identifying a test
able to select those patients who might benefit the most
from this therapy.

The recently published European Network of Gynaeco-
logical Oncological Trial Groups (ENGOT) ENGOT-
OV16/NOVA trial, a randomized, double-blind, phase
3 trial assessing the efficacy and safety of niraparib, a
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PARP1/2 inhibitor versus placebo, has tried to focus on
these issues in the setting of maintenance therapy for
patients with platinum-sensitive, recurrent ovarian can-
cer [5].

The primary endpoint of the study was progression-free
survival (PFS); secondary endpoints included patient
reported outcomes, chemotherapy-free interval, overall
survival (OS) and intermediate outcome measures such
as time to first subsequent therapy (TFST), progression-
free survival 2 (considering the progression during next
anticancer therapy), and time to second subsequent ther-
apy (TSST).

Methodological comment

In evaluating the efficacy of niraparib, patients were cat-
egorized as germline BRCA mutation carriers (gBRCA)
and non-carriers (non-gBRCA cohort).

The efficacy analysis was performed in three predefined
primary efficacy populations: the gBRCA cohort, the
HRD-positive subgroup of the non-gBRCA cohort and the
overall non-gBRCA cohort. In detail, statistical analysis
was planned according to a predefined hierarchical-testing
procedure for the non-gBRCA cohort: comparison was
first performed in patients with HRD-positive tumors, and
only in case of a significant result the test was extended to
the overall non-gBRCA cohort.
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The duration of PFS was significantly longer in the nirapa-
rib group, compared to placebo, in all the three cohorts of
patients (21.0 vs 5.5 months, hazard ratio [HR] 0.27 for
the gBRCA group; 12.9 vs 3.8 months, HR 0.38 for the
HRD-positive non-gBRCA group and 9.3 vs 3.9 months,
HR 0.45 for non-gBRCA patients, respectively).

A test of interaction between treatment and subgroup
factors was performed to ensure the consistency of the
treatment effect. Of interest, a prespecified exploratory
subgroup analysis of PFS was conducted within three
populations of non-gBRCA patients, to assess the role
of a potential biomarker in driving the effect of niraparib
maintenance therapy in the gBRCA-negative cohort. The
three populations comprised patients with (1) HRD-posi-
tive plus somatic BRCA mutation, (2) HRD-positive plus
wild-type BRCA and (3) HRD-negative status, respec-
tively. A benefit from niraparib treatment was detected
in all three subgroups, even if with different magnitudes
(20.9 vs 11.0, HR 0.27; 9.3 vs 3.7, HR 0.38 and 6.9 vs 3.8
months, HR 0.58, respectively).

This consideration has two direct implications. Firstly,
niraparib could potentially represent a valuable main-
tenance option for virtually all patients with platinum-
sensitive relapsed ovarian cancer. Secondly, although the
absolute outcome is quite different among the molecular
subgroups, a significant benefit was shown with niraparib
within each subgroup, implying that the HRD assay used
in this trial is not able to significantly identify those pa-
tients who benefit the most from niraparib maintenance.
Thus, the ideal biomarker to potentially broaden the ben-
efit from PARP inhibitors to HRD patients is currently
still lacking. Another HRD assay based on genomic loss
of heterozygosity (LOH) estimation, being assessed in the
recently published ARIEL2 study [6], will hopefully iden-
tify patients most likely to respond to rucaparib treatment
in the ongoing ARIELS3 trial (NCT01968213).

However, these provocative considerations of the NOVA
trial are the result of a subgroup analysis, even if pre-
specified. The role, limitations and challenges posed by
subgroup analyses in randomized clinical trials have been
highlighted by several authors and should always be taken
into account while critically evaluating the results [7-9].
The introduction of subgroup analyses is generally the re-
sult of both regulatory agencies and the sponsor’s interests
to identify patient subgroups who might benefit the most
from trial intervention.

When a positive result has been obtained in the whole
study population, as in the case of the NOVA trial, sub-
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group analyses may be useful to show the consistency
or heterogeneity of the treatment effect. In general, these
analyses should better be confined to the primary out-
come and should involve only a few prespecified sub-
groups based on a biologically realistic hypothesis, as in
the case of the NOVA trial. Although conclusions deriv-
ing from these analyses should be interpreted with cau-
tion, the evaluation of the efficacy of the experimental
treatment in important subpopulations can be scientifi-
cally and clinically justified, also from the point of view
of regulatory agencies. In fact, as effectively discussed
in the “Guideline on the Investigation of Subgroups in
Confirmatory Clinical Trials” published by the European
Medicines Agency in 2014, verifying that the conclusions
of efficacy and safety can be applied across the different
subgroups of the population enrolled into a clinical trial
is relevant for the subsequent use of the drug in clinical
practice [10].

Of course, subgroup analyses are potentially impaired
by the multiplicity of statistical tests and a higher risk
of false positive results, and this would be particularly
dangerous in the case of a negative result in the whole
study population, together with a positive result in one or
more subgroups. However, this was not the case of the
NOVA trial, given that the results of subgroup analyses
are consistent with those obtained in the overall popula-
tion. Furthermore, since the reduced statistical power in
the subgroups with an increased rate of false negatives
can be an issue, if the subgroup analyses of the NOVA
trial had shown an absence of efficacy for niraparib in a
specific subpopulation, it would have been difficult to
interpret this finding as a false negative result or a real
absence of efficacy.

As a general rule, in fact, when subgroup analyses suggest
heterogeneity of treatment effect, they have to be consid-
ered exploratory; useful to generate hypotheses to be con-
firmed in further prospective trials.
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