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Issues
•

TOPCAT did not meet its prespecified success criterion for the primary endpoint

•

Subgroup analyses favored spironolactone over placebo in the Americas
–

Notable heterogeneous treatment effect: randomization stratum, regions, baseline ejection
fraction, and body mass index (BMI)

–

Major differences in the baseline demographic and disease-related characteristics in two
regions

–

Major differences in the primary event rates and cumulative hospitalization for heart
failure (HHF) event rates in two regions

•

If spironolactone is approved for this indication, this may set a precedent on what is
considered as substantial evidence for approval
We would like to seek Committee members’ input on whether TOPCAT can support the
approval of spironolactone in treatment for heart failure with preserved ejection fraction
www.fda.gov
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Summary of Trial
•

•
•

•

Study Population
- Patients with heart failure (HF) and a preserved left ventricular ejection fraction
(HFpEF)
Study sites/regions
- Participants were recruited at 233 sites in 6 countries
Sample size
- 3515 subjects was to provide 80% power to detect a 20% relative reduction
assuming the 3-year event rate of 17.4% in the placebo group
- 3445 subjects randomized, 671 had confirmed primary events
Primary efficacy endpoint
- A composite of CV death, aborted cardiac arrest, or hospitalization for heart
failure
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Main Results: Primary Efficacy Analysis
Spironolactone

Placebo

N

Event (%)

N

Event (%)

1722

320 (18.6)

1723

351 (20.4)
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Hazard ratio
(95% confidence interval)
0.89
(0.77, 1.04)

P-value
0.14
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Subgroup Analyses

Primary outcome
was evaluated in
19 pre-specified
subgroups
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Subgroup Analyses (cont.)
There are notable
differences on
treatment effect in
four subgroups:
geographic region,
randomization
stratum, ejection
fraction, and BMI

www.fda.gov

7

Subgroup Analyses (cont.)
N
(%)

All
Subjects
North
America
South
America
Eastern
Europe
www.fda.gov

3445
1477
(42.9)
290
(8.4)
1678
(48.7)

# of Primary
Events
(%)

671
(19.5)
460
(31.1)
62
(21.4)
149
(8.9)

# of Cum.
HHF
[Incidence
Rate per 100
patient-year]
869
(7.6)
751
(16.6)
48
(6.9)
70
(1.1)

Primary outcome and cumulative
HHF by continent
- Incidence rates for the primary
endpoint and cumulative HHF
differ among continents with
highest in North America,
intermediate in South America
and lowest in Eastern Europe as
shown in red font
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Statistical Interpretation
•

Analysis on the primary endpoint was not significant (p=0.14). Further
testing, including in subgroups, inflates the type I error rate.

•

Test for interaction between treatment and region has a p-value of 0.12.
There is insufficient evidence to conclude two regions are different
enough such that overall results should not be considered.

•

The nominal p-value in the Americas was 0.026 without correction for
multiplicity. Subgroup analyses do not carry the same level of evidence
as a pre-specified hypothesis that the study was designed to test.

www.fda.gov

12

Statistical Interpretation (cont.)
•

Patients qualified by a previous HHF in both regions seemed to show
no treatment effect. This is contradictory to the explanation that
different populations between two regions led to different outcome.

•

Patients qualified by BNP elevation were mostly in Americas and
seemed to benefit from spironolactone. However, conclusions of
treatment benefit in this stratum needs confirmation.

www.fda.gov

13

Conclusions
•

The subgroup analyses showed considerable differences among
regions. However, this was not a hypothesis that the study was
designed to test for and therefore does not carry the same level of
evidence as a pre-specified hypothesis.

•

There may exist some clinically plausible explanation for the
regional disparity; however, it is difficult to conclude that the
treatment is effective for the US population based on this single
study.

•

The statistical review team does not consider that TOPCAT has
provided substantial evidence to support the conclusion that
spironolactone improves outcomes in patients with HFpEF.

www.fda.gov

14

