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Summary
Approximately half of patients with heart failure have a preserved
left ventricular ejection fraction [1-5]. In sharp contrast to treatment of
heart failure with reduced left ventricular ejection fraction, evidencebased drug therapies for treatment of heart failure with preserved left
ventricular ejection fraction are still lacking [6]. The 3 major outcome
trials performed in patients with heart failure and preserved left
ventricular ejection fraction using inhibitors of the renin-angiotensinaldosterone system did not meet their primary endpoints [7-12].
The Treatment of Preserved Cardiac Function Heart Failure With
an Aldosterone Antagonist (TOPCAT) trial was a randomized, doubleblind, placebo-controlled trial which randomized 3,445 patients with
symptomatic heart failure and a left ventricular ejection fraction of
45% or more to receive either spironolactone 15 mg to 45 mg daily or
placebo [9-12]. Of these patients, 1,767 patients were enrolled from the
United States, Canada, Brazil, and Argentina, and 1,678 patients were
enrolled from Russia and Georgia. The primary outcome was a
composite of death from cardiovascular causes, aborted cardiac arrest,
or hospitalization for treatment of heart failure. The mean follow-up
was 3.3 years.
The primary outcome occurred in 320 of 1,722 patients (18.6%)
randomized to spironolactone and in 351 of 1,723 patients (20.4%)
randomized to placebo (hazard ratio=0.89; 95% CI, 0.77-1.04; p=0.14)
[9]. Of the primary outcome components, only hospitalization for
heart failure was significantly lower in patients treated with
spironolactone compared to placebo (hazard ratio=0.83; 95% CI,
0.69-0.99; p=0.04) [9]. Treatment with spironolactone was associated
with increased serum creatinine levels, increased hyperkalemia (18.7%
for spironolactone versus 9.1% for placebo), and decreased
hypokalemia. There were no significant differences between
spironolactone and placebo in the incidence of serious adverse events,
a serum creatinine level of 3.0 mg/dL or higher, or dialysis [9].
The patients from the Russia and Georgia group were younger, had
less atrial fibrillation and diabetes mellitus, and were more likely to
have had a prior myocardial infarction or a hospitalization for heart
failure, a lower ejection fraction and serum creatinine, and a higher
diastolic blood pressure than the patients from the Americas group
[10]. Hyperkalemia and doubling of serum creatinine were more likely
and hypokalemia less likely in patients treated with spironolactone in
the Americas group than in the Russia and Georgia group [10].
In the Americas group, compared with placebo, spironolactone
reduced the primary outcome 18% from 12.6% to 10.4% (p=0.026),
reduced cardiovascular mortality 26% from 14.4% to 10.8% (p=0.027),
reduced hospitalization for heart failure 18% from 24.5% to 20.8%
(p=0.042), reduced recurrent heart failure 25% from 438 events to 361
events (p=0.024), reduced all-cause mortality 17% from 23.5% to
20.1% (p=0.08), had similar incidences of all-cause hospitalization,
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myocardial infarction, and stroke, had a 60% increased incidence of
doubling of serum creatinine from 11.6% to 17.8% (p<0.001), had a
similar incidence of serum creatinine ≥ 3.0 mg/dL, increased
hyperkalemia (≥ 5.5 mmol/L) 3.46 times from 8.9% to 25.2%
(p<0.001), and reduced hyokalemia (serum potassium<3.5 mmol/L)
49% from 26.2% to 15.2% (p<0.001) [10].
In the Russia and Georgia group, all of these outcomes were similar
for patients treated with spironolactone or placebo [10]. These marked
regional differences suggest that clinical diagnostic criteria were not
uniformly interpreted or applied [10]. The event rates of those enrolled
from the Americas are reflective of other clinical trial populations with
symptomatic heart failure and preserved left ventricular ejection
fraction [7-10].
In the Candesartan in Heart Failure Assessment of Reduction in
Mortality and Morbidity (CHARM)-Preserved study [7], the rates of
the composite of cardiovascular death or heart failure hospitalization
in the United States/Canada group was 10.9 per 100 patient-years
which is similar to the 12.6 per 100 patient–years in the TOPCAT
study , whereas the the rates of the composite of cardiovascular death
or heart failure hospitalization in the Eastern Europe/Russia group in
the CHARM-Preserved study was 4.4 per 100 patient-years [9-12]. In
the Irbesartan in Heart Failure With Preserved Systolic Function (IPRESERVE) study [8], the rates of the composite of cardiovascular
death or heart failure hospitalization in the United States/Canada
group was 10.3 per 100 patient-years which is similar to the 12.6 per
100 patient –years in the TOPCAT study , whereas the the rates of the
composite of cardiovascular death or heart failure hospitalization in
the Eastern Europe/Russia group in the I-PRESERVE study was 6.1 per
100 patient-years [9-12].
The clinical meaning and prognostic value of a history of heart
failure hospitalization are not met in Russia/Georgia in TOPCAT and
other heart failure trials [11]. The differences in event rates observed
[7-12] show international geographic variation in the diagnosis of
heart failure with preserved left ventricular ejection fraction, risk
profile of enrolled patients, and threshold for heart failure
hospitalization, which must be considered in performing future
international trials [12]. It is very disturbing that the patients enrolled
in Russia/Georgia in the TOPCAT trial did not demonstrate either the
expected morbidity or mortality associated with symptomatic heart
failure or most pharmacological responses to spironolactone [10].

References
1. Aronow WS, Ahn C, Kronzon I (1998) Normal left ventricular ejection
fraction in older persons with congestive heart failure. Chest 113: 867-869.

2. Aronow WS, Ahn C, Kronzon I (1999) Comparison of incidences of

congestive heart failure in older African-Americans, Hispanics, and whites.
Am J Cardiol 84: 611-612.

Volume 6 • Issue 1 • 1000e138

Citation:

Aronow WS (2015) Lessons Learned from the TOPCAT Trial . J Clin Exp Cardiolog 6: e138. doi:10.4172/2155-9880.1000e138

Page 2 of 2
3. Vasan RS, Larson MG, Benjamin EJ, Evans JC, Reiss CK, et al. (1999)

4.

5.
6.

7.

Congestive heart failure in subjects with normal versus reduced left
ventricular ejection fraction: prevalence and mortality in a populationbased cohort. J Am Coll Cardiol 33: 1948-1955.
Gottdiener JS, McClelland RL, Marshall R, Shemanski L, Furberg CD, et al.
(2002) Outcome of congestive heart failure in elderly persons: influence of
left ventricular systolic function. The Cardiovascular Health Study. Ann
Intern Med 137: 631-639.
Owan TE, Hodge DO, Herges RM, Jacobsen SJ, Roger VL, et al. (2006)
Trends in prevalence and outcome of heart failure with preserved ejection
fraction. N Engl J Med 355: 251-259.
Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE Jr, et al. (2013) 2013
ACCF/AHA guideline for the management of heart failure: a report of the
American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines. J Am Coll Cardiol 62: e147-e239.
Yusuf S, Pfeffer MA, Swedberg K, Granger CB, Held P, et al. (2003) Effects
of candesartan in patients with chronic heart failure and preserved leftventricular ejection fraction: the CHARM-Preserved Trial. Lancet 362:
777-781.

J Clin Exp Cardiolog
ISSN:2155-9880 JCEC, an open access journal

8. Massie BM, Carson PE, McMurray JJ, Komajda M, McKelvie R, et al.
9.
10.

11.
12.

(2008) Irbesartan in patients with heart failure and preserved ejection
fraction. N Engl J Med. 359: 2456-2467.
Pitt B, Pfeffer MA, Assmann SF, Boineau R, Anand IS, et al. (2014)
Spironolactone for heart failure with preserved ejection fraction. N Engl J
Med 370: 1383-1392.
Pfeffer MA, Claggett B, Assmann SF, Boineau R, Anand IS, et al. (2015)
Regional variation in patients and outcomes in the Treatment of Preserved
Cardiac Function Heart Failure With an Aldosterone Antagonist
(TOPCAT) trial. Circulation 131: 34-42.
Rossignol P, Zannad F (2015) Regional differences in heart failure with
preserved ejection fraction trials. When nephrology meets cardiology but
east does not meet west. Circulation 131: 7-10.
Kristensen SL, Kober L, Jhund PS, Solmon SD, Kjekshus J, et al. (2015)
International geographic variation in event rates in trials of heart failure
with preserved and reduced ejection fraction. Circulation 131: 43-53.

Volume 6 • Issue 1 • 1000e138

