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Ejection fraction is back
to normal-—now what?

Heart failure treatment guidelines don’t address whether
to change a patient’s medications should the EF improve.
This evidence review provides guidance.

PRACTICE
RECOMMENDATIONS

> Assess the ejection frac-
tion (EF) of all heart failure
patients, and treat those with
reduced EF according to
established guidelines. ()

> Reassess EF only when the
clinical situation demands
it; there is no need for routine
EF surveillance.

> Continue to treat patients
with heart failure medica-
tions even affter their EF
has normalized. (C)

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence
Consensus, usual practice,
opinion, disease-oriented
evidence, case series

CASE» Joe H is a 64-year-old African American man with a
history of heart failure, hypertension, coronary artery dis-
ease (CAD), type 2 diabetes, chronic kidney disease, atrial
fibrillation, and gout. His ejection fraction (EF), measured
several years ago by echocardiography, was 20%, and he
has New York Heart Association class II-lll symptoms. Joe is
taking an angiotensin-converting enzyme (ACE) inhibitor, a
beta-blocker, an aldosterone antagonist, a loop diuretic, a ni-
trate, and digoxin, and he has an implantable cardioverter de-
fibrillator (ICD). He recently spent 2 days in the hospital after
being admitted for chest pain.

As an inpatient, Joe underwent stress echocardiography,
which showed no inducible ischemia and an EF of 50%. Should
the normalization of Joe’s EF prompt a change in his therapy?

eart failure (HF), which affects an estimated 5
H million Americans, is the leading cause of hospi-

talization in people older than 65 years.! The con-
dition—characterized by signs and symptoms of congestion
and objective evidence of structural or functional heart dis-
ease—has historically been divided into 2 categories: Patients
with HF and a reduced ejection fraction (EF) were said to
have systolic dysfunction, while the term “diastolic dysfunc-
tion” was applied to those with HF and a preserved EF.

The distinction between systolic and diastolic dysfunc-
tion is not so simple, though, and the definition of diastolic
dysfunction, in particular, is not so clearcut.

Diastolic dysfunction is sometimes described on the basis
of echocardiographic criteria, such as the ratio of early-to-late
diastolic filling, short deceleration times, and isovolumic re-
laxation times.*®* But demographic and physiologic variables
make interpretation of these parameters difficult, and the pa-
rameters themselves are not uniformly applied. What’s more,
echocardiographic evidence of diastolic dysfunction is not
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FIGURE

Echocardiographic evidence of heart failure? Systolic image tells the story

IMAGES COURTESEY OF DAVID BACH, MD, UNIVERSITY OF MICHIGAN

In a patient with reduced ejection fraction, the systolic image (A) reveals septal apical akinesis (arrows) and hypokinesis in the remainder of the
left ventricle. The diastolic image (B) is unremarkable.

specific to HF with a preserved EE* Some pa-
tients may be shown to have diastolic dysfunc-
tion and reduced EF.

Asunderstanding of these variations grows,
momentum about the need to change the clini-
cal terminology has begun to develop. The sug-
gested revision is simply to distinguish between
HF with reduced EF and HF with preserved EE®

To provide the best possible care for HF
patients—including those who, like Joe, have
gone from a reduced to a normal EF after
receiving aggressive treatment—you need to
be familiar with these changing parameters,
recent research findings, and implications
for treatment.

Managing both types of HF:
What the evidence shows
Evidence-based management of HF with reduced
EF is distinctly different from that of HF with pre-
served EF (TABLE).5® In fact, the vast majority of
the evidence involves patients with reduced EE
as most randomized clinical trials (RCTs)—and
the only trials demonstrating a reduction in mor-
tality—have excluded patients with preserved EE
Thus, in diagnosing and treating HF patients, it is
crucial to assess for, and to distinguish between,
the 2 EF states. Documentation of this assess-
ment is a core quality measure for HF manage-
ment, according to the Joint Commission.’

I Treating HF with reduced EF. Barring
any contraindications, ACE inhibitors and

N JFPONLINE.COM

beta-blockers are core treatments for patients
with reduced EE? Aldosterone antagonists are
also indicated for patients with reduced EF
who have, or recently had, rest dyspnea. They
are also indicated for patients with reduced EF
who are 3 to 14 days post-MI and have diabe-
tes or symptomatic HE® Nitrates are indicated
for African American patients who have per-
sistent symptoms despite treatment with ACE
inhibitors, beta-blockers, and diuretics, as
needed.® Consider an ICD as well, as these de-
vices have been found to significantly reduce
the risk of death for patients who have an EF
<35% with either ischemic cardiomyopathy or
symptomatic HE.

ITreating HF with preserved EF. Be-
cause of the dearth of trials involving patients
with HF and a preserved EF, there is limited
evidence-based treatment. Nonetheless, it is
reasonable to control signs and symptoms of
congestion with diuretics.® In addition, the
CHARM-Preserved trial demonstrated the
efficacy of candesartan—an angiotensin re-
ceptor blocker—in decreasing rates of hospi-
tal admissions among symptomatic patients
with a preserved EE'°

How to treat the patient

with normalized EF

These 2 options, however, do not clearly ad-
dress the question of what to do with pa-
tients like Joe, whose case is described in our
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TABLE

Heart failure: Ejection fraction status dictates treatment®*

Intervention

Indications in patients with reduced EF
(evidence supporting its use)

Indications in patients
with preserved EF
(evidence supporting its use)

ACEls e All patients No evidence
(reduced mortality)
Beta-blockers e All symptomatic patients No evidence
(reduced mortality)
Aldosterone ¢ Rest dyspnea No evidence
antagonists e Post-MI with diabetes or symptomatic HF
(reduced mortality)
Nitrates e African American patients with persistent No evidence
symptoms despite treatment with
ACEls, beta-blockers, and diuretics
e Intolerance to ACEI/ARBs due to renal
impairment
(reduced mortality)
Diuretics As needed for fluid overload As needed for fluid overload
ARBs ¢ Intolerance to ACEls due to cough Symptomatic patients
e Consider for patients with ACEIl intolerance (reduced hospitalization rates)
due to angioedema*
(reduced mortality)
Digoxin e Persistent symptoms despite No evidence
background therapy
e HF and atrial fibrillation
(reduced hospitalization rates)
ICDs e EF <35% and ischemic cardiomyopathy No evidence

or symptomatic HF
(reduced mortality)

*There is a possibility of cross-reactivity.

ACEIs, angiotensin-converting enzyme inhibitors; ARBs, angiotensin receptor blockers; EF, ejection fraction; HF, heart failure; ICDs, implantable cardioverter
defibrillators; MI, myocardial infarction.
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opener. Should patients whose EF has normal-
ized after months, or years, of aggressive treat-
ment remain on the medication regimen they
followed when they had reduced EF? Should
they be treated as HF patients with preserved
EF?Is there another option? How often should
patients who initially had a reduced EF be re-
assessed? To answer these questions, let’s take
a closer look at the evidence.

IMeasurement of EF. No large clini-
cal trials have investigated the impact of se-
rial measurement of EF. Two small studies
showed prognostic significance with serial

measurements that demonstrated improve-
ments in EE'"'? but their reproducibility and
clinical significance are unclear. The Ameri-
can College of Cardiology/American Heart
Association and the European Society of Car-
diology recommend repeat measurement of
EF only when it is clinically indicated.*'
BAccuracy of the results. Echocardio-
gram is among the most widely used cardiac
imaging modalities because it is fast, porta-
ble, and noninvasive. However, physiologic
limitations and the challenges of calculating
a 3-dimensional parameter with 2-dimen-
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In symptomatic
patients with

a preserved
ejection fraction,
an angiotensin
receptor

blocker has

been found to
reduce hospital
admission rates.
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sional images (FIGURE) limit the usefulness of
echocardiography for the measurement of EE.
Among other things, echocardiography lacks
the ability to reliably identify small changes or
improvements. Newer techniques—such as
contrast or radionuclide ventriculography—
have shown improved reliability in early
studies.'" Compared with echocardiography,
however, ventriculography is more costly and
more invasive.

McGowan et al*® conducted a systematic
review of studies comparing echocardiogra-
phy with reference standards of contrast or
radionuclide ventriculography. They con-
cluded that no method in general use to cal-
culate EF from echocardiographic images
could provide a 95% confidence interval (CI)
of <+10% in the measurement of EE The
American Society of Echocardiography has
published standards to improve measure-
ment technique and minimize variability in
EF measurement.'

Normalization of EF is not a cure

In treating patients with HF, it is crucial to dis-
tinguish between what is reversible and what
is not. Diuretics, oxygen, and other supportive
therapy may reverse symptoms of congestion.
Reversible causes of HF may include alcohol
toxicity, thyroid disease, tachycardia, anemia,
valvular heart disease, and CAD, among oth-
ers. However, reversing the symptoms or the
cause does not necessarily reverse HF itself.
Further, normalization of EF does not neces-
sarily imply that HF has been cured.

In a prospective study of 42 HF patients
whose EF had normalized, the aggregate ini-
tial EF was 26%. It increased to >40%, with
an absolute increase in EF 210%. During 41
months of follow-up, 19% of the patients had
a recurrence of reduced EE The likelihood of
recurrence was greater among those who had
discontinued their HF medications, the re-
searchers found."”

In another prospective study, research-
ers followed 110 patients with reduced EF
who were managed medically according to
guideline-prescribed therapy.” During a
17-month follow-up period, 18% had a nor-
mal EF at some point—but in more than half
the cases (55%), the improvement was tran-
sient. Factors that were predictive of nor-

malization included the presence of arterial
hypertension (odds ratio [OR]=8.5; P=.01),
nonischemic etiology (OR=4.9; P=.02),
the absence of diabetes (OR=9.5; P=.01),
beta-blocker therapy with carvedilol (OR=3.9,
P=.02), and a higher beta-blocker dosage
(OR=1.1; P=.04). Normalization occurred,
on average, at 13 months (+6 months). The
only difference between those who had a
sustained improvement and those for whom
the normalization was transient was the rate
of chronic obstructive pulmonary disease
(COPD). None of the patients who had a sus-
tained improvement had COPD; 36% of those
with transient improvement did (P=.04).

Finally, researchers used an Italian reg-
istry to follow prospectively 581 patients with
dilated cardiomyopathy who were enrolled
over a 25-year period.” The team found that
“healing” (reverse remodeling) occurred in
16% of the patients in response to treatment
with ACE inhibitors and beta-blockers. Thus,
in the vast majority of patients, the underly-
ing disorder that caused the cardiomyopathy
was maintained.

Keep patients on the same meds

There are no prospective RCTs investigat-
ing the continuation of ACE inhibitors, beta-
blockers, or other therapy among HF patients
whose EF normalized in response to treat-
ment. Given the dramatic benefit of these
medications for patients with a reduced EE
no such trial is likely to be performed. The tri-
als noted above are instructive, however, and
show that maintenance of HF medications
(and the absence of COPD') are predictors of
sustained improvement.

Other factors to consider: Diastolic dys-
function is an ill-defined condition, and nor-
malization of EF does not necessarily restore
a patient to the same status as that of some-
one who never had a reduced EF. In addition,
many patients with a reduced EF have con-
comitant CAD. In such cases, beta-blockers
and ACE inhibitors are indicated as part of
secondary prevention—another reason for
continuation of the medication regimen, de-
spite EF normalization.

CASE» That was true for Joe, who suffered
from a host of comorbidities, including CAD,
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as well as HF, and had been hospitalized for
chest pain. His negative stress echocardiogram
and improved EF suggested—although nei-
ther was definitive evidence—that his chest
pain may have had a noncardiac cause. At his
postdischarge follow-up visit, he was not ex-
periencing any additional pain.
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Closely monitor
HF patients
taking an
aldosterone
antagonist for
renal function
and potassium
disturbances.
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