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During the initial workup of a patient with chronic heart failure, increased left ventricular filling pressures at rest or dur-
ing exercise, and a left ventricular ejection fraction �50%, physicians are expected to exclude the presence of estab-
lished diseases that masquerade as heart failure with preserved ejection fraction (HFpEF), referred to as “HFpEF
mimics.” These diseases include (1) cardiac amyloidosis; (2) hypertrophic cardiomyopathy; (3) infiltrative, restrictive,
and inflammatory cardiomyopathies (sarcoidosis, hemochromatosis, Fabry disease, and radiation- and chemotherapy-
induced restrictive disorders); (4) hemodynamically significant valvular heart disease; (5) pericardial diseases (particu-
larly constrictive pericarditis); (6) high-output heart failure; and (7) end-stage kidney disease. These diseases were rec-
ognized long before HFpEF was defined as a disorder, have specific targeted treatments, and have generally been
excluded from randomized controlled trials of new drugs for HFpEF. Interestingly, after the exclusion of HFpEF
mimics, patients demonstrate the typical clinical and pathophysiologic features of cardiometabolic HFpEF, with an
exceptionally high prevalence of central adiposity, dysglycemia, hypertension, and systemic inflammation—even
though large-scale trials did not require participants to have any feature of a cardiometabolic disorder. The homoge-
neity of the phenotypic presentations of these patients is consistent with the lack of observed heterogeneity in the
responses to broad-based treatments (ie, sodium-glucose cotransporter 2 inhibitors, finerenone and incretins). Impor-
tantly, many patients with adiposity-related HFpEF were not permitted to participate in large-scale trials, which
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excluded patients with severe obesity, lower natriuretic peptides and without manifest echocardiographic diastolic fill-
ing abnormalities. In conclusion, the exclusion of HFpEF mimics from the broad population of patients with left-sided
heart failure and an ejection fraction �50% yields a relatively homogeneous patient population with the features of
adiposity-related HFpEF. (J Cardiac Fail 2026;32:1475�1481)
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When physicians encounter a patient with chronic heart
failure, symptoms, signs or laboratory evidence of conges-
tion, increased left ventricular (LV) filling pressures at rest
or during exercise, and a LV ejection fraction �50%, they
are reminded, first and foremost, to consider and to
exclude the presence of established diseases that present
in a manner akin to patients with heart failure with pre-
served ejection fraction (HFpEF). These diseases include
(1) cardiac amyloidosis; (2) hypertrophic cardiomyopathy;
(3) infiltrative, restrictive, and inflammatory cardiomyopa-
thies (sarcoidosis, hemochromatosis, Fabry disease, endo-
myocardial fibrosis, and radiation- and chemotherapy-
induced restrictive disorders); (4) hemodynamically signifi-
cant valvular heart disease; (5) pericardial diseases (partic-
ularly constrictive pericarditis); (6) high-output heart
failure; and (7) end-stage kidney disease. By convention,
these diseases are referred to as “HFpEF mimics,”
“HFpEF mimickers,” or “HFpEF masqueraders.”1-4 Other
diseases that are characterized by exertional dyspnea, LV
ejection fraction �50% but have normal LV filling pres-
sures or LV morphology (eg, pulmonary arterial hyperten-
sion, chronic lung disease, severe anemia, rapid atrial
fibrillation, deconditioning) can be grouped together as
“non-left-heart HFpEF mimics,” and they are not consid-
ered further in this perspective.

At first, the use of the term “HFpEF mimic” might seem
to represent a highly unusual and inexplicable naming con-
vention. Why are diseases that mimic HFpEF referred to as
“HFpEF mimics”? What are “HFpEF mimics” actually mim-
icking?
HFpEF mimics were recognized as diseases
before HFpEF was defined

When the modern era of heart failure emerged in the
1970s, trials focused on patients with systolic dysfunction,
generally defined at the time as an ejection fraction of
�35% or meaningful LV enlargement, typically caused by
an ischemic or nonischemic dilated cardiomyopathy. In
the 1980s, it was recognized that some patients with heart
failure did not exhibit substantial systolic dysfunction.5�7

With the advent of routine laboratory tests, echocardiog-
raphy, cardiac catheterization, and myocardial biopsy,
clinicians were able to identify patients with cardiac amy-
loidosis; hypertrophic, infiltrative, restrictive, and
inflammatory cardiomyopathies; hemodynamically signifi-
cant valvular heart disease; constrictive pericarditis; high-
output heart failure; and end-stage kidney disease, and
these diseases were recognized as specific causes of heart
failure in patients without a low ejection fraction. Such
patients were excluded from participation in trials of
direct-acting vasodilators, positive inotropic agents,
angiotensin-converting enzyme inhibitors, beta-adrener-
gic blockers, and mineralocorticoid receptor antagonists,
which focused on patients with heart failure with reduced
ejection fraction (HFrEF).

Interestingly, a few early trials allowed the enrollment of
patients with an ejection fraction >35%. The V-HeFT and
V-HeFT II trials (carried out from 1980 to 1991) enrolled a
few hundred patients with a LV ejection fraction of
>35%,8 but the patients did not appear to respond favor-
ably to hydralazine and isosorbide dinitrate. The number
of patients with an LV ejection fraction of �50% in these 2
trials is not known but was likely to be few, because all
patients were required to have meaningful LV enlarge-
ment. In the Digitalis Investigation Group (DIG) trial (car-
ried out from 1991 to 1995), a small minority of patients—
719 of 7788 (9.2%)—had an ejection fraction �50%,9 and
they did not exhibit a favorable effect of digoxin on car-
diovascular death or heart failure hospitalization.
The emergence and design of large-scale trials
dedicated to HFpEF

In 1999, the Candesartan in Heart Failure: Assessment of
Reduction in Mortality and Morbidity (CHARM) investiga-
tors first proposed the term HFpEF as identifying patients
with heart failure who had a LV ejection fraction >40%,10

but this numerical threshold represented an arbitrary
value. The CHARM trials studied heart failure with a broad
spectrum of ejection fractions, and the HFpEF and HFrEF
trials were run in parallel.11 Given the expected variance
in ejection fraction measurements, the investigative sites
likely had some discretion as to whether to enroll patients
into one trial or the other. Subsequent work demonstrated
that the pathophysiologic features of patients with an
ejection fraction of 41%�49% (ie, those with mildly
reduced ejection fraction) resembled that seen in patients
with heart failure and an ejection fraction of �40% (ie,
HFrEF).12 As a result, the universal definition of HFpEF
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currently defines HFpEF as requiring a LV ejection fraction
�50%.3

The first stand-alone trials of patients with HFpEF with
>1000 patients were the Irbesartan in Heart Failure with
Preserved Systolic Function Trial (I-PRESERVE) trial (initiated
in 2002)13 and the Treatment of Preserved Cardiac Func-
tion Heart Failure with an Aldosterone Antagonist (TOP-
CAT) trial (initiated in 2006)14; these trials enrolled patients
with a LV ejection fraction of �45% and specifically
excluded HFpEF mimics, that is, those with cardiac amy-
loidosis, hypertrophic and restrictive cardiomyopathies,
hemodynamically significant valvular heart disease, con-
strictive pericarditis, and end-stage kidney disease, as well
as those with chronic lung disease or cor pulmonale. All
HFpEF trials initiated since 2002 specified eligibility criteria
that excluded the participation of patients with HFpEF
mimics. These large-scale trials subsequently demon-
strated the efficacy of sodium-glucose cotransporter 2
inhibitors (SGLT2i), mineralocorticoid receptor antagonists,
and incretin drugs.15�19 Trials with similar exclusion criteria
also reported the lack of efficacy of angiotensin receptor
blockers and drugs that dilate peripheral veins and the pul-
monary vasculature through a nitric oxide-cyclic guanosine
monophosphate mechanism.20�27 Ongoing prospective
observational studies of HFpEF involving deep phenotyp-
ing are also excluding patients with HFpEF mimics.28

Therefore, HFpEF has been defined operationally by
the criteria that were used to define patient eligibility into
placebo-controlled trials that have established the evi-
dence base for our treatment of the disease. Accordingly,
true HFpEF is defined by symptoms and signs of heart fail-
ure, an LV ejection fraction �50%, and objective evidence
of hemodynamic congestion, usually reflected by LV dia-
stolic filling abnormalities, increased natriuretic peptides
or increased LV filling pressures at rest or exercise, exclud-
ing HFpEF mimics.
HFpEF mimics are diseases with their own
defined treatments

Why have patients who had HFpEF mimic diseases been
excluded from participation in HFpEF trials? HFpEF
mimics are well-defined disorders with a rich clinical his-
tory dating back for decades (and preceding the delinea-
tion of HFpEF as a clinical entity), a defined pathogenesis,
and (most importantly) highly effective disease-specific
treatments. Cardiac amyloidosis results from the infiltra-
tion of amyloid fibrils, and transthyretin forms respond
favorably to treatment with drugs that suppress amyloid
synthesis or stability.29,30 Hypertrophic cardiomyopathy is
frequently a monogenetic, polygenetic, or epigenetically
driven disease that benefits symptomatically from cardiac
myosin inhibitors.31,32 Sarcoidosis is treated with immuno-
suppressive agents33; hemochromatosis responds to phle-
botomy or iron chelation therapy34; and Fabry disease is
managed with enzyme-replacement and pharmacologic
chaperone therapies.35,36 High-output heart failure
responds to cause-specific treatments (eg, thiamine and
arteriovenous shunt revisions) 37,38; the cardiac abnormali-
ties of end-stage kidney disease are reversed after renal
transplantation39,40; and constrictive pericarditis and severe
valvular disease benefit from surgical or device interven-
tions that alleviate the primary hemodynamic
derangement.41,42 The established benefits of disease-spe-
cific treatments make it unethical to withhold treatment
and randomize patients to placebo or an intervention being
evaluated for the management of true HFpEF (Fig. 1).

The proportion of patients with heart failure, increased
LV filling pressures, and an ejection fraction of �50% who
have a disease classified as a HFpEF mimic is not known.
Cohort studies have not defined the prevalence of HFpEF
mimics in any representative patient population that
presents to a clinician with complaints of exertional dys-
pnea and is found to have heart failure and an ejection
fraction of �50% on their initial assessment. Two-dimen-
sional Doppler echocardiography, when performed and
interpreted with experience and when considered
together with other features (age and accompanying con-
ditions), should be able to identify most patients with
HFpEF mimics. However, many patients do not undergo
additional definitive diagnostic testing for cardiac amy-
loidosis or sarcoidosis. The medical literature is replete
with reports of patients with HFpEF mimics who were ini-
tially diagnosed and treated as if they had true
HFpEF42�44

—an unfortunate occurrence because HFpEF
mimics require disease-specific treatments.

It should be noted that some patients with coronary
artery disease experience exertional dyspnea (rather than
angina) as the primary symptom of effort-induced ischemia.
These patients likely represent a very small minority of
patients with epicardial artery disease, and there is no non-
invasive test that can reliably elucidate the potential contri-
bution of ischemia to complaints of exertional dyspnea. At
the present time, such patients can only be defined retro-
spectively, on the basis of the observation that coronary
revascularization has led to resolution of symptoms of
effort-induced breathlessness in an individual patient. How-
ever, in general, the completeness of coronary revasculari-
zation (when applied routinely) has not been associated
with improved exertional dyspnea and a reduced risk of
heart failure hospitalizations among patients with heart fail-
ure and an ejection fraction �50%.45 In light of these diag-
nostic difficulties and therapeutic uncertainties, patients
with exertional dyspnea as the primary symptom of effort-
induced ischemia were not excluded from participation in
large-scale trials. Therefore, we have not included this dis-
order in our listing of HFpEF mimics, a decision that is
aligned with an identical decision made by scientific state-
ments, consensus documents and guidelines.

Interestingly, a similar exclusionary principle has been
applied to trials of HFrEF. For most of the past 40 years,
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trials of new agents for HFrEF have typically excluded
patients with reversible causes or requiring disease-spe-
cific interventions. These have included drug-related car-
diomyopathies; tachycardia-induced cardiomyopathy;
malignant hypertension; hyper- or hypothyroidism; acute
myocarditis or peripartum cardiomyopathy; nutritional
deficiencies (thiamine, selenium, etc); cardiac amyloidosis
with a reduced ejection fraction; or cardiomyopathy
potentially related to acute ischemia or hibernating myo-
cardium. These disorders were generally excluded from
large-scale trials of HFrEF; they have disease-specific
treatments; and the role of neurohormonal activation and
the efficacy of neurohormonal antagonism in these disor-
ders is not known.
Patient characteristics and treatment responses
in dedicated HFpEF trials

What are the features of the trial participants who have
been enrolled in randomized controlled trials in HFpEF?
Nearly all the patients have had abdominal obesity46,47
Fig 1. Clinical, pathophysiologic, and therapeutic features that distinguish p
heart failure, increased left ventricular filling pressures, and an ejection fraction
ally characterized by the presence of central adiposity (and associated [typica
dominated large-scale trials that demonstrated the efficacy of sodium-glucos
dence of heterogeneity of the treatment benefit across subgroups; and (2) “H
HFpEF was identified as a clinical entity, with distinct pathophysiologic mec
ments. Because of the need to provide disease-specific treatments that were
were generally not allowed to be recruited into large-scale HFpEF trials. The
ity-related disorder, even though the eligibility criteria for these trials did not
many patients with adiposity-related HFpEF were also not allowed to participa
obesity or who did not have meaningful increases in natriuretic peptides. HFp
and a history of hypertension; >80% have had overweight
or obesity; one-half have had type 2 diabetes,15�17 with
dysglycemia and insulin resistance in �75%48,49; and the
vast majority have had evidence for systemic inflamma-
tion.15�17,50 These features correspond closely to what
has been referred to as “cardiometabolic HFpEF,” an
endotype that has been causally linked to the upstream
influence of excess and dysfunctional visceral fat.51,52

According to the 2023 American College of Cardiology
Scientific Statement on HFpEF,3 the vast majority of
patients with HFpEF can be considered to have “cardio-
metabolic HFpEF.” Aging (through its effects to promote
visceral adiposity), hypertension (mediated through adi-
posity-related arterial stiffness), and atrial fibrillation
(through adiposity-mediated atrial myopathy) may be con-
sidered components of adiposity-related HFpEF (Fig. 1).
The mechanistic importance of these pathophysiological
derangements (independent of adiposity) remains to be
demonstrated.53,54

The homogeneity of the cardiometabolic features of
patients enrolled in HFpEF trials is consistent with the lack
of heterogeneity in the observed treatment responses in
atients with HFpEF mimics from patients with true HFpEF. Patients with
�50% can be grouped into those with (1) “true HFpEF,” which is gener-
lly downstream] cardiometabolic disorders) and whose participation has
e cotransporter 2 inhibitors, finerenone, and incretin drugs, without evi-
FpEF mimics,” which comprise defined diseases, recognized long before
hanisms and which respond favorably to targeted disease-specific treat-
expected to provide considerable benefits, patients with HFpEF mimics
patients who participated in these trials had all the features of an adipos-
require patients to have any cardiometabolic abnormality. Interestingly,
te in large-scale trials, because these trials excluded patients with severe
EF, heart failure with preserved ejection fraction.
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these studies. In the patients enrolled in the DELIVER and
EMPagliflozin outcomE tRial in Patients With chrOnic
heaRt Failure With Preserved Ejection Fraction
(EMPEROR-Preserved) trials (which studied SGLT2i), the
Finerenone Trial to Investigate Efficacy and Safety Supe-
rior to Placebo in Patients With Heart Failure (FINEARTS-
HF) trial (which studied finerenone) and the incretin trials
(which studied semaglutide and tirzepatide), patients
showed consistent responses across all prespecified and
post hoc subgroups.15�19 Patients with coronary artery
disease, atrial fibrillation, or elevated blood pressure (with
presumed arterial stiffness) did not show differential
responses to treatment, even though they were well-rep-
resented in the trials and have been hypothesized (by
some) to produce HFpEF by cardiometabolic- and adipos-
ity-independent pathways. It is noteworthy that SGLT2i,
mineralocorticoid receptor antagonists, and incretin drugs
reduce visceral adiposity and mute the activation of dele-
terious molecular signaling pathways that accompany an
expansion of visceral fat mass.52 However, the degree to
which these actions contribute to their clinical benefits in
patients with HFpEF has not been defined.
Lack of full representation of adiposity-related
HFpEF in large-scale trials

Even though patients with HFpEF who have been eligible
for clinical trials have had all the typical features of a cardi-
ometabolic disorder, it should be noted that large-scale
trials did not require participants to have any feature of an
adiposity-related disease. In fact, the eligibility criteria of
these trials systematically excluded many patients with
adiposity-related HFpEF. In most trials, patients were not
permitted to participate if they had a body mass index
>40 to 45 kg/m2 or if they did not have meaningfully ele-
vated levels of natriuretic peptides.13�18 Suppression of
circulating natriuretic peptides is a typical feature of obe-
sity-related HFpEF.55,56 In addition, many trials required
patients to have evidence of diastolic filling abnormalities
on echocardiography, but this finding is present in a
minority of patients who have demonstrable HFpEF.57

The SUMMIT trial did not restrict the participation of
patients with marked obesity and did not require patients
to have diastolic filling abnormalities or a threshold level
of natriuretic peptides, and it reported striking clinical
benefits aftertreatment with a drug that caused meaning-
ful decreases in body weight and metrics of central adi-
posity.19 The exclusion of patients with marked adiposity
may have attenuated the reported magnitude of clinical
benefit in large-scale trials.46,58�60
Summary and conclusions

The term “HFpEF mimics” refers to a group of distinct dis-
eases that have pathophysiologic mechanisms and
therapeutic responses that are fundamentally different
from true HFpEF. HFpEF mimics refer to specific disorders
that were recognized long before HFpEF was defined as a
clinical entity, should be identified during a patient’s initial
clinical evaluation, and have their own disease-specific
treatments. Importantly, patients with HFpEF mimics have
been systematically excluded from large-scale placebo-
controlled trials of therapeutic interventions for HFpEF for
the past 20 to 25 years.

After the exclusion of patients with HFpEF mimics, the
patients who remained eligible for participation in large-
scale HFpEF trials showed the characteristic features of adi-
posity-related HFpEF—even though the eligibility criteria
for these trials did not require patients to have any cardio-
metabolic feature. Importantly, these trials demonstrated
clinical benefits of drugs that are known to favorably influ-
ence adipose tissue biology—without evidence for hetero-
geneity of the treatment benefit across subgroups.

Therefore, the exclusion of HFpEF mimics from the
broad population of patients with heart failure and an ejec-
tion fraction �50% yields a relatively homogeneous patient
population with the clinical and pathophysiologic features
of a cardiometabolic- and adiposity-related disorder, even
though these trials generally excluded many patients with
severe adiposity. Patients with adiposity-related HFpEF—
referred to as “true HFpEF”—have dominated participation
in trials that established the efficacy of SGLT2 inhibitors,
finerenone, and incretin drugs. Diseases that are grouped
together as “HFpEF mimics” are singled out, because they
masquerade as adiposity-related HFpEF.
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