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Abstract

Background: Heart failure with improved ejection fraction (HFimpEF) is characterized by
recovery of left ventricular systolic function after treatment for heart failure with reduced ejection
fraction. The safety of withdrawing guideline-directed medical therapy (GDMT) after recovery remains
uncertain. Objective: To evaluate the effects of GDMT withdrawal versus continuation in patients with
recovered or improved left ventricular systolic function.

Methods: A systematic review was conducted according to PRISMA 2020 guidelines. MEDLINE,
Embase, LILACS, and the Cochrane Central Register of Controlled Trials were searched through
March 2025. Comparative studies evaluating GDMT withdrawal versus continuation in HFimpEF were
included. The primary outcome was relapse of left ventricular systolic dysfunction. Secondary outcomes
were heart failure hospitalization, mortality, and quality of life.

Results: Eight studies were included. Relapse of left ventricular dysfunction occurred in up to
58% of patients after therapy withdrawal in recovered dilated cardiomyopathy, whereas most patients
with atrial fibrillation—mediated cardiomyopathy maintained preserved ventricular function during
short-term follow-up. In a meta-analysis of three prospective studies (n = 133), GDMT withdrawal was
associated with a significantly increased risk of relapse compared with continued therapy (OR 15.37,
95% CI 2.75-85.82; I> = 0%). Observational studies consistently reported higher rates of heart failure
hospitalization and adverse cardiovascular outcomes after treatment withdrawal.

Conclusions: GDMT withdrawal may increase the risk of recurrent ventricular dysfunction and
adverse cardiovascular outcomes in HFimpEF. The available evidence supports continuation of therapy
in most patients, although further randomized studies are needed to identify patients who may safely
discontinue treatment.

Keywords: Heart failure; recovered ejection fraction; HFimpEF; guideline-directed medical therapy;
therapy withdrawal; systematic review

What is new? What is important?

Heart failure with improved ejection fraction (HFimpEF) is increasingly recognized as a distinct clinical phenotype.
However, uncertainty remains regarding the safety of withdrawing guideline-directed medical therapy after recovery of systolic
function. This systematic review summarizes the available evidence on therapy withdrawal in HFimpEF and suggests that
discontinuation may be associated with a substantially increased risk of relapse of left ventricular systolic dysfunction. These
findings are consistent with current guideline recommendations favoring continuation of therapy in most patients with recovered
ejection fraction.
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INTRODUCTION

Heart failure (HF) remains a major cause of
morbidity and mortality worldwide despite substantial
advances in pharmacological and device-based
therapies. In patients with heart failure with reduced
ejection fraction (HFrEF), guideline-directed medical
therapy (GDMT) has significantly improved survival,
reduced hospitalizations, and promoted reverse cardiac
remodeling [1].

As a consequence of contemporary HF
management, an increasing proportion of patients
experience substantial improvement in left ventricular
systolic function. This clinical entity, currently
referred to as heart failure with improved ejection
fraction (HFimpEF), is increasingly recognized as a
distinct phenotype within the heart failure spectrum
and is defined by a previous left ventricular ejection
fraction (LVEF) <40%, followed by a subsequent
improvement in LVEF after treatment [1, 2].

Although patients with HFimpEF generally
have better clinical outcomes than those with
persistent HFrEF, uncertainty remains regarding the
biological significance of ventricular recovery. Reverse
remodeling may represent true myocardial recovery in
some patients, whereas in others it may reflect disease
remission maintained by ongoing neurohormonal
blockade [3, 4].

These uncertainties have important therapeutic
implications. Current clinical practice guidelines
recommend continuation of GDMT in patients with
HFimpEF; however, long-term treatment may be
associated with medication burden, adverse effects,
and healthcare costs. Consequently, whether GDMT
can be safely withdrawn in selected patients with
recovered ventricular function remains an unresolved
clinical question [1].

Given the increasing prevalence of HFimpEF
and the ongoing uncertainty regarding long-term
management strategies, we conducted a systematic
review and meta-analysis to evaluate the clinical
effects of withdrawal versus continuation of GDMT
in patients with recovered or improved left ventricular
systolic function.

MATERIAL AND METHODS

STUDY DESIGN

This systematic review was conducted in
accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
2020 guidelines. The methodology followed
established recommendations from the Cochrane
Handbook for Systematic Reviews of Interventions.

ELIGIBILITY CRITERIA

Eligibility criteria were defined using the
Population, Intervention, Comparator, Outcomes,
and Study design (PICOS) framework.

POPULATION

Studies were eligible if participants had a
documented history of HFTEF (baseline LVEF <40%)
and subsequently achieved HFimpEF according to
the definition adopted by contemporary heart failure
guidelines, namely a baseline LVEF <40% with a
follow-up LVEF >40% and an absolute improvement
of at least 10 percentage points.

INTERVENTION

Withdrawal, discontinuation, or de-escalation
of guideline-directed medical therapy (GDMT) used
for the treatment of heart failure, including angiotensin-
converting enzyme inhibitors (ACE inhibitors),
angiotensin receptor blockers (ARBs), angiotensin
receptor—neprilysin inhibitors (ARNIs), beta-blockers,
mineralocorticoid receptor antagonists (MRASs), or
sodium—glucose cotransporter-2 inhibitors (SGLT2
inhibitors).

COMPARATOR

Continuation or maintenance of guideline-
directed medical therapy.

OUTCOMES

Studies reporting at least one of the following
clinically relevant outcomes were included: relapse
of left ventricular systolic dysfunction, heart failure
hospitalization, cardiovascular mortality, all-cause
mortality, clinical deterioration or worsening heart
failure.

STUDY DESIGN

Randomized controlled trials and observational
comparative studies (prospective or retrospective
cohort studies) were eligible.

EXCLUSION CRITERIA

Excluded records comprised case reports, case
series, narrative reviews, editorials, letters to the editor,
studies lacking a comparator group, pediatric-only
populations, and duplicate publications.
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SEARCH STRATEGY

A comprehensive literature search was
performed in MEDLINE (via PubMed), Embase,
LILACS, and the Cochrane Central Register of
Controlled Trials (CENTRAL) from database
inception to March 15, 2025. Search strategies

combined controlled vocabulary terms (MeSH,
Emtree, and DeCS) and free-text keywords
related to heart failure with reduced ejection
fraction, recovered or improved ejection fraction,
and treatment withdrawal. The complete search
strategies for all databases are provided in
Supplementary Table S1.

Supplementary Table S1
Search strategies used in the electronic databases
Database Search Strategy Results
(“Heart Failure with Reduced Ejection Fraction” [MeSH] OR HFrEF OR “systolic heart failure”)
PubMed AND (“Recovered Ejection Fraction” OR “improved ejection fraction” OR “recovered LVEF” OR 14
(MEDLINE) HFrecEF) AND (“Drug Withdrawal” [MeSH] OR “therapy withdrawal” OR “treatment
discontinuation” OR “withdrawal of pharmacologic treatment”)
(“heart failure with reduced ejection fraction”/exp OR “systolic heart failure” OR HFrEF) AND
Embase (“ejection fraction”/exp AND (recovered OR improved)) AND (“drug withdrawal”/exp OR 184
“treatment discontinuation” OR “therapy interruption” OR “pharmacologic withdrawal’)
(“insuficiencia cardiaca con fraccion de eyeccion reducida” OR “insuficiencia cardiaca sistolica”
LILACS OR HFrEF) AND (“fraccion de eyeccion recuperada” OR “mejoria de fraccion de eyeccion”) AND 12
(BVS/DeCS) (“retiro del tratamiento” OR “suspension de la terapia” OR “abandono del tratamiento” OR
“interrupcion terapéutica’)
Cochrane (“heart failure” OR HFrEF) AND (“recovered ejection fraction” OR HFimpEF OR HFrecEF) AND 38
CENTRAL (“therapy withdrawal” OR “drug discontinuation” OR “treatment withdrawal)

STUDY SELECTION

All retrieved records were imported into a
reference management software and duplicates were
removed. Two reviewers independently screened
titles and abstracts to identify potentially eligible
studies. Full texts of relevant articles were subsequently
assessed for eligibility.

Disagreements were resolved through discussion
and consensus.

DATA EXTRACTION

Data extraction was independently performed
by two reviewers using a standardized data collection
form.

The following information was extracted first
author and year of publication, country, study design,
sample size, baseline patient characteristics, definition
of recovered ejection fraction, therapies withdrawn
or continued, duration of follow-up, reported clinical
outcomes.

RISK OF BIAS ASSESSMENT

Risk of bias was independently assessed by
two reviewers.

Randomized controlled trials were evaluated
using the Cochrane Risk of Bias 2 (RoB 2) tool.
Observational studies were assessed using the

Newecastle—Ottawa Scale (NOS). Disagreements were
resolved through consensus.

DATA SYNTHESIS

Due to anticipated heterogeneity in study
populations, definitions of recovered ejection fraction,
treatment withdrawal strategies, and outcome reporting,
results were summarized using a qualitative narrative
synthesis.

When studies reported comparable outcomes,
results were described according to study design
and clinical endpoints. The certainty of evidence for
each outcome was assessed using the Grading of
Recommendations Assessment, Development and
Evaluation (GRADE) framework.

PROTOCOL REGISTRATION

The protocol for this systematic review was
not prospectively registered.

RESULTS

STUDY SELECTION

The literature search identified records across
the selected databases, including MEDLINE, Embase,
and the Cochrane Library. After removal of duplicate
records, the remaining studies were screened based on
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titles and abstracts. Full-text articles were subsequently
assessed for eligibility according to the predefined
inclusion and exclusion criteria. Studies were excluded
if they did not include a comparator group, did not
evaluate withdrawal of guideline-directed medical
therapy, or did not report relevant clinical outcomes.

PubMed (n = 14)

Embase (n = 184)

LILACS (n = 12)
Cochrane CENTRAL (n = 38)

Records identified from databases (n = 248)

Finally, eight studies met the eligibility criteria
and were included in the qualitative synthesis,
comprising three interventional withdrawal studies
and five observational cohort studies. The study
selection process is summarized in the PRISMA
flow diagram (Figure 1).

Y

Y

Records screened (title and abstract)
(n =192)

Duplicates removed (n = 56)

Records excluded (n = 157)
» Not HFimpEF population (n = 61)

Y

Full text articles assessed for eligibility
(n = 35)

»| = Not therapy withdrawal intervention (n = 38)
* Review articles / editorials (n = 31)
* Irrelevant outcomes (n = 27)

Full text articles excluded (n = 27)

Y

Studies included in qualitative synthesis
(n=8)

* Randomized controlled trials = 3

¢ Observational cohort studies = 5

[INCLUDED] [ELIGIBILITY [ SCREENING | [IDENTIFICATION ]

Y

* No comparator group (n = 11)
* Not GDMT withdrawal intervention (n = 9)
* Inadequate outcome reporting (n = 7)

Figure 1. PRISMA 2020 flow diagram showing the study selection process for the systematic review of withdrawal versus
continuation of guideline-directed medical therapy in patients with HFimpEF.

CHARACTERISTICS OF INCLUDED STUDIES

A total of eight studies met the inclusion
criteria, comprising three studies in patients with
recovered dilated cardiomyopathy, one study in
atrial fibrillation—-mediated cardiomyopathy, and
four studies involving broader HFimpEF populations

or ischemic etiologies. Study designs included three
randomized or prospective withdrawal studies and
five observational cohort studies. The general
characteristics of the included studies are summarized
in Table 1A, whereas details regarding the
interventions, comparators, and reported outcomes
are presented in Table 1B.

Table 14
Study characteristics of the included studies
Study Country Study design Population Sample size
Halliday, 2019 [5] United Kingdom Randomized clinical trial Recovered dilated cardiomyopathy 51
Bakhsh, 2020 [6] Canada Pilot withdrawal study Recovered dilated cardiomyopathy 22
Chen, 2021 [10] China Prospective observational cohort Dilated (':ardlomyop athy with 70
improved EF
. . .. . Atrial fibrillation—mediated
Segan, 2025 [7] Australia Randomized clinical trial cardiomyopathy with recovered EF 60
. . Post-myocardial infarction HF with
Lee, 2023 [11] South Korea Prospective registry cohort restored EF 726
Chen, 2025 [8] China Retrospective cohort HF with improved EF 4,560
Vaduganathan, 2024 [9]| International Registry cohort HF with improved EF 8,728
Basile, 2025 [12] Sweden Registry-based observational cohort HF with improved EF 8,728
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Table 1B
Interventions and reported outcomes
Study Intervention Comparator Primary reported outcomes
Halliday, 2019 [5] Withdrawal of HF therapy COI;E::;;C;HF Relapse of cardiomyopathy
Withdrawal of ACE inhibitors and . Decline in LVEF; recurrence of LV
Bakhsh, 2020 [6] beta-blockers Continued therapy dysfunction
. . Continued .
Chen, 2021 [10] Spironolactone withdrawal spironolactone Relapse of cardiomyopathy
Segan, 2025 [7] Withdrawal of HF therapy Continued therapy Maintenance of LVEF; quality of life
Lee, 2023 [11] Discontinuation of RAAS inhibitors Con.tlnl.lefl RAAS All-caus.e mortality, r.nyf)car.dlal
inhibitors infarction, HF hospitalization
Chen, 2025 [8] GDMT discontinuation Continued GDMT Major adverse cardiovascular events;
recurrent HF
Vaduganathan, . . Cardiovascular mortality; HF
2024 [9] Withdrawal of GDMT components Continued GDMT hospitalization
. Withdrawal of RASi/ARNI, beta- . Cardiovascular mortality or HF
Basile, 2025 [12] blockers, or MRA Continued therapy hospitalization

Abbreviations: HF, heart failure; HFimpEF, heart failure with improved ejection fraction; GDMT, guideline-directed medical therapy;
LVEF, left ventricular ejection fraction; ACE, angiotensin-converting enzyme; RAAS, renin—angiotensin—aldosterone system; RASi,
renin—angiotensin system inhibitor; ARNi, angiotensin receptor—neprilysin inhibitor; MRA, mineralocorticoid receptor antagonist.

DILATED CARDIOMYOPATHY

Across studies evaluating recovered dilated
cardiomyopathy, withdrawal of GDMT was
consistently associated with a high risk of recurrent
left ventricular dysfunction, with relapse rates ranging
from 44% to 58%. Similar findings were observed
regardless of whether complete GDMT or individual
pharmacological classes were withdrawn. These
findings were reported in the TRED-HF trial, the
pilot study by Bakhsh et al., and the prospective
cohort by Chen et al. [5, 6, 10].

ATRIAL FIBRILLATION-MEDIATED
CARDIOMYOPATHY

The WITHDRAW-AF study by Segan et al.
[7] evaluated withdrawal of heart failure therapy
after successful rhythm control and normalization of
left ventricular ejection fraction in patients with
atrial fibrillation—-mediated cardiomyopathy.

OTHER HFIMPEF POPULATIONS

Four studies evaluated broader HFimpEF
populations, consistently demonstrating that withdrawal

of one or more components of GDMT was
associated with worse cardiovascular outcomes,
including recurrent heart failure, hospitalization,
and mortality. These studies included patients with
ischemic and nonischemic etiologies and evaluated
withdrawal of different neurohormonal therapies
[8,9, 11, 12].

Overall, the included studies encompassed
diverse HFimpEF etiologies and withdrawal strategies,
reflecting the heterogeneity of clinical practice and
supporting the need for etiology-specific interpretation
of treatment withdrawal outcomes.

RISK OF BIAS ASSESSMENT

Among the interventional studies, Halliday et
al. [5] and Segan et al. [7] were judged to have an
overall low risk of bias according to the RoB2 tool.
Although both studies were open-label, outcome
assessment relied largely on objective measures of
ventricular function, reducing the likelihood of
detection bias. The study by Bakhsh et al. [6] was
rated as having some concerns because of its small
sample size and limited reporting of allocation
procedures.

Table 2
Risk of bias assessment of interventional studies using RoB2
Stud Randomization Deviations from Missing Outcome Selection of Overall Risk
y Process Intended Interventions | Qutcome Data | Measurement | Reported Results
Halliday, 2019 Low Some concerns Low Low Low Low risk
Segan, 2025 Low Some concerns Low Low Low Low risk
Bakhsh, 2020 | Some concerns Some concerns Low Low Some concerns | Some concerns
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Five observational studies were assessed using
the Newcastle—Ottawa Scale. Lee et al. [11], Chen
etal. [8], Vaduganathan et al. [9], and Basile et al. [12]
achieved a score of 8 out of 9 on the Newcastle—

Ottawa Scale, indicating good methodological quality.
Nevertheless, all observational studies remain
susceptible to residual confounding and confounding
by indication despite statistical adjustment.

Table 3
Quality assessment of observational studies using the Newcastle-Ottawa Scale
Stud Selection | Comparability | Outcome | Total score
y (0-4) (0-2) (0-3) 0-9)

Chen et al., 2021 [10] 4 1 2 7
Lee et al., 2023 [11] 4 2 2 8
Chen et al., 2025 [8] 4 2 2 8
Vaduganathan et al., 2024 [9] 4 2 2 8
Basile et al., 2025 [12] 4 2 2 8

RECURRENCE OF LEFT VENTRICULAR SYSTOLIC
DYSFUNCTION

Across studies evaluating recovered dilated
cardiomyopathy, withdrawal of GDMT was consistently
associated with high relapse rates of left ventricular
dysfunction, ranging from 44% to 58%. This pattern
was observed regardless of whether complete GDMT
or individual pharmacological classes were withdrawn.
Similar findings were consistently observed across
the available interventional studies [5, 6, 10].

In contrast, the WITHDRAW-AF trial evaluated
patients with atrial fibrillation—mediated cardiomyopathy
after successful rhythm control and reported that
approximately 90% of patients maintained a left
ventricular ejection fraction >50% six months after
treatment withdrawal, suggesting a lower relapse
risk in selected patients with potentially reversible
cardiomyopathy [7].

Observational studies also supported an
association between treatment withdrawal and adverse
outcomes. Chen et al. reported recurrent HFrEF in
28.6% of patients with HFimpEF during follow-up
[8], while Basile et al. demonstrated higher rates
of cardiovascular mortality and heart failure
hospitalization following withdrawal of selected
GDMT components in a large national HFimpEF

registry [12].
HEART FAILURE HOSPITALIZATION

Evidence regarding heart failure hospitalization
was derived primarily from observational cohort
studies and consistently suggested that withdrawal
of guideline-directed medical therapy (GDMT) was
associated with a higher risk of recurrent heart
failure events. This association was observed across
different HFimpEF populations, including patients
with recovered cardiomyopathy and those with

restored left ventricular ejection fraction after acute
myocardial infarction. The increased risk was
reported following withdrawal of several GDMT
components, including renin—angiotensin system
inhibitors, angiotensin receptor—neprilysin inhibitors,
mineralocorticoid receptor antagonists, and other
neurohormonal therapies. These findings were
consistently observed in large registry-based and cohort
studies despite differences in patient populations and
treatment strategies [8, 11, 12].

Because studies varied substantially in
outcome definitions, therapeutic classes evaluated,
and duration of follow-up, quantitative pooling of
hospitalization outcomes was not considered
appropriate.

MORTALITY

Evidence regarding mortality was likewise
derived predominantly from observational studies.
Overall, discontinuation of GDMT was consistently
associated with a higher risk of adverse cardiovascular
outcomes, including all-cause mortality, cardiovascular
mortality, or composite endpoints incorporating heart
failure hospitalization. Although the specific outcome
definitions differed across studies, the direction of
the association consistently favored continuation of
GDMT. The largest registry analyses demonstrated
an increased risk following withdrawal of renin—
angiotensin system inhibitors/angiotensin receptor—
neprilysin inhibitors and mineralocorticoid receptor
antagonists, while other cohorts reported similar
findings after discontinuation of renin—angiotensin—
aldosterone system inhibitors in patients with
recovered ventricular function [8, 11, 12].

Because mortality outcomes, effect measures,
and composite endpoints were heterogeneous across
studies, quantitative synthesis was not feasible.
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QUALITY OF LIFE

Evidence regarding patient-reported quality of
life was scarce. Only one prospective study evaluated
this outcome, enrolling patients with atrial fibrillation—
mediated cardiomyopathy who achieved normalization
of left ventricular ejection fraction following successful
rhythm control. In this selected population, withdrawal
of GDMT was not associated with deterioration in
quality of life during six months of follow-up,
suggesting that carefully selected patients with
potentially reversible cardiomyopathy may tolerate
treatment withdrawal without short-term impairment
in patient-reported outcomes [7].

No quality-of-life data were reported by the
remaining prospective withdrawal studies or by the
observational cohorts included in this review.
Consequently, the available evidence remains
insufficient to determine the impact of GDMT
withdrawal on patient-reported outcomes across the
broader HFimpEF population. [5-9]

META-ANALYSIS

Although the pooled estimate suggested a
markedly increased risk of relapse following GDMT
withdrawal, the quantitative synthesis was restricted
to prospective withdrawal studies with comparable
relapse outcomes and was based on only three small
trials involving 133 participants. Therefore, the

meta-analysis should be interpreted as exploratory
and hypothesis-generating rather than definitive.

Across these trials, relapse of left ventricular
systolic dysfunction or heart failure recurrence occurred
in 21 of 71 patients (29.6%) in the withdrawal groups.
In contrast, no relapses were reported among
62 patients who continued therapy. The pooled effect
estimate was calculated using a random-effects model
(Mantel-Haenszel method). Withdrawal of GDMT
was associated with a significantly higher risk of
relapse compared with continued therapy (OR 15.37,
95% CI 2.75-85.82; I = 0%). Importantly, although
the magnitude of the pooled effect is uncertain due to
imprecision, the direction of the effect was consistent
with findings from larger observational cohorts,
which also demonstrated higher risks of recurrent
heart failure events following GDMT withdrawal.

A separate forest plot was generated only for the
relapse of LV dysfunction because hospitalization and
mortality outcomes lacked sufficiently homogeneous
event-level data for quantitative synthesis.

Although statistical heterogeneity was absent
(I = 0%), the pooled odds ratio should be interpreted
cautiously because the confidence interval was
extremely wide (OR 15.37, 95% CI 2.75-85.82),
reflecting substantial statistical imprecision due to
the limited number of events and the small sample
size. Consequently, the magnitude of effect remains
uncertain despite the consistent direction of the
association.

Relapse of LV Dysfunction / HF Recurrence: Withdrawal vs Continuation

Halliday 2019 (TRED-HF) | [

42:03-[2317 66!20]

Bakhsh 2019 |

|
10."5| [0.50;-212.77]

Segan 2025 (WITHDRAW-AF) | [

Pooled (random-effects) |

7!76 [0.38,157.15]

= 15.37 [2.75, 85.82]

10°

10t

102 102

Odds Ratio (log scale)

Figure 2. Forest plot showing pooled odds ratio for relapse of left ventricular dysfunction or heart failure recurrence after withdrawal
versus continuation of guideline-directed medical therapy. Squares represent individual study estimates and the diamond represents
the pooled effect using a random-effects model.
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CERTAINTY OF EVIDENCE (GRADE)

According to the GRADE framework, certainty
of evidence for the relapse of left ventricular
dysfunction was rated as moderate. Although most
evidence originated from prospective interventional
studies with a consistent direction of effect, certainty

was downgraded because of serious imprecision
related to the small sample size and wide confidence
intervals. Evidence for heart failure hospitalization
was rated as low, whereas certainty for mortality
was very low because of the observational design,
inconsistency, residual confounding, and serious
imprecision.

GRADE assessment of certainty of evidence

No. of . Risk of . . . . Publication | Overall
Outcome studies Study design bias Inconsistency | Indirectness | Imprecision bias certainty
Relapse of left .
ventricular Ragdomlg ed/prospect Not . . . Not Moderate
. 3 ive withdrawal . Not serious | Not serious Serious
systolic ) serious suspected | @OBO
. studies
dysfunction
Heart failure . . . . . Not Low
hospitalization 3 Observational cohorts | Serious Not serious | Not serious Serious suspected | @O0
Very low
. . . . . . Not
Mortality 3 Observational cohorts | Serious Serious Not serious Serious -1010)
suspected 0O

DISCUSSION

PRINCIPAL FINDINGS

This systematic review identified eight studies
evaluating the effects of guideline-directed medical
therapy (GDMT) withdrawal in patients with heart
failure and recovered or improved ejection fraction.
Overall, the available evidence suggests that treatment
withdrawal is associated with an increased risk of
recurrent left ventricular dysfunction and adverse
clinical outcomes. However, the magnitude of this
risk appears to vary according to the underlying
etiology of cardiomyopathy.

Patients with recovered dilated cardiomyopathy
consistently demonstrated higher relapse rates
following treatment withdrawal, supporting the
concept that improvement in ventricular function
may often represent disease remission rather than
permanent myocardial recovery. In contrast, patients
with atrial fibrillation—-mediated cardiomyopathy
generally maintained preserved ventricular function
after therapy withdrawal during short-term follow-up,
suggesting that selected reversible etiologies may
have a lower risk of recurrence. Observational studies
further indicated that discontinuation of neurohormonal
therapies was associated with higher rates of heart
failure hospitalization and adverse cardiovascular
outcomes.

The absence of statistical heterogeneity should
not be interpreted as evidence of high precision. Rather,
the extremely wide confidence interval indicates

considerable uncertainty around the pooled estimate,
emphasizing that the meta-analysis should primarily
be regarded as hypothesis-generating until larger
randomized trials become available.

COMPARISON WITH PREVIOUS LITERATURE

The findings of this review are consistent
with contemporary heart failure guidelines, which
recommend continuation of GDMT in patients with
HFimpEF despite recovery of left ventricular systolic
function [1]. The rationale for this recommendation
is supported by the concept that reverse remodeling
does not necessarily imply complete resolution of
the underlying myocardial disease. Experimental and
clinical studies have proposed that many patients
remain in a state of remission maintained by ongoing
neurohormonal blockade, rendering them susceptible
to recurrent ventricular dysfunction after treatment
withdrawal [3, 4].

Our findings also align with emerging
observational evidence demonstrating worse clinical
outcomes following discontinuation of renin—
angiotensin system inhibitors, mineralocorticoid
receptor antagonists, and other components of GDMT.
Importantly, the available data suggest that the risk
associated with treatment withdrawal may not be
uniform across all HFimpEF populations. Etiology
appears to be an important determinant of relapse
risk and may partly explain the heterogeneity observed
across studies.
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CLINICAL IMPLICATIONS

The present findings are consistent with current
recommendations favoring continuation of GDMT
in most patients with HFimpEF. Although recovery
of ventricular function is associated with improved
prognosis, the available evidence suggests that
treatment withdrawal may increase the risk of recurrent
ventricular dysfunction and adverse cardiovascular
outcomes.

Nevertheless, management decisions should
remain individualized. Patients with potentially
reversible cardiomyopathies, particularly those related
to atrial fibrillation and successful rhythm control,
may represent a subgroup in whom treatment
de-escalation could be considered under close
clinical surveillance. However, the current evidence
remains insufficient to support routine withdrawal
strategies in any specific patient subgroup.

LIMITATIONS

Several limitations should be considered.
First, the evidence base remains limited, with only
three prospective withdrawal studies available for
quantitative synthesis and a total sample size of
133 participants. Second, follow-up durations were
relatively short in most interventional studies,
limiting assessment of long-term outcomes. Third,
observational studies are inherently susceptible to
residual confounding and confounding by indication
despite statistical adjustment. Fourth, substantial
heterogeneity existed regarding patient populations,
underlying etiologies, definitions of recovery, treatment
withdrawal strategies, and outcome measures. Fifth,
this review was not prospectively registered in
PROSPERO or a similar database. Finally, the pooled
estimates should be interpreted as exploratory because
they were derived from a small number of studies
and events.

An additional limitation is that two large
observational studies were derived from the Swedish
Heart Failure Registry and may therefore include
partially overlapping patient populations. Although
these studies evaluated different therapeutic
components and reported complementary analyses,
the possibility of population overlap should be
considered when interpreting the consistency of
observational findings. However, these studies were
not included in the quantitative synthesis, minimizing
their influence on the pooled effect estimate.

FUTURE DIRECTIONS

Future research should focus on identifying
clinical, imaging, biomarker, and genetic predictors of
relapse after treatment withdrawal. Larger randomized
studies with longer follow-up are needed to determine
whether specific HFimpEF subgroups may safely
undergo treatment de-escalation and to clarify the
long-term effects of withdrawing individual
components of GDMT.

CONCLUSION

Available evidence suggests that withdrawal
of guideline-directed medical therapy may increase
the risk of recurrent left ventricular dysfunction and
adverse clinical outcomes in patients with heart
failure and improved ejection fraction. This risk
appears greatest in patients with recovered dilated
cardiomyopathy, whereas selected reversible
etiologies may have a lower risk of relapse. Given
the limited certainty of the available evidence and
the consistency of findings across prospective and
observational studies, the available evidence
supports continuation of GDMT in most patients
with HFimpEF. Further randomized studies are
required before treatment withdrawal can be
routinely recommended in clinical practice.

Introducere: Insuficienta cardiaca cu fractie de ejectie ameliorata (HFimpEF)
se caracterizeazd prin recuperarea functiei sistolice a ventriculului stang dupad
tratamentul insuficientei cardiace cu fractie de ejectie redusa. Siguranta intreruperii
terapiei medicamentoase recomandate de ghiduri (guideline-directed medical
therapy — GDMT) dupd recuperarea functiei ventriculare ramdne incertd.

Obiectiv: Evaluarea efectelor intreruperii comparativ cu continuarea terapiei
medicamentoase recomandate de ghiduri la pacientii cu recuperarea sau ameliorarea
functiei sistolice a ventriculului stang.

Metode: A fost realizata o revizuire sistematicd in conformitate cu recomandarile
PRISMA 2020. Au fost interogate bazele de date MEDLINE, Embase, LILACS si
Cochrane Central Register of Controlled Trials pand in martie 2025. Au fost incluse
studiile comparative care au evaluat intreruperea versus continuarea GDMT la
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pacientii cu HFimpEF. Obiectivul principal a fost recurenta disfunctiei sistolice a
ventriculului stang. Obiectivele secundare au inclus spitalizarea pentru insuficientd
cardiaca, mortalitatea si calitatea vietii.

Rezultate: Au fost incluse opt studii. Recurenta disfunctiei ventriculare stangi
a fost observata la pana la 58% dintre pacientii cu cardiomiopatie dilatativa recuperata
dupad intreruperea tratamentului, in timp ce majoritatea pacientilor cu cardiomiopatie
mediata de fibrilatia atriald au mentinut functia ventriculara pastrata pe parcursul
urmdririi pe termen scurt. In meta-analiza a trei studii prospective (n = 133),
intreruperea GDMT s-a asociat cu un risc semnificativ crescut de recurentd comparativ
cu continuarea tratamentului (OR = 15,37; IC 95%: 2,75-85,82; I = 0%). Studiile
observationale au raportat in mod constant rate mai mari de spitalizare pentru insuficientd
cardiaca si de evenimente cardiovasculare adverse dupa intreruperea terapiei.

Concluzii: Intreruperea terapiei medicamentoase recomandate de ghiduri poate
creste riscul de recurenta a disfunctiei ventriculare si de aparitie a evenimentelor
cardiovasculare adverse la pacientii cu HFimpEF. Dovezile disponibile sustin
continuarea tratamentului la majoritatea pacientilor, fiind insa necesare studii
randomizate suplimentare pentru identificarea celor la care terapia ar putea fi
intreruptd in sigurantd.
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