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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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EFFICACY OF PERINDOPRIL IN PATIENTS WITH HEART FAILURE AND REDUCED
EJECTION FRACTION (HFREF)

Natia Nazghaidze, Rusudan Agladze, Zviad Kereselidze, Nika Kuridze, Sophio Ungiadze, Shalva Petriashvili.

Cardiology Division, Caucasus Medical Centre, Georgia.

Abstract.

Background / Introduction

Heart failure with reduced ejection fraction (HFrEF) represents
a major global health burden, accounting for approximately half
of all heart failure cases and characterized by high mortality,
frequent hospitalizations, and progressive cardiac remodeling.
Angiotensin-converting enzyme (ACE) inhibitors constitute
a foundational cornerstone in the therapeutic management of
HFrEF. Perindopril is a long-acting ACE inhibitor with a highly
favorable safety profile; however, robust clinical data evaluating
its specific efficacy in HFTEF cohorts remain scarce.

Aims
To evaluate the therapeutic efficacy, reverse cardiac remodeling,

and clinical outcomes of perindopril versus sacubitril/valsartan
in patients with HFrEF in routine clinical practice.

Methods

This retrospective cohort study included 214 HFrEF patients
(LVEF < 40%, mean age 64.8 + 11.0 years) treated at Tbilisi
Heart Center between 2018 and 2025. Patients received GDMT
and were divided into two groups: Perindopril (n = 118) and
Sacubitril/Valsartan (n = 96). Clinical, echocardiographic, and
biochemical metrics were assessed at baseline (Visit 1), 2-3
weeks (Visit 2), and 3—6 months (Visit 3). Primary endpoints
included changes in LVEF and NYHA functional class.

Results

* Both treatment strategies significantly improved LVEF,
reduced left ventricular dimensions (LVEDD, LVESD), and
decreased pulmonary artery systolic pressure (ANOVA p <
0.01), with major reverse remodeling occurring between Visits
1 and 2.

* LVEF increased from 34.3 + 3.9% to 41.3 + 7.4% in the
perindopril group and from 30.8 + 5.2% to 33.8 = 8.1% in the
sacubitril/valsartan group.

* In multivariable linear regression analysis, treatment
group (B =-3.170, p = 0.004), baseline LVEF (B = 0.381, p =
0.005), and de novo heart failure (B = 2.966, p = 0.005) were
independent predictors of follow-up LVEF.

* Both cohorts showed significant longitudinal optimization
in NYHA functional class (p < 0.001). No significant changes
in serum potassium or renal function were observed. One-year
all-cause mortality did not differ significantly between groups
(33.1% vs. 22.9%, p = 0.103).

Conclusion

Perindopril therapy is associated with significant clinical
improvement, LVEF recovery, and positive reverse cardiac
remodeling in patients with HFrEF. Both perindopril and
sacubitril/valsartan demonstrate comparable efficacy in
reducing cardiac dimensions and optimizing NYHA functional
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status. Furthermore, perindopril maintains a favorable safety
profile with low nephrotoxicity, confirming its potential as an
effective therapeutic option in HFrEF management.

Key words. Perindopril, heart failure, reduced ejection
fraction (HFEF).

Introduction.

Heart failure (HF) is a structural and/or functional disorder
of the heart that results in an increase in intracardiac pressure
and/or a decrease in cardiac capacity, which leads to inadequate
blood supply to tissues during rest or physical activity [1]. HF is
a growing global problem; it is the second most frequent among
cardiovascular diseases and the first in terms of hospitalization.
Properly selected drug treatment for patients is the cornerstone
of the management of this nosology.

According to the classification, heart failure is distinguished
by the ejection fraction:

* HFrEF - Heart Failure with Reduced Ejection Fraction (EF

<40%).

* HFmrEF - Heart Failure with Mildly Reduced Ejection

Fraction (EF 41-49%).
* HFpEF — Heart Failure with Preserved Ejection Fraction
(EF = 50%).

Worldwide, the burden of heart failure has risen to about 23
million people, 50% of whom are patients with HFrEF [2].

Heart failure presenting with a reduced ejection fraction is
characterized by frequent episodes of worsening heart failure
and high mortality. The primary targets of treatment (clinical
endpoints) are: reducing mortality, reducing hospitalization,
and improving the quality of life. According to the current
therapeutic standard, first-line medications and recommended
[3] treatments [4,5] for HfrEF include: angiotensin-converting
enzyme (ACE) inhibitors, sacubitril-valsartan, beta-blocker,
spironolactone, SGLT2 inhibitors, and diuretics.

Perindopril is an ACE inhibitor, characterized by a long half-life
and a relatively low incidence of side effects (e.g., dry cough).
It has clinically proven efficacy across various cardiovascular
nosology, as demonstrated in major clinical trials including
ASCOT, EUROPA, PROGRESS, PREAMI, and ADVANCE.

Perindopril is currently widely used for the treatment of
hypertension [6], but data on its use in patients with a reduced
ejection fraction for the treatment of heart failure are scarce [7].

An analysis of existing data suggests its potential efficacy
within this specific cohort as well; however, strict adherence
to the tenets of evidence-based medicine dictates that targeted
clinical trials remain imperative to definitively substantiate
these findings.

The primary objective of our study is to evaluate the therapeutic
efficacy of perindopril versus sacubitril-valsartan (Uperio) in
the management of heart failure among patients presenting with
a reduced ejection fraction.
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The objective of this retrospective observational cohort study
was to compare clinical, echocardiographic, and biochemical
outcomes among patients with HFrEF treated with either
perindopril or sacubitril/valsartan in routine clinical practice.

Materials and Methods.

The study cohort comprised 214 patients with heart failure and
reduced ejection fraction (HFrEF), aged 23 to 89 years (mean
age: 64.77 £ 11.03 years), who underwent treatment at the
"Tbilisi Heart Center' clinic in Tbilisi between 2018 and 2025.
The sample included 35 female and 179 male patients.

A retrospective, observational, non-randomized cohort study
design was applied. Patients with missing baseline or follow-
up data for the primary endpoint were excluded from the
corresponding analysis. No imputation methods were applied

Inclusion Criteria:

+ Age 18 years and older

 Left ventricular ejection fraction (LVEF) < 40%

+ Estimated glomerular filtration rate (¢GFR) > 30 mL/min,
Renal function was assessed using serum creatinine and
e¢GFR calculated by the CKD-EPI equation

+ Systolic blood pressure > 100 mmHg

+ Serum potassium level < 5.2 mmol/L

Exclusion Criteria:

* Intolerance to ACE inhibitors or ARBs due to adverse

effects, particularly a documented history of angioedema

» Symptomatic hypotension, or asymptomatic systolic blood

pressure < 100 mmHg

* eGFR < 30 mL/min, or a dynamic decrease of < 35%

between study visits

+ Baseline serum potassium level > 5.2 mmol/L at enrollment,

or > 5.4 mmol/L during subsequent follow-up visits

» Implantable cardioverter-defibrillator (ICD) placement

within 3 months prior to the initial visit

* Peripartum or chemotherapy-induced cardiomyopathy

* Hemodynamically significant aortic valve stenosis

* Presence of any comorbid condition limiting life expectancy

to less than 1 year.

Therapeutic Intervention: Background therapy included
beta-blockers, mineralocorticoid receptor antagonists, SGLT2
inhibitors, loop diuretics, and other medications according to
contemporary heart failure guidelines-GDMT.

The study population was allocated into two parallel cohorts:
the first cohort (n = 118) received perindopril at titrated doses
of 2.5 mg, 5 mg, or 10 mg daily, whereas the second cohort
(n = 96) was administered sacubitril/valsartan (Uperio) at
doses of 24/26 mg, 49/51 mg, or 97/103 mg twice daily. Dose
escalation was performed individually during follow-up visits,
considering blood pressure, renal function, serum potassium
levels, and overall tolerability. The objective was to achieve the
maximally tolerated dose for each patient whenever clinically
feasible. Both groups concurrently received comprehensive
standard care as outlined by current guidelines. Throughout
the follow-up period, clinical evaluations were conducted at a
minimum of three distinct time points: an early assessment at
2-3 weeks post-baseline, followed by subsequent visits at 3 and
6 months after the initiation of therapeutic intervention. One-
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year mortality was assessed using hospital records and available
follow-up data.

The parameters evaluated encompassed the severity of heart
failure according to the New York Heart Association (NYHA)
functional classification, alongside comprehensive clinical,
echocardiographic, and biochemical characteristics.

Primary Endpoint:
Change in left ventricular ejection fraction (LVEF) from
baseline to final follow-up, change in NYHA functional class.

Secondary Endpoints:

Changes in cardiac dimensions, PASP, creatinine, potassium,
pleural effusion, mitral regurgitation severity, and all-cause
mortality.

The study protocol was approved by the ethics committee of
David Aghmashenebeli University of Georgia.

Statistical Analysis:

Continuous variables were expressed as mean % standard
deviation, while categorical variables were presented as
frequencies and percentages. Significant differences for
independent continuous variables were determined using
Student’s t-test, whereas comparisons across different treatment
stages were evaluated using Analysis of Variance (ANOVA);
post hoc analysis was subsequently performed using the Tukey
HSD test. Categorical characteristics were compared between
the study groups using Pearson’s chi-square and Fisher’s exact
tests. For longitudinal comparisons across timelines, Kendall’s
W test and the Wilcoxon signed-rank test were applied,
respectively. A p-value of < 0.05 was considered statistically
significant. All statistical analyses were executed utilizing IBM
SPSS Statistics software, version 23.

Results.

The baseline clinical characteristics of the study population
are summarized in Table 1.

The majority of the study population was male; acute
myocardial infarction (MI) was observed in 68 (31.78%)
patients, prior MI in 96 (44.86%), and atrial fibrillation (AF)
in 66 (30.84%). Among the documented comorbidities, chronic
obstructive pulmonary disease (COPD) was prevalent in 13
(6.07%) patients, diabetes mellitus in 66 (30.84%), and chronic
kidney disease CKD, in 42 (19.63%).

The corresponding distribution of patients according to NYHA
classification is illustrated in Figure 1 (Figure 1).

Baseline patient characteristics were compared according
to the assigned therapeutic intervention. Cohort I comprised
patients treated with perindopril, whereas Cohort II included
those who received sacubitril-valsartan (Uperio) (Table 2).

In the perindopril group was reliably higher compared to
uperio: de novo heart failure - 55(46.61) vs 18(18.75), p<0.001;
A/H - 97(82.20) vs 62(64.58), p=0.003 frequency. With other
general characteristics, the groups did not differ reliably.

Table 3 presents the dynamics of patients' monitorizations,
comparing the perindopril and uperio groups with each other
according to the stage of treatment, as well as changes in patient
characteristics within the groups.

Prior to the initiation of treatment, no statistically significant
difference was observed between the groups regarding the



NYHA functional class of heart failure. Similarly, the groups
did not differ significantly in terms of medical history (prior
comorbidities) or baseline biochemical characteristics.

In the perindopril cohort, compared to the Uperio cohort,
the frequency of grade 1 mitral regurgitation was significantly
higher: 36 (30.51%) vs. 18 (18.75%), p = 0.049.

Furthermore, the perindopril group, compared to the Uperio
cohort, demonstrated a significantly higher mean ejection
fraction, Respectively: 34.31 +3.90% vs. 30.79 +5.23%, p <
0.001. Conversely, significantly smaller dimensions were noted
in the perindopril group compared to the Uperio cohort, for the
following parameters: LV end-diastolic size (5.86 +0.52 vs.
6.21 +.52 cm; p < 0.001), LV end-systolic size (4.80 +0.53 vs.
5.15+0.61 cm; p <0.001), right ventricular size (3.30 +0.28 vs.
3.43 +0.33 cm; p = 0.003), left atrial size (4.32 +0.36 vs. 4.58 +
0.37 cm; p < 0.001), and right atrial size 3 (4.13 +0.36 vs. 4.35
+0.40 cm; p <0.001).

Regarding biochemical characteristics, at the third stage of
treatment, the mean creatinine value was significantly lower in
the perindopril group compared to the Uperio group. Among the
echocardiographic parameters, the perindopril group maintained
a significantly higher ejection fraction across all stages
compared to Uperio, while concurrently exhibiting significantly
lower values for LV end-diastolic size, LV end-systolic size,
right ventricular size, left atrial size, and right atrial size.

Longitudinal observation over time (Repeated Measures
ANOVA) revealed that neither the perindopril nor the Uperio
group showed any statistically significant changes during the
treatment period regarding mean biochemical and anthropometric
metrics (including creatinine, potassium, body weight, and
BMI). Among the echocardiographic data, left atrial size did not
change significantly in either group, and right atrial size showed
no significant changes specifically within the Uperio group.
Table 4 presents the results of the post hoc analysis.

Post hoc analyses were conducted separately within co-
horts.

The post hoc analysis revealed that within the perindopril
cohort, the mean ejection fraction increased significantly from
visit 1 to visit 2, as well as from visit 1 to visit 3. Additionally,
from visit 1 to visit 2, a statistically significant decrease was
observed in the mean values of LV end-diastolic size, LV
end-systolic size, right ventricular size, right atrial size, and
pulmonary artery pressure (PASP), as well as from visit 1
to visit 3; however, these parameters showed no significant
changes from visit 2 to visit 3. A significant decrease in right
atrial size was observed only between the first and second stages
of the study.

Within the Uperio cohort, the mean ejection fraction
demonstrated a significant increase both from visit 1 to visit 2
and from visit 1 to visit 3 and statistically unchanged from visit
2 to visit 3. Furthermore, a statistically significant reduction
occurred from visit 1 to visit 2 in the mean parameters of LV
end-diastolic size, LV end-systolic size, right ventricular size,
and pulmonary artery pressure (PASP); nonetheless, these
characteristics remained statistically unchanged from visit 2 to
visit 3 and from visit 1 to visit 3.

As demonstrated, the primary clinical and structural changes
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in both groups occur predominantly between the first and
second visits, whereas no statistically significant differences are
observed from the second to the third visit.

Table 5 presents a comparison of clinical characteristics
between the perindopril and Uperio groups at different stages,
as well as within-group dynamics.

The incidence of pleural effusion did not differ significantly
Between the perindopril and Uperio groups at any visit, and
decreased significantly within groups.

No statistically significant difference was observed between
the groups regarding the NYHA functional class at baseline.

Regarding the intra-group comparison across treatment stages,
NYHA class IV was no longer observed in either group at
the second visit (post-treatment); however, at the third visit,
it was documented exclusively within Cohort II (the Uperio
group). In the perindopril cohort, the frequency of NYHA class
II significantly increased at the second stage (p < 0.001) and
remained statistically unchanged between the second and third
stages (p = 1.000). Correspondingly, the frequency of NYHA
class III significantly decreased at the second stage (p < 0.001)
and showed no significant change at stage III (p = 1.000). In
the Uperio cohort, the frequency of NYHA class II significantly
increased at the second stage (p = 0.004) and did not change
significantly between the second and third stages (p = 0.223).
Concurrently, the frequency of NYHA class III significantly
decreased at the second stage (p < 0.001) and remained
statistically unchanged at stage III (p = 0.690). Consequently,
both the perindopril and Uperio groups demonstrated a
statistically significant longitudinal improvement according to
the NYHA functional classification over time (p < 0.001), with
no significant differences observed between the two therapeutic
groups.

At baseline, the combined frequencies of mitral regurgitation
(MR) grades 1, 2, and 3 were significantly higher in the
perindopril cohort. At the second stage, however, the frequency
of MR grade 2 was significantly higher in the Uperio cohort,
whereas no statistically significant differences were detected
between the groups at stage III.

Regarding the intra-group analysis across treatment timelines,
the frequency of MR grade 1 in the perindopril cohort
significantly increased at the second stage (p = 0.004) and
remained statistically unchanged between the second and third
stages (p = 0.655). Correspondingly, the frequency of MR grade
2 significantly decreased at the second stage (p = 0.014) and
showed no significant change at stage III (p = 0.655). Since the
frequency of MR grade 3 did not change significantly over time,
further intra-group pairwise comparisons were not performed.
Within the Uperio cohort, Kendall’s W test did not yield a
statistically significant difference; therefore, subsequent post
hoc intra-group statistical analysis was not conducted.

Over the 1-year follow-up period, 61 (28.5%) cases of all-cause
mortality were recorded. Among these, 39 (33.05%) occurred in
Cohort I (the perindopril group) and 22 (22.92%) in Cohort 11
(the Uperio group) (F = 2.68, p = 0.103), indicating that the
difference between the groups was not statistically significant.

To account for baseline differences between treatment groups,
a multivariable linear regression analysis was performed with
follow-up LVEF as the dependent variable. The model included



Table 1. Baseline Patient Data.

Factors n (%) or (Mean+SD)
De novo heart failure - n (%) 73(34.11%)
Male - n (%) 179(83.64%)
Female - n (%) 35(16.36)
Age - years (Mean+SD) 64.77+11.03
Height - cm (Mean+SD) 173.76+7.97
Diabetes - n (%) 66(30.84%)
CKD - n (%) 42(19.63%)
A/H - n (%) 159(74.3%)
Acute M.L.- n (%) 68(31.78%)
Prior M.L- n (%) 96(44.86%)
COPD- n (%) 13(6.07%)
AF -n (%) 66(30.84%)

M.IL. - Myocardial Infarction, COPD - chronic obstructive pulmonary disease, AF - atrial fibrillation, CKD - chronic kidney disease,

Table 2. Baseline Distribution of Patient Characteristics Between Treatment Groups Prior to Intervention.

Perindopril, n=118 Uperio, n=96 F/t p

N(%) N(%)
de novo heart failure 55(46.61) 18(18.75) 19.80 <0.001
Gender (male) 96(81.36) 83(86.46) 1 0.318
Diabetes mellitus 42(35.59) 24(25.00) 2.80 0.096
CKD 18(15.25) 24(25.00) 3.21 0.075
A/H 97(82.20) 62(64.58) 8.88 0.003
Acute MLL 43(36.44) 25(26.04) 2.65 0.105
Prior M.I 49(41.53) 47(48.96) 1.18 0.279
COPD 5(4.24) 8(8.33) 1.55 0.214
AF 32(27.12) 34(35.42) 1.71 0.193

M.IL - Myocardial Infarction, COPD - chronic obstructive pulmonary disease, AF - atrial fibrillation, CKD - chronic kidney disease,

Table 3. Patient Characteristics Over Time During Treatment with Perindopril and Uperio.

Perindopril, N=118 Uperio, N=96
Factors Mean SD Mean SD ¢ P
Visit 1 93.14 26.20 99.06 30.62 -1.50 0.136
Creatinine (umol/L) Visit2  94.22 26.22 99.98 28.69 -1.52 0.131
Visit3  92.51 26.97 102.38 37.03 -2.25 0.025
ANOVA (F, p) FfO. 13 Ff0.57
Biochemical characteristics p=0.882 p=0.364
Visit 1 4.07 0.39 4.12 0.43 -0.86 0.391
Potassium(mmol/L) Visit2  4.11 0.36 4.20 0.38 -1.69 0.093
Visit3  4.11 0.38 4.14 0.35 -0.56 0.575
F=0.51 F=1.11
ANOVA (. p) p=0.600 p=0.331
Visit 1 87.67 17.04 91.79 20.97 -1.55 0.122
Weight(kg) Visit2  86.86 16.10 91.49 20.22 -1.82 0.070
Visit 3 87.03 16.52 91.05 20.22 -1.57 0.118
ANOVA (F, p) Fi0.0S Ff0.03
Anthropometric characteristics p=0.923 p=0.969
Visit 1 29.03 5.31 30.24 6.12 -1.52 0.130
BMI (kg/m? Visit2  28.75 5.07 30.16 5.94 -1.84 0.067
Visit3  28.83 5.08 29.95 5.87 -1.47 0.143
F=0.10 F=0.06
ANOVA (F. p) 0.907 0.941
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Visit 1 34.31 3.90 30.79 5.23 5.64 <0.001
Ejection Fraction (%) Visit2  140.03 6.32 34.30 6.98 6.23 <0.001
Visit3  41.31 7.39 33.79 8.13 7.00 <0.001
F=43.32 F=7.29
ANOVA (F, p) p<0.001 p<0.001
Visit 1 5.86 0.52 6.21 0.52 -4.86 <0.001
L/V diastolic size(cm) Visit2  5.69 0.53 5.98 0.59 -3.81 <0.001
Visit 3 5.61 0.56 6.02 0.64 -5.04 <0.001
F=6.82 F=3.98
ANOVA (F. p) p=0.001 p=0.020
Visit 1 4.80 0.53 5.15 0.61 -4.50 <0.001
L/V systolic size(cm) Visit2  4.53 0.59 4.89 0.68 -4.10 <0.001
Visit3 441 0.67 493 0.72 -5.39 <0.001
ANOVA (F, p) F=13.14 Fi4.12
Ultrasound data p=0.001 p=0.017
u Visit 1 3.30 0.28 343 0.33 -2.99 0.003
Right ventricular size(cm) Visit2  3.20 0.23 3.28 0.33 -2.31 0.022
Visit 3 3.22 0.28 3.36 0.41 -3.07 0.002
F=5.54 F=3.91
ANOVA (F, p) p=0.004 p=0.021
Visit 1 4.32 0.36 4.58 0.37 -5.04 <0.001
Left atrium size(cm) Visit2  4.24 0.37 4.49 0.40 -4.70 <0.001
Visit3  4.29 0.35 4.55 0.51 -4.38 <0.001
F=1.54 F=1.01
ANOVA (F, p) p=0.215 p=0.364
Visit 1 4.13 0.36 4.35 0.40 -4.25 <0.001
Right atrial size(cm) Visit2  4.01 0.31 421 0.44 -3.93 <0.001
Visit3  4.06 0.39 4.27 0.58 -3.27 0.001
F=3.65 F=2.15
ANOVA (F, p) p=0.027 p=0.119
Visit 1 33.89 12.10 34.96 10.89 -0.68 0.498
PASP Visit2  27.76 10.22 29.27 10.91 -1.04 0.302
Visit3  29.74 11.45 32.97 12.32 -1.97 0.050
F=9.06 F=6.16
ANOVA (. p) p<0.001 p=0.002
Table 4. Comparison of Quantitative Data by Visits to Groups.
Perindopril Uperio
Dependent Variable (I (J) Mean Difference (I-J) Std. Error p (I) |(J) |Mean Difference (I-J) Std. Error p
| 2 -5.72%* 0.79 <0.001 | 2 -3.51%* 0.99 0.001
3 -6.32% 0.79 <0.001 3 -3.00* 0.99 0.008
1 5.72% 0.79 <0.001 1 3.512% 0.99 0.001
. o
Ejection fraction (%) 2 3 0.79 0245 ° 3 051 0.99 0.865
3 1 6.92% 0.79 <0.001 3 1 3.00%* 0.99 0.008
2 1.27 0.79 0.245 2 -0.51 0.99 0.865
| 2 0.17* 0.07 0.048 | 2 0.22%* 0.08 0.023
3 0.25% 0.07 0.001 3 0.18 0.08 0.077
1 -17* 0.07 0.048 1 -0.22%* 0.08 0.023
L/V Di lic si 2 2
/V Diastolic size(cm) 3009 0.07 0.416 3004 0.08 0.886
3 1 -0.25%* 0.07 0.001 3 1 -0.18 0.08 0.077
2 -0.09 0.07 0.416 2 0.04 0.08 0.886
| 2 0.27* 0.08 0.002 | 2 0.26* 0.10 0.023
3 0.39* 0.08 <0.001 3 0.22 0.10 0.061
.. 1 -0.27* 0.08 0.002 1 -0.26* 0.10 0.023
L/V systolie size(cm) 2 3 o 0.08 0264 ° 3 004 0.10 0.926
3 1 -0.39* 0.08 <0.001 3 1 -0.22 0.10 0.061
2 -0.12 0.08 0.264 2 0.04 0.10 0.926
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1 2 0.11* 0.03 0.005 1 2 0.15* 0.05 0.015
3 0.09* 0.03 0.031 3007 0.05 0.416
Right ventricular size ) 1 -0.11%* 0.03 0.005 ) 1 -0.15* 0.05 0.015
3 -0.02 0.03 0.825 3 -0.08 0.05 0.280
3 1 -0.09* 0.03 0.031 3 1 -0.07 0.05 0416
2 0.02 0.03 0.055 2 0.08 0.05 0.280
| 2 0.133* 0.05 0.021 - - - - -
3 0.07 0.05 0.240 - - - - -
. L 1 -0.12%* 0.05 0.021 - - - - -
Right atrial size 2 3 0.05 0.05 0.536 i ) ) ) )
3 1 -0.07 0.05 0.240 - - - - -
2 0.05 0.05 0.536 - - - - -
| 2 6.13* 1.47 <0.001 | 2 5.69* 1.64 0.002
3 4.15% 1.47 0.014 3 1.99 1.64 0.448
1 -6.13* 1.47 <0.001 1 -5.69* 1.64 0.002
PASP 2 3 -1.97 1.47 0.372 2 3 -3.70 1.64 0.065
3 1 -4.15% 1.47 0.014 3 1 -1.99 1.64 0.448
2 1.97 1.47 0.372 2 370 1.64 0.065
Table 5. Comparison of clinical characteristics between the perindopril and Uperio groups.
Perindopril, N=118 Uperio, N=96
Factors n % n % F P
Pleural Effusion Visit 1 33 27.97 26 27.08 0.02 0.886
Visit 2 15 12.71 11 11.46 0.08 0.781
Visit 3 14 11.86 12 12.50 0.02 0.888
Kendall's W Test ;;:013021 ;2:01 (1):3
Visit 1 26 22.03 26 27.08 0.73 0.394
NYHA2 Visit 2 80 67.80 68 70.83 0.23 0.634
Visit 3 79 66.95 64 66.67 0.00 0.965
Kendall's W Test ;2:07(5)031’ Ic)2<_05 3061
NYHA3 Visit 1 92 77.97 68 70.83 1.42 0.234
Visit 2 38 32.20 28 29.17 0.23 0.634
Visit 3 39 33.05 31 32.29 0.01 0.907
Kendall's W Test :;2:07351’ Ic)z::gool’ - -
NYHA4 Visit 1 0 0.00 2 2.08 2.49 0.116
Visit 2 0 0.00 0 0.00 - -
Visit 3 0 0.00 1 1.04 1.23 0.269
Kendall's W Test - -
MR grade 1 Visit 1 36 30.51 18 18.75 3.91 0.049
Visit 2 52 44.07 24 25.00 8.67 0.004
Visit 3 50 42.37 27 28.13 4.72 0.031
Kendall's W Test ;2:09.611 0 ;:;‘10361
MR grade 2 Visit 1 78 66.10 72 75.00 2.00 0.159
Visit 2 63 53.39 68 70.83 6.94 0.009
Visit 3 65 55.08 61 63.54 1.56 0.213
Kendall's W Test ;2:07. '280 . Ic:(i 66958
MR grade 3 Visit 1 4 3.39 6 6.25 0.97 0.326
Visit 2 3 2.54 4 4.17 0.44 0.509
Visit 3 3 2.54 7 7.29 2.69 0.103
Kendall's W Test ;2:00;4?63, ;2:()145569’ - -
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Table 6. To account for baseline differences between treatment groups, a multivariable linear regression analysis was performed with follow-up

LVEF as the dependent variable.

Model Unstandardized Coefficients Standardized Coefficients ¢
B Std. Error Beta p
(Constant) 55.307 11.466 4.824 <0.001
de novo HF 2.966 1.038 0.164 2.856 0.005
Gender (male) .355 1.333 0.015 0.266 0.790
age -.057 .045 -0.073 -1.246 0.214
A/H 119 1.117 0.006 0.106 0.915
AF -1.227 1.131 -0.066 -1.085 0.279
1 Uperio -3.170 1.090 -0.184 -2.908 0.004
NYHA1 1.426 1.083 0.074 1.317 0.189
Ejection fraction (%) - 1 0.381 0.135 0.216 2.828 0.005
L/V Diastolic size(cm)-1 -2.915 2.189 -0.186 -1.332 0.185
L/V systolic size(cm) - 1 -2.354 2.188 -0.163 -1.076 0.283
Right ventricular size - 1 2.173 2.278 0.078 0.954 0.341
Left atrial size - 1 0.706 1.950 0.032 0.362 0.718
Right atrial size - 1 -2.583 2.257 -0.118 -1.144 0.254
NYHA Functional Class%o

20

70

a0

30

= 40

30

20

10

0

NYHA -1 NYHA -1I MYHA- III NYHA -IV
m Percent 0 243 748 0ne

Figure 1. The highest frequency among patients was NYHA-III class, NYHA-1 was not observed.

treatment group, age, sex, de novo heart failure, arterial
hypertension, atrial fibrillation, NYHA class, baseline LVEF,
and baseline echocardiographic parameters (Table 6).

Dependent Variable: Ejection fraction (%) 3.

The overall regression model was statistically significant
(F(13,200)=11.523, p<0.001), explaining 42.8% of the variance
in follow-up LVEF (R?=0.428; adjusted R>=0.391).

After adjustment for baseline covariates, treatment group
remained independently associated with follow-up LVEEF.
Patients receiving sacubitril/valsartan demonstrated a mean
follow-up LVEF that was 3.17 percentage points lower than
that observed in the perindopril group (B=-3.170, p=0.004).
Baseline LVEF (B=0.381, p=0.005) and de novo heart failure
(B=2.966, p=0.005) were also independent predictors of follow-
up LVEF.

Discussion.

The contemporary management concept of HFrEF is
fundamentally based on the inhibition of neurohormonal
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activation, given that the chronic activation of the renin-
angiotensin-aldosterone system and the sympathetic nervous
system drives progressive myocardial remodeling, hemodynamic
destabilization, and increased mortality. Consequently, evaluating
the real-world clinical efficacy of perindopril represents a matter
of significant practical interest [8].

The present retrospective cohort study evaluated the
therapeutic efficacy of perindopril versus sacubitril/valsartan
in patients with heart failure and reduced ejection fraction
(HFrEF) against the background of contemporary guideline-
directed medical therapy (GDMT) [1]. Although ARNI-class
drugs are recommended over ACE inhibitors in predominantly
symptomatic HFrEF in ACC/AHA guidelines, ACE inhibitors
remain a fundamental component of treatment. The results
obtained demonstrated that both therapeutic strategies
were associated with significant improvements in clinical,
functional, and echocardiographic parameters; the perindopril
cohort exhibited a tendency of more positive trajectory across
several specific metrics. However, direct comparisons between



treatment groups should be interpreted cautiously because
important baseline differences existed between the cohorts.

Sacubitril-valsartan is the first approved agent in the class
of angiotensin receptor-neprilysin inhibitors (ARNIs). The
medication is approved by the United States Food and Drug
Administration (FDA) for the treatment of chronic heart failure
with reduced ejection fraction in New York Heart Association
classes II, III, or IV [9].

Studies demonstrate that at the 1-year follow-up, patients with
HFrEF exhibit significant improvements in echocardiographic
parameters, including left ventricular ejection fraction (LVEF),
systolic pulmonary artery pressure (PAPsys), and cardiac
valvular regurgitation [10].

Meta-analysis confirms that sacubitril/valsartan significantly
reduces the risk of all-cause and cardiovascular mortality in
heart failure patients compared to conventional ACE inhibitors
or ARBs. However, the therapeutic benefit is accompanied by
a substantially higher incidence of symptomatic and worsening
hypotension. Aside from hypotension, sacubitril/valsartan
demonstrates a favorable safety profile, showing a lower risk
of renal impairment, hyperkalemia, and cough than standard
therapy. The study also highlights that the occurrence of these
adverse events can be significantly influenced by baseline
factors such as study duration, patient race, and specific
underlying comorbidities. Ultimately, the authors conclude that
while sacubitril/valsartan is highly effective, clinicians must
carefully monitor blood pressure and individual patient profiles
to optimize safety and treatment adherence [11].

There is a divergence of opinion regarding the impact on
renal function; according to Barboza JJ et al., in adults with
heart failure, sacubitril/valsartan likely reduced the doubling
of serum creatinine compared to ACE inhibitors or ARBs but
may have little to no effect on hyperkalemia [12]. In conclusion,
sacubitril/valsartan has shown a protective effect on the kidneys,
effectively reducing the risk of kidney deterioration [13]. The
PARADIGM-HF trial demonstrated that sacubitril/valsartan
may induce a minor increase in serum creatinine levels;
however, this elevation is frequently not clinically significant
[14]. According to our findings, no statistically significant
differences in serum creatinine levels were observed between
the groups at the baseline and intermediate stages (visits 1 and
2,p>0.05). However, at the final evaluation stage, a statistically
significantly higher creatinine level was recorded in the Uperio
group (p = 0.025). Regarding serum potassium levels, no
statistically significant differences were detected either between
the groups or across the follow-up timelines (p > 0.05). This
indicates that both therapeutic regimens are relatively safe from
a renal function perspective, although the minor elevation of
creatinine within the Uperio cohort aligns with existing literature.
Furthermore, no significant differences in body weight or BMI
were observed between the groups (p > 0.05) or within intra-
group dynamics over time (ANOVA, p > 0.05).

In contrast, profound changes were identified among the
echocardiographic parameters. One of the primary findings of
our study was a statistically significant improvement in left
ventricular ejection fraction (LVEF) within both treatment arms.
Specifically, LVEF increased from 34.31 + 3.90% to 41.31 +
7.39% in the perindopril cohort, and from 30.79 + 5.23% to 33.79

245

+ 8.13% in the sacubitril/valsartan cohort. Post hoc analysis
further revealed that the most substantial improvement occurred
predominantly between the first and second clinical visits,
which is highly consistent with the established effects of early
GDMT titration documented in contemporary HFrEF trials [15],
while changes were relatively stable in the subsequent period.
This observed trajectory aligns with the contemporary concept
of HFrEF management and the well-documented phenomenon
of reverse remodeling according to which the early initiation
of GDMT exerts its most substantial hemodynamic and anti-
remodeling effects during the initial months of treatment [2].

Intriguingly, despite the established evidentiary superiority of
sacubitril/valsartan demonstrated in the landmark PARADIGM-
HF and PROVE-HF trials [16], the perindopril cohort
showed a tendency toward greater improvement in several
echocardiographic parameters. Given the baseline differences
between groups and the non-randomized study design, these
findings should be considered hypothesis-generating rather than
conclusive. Patients in the sacubitril/valsartan arm presented
with inherently more severe baseline structural impairment,
characterized by a lower baseline LVEF, larger left ventricular
end-diastolic and end-systolic dimensions, as well as greater
atrial and right ventricular volumes. Consequently, the study
cohorts were not entirely homogeneous, suggesting a selection
bias where clinically more advanced or high-risk patients were
preferentially allocated to the ARNI group—a confounding
trend that accurately reflects real-world clinical practice.
Furthermore, it is crucial to highlight that the perindopril cohort
comprised a substantially higher proportion of de novo heart
failure patients compared to the sacubitril/valsartan group
(46.61% vs. 18.75%, p < 0.001). In clinical practice, treatment-
naive patients routinely exhibit a more dramatic initial
myocardial response and pronounced functional recovery upon
the introduction of guideline-directed medical therapy (GDMT).
This systemic baseline disparity provides a highly plausible
pathophysiological explanation for the more prominent early
increase in LVEF (+5.72%) observed within our perindopril
arm, rather than indicating a superior molecular efficacy of the
ACE inhibitor over the Uperio regimen.

Crucially, the clinical efficacy of perindopril in the acute
phase of myocardial infarction and ischemic heart disease
has been extensively validated in landmark clinical trials,
most notably the EUROPA and PREAMI studies, which
demonstrated substantial reductions in cardiovascular mortality
and recurrent ischemic events through potent neurohormonal
inhibition and endothelial protection. Our findings are generally
consistent with previous studies demonstrating the beneficial
effects of perindopril in patients with cardiovascular disease.
The therapeutic benefit of perindopril remains remarkably
robust even within the high-risk sub-population of patients
presenting with reduced ejection fraction (HFrEF) of ischemic
etiology. In this vulnerable cohort, guideline-directed medical
therapy with perindopril successfully driven significant positive
reverse remodeling and dynamic functional recovery, thereby
confirming that its secondary preventive and anti-remodeling
properties are fully preserved in the presence of advanced
systolic dysfunction.

Notably, both therapeutic strategies were associated with



definitive signs of reverse remodeling [17]. In the perindopril
cohort, both left ventricular end-diastolic and end-systolic
dimensions were significantly reduced, indicating a favorable
shift in myocardial structural remodeling. A similar trajectory
was observed within the sacubitril/valsartan cohort, albeit less
pronounced. It is well established that ACE inhibitors facilitate
afterload reduction, inhibit the deleterious effects of angiotensin
II, and attenuate the progression of myocardial fibrosis [18].
Which ultimately leads to the long-term improvement of left
ventricular function. These pathophysiological mechanisms are
particularly critical in HFrEF of ischemic etiology, which was
present in a significant proportion of our study cohort.

Alongitudinal improvement in left ventricular ejection fraction
(LVEF) was observed over time in both groups (ANOVA p <
0.001); however, LVEF remained significantly higher in the
perindopril cohort across all evaluation stages (p < 0.001), a
finding that may be attributed to their superior baseline values.

In the PROVE-HF (Prospective Study of Biomarkers,
Symptom Improvement, and Ventricular Remodeling During
Sacubitril/Valsartan Therapy for HF) study, after 12 months of
therapy with sacubitril/valsartan, the median LVEF increased
from 28.2% to 37.8% (difference: 9.4%; 95% CI: 8.8%—9.9%;
p<0.001) [17].

In our study, during perindopril treatment, the mean left
ventricular ejection fraction (LVEF) at the second stage increased
by 5.72% compared to the baseline (p <0.001), whereas a 3.51%
increase was recorded in the Uperio group (p =0.001). Between
the second and third stages, LVEF further increased by 1.27% in
the perindopril cohort (p = 0.245), while it decreased by 0.51% in
the Uperio cohort (p = 0.865). Notably, the longitudinal changes
between stages 2 and 3 did not reach statistical significance in
either group. Left ventricular dimensions—both end-diastolic
and end-systolic—were significantly smaller in the perindopril
cohort across all evaluation stages (p < 0.001).

Similarly, atrial and right ventricular dimensions were
consistently smaller in the perindopril group at all timelines (p
< 0.001), with the intra-group changes demonstrating partial
statistical significance. The larger cardiac dimensions observed
in the ARNI cohort likely reflect a more severe baseline clinical
status. Regarding pulmonary artery systolic pressure, no
statistically significant differences were detected between the
treatment arms (p > 0.05); however, a statistically significant
longitudinal improvement was observed in both groups over time
(ANOVA p<0.01). This indicates that both therapeutic strategies
are equally effective in mitigating pulmonary hypertension.
Conversely, the improvement in mitral regurgitation severity
was significantly more pronounced in the perindopril cohort.
This finding should be interpreted cautiously because baseline
differences between treatment groups may have influenced the
observed results.

An important observation of the present study is that the clinical
and echocardiographic outcomes achieved with perindopril
were generally comparable to those observed with sacubitril/
valsartan, a treatment supported by extensive evidence from
large-scale randomized trials and currently recommended as
a foundational therapy for HFrEF. Although this study was
not designed to assess superiority or non-inferiority between
treatment strategies, several echocardiographic parameters
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showed a numerically more favorable direction of change in the
perindopril cohort during follow-up. Given the non-randomized
design and baseline differences between groups, these findings
should be interpreted with caution and considered hypothesis-
generating, warranting further evaluation in prospective
randomized studies.

Consequently, both pharmacological agents demonstrate
robust clinical efficacy in the management of chronic heart
failure. This therapeutic response is characterized by an increase
in LVEF, a reduction in cardiac chamber dimensions, and a
decrease in pulmonary artery pressure. Furthermore, the analysis
of NYHA functional class revealed a statistically significant
chronological improvement in both the perindopril and Uperio
groups (p < 0.001), primarily driven by the favorable shifting
of patients from NYHA class III to class II. No statistically
significant differences were observed between the cohorts (p
> 0.05), underscores the comparable efficacy of both regimens
regarding symptomatic control. Both outcomes closely align
with contemporary clinical guidelines, which establish that both
ACE inhibitors and ARNI class agents effectively optimize the
functional status of patients living with heart failure [3].

Study Limitations.

When interpreting these outcomes, it is imperative to account
for baseline clinical discrepancies, as the sacubitril/valsartan arm
inherently comprised patients with more advanced structural
impairment and severe baseline status.

The non-randomized, observational design of the study.

A single-center study.

Conclusion.

» Perindopril was associated with significant clinical and
echocardiographic improvement in patients with HFrEF
within this observational cohort.

* Guideline-directed medical therapy with perindopril is
associated with a statistically significant longitudinal
improvement in left ventricular ejection fraction (LVEF),
a reduction in both left ventricular end-diastolic and end-
systolic dimensions, a decrease in pulmonary artery systolic
pressure, and a substantial optimization of clinical status
according to the NYHA functional classification.

* Both therapeutic strategies—perindopril and sacubitril/
valsartan—exhibit definitive signs of reverse cardiac
remodeling and contribute to a meaningful reduction in
symptomatic disease burden.

+ Within this study cohort, the perindopril group
demonstrated a more pronounced improvement across
several key echocardiographic parameters; however, when
interpreting these outcomes, it is imperative to account for
baseline clinical discrepancies, as the sacubitril/valsartan
arm inherently comprised patients with more advanced
structural impairment and severe baseline status.

* Perindopril maintains a highly favorable safety and
tolerability profile, demonstrated by the absence of any
clinically significant elevations in serum potassium or acute
deteriorations of renal function throughout the treatment
course.

* No statistically significant difference was detected between



the two groups regarding 1-year all-cause mortality, an
outcome that may be fundamentally attributed to the limited
sample size and the non-randomized, observational design
of the study.
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