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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.
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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
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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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
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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
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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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Abstract.

Background: Ischemic heart diseases (IHD) refer to
narrowing of coronary artery resulting in partial or complete
stenosis making patients susceptible to myocardial infarction
(MI) and stroke challenging the healthcare provider due to
high risk of morbidity and mortality. The aim of this study
was directed to identify the role various disease-modifying
medications (DMMs) in the treatment of IHD-associated risk
factors, including statins, sodium-glucose transporter (SGLT2)
inhibitors, proprotein convertase subtilisin/kexin type 9
(PCSKD9) inhibitors.

Methods: A total of 500 patients recruited from multicentre
were enrolled in this randomized controlled clinical trial. The
patients were subdivided into 4-treatment groups, including
statin group, SGLT-2 inhibitors group, PCSK9 inhibitors group,
or combination therapy group. The serum lipid parameters were
measured initially and after 12 months post-therapy.

Results: The treatment groups have demonstrated reduction of
lipid parameters at the end of the 12-months of study period. The
combination therapy has provided the greatest reduction (-74 +
10 mg/dL, p<0.05). Age and gender has slightly modulated the
response to these medications.

Conclusion: The combination of DMMs carry may be a
valuable tool for managing the lipid parameters reducing risk
factors that prone IHD-patients to stroke and MI, suggesting
additional therapeutic role for cardiovascular disease
managements.

Key words. Ischemic heart diseases, lipid profiles, disease-
modifying medications, statins, sodium-glucose transporter

inhibitors, proprotein convertase subtilisin/kexin type 9
inhibitors.
Introduction.

Ischemic heart disease (IHD) has increasing reported as
a challenging for healthcare providers, due to associated
morbidity and mortality rates [1]. The key modifiable parameter
in the profile of IHD is dyslipidemia [2]. The pathology of
dyslipidemia invok[e the initiation and continuation of the IHD,
being the leading cause atherosclerosis and hence coronary
artery stenosis superimposed by increased level of low-density
lipoprotein (LDL) and triglycerides alongside reduced high
density lipoprotein (HDL) [3,4].

The cause of IHD is multifactorial and management require a
combination of different medication to collaborate and hinder
the pathology [5]. Disease-modifying medications (DMDs)
are hallmark for reducing diseases pathogenesis profile to alter
these risk factors [6,7]. These medications include various
agents, including statins, sodium-glucose transporter (SGLT2)
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inhibitors, proprotein convertase subtilisin/kexin type 9 (PCSK9)
inhibitors, and ezetimib, which could alter disease progression
and complications profile [8]. Because these medications
decrease the concentration of lipid parameters and improve the
cardiovascular functionality [S]. The cardiovascular morbidity
and mortality rates were reduced by using DMMs, particularly
when used in combinations [9].

Among these DMMS agents, include antiplatelet agents (e.g.
aspirin and clopidogrel) which prevent intravascular coagulation
and thereby preventing the complication of IHD [10]. Statins
(e.g. atorvastatin and rosuvastatin) are also effective in reducing
the IHD profile and complications via blocking HMG-CoA
reductase inhibitors thereby reducing LDL and TG alongside
increasing HDL thereby preventing plaque formation [11].
PCSK9 inhibitors (evolocumab) induced LDL reduction for
high-risk patients [12]. Ezetimibe also reduced cholesterol
lowering helping in reducing complications of atherosclerosis
[12]. Angiotensin-converting enzyme inhibitors, angiotensin
receptor blockers, and selective beta-1 blockers preserve the
heart from cardiac remodelling due to complication of elevated
blood pressue, hyperlipdemia, and coronary stenosis [13].
SGLT?2 inhibitors (canagliflozin, dapaglifiozin, empagliflozin,
and ertugliflozin) reducing heart failure hospitalizations and
cardiovascular death[9,14]. GLP-1 receptoragonists (liraglutide)
also provide cardiovascular protection [10]. However, through
these interactions, insights have been approached into the
complex pathophysiology of IHD and highlight the need for a
global approach to patient management. Therefore, this study
was designed to assess the role of currently used DMMs in the
modulation of IHD profile.

Materials and Methods.

Study Design: In a multicentre, randomized controlled trial
(RCT) study, we assessed the impact of disease-modifying
medications on the lipid profile of IHD patients. RCT was
intended to evaluate the efficacy of statins, SGLT-2 inhibitors,
PCSK9 inhibitors, and in combination in managing LDL-C,
total cholesterol, triglycerides, and HDL-C over 12 months.
Participants were randomly assigned to one of the four
treatment groups: These four approaches involve statins, SGLT-
2 inhibitors, PCSK9 inhibitors, or a combination of the three
medications. The choice of particular medication and their doses
adhered to up-to-date, evidence-based prescriptions, and dosage
modification occurred only if indicated by the therapeutic
response and side effects experienced by the patient.

Sample Size Calculation: The sample size was calculated to
determine if there was a significant difference in lipid profiles
between the treatment groups. This calculation was based on the
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resultant changes in the primary outcome of LDL-C. We used a
standard variation in LDL changes of 20 mg/dL, alpha level of
0.05, and power of 0.90 to detect a 15 mg/dL difference between
any two groups. According to these parameters, we assumed
that 100 patients per group would be needed, 20% dropouts,
therefore we included 500 patients in our study.

Inclusion and Exclusion Criteria:

Adults aged 18 years and over diagnosed with IHD who had
undergone coronary angiography or non-invasive imaging were
included in this study. Participants were eligible if they had
dyslipidemia defined by LDL-C >100 mg/dL or HDL-C <40
mg/dL in men and <50 mg/dL in women, or triglyceride >150
mg/dL. Furthermore, participants had to consent and agree to
participate. Exclusion criteria included patients with a history
of hypersensitivity or contraindication to study medications,
pregnant or breastfeeding women, those with a known liver or
kidney dysfunction, those participating in another clinical trial
that may be affecting lipid levels.

Data Collection: Data collection included demographic
characteristics, medical history, and an assessment of
the participants’ lipid profile at the baseline. Subsequent
reassessment of adherence, side effects and interim lipid profile
data was carried out at 3, 6, 9 and 12 months after enrolment.
To assess changes in lipid profile at 12 months all baseline
measurements were repeated at the last visit.

Outcome Measures: Primary Outcome: Change in LDL-C
levels from baseline to 12 months.

Secondary Outcomes: Changes in HDL-C, total cholesterol,
and triglyceride levels. Incidence of cardiovascular events (e.g.,
myocardial infarction, stroke), medication adherence rates, and
side effect profiles.

Ethical Considerations: The study protocol was reviewed
and approved by the Scientific committee. Consent was obtained
in writing before enrolment for all participants. The study
was subject to the Declaration of Helsinki and Good Clinical
Practice guidelines.

Adjustment for Multiple Comparisons: To ensure the
accuracy of the results, we considered the risk of making Type
I errors due to multiple comparisons. To address this issue,
we applied the Bonferroni correction method to adjust the
p-values in both the primary and secondary outcome analyses.
Alternatively, if it was deemed more suitable based on the
number of comparisons and the correlation among outcomes, we
utilized a less conservative approach known as the Benjamini-
Hochberg procedure to control the false discovery rate.

Statistical Analysis: All statistical analyses were conducted
using GraphPad Prism (V9, USA). Data are represented as
mean =+ standard deviation. Before analysis, data were evaluated
for normality using the Shapiro-Wilk test One-way analysis
of variance (ANOVA) was applied to determine significant
differences between studied groups at p value less than 0.05
followed by post-hoc Tukey's test to recognize the specific
pairwise differences.

Results.

Compared to baseline levels, the plasma LDL-C concentration
revealed that all medications have significantly (P<0.05)
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reduced the plasma concentration of LDL-C after 12 months of
continuous use. The reduction of LDL-C level after treatment
was significant in comparison to baseline levels (P<0.05),
the lowest value was with SGLT-2 and the highest was with
PCSKO9, statin or combination therapy (Figure 1).

Analysis of lipid parameters revealed significantly greater TC
reduction of in PCSK9 inhibitors or combination therapy groups
compared to statin or and being lowest with SGLT-2 inhibitors
(Figure 3). However, the reduction of TG was significantly
better in SGLT-2 inhibitors or combination therapy groups
compared to statin or PCSK9 inhibitors. The HDL-C elevation
was significantly the lowest with PCSK9 inhibitors compared to
SGLT-2 inhibitors or combination therapy (Figure 2).
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Figure 1. Serum LDL-C concentration at baseline versus after 12
months of using either statins, PCSK9 inhibitors, SGLT-2 inhibitors, or
a combination therapy. Data expressed as mean + standard deviation.
*N indicate significant differences at p<0.05 using One-Way-ANOVA
with post-hoc analysis. * as compared to after 12-months of therapy
within the group. ™ as compared to after 12-months of therapy between
the groups.
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Figure 2. Concentration changes of lipid parameters after 12 months
of using either statins, PCSK9 inhibitors, SGLT-2 inhibitors, or a
combination therapy. Data expressed as mean + standard deviation.
* indicate significant differences at p<0.05 using One-Way-ANOVA
with post-hoc analysis. * as compared to after 12-months of therapy
within the group.
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Figure 3. Subgroup analysis of LDL-C Reduction by age and gender.
Data expressed as an average reduction of LDL-C after 12 months
of using either statins, PCSK9 inhibitors, SGLT-2 inhibitors, or a
combination therapy with stratification of results based on age and sex.

Table 1. Incidence of cardiovascular events and medication adherence
rates.

Treatment Group |Cardiovascular Events (n) |Adherence Rate (%)

Statins 5 92
SGLT-2 Inhibitors 4 89
PCSKO Inhibitors |3 95
Combination 2 90

Stratification of the results based on age and sex have revealed
greater LDL-C reduction of in <65 years, female group using
PCSKD9 inhibitors or combination therapy and being lowest with
SGLT-2 inhibitors (CI95%, Figure 3).

The incidence of cardiovascular events was lowest in the
combination therapy group, which also maintained high
adherence rates, though PCSK9 inhibitors had the highest
adherence (Table 1).

Discussion.

The findings of the present study confirmed that the LDL levels
were reduced in all treated groups, and hence markedly improve
the cardiovascular disease profile. Moreover, combination of
DMMs (Statin, SGLT-2 inhibitors, PCSK9 inhibitors) have
shown a remarkably greater LDL reduction (-74 + 10 mg/dl,
p<0.05).

The lipid reduction profile associated with this medication
will induced remarkably higher improvement in cardiovascular
disease prevention which is in congruent with previous findings
reported by earlier published guidelines supporting the intensive
lipid-lowering approaches in patients at high cardiovascular risk
[5.,9].

The reduction in lipid profile was strong in PCSK9 inhibitors
group compared to other groups (-72 = 12 mg/dl, p<0.05)
providing a clear insight for application of PCSK9 inhibitors in
IHD patients [9]. The mechanism by which PCSK9 inhibitors
is helpful could be explained in the context of the role of
PCSKD in increasing the LDL receptor expression and hence
increased LDL removal from circulation [15,16]. Moreover,
SGLT-2 inhibitors have distinctively reduced TG compared to
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statins and PCSK9 inhibitors, this finding is also in agreement
with Basu et al. (2018) [17] and Bechmann et al. (2024) [18],
who have confirmed that SGLT-2 inhibitors reduced TG but
at the same time increased LDL, this finding was explained in
the context of the capacity of SGLT?2 inhibition which reflects
that the increased LDL levels demonstrated with this therapy
is related to decreased clearance of LDL from the circulation
and concurrent increased lipolysis of TG-rich lipoproteins,
moreover, SGLT2 inhibition perhaps improved insulin
sensitivity and reduced hepatic lipogenesis, while the improved
HDL alteration potentially enhanced reverse cholesterol
transport mechanisms [19-21].

The comprehensive improvement in lipid parameters (HDL-C,
total cholesterol, and triglycerides) associated with combined
therapy underscore integrated benefit of blocking of more
than one pathway of lipid synthesis, this combined impact
harmonized with earlier clinical trials of using these DMMs to
provide effective therapy against lipid and hence improve IHD
[22-25]. These drugs reprogrammed the fundamental metabolic
pathways and boosts lipid homeostasis alongside AMP-
activated protein kinase signalling and fatty acid oxidation,
overall impact of these drugs provide cardio protection and
hinder pathogenesis of cardiac damage [26-29]. The mechanism
underlying the improvement in HDL-C, total cholesterol, and
triglycerides associated with combination therapy is explained
in the context of inhibitory activity of this agent in different
master metabolic enzyme (HMG-CoA, PCSK9, and SGLT-
2) resulting in more intensive than individual drug alone
[30,31], particularly, the combination therapy was useful for
hypertriglyceridemia [9,21].

The improved systemic lipid parameters and proper patient-
medication adherence in patients on combination therapy
provided an additional advantage for the use of these medication
together for extensive protection, this adherence also reported
in previous research by Al-Maskari et al. (2023) covering the
potential importance of adherence to medication to achieve the
goal [32].

The subgroup analyses revealing slightly greater LDL-C
reductions in females and younger patients within certain
treatment groups suggest the potential for personalized
treatment strategies based on demographic characteristics.
This finding aligns with the research by Kim et al. (2020), who
highlighted gender differences in the impact of IHD on heart
failure, suggesting that lipid-lowering strategies might also need
to consider gender-specific responses [3].

Conclusion.

The combination of DMM medications carry a great values
for managing the lipid parameters, potentially reducing risk
factors that prone IHD-patients to stroke and MI, providing
additional tool with supported evidence for cardiovascular
disease managements.
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