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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:
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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-
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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: Reduction of low-density lipoprotein cholesterol
(LDL-C) is a central strategy in the primary and secondary
prevention of cardiovascular disease. Statins are the most widely
prescribed lipid-lowering agents. However, real-world evidence
comparing their relative effectiveness in primary health care
settings in middle-income countries remains limited.

Objective: To evaluate and compare the pharmacological
effectiveness of atorvastatin, rosuvastatin, and simvastatin
in reducing LDL-cholesterol and to assess the impact of
combination therapy with ezetimibe on achieving LDL
therapeutic targets in routine clinical practice.

Methods: A retrospective observational study was conducted
at the Main Family Medicine Center in Ferizaj between January
1 and December 1, 2025. A total of 1,100 adult patients (>18
years) receiving statin therapy for at least three months were
included. Baseline and follow-up LDL-cholesterol levels were
analyzed at individual and intergroup levels. Statistical analysis
included parametric and non-parametric tests according to
data distribution, analysis of variance (ANOVA) for between-
group comparisons, and binary logistic regression to identify
predictors of LDL target achievement. A p-value <0.05 was
considered statistically significant.

Results: Rosuvastatin was associated with the greatest mean
reduction in LDL-cholesterol, followed by atorvastatin, while
simvastatin demonstrated lower -effectiveness. Differences
between treatment groups were statistically significant
(ANOVA, p < 0.001). Patients receiving combination therapy
with a statin plus ezetimibe were significantly more likely to
achieve LDL therapeutic targets compared with those on statin
monotherapy (OR > 1, p <0.01). Multivariate analysis identified
statin type and treatment intensity as independent predictors of
LDL-cholesterol reduction.

Conclusion: Rosuvastatin and atorvastatin were associated
with greater LDL-cholesterol reduction compared with
simvastatin in primary health care. Combination therapy with
ezetimibe significantly increased the likelihood of achieving
therapeutic LDL targets.

Key words. Statins, LDL-cholesterol, atorvastatin,
rosuvastatin, simvastatin, ezetimibe, primary health care,
dyslipidemia.

Introduction.

Cardiovascular diseases remain the leading cause of mortality
worldwide and represent a major public health burden in both
high-income and low- and middle-income countries [1,2].
Elevated low-density lipoprotein cholesterol (LDL-C) is one of
the most important and modifiable risk factors for atherosclerotic
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cardiovascular disease. Strong causal evidence confirms a
linear association between LDL-C levels and the incidence
of myocardial infarction, ischemic stroke, and cardiovascular
mortality, supporting the “lower is better” concept in lipid
management [3,4].

Statins constitute the cornerstone of lipid-lowering therapy
and are universally recommended as first-line agents by major
international guidelines [5-7]. Their mechanism of action
involves inhibition of 3-hydroxy-3-methylglutaryl coenzyme A
(HMG-CoA) reductase, resulting in reduced hepatic cholesterol
synthesis and increased expression of LDL receptors, thereby
enhancing LDL clearance from the circulation [5]. Despite
their well-established efficacy, real-world data demonstrate
considerable interindividual variability in therapeutic response,
influenced by genetic factors, disease severity, treatment
adherence, and drug—drug interactions [6,8].

Atorvastatin, rosuvastatin, and simvastatin remain among the
most frequently prescribed statins worldwide. These agents
differ in their pharmacokinetic and pharmacodynamic properties,
affecting lipid-lowering potency, bioavailability, and interaction
profiles. Rosuvastatin is characterized by minimal cytochrome
P450 metabolism and high LDL-C—lowering efficacy, whereas
atorvastatin and simvastatin undergo extensive metabolism via
CYP3A4, increasing the potential for drug—drug interactions
[5,9]. These pharmacological differences may result in clinically
relevant variation in lipid responses, particularly among elderly
patients and individuals with multiple comorbidities.

Current European and American guidelines strongly
recommend high-intensity statin therapy for patients at very high
cardiovascular risk and advocate early treatment intensification
when LDL-C targets are not achieved [5-7]. In recent years,
combination therapy with ezetimibe has become an important
component of contemporary lipid-lowering strategies. By
inhibiting intestinal cholesterol absorption via the Niemann—
Pick Cl-like 1 (NPCIL1) transporter, ezetimibe provides
additional LDL-C reduction when combined with statins [6,10].

Real-world observational studies from Europe and North
America indicate that patients receiving statin—ezetimibe
combination therapy are significantly more likely to achieve
guideline-recommended LDL-C targets compared with those
treated with statin monotherapy [11,12]. Nevertheless, registry
data consistently show that a substantial proportion of high-
risk patients fail to reach optimal lipid control, highlighting
persistent gaps between guideline recommendations and routine
clinical practice [8,11].

Although randomized controlled trials provide robust
evidence for the efficacy of lipid-lowering therapies, data from
real-world primary care settings in Southeastern Europe remain
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limited. Variations in prescribing practices, restricted access
to combination therapies, and inconsistent lipid monitoring
may influence treatment outcomes in these healthcare systems
[1,2]. Consequently, real-world studies are needed to bridge the
translational gap between clinical trial evidence and everyday
clinical practice.

In this context, the present study aims to perform a comparative
evaluation of atorvastatin, rosuvastatin, and simvastatin in
lowering LDL-cholesterol and to assess the clinical impact
of statin—ezetimibe combination therapy on therapeutic goal
attainment in a primary health care setting. The findings
are intended to contribute evidence relevant to optimizing
dyslipidaemia management and supporting individualized, risk-
based lipid-lowering strategies.

Materials and Methods.

This study was designed as a retrospective, observational,
comparative study based on real-world clinical data. The
aim was to evaluate the pharmacological effectiveness of
atorvastatin, rosuvastatin, and simvastatin in reducing LDL-
cholesterol and to assess the role of combination therapy with
ezetimibe in achieving therapeutic LDL targets.

The study was conducted at the Main Family Medicine
Center in Ferizaj, Kosovo, during the period from January 1 to
December 1, 2025. Data were obtained from electronic medical
records and institutional laboratory databases.

A total of 1,100 adult patients aged 18 years or older were
included. All patients had received atorvastatin, rosuvastatin, or
simvastatin therapy for a minimum duration of three months.
Patients were consecutively selected during the study period
based on predefined inclusion criteria.

Inclusion criteria comprised adult patients with at least one
documented LDL-cholesterol measurement prior to initiation
of statin therapy and at least one follow-up LDL-cholesterol
measurement obtained after a minimum of three months of
treatment, with complete information regarding statin type
and dosage. Patients were excluded if laboratory data were
incomplete, statin therapy was changed during the follow-
up period, PCSK9 inhibitors were used, or if documented
liver disease, end-stage renal disease, or untreated thyroid
dysfunction was present. Patients receiving lipid-lowering
therapies other than ezetimibe were excluded from the primary
analysis. Combination therapy with ezetimibe was analyzed as
a separate group.

Patients were classified into four therapeutic groups:
atorvastatin ~ monotherapy,  rosuvastatin  monotherapy,
simvastatin monotherapy, and combination therapy with a
statin plus ezetimibe. Statin treatment was further categorized
according to treatment intensity (low-, moderate-, or high-
intensity), in accordance with current European guidelines for
the management of dyslipidaemia.

Statin dosages were prescribed according to routine clinical
practice and guideline-recommended intensity categories.
The most frequently used daily doses were atorvastatin 10—40
mg, rosuvastatin 5-20 mg, and simvastatin 10-40 mg. In the
combination therapy group, ezetimibe was administered at
a standard dose of 10 mg daily in addition to ongoing statin
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therapy. The statin plus ezetimibe group included patients
receiving different statins and dose intensities, reflecting real-
world treatment escalation rather than a uniform high-potency
statin regimen.

Primary outcome measures included baseline and follow-up
LDL-cholesterol levels, absolute and percentage reductions in
LDL-cholesterol, and achievement of LDL therapeutic targets.
Secondary outcome measures included total cholesterol, high-
density lipoprotein cholesterol (HDL-C), triglyceride levels,
alanine aminotransferase (ALT), aspartate aminotransferase
(AST), and creatine kinase, when available. Demographic
and clinical variables included age, sex, presence of diabetes
mellitus, arterial hypertension, and established cardiovascular
disease.

Data extraction from electronic medical records was performed
by trained personnel using a standardized data collection form.
For each patient, the LDL-cholesterol value closest to treatment
initiation and the first LDL-cholesterol measurement obtained
after at least three months of therapy were included in the
analysis.

Statistical analysis was performed using standard statistical
software packages. Data normality was assessed using the
Shapiro—Wilk test. One-way analysis of variance (ANOVA) was
applied to normally distributed variables, while the Kruskal—
Walli’s test was used for non-normally distributed data. Post hoc
comparisons were conducted using the Bonferroni correction
for multiple testing. Binary logistic regression analysis was
employed to identify independent predictors associated with
achievement of LDL therapeutic targets. A p-value of less than
0.05 was considered statistically significant.

The study was conducted in accordance with the principles of
the Declaration of Helsinki and was approved by the relevant
institutional and ethics committees. All patient data were
anonymized prior to analysis and handled confidentially.

Results.

The results section presents a comprehensive analysis of
demographic, clinical, pharmacological, and biochemical
data from 1100 adult patients treated with statin therapy in
a real-world primary health care setting. Outcomes were
evaluated across three statin monotherapy groups (atorvastatin,
rosuvastatin, and simvastatin) and a combination therapy
group receiving statin plus ezetimibe. The analyses focus
on differences in patient characteristics, treatment intensity,
lipid profile changes, safety indicators, and achievement of
LDL therapeutic targets. Given the differences in baseline
LDL-cholesterol levels between treatment groups, percentage
reduction in LDL-C was considered a key comparative outcome
in addition to absolute changes. Comparative statistical testing
was applied to identify significant associations between statin
type, clinical variables, and treatment outcomes. Multivariate
regression analysis further explored independent predictors
of LDL target attainment. The results are presented in eight
tables summarizing patient demographics, clinical profiles,
lipid responses, and safety parameters. Collectively, these
findings provide insight into prescribing patterns and treatment
effectiveness in routine clinical practice.



Table 1. Demographic characteristics of patients by statin therapy (n = 1100).

Variable Atorvastatin (n=460) Rosuvastatin (n=380) Simvastatin (n=260) p-value
Mean age (years + SD) 59.8+11.2 61.3+10.4 57.1+12.5 0.003
Male (%) 56.3 58.7 51.9 0.041
Female (%) 43.7 41.3 48.1 —
Mean BMI (kg/m?+SD)  27.8+4.3 28.1+4.1 272+4.6 0.087
Table 2. Clinical profile of patients according to statin therapy.

Comorbidity Atorva (%) Rosuva (%) Simva (%) p-value
Diabetes mellitus 332 41.9 28.5 <0.001
Hypertension 61.5 65.3 58.2 0.021
Cardiovascular disease 29.8 39.5 21.1 <0.001
Table 3. Distribution of statin treatment intensity.

Intensity level Atorva (%) Rosuva (%) Simva (%) p-value
Low-intensity 14.3 8.7 38.5 <0.001
Moderate-intensity 52.1 43.2 47.9 0.014
High-intensity 33.6 48.1 13.6 <0.001
Table 4. LDL-cholesterol before and after treatment.

Statin Baseline LDL (mg/dL) Follow-up LDL (mg/dL) Mean reduction p-value
Atorvastatin 164.2 £28.3 94.6+21.2 69.6 <0.001
Rosuvastatin 168.7 £26.9 82.3+18.5 86.4 <0.001
Simvastatin 159.4 £ 30.1 109.7 £ 24.1 49.7 <0.001
Table 5. Achievement of LDL therapeutic targets.

Group Target achieved (%) OR (95% CI) p-value
Atorvastatin 62.1 1.60 (1.2-2.1) 0.002
Rosuvastatin 71.4 2.34 (1.8-3.0) <0.001
Simvastatin 38.9 Reference —

Statin + Ezetimibe 83.2 3.67 (2.7-5.0) <0.001

Table 6. Changes in secondary lipid parameters.

Parameter Atorva Rosuva Simva p
Increase in HDL (%) +6.2 +7.4 +4.1 0.013
Reduction in triglycerides 186 03 147 0.002
(%)

Table 7. Safety indicators (ALT, AST, CK elevation).

Parameter Atorva (%) Rosuva (%) Simva (%) p

ALT elevation 7.1 6.5 53 0.42
AST elevation 6.4 6.9 4.9 0.38
CK elevation 34 3.8 2.6 0.51

Table 8. Multivariate logistic regression for LDL target achievement.

Variable OR (95% CI) p-value
Rosuvastatin 2.34 (1.8-3.0) <0.001
Atorvastatin 1.60 (1.2-2.1) 0.002
Combination therapy 3.67 (2.7-5.0) <0.001
Age (per year) 1.01 (1.00-1.03) 0.041
Diabetes 0.74 (0.60-0.91) 0.005
High-intensity therapy 1.89 (1.4-2.5) <0.001

206




Significant differences in age and sex distribution were
observed across treatment groups. Patients receiving
rosuvastatin were older on average, suggesting preferential use
in higher-risk populations. Simvastatin was more commonly
prescribed among younger patients. No statistically significant
difference in BMI was noted. These findings indicate that age
and clinical risk profile, rather than body mass index, influence
statin selection.

A significantly higher proportion of diabetes and cardiovascular
disease was observed among rosuvastatin users. Simvastatin-
treated patients had the lowest disease burden. These data
suggest that rosuvastatin is preferentially prescribed to patients
with higher cardiovascular risk profiles. The distribution reflects
real-world risk-based clinical decision-making.

Rosuvastatin was significantly more frequently prescribed
at high intensity, reflecting its higher lipid-lowering potency.
Simvastatin was mainly used in low-intensity regimens. These
patterns indicate adherence to guideline-based prescribing,
where more potent statins are used for patients at higher risk.

Rosuvastatin produced the greatest absolute LDL reduction,
followed by atorvastatin. Simvastatin showed significantly
lower effectiveness. These differences were statistically
significant and clinically relevant, confirming the superiority of
high-potency statins in achieving lipid control.

Combination  therapy  significantly increased target
achievement. Rosuvastatin also outperformed atorvastatin and
simvastatin. The odds ratios demonstrate a strong additive effect
when ezetimibe is combined with statins. These findings support
therapeutic escalation when monotherapy is insufficient.

Rosuvastatin showed superior effects on HDL elevation and
triglyceride lowering. Atorvastatin demonstrated moderate
efficacy, while simvastatin had the lowest impact. These
differences may influence statin selection when dyslipidaemia
extends beyond isolated LDL elevation.

No statistically significant differences were observed
in laboratory safety parameters. All statins demonstrated
comparable safety profiles. Adverse effects were infrequent,
supporting tolerability in routine primary care.

Combination therapy was the strongest independent predictor
of LDL target achievement. High-intensity statin therapy
significantly improved outcomes. Diabetes negatively affected
target attainment, emphasizing the need for aggressive lipid
management in this subgroup.

Discussion.

This study provides real-world evidence on the comparative
effectiveness of atorvastatin, rosuvastatin, and simvastatin in
lowering LDL-cholesterol within a primary health care setting
and evaluates the impact of combination therapy with ezetimibe
on achieving therapeutic targets. The findings indicate that
rosuvastatin was associated with the greatest LDL-C reduction,
followed by atorvastatin, whereas simvastatin demonstrated
lower effectiveness. Because baseline LDL-C levels differed
across treatment groups, percentage LDL-C reduction represents
a more appropriate metric for comparative interpretation
than absolute change alone and was therefore emphasized in
the analysis. These findings are consistent with international
literature describing rosuvastatin and atorvastatin as more
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potent statins with greater LDL-lowering capacity [5,6,9].

It is important to note that statin selection and dosing in this
study reflected routine clinical practice rather than standardized
or equipotent dosing regimens. Rosuvastatin was more
frequently prescribed to older patients and those with higher
cardiovascular risk, which may partially explain the greater
absolute LDL-C reductions observed. Therefore, the results
should be interpreted in the context of real-world treatment
patterns rather than direct pharmacological superiority based on
equal-dose comparisons.

The LDL-C reductions observed with rosuvastatin align with
contemporary evidence demonstrating that more intensive
lipid lowering is associated with proportional reductions
in major cardiovascular events [3,4]. The “lower is better”
paradigm remains particularly relevant for patients at very high
cardiovascular risk, for whom aggressive LDL-C lowering
is strongly recommended. European registry data further
indicate that achieving very low LDL-C levels is associated
with improved cardiovascular outcomes without a clinically
meaningful increase in adverse events [12].

Combination therapy with statin and ezetimibe emerged as
the strongest independent predictor of LDL-C target attainment
in this cohort. Importantly, patients receiving combination
therapy were treated with different statins and dose intensities,
reflecting therapeutic escalation in individuals who did not
achieve LDL-C goals with statin monotherapy. Therefore,
the observed benefit of combination therapy likely reflects
the additive pharmacological effect of ezetimibe rather than
statin potency alone. This finding reinforces current guideline
recommendations advocating early treatment intensification
when LDL-C targets are not achieved [6,7]. Similar real-world
studies across Europe have demonstrated that the addition of
ezetimibe substantially increases the likelihood of reaching
guideline-recommended LDL-C targets [11].

When compared with data from Western European countries,
the overall rate of LDL-C target achievement in this study
was comparable to that reported in the EU-wide DA VINCI
study, which showed that a considerable proportion of high-
risk patients remain above recommended LDL thresholds [11].
Notably, LDL-C goal attainment among patients receiving
combination therapy in the present cohort exceeded European
averages reported in large registries, suggesting that effective
lipid management is achievable even in resource-limited
settings when treatment is appropriately intensified [12].

Treatment intensity was a significant determinant of clinical
outcomes. High-intensity statin therapy was independently
associated with improved LDL-C target achievement, consistent
with ESC/EAS recommendations [5,7]. However, patients with
diabetes were less likely to reach LDL-C goals, highlighting
the persistent challenge of lipid management in this population.
Previous studies indicate that patients with diabetes often require
combination therapy or higher-intensity regimens to overcome
residual cardiovascular risk [6,8].

The safety profile of statins observed in this study was favorable
and consistent with previous reports. No clinically significant
differences were detected between treatment groups regarding
liver enzyme elevations or creatine kinase abnormalities,



supporting the tolerability of statins in routine primary care
practice [6,9]. These findings are in line with real-world
European data showing low rates of treatment discontinuation
due to adverse effects when statins are appropriately prescribed
and monitored [8].

Fromapublic health perspective, this study contributes valuable
real-world evidence from Southeastern Europe, a region where
data on lipid management in routine clinical practice remain
limited. Given that much of the existing evidence originates
from high-income settings, these findings provide insight into
the applicability of international lipid-lowering guidelines
across diverse healthcare systems [1,2].

Several limitations should be acknowledged. The retrospective
design limits causal inference and does not fully account for
potential confounding factors such as medication adherence,
lifestyle behaviors, or socioeconomic status. Additionally,
statin dosing was not standardized, reflecting real-world
practice rather than controlled trial conditions. An important
limitation of this study is the potential for selection bias
inherent to its retrospective, observational design. Patients
treated with rosuvastatin were generally older and had a higher
prevalence of diabetes and established cardiovascular disease,
suggesting that clinicians preferentially prescribed more
potent statins to individuals at higher cardiovascular risk. As
a result, simple comparisons between treatment groups may
be influenced by baseline differences. Although advanced
statistical techniques such as propensity score matching could
further reduce confounding, the present analysis aimed to reflect
real-world prescribing patterns in routine primary care. This
limitation should be considered when interpreting comparative
effectiveness results. Nevertheless, the large sample size and
use of routine clinical data enhance the external validity and
generalisability of the findings.

In conclusion, rosuvastatin and atorvastatin were associated
with greater LDL-C reduction compared with simvastatin in
routine primary care practice, and combination therapy with
ezetimibe significantly improved LDL-C target attainment. These
findings support an individualized, risk-based lipid-lowering
strategy and emphasize the importance of treatment intensification
in alignment with contemporary evidence-based guidelines.

Conclusion.

This study demonstrates that rosuvastatin and atorvastatin
were associated with greater LDL-cholesterol reduction
compared with simvastatin in a real-world primary health
care setting. Rosuvastatin was linked to the largest LDL-C
reductions, particularly among patients at higher cardiovascular
risk, reflecting its frequent use in individuals requiring more
intensive lipid-lowering therapy.

A key finding of this study is the strong impact of combination
therapy with ezetimibe, which emerged as the most important
determinant of achieving guideline-recommended LDL-C
targets. This underscores the importance of early treatment
intensification when statin monotherapy fails to achieve
adequate lipid control and supports broader implementation of
combination strategies in routine clinical practice.

Furthermore, the results highlight the critical role of treatment
intensity and individualized pharmacotherapy, especially in
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patients with diabetes mellitus and established cardiovascular
disease, who often require more aggressive and structured
lipid-lowering approaches to effectively reduce residual
cardiovascular risk.

From a public health perspective, these findings provide
valuable real-world evidence from a setting where data on
dyslipidaemia remain limited and demonstrate that effective
lipid control is achievable even in resource-constrained health
systems when international guideline recommendations are
appropriately applied.

In addition, the study supports the integration of structured
lipid monitoring programs within primary care and emphasizes
the importance of continuous professional education focused
on cardiovascular risk management. Improved access to
combination therapy and consistent follow-up may further
enhance long-term population-level outcomes.

Finally, these findings may inform clinical decision-making
and local health policy development by encouraging greater
adherence to evidence-based lipid management protocols. Future
multicentre and prospective studies are warranted to confirm
these observations and to evaluate long-term cardiovascular
outcomes associated with different lipid-lowering strategies.
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