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BnusHue MHrMbMTOPOB NPONPOTEMHOBOM KOHBEPTas3bl
Cy6TUNM3NH/KeKCHH TMNa 9 Ha BbXKMBaAEMOCTb
NaLMeHTOB 3KCTPeMaJibHOro CepAe4yHo-CcoCcyaucToro
PUCKa B peasibHOM KJIMHUYECKON NpaKTUKe
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AHHOTALIUA

Ob6ocHoeaHue. Cpean HeMH(EKLMOHHbIX 3ab0NeBaHM CepaeyYHO-COCYAMUCTbIE MATONIOMMM 3aHMMAlOT NUaMpYloLLee MecTo
Mo KOJMYeCTBY CMepTel B pasBUTLIX CTPaHax, BKMoYas Poccuio. B KnuHuyeckoi npakTuke Poccuiickoi ®epepaumm npuMe-
HAKOT MPAKTUYECKM BCE COBPEMEHHbIE METOAbI M CPELACTBA JIeYEHMS MALMEHTOB C CEpAeYHO-COCYAMCTLIMM 3aboneBaHnaMM,
B TOM YMC/e MHHOBALMOHHbIE TUMONMMMAEMUYECKME NpenapaThl, TaKMe KaK MHrMBUTOpbl NPONPOTENHOBOM KOHBEpTa3bl Cyb-
TUIM3NH/KEKCUH TUMa 9 — annpoKyMab 1 3B010KyMab. OiHaKO Ha AaHHbLIA MOMEHT HET NOJHOM UHGOPMALMKM 0 TOM, KaK 3T
npenaparbl BAMSIOT Ha BbIXKMBAEMOCTb MaLMEHTOB, HaXOAALLMXCA B rpynne 3KCTpeMasbHOro CepAeyqHo-COCYAMCTOro PUCKa,
KaK BO BCEM Mupe, TaK M B Poccun. B cBA3M € 3TMM U3y4eHWe JaHHOMO BOMpoca ABNAETCA BAaXHOM W aKTyaNnbHOW 3afayei.
Llene — oueHuTb 3deKTUBHOCTb M HE30MACHOCTL UHIMOUTOPOB NPONPOTEUHOBOI KOHBEPTA3bl CYOTUAM3MH/KEKCUH TUNa 9,
a TaKkKe BIMAHME 3TUX NPenapaToB Ha BbIKMBAEMOCTb Y NaLMEHTOB IKCTPEMAILHOM CEePAEYHO-COCYANUCTONO PUCKa.
Mamepuan u Memodel. B nccnenosanme BrntoyeHbl 104 naumeHTa 3KCTPEManbHOMO CepAeYHO-COCYAMCTOr0 pUCKa M pasfe-
NeHbl Ha [iBe rPynMbl: 0CHOBHYIO (53 YenoBeKa) U KOHTPOSbHYHO (51 yenoBeK). B KOHTPONbHOWM rpynne NoayyYanu CTaHLapTHYH
TUNONUNUAEMUYECKYIO TEPANUI0 CTaTUHOM B MaKCMMasbHOWM NepeHOCMMON 03e /WM 33eTUMMOOM, a B OCHOBHOW rpynne
CTaHAapTHas FMNONMNMAEMMYECKan Tepanusa [0MoJIHeHa NpenapaTtaMu MHIMOUTOPOB NPONPOTEMHOBOI KOHBEpTa3sbl CyoTMIN-
3WH/KEKCKH Tvna 9.

BbinonHeH aHanu3 pe3ynbTaToB labopaTopHbIX METOAOB MCCEf0BaHUSA B AMHAMUKE, a TaKXe OLieHeHa YacTota nobouHbIX
3 deKToB. PernctpupoBanu Bce Cily4an CepAeYHO-COCYAUCTLIX COBLITUI, BKITOYas cMepTb. Ha 0CHOBaHWM NoNyYeHHbIX AaH-
HbIX NPOBEJEH aHa/I3 BbIXKMBAEMOCTW M YacTOTbl DOSbLIMX CEepAEYHO-COCYAMCTBIX CODBLITUN.

Pesynsmamel. B ocHoBHOM rpynne Yepe3 MecsL, Nocnie Havyana Tepanuu MHriMbUTopamMu NPONPOTEMHOBOI KOHBEpTa3bl CyoTH-
JIN3WH/KEKCUH TMNA 9 YpoBEHb IMNOMNPOTENHOB HU3KOW NJIOTHOCTM Y BCEX NALMEHTOB CHU3MNCA bonee YeM Ha 50 % ot ucxoa-
HOro 3HaueHms. LleneBoro ypoBHS NMMONPOTEMHOB HM3KOW MAOTHOCTM JOCTMIMM 42 u3 53 HabnogaeMbIX NauMeHToB. 3T
pe3ynbTaThl 0CTaBaNUChb CTAabWNbHBIMM [0 KOHLA WCCNefoBaHWUA. 3a mepuop NPUMEHEHUS MHTMOMTOPOB NPONpOTEMHOBOIA
KOHBepTa3bl CYOTUNM3MH/KEKCMH TMNa 9 He 3adMKCUPOBaHLI CiTy4al renaToTOKCUYHOCTM, MUONATUIA UK APYTrUX MECTHBIX M-
BouHbIX 3QeKTOB. B KOHTPONBHOIA rpynne IMNMAOrpaMMa NaLMeHTOB He NpeTepnena 3HaYMMbIX U3MEHEHUI B X0 uccie-
noBaHus. KpoMe Toro, Habmoganu bonblue criyqaeB NOBTOPHbIX CEPAEYHO-COCYAUCTLIX COOLITUIA, BKIOYasA CMepTb OT BCEX
MPUYKH, Y NALMEHTOB KOHTPONLHOW rpynnbl.

3akntoyenue. B peanbHOM KIMHUYECKON MPaKTUKE MHTMOMTOPbI NPONPOTEMHOBOM KOHBEPTa3bl CYOTUNM3MH/KEKCMH Tvna 9
MPOAEMOHCTPUPOBAU BbICOKYH0 3D(EKTUBHOCTL U 6€30MacHOCTb Y NAaUMEHTOB IKCTPEMASIbHOMO CEpPAEYHO-COCYAUCTOro py-
CKa. bnaropaps npUMeHeHWM0 3TWUX NpenapaToB YAanocb AOCTWYbL LieNeBbIX MOKa3aTeseil YpOBHSA SIMMOMPOTEMHOB HM3KOA
MIOTHOCTW M MOBbICUTb MPUBEPXKEHHOCTb K JIEYEHMIO, YTO YIYYLIMI0 NPOrHO3 1A NaLMeHTOB AaHHOM KaTeropuw.

Kniouesble cnoBa: MHMMOUTOPBI NPOMPOTEMHOBOM KOHBEPTa3bl CYOTUNN3NH/KeKeUH TUna 9; Hrnbutopsl PCSKY; akcTpeMans-
HbI CepAEYHO-COCYANCTBIN PUCK; BbIXKUBAEMOCTb.
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The effect of proprotein convertase subtilisin/kexin
type 9 inhibitors on the survival of patients
at extreme cardiovascular risk in real clinical practice
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Kirov Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Among non-communicable diseases, cardiovascular diseases occupy a leading position in terms of mortality
rate in developed countries, including Russia. In the clinical practice of the Russian Federation, almost all modern methods
and means of treating patients with cardiovascular diseases are used. In particular, innovative lipid-lowering drugs are used,
such as proprotein convertase inhibitors subtilisin/kexin type 9—alirocumab and evolocumab. However, at the moment there
is no complete information on how these drugs affect the survival of patients at extreme cardiovascular risk, both worldwide
and in Russia. In this regard, the study of this issue is an important and urgent task.

AIM: To evaluate the efficacy and safety of proprotein convertase inhibitors subtilisin/kexin type 9 in patients at extreme car-
diovascular risk. Also, to assess the effect of these drugs on the survival of patients of this category of cardiovascular risk.
MATERIAL AND METHODS: The study involved 104 patients at extreme cardiovascular risk. The patients were divided into two
groups: the main group (53 people) and the control group (51 people). In the control group, the patients received standard
lipid-lowering therapy: statin at the maximum tolerated dosage and/or ezetimibe, and in the main group, standard lipid-
lowering therapy was supplemented with drugs of proprotein convertase inhibitors subtilisin/kexin type 9.

The results of laboratory research methods were analyzed in dynamics, and the frequency of side effects was evaluated. All
cases of cardiovascular events, including mortality, were recorded. Based on the data obtained, we analyzed the survival rate
and frequency of major cardiovascular events.

RESULTS: In the main group, month after starting therapy with proprotein convertase inhibitors subtilisin/kexin type 9,
the level of low-density lipoproteins in all the patients decreased by more than 50% from the initial value. The target level
of low-density lipoproteins was reached by 42 out of 53 observed patients. These results remained stable until the end
of the study. No cases of hepatotoxicity, myopathy, or other local side effects were reported during the period of use of
proprotein convertase inhibitors subtilisin/kexin type 9. In the control group, the lipidogram of patients did not change
significantly during the study. In addition, there were more cases of recurrent cardiovascular events, including mortality,
in the patients in the control group.

CONCLUSIONS: In real clinical practice, proprotein convertase inhibitors subtilisin/kexin type 9 has demonstrated high ef-
ficacy and safety in patients at extreme cardiovascular risk. Thanks to the use of these drugs, it was possible to achieve the
target levels of low-density lipoproteins and increase patient’s adherence to treatment. As a result, the prognosis for patients
with an extreme risk of cardiovascular complications improved.

Keywords: proprotein convertase subtilisin/kexin type 9 inhibitors; PCSK9 inhibitors; extreme cardiovascular risk; survival.
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OPUMHATTBHBIE MCCIELOBAHMA

BACKGROUND

Cardiovascular diseases remain the leading cause
of death worldwide and in the Russian Federation [1].
Management of modifiable risk factors, including
dyslipidemia, is the main principle of primary and secondary
prevention of cardiovascular disease [2, 3]. The literature
shows that dyslipidemia is more common in Russia and
is characterized by higher levels of atherogenic lipid
fractions than in other European countries [4—6]. Therefore,
it is important to optimize therapy, including lipid-lowering
therapy, for patients with cardiovascular disease [7].

A wide range of lipid-lowering agents are available
for the treatment of hyperlipidemia. However, statins are
the most commonly used agents in real-world clinical
practice [4, 8]. This is due to increasing evidence of statin
efficacy in patients at high cardiovascular risk, as well as
high availability and affordability of statins through reim-
bursement programs. It should also be noted that in most
patients at high and very high cardiovascular risk, low-
density lipoprotein (LDL) target levels can be achieved with
the combination of statins at the maximum individually
tolerated dose and ezetimibe [9, 10]. Despite optimal lip-
id-lowering therapy and/or achieving a target LDL of less
than 1.4 mmol/L, a significant proportion of patients devel-
op recurrent cardiovascular events within 2 years. This has
led to identifying an extreme cardiovascular risk category.
The target LDL level for these patients is no more than
1 mmol/L. To achieve this value, targeted therapies known
as proprotein convertase subtilisin/kexin type 9 (PCSK9)
inhibitors, namely alirocumab and evolocumab, are used
in addition to combination lipid-lowering therapy. Long-
term use of PCSK9 inhibitors has been shown to be one
of the most effective lipid-lowering therapy options for pa-
tients with atherosclerotic disease. It should be noted that
prior to 2022 in Russia, PCSK9 inhibitors were used pri-
marily in patients with heterozygous familial hypercholes-
terolemia.

The use of PCSK? inhibitors in this population has been
poorly studied in Russia due to new recently identified risk
category of extreme cardiovascular risk and strict LDL target
levels established.

The aim of the study was to evaluate the efficacy
and safety of PCSK9 inhibitors and their impact on survival
in patients at high cardiovascular risk.

MATERIALS AND METHODS

The study was conducted at the Departmental Clinic
of the S.M. Kirov Military Medical Academy.
Inclusion criteria:
+ Two or more cardiovascular events (acute coronary syn-
drome, ischemic stroke, acute lower limb ischemia, sur-
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gery in any vascular system) within 2 years in 2020-2023,
despite receiving optimal lipid-lowering therapy (statins
and/or ezetimibe) and/or achieving LDL levels below
1.4 mmol/L,

+ Age 18 years and older,

+  Written consent for study participation.

Non-inclusion criteria: refusal to participate, mental
disorders, pregnancy and lactation, cirrhosis, and stage V
chronic kidney disease.

Patients were divided into the study group and the control
group according to their lipid-lowering therapy (with
or without PCSK9 inhibitors).

During the study, all patients underwent the following
procedures:

+ Lipid profile testing (total cholesterol, high-density lipo-
protein [HDL], LDL, non-HDL),

+ Blood chemistry (aspartate aminotransferase, alanine
aminotransferase, total bilirubin, glucose, creatinine),

+ Glycated hemoglobin in patients with diabetes mellitus,

+ Body sizes (weight, body mass index),

« Echocardiography,

+ Medical history, including smoking status and family his-
tory of atherosclerotic cardiovascular disease.

All baseline data were collected through retrospective
analysis of medical records and patient interviews
at the time of the second event. Follow-up data were
collected at the end of the study or at the end of participation
in the study (e.g., death, missing, refusal to participate,
or discontinuation of treatment). In addition, the study group
had their lipid profile monitored one month after starting
treatment with PCSK9 inhibitors.

Efficacy of the PCSK9 inhibitors was assessed
by achieving target LDL levels, and safety was assessed
by changes in markers of liver and skeletal muscle injury
and the presence of allergic reactions. A conclusion about
the impact of PCSK9 inhibitors on prognosis in patients
at extreme cardiovascular risk was based on the group
comparison.

SPSS Statistic for Windows 11.0 (version 25.0) and
Microsoft Excel 2019 were used for statistical data
processing.

Kolmogorov—Smirnov test was used to determine
normality of distribution of quantitative parameters. In the case
of normal distribution, data are presented as arithmetic mean
and standard deviation. Parameter comparisons were made
using a paired or unpaired Student’s t-test.

In the case of non-normal distribution, parameters were
presented as median and interquartile range. Non-parametric
tests were used to compare parameters over time.

Qualitative parameters are presented as the number
of cases and their incidence as a percentage. Pearson’s
chi-square test or a Fisher’s exact test was used for statistical
testing of differences between parameters.

17816/mechnikove 34428

37



38

ORIGINAL RESEARCH

The Kaplan—Meier method was used to estimate
the survival function, and a log-rank test was used to assess
statistical significance of differences between groups.

Differences were considered statistically significant
atp <0.05.

RESULTS

The study included a total of 104 patients, divided
into the study group (53 patients) and the control group
(51 patients).

Both groups were comparable except for the presence
of confirmed heterozygous familial hypercholesterolemia,
which was diagnosed in 6 patients in the study group at base-
line and was not reported in the control group (p = 0.027).

Table 1 shows the baseline characteristics of the patients.

At baseline, atorvastatin and rosuvastatin were pre-
scribed at individually tolerated doses (40-80 mg/day and
20-40 mg/day, respectively). All patients were also pre-
scribed ezetimibe at 10 mg/day in addition to statins. Despite
the use of this treatment regimen, most patients in the study
and control groups did not achieve target LDL levels of less
than 1.4 mmol/L, including 51 (98.1%) patients in the study
group and 46 (90.2%) patients in the control group.

In the study group, the median time of initiation of PCSK9
inhibitor therapy was 5 months after the last cardiovascular
event. Patients received alirocumab at 150 mg every 2 weeks
(48 patients) or evolocumab at 140 mg every 2 weeks
(4 patients). Patients who initially received evolocumab
were switched to alirocumab after 8—13 months. PCSK9
inhibitors were added to the baseline treatment regimen, and
in the outpatient setting, cardiologists adjusted the treatment
regimen based on LDL monitoring by discontinuing
ezetimibe and/or reducing statin doses. Treatment regimen
was adjusted only in patients with a significant decrease
in LDL levels (below 0.5-0.7 mmol/L) during the first month
of alirocumab therapy. Figure 1 provides detailed data on
the final lipid-lowering regimens of the enrolled patients.

In the control group, 3 patients also received fenofibrate
as part of combination lipid-lowering therapy. The remaining
patients continued their baseline lipid-lowering treatment
at the maximum tolerated dose throughout the study.
To manage co-morbidities, all patients received treatment
according to current clinical guidelines.

Data showed a statistically significant decrease
in triglyceride levels in all patients.

In the control group, there were no statistically significant
changes in total cholesterol, HDL and LDL levels during
the follow-up period.

In the PCSK9 inhibitor group, LDL levels decreased
by 69.42% + 9.89% (p < 0.001) one month after treatment
initiation. At the end of the study, this parameter did not
change significantly and was 64.77% + 8.87%. A statistically
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significant increase in HDL levels was also reported in this
group (12.06% =+ 11.72%; p < 0.001). A total of 79.3% of patients
in the study group achieved the target LDL level of less than
1.0 mmol/L. Of these, nearly half (45.3%) achieved this level
with a combination of PCSK9 inhibitors and atorvastatin.

Transaminase levels remained normal in all patients
throughout the follow-up period. Uric acid levels, glycemic
profile, and left ventricular contractility also did not change
significantly. No allergic reactions and no signs of myopathy
were observed. Table 2 provides detailed data on changes
in laboratory parameters over time. Table 3 shows
the lipidogram changes over time in the study group.

More cases of combined recurrent nonfatal cardio-
vascular events were reported in the control group than
in the study group (37.5% vs. 17.7%; log-rank test: p = 0.013)
at 27.4 + 78 months after the second event. The survival
rates in the study and control groups were 96.7% and 64.6%,
respectively (log-rank test: p = 0.037). All deaths were due
to acute cardiovascular events such as decompensation
of chronic heart failure and recurrent myocardial infarction.

DISCUSSION

Patients at extreme cardiovascular risk are the most
vulnerable category of patients with cardiovascular disease.
Cardiologists and general practitioners at all levels
of the healthcare system are challenged to manage the risk
factors of this patient population. The study shows that with
standard lipid-lowering therapy (statin and/or ezetimibe),
almost all subjects did not achieve target LDL levels due
to factors such as hypertension (100% of patients), type 2
diabetes mellitus (65.4%), hyperuricemia (28.8%), obesity
and overweight (83.7%). Low adherence to statin therapy
and lack of physician awareness of heterozygous familial
hypercholesterolemia should also be considered [11].

By the end of the first month of treatment, addition
of PCSK9 inhibitors to lipid-lowering therapy reduced
LDL levels to 1 mmol/L or lower in 79.3% of patients.
At the end of the study, this parameter remained unchanged,
demonstrating the rapid and stable effects of PCSK9
inhibitors. The results presented are consistent with current
concepts in lipidology such as the lower the better, the faster
the better, and the longer the better.

The failure to achieve the target lipid profile with
combination lipid-lowering therapy with PCSK9 inhibitors
in the remaining patients in the study group appears to be due
to complex co-morbidities, decreased adherence to standard
lipid-lowering therapy due to the use of an advanced
treatment modality, and non-adherence to non-drug lipid-
lowering measures (weight loss, lipid-lowering diet, physical
activity, smoking and alcohol cessation).

Clinical practice establishes strategy of de-intensifying
lipid-lowering therapy by discontinuing ezetimibe and
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Table 1. Basiline patients’ characteristics
Tabnuua 1. VicxonHas xapaKTepucTUKa NaLMeHToB

Parameter The study group The control group p-value
Male/female, n (%) 36/17 (67.9/32.1) 38/13 (74.5/25.5) 0.459
Age, years 63.4+73 65.24 + 9.97 0.288
Left ventricular ejection fraction, % 526 £49 535+ 4.44 0.337
BMI, kg/m? 294+ 4.5 28.6 + 4.24 0.333
Smoking, n (%) 11 (20.8) 12 (23.5) 0.733
Family history of cardiovascular disease, n (%) 10 (18.9) 8 (15.7) 0.668
History of multiple cardiovascular events (=3), n (%) 18 (34.0) 14 (27.5) 0.472
Comorbidity
Essential hypertension, n (%) 53 (100) 51 (100) 1.0
Diabetes mellitus, n (%) 39 (73.6) 29 (56.9) 0.073
Atherosclerosis of lower limbs, n (%) 9(17) 7(13.7) 0.646
Significant brachiocephalic atherosclerosis 28 (52.8) 34 (66.7) 0.151
(stenosis =50% of area), n (%)
Multiple atherosclerotic lesions (=2 arterial systems), n (%) 33 (62.3) 34 (64.7) 0.639
Cancer, n (%) 2(3.8) 5(9.8) 0.265
Chronic obstructive pulmonary disease, n (%) 6 (1.3) 4 (7.8) 0.742
Asthma, n (%) 3(5.7) 0(0.0) 0.243
QObesity and overweight, n (%) 45 (84.9) 42 (82.4) 0.582
+ Overweight (BMI 225 kg/m? and <30 kg/m?), n (%) 21 (39.6) 23 (45.1)
» Grade | obesity (BMI =30 kg/m? and <35 kg/m?), n (%) 19 (35.8) 14 (27.5)
« Grade Il obesity (BMI >35 kg/m? and <40 kg/m?), n (%) 3(5.7) 5(9.8)
« Grade Ill obesity (BMI 240 kg/m?), n (%) 2(3.8) 0(0.0)
Chronic heart failure, n (%) 49 (92.5) 42 (82.4) 0.26
« Ejection fraction =50%, n (%) 35 (66) 36 (70.6)
« Ejection fraction =40% and <50%, n (%) 13 (24.5) 6 (11.8)
« Ejection fraction <40%, n (%) 1(1.9) 0(0.0)
Iron deficiency anemia, n (%) 6 (11.3) 11 (21.6) 0.158
Glomerular filtration rate <60 mL/min/1.73 m? (stage 3a, 3b, and 4 10 (18.9) 12 (24) 0.525
chronic kidney disease), n (%)
History of symptomatic chronic coronary syndrome, n (%) 20 (377) 15 (29.4) 0.369
Atrial fibrillation, n (%) 9 (17) 8 (15.7) 0.858
Hyperuricemia, n (%) 13 (24.5) 17 (33.3) 0.389
Confirmed heterozygous familial hypercholesterolemia, n (%) 6 (1.3) 0(0.0) 0.027
Autoimmune thyroiditis, n (%) 4 (75) 3(.9) 1.0
Statin intolerance, n (%) 7(13.2) 2(3.9) 0.161
Note: BMI, body mass index.
%
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40 35.8
35
30
25
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12 . 38 19
0 [ | —
Alirocumab, Alirocumab, Alirocumab, Alirocumab, rosuvastatin, Alirocumab,
atorvastatin atorvastatin, ezetimibe ezetimibe ezetimibe, fenofibrate atorvastatin, fenofibrate
Anupokymab, Anupokymab, Anvpokymab, Anupokymab, posyBacTaTuH, Anvpokymab,
atopBacTaTvH aTopBacTaTuH, 33eTUMUOD 33eTUMUO 33eTUMMO, heHodubpaT  atopBacTaTuH, GeHodubpat

Fig. 1. Characteristics of the final schemes of lipid-lowering therapy in the patients of the main group
Puc. 1. XapaKTepucTuKa OKOHYaTeNbHBIX CXeM MUMOUMMAEMUYECKOI Tepanuy Y NaLMeHTOB OCHOBHOW rpynnbl
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OPUMHATTBHBIE MCCIELOBAHMA

reducing statin doses when very low LDL levels are achieved
in combination therapy with PCSK9 inhibitors. Despite
strong evidence for the lower the better concept, patients
with LDL levels below 0.7 mmol/L have virtually the same
outcomes as patients with LDL levels between 0.8 mmol/L
and 1.0 mmol/L. In this study, 24 patients were de-intensified
from lipid-lowering therapy one month after initiation
of PCSK9 inhibitors. After adjustment of the treatment
regimen, their LDL levels remained within target levels until
the end of follow-up.

Clinical and laboratory tests showed that PCSK9-targeting
therapy did not result in liver or kidney function impairment,
signs of myopathy, or allergic reactions. The results presented
on the safety profile of PCSK9 inhibitors are consistent with
data from global and Russian literature [12-17].

Currently, there is no reliable information on short- and
long-term survival in extreme cardiovascular risk patients.
Limited survival data are available for patients with recurrent
myocardial infarction. According to the Registry of Myocardial
Infarction of the Vascular Center (RIMIS), 64.1% (25 of 39)
of patients with recurrent ST-elevation myocardial infarction
died during a median follow-up of 71 months after the index
event [18].

In this study, patients at extreme cardiovascular risk were
followed for 274 + 7.8 months. Overall survival rate during
this time was 80.7%. PCSK9 inhibitors were found to have
a positive effect on patient survival compared to the control
parameter (log-rank test: p =0.037). This suggests that
the use of PCSK9 inhibitors may improve the prognosis
of patients at extreme cardiovascular risk.

It should be noted that despite achieving LDL levels below
T mmol/L, 5 patients experienced recurrent cardiovascular
events. Further analysis showed that glycemic profile and
body mass index remained unchanged throughout the fol-
low-up period, despite all the measures taken to improve
the metabolic syndrome. This may indirectly indicate that
these patients did not follow recommendations for lifestyle
modification and other non-drug methods to improve their
metabolic syndrome.

This study is observational and does not randomize
patients. This open design of the study is one of its limitations.
The results add to evidence supporting the impact of PCSK9
inhibitors on survival rates in patients at high cardiovascular
risk. This patient population is relatively new for clinical
practice. In addition, the results help clinicians understand
how to manage mortality in high-risk patients in real-world
clinical practice.

The ODYSSEY OUTCOMES (Evaluation of Cardiovascular
Outcomes After an Acute Coronary Syndrome During
Treatment with Alirocumab) study followed approximately
18,000 patients for 2.8 years to demonstrate differences
in survival rates [19, 20]. This study demonstrated
the beneficial effect of PCSK9 inhibitors on survival
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in a cohort of 104 patients over 27 months. The reasons

may be as follows:

1. The study included patients at high cardiovascular risk.

2. In the ODYSSEY OUTCOMES study, the mean age of pa-
tients was 58.5 years, which is lower than the mean age
of patients in the current study (63.4 years in the study
group). Absolute benefit increases with age [19].

3. Inthe ODYSSEY OUTCOMES study, the alirocumab dose was
75 mg every 2 weeks in most patients [20]. In the current
study, the maximum doses of PCSK? inhibitors were used
(evolocumab 140 mg or alirocumab 150 mg every 2 weeks).

4. At the end of the follow-up period, the mean LDL level
in the current study was 0.85 mmol/L, which is signifi-
cantly lower than the mean LDL level in the ODYSSEY
OUTCOMES study.

5. Patients who know in advance that they will receive ex-
pensive agents are more likely to use other types of phar-
macological therapy for co-morbidities, which also af-
fects their survival.

CONCLUSION

PCSK9 inhibitors have demonstrated efficacy and safety
in patients at extreme cardiovascular risk. The addition
of PCSK9 inhibitors to combination therapy for secondary
prevention of cardiovascular events in patients at extreme
cardiovascular risk not only helps achieve target LDL levels
but also improves long-term prognosis.
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AOMO/THUTENIbHASA UHOOPMALIUA

WcTouHMK hMHaHCMpoBaHUA. ABTOpLI 3asBNIAIIOT 00 OTCYTCTBUK
BHELLHEero hMHaHCVPOBaHKA NPY NPOBEAEHWM UCCNENO0BaHMS.

KoHbnmKT uHTepecoB. ABTOpbI AEKNAPUPYIOT OTCYTCTBYE ABHbIX
1 NOTEHLMaNbHbIX KOHIMKTOB MHTEPECOB, CBSA3aHHbIX C NybnmKa-
LMeN HacTOALLLEN CTaTbK.

Bknap aBTopoB. Bce aBTOpbI BHEC/IM PaBHbI BK/A/ B paspa-
BOTKY KOHLIENLMK, NPOBEAEHE UCCNEN0BAHMS U NOAOTOBKY CTaTby,
nPOYAM 1 0A0BpUAN GUHAMBHYI0 BEPCUIO Neper nybnmnKaLmen.

3Tnyeckuin Komuter. [poToKoN MccnenoBaHKs Obin opobpeH
NOKANbHLIM 3TUYECKUM KOMWUTETOM BoeHHO-MefMLUMHCKON aKade-
mim meHn C.M. Kmnposa (N° 274 ot 23.01.2023).
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