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Abstract:

Purpose of the study: to analyze the use of inclisiran in real clinical practice
for primary and secondary prevention of atherosclerotic cardiovascular
diseases in patients with dyslipidemia.

Methods: a retrospective analysis of the treatment data was conducted for the
first 20 patients who received two doses of inclisiran. The review covered
medical history, physical examination data, additional lipid-lowering
therapy, genetic testing, lipid profile data, lipoprotein (a) level, standard
biochemical tests at baseline, after 2 and 4 months from the start of inclisiran
therapy.

Results: after starting treatment with inclisiran, average total cholesterol
(TC) decreased: after 2 months by 41.0% from 5.1 (4.13; 6.47) to 3.01 (2.77;

4.27) mmol/L, after 4 months by 44.7% of the initial level to 2.82 (2.46; 3.44)
mmol/L (compared to initial levels p < 0.001). The significant decrease of
low-density lipoprotein cholesterol (LDL) level was also archived: after 2
months by 47.1% from 3.08 (2.40; 4.73) to 1.63 (1.10; 2.60) mmol/L; after

4 months by 54.5% from initial levels to 1.4 (0.87, 1.90) mmol/L L
(compared to initial levels p < 0.001). The average triglyceride levels by the
4th month of observation decreased by 27.9%. And a decrease in LP (a)
levels by 27.8% was registered after 2 months of observation.

Conclusion: the use of inclisiran in real clinical practice is accompanied by
a significant decrease in serum total cholesterol, LDL cholesterol, TG and
LP (a) with good tolerability and high efficiency.

Keywords: cardiovascular diseases

Introduction

The main cause of mortality globally is atherosclerotic cardiovascular
diseases (CVD) [1-3]. Elevated levels of atherogenic cholesterol fractions
are the key risk factor for these diseases, in particular low-density
lipoproteins (LDL), non-high-density lipoproteins (non-HDL), triglycerides
(TG), as well as lipoprotein (a) (LP(a)) [4]. A proven therapeutic target for
primary and secondary prevention of atherosclerotic CVD is LDL
cholesterol, the increase in the level of which is lowered by prescribing first-
line treatment drugs, i. e. statins, with proven effectiveness and sufficient
safety [1]. Over the past 20 years, the target LDL cholesterol levels have
been repeatedly revised, setting increasingly lower values, in order to prevent
cardiovascular complications [3, 4]. The problem of achieving these values
has arisen; therefore, combination lipid-lowering therapy is given special
attention in the clinical recommendations to correct lipid metabolism
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disorders [1, 5]. The search for strategies to reduce LDL-C
concentrations led to the development of inclisiran, a first-in-class
small interfering RNA that prevents the translation of proprotein
convertase subtilisin/kexin type 9 (PCSK9) in hepatocytes [6].
This increases the recirculation and number of LDL cholesterol
receptors on the hepatocyte membrane, which enhances the uptake
of LDL cholesterol, reducing their blood concentration [6]. The
first phase III double-blind, randomized, controlled trials of
inclisiran (ORION-9, ORION-10, and ORION-11) showed a
significant reduction in LDL cholesterol levels by approximately
50% compared with placebo. [7-9]. However, a limited number of
studies [10, 11] represent the actual experience of inclisiran use.
Therefore, we analyzed data from our own clinical experience with
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Purpose of the study:
To analyze the use of inclisiran in real clinical practice for primary
and secondary prevention of atherosclerotic CVD in patients with
dyslipidemia.

Materials and methods are included as supplementary
materials.
Study results
The study included 20 patients who had received the first and
second doses of inclisiran. The age of the subjects ranged from 36
to 74 years (average age was 61 (51; 62) years), of which 13 (59%)
were men. The main clinical diagnoses and baseline characteristics
of patients primary and secondary CVD prevention are presented
— in Table 1.

this medication.
Table 1: Main characteristics of patients primary and secondary CVD prevention.

Sex |Age |Diagnosis LDL  levelTarget LDL[Reason for notTherapy atFH genotyping|[LDL level
before level, achieving thethe time oflresults 4 months  aftern
inclisiran, [mmol/L target LDL level |inclusion the start  of]
mmol/L (at  least inclisiran,

4 weeks) mmol/L
(% compared to
baseline)
Primary prevention of CVD in patients without atherosclerotic CVD group (n = 8)

F 39 [Typel diabetes, CKD [6.6 <14 Intolerance oflAd0+E  |No mutations|1.9 (|71%)
S3a max. statin dose identified

F |66 |[BCA atherosclerosis 2.62 <14 Lack of efficacyA8O+E  |[No mutations|0.84 (|68%)
> 50%, endarterectomy. of high-intensity identified
Type 2 DM combination

therapy

F |72 |BCA atherosclerosis|6.38 <14 Statin intolerance |E INo mutations|2.9 (|55%)
> 50%, type 2 diabetes, identified
CKD  G3b, chronig
myeloid leukemia

M |57 [BCA atherosclerosis|6.98 <14 Statin intolerance |E INo mutations|2.7 (|55%)
> 50%, identified
Hyperlipoproteinemia (a)

M 69 [BCA atherosclerosis|3.63 <14 Intolerance oflA20+E  [No mutations|1.4 (161%)
> 50%, type?2 diabetes, max. statin dose identified
CKD G3a

F 68 BCA atherosclerosis up4.92 <14 Lack of efficacy|R40+E  [No mutations|1.8 (|63%)
to 45%, type 2 diabetes)| of high-intensity identified
CKD G3b combination

therapy

M 36  [Heterozygous FH, BCA [3.08 <14 Intolerance ofA20+E  |Pathogenic variant|1.9 ({38%)
atherosclerosis 25% max. statin dose in exon 9 of LDLR

gene:
heterozygous
mutation
p.V429M
(rs28942078)

F 71 BCA atherosclerosis 4.54 <1.8 Intolerance of R20+E  [No mutations2.41 ({47%)
> 35%, max. statin dose identified

Secondary cardiovascular complications prevention in patients with atherosclerotic CVD group (n = 14)

F 54 |CVA, polyvascular2.37 <14 Lack of efficacy R40+E  [No mutations(0.77 (132%)
disease, CKD G3b. of high-intensity identified
Hyperlipoproteinemia (a) combination

therapy
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Sex |Age |Diagnosis LDL  levelTarget LDL|Reason for no{Therapy at[FH genotyping|LDL level
before level, achieving thethe time oflresults 4 months  aften
inclisiran,  |mmol/L target LDL level (inclusion the  start  off
mmol/L (at  least inclisiran,
4 weeks) mmol/L
(% compared to
baseline)
M |52 IHD: MI, heart attack|1.9 < 1.0 Lack of efficacy|A8O+E  [No mutations|1.07 (44%)
PCI + stenting. of high-intensity identified
Atherosclerosis  of the combination
aorta and its branches, therapy
acute aortic dissection.
2 acute events over the
past 2 years.
CKD G3b
M |59 [[HD: MI, heart attack2.0 <1.0 Intolerance of]A20+E  [No mutations|0.65 (167%)
PCI + stenting. 2 acute max. statin dose identified
events over the past
2 years
F 59 [HD: exertional angina, [2.4 <14 Lack of efficacy|A80+E  [No mutations|0.61 (|75%)
CKD G3b of high-intensity identified
combination
therapy
F 74 IHD: exertional angina. [2.11 <14 Intolerance of R20+E  [No mutations|0.9 (|56%)
Polyvascular disease max. statin dose identified
F |62  [Heterozygous FH. IBSi5.04 <1.0 Lack of efficacy[R40+E  [Pathogenic 1.2 (176%)
MI Atherosclerosis of high-intensity mutation in the
obliterans of the arteries combination ILDLR gene:
of the upper and lower therapy heterozygous
extremities. Stenosing variant
atherosclerosis of BCA p.Glu228Ter
CKD G3b. Two acute (rs121908029)
events over the past
2 years
M |51 |Heterozygous FH 6.4 <14 Lack of efficacyR40+E  [Pathogenic variant[2.05
IHD: MI, heart attack| of high-intensity in exon 26 in the ||68%
PCI + stenting. Type 2 combination APOB100  gene:
DM therapy heterozygous
variant p.R3527Q
(rs5742904)
M |68 IHD: MI, heart attack|2.4 < 1.0 Intolerance oflA40+E  [No mutations|1.2 (|50%)
PCI + stenting. Stenosing max. statin dose identified
atherosclerosis of BCA|
endarterectomy.  CVA|
Type 2 DM
Hyperlipoproteinemia (a)
M |66 IHD: heart attack, PCI +2.55 <14 Statin intolerance [E INo mutations|1.9 (]26%)
stenting. BCA] identified
atherosclerosis 45%.
M |70 IHD: silent myocardiali4.32 < 1.4 Intolerance of RIO+E  [No mutations|1.61 ({26%)
ischemia. Type 2 max. statin dose identified
diabetes, CKD G3b.
M |61 IHD: stable angina. CVA.[2.95 <14 Lack of efficacy|[A8O+E  [No mutations2.06 (163%)
of high-intensity identified
combination
therapy
M (61 CVA. Arteritis obliterans|(3.08 <14 Intolerance of]A20+E  [No mutations|1.27
of the arteries of the lower max. statin dose identified (158%) ONMA

Copy right © Timur Bakher

3|Page


http://aditum.org/

J of Clinical Cardiology Interventions a

Aditum Publishing —-www.aditum.org

Sex |Age |Diagnosis LDL  levelTarget LDL|Reason for no{Therapy at[FH genotyping|LDL level
before level, achieving thethe time oflresults 4 months  aften
inclisiran,  |mmol/L target LDL level (inclusion the  start  off
mmol/L (at  least inclisiran,

4 weeks) mmol/L
(% compared to
baseline)
extremities.

Note. BCA = brachlocephahc artery, ,CI,(D = chronic kldn.ey were detected, probably due to the absence of patients with severe

disease, A = atorvastatin, E = ezetimib, MI = myocardial

infarction, ACS = acute coronary syndrome, IHD = Ischemic heart
disease, PCI (percutaneous coronary intervention) + stenting.
When analyzing the initial characteristics, it was found that 3
(13.6%) patients had complete intolerance to statins, which was
manifested by rhabdomyolysis in 2 patients and a clinically
significant increase in transaminase levels in 1 patient. 19 (86.4%)
patients received statin therapy, of which 9 (45%) showed
intolerance to maximum doses of statin in the form of a significant
increase in transaminase levels. Women were more likely to
receive high-intensity statin therapy than men: 8 (73%) versus 3
(27%) (p < 0.001). In this study, only men received moderate-dose
statin therapy due to intolerance to high-intensity doses (8 (100%)
patients).

20 (100%) patients received ezetimibe therapy as part of both
combination lipid-lowering therapy and as a monotherapy
(3 patients with statin intolerance: 2 men and 1 woman).
Throughout the entire observation period, all patients adhered to
regular therapy with statins and/or ezetimibe, which ensures the
validity of the inclisiran therapy effectiveness assessment results.
In the primary CVD prevention group, 8 patients were observed, of
whom 7 had a very high cardiovascular risk (CVR) and 1 had a
moderate CVR, caused by such conditions as type 1 diabetes,
atherosclerotic lesions of the BCA, and HeFH (see Table 1).

In the secondary CVD prevention group, 12 patients were
observed, of whom 8 had very high CVR and 4 had extreme CVR,
caused by conditions such as coronary heart disease (CHD), acute
cerebrovascular accident (CVA), transient ischemic attack (TIA),
type 2 diabetes, atherosclerotic lesions of the BCA and arteries of
the lower extremities, HeFH (see Table 1).

To assess the lipid profile and serum TG content, a standard
photometric method was used, and the data thus obtained were
compared with the data obtained by electrophoresis; no significant
differences in the results between these two assessment methods

hypertriglyceridemia. The tables contain data obtained by the
standard photometric method.

In the examined group of patients, the initial lipid profile indicators
did not correspond to the target values for patients with high and
very high cardiovascular risk. However, 2 and 4 months after the
start of inclisiran therapy, a significant and persistent decrease in
lipid profile parameters was observed (Fig. 1, Table 2), which
confirms the known fact that inclisiran reduces LDL concentrations
by at least 50% according to the ORION group studies [9].
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Figure 1: Changes of non-HDL, TG, LP(a) and LDL levels over

time in the patients' blood serum during inclisiran therapy.
p <0.01 between all subgroups

During inclisiran therapy, a significant decrease was achieved not
only in LDL cholesterol, but also in non-HDL cholesterol and TG

(Fig. 1).

Table 2. Dynamics of lipid spectrum, TG and LP(a) serum Irvels in patients with dyslipidemia after 2 and 4 months, intensification of

treatment with inclisiran (n =22), Me, (Q1; Q)
Parameter Initially After 2 months After 4 months probability value (p)

<0.001
TC, mmol/L 5.10 (4.13; 6.47 3.01(2.77;4.27 2.82(2.46;3.44 pi-2~0.003
, mmo .10 (4.13;6.47) .01 (2.77;4.27) .82 (2.46; 3.44) pis < 0.001
P23 = 0.020

<0.001
. . . pP12= 0.003
LDL, mmol/L 3.08 (2.40; 4.73) 1.63 (1.10; 2.60) 1.40 (0.87; 1.90) pis < 0.001
P23 = 0.020

non-HDL, 3.95 (2.7, 4.95) 2.10 (1.66; 3.36) 1.90 (1.47; 2.40) <0.001
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Parameter Initially After 2 months

After 4 months probability value (p)

mmol/L

P12 = 0.003
p1-3<0.001
P23 = 0.020

HDL, mmol/L 0.99 (0.86; 1.27) 1.04 (0.99; 1.16)

1.00 (0.90; 1.01) 0.093

TG, mmol/L 1.11(0.97; 1.94) 0.85 (0.69; 1.81)

<0.001
P12= 0.040
pi2< 0.001
P12= 0.040

0.80 (0.61; 1.43)

LP(a), mg/dL 36.0 (16.0; 68.0) 26.0 (11.0; 46.0)

<0.001
p12<0.001
P13 = 0.038
P23 = 0.007

31.0 (15.0; 53.0)

Individual responses to inclisiran treatment are presented in Table
1, demonstrating a wide LDL-C reduction range, from 26% to 76%
of the baseline. The median HDL cholesterol did not change
significantly during the observation period (Table 2), and the
median TG concentration decreased from 1.11 to 0.61 mmol/L
(p <0.001).

Differences in the degree of reduction in LDL cholesterol levels by
the 4th month of treatment with inclisiran were examined based on
the sex of patients. Thus, in women, the level of LDL-C decreased
by 60.3%, and in men — by 52.4% (p = 0.004). This finding may
be explained by the fact that in this sample of patients, women
received high-intensity statin therapy significantly more often than
men, as noted above.

The reduction in LDL cholesterol levels after including inclisiran
in therapy was significant but depended on concomitant therapy
with statins and ezetimibe. Thus, by the 4th month of observation,
the greatest reduction in LDL cholesterol levels was achieved in
patients receiving high-intensity or maximum doses of statins in
combination with ezetimibe 10 mg (reduction by 60.3%); slightly
less pronounced, but also a significant reduction of LDL
cholesterol was achieved in those patients who initially received
medium doses of statins in combination with ezetimibe (reduction
by 53.1%); the lowest effect was achieved by those who initially
received only ezetimibe due to statin intolerance (reduction by
45.3%). The differences between the groups of patients with three
different lipid-lowering therapy strategies were significant at
baseline (p < 0.05), and the differences in the reduction in LDL
cholesterol levels in each group compared to baseline were also
significant (p < 0.05).

By the 4th month of inclisiran treatment, 15 (75%) patients
achieved a reduction in LDL cholesterol levels of 50% or more
compared to baseline, and 9 patients (45%) achieved LDL
cholesterol levels < 1.4 mmol/L.

Analysis of standard biochemical parameters of liver function
assessment (alanine aminotransferase, aspartate aminotransferase,
lactate dehydrogenase, alkaline phosphatase) and kidney function
(creatinine, urea, glomerular filtration rate (GFR)) and complete
blood count did not show significant differences during the
observation period.

An adverse event (AE) during the entire observation period was
recorded in 1 (5%) of 20 patients. This was a moderate skin
hyperemia reaction at the injection site after the first administration
of the drug; when it was re-administered in the 3rd month, no such

reaction was observed in the same patient. This AE resolved
spontaneously within 2 hours.

Special clinical observation groups

Among the special clinically observed cases, the results of
inclisiran therapy in patients with heterozygous FH, as well as its
effect on the level of LP(a) in the blood serum, should be noted.

Patients with heterozygous FH

The effectiveness of inclisiran therapy in patients with HeFH
compared to those examined without proven mutations in lipid
metabolism genes was comparable and did not differ significantly,
leading to a decrease in LDL cholesterol levels by 60.6% and
58.8%, respectively, by the 4th month of treatment (p > 0.05).
Effect of inclisiran on serum LP(a) levels

The LP(a) content was analyzed in all patients initially and over
time; in all patients it decreased by 27.8% (p < 0.001) by the 2nd
month of inclisiran therapy, and when its content was studied
1 month after the second injection (4th month overall) it was
slightly less notable, yet still statistically significant — 13.9%
(p=0.038) (Fig. 1, 2).

2 months 4 months

0.0%
-10.0%
-20,0%
-30.0%

-27.8% I

*k

-40.0% i ‘ |
|

-47.1";)

*k

-50.0%

-54.5%
*%

B LP (a) BLDL-C

Figure 2. The degree of reduction in the levels of LP(a) and LDL-
C in the blood serum of patients on the 2nd and 4th month of
inclisiran therapy compared to baseline levels

*p =0.038; **p <0.001

Discussion

Insufficient clinical efficacy and adherence to treatment, as well as
frequent dose-dependent side effects of statins, represent the main
limitations in the treatment of patients with atherogenic
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dyslipidemia in real clinical practice [5]. About 50% of patients
discontinue statin therapy less than 1 year after initiation [15].
Other lipid-lowering drugs approved for use in Russia, such as
ezetimibe and omega-3-polyunsaturated fatty acids, are an addition
to the main statin therapy, but in some cases, they are used as the
sole drug products. Drugs for the treatment of atherogenic
dyslipidemias, such as bempedoic acid, bile acid sequestrants,
microsomal triglyceride transfer protein inhibitors (lomitapide),
antisense oligonucleotides to the ApoB-100 protein (mipomersen)
are not authorized and available in all countries [2, 4, 5]. The
emergence of monoclonal antibodies to PCSK9 has expanded the
treatment options for such patients. Despite their effectiveness,
drugs in this group are not widely available due to their high cost,
storage and transportation specifics, and strict acceptance criteria
for their use in many countries [16]. Authorization of inclisiran
provides an opportunity for a wider choice of drugs for the
management of dyslipidemia — not only for those patients who
had intolerance or restrictions to the use of humanized monoclonal
antibodies to PCSK9, but also for primary use as part of
combination therapy with statins and/or ezetimibe, as well as in
cases of intolerance to statins in patients with cardiovascular
diseases.

The results of our study allowed us to evaluate the experience of
using inclisiran in patients with dyslipidemia for the purpose of
primary and secondary prevention of CVD in real clinical practice,
prescribed on the basis of the national clinical guidelines. The
duration of the observation period for the cohort of patients was
limited to the use of the first two doses of inclisiran in accordance
with the instructions for the drug, according to which patients will
continue further treatment once every 6 months. It was found that
a double subcutaneous injection of inclisiran reduces the level of
LDL cholesterol by 54.5% by the 4th month of treatment [9, 11].
The reduction in LDL-C levels by more than 50% of the baseline
level did not depend on gender but was more notable in women
than in men, which in our observation may be explained by better
tolerability and a higher frequency of prescribing high-intensity
statin therapy in women than in men due to the latter being
intolerant to high statin doses. The overall results and patterns
obtained in this study are consistent with data from the ORION-10
and ORION-11 studies, which showed a reduction in mean LDL
cholesterol levels by approximately 50% [8, 9].

Furthermore, in our study, a significantly more pronounced
reduction in LDL cholesterol levels was achieved by patients who
were prescribed inclisiran in addition to high-intensity statin
therapy, which emphasizes the pathogenetic importance of
combining two strategies to ensure biological synergy: a decrease
in the concentration of free PCSK9, which increases the
concentration of LDL receptors, with therapy increasing the
transcription of the LDL receptor and accompanied by the
inhibition of the enzymatic synthesis of endogenous cholesterol in
the liver, with the overall effect being an increase in the clearance
of circulating LDL cholesterol [5, 6]. Previous studies have shown
that combining PCSK9 inhibitors with high-intensity statin therapy
can reduce LDL cholesterol levels by up to 75%-80%' [9].
Therefore, it is necessary to emphasize the high clinical importance
of maintaining adherence to treatment and patients continuously
taking initial lipid-lowering therapy. In our study, all patients
remained highly compliant throughout the study period, however,
36.4% of the examined patients had intolerance only to high doses

Aditum Publishing —-www.aditum.org

of statins, and 13.6% had absolute intolerance, which is consistent
with earlier studies [17]. For many patients, biannual inclisiran
injection is a more convenient and less burdensome treatment
option that may promote adherence to treatment and overall lead to
greater reductions in LDL cholesterol levels in the future [6]. The
approval of inclisiran for use in ambulatory care settings may
collectively lead to an increase in the number of patients achieving
therapeutic goals.

By the 4th month of treatment with inclisiran, a decrease in the
levels of total cholesterol, non-HDL cholesterol, TG and LP(a) was
achieved. This trend was reported in the analysis of secondary
endpoints throughout the follow-up period in the ORION-10 and
ORION-11 studies [8, 9]. The similarity of these results indicates
their reproducibility in real clinical settings.

An adverse event, hyperemia at the injection site, the likelihood of
which was associated with the administration of inclisiran,
occurred in 1 patient, and neither met the severity criteria nor
required discontinuation of the drug. In the ORION-3, -9, -10, and

-11 studies, the incidence of injection site reactions ranged from
3% to 17% [7-9, 18]. In a study by U. Makhmudova et al. [19],
who combined the results of 14 lipid clinics in Germany as part of
The German Inclisiran Network, a moderate reaction at the
injection site was observed in 3% of cases, and no serious AEs were
recorded. It is possible that the low incidence of this phenomenon
is due to the fact that patients do not report all mild reactions at the
injection site. Not a single patient in the presented study
discontinued treatment after 2 doses of inclisiran, which
contributes to the high treatment efficacy. Large randomized
clinical trials and individual observational studies [7, 8, 18]
confirmed the favorable safety profile of inclisiran.

It should be noted that inclisiran is highly effective in patients with
heterozygous FH, which is consistent with the results of the
ORION-9 study [7].

However, the conducted study has several limitations. First, the
results represent the lipid clinic experience of only one site.
Secondly, the presented sample size is small, so the frequency of
side effects may not correspond to previously known ones. Also,
the small sample size does not allow the results to be transferred to
the population level. In addition, the short observation period limits
the assessment of the medicinal product's effectiveness and does
not allow us to wait for the therapeutic peak of the effect of
inclisiran. Longer follow-up and studies are needed to evaluate the
long-term effectiveness and sustainability of the beneficial effects
of inclisiran.

Conclusions

1. Double administration of inclisiran in addition to
standard combination lipid-lowering therapy in
patients with moderate, high, very high, and extreme
cardiovascular risk is effective, safe and allows
reducing LDL cholesterol levels by more than 50%
of initial values, with a high rate of achieving target
levels as a secondary, and primary prevention of
cardiovascular complications.

2. Double administration of inclisiran in patients with
proven absolute intolerance to statins, receiving
ezetimibe monotherapy showed high efficacy and
safety: the average reduction in LDL cholesterol
levels was recorded at 45.3%.
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3. Inclisiran is effective and safe for patients with
heterozygous FH, which is comparable to patients
without this disorder.

4. Additional clinically significant effects of inclisiran
were noted, such as a decrease in serum LP(a) and
TG concentrations.
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