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Background: Inhibiting proprotein convertase subtilisin/kexin type 9 activity is 
an effective strategy to lower LDL cholesterol (LDL-C), a major cardiovascular risk 
factor. Inclisiran, the first small interfering RNA targeting PCSK9, has shown a 50% 
LDL-C reduction in clinical trials.
Aims: The aim of this study was to describe the effects of inclisiran in real-world 
clinical settings, along with the first clinical experiences of its use in Slovakia.
Methods: In this observational study, 36 patients were selected for inclisiran therapy 
as part of standard clinical assessments, procedures, and reimbursement from public 
health insurance. Each patient underwent a standard lipid profile assessment and 
high-sensitivity C-reactive protein (hsCRP) testing before submitting applications for 
therapy approval, and again one month after receiving two doses of inclisiran. The 
average change in lipid profile levels was calculated for each patient who completed 
the third dose of inclisiran.
Results: Inclisiran therapy was approved for 36 patients, including 27 with athero
sclerotic coronary artery disease and 9 with prior strokes. The cohort included 1 
statin-intolerant patient, 28 on maximum statin doses, and 7 on reduced doses. 
After 3 months, LDL-C dropped by 57.5 %, hsCRP to 1.2 mg/dL, and lipoprotein(a) by 
14.3 ± 6.4 %. Safety outcomes mirrored clinical trials, with mild injection-site pain 
in 26 cases and flu-like symptoms in 3.
Conclusions: Inclisiran demonstrated an effective reduction in LDL-C and hsCRP 
levels, slightly exceeding clinical trial outcomes, but lipoprotein(a) reductions varied 
among patients. Safety was consistent with expectations, confirming inclisiran‘s po-
tential for broader clinical use.
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Hypolipidemická liečba inklisiranom:  
skúsenosti jedného slovenského pracoviska

Úvod: Inhibícia aktivity proproteín konvertázy subtilizín/kexín typu 9 predstavuje 
účinnú stratégiu na zníženie LDL cholesterolu (LDL-C), ktorý je jedným z hlavných 
kardiovaskulárnych rizikových faktorov. Inklisiran, prvá malá interferujúca RNA cielená 
na PCSK9, preukázal v klinických štúdiách zníženie LDL-C o 50 %.
Ciele: Cieľom tejto štúdie bolo opísať účinky inklisiranu v reálnych klinických pod-
mienkach spolu s prvými klinickými skúsenosťami s jeho používaním na Slovensku.
Metódy: V tejto observačnej štúdii bolo na liečbu inklisiranom vybraných 36 pacien-
tov v rámci štandardných klinických vyšetrení, postupov a úhrady zo zdravotného 
poistenia. U každého pacienta sa pred podaním žiadosti o schválenie terapie vyko-
nalo štandardné hodnotenie lipidového profilu a stanovenie vysokosenzitívneho 
C-reaktívneho proteínu (hsCRP), ktoré sa zopakovalo mesiac po podaní dvoch dávok 
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inklisiranu. Priemerná zmena hladín lipidového profilu bola vypočítaná u každého pacienta, ktorý absolvoval tretiu dávku 
inklisiranu.
Výsledky: Liečba inklisiranom bola schválená pre 36 pacientov, z toho 27 s aterosklerotickým ochorením koronárnych artérií a 9 
po prekonaní cievnej mozgovej príhody. Súbor zahŕňal 1 pacienta intolerantného na statíny, 28 pacientov na maximálnej dávke 
statínov a 7 na zníženej dávke. Po 3 mesiacoch sa hladina LDL-C znížila o 57,5 %, hsCRP na 1,2 mg/dl a lipoproteín(a) o 14,3 ± 6,4 %. 
Bezpečnostné výsledky boli v súlade s klinickými štúdiami – mierna bolesť v mieste vpichu sa vyskytla u 26 pacientov a chrípkové 
príznaky u 3 pacientov.
Záver: Inklisiran preukázal účinné zníženie hladín LDL-C a hsCRP, pričom výsledky mierne prevýšili klinické štúdie. Redukcia 
lipoproteínu(a) sa medzi pacientmi líšila. Bezpečnostný profil bol v súlade s očakávaniami, čo potvrdzuje potenciál inklisiranu 
pre širšie klinické využitie.
Kľúčové slová: inklisiran, LDL-C, hsCRP, lipoproteín(a), cieľové hodnoty.

Introduction
A significant advancement in both prima-

ry and secondary prevention of cardiovascular 

(CV) diseases, which remain the leading cause 

of mortality and morbidity. According to re-

cent data, CV mortality in Europe accounts 

for 45 % of all deaths in women and 39 % in 

men, respectively (1). In Slovakia, CV diseases 

account for 45.3 % of all causes of death, while 

in the Czech Republic, they represent 38 %, 

reflecting the European trend (2, 3).

Hyperlipidemia is the most significant risk 

factor for the development and progression of 

atherosclerotic CV diseases (ASCVD). Lowering 

LDL cholesterol (LDL-C) levels is a fundamental 

pillar in the management of ASCVD. It has 

long been established that each 1 mmol/L 

reduction in LDL-C leads to a 22% decrease 

in the relative risk of CV events over a period 

of 5 years (4). In patients at very high CV risk, 

rapidly achieving target LDL-C levels, parti-

cularly in those following an acute coronary 

syndrome or revascularization, is crucial for 

stabilizing atherosclerotic plaques (5). 

Inclisiran is a new long-acting parenteral li-

pid-lowering agent. This small interfering RNA 

(siRNA) inhibits hepatic production of propro-

tein convertase subtilisin/kexin type 9 (PCSK9). 

PCSK9 is a protease that, upon binding to the 

LDL receptor, induces its degradation in lyso-

somes. By inhibiting PCSK9 production, the 

degradation of LDL receptors is reduced, their 

recycling increases, and this results in a reduc

tion in LDL-C (6).

The efficacy and safety of inclisiran are 

evaluated in the ORION clinical trial program. 

Phase II and III studies have shown that incli-

siran reduces LDL-C by approximately 50 % 

with dosing once every six months and is 

effective in patients with ASCVD as well as 

those at high CV risk, including patients with 

heterozygous familial hypercholesterolemia 

(FH) (7,8). Currently, additional Phase III clinical 

trials are underway to provide evidence on the 

long-term safety and efficacy of inclisiran, as 

well as the ORION-4 study, which focuses on 

evaluating its impact on CV morbidity and 

mortality. Results are expected in 2026 (9).

Despite the absence of these data, inclisi-

ran was approved by the European Medicines 

Agency at the end of 2020. It is indicated as an 

adjunct to dietary measures for individuals with 

heterozygous FH or non-familial hypercholes-

terolemia or mixed dyslipidemia at very high 

CV risk with manifest atherosclerotic disease, 

where existing high-intensity lipid-lowering 

therapy has proven insufficiently effective.

The aim of this study was to describe 

the effectiveness of inclisiran in a group of 

patients with very high CV risk according to 

current indication criteria in Slovakia, as well 

as to highlight specific aspects of managing 

these patients.

Methods
Between March 2023 and August 2024, 36 

patients (25 men and 11 women, average age 

60.2 ± 7.1 years) were included in this open 

cohort prospective registry. These patients 

had very high CV risk. Among them, 75 % had 

clinical atherosclerotic coronary artery disease 

(ASCAD). 

Inclisiran was prescribed to patients with 

FH or mixed dyslipidemia who had a very hi-

gh CV risk and clinical evidence of ASCAD, 

and whose LDL-C levels remained above 

2.5 mmol/L despite receiving intensive lipid-

-lowering therapy. It was also recommended 

for individuals with heterozygous FH whose 

LDL-C levels exceeded 3.1 mmol/L despite hi-

gh intensity therapy. Intensive lipid-lowering 

therapy was defined as the maximum tolera-

ted dose of statins (atorvastatin or rosuvasta-

tin) combined with ezetimibe, or in cases of 

statin intolerance, treatment with ezetimibe 

alone. Statin intolerance was identified if a pa-

tient could not tolerate at least two different 

statins, resulting in their discontinuation.

Prior to initiating treatment, each patient 

had a lipid profile done (including total cho-

lesterol, LDL-C, HDL-C, triglycerides, and lipo-

protein (Lp(a)), and liver parameters (alanine 

transaminase (ALT), aspartate transaminase 

(AST), gamma-glutamyltransferase (GGT), as 

well as inflammatory markers (high-sensitivity 

C-reactive protein (hsCRP)) assessed, along 

with screening for other modifiable CV risk 

factors such as smoking, hypertension, dia-

betes, and obesity. 

All patients met the Slovak criteria for in-

surance-covered PCSK9 inhibitor treatment 

with inclisiran (Figure 1). Inclisiran was initia-

lly administered as a 284 mg subcutaneous 

injection, followed by a second dose after 

three months, and then a third dose after six 

months. A lipid profile was measured before 

each injection. In addition, at each visit, clini-

cal information was recorded, including any 

ASCVD events or side effects. The therapy was 

discontinued if patients were non-compliant 

or if the treatment was ineffective, defined 

as less than a 40% reduction in LDL-C by the 

sixth to ninth month, or failure to reach the 

LDL-C target. 

All patients underwent standard cardiolo-

gy examinations. From an ethical standpoint, 

this study adhered to standard treatment pro-

tocols and was conducted as an observational 

study based on anonymous processing of re-

sults from routine examinations after patients 
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were selected for inclisiran therapy by the 

cardiologist. All participating patients pro-

vided informed consent for the anonymous 

use of their clinical data for statistical analysis.

The data analyzed in this study were pro-

cessed and evaluated using SPSS version 20.0 

for Windows (IBM Corp, 2011. IBM SPSS, 20.0, 

Armonk, NY: IBM Corp.). Continuous data are 

presented as median [25th percentile; 75th 

percentile] and categorical data as counts 

(%). Lipid levels are reported in mmol/L, while 

Lp(a) values are given in mg/dL. The primary 

outcomes were efficacy, defined as the rela-

tive reduction in LDL-C, and safety, defined as 

any adverse effects identified during regular 

check-ups. Secondary outcomes included 

absolute reduction in LDL-C, achievement 

of target LDL-C levels according to ESC/EAS 

guidelines, specific side effects, and discon-

tinuation of PCSK9 siRNA (inclisiran) therapy.

Results

Clinical characteristics of patients 
During the observation period, a total of 

36 patients in our clinic were approved for 

inclisiran therapy covered by health insurance. 

Of the 36 patients, 27 were diagnosed with 

ASCAD (75 %), including 15 patients with acute 

coronary syndrome (ACS) (41.67 %), 10 pati-

ents who underwent percutaneous coronary 

intervention (PCI) (27.77 %), and 2 patients 

who had coronary artery bypass graft surgery 

(CABG) (5.55 %) due to significant stenosis. 

Additionally, 9 patients had ischemic stroke 

(25 %). In terms of risk factors, 29 patients had 

arterial hypertension (80.6 %), 9 were obese 

(25 %), 4 had type 2 diabetes mellitus (11.1 %), 

and 16 patients were smokers (44.4 %), as 

shown in Table 1.

Regarding lipid-lowering therapy, 1 patient 

was included due to statin intolerance (2.8 %), 

28 patients were on the maximum statin do-

se (77.8 %, atorvastatin 80 mg), and 7 patients 

were on a reduced dose (19.4 %): 3 patients 

on atorvastatin 40 mg (8.3 %), 2 patients on 

atorvastatin 20 mg (5.6 %), and 1 patient on 

lovastatin 20 mg (2.8 %). Six patients were also 

taking ezetimibe as a co-medication (16.7 %). 

The low percentage is due to the fact that 

ezetimibe use is not a criterion for inclisiran 

approval in Slovakia, and for most patients, 

LDL-C reduction with ezetimibe alone would 

not be sufficient to reach target LDL-C levels, 

but its use could disqualify patients from inc-

lisiran therapy for failing to reach LDL-C levels 

> 2.6 mmol/L. There was no significant variation 

in the sample characteristics between genders.

The baseline characteristics of the patients 

and their initial lipid profile levels, along with 

hsCRP values, are shown in Table 1.

Therapy effectiveness
During inclisiran administration, we ob-

served a variable response in terms of changes 

in selected lipid parameters and hsCRP, as 

shown in Table 2. The reduction in LDL-C levels 

ranged from 41.88 % to 86.25 %, with a me-

dian of 57.5 ± 7.5 % (Figure 2). Patients who 

were on the maximum dose of high-intensity 

statins as concurrent therapy and had under-

gone a third blood draw (n = 28) experienced 

a greater median reduction in LDL-C compa-

red to those on a reduced statin dose (n = 7): 

61.5 ± 12.3 % vs. 53.2 ± 5.9 %. The absolute 

reduction in LDL-C levels was 2.1 ± 0.5 mmol/L. 

The reduction in Lp(a) levels was highly in-

dividual, ranging from 0 % to 58.33 %, with 

Tab. 1.  Summarized characteristics of participants
Determinant 
Patients (n) 36

Age (years) 60.2 ± 7.1

Male (n) 25 (69.4 %)

Female (n) 11 (30.6 %) 

BMI (kg/m2) 27.3 ± 3.6

ASCAD (n) 27 (75 %)

ACS (n) 15 (41.7 %)

PCI (n) 10 (27.8 %)

CABG (n) 2 (5.5 %)

Stroke (n) 9 (25 %)

Arterial hypertension (n) 29 (80.6 %)

Type 2 diabetes (n) 4 (11.1 %)

Obesity (n) 9 (25 %)

Smoking (n) 16 (44.4 %)

Statin – the highest tolerated dose (n) 28 (77.8 %)

Statin – reduced dose (n) 7 (19.4 %)

Statin intolerance (n) 1 (2.8 %)

Ezetimibe (n) 6 (16.7 %)

LDL cholesterol (mmol/L) 3.56 ± 0.53

HDL cholesterol (mmol/L) 1.32 ± 0.39

Total cholesterol (mmol/L) 5.36 ± 0.58

Triacylglyeroles (mmol/L) 1.6 ± 0.32

Lp(a) (mg/dL) 142.8 ± 45.62

hsCRP (mg/L) 0.35 ± 0.09

ACS – acute coronary syndrome, ASCAD – atherosclerotic coronary artery disease, BMI – body mass index, CABG – co-
ronary artery bypass graft, HDL – high density lipoprotein, hsCRP – high sensitive C-reactive protein, LDL – low density 
lipoprotein, Lp(a) – lipoprotein a, PCI – percutaneous coronary intervention

Fig. 1.  Indication criteria of inclisiran in Slovakia

ACD – acute coronary disease, CABG – coronary artery bypass graft surgery, LDL-C – low density lipoprotein, 
PCI – percutaneous coronary intervention
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a median of 14.3 ± 6.4 % (Figure 3). Regarding 

inflammatory markers, we observed a per-

centage decrease in hsCRP levels of 14.8 ± 

8.7 %. There was no significant difference in 

the characteristics of the sample between 

genders. Additionally, significant LDL-C and 

Lp(a) levels reduction was observed also in 

patient with statin intolerance and ezetimibe 

monotherapy only. 

Adherence to Therapy and 
Prevalence of Adverse Effects

A total of 97 doses of inclisiran were ad-

ministered, including the first dose (n = 36), 

second dose (n = 32), third dose (n = 28), and 

fourth dose (n = 5). For 26 administrations 

(26.8 %), patients reported a burning sensa-

tion during the injection, which did not last 

more than 30 minutes after administration. 

In 4 cases (11.1 %), flu-like symptoms were 

reported the following day, but these did not 

persist for more than 24 hours. Adherence 

to therapy was nearly complete, with two 

patients refusing the second dose (5.55 %).

Discussion
This prospective study aimed to track 

the specifics of administering inclisiran in 

Slovakia, patient management, the effica-

cy of inclisiran administration compared to 

the documented results of clinical studies 

on reducing LDL-C and Lp(a) levels, as well 

as adherence and possible adverse effects, 

based on experiences from a single center.

As part of the management, patients were 

enrolled based on the indication restrictions for 

treatment covered by public health insurance 

(scheme). This included patients with a history 

of ACS, PCI, or CABG on arteries, or patients 

with confirmed stenosis in arteries > 50 %. 

These patients, who did not reach LDL-C levels 

≥ 2.6 mmol/L after 3 months of treatment with 

the maximum tolerated statin (with or without 

ezetimibe), had documented statin intolerance 

as defined, or were already receiving approved 

biological hypolipidemic therapy, were indica-

ted for therapy with inclisiran.

After meeting the criteria for covered the-

rapy, a pre-prepared Excel file was used for the 

simple entry of patients, generating a request 

for approval of therapy by the insurance com-

pany, and calculating the intervals for the first, 

Tab. 2.  The effect of administering 3 doses of inclisiran on selected biochemical parameters compared to ba-
seline values 
Determinant Value P-value
LDL cholesterol (% change, mmol/L) 57.5 ± 7.5 < 0.001

LDL-C – highest toleranted statin (% change, mmol/L) 61.5 ± 12.3 < 0.01

LDL-C – reduced statin (% change, mmol/L) 53.2 ± 5.9 < 0.01

Lp(a) (% change, g/L) 14.3 ± .6.4 < 0.05

hsCRP (mg/L) 14.8 ± 8.7 < 0.05

hsCRP – high sensitive C-reactive protein, LDL – low density lipoprotein, Lp(a) – lipoprotein a

Fig. 2.  Percentage change in LDL-C levels in individual patients after two doses of inclisiran compared to ba-
seline values

LDL – low density lipoprotein
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Fig. 3.  Percentage change in Lp(a) levels in individual patients after two doses of inclisiran compared 
to baseline values

Lp(a) – lipoprotein a
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second, and subsequent doses, as well as for 

sampling before further approvals. The pre-

pared application was then sent by mail or 

electronically, and the response was mostly 

recorded within a week. After approval of the-

rapy for 2 doses and scheduling the patient for 

the administration date, the current dose of 

inclisiran was ordered based on the approval 

code from any pharmacy directly by our office, 

as it is a category A drug. The invoice due date 

for the pharmacy is usually 60–75 days, so the 

office incurs no costs before the payment of 

health therapy by the insurance company, 

which is guaranteed by the issued approval. 

During the administration of inclisiran, we en-

countered no problems. While submitting the 

application for therapy approval, 5 requests 

were rejected, due to the non-utilization of 

prescribed statin therapy by the pharmacy 

(for 2 patients), due to concurrent titration of 

the maximum tolerated dose of statin by the 

general practitioner (1 patient), and due to 

a one-week pause in the prescription of the 

maximum tolerated dose of statin (2 patients).

In terms of therapy efficacy, we observed 

similar results in our cohort of patients indi-

cated for the therapy with inclisiran as in large 

clinical studies (10–13). We recorded a similar 

therapeutic effect on LDL-C levels, overall 

efficacy, and safety of therapy. However, we 

observed interindividual differences in the re-

duction of LDL-C, as well as in other monitored 

parameters. In this study, we found a median 

LDL-C reduction of 57.5 ± 7.5 %, which is higher 

than the reduction reported in other studies, 

where it ranged from 41 % to 46 % (or 49 % to 

52 % when adjusted to placebo). Overall, the 

reduction of LDL-C in our study ranged from 

41.88 % to 86.25 %.

Recently, several observational studies 

have been published with real clinical data 

regarding the efficacy and safety of inclisiran 

administration. Some of them pointed to simi-

lar LDL-C reductions as in the ORION-9–10–11 

studies, while others indicated a lower decre-

ase (14, 15). The authors reported a lower re-

duction in LDL-C levels than in clinical studies, 

with a median of 38 % in patients without 

statin co-medication and 45 % in patients with 

statin co-medication. Another study from the 

UK described an average decrease of 49 %, 

with the group receiving statin co-medica-

tion achieving up to 56% decrease, which 

represents similar results as in our cohort 

and in clinical studies (16). A lower efficacy 

was also demonstrated in a German cohort 

of 153 patients, which showed a reduction of 

32 % in non-statin users and 42 % in patients 

with statin co-medication after a 3-month 

follow-up. After 9-month follow-up, reduction 

in LDL-C levels was observed compared to the 

3-month follow-up (17). Since we did not have 

data from patients without statin medication 

after 2 doses of statins, we compared LDL-C 

reduction based on titrated statin therapy. 

We found that patients who had a maximum 

statin dose experienced a higher reduction 

in LDL-C (61.5 ± 12.3 %) compared to patients 

with a reduced statin dose ( 53.2 ± 5.9 %).

Differential efficacy in clinical studies and 

real-world data can be explained by several 

factors. First, some studies had follow-ups las-

ting 2 months instead of 3, while in our study, 

we compared LDL-C values one month after 

the third dose, which represents the standard 

procedure for approving the continuation of in-

clisiran therapy in Slovakia. The ORION-1 study 

indicated that the average LDL-C reduction was 

approximately 50 % after 2 months and 45 % af-

ter 3 months of inclisiran administration. Given 

the pharmacokinetics and effect of inclisiran, it 

is assumed that the most relevant data point is 

the LDL-C value after the third administration 

of therapy, as observed in the ORION studies. 

Additionally, the aforementioned British study 

had a higher percentage of patients with sta-

tin co-medication compared to the study by 

Mulder et al. (18) (53 % vs. 37 %), which may also 

have played a role, as demonstrated in other 

studies with PCSK9-mAbs (mAb – monoclonal 

antibodies), and which we also demonstrated 

in our study in the group with maximum doses 

of high intensity statins (18). 

The cohort of most real-world studies is 

highly heterogeneous regarding accompa-

nying lipid-lowering therapy. In our study, 

we found that patients treated with statins, 

especially at maximum doses, had significa-

ntly greater LDL-C reduction than patients not 

using statins. This finding is consistent with 

previous publications evaluating inclisiran in 

a real-world clinical practice cohort. 

It is well known that statins induce the 

expression of the sterol regulatory element – 

binding protein 2 (SREBP-2), a process leading 

to increased transcription of LDL-R mRNA, 

as well as PCSK9, and thus to increased con-

centrations of PCSK9 in plasma (19). Previous 

studies have also shown that a greater redu-

ction in LDL-C in response to statins is positi-

vely associated with plasma levels of PCSK9 

(20). Moreover, the relationship between 

statin treatment and plasma concentrations 

of PCSK9 may explain variations in LDL-C re-

sponse to statin therapy and subsequently to 

inclisiran response (21, 22).

Interindividual differences were also ob-

served in the HEYMANS registry focusing on 

the real analysis of evolocumab PCSK9-mAb, 

which demonstrated substantial interindivi-

dual variability in LDL-C reduction (23). In ad-

dition to biochemical and molecular charac-

teristics, there are also other possible factors 

explaining these differences. In controlled 

clinical studies, patients exhibit greater adhe-

rence to prescribed medications compared to 

observational studies due to more thorough 

supervision, regular monitoring, and a higher 

level of engagement. Furthermore, patients 

admitted to special lipid clinics are characte-

rized by multiple drug intolerances. Thus, the 

cohort of observational studies with real cli-

nical data may differ from clinical studies (24).

Some studies also described a slight in-

crease in LDL-C levels after switching from 

PCSK9-mAb administration to inclisiran (25). 

In our cohort, we did not monitor the effect 

of this transition; however, it is known that the 

inhibition of PCSK9-mAb increases plasma 

concentrations of PCSK9 during the first 3 

months after the injection of PCSK9-mAb due 

to delayed plasma clearance of PCSK9 induced 

by the PCSK9-mAb complex. This could be 

a potential reason why pre-treatment with 

PCSK9-mAb was associated with a less pro-

nounced reduction in LDL-C. To what extent 

this may influence the magnitude of LDL-C 

reduction in response to inclisiran and what 

other pathways may contribute to the rela-

tionship between PCSK9 protein and LDL-C 

reduction is not fully known; however, it is 

assumed that after switching to inclisiran and 

stabilizing levels, any increase in LDL-C should 

not be significant.

Large clinical studies have demonstrated 

a reduction in Lp(a) levels of up to 30 % of 
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baseline values. The ORION-1 study showed 

a 15–19% reduction after 1 dose of inclisiran 

and a 19–25% reduction after 2 administra-

tions over 150 days, but none of the redu-

ctions reached statistical significance. In the 

ORION-3 study, in the open-label continuation 

of ORION-1, the decrease was only by 6.3 % 

and 14.3 % in the group transitioning from 

PCSK9-mAbs (11). In the ORION-9 study mo-

nitoring patients with HeFH, the reduction 

was 17.2 % compared to placebo, but again, 

it was not significant (12). In contrast, the re-

duction in the ORION-10 studies was 25.6 % 

compared to placebo, while in the ORION-11 

study, it was 18.6 %. All results were consistent 

with findings from studies involving PCSK9 

antibodies, which also observed a  similar 

decrease (13).

Monoclonal antibodies (mAbs) against 

PCSK9 reduce Lp(a) levels by approximate-

ly 20–30 % (16). In large clinical studies such 

as FOURIER with evolocumab and ODYSSEY 

OUTCOMES with alirocumab, a  reduction 

of about 25 % in major adverse CV events 

(MACE) was noted (26, 27). In the ODYSSEY 

OUTCOMES study, patients with recent acute 

coronary syndrome had LDL-C levels close 

to 1.8 mmol/L and Lp(a) levels ≥ 13.7 mg/dL, 

which were associated with a significant cli-

nical benefit from alirocumab therapy. In con-

trast, patients with LDL-C around 1.8 mmol/L 

but Lp(a) < 13.7 mg/dL showed no reduction 

in MACE with alirocumab, whereas patients 

with higher LDL-C levels consistently bene-

fited from alirocumab treatment, regardless 

of Lp(a) levels (28).

In our study, we found a significant in-

terindividual variation in Lp(a) reduction, 

ranging from 0 % to 58.33 %. In patients with 

elevated Lp(a) levels > 50 mg/dL (n = 5), the 

reduction in levels after adding inclisiran was 

more pronounced compared to patients with 

normal Lp(a) levels: 16.66 ± 5.7 % vs. 15.47 ± 

5.4 %, which may explain and align with the 

findings from the aforementioned ODYSSEY 

OUTCOMES study. The exact mechanism by 

which PCSK9 inhibitors reduce Lp(a) levels 

remains unclear. Current hypotheses include 

increased clearance of Lp(a) particles through 

LDL receptors (LDL-R), increased clearance 

of Lp(a) via other receptors (LDL-R-related 

protein 1, cluster differentiation receptor 36, 

Toll-like receptor 2, scavenger receptor B1, 

and plasminogen receptors), as well as re-

duced production, secretion, or assembly of 

apo(a) (29).

hsCRP has been shown to be a reliable 

marker of underlying systemic inflammation, 

a strong and independent predictor of future 

CV events in individuals with and without es-

tablished CV disease. Measurement of hsCRP 

can aid physicians in assessing CV risk and 

monitoring therapeutic interventions (30). 

Although PCSK9 inhibition does not redu-

ce CRP levels in clinical studies, including 

ORION-1, -2, and -7, preclinical studies have 

provided substantial evidence for a relati-

onship between PCSK9 and inflammation, 

as well as the impact of PCSK9 inhibition 

on the overall inflammatory process (31). In 

our study, we observed an average hsCRP 

reduction of 14.8 ± 8.7 %, but significant in-

terindividual differences were present. Based 

on the sample size, it is difficult to predict 

the effect of inclisiran on hsCRP levels; we 

rather assume that it was influenced by the 

titrated statin levels or the interaction of the 

PCSK9 inhibition pathways themselves, but 

further studies are needed to demonstrate 

this effect.

In terms of side effects, our study showed 

slightly higher rates of local reactions compa-

red to the clinical studies ORION-3, -9, -10, and 

-11 (14). When assessing adverse effects, we 

found that mild burning occurred in 38.23 % 

of total administrations during therapy. In stu-

dies ORION-3, -9, -10, and -11, the prevalence 

of injection site reactions was 3–17 % (15). The 

aforementioned UK real-world registry re-

ported only 1 patient (1.3 %) with a moderate 

injection site reaction, while the German study 

reported 5 patients (3 %) (16,17). In our study, 

we did not observe any moderate or severe 

reactions. In studies ORION-9, -10, and -11, 

other types of reported side effects occurred 

with similar frequency in both groups (14). In 

real-world studies, fewer side effects (4–6 %) 

were reported, which were of a similar nature: 

myalgia, dizziness, headache, and fatigue, in 

addition to the previously mentioned mild 

injection site reaction (15). In our study, we 

monitored the above symptoms in 5.9 % of 

administrations, with a maximum duration 

of up to 24 hours. In the German study with 

PCSK9 mAbs, most side effects (74 %) were 

also reported in patients without concurrent 

lipid-lowering therapy. Although the etiology 

is not always known, for example, in the case 

of myalgia symptoms, it is important to listen 

to patients to arrive at an optimal tailored 

treatment plan to minimize individual ASCVD 

risk (17). Adherence to therapy was similar to 

that in clinical studies, and we observed the-

rapy interruption in only 1 patient after the 

first dose of inclisiran, but not due to adverse 

effects. Furthermore, liver tests after starting 

treatment with inclisiran were comparable to 

baseline levels.

In conclusion, consistent with clinical trials 

and other studies in real clinical practice, our 

findings support that inclisiran has a favorable 

safety profile and can be an effective means 

of achieving LDL-C target values in patients 

at very high CV risk, which we achieved in 

63.4 % of patients, compared to 0 % with LDL-C 

> 2.6 mmol/L based on inclusion criteria.

Limitations
This study has several limitations, most 

of which are characteristic of observational 

studies. The study is based on information 

reported by patients, and we did not mea-

sure drug (or metabolite) concentrations. 

Therefore, we cannot exclude the possibility 

that in some patients, the varying changes 

in LDL-C, particularly after the second and 

subsequent injections of inclisiran, may ha-

ve been due to non-adherence to accom-

panying lipid-lowering therapy. The cohort 

was also highly heterogeneous and included 

patients with various diagnoses, albeit at 

very high CV risk, on different baseline lipid-

-lowering therapies. Finally, in this study, we 

did not distinguish between patients taking 

a statin and those receiving combination 

therapy with a statin and ezetimibe. This 

factor may have influenced the interpretati-

on of the results, although the primary aim 

of this study was to highlight the fact that 

the addition of inclisiran to the initially ini-

tiated lipid-lowering therapy led to a more 

pronounced reduction in LDL-C and Lp(a). 

Despite the study‘s limitations, our data pro-

vide valuable insights into the effectiveness 

of inclisiran and the management of patients 

in real clinical practice in Slovakia.
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Conclusions
Based on the results of this observatio

nal study describing experiences with in-

clisiran from a  single center, we assume 

a comparable effect of administration as in 

clinical studies with nearly 100% adherence 

and without significant adverse effects. The 

overall management of patients receiving 

inclisiran therapy is straightforward, requi-

ring no complex administration; the costs 

for ordering the therapy arise in the outpati-

ent setting only after reimbursement by the 

health insurance company (with an invoice 

maturity of 60–75 days). Due to favorable 

indication criteria, the therapy is generally 

accessible, and administration is not limited 

to specialized centers. The therapy guaran-

tees the achievement of target LDL-C va-

lues in over 63.4 % of patients, for whom we 

would not have reached target LDL-C values 

without this therapy. We anticipate that the 

availability and potential widespread imple-

mentation of this therapy in patients with 

very high CV risk could lead to better mana

gement of hyperlipidemia and significant 

reductions in CV morbidity and mortality. 

Since this is a pilot observational study with 

limitations regarding sample size, we expect 

the contribution of additional larger studies 

that would examine the more comprehensive 

effects of hypolipidemic therapy with inclisi-

ran, involving multiple centers and a broader 

patient group.
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