
ARTICLE IN PRESS 

JID: CLITHE [m5GeSdc; January 13, 2024;18:45 ] 

Clinical Therapeutics xxx (xxxx) xxx 

Contents lists available at ScienceDirect 

Clinical Therapeutics 

journal homepage: www.elsevier.com/locate/clinthera 

Original Research 

First Report of Inclisiran Utilization for Hypercholesterolemia Treatment in 

Real-World Clinical Settings in a Middle East Population 

Sajid Iqbal, MPhil, MSc 1 , ∗ , Hani Mohamed Sabbour, MD, FACC 

1 , 2 , Tanveer Ashraf, MD, MMed 

1 , 

Raul D. Santos, PhD, MSc, MD 

3 , 4 , Adam Buckley, PhD 

1 

1 Imperial College London Diabetes Centre, Abu Dhabi, United Arab Emirates 
2 Cleveland Clinic, Abu Dhabi, United Arab Emirates 
3 Heart Institute (InCor) University of Sao Paulo Medical School Hospital, Sao Paulo, Brazil 
4 Hospital Israelita Albert Einstein, São Paulo, Brazil 

a r t i c l e i n f o 

Key words: 

atherosclerotic cardiovascular disease 

diabetes mellitus 

familial hypercholesterolemia 

inclisiran 

low-density lipoprotein cholesterol 

PCSK9 inhibitor 

small interfering RNA 

a b s t r a c t 

Purpose: Inclisiran is the first small interfering RNA–based treatment approved for reducing pro-atherogenic 

lipoproteins in patients with heterozygous familial hypercholesterolemia or clinical atherosclerotic cardiovascu- 

lar disease, who require additional lowering of low-density lipoprotein cholesterol (LDL-C). We report the first 

evaluation of the effects of inclisiran in a Middle East population. 

Methods: We conducted a retrospective review of patients initiating inclisiran treatment at an outpatient dia- 

betology, endocrinology, and cardiology center between May 2021 and December 2022. All patients followed 

up for 90 days or more, or with at least 1 lipid determination post initiation were included. Participants were 

categorized into primary prevention (n = 57) and secondary prevention (n = 89) groups according to previous 

atherosclerotic cardiovascular disease. 

Findings: Inclisiran was initiated in 146 patients; mean (SD) age was 54.8 (12.12) years, 82 patients (56.2%) 

were male, 28 patients (19.2%) had received a diagnosis of familial hypercholesterolemia, 89 patients (61%) had 

received a diagnosis of diabetes mellitus, and 35 patients (23.9%) had a statin intolerance. Median (interquartile 

range) follow-up was 137 (90 to 193) days. At 90 days, median (interquartile range) reductions in serum LDL- 

C and triglycerides were –37.9% (–9.5% to –51.2%) and –12.0% (–9.8% to –40.5%), respectively, in primary 

prevention and –54.1% (–17.1% to –71.4%) and –15.3% (–14% to –38.8%), respectively, in secondary prevention 

(all, P < 0.001). LDL-C goals were attained in 110 patients (75.3%). Nonattainment of LDL-C goal was attributed 

to system effect in 26 patients (72.2%), biological effect in 5 patients (13.9%), and discontinuation of treatment 

in 5 patients (13.9%). Therapy was well tolerated. 

Implications: This study is the first from the Middle East and North Africa region that reported the real-world 

efficacy and safety profile of inclisiran in a mixed-risk population of patients with heterozygous familial hyper- 

cholesterolemia and other non–familial hypercholesterolemia indications. Clinically meaningful and sustained 

reductions in pro-atherogenic lipids with good tolerability were observed after inclisiran initiation. Fewer AEs 

were reported in this predominantly Arabic population, consistent with previous safety reports for inclisiran. It 

is important to note that no patient stopped inclisiran treatment due to AEs. Strengths of our study included an 

optimal cohort, patient heterogeneity, and high retention. In addition, we were able to report mean robust effects 

of inclisiran and good medication tolerability, quite like randomized studies and open-label extension periods. 

Despite this, our study had some limitations, including selection bias due to the retrospective design and the 

absence of a comparative group. 
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Low-density lipoprotein cholesterol (LDL-C) is a causal factor for the

evelopment and progression of atherosclerotic cardiovascular disease
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imibe and monoclonal antibodies against proprotein convertase subtil-

sin kexin type 9 (PCSK9), brings additional ASCVD event lowering in

omparison with statin therapy alone in people with previous ASCVD. 4–7 

espite this, most high- and very high-risk patients do not achieve the

ecommended American College of Cardiology/American Heart Associ-

tion/Multisociety Cholesterol (ACC/AHA/MS) 8 or European Society of

ardiology/European Atherosclerosis Society (ESC/EAS) 9 LDL-C goals,

espite maximal conventional lipid-lowering therapy (LLT). 5 , 10–12 This

as been attributed to several factors, including pharmacogenetic ef-

ects on statin response; very high baseline LDL-C concentrations, as

een in familial hypercholesterolemia (FH); and lack of adherence to

herapy. 13 

Inclisiran is a small interfering RNA (siRNA) molecule directed

gainst the intracellular hepatic synthesis of PCSK9, which upregulates

epatocyte LDL receptors and consequently reduces plasma LDL-C. 14 

t is indicated in adults with established ASCVD, hypercholesterolemia

heterozygous FH or nonfamilial forms), mixed dyslipidemia, or in those

therwise unable to achieve target LDL-C. 15 Inclisiran requires less fre-

uent dosing than standard LLTs and, in Phase III studies, has been found

o reduce LDL-C by up to 50% at 510 days post initiation when ad-

inistered subcutaneously at a dose of 284 mg initially, at 3 months,

nd at 6-month intervals thereafter, whereas statins required daily oral

ose administration and PCSK9 monoclonal antibodies every 2 to 4

eeks. 9 , 16 The ORION development program provided robust evidence

f inclisiran’s safety profile and efficacy, supporting its use in patients

ith high risk of ASCVD, including those with established ASCVD and

H. 17 , 18 However, there is limited evidence in the literature regarding

eal-world clinical use of inclisiran, particularly in Arab populations in

iddle East and North African regions. In this study, we explored the

linical effectiveness and safety profile of inclisiran in a predominantly

rab outpatient population. 

ethods 

articipants and Study Design 

This study followed an observational retrospective cohort design and

as conducted at the Imperial College London Diabetes Centre (ICLDC)

n Abu Dhabi, United Arab Emirates (UAE). The ICLDC is a leading

utpatient facility operating a specialist clinic of endocrinology, dia-

etology, nephrology, cardiology, ophthalmology, internal medicine,

nd general practice. Patients enrolling for treatment at ICLDC are

iven the option of consenting to the use of their anonymized data

rom their medical records in clinical research. Inclisiran was first ap-

roved and made available in UAE in May 2021. As a consequence,

nonymized patient data from the ICLDC electronic medical record

EMR) covering the period from May 2021 to December 2022 was re-

rieved. Furthermore, additional clinical information collected outside

f the treatment facility was documented via Malaffi, the region’s first

ealth information–sharing platform. The Institutional Research Ethics

ommittee (IREC078) approved the study protocol and a waiver for in-

ormed consent was obtained. The study included all patients aged 18

ears and older who initiated inclisiran treatment at ICLDC and who

ttended follow-up visits with repetition of the lipid panel on at least 1

ubsequent occasion. Follow-up visits post initiation of inclisiran were

lanned at 3-month intervals. 

At ICLDC, skilled nurses administered inclisiran as a 284-mg sub-

utaneous injection at the start, with doses following at 90 and 180

ays. Subsequently, inclisiran was injected every 6 months for the re-

ainder of the follow-up period. The patients’ demographic character-

stics, anthropometric measures, FH status, diabetes status and type of

iabetes, adverse events (AEs), and cardiovascular disease diagnoses

 International Classification of Diseases, Tenth Revision [ICD-10] 19 codes:

21–I21.19; I25–125.83; I73–I73.9; Z86.73; Z95.1–Z95.5, I67.9) were

ecorded. LLTs administered to treat each patient before inclisiran ini-

iation were retrieved from the EMR. 
2

The lipid profile immediately before initiation of inclisiran was con-

idered as baseline. Preexisting or first-visit ASCVD and/or cardiovas-

ular events were reported as ASCVD prevalence and subsequent AS-

VD and/or cardiovascular events were reported as incidence. The co-

ort was classified into primary and secondary prevention groups on the

asis of absence or presence of clinical ASCVD events at the initiation

f inclisiran, as per the 2018–2019 ACC/AHA/MS guidelines. 8 ASCVD

vents were defined as acute coronary syndrome; myocardial infarction

r unstable angina; stable angina or coronary or other arterial revas-

ularization; atherothrombotic stroke; transient ischemic attack; or pe-

ipheral artery disease, including aortic aneurysm. The additional data

n the presence of ASCVD events were ascertained through the EMR for

ll inpatient and outpatient encounters. For the patients in primary pre-

ention, 10-year ASCVD risk before initiation of inclisiran was estimated

sing the pooled cohort equations. 20 Patients with absolute 10-year AS-

VD risk scores of 5%, 5% to 7.5%, 7.5% to 20%, and > 20% in those

ithout a prior ASCVD or FH diagnosis were classified as low, border-

ine, intermediate, and high risk, respectively. 8 Patients with a history

f ASCVD or FH, however, were already classified as high risk. Patients

n the secondary prevention group were considered to have a high or

ery high risk of ASCVD per the most recent ESC/EAS guidelines. 9 Both

roups were further stratified according to the SCORE2, SCORE2-OP,

MART score, or ADVANCE risk score tool in ESC ASCVD risk calcu-

ator 21 ; scores ≥ 5% to < 10% and ≥ 10% categorized patients as high

isk and very high risk, respectively. Untreated LDL-C was estimated us-

ng the algorithm proposed by Ruel et al. 22 to control for the effect of

oncomitant statin therapy. The estimated likelihood of an underlying

iagnosis of FH was calculated using the Dutch Lipid Clinic Network cri-

eria. 23 FH status was considered definitive in patients with Dutch Lipid

linic Network scores of > 8 or a genetic diagnosis. 

tudy Outcome Measures 

The primary outcome was fulfilling the ACC/AHA/MS-approved

DL-C goals of > 30% reduction or LDL-C < 2.6 mmol/L (100 mg/dL)

n primary prevention or > 50% reduction or LDL-C < 1.8 mmol/L (70

g/dL) in secondary prevention. 8 Furthermore, all patients were as-

essed using an updated target LDL-C value of < 1.4 mmol/L (55 mg/dL),

s recommended by the ESC/EAS guidelines for 2022. 9 

The secondary outcome was the incidence of new cardiovascular

vents after inclisiran initiation, expressed as a composite of acute

oronary syndrome; transient ischemic attack; atherothrombotic stroke;

yocardial infarction or unstable angina; stable angina or coronary

r another arterial revascularization; or peripheral artery disease, in-

luding aortic aneurysm. Tolerability was assessed according to AEs

eg, injection-site reactions; myalgia; elevation of liver enzymes; nau-

ea; vomiting; and respiratory events, including bronchitis and cough)

ecorded in the EMR. The treatment adherence was assessed by means

f manual review of clinician entries in the EMR and pharmacy records.

he standard of care at ICLDC for follow-up of patients with hyperc-

olesterolemia is to perform clinical review and relevant laboratory in-

estigations every 3 months. Prescription and dispensing of medication

n the UAE follow a 3-monthly cadence and hence patients who did not

ollect their prescribed medication during one 3-monthly cycle were

onsidered to have lapsed treatment. 

tatistical Analysis 

Data are expressed as mean (SD) when normally distributed or as

edian (interquartile range [IQR]). Wilcoxon signed-rank test was per-

ormed to assess change in lipid parameters after initiation of inclisiran.

hen applicable, this test was also performed to assess the significance

f differences among baseline and/or post-baseline characteristics in pri-

ary and secondary prevention groups. The Cox proportional hazards

odel was performed to calculate the hazard ratio and its significance

or the secondary outcome measures of the study. When data were miss-
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ng, mean values were imputed, amounting to < 1% of the data. Statis-

ical analysis was carried out using R software, version 4.0.3 (R Foun-

ation for Statistical Computing) with the survminer, coin, psych, dplyr,

tats19, fBasics, asht, tidyverse, and meta packages. Significance was as-

essed at P < 0.05 and 95% CI. No correction for multiple comparisons

as performed. 

esults 

Overall, 146 patients initiated inclisiran treatment between May

021 and December 2022, had a baseline and at least 1 follow-up lipid

anel, and were included in the analysis. Median (IQR) follow-up period

f the patients included in this analysis was 137 (90–193) days. 

aseline Demographic Characteristic 

haracteristics at the Initiation of Inclisiran 

Baseline characteristics of the participants are presented in Table 1 .

ean (SD) age at baseline was 54.8 (12.12) years and 82 participants

56.2%) were male. Overall, 89 participants (61%) were treated for sec-

ndary prevention and 57 participants (39%) received inclisiran in a

rimary prevention setting. None of these patients were lost to follow-

p during the study period. 

Clinical ASCVD and heterozygous FH were the most commonly

ecorded indications for inclisiran use, with 89 participants (61%) and
Table 1 

Clinical and laboratory characteristics of patients with hypercholeste

presence or absence of previous atherosclerotic cardiovascular disease.

Characteristic Pr

Age, y, mean (SD) 51

Sex, male, n (%) 32

BMI, n (%) (n = 138) 

< 18.5 2 

18.5 to < 25 6 

25 to < 30 17

≥ 30 31

Ever smoked, n (%) 14

Received diagnosis of HeFH, n (%) 11

DM status, n (%) (n = 89) 

Type 1 1 

Type 2 32

Normoglycemia 24

HbA1c , % (DM cases), median (IQR) 6.

Blood pressure, mm Hg, median (IQR) 

Systolic 12

Diastolic 78

Renal function and diseases 

eGFR, mL/min/1.73 m2 , median (IQR) (n = 91) 10

Diabetic nephropathy (ICD-10 codes E10.21, E11.21), n (%) 4 

Comorbidity 

Essential hypertension (ICD-10 code I10) 16

Family history of cardiovascular disease, n (%) 18

Drugs at baseline before start of inclisiran, n (%) 

Statins 32

PCSK9 inhibitor 4 

Ezetimibe 32

Omega-3 fatty acids 22

Fibrates 4 

Icosapent ethyl 4 

Lipid profile, mmol/L, ∗ median (IQR) 

LDL-C 3.

HDL-C 1.

TC 5.

TG 1.

BMI = body mass index (calculated as kg / m2 ); DM = diabetes mellitus; 

hemoglobin; HDL-C = high-density lipoprotein cholesterol; HeFH = he

Classification of Diseases, Tenth Revision 19 ; IQR = interquartile range; L

convertase subtilisin kexin type 9; TC = total cholesterol, TG = triglyce
∗ To convert mmol/L cholesterol to mg/dL, multiply by 38.7. To con

3

8 participants (19.2%), respectively. Statin intolerance was observed

n 35 participants (23.9%) ( Table 1 ). 

According to the 10-year estimated ASCVD risk determined using

he 2019 ACC/AHA/MS guidelines, 8 11 primary prevention patients

19.3%) were at high risk. According to the 2019 ESC/EAS guidelines, 9 

4 patients (42.1%) and 6 patients (6.7%) were identified as high risk

n primary and secondary prevention, respectively. Furthermore, 2 pa-

ients (3.5%) were at very high risk in primary prevention and 83 pa-

ients (93.3%) were at very high risk in secondary prevention. 

tatin Background 

Almost all of the patients included had received LLT before starting

nclisiran, with 97.3% receiving at least 1 statin; 68 patients (46.6%) re-

eived high-dose, high-potency statins; 82.2% receiving ezetimibe; and

.5% receiving other PCSK9 inhibitor medications. Among patients who

iscontinued LLT before starting inclisiran, the most common reason

as statin intolerance. This occurred in 18 patients (12.3%) in primary

revention and 17 patients (11.6%) in secondary prevention, according

o a National Lipid Association (NLA) statement. 24 Of the 35 patients

ith statin intolerance, the statin dose was reduced in 26 (74%) and eze-

imibe was introduced in 21 (78%). Among these patients, 7 (27%) had

iscontinued statin treatment due to intolerance before the initiation

f inclisiran. AEs attributed to statins, including myalgia, elevation of

iver enzymes, bronchitis, headache, and gastroenteritis, were recorded

efore inclisiran initiation for 17 patients (11.6%) in secondary preven-

ion and 17 patients (11.6%) in primary prevention. 
rolemia at the initiation of inclisiran therapy according to the 

 

imary prevention (n = 57) Secondary prevention (n = 89) 

.8 ( 12.6) 56.7 ( 11.5) 

 (56.1) 50 (56.2) 

(3.6) –

(10.7) 11 (13.4) 

 (30.4) 30 (36.6) 

 (55.4) 41 (50) 

 (24.6) 36 (40.4) 

 (19.3) 17 (19.1) 

(1.8) 1 (1.2) 

 (56.1) 55 (61.8) 

 (42.1) 34 (38.2) 

3 (5.6–7.3) 6.6 (5.8–7.8) 

6 (114–138) 127 (117–138) 

 (70–82) 75 (66–80) 

3.7 (82–126.5) 103.7 (81.3–117.7) 

(7.0) 16 (18) 

 (28.1) 26 (37.1) 

 (31.6) 31 (34.8) 

 (56.1) 57 (64.0) 

(7.0) 0 (0) 

 (56.1) 58 (65.2) 

 (38.6) 17 (19.1) 

(7.0) 3 (3.4) 

(7.0) 2 (2.2) 

2 (2.6–4.0) 2.8 (2.0–3.8) 

3 (1.0–1.4) 1.2 (1.0–1.4) 

3 (4.1–6.5) 4.4 (3.6–5.5) 

8 (1.2–2.4) 1.6 (1.1–2.0) 

eGFR = estimated glomerular filtration rate; HbA1c = glycosylated 

terozygous familial hypercholesterolemia; ICD-10 = International 

DL-C = low-density lipoprotein-cholesterol; PCSK9 = proprotein 

rides. 

vert mmol/L TG to mg/dL, multiply by 88.6. 
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Table 2 

Low-density lipoprotein cholesterol at initiation and after undergoing inclisiran therapy in patients with familial hypercholesterolemia. 

Variable Primary prevention (n = 11) Secondary prevention (n = 17) 

LDL-C at initiation of inclisiran, mmol/L, median (IQR) 4.9 (4.0 to 5.7) 4.1 (3.5 to 4.4) 

Prior use of statins, n (%) 11 (100) 17 (100) 

Prior use of ezetimibe, n (%) 8 (72.7) 15 (88.2) 

LDL-C at most recent evaluation after inclisiran initiation, mmol/L, median (IQR) 2.9 (2.4 to 3.3) 1.4 (0.9 to 1.9) 

Reduction in LDL-C, %, median (IQR) –46 (–13.3 to –52.2) –62.7 (–56.4 to –73.8) 

Participants achieving ≥ 50% reduction, n (%) 5 (45.4) 14 (82.4) 

Participants achieving ACC/AHA-recommended LDL target of < 1.8 mmol/L, ∗ n (%) 2 (18.2) 11 (64.7) 

Participants achieving ESC/EAS-recommended LDL-C target of < 1.4 mmol/L, n (%) 3 (27.3) 13 (76.5) 

ACC/AHA/MS = American College of Cardiology/American Heart Association/Multisociety Cholesterol; ESC/EAS = European Society of Cardi- 

ology/European Atherosclerosis Society; IQR = interquartile range; LDL-C = low-density lipoprotein cholesterol. 
∗ To convert mmol/L cholesterol to mg/dL, multiply by 38.7. 
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Table 3 

Lipid panel at baseline and most recent post initiation of inclisiran therapy. 

Variable At baseline, median 

(IQR) (n = 146) 

Post initiation of 

inclisiran therapy, 

median (IQR) (n = 146) 

Lipid panel 

LDL-C, mmol/L ∗ 3.0 (2.1–3.9) 1.8 (0.9–2.5) 

TG, mmol/L † 1.7 (1.1–2.2) 1.3 (1.0–2.0) 

HDL-C, mmol/L 1.2 (1.0–1.4) 1.2 (1.0–1.5) 

HDL-C = high-density lipoprotein cholesterol; IQR = interquartile range; LDL- 

C = low-density lipoprotein-cholesterol; TG = triglyceride. 
∗ To convert mmol/L cholesterol to mg/dL, multiply by 38.7. 
† To convert mmol/L TG to mg/dL, multiply by 88.6. 
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acrovascular Complications at Initiation of Inclisiran 

At baseline, 8 patients (5.5%) had a history of myocardial infarction

ICD-10 19 codes: I21, I21.3, I21.4, I21.19, I25.2), 57 patients (39.0%)

ad coronary artery disease (ICD-10 codes: I25.10, 125.83), 19 patients

13.0%) had chronic ischemic heart disease (ICD-10 code: I25, I25.9),

nd 19 patients (13.0%) had aortocoronary bypass graft (ICD-10 code:

95.1). Forty-six patients (31.5%) had preexisting peripheral vascular

isease (ICD-10 code: I73, I73.9), and 7 patients (4.8%) had previous

ransient ischemic attacks (ICD-10 code: Z86.73). 

iagnosis of FH at Initiation of Inclisiran 

FH was established previously by means of genetic analysis in 2

ases, both were heterozygous and both were in the secondary pre-

ention group. Twenty-eight patients met DCLN criteria for definite FH

 Supplemental Table in the online version at doi:XXXXXXXXXX). LDL-

 values before and after initiation of inclisiran in patients meeting the

riteria for FH are presented in Table 2 . 

rimary Outcome Measure 

Changes in LDL-C after initiation of inclisiran during a median (IQR)

ollow-up of 137 (90–193) days are presented in Figure 1 . 

CC/AHA Guideline–Recommended LDL-C Goals 

A total of 118 patients (80.8%) achieved individualized

CC/AHA/MS guideline –recommended LDL-C goals within 180

ays of inclisiran initiation, of whom 110 (75.3%) sustained these

esults at each subsequent visit during the median study follow-up. 

SC/EAS Guideline–Recommended LDL-C Goals 

A total of 90 patients (61.6%) achieved their individualized ESC/EAS

uideline –recommended LDL-C goal within 180 days of inclisiran initi-

tion, of whom 78 (53.4%) sustained these results at each subsequent

isit over the median study follow-up. Thirty-two (21.9%) of the 146 pa-

ients were classified as very high risk, of whom 16 (50%) maintained

n LDL-C level < 1.0 mmol/L (40 mg/dL). 

ttainment of LDL-C Goals 

Fifty-five participants (37.7%) achieved an LDL-C < 1.4 mmol/L at

 90 days of initiation of inclisiran, 23 (15.8%) at 91 to 180 days, and

2 (8.2%) at > 180 days. Figure 2 illustrates the achievement of LDL-C

alues < 1.4 mmol/L in patients with definite FH. 

Thirty-six participants (24.7%) did not attain ACC/AHA/MS guide-

ine 8 –recommended LDL-C goals at more than 1 evaluation. Of these,

2 patients (33.3%) had an initial reduction in LDL-C or early response

o the therapy (reduction in ≤ 90 days with at least 1 dose of inclisiran

dministered post initiation), 11 patients (30.6%) had a late reduction

n LDL-C or delayed response to the therapy (reduction in > 90 days with

t least 1 dose of inclisiran administered post initiation) and 13 patients
4

36.1%) had no reduction or no response to the therapy on any occa-

ion during the entire follow-up. Elevated baseline LDL-C (41.7%) and a

igh proportion of statin intolerance (33.3%) were among the conditions

ost commonly associated with failure to sustain the LDL reductions in

his cohort. Nonattainment of LDL-C goal at follow-up was attributed to

ystem effects in 26 (72.2%), with 22 patients reporting nonadherence

o therapy; 4 patients had an interruption of treatment due to issues

ith funding or supply of medication. Treatment failure was attributed

o biological effects in 5 cases (13.9%), all were diagnosed with FH and

ad prior statin intolerance. Discontinuation of treatment was consid-

red the cause of failure to achieve targets in 5 participants (13.9%);

 were due to pregnancy and 3 were due to fear of potential AEs of

reatment. 

ffect of Inclisiran on Lipid Profile at Follow-Up 

The LDL-C levels were examined on a median (IQR) of 2 (1–4) occa-

ions during follow-up. Overall robust median (IQR) relative reductions

n serum LDL-C of –47.7% (–13.9% to –66.1%; P < 0.0001) and triglyc-

rides of –14.4% (–11.1% to –39.3%; P < 0.01) occurred in the first

0 days post initiation of inclisiran. However, there were no significant

hanges in HDL-C (ie, median [IQR] 1.4% [–6.5% to 8.6%]; P > 0.05)

 Table 3 ). 

The most recent LDL-C response to inclisiran therapy indicated a

igh degree of heterogeneity among participants; 46.6%, 36.3%, and

7.1% presented reductions in LDL-C ≥ 50%, from 1% to 50%, and no

eduction at all or incremental, respectively ( Figure 3 ). 

In the primary prevention group, LDL-C was reduced a median (IQR)

f –37.9% (–9.5% to –51.2%; P < 0.0001) and triglycerides were re-

uced a median (IQR) of –12.0% (–9.8% to –40.5%; P < 0.0001). In

he secondary prevention group, the median (IQR) reductions in LDL-C

ere –54.1% (–17.1% to –71.4%; P < 0.0001) and in triglycerides were

15.3% (–14% to –38.8%; P < 0.03). Median (IQR) increase in HDL-C

as 2.3% (–7.2% to 9.9%; P > 0.05) in the primary prevention group

nd 1.2% (–5.9% to 6.7%; P > 0.05) in the secondary prevention group

 Figure 4 ). 
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Figure 1. Low-density lipoprotein cholesterol (LDL-C) and achievement of LDL-C goals at initiation and during inclisiran therapy according to previous atherosclerotic 

cardiovascular disease status. Values are presented as median (interquartile range [IQR]) and numbers. n = number of patients at each time point. Rectangle: 

IQR; whisker bar: total range. American College of Cardiology/American Heart Association/Multisociety Cholesterol (ACC/AHA/MS)–recommended LDL-C targets: 

primary prevention group ≥ 30% reduction or LDL-C < 2.6 mmol/L; secondary prevention group: ≥ 50% reduction or LDL-C < 1.8 mmol/L. European Society of 

Cardiology/European Atherosclerosis Society (ESC/EAS)–recommended LDL-C targets: very high risk < 1.4 mmol/L or high risk < 1.8 mmol/L. To convert mmol/L 

cholesterol to mg/dL, multiply by 38.7. 

Figure 2. Participants with definite familial hyperlipidemia (FH) diagnosis achieving European Society of Cardiology/European Atherosclerosis Society (ESC/EAS)–

recommended goal of low-density lipoprotein cholesterol (LDL-C) < 1.4 mmol/L. To convert mmol/L cholesterol to mg/dL, multiply by 38.7. 
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Figure 3. Participants’ change in the most recent low-density lipoprotein cholesterol (LDL-C) post initiation of inclisiran. n = 146. No change/increase in LDL-C: 

n = 25 (17.1%); < 50% reduction in LDL-C: n = 53 (36.3%); ≥ 50% reduction in LDL-C: n = 68 (46.6%). 

Figure 4. Low-density lipoprotein cholesterol (LDL-C) before and after initiation of inclisiran according to familial hyperlipidemia (FH) and previous atherosclerotic 

cardiovascular disease status. Primary prevention = no history of macrovascular event; secondary prevention = history of macrovascular event; before = before 

initiation of inclisiran, after = most recent LDL-C post initiation of inclisiran. To convert mmol/L cholesterol to mg/dL, multiply by 38.7. 
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C  
ardiovascular Events During Follow-Up 

As a secondary outcome measure, 14 patients (9.6%) experienced a

ew cardiovascular event during the entire follow-up period. Five of 57

atients (8.8%) of in the primary prevention group and 9 of 89 patients

10.1%) in the secondary prevention group were diagnosed with a new

ardiovascular event after initiation of inclisiran. The hazard of a new

linical ASCVD event adjusted for age, sex, smoking status, diabetes sta-

us, and FH status was higher in the secondary prevention group than in

he primary prevention group (hazard ratio = 1.2; 95% CI, 0.37–3.69;

 < 0.0001). 

vent Reporting and Safety 

Participants were assessed for AEs reported previously in association

ith inclisiran in randomized clinical studies 18 , 25 as part of ICLDC’s in-

lisiran prescribing protocol, with specific reference to injection-site re-

ctions, myalgia, derangement of liver enzymes, bronchitis, and cough.

ne patient (0.7%) had an injection-site reaction that was attributed to

nclisiran. Twelve participants (21.1%) in the primary prevention group

ad the same AEs both before and after inclisiran initiation, with myal-

ia in 7 participants (12.3%), elevation of liver enzymes in 3 partici-

ants (5.3%), bronchitis and cough in 1 participant (1.8%), and consti-

ation in 1 participant (1.8%). In the secondary prevention group, 17

articipants (19.1%) had the same AEs both before and after inclisiran

nitiation (myalgia: 11 participants [12.4%], elevated liver enzymes: 5

articipants [5.6%], and gastroenteritis: 1 participant [1.1%]). 

iscussion 

To our knowledge, our study is one of the first reporting real-world

xperience with inclisiran in the region. In this cohort, inclisiran was

ell tolerated and provided robust and sustained reductions in pro-

therogenic lipids during a median follow-up of 137 days. Participants

ith an Arabic, Middle East, and North African background are less com-

only included in pharmaceutical studies, and countries in the Mid-

le East and North African region rely on North American and Euro-

ean regulatory opinions in their own drug approvals process. Conse-

uently, studies of real-world experience provide an important part of

ost-marketing pharmacovigilance in the UAE population. 

We performed a literature search for publications reporting real-

orld experience with inclisiran, which identified works by Klebs

t al., 26 Mercep et al., 27 Galactionova et al., 28 Desai et al., 29 and Chiou

t al. 30 These studies described inclisiran use specifically in patients with

levated LDL-C and/or with FH, and in patients with clinical ASCVD and

tatin intolerance. In these studies, the mean duration was 1 year, with

DL-C reductions of up to 50% after 2 doses of inclisiran. Our outcomes

re similar and broaden the experience with this therapy. 

We observed sustained reductions in LDL-C, which were achieved

nd maintained over the study duration with only 2 or 3 injections dur-

ng a median (IQR) course of 2 (1–4) doses of inclisiran. This sustained

ffect was particularly notable in patients with high residual baseline

DL-C, including those with FH. In those patients who had a nonsus-

ained LDL-C response, this was primarily attributed by the treating clin-

cian to nonadherence to concomitant statin therapy. 

In the ORION-1 trial to Evaluate the Effect of ALN-PCSSC Treatment

n Low Density Lipoprotein Cholesterol (LDL-C), up to 50% mean re-

uctions in LDL-C were achieved and maintained for at least 180 days

ith 2 doses of inclisiran at post initiation; participants achieved an ab-

olute reduction in LDL-C value of 1 mmol/L (38.7 mg/dL) from the

aseline for a median duration of 6 to 9 months after the initial dose,

nd similar reductions were maintained with the second dose for 5 to 10

onths post initiation. 31 We observed mean LDL-C reductions of 38% in

rimary prevention and 54% in secondary prevention, which are compa-

able with the most recent randomized controlled trial results, including

RION-11 and Phase III trials. The ORION-11 and Phase III inclisiran
7

rials also reported 44% and 51% reductions in LDL-C at 18 months of

herapy in primary and secondary prevention, respectively. 32 , 33 

Of interest, there was individual variability in LDL-C response with

nclisiran in our study participants. This was similar to what had been

escribed previously for statins and monoclonal PCSK9 inhibitors, when

ndividual variabilities of 80% and up to 10% in LDL-C reduction were

eported, respectively. 34 , 35 However, despite this, almost 90% of pa-

ients attained additional LDL-C reductions on top of standard LLTs. In

ddition, rates of unusual responders found in our study were similar

o those in another real-world investigation reported by Warden et al. 36 

nusual response could be attributed to a significant percentage of pa-

ients who did not adhere to their recommended baseline medicines and

ewer who had legitimate biological reasons and switched treatment in-

ppropriately. One important lesson from real-life studies like ours is

hat adequate patient monitoring is necessary, especially in those con-

idered at highest risk of ASCVD. 

During follow-up, almost 1 in 10 patients in this study experienced

n incident ASCVD event, despite LLT with inclisiran. Our study, how-

ver, was severely limited to test any impact of this drug on ASCVD

vents, considering the short-term follow-up and small number of study

articipants. Previously, an observational study by Ray et al. 33 sug-

ested a nonadjudicated reduction in major cardiovascular events (odds

atio = 0.74; 95% CI, 0.58–0.94) with inclisiran in 3665 patients receiv-

ng either the drug or placebo after 18 months of follow-up. The impact

f inclisiran on ASCVD is being tested in properly designed outcome

tudies like ORION-4 (ClinicalTrials.gov identifier: NCT03705234) and

ICTORION 2P "Study of Inclisiran to Prevent Cardiovascular (CV)

vents in Participants With Established Cardiovascular Disease" (Clin-

calTrials.gov identifier: NCT05030428). 

In our study, inclisiran was very well tolerated, despite specific as-

essment for the common AEs reported previously in clinical trials, only

 patient experienced injection-site reactions attributed to inclisiran,

nd other AEs, including myalgia or elevation of liver enzymes, and

espiratory symptoms preceded inclisiran initiation and were attributed

o concomitant statin use. Of importance, no patient stopped inclisiran

reatment due to AEs. In a patient-level analysis of Phase III trials, 2.5%

f study participants suspended therapy due to AEs compared with 1.9%

f those receiving a placebo 25 ; injection-site reactions and cases of bron-

hitis, respectively, were more frequent in those who received inclisiran

5% vs 0.7% and 4.3 vs 2.7%). Serious AEs attributed to treatment were

eported in 20.4% and 23.0% of those receiving inclisiran and placebo,

espectively. 

This study has several limitations, including its retrospective design;

bsence of a comparative group; experience from a single center, which

ay reduce results reproducibility; and the relatively short-term follow-

p. However, we were able to report the mean robust effects of inclisiran

nd good medication tolerability, like randomized studies and open-

abel extension periods. Longer-term follow-up, however, is necessary

o confirm the impacts of inclisiran on adherence, effectiveness, and

olerability of therapy in the real world. 

onclusions 

Clinically meaningful and sustained reductions in pro-atherogenic

ipids were observed after inclisiran introduction and the drug was well

olerated. This supports the role of inclisiran in the management of hy-

ercholesterolemia in a predominantly Arabic population. 
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