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EXECUTIVE SUMMARY 

This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 

entity Leqvio (inclisiran) is necessary to ensure the benefits outweigh its risks.  The Medicines Company/ 

Novartis Pharmaceuticals Corporation (Novartis) submitted a New Drug Application (NDA 214012) for 

Inclisiran with the proposed indication as an adjunct to diet and maximally tolerated statin therapy for 

the treatment of adults with primary hyperlipidemia including Heterozygous Familial 

Hypercholesterolemia (HeFH) to reduce low-density lipoprotein cholesterol (LDL-C).  The primary risk 

associated with Inclisiran is injection site reactions.  The applicant did not submit a proposed REMS or 

risk management plan with this application.  

The Division of Risk Management (DRM) has determined that a REMS is not needed to ensure the 

benefits of Inclisiran outweigh its risks.  Other than injection site reactions, the adverse event profile for 

Inclisiran is comparable to that of placebo.  Injection site reactions were localized, predominately mild to 

moderate, transient, and resolved without sequelae, therefore this risk can be adequately 

communicated through product labeling.  

1 Introduction 

This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 

entity (NME) Inclisiran is necessary to ensure the benefits outweigh its risks.  The Medicines Company/ 

Novartis Pharmaceuticals Corporation (Novartis) submitted a New Drug Application (NDA) 214012 for 

Leqvio (inclisiran) with the proposed indication as an adjunct to diet and maximally tolerated statin 

therapy for the treatment of adults with primary hyperlipidemia including Heterozygous Familial 

Hypercholesterolemia (HeFH) to reduce low-density lipoprotein cholesterol (LDL-C).  This application is 

under review in the Division of Diabetes, Lipid Disorders, and Obesity (DDLO).  The Applicant did not 

submit a proposed REMS or risk management plan with this application.  

2 Background 

2.1 PRODUCT INFORMATION 
Inclisiran is a new molecular entitya in the small interfering ribonucleic acid (siRNA) class of drug 

products proposed for cholesterol-lowering.  It acts by inhibiting hepatic synthesis of proprotein 

convertase subtilisin/kexin type 9 (PCSK9).  The reduction of intrahepatic PCSK9 levels increases low-

density lipoprotein cholesterol (LDL-C) receptor recycling and expression on the hepatocyte cell surface, 

thereby increasing LDL-C uptake and lowering LDL-C levels in the circulation.   Inclisiran is proposed as 

an adjunct to diet and maximally tolerated statin therapy for the treatment of adults with primary 

hyperlipidemia including Heterozygous Familial Hypercholesterolemia (HeFH) to reduce LDL-C.  The 

proposed dosage of Inclisiran is 284 mg administered as a single subcutaneous injection by a healthcare 

professional (e.g., in a physician’s office): initially, again at 3 months, and then every 6 months 

thereafter.b  Inclisiran is not currently approved in any jurisdiction.  Other siRNA such as Onpattro 

                                                           
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 
b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.  
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(patisiran), NDA 210922, approved in 2018 for the treatment of the polyneuropathy of hereditary 

transthyretin-mediated amyloidosis in adult, does not have a REMS.  

 

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 214012 relevant to this review:   

• 12/23/2019: The Applicant submitted NDA 214012 for the indication as an adjunct to diet and 

maximally tolerated statin therapy for the treatment of adults with primary hyperlipidemia 

including Heterozygous Familial Hypercholesterolemia (HeFH) to reduce low-density lipoprotein 

cholesterol (LDL-C). 

• 4/01/2020: The Applicant notified the Agency of the transfer of NDA ownership from The 

Medicines Company to Novartis Pharmaceuticals Corporation (Novartis). 

• 6/18/2020: The Agency provided a Mid-Cycle Communication to the Applicant to inform them 

that there were no significant issues identified and that based on the currently available data, 

there were no safety issues that require a REMS for Inclisiran. 

• 10/13/2020: Late Cycle Meeting with the Applicant conducted via teleconference.  

 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
Cardiovascular diseases (CVDs), which includes coronary heart disease (CHD), heart failure, stroke, and 
hypertension, are the number one cause of death globally.  An estimated 17.9 million people died from 
CVDs in 2016, representing 31% of all global deaths.1  The 2019 Heart Disease and Stroke Statistics 
update of the American Heart Association (AHA) reported that 48 percent of persons ≥ 20 years of age in 
the United States (US) have CVD and accounts for approximately $330 billion annually in direct and 
indirect costs: approximately one in seven health care dollars is spent on CVD in the US.2, c  
 
Familial hypercholesterolemia (FH) is an autosomal dominant genetic disease characterized by 
extremely elevated levels of LDL-C and a propensity to early onset of atherosclerotic cardiovascular 
disease (ASCVD) from plaque buildup in the arterial walls leading to disability and premature deaths 
from heart attacks and stroke.3, d  The US National Health and Nutrition Examination Surveys (NHANES) 
for 1999-2014 period reported FH prevalence rate of 0.47%.4  Heterozygous FH (HeFH) is more common 
and estimated to occur in about  1 in 300 individuals compared to the homozygous form of FH (HoFH) 
which is more rare with estimated prevalence of around 1:300,000 to 1:400,000.  Multiple factors such 
as age, gender, family history, history of cigarette smoking, exercise, obesity, blood pressure, diabetes, 
and cholesterol levels contribute to the risk of ASCVD with LDL-C as the major causal and most readily 
modifiable factor.5   

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 

                                                           
c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.  
d Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug. 

Reference ID: 4713777



5 

 

The latest American Heart Association (AHA) guideline provided recommendations for targeted LDL-C 

goals in the management and therapy of patients with or at risk of developing cardiovascular disease 

(CVD) and includes the following: (1) Reducing LDL-C by ≥50% with high-intensity statin therapy or 

maximally tolerated statin therapy in patients with clinical ASCVD; (2) Adding non-statins to achieve an 

LDL-C <70 mg/dL in patients with a history of multiple major ASCVD events or 1 major ASCVD event and 

other risks; and (3) Adding non-statins to achieve an LDL-C <100 mg/dL in severe primary 

hypercholesterolemia (diagnostic LDL-C level ≥190 mg/dL), including familial hypercholesterolemia 

(FH).6 

 

Lifestyle modifications such as exercise and diet are fundamental in the management of patients with 

ASCVD.  As nonpharmacological therapies are often not sufficient to attain the targeted LDL-C levels in 

very high risk ASCVD patients, therapeutic management also involves high-intensity use of statins such 

as Lipitor (atorvastatin) and Crestor (rosuvastatin) and adding non-statins such as Zetia (ezetimibe), 

PCSK9 inhibitor monoclonal antibodies (MAb) such as Repatha (evolocumab) and Praluent (alirocumab) 

and recently approved adenosine triphosphate-citrate lyase inhibitors such as Nexletol (bempedoic acid) 

and Nexllizet (bempedoic acid plus ezetimibe as a fixed dose tablet).  See table 1 below for US approved 

pharmacologic therapies in patients with very high risk ASCVD.  
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Table 1. Pharmacological therapies in patients at very high risk ASCVD6-12 

Product Pharmacological 

Class 

Dose/ Administration % LDL-C reduction Safety Concerns 

High-intensity or maximal statins in conjunction to lifestyle modification (e.g. diet and exercise) 

Lipitor 

(atorvastatin)  

Approved 

1996 

 

HMG-CoA 

reductase 

inhibitor 

40 to 80 mg orally 

once daily 

 

> 50% Warnings and Precautions (W&P) 

• 5.1: Myopathy and 

rhabdomyolysis  

• 5.2: Liver dysfunction  

• 5.5: Endocrine effects (i.e., 

increase in HbA1c and glucose) 

Contraindicated (CI): 

hepatotoxicity* 

Crestor 

(rosuvastatin) 

Approved 

2003 

20 to 40 mg orally 

once daily 

Add-on therapy to high-intensity statin and lifestyle modifications (e.g. diet and exercise) 

Zetia 

(ezetimibe) 

Approved 

2002 

Cholesterol 

absorption 

inhibitor 

10 mg orally once 

daily  

15 to 20% in addition 

to maximally tolerated 

statin therapy 

W&P: 

• 5.2: Liver enzyme 

abnormalities with statins 

Adverse reactions: 

• Gastrointestinal intolerance 
such as diarrhea 

Repatha 

(evolocumab) 

Approved 

2015 

 

PCSK9 inhibitor 140 mg subcutaneous 

(SC) every two weeks 

or 420 mg monthly 

 

43 to 63% in addition 

to maximally tolerated 

statin therapy  

Demonstrated 

meaningful MACE 

reduction in ASCVD 

W&P: 

• 5.1: Allergic reaction (e.g., 

pruritus, rash, urticaria) 

CI: Hypersensitivity reactions  

Adverse reactions: 

• Injection site reactions 

•  nasopharyngitis 

•  influenzas 

Praluent 

(Alirocumab) 

Approved 

2015 

75-150 mg SC every 

two weeks 

Nexletol 

(bempedoic 

acid) 

Approved 

2020 

 ACL inhibitor 180 mg orally once 

daily 

17 to 18% in addition 

to maximally tolerated 

statin therapy  

Effects on CV morbidity 

and mortality has not 

been determined 

W&P: 

• 5.1: Hyperuricemia 

• 5.2: Tendon rupture 

Nexllizet  

(bempedoic 

acid and 

ezetimibe) 

Approved 

2020 

ACL inhibitor 

and cholesterol 

absorption 

inhibitor 

 One tablet as fixed 

dose combination 

(180 mg bempedoic 

acid and 10 mg 

ezetimibe) orally once 

daily 

38% in addition to 

maximally tolerated 

statin therapy  

 

HMG-CoA: 3-hydroxy-3methylglutaryl coenzyme A ; PSK9: proprotein convertase subtilisin/kexin type 9; ACL: Adenosine 

triphosphate-citrate lyase 

*Hepatotoxicity: in active liver disease or in patients with persistent elevated liver enzymes 
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4 Benefit Assessment 
Three confirmatory Phase 3, randomized, double-blind studies comparing Inclisiran versus placebo with 

or without other LDL-C lowering agents such as ezetimibe, are used in the application to support the 

efficacy and safety of Inclisiran.13,14  These studies were near-identical in design with the main difference 

being inclusion criteria.  ORION-9 (NCT03397121) evaluated 482 subjects with FH, ORION-10 

(NCT03399370) evaluated 1561 subjects with ASCVD, and ORION-11 (NCT03400800) evaluated 1617 

subjects with ASCVD or ASCVD risk equivalent.  In each of these studies, subjects were randomized 1:1 

to receive Inclisiran sodium 300 mg or placebo as a subcutaneous (SC) injection on Day 1 with a second 

dose on Day 90, followed by 6-month dosing intervals at Days 270 and 450 and follow-up end of study 

(EOS) visit on Day 540 (18 month).  

 
The co-primary endpoints for the Phase 3 studies were: 

• Percentage change in LDL-C from baseline to Day 510 which was designed to show long-term 
effect and lack of attenuation, and 

• Time adjusted percentage change in LDL-C from baseline after Day 90 and up to Day 540 to 
estimate the integrated effect on LDL-C over time, since LDL-C associated risk is cumulative 

 
Key secondary endpoints were selected to corroborate effects by demonstrating the time profile for 

LDL-C reduction, effects on other potentially atherogenic lipoproteins and on plasma PCSK9 

Levels such as: 

• Absolute change in LDL-C from baseline to Day 510 

• Time-adjusted absolute change in LDL-C from baseline after Day 90 and up to Day 540 

• Percentage change from baseline to Day 510 in PCSK9, total cholesterol, Apo-B, and 
non-HDL-C 

 
 A total of 3660 subjects were enrolled into the three studies, 1833 to inclisiran and 1827 to placebo. 

The demographic characteristics were balanced between the treatment groups except for race (92% of 

subjects were White, 6% were Black or African American and <1% from other racial groups) and gender, 

two-thirds (68%) of the study population was male.  The mean age of the study population was 64 years 

old for both groups.  Comorbidities such as diabetes (36%) and various degree of renal impairments 

(mild [56%, 2046/3660], moderate [16%, 582/3660], or severe [0.5%, 20/3660]) were well represented. 

The clinical reviewer determined that, despite the limitations of underrepresentation of non-white 

groups and only 32% women, the study population adequately represented the intended population for 

inclisiran treatment for patients with ASCVD and/ or HeFH as an adjunct to maximally tolerated statin 

therapy. 

 

A summary of the results across the three studies is provided below: 

• LDL -C reduction ranges from -48 to -52% from baseline to Day 510  

• TC reduction ranges from -30 to -33%; the Apo-B reduction ranges from -36 to -43%; and the 
non-HDL-C reduction ranges from -42 to -47%  

• TG reduction ranges from -9 to -12%; the HDL-C increase ranges from +3 to +6%; and the Lp(a) 
reduction ranges from -19 to -32%, compared with placebo 
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• Time adjusted percentage change in LDL-C from baseline after Day 90 and up to Day 540 for all 
three Phase 3 studies ranges from -44% to -49% 

• Percentage change from baseline in LDL-C at Day 510 in ORION-9, -10, and -11 pool by subgroup 
(ITT population) were all favorable toward inclisiran.  

• The absolute change in LDL-C from baseline to Day 510 by baseline LDL-C quartile [LS mean 
difference (95% CI) from placebo] is as follows: 

o Baseline LDL-C quartile ≤ 82 mg/dl:  -45.4 mg/dL (-48.7, -42.1) 
o Baseline LDL-C quartile > 82 and ≤ 100 mg/dl:  -50.2 mg/dL (-53.7, -46.7) 
o Baseline LDL-C quartile > 100 and ≤ 129 mg/dl:  -55.0 mg/dL (-59.2, -50.7) 
o Baseline LDL-C quartile > 129 mg/dl:  -70.1 mg/dL (-76.2, -64.0) 

• Treatment with Inclisiran reduced PCSK9 levels from baseline to Day 510 by >75% in all Phase 3 
studies ranges -80.9 to -81.3%. 

 
The Applicant concluded that inclisiran 300 mg provided robust, durable, and consistent lowering of 

LDL-C, reductions in PCSK9, and other lipid parameters (e.g., Apo-B, non-HDL-C, total cholesterol, Lp(a)).  

The clinical reviewers agreed with the primary endpoint results.  The data from these 3 trials 

demonstrated durable, clinically meaningful LDL-C reduction (48-52%).  The secondary endpoint results 

overall were generally supportive of the LDL-C reduction that was shown in the primary efficacy 

endpoint and were expected as LDL-C is a major component of TC and non-HDL-C, and apolipoprotein B 

is the primary apolipoprotein of LDL-C. In addition, a reduction in PCSK9 levels is the mechanism of 

action through which inclisiran lowers LDL-C.15,e,f   

Several of the key findings are tabulated below (see Tables 2 and 3 below).g   
  

                                                           
e Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 

or condition.  
f Craig, E. Email communication, dated October 6, 2020. 
g Source: FDA DDLO Reviewer in ongoing clinical review (assessed October 6, 2020). 
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Table 2.  Percentage Change in LDL-C from Baseline to Day 510 in ORION-9, -10, -11 and Pooled Study-ITT Population 

Primary 

Endpoint 

 

ORION-9 ORION-10 ORION-11 Pooled 

Placebo 

(N=240) 

Inclisiran 

(N=242) 

p-

value 

Placebo 

(N=780) 

Inclisiran 

(N=781) 

p-

value 

Placebo 

(N=807) 

Inclisiran 

(N=810) 

p-

value 

Placebo 

(N=1827) 

Inclisiran 

(N=1833) 

p-

value 

Percentage Change in LDL-C from Baseline to Day 510 (Washout – Imputed values) * 

LS Mean 

(95% CI) 8.2 

(4.3, 

12.2) 

-39.7 

(-43.7, 

-35.6) 

 

1.0 

(-1.5, 

3.4) 

-51.3 

(-53.8,  

-48.8) 

 4.0 

(1.8,6.3) 

-45.8 

(-48.2,  

-43.5) 

 5.6 

(3.9,7.3) 

-45.1  

(-46.9,  

-43.3) 

 

LS Mean 

Difference 

(95% CI) 

from Placebo  

-47.9 

(-53.5, 

-42.3) 

<.0001 

  

-52.2 

(-55.7, 

-48.8) 

 

 

<.0001 

  

-49.9 

(-53.1,  

-46.6) 

 

 

<.0001 

  

-50.7 

(-52.9,  

-48.4) 

 

 

<.0001 

*A multiple imputation washout model was used for missing data imputation with 100 total imputed datasets. This modified model assumed missing Day 

510 MAR for Inclisiran subjects if they received all 4 doses and had data observed at Day 540. Analysis of covariance (ANCOVA) on each of the 100 datasets 

was performed by including fixed effects for treatment and study, and baseline LDL-C as a covariate. Treatment effects from the 100 analyses were 

combined using Rubin’s Method. 

Abbreviations: CI=confidence interval; ITT=Intent-to-Treat; LDL-C=low-density lipoprotein cholesterol; LS=least squares 

Source: modified by reviewer from Applicant’s ISE Table 12  
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Table 3. Percentage Change in Total Cholesterol, Apo-B and non-HDL-C from Baseline to Day 510 in 
ORION-9, -10, -11 and Pooled Trials-ITT Population 
Primary 

Endpoint 

 

ORION-9 ORION-10 ORION-11 Pooled 

Placebo 

(N=240) 

Inclisiran 

(N=242) 

p-

value 

Placebo 

(N=780) 

Inclisiran 

(N=781) 

p-

value 

Placebo 

(N=807) 

Inclisiran 

(N=810) 

p-

value 

Placebo 

(N=1827) 

Inclisiran 

(N=1833) 

p-

value 

Percentage Change in TC from Baseline to Day 510 (PMM*) 

LS Mean 

(95% CI) 6.7 

(4.0,9.4) 

-25.1 

(-27.8,  

-22.4) 

 

-0.4  

(-2.0, 

1.1) 

-33.6 

(-35.1,  

-32.0) 

 1.8 

(0.4,3.2) 

-28.0 

(-29.4,  

-26.6) 

 2.9 

(1.9,4.0) 

-28.6 

(-29.6, 

 -27.6) 

 

LS Mean 

Difference 

(95% CI) 

from 

Placebo 

 

-31.8 

(-35.6, 

 -28.0) 

<.0001 

 -33.1 

(-35.3,  

-31.0) 

 

 

<.0001 

 -29.8 

(-31.8,  

-27.8) 

 

 

<.0001 

 -31.5 

(-32.9, 

 -30.1) 

 

 

<.0001 

Percentage Change in Apo-B from Baseline to Day 510 (PMM*) 

LS Mean 

(95% CI) 2.9 (0.1, 

5.7) 

-33.1 

(-35.9,  

-30.4) 

 

-1.7  

(-3.5, 

0.0) 

-44.8 

(-46.5, 

 -43.1) 

 0.8  

(-0.8, 

2.4) 

-38.2 

(-39.8,  

-36.5) 

 1.6 

(0.4,2.7) 

-38.8 

(-39.9, 

 -37.6) 

 

LS Mean 

Difference 

(95% CI) 

from 

Placebo 

 

-36.1 

(-40.0,  

-32.1) 

<.0001 

 -43.1 

(-45.5,  

-40.7) 

 

 

<.0001 

 -38.9 

(-41.2,  

-36.7) 

 

 

<.0001 

 -40.3 

(-41.9, 

 -38.8) 

 

 

<.0001 

Percentage Change in non-HDL-C from Baseline to Day 510 (PMM*) 

LS Mean 

(95% CI) 7.4 (3.9, 

10.9) 

-34.9 

(-38.5,  

-31.4) 

 

-0.1  

(-2.1, 

2.0) 

-47.4 

(-49.4,  

-45.4) 

 2.2 (0.2, 

4.1) 

-41.2 

(-43.1,  

-39.2) 

 3.6 

(2.2,5.0) 

-41.3 

(-42.7, 

-40.0) 

 

LS Mean 

Difference 

(95% CI) 

from 

Placebo 

 

-42.4 

(-47.3,  

-37.4) 

<.0001 

 -47.4 

(-50.3,  

-44.5) 

 

 

<.0001 

 -43.3 

(-46.0,  

-40.6) 

 

 

<.0001 

 -44.9 

(-46.8,  

-43.1) 

 

 

<.0001 

* A control-based pattern mixture model (PMM) was used for missing data imputation with 100 total imputed datasets. A mixed-effects model for 

repeated measures (MMRM) on each of the 100 datasets was performed by including fixed effects for treatment, visit, interaction between treatment 

and visit and baseline LDL-C as a covariate. A linear contrast at Day 510 was used to compare treatment groups. Treatment effects from the 100analyses 

were combined using Rubin’s Method.  

Source: modified by reviewer from Applicant’s ISE Table 21 
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5 Risk Assessment & Safe-Use Conditions 

The primary analysis of safety is based on pooled data for the 3 controlled Phase 3 trials (ORION-9, 

ORION-10, and ORION-11) referred to as the “Safety Pool” which consisted of 3655 patients studied for 

18 months who received at least one dose of investigational product.  Overall, 94% (3422/3655) of 

patients completed the Phase 3 studies, 92.8% (1691/1822) of placebo-treated patients and 94.4% 

(1731/1833) of inclisiran-treated patients.  Withdrawal of consent was the most common reason for 

subjects that discontinued the study (7.2% placebo-treated and 5.6% inclisiran-treated subjects). 

 

Treatment-emergent adverse events (TEAEs) and treatment-emergent serious adverse events (TESAEs) 

leading to study drug discontinuation were balanced between the treatment groups.  The incidence and 

type of common TEAEs (at least 3% in either treatment group) was similar (see Table 4 below).13  

 

Table 4.  Common (> 3% in either Group) TEAEs in the Safety Pool 
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Incidence of severe TEAEs was 15.3% (278/1822) in placebo-treated subjects and 13.0% (238/1833) in 

inclisiran-treated subjects with the most common severe TEAEs: acute MI (1.5%, 27/1822 versus 0.8%, 

14/1833), coronary artery disease (0.9%, 16/1822 versus 1.0% (18/1833), and cardiac failure congestive 

(0.6%, 11/1822 versus 0.4%, 7/1833), respectively.  There was no difference in the frequency or nature 

of TESAEs, which was predominately CV events, between treatment groups (23.0% (419/1822) in the 

placebo-treated and 20.4% (374/1833) in the inclisiran-treated subjects. 

 
The  clinical reviewer determined that  were no clinically meaningful changes or imbalances between 

the treatment groups for the following safety issues for inclisiran: h 

• liver function biomarkers (ALT, AST, total bilirubin, ALP) and hepatic safety.  No Hy’s Law cases 

were identified.  

• serum creatinine, BUN, and eGFR.  The majority of placebo-treated and inclisiran-treated 

subjects remained within normal range during the study and through EOS (Day 540).  

• newly-onset or worsening diabetes parameters such as changes in HbA1c or fasting blood 

glucose.  Maximum change in HbA1c values from baseline through EOS were similar between 

treatment groups.  

• biomarkers for myopathy such as creatinine kinase between the treatment groups up to EOS 

(Day 540).  

• inflammatory markers (hsCRP) at baseline through EOS (Day 540).   

• hematology and coagulation parameters such as a change in platelets. 

• anti-drug antibodies (ADA) positive samples were detected at a similar and low frequency at 

pre- and post-dose timepoints.  Overall, titers were low and not associated with loss of 

pharmacodynamic effects of inclisiran. 

 

Additionally, there were no differences observed between the treatment groups for cardiac safety (such 

as major cardiovascular event (MACE), CV death, resuscitated cardiac arrest, non-fatal myocardial 

infarction (MI) and stroke), blood pressure and heart rate, neurological and cognitive disorders, 

ophthalmologic events, and hypersensitivity.  As the CV outcome studies  for Inclisiran is not completed, 

the clinical reviewers determined that the proposed indication will need to be narrowed to “patients on 

maximally tolerated statin with HeFH or clinical atherosclerotic cardiovascular disease, who require 

additional lowering of low-density lipoprotein cholesterol (LDL-C)” and a Limitation of Use (LOU) will be 

required in labeling to indicate that the effects of Inclisiran on CV morbidity and mortality has not been 

determine.   

5.1 DEATHS  
A total of 54 deaths occurred during the 18 months of the Phase 3 trials.  The incidence of death was 

1.5% (27/1822) in placebo-treated patients and 1.5% (27/1833) in inclisiran-treated subjects.  The most 

common cause of death was within the cardiac disorders System Organ Classification (SOC): n=9, 0.5% 

on placebo vs. n=13, 0.7% on inclisiran, followed by neoplasms system order class (SOC): n=6, 0.3% on 

                                                           
h Chowdhury, I. Email communications, dated October 6, 2020. 
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placebo vs. n=4, 0.2% on inclisiran.  The clinical reviewer concluded that Inclisiran does not appear to 

increase the risk of death from any particular cause. 

5.2 INJECTION SITE REACTIONS 
The proportion of subjects with TEAE at the injection site occurred 4.5-fold higher in the inclisiran-

treated subjects ( 8.2% (150/1833)) versus the placebo-treated subjects (1.8% (33/1822)) and of the 

occurrences, 160 (87.4%) events were of mild severity and 23 (12.6%) events with moderate severity 

with similar proportions in the inclisiran and placebo groups. i  No inclisiran-treated subjects had a 

serious TEAE at the injection site.  Four inclisiran-treated patients withdrew from study drug due to non-

serious TEAEs at the injection site as compared to no withdrawals in the placebo arm due to injection 

sites TEAEs.  In subjects with HeFH and ASCVD, the proportion of TEAEs of injection site reactions was 

1.8-fold higher in females than the proportion in males.  The time to first clinically relevant TEAE at the 

injection site was usually observed more than 12 hours after the time of injection and were generally 

transient.  At Day 540, approximately 91% of inclisiran-treated subjects and 98% of placebo-treated 

subjects did not experience TEAEs at the injection site.  There were no differences in injection site 

reactions for pre-filled syringe and vial administration of inclisiran. 

6 Expected Postmarket Use 

The prescriber population would likely overlap with those who prescribe statins and PCSK9 inhibitors 

consisting of primary care providers and specialists.  The Applicant indicated that Inclisiran is to be 

administered twice a year as maintenance regimen by healthcare professionals, such as in a doctor’s 

office, and states this may help improve adherence, disutility, and continuity of care.    

7 Risk Management Activities Proposed by the Applicant 

The Applicant did not propose any risk management activities for Inclisiran beyond routine 

pharmacovigilance and labeling.  

8 Discussion of Need for a REMS 

The Clinical Reviewer recommends approval of Inclisiran on the basis of the efficacy and safety 

information currently available.   

Cardiovascular disease is the leading cause of death (MI, stroke, CHD) and disability worldwide and 

aggressively reducing LDL-C has been shown to reduce cardiac events and mortality.  Although multiple 

therapeutic options are available, many patients do not achieve the LDL-C targets despite optimizing 

available therapies due to intolerances to medications, inability to access due to cost, and difficulties 

with dosing regimens, therefore, additional therapies are needed.  The Applicant proposes Inclisiran as 

                                                           
i Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug.  
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an additional therapy that may help reduce disutility, improve adherence and persistence of treatment 

to help reduce LDL-C in patients who are on maximally tolerated statins and non-statins who have not 

reached guideline-recommended LDL-C levels. 

 

Three pivotal Phase 3 studies (ORION-9, 10, and 11) supported the efficacy of Inclisiran in lowering LDL-C 

and related cholesterol parameters.  Across the three studies, the primary endpoint for LDL-C reduction 

ranges from -48 to -52% and are consistently statistically significant (p<0.001) up to Day 510.  Key 

changes from baseline to Day 510 for secondary parameters such as TC (from -30 to -33%), Apo-B (from 

-36 to -43%), non-HDL-C (42 to -47%), TG reduction (from -9 to -12%), HDL-C increase (from +3 to +6%), 

Lp(a) reduction (from -19 to -32%), and reduction of PCSK9 (-80.9 to -81.3%) compared with placebo 

were also statistically significant.   

 

There were no clinically relevant differences in the TEAE profile of Inclisiran compared with placebo for 

any of the safety subgroups or special populations studied except for injection site reaction.  The 

injection site reactions from Inclisiran were mild to moderate, and the majority of reactions resolved 

with continued Inclisiran use. The clinical reviewer determined that this risk can be adequately 

communicated in the Warnings and Prescribing section in labeling.   

 

Based on the currently available data, DRM and DDLO concurred that a REMS is not necessary to ensure 

the benefits of Inclisiran outweigh the risk.  The prescribing community is familiar with the risk of 

injection site reactions which is also an adverse reaction associated with PSCK9 products (Repatha and 

Praluent) for similar indication as Inclisiran. 

9 Conclusion & Recommendations 

Based on the clinical review, the benefit-risk profile is favorable, therefore, a REMS is not necessary for 

Inclisiran to ensure the benefits outweigh the risk. Inclisiran was effective in reducing LDL-C and 

associated parameters of cholesterol.  The safety concern of injection site reaction is mostly mild to 

moderate and transient and can be adequately communicated in product labeling.  Please notify DRM if 

new safety information becomes available that changes the benefit-risk profile; this recommendation 

can be reevaluated.   
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