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IND 127589

MEETING PRELIMINARY COMMENTS

The Medicines Company
Attention: Andrew Friedman, PharmD
Senior V.P., Global Regulatory Affairs
8 Sylvan Way
Parsippany, NJ 07054

Dear Dr. Friedman:

Please refer to your investigational new drug application (IND) submitted 
January 21, 2016, under section 505(i) of the Federal Food, Drug, and Cosmetic Act 
for Inclisiran injection.

We also refer to your August 9, 2019, correspondence, requesting a meeting to discuss 
your to-be-submitted NDA.  

Our preliminary responses to your meeting questions are enclosed.  

You should provide, to the Regulatory Project Manager, a hardcopy or electronic 
version of any materials (i.e., slides or handouts) to be presented and/or discussed 
at the meeting.

In accordance with 21 CFR 10.65(e) and FDA policy, you may not electronically record 
the discussion at this meeting. The official record of this meeting will be the FDA-
generated minutes. 

If you have any questions, call me at 301-796-1234.

Sincerely,

{See appended electronic signature page}

Kati Johnson
Senior Regulatory Project Manager
Division of Metabolism and Endocrinology Products
Office of Drug Evaluation II
Center for Drug Evaluation and Research

ENCLOSURE:
Preliminary Meeting Comments
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FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

PRELIMINARY MEETING COMMENTS

Meeting Type: B
Meeting Category: Pre-NDA

Meeting Date and Time: Monday, November 4, 2019, 10:00 am – 11:00 am
Meeting Location: FDA White Oak, Bldg. 22, Conference Room 1315

Application Number: IND 127589
Product Name: Inclisiran injection 
                                                
Indication (proposed): Adjunct to diet  

for the treatment of adults 
with primary hyperlipidemia (including heterozygous familial 
hypercholesterolemia) to reduce low-density lipoprotein 
cholesterol (LDL-C)

Sponsor/Applicant Name: The Medicines Company

Introduction:
This material consists of our preliminary responses to your questions and any 
additional comments in preparation for the discussion at the meeting scheduled for 
November 4, 2019, 10:00 am, Bldg. 22, Conference Room 1315 between The 
Medicines Company and the Division of Metabolism and Endocrinology Products.  
We are sharing this material to promote a collaborative and successful discussion 
at the meeting.  The meeting minutes will reflect agreements, important issues, 
and any action items discussed during the meeting and may not be identical to 
these preliminary comments following substantive discussion at the meeting.  If 
you determine that discussion is needed for only some of the original questions, 
you have the option of reducing the agenda and/or changing the format of the 
meeting (e.g., from face to face to teleconference).   Contact the Regulatory 
Project Manager (RPM) if there are any major changes to your development plan, 
the purpose of the meeting, or the questions based on our preliminary responses, 
as we may not be prepared to discuss or reach agreement on such changes at the 
meeting. 

1.0 BACKGROUND

Inclisiran, previously called ALN-PCSSC, is a long-acting small interfering RNA (siRNA) 
double-stranded oligonucleotide which inhibits transcription of PCSK9 within liver cells. 
When used either as monotherapy or added to statin therapy, subcutaneous injection of 
inclisiran 2 to 3 times per year reduces LDL cholesterol by about 50 to 60%.  The firm is 
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proposing a 300 mg dose administered on Day 1, Day 90, and every 180 days 
thereafter. The firm has proposed a proprietary name, 
The sponsor requested a pre-IND meeting September 16, 2015, to discuss the 
proposed development plan for the treatment of hypercholesterolemia,  

.  Meeting minutes of the 
December 2, 2015, meeting issued December 17, 2015. 

The IND application was submitted January 21, 2016, containing a phase 2 protocol 
MDCO-PCS-15-01 (ORION 1) titled A Placebo-Controlled, Double-Blind, Randomized 
Trial to Compare the Effect of Different Doses of ALN-PCSSC Given as Single or 
Multiple Subcutaneous Injections in Subjects With High Cardiovascular Risk and 
Elevated Low-Density Lipoprotein Cholesterol (LDL-C). An open label extension study 
(ORION 3) protocol was submitted December 13, 2016.

A Special Protocol Assessment (SPA) was requested February 29, 2016, and 
April 3, 2017, for rat and mouse carcinogenicity study protocols, respectively. A SPA 
Agreement letter for the rat carcinogenicity protocol issued April 13, 2016. The final 
study report was submitted August 19, 2019. A SPA No Agreement letter issued for the 
mouse carcinogenicity study on May 12, 2017; the Agency was unable to concur with 
the proposed dose selection because the CD-1 mouse was not an appropriate strain for 
the Tg.rasH2 carcinogenicity study.  The firm resubmitted the SPA on January 29, 2018, 
and a SPA Agreement letter was issued March 7, 2018.  The final study report was 
submitted July 1, 2019.

In an amendment dated February 17, 2017, the sponsor requested a waiver from the 
requirement to conduct a thorough QTc study, citing the relatively large molecular size, 
the short half-life, low systemic exposure and the lack of accumulation in cardiac 
tissues. The request was denied and the firm was informed in a letter dated 
April 18, 2017. A QTc protocol, MDCO-PCS-17-09 (ORION-12) titled A Double-Blind, 
Randomized, Placebo-Controlled Parallel-Designed Study with an Open-Label Positive-
Control, to Assess Electrocardiographic Effects of Inclisiran in Healthy Subjects was 
submitted October 11, 2017.  The clinical study report was submitted August 21, 2019.  
Because the NDA is expected to be submitted in December 2019, the study report will 
be reviewed during the NDA review.
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The firm requested a Type C meeting on March 10, 2017, to discuss chemistry, 
manufacturing, and controls plans for phase 3.  Written responses were provided in lieu 
of a meeting and issued May 23, 2017.

An End-of-Phase 2 clinical meeting was held on April 6, 2017, and meeting minutes 
issued  April 24, 2017. 

The proposed pivotal study protocols were all submitted August 16, 2017:
1. Study MDCO-PCS-17-03 (ORION-9): A placebo-controlled, double-blind, 
randomized trial to evaluate the effect of 300 mg of inclisiran sodium given as 
subcutaneous injections in subjects with heterozygous familial hypercholesterolemia 
(HeFH) and elevated low-density lipoprotein cholesterol (LDL-C).

2. Study MDCO-PCS-17-04 (ORION-10): A placebo-controlled, double-blind, 
randomized trial to evaluate the effect of 300 mg of inclisiran sodium given as 
subcutaneous injections in subjects with atherosclerotic cardiovascular disease 
(ASCVD) and elevated low-density lipoprotein cholesterol (LDL-C).

3. Study MDCO-PCS-17-08 (ORION-11): A placebo-controlled, double-blind, 
randomized trial to evaluate the effect of 300 mg of inclisiran sodium given as 
subcutaneous injections in subjects with atherosclerotic cardiovascular disease 
(ASCVD) or ASCVD-risk equivalents and elevated low-density lipoprotein cholesterol 
(LDL-C). 

Subjects completing ORION-5, ORION-9, ORION-10, or ORION-11 were allowed to 
enter ORION-8, submitted October 4, 2018, and titled An Open Label Extension Trial of 
the Phase III Lipid-Lowering Trials to Assess the Effect of Long-Term Dosing of 
Inclisiran Given as Subcutaneous Injections in Subjects with High Cardiovascular Risk 
and Elevated LDL-C.

The firm is currently conducting Protocol HPS-4/TIMI 65 titled A Double-Blind 
Randomized Placebo-Controlled Trial Assessing the Effects of Inclisiran on Clinical 
Outcomes Among People with Atherosclerotic Cardiovascular Disease (ORION-4)  

 The protocol was initially submitted 
January 17, 2018.   

The firm has conducted a hepatic impairment study MDCO-PCS-18-02 (ORION-6) titled 
A Single Dose, Open Label, Parallel Group Study to Assess the Pharmacokinetics, 
Pharmacodynamics, and Safety of Inclisiran in Subjects with Hepatic Impairment 
Compared to Subjects with Normal Hepatic Function.

The firm has conducted a renal impairment study MDCO-PCS-16-03 titled A Single-
dose, Open-label, Parallel-group Study to Assess the Pharmacokinetics of Inclisiran in 
Subjects with Renal Impairment Compared to Subjects with Normal Renal function.
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Orphan designation for the treatment of HoFH was granted January 22, 2018.

A Phase 3 protocol titled A Two-Part (Double-Blind, Placebo-Controlled/Open Label) 
Multicenter Study to Evaluate Safety, Tolerability, and Efficacy of Inclisiran in Subjects 
with Homozygous Familial Hypercholesterolemia (HoFH) (ORION-5), was submitted 
July 17, 2018.

 
 

An initial Pediatric Study Plan (iPSP) was submitted July 26, 2017. Following multiple 
revisions, a revised iPSP was submitted October 3, 2018, and found acceptable on 
October 25, 2018.  An agreed iPSP was submitted November 5, 2018.

A Proposed Pediatric Study Request (PPSR) seeking a Written Request was submitted 
June 20, 2018.  A decision on this proposal remains pending at this time .

In a  June 4, 2018, amendment, the firm submitted a preliminary breakthrough therapy 
designation (BDTR) request,  

 
 

 
 

 A formal BDTR 
was subsequently submitted April 17, 2019, which was denied June 5, 2019.

On March 28, 2017, the firm submitted the final report for Study 3000701 titled 
Validation of a Semi-quantitative ELISA for the Detection of ALN-PCSSC-reactive 
IgG/IgM Antibodies in Human Serum. The Agency issued comments on this submission 
in a letter dated July 27, 2017, and the firm responded in a submission dated 
September 21, 2017. In a letter dated February 8, 2018, the firm was notified that the 
anti-inclisiran antibodies assay validation in Study 3000701 was appropriately validated.  
Assay robustness was apparently not discussed in this September 21, 2017, response 
and the firm was asked to provide this information in the NDA submission. 

In a submission dated May 15, 2019, the firm provided the final study report for 
Study 3001805 Validation of an ELISA Method for the Detection of Anti-Inclisiran 
Antibodies in Human Serum. Study 3001805 was a revision to the method in Study 
3000701. In a letter dated July 26, 2019, the firm was notified that the assay was not 
appropriately validated.  The firm submitted a response to this letter on 
September 18, 2019.  This response was not consulted to the Office of Biotechnology 
Products for review because the firm was previously notified that their response should 
be included in the to-be-submitted NDA.
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The firm is proposing to commercialize the product in a prefilled syringe which will be 
administered by a health care provider. In a letter dated April 25, 2019, the firm was 
notified that, based on information included in the March 25, 2019, submission, they did 
not need to submit the results of a human factors validation study as part of the NDA 
submission.   

2.0 DISCUSSION

Nonclinical

Question 1
Does the FDA agree that the completed nonclinical program is sufficient to enable a 
review of the application?

Background and rationale
The Medicines Company completed a comprehensive nonclinical program according to 
relevant ICH Guidelines, FDA Guidance documents, and FDA feedback. All nonclinical 
studies to support registration as confirmed at the End of Phase II meeting were 
completed. Detailed study reports of each nonclinical study listed in Appendix 4 Error!
Reference source not found., Error! Reference source not found., and Error! 
Reference source not found. will be provided in Module 4 of the NDA.

Agency Response: We agree that the completed nonclinical program is adequate 
to enable review of an NDA.

Clinical Pharmacology

Question 2
Does the FDA agree that the clinical pharmacology program is sufficient to enable a 
review of the application?

Background and rationale
The Medicines Company completed a comprehensive clinical pharmacology program 
according to relevant ICH Guidelines, FDA Guidance documents, and FDA feedback. 
All clinical pharmacology studies to support registration as confirmed at the End of 
Phase II meeting were completed.  A list of clinical pharmacology studies is provided in 
Error! Reference source not found.. 

Based on results of ORION-6 (Hepatic Impairment) and ORION-7 (Renal Impairment), 
no dose adjustments will be required in subjects with renal impairment or mild-moderate 
hepatic impairment.
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The data from ORION-12 (Through-QT/QTc study) confirmed that inclisiran has no 
clinically significant effect on the QT interval at a supra-therapeutic dose (3-fold higher 
than the clinical dose).

The NDA will also include a population PD analysis report that characterizes the dose-
response relationship of inclisiran treatment on PCSK9 and LDL-C levels in relevant 
subgroups. A population PK analysis report to assess the effect of inclisiran on statin 
PK using a population analysis approach from data collected in the ORION-10 study will 
also be provided within the ORION-10 Clinical Study Report.

Agency Response: We agree that the clinical pharmacology program is adequate 
to enable review of the NDA. Clarify whether the to-be-marketed drug 
product/device of inclisiran was used in the pivotal Phase 3 studies.   

Question 3
Does the FDA agree with the proposed approach to, and content of, the integrated 
summary of immunogenicity (ISI)?
 
Background and rationale
The Integrated Summary of Immunogenicity (ISI) is being prepared in accordance with 
the January 2019 FDA Guidance for Industry [Immunogenicity Testing of Therapeutic 
Protein Products — Developing and Validating Assays for Anti-Drug Antibody Detection] 
and consistent with the EMA Guidance [Guideline on Immunogenicity assessment of 
therapeutic proteins - May 2017].   
 
We plan to provide the ISI within Module 5 of the NDA which will contain a summary of 
the results from our clinical and nonclinical program with respect to the ADA assays and 
related data. The screening, confirmatory, and titration assays developed for Phase III 
were validated, and are highly sensitive for the detection of ADA in line with the 
aforementioned January 2019 FDA guidance.
The primary conclusions of findings from the ADA assessment in Phase III are:

 In the three Phase III studies, the false positive rate at the screening level was 
between 12%-22% which was slightly above the expected false positive rate of 2 
to 11% for study sample testing [Devanarayan V, 2017]. However, since a 
confirmatory assay was in place to discriminate between true and false positive, 
this was considered to be conservative.

 The detection of anti-inclisiran binding antibodies in the confirmatory assay 
occurred at a low frequency (2.0-2.6%), which was considered to be below the 
assay’s selectivity for anti-inclisiran specific antibodies based on the validation 
data, where 10% (or 1 out of 10 lots tested) of the normal human serum not 
known to contain anti-inclisiran antibodies were positive in the screening and 
confirmatory tiers of the assay. 

 The rate of detection is similar in pre-treatment samples and post-treatment 
samples at any single time point during the studies
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 The titers obtained for positive samples were low and did not correlate with 
increases over time in individual subjects. 

 Presence of anti-inclisiran binding antibodies were not associated with any 
adverse event and did not correlate with a change in efficacy or PD parameters.

 The results from the screening, confirmatory, and titration analysis to detect ADA 
positive samples are consistent with what was expected based on the assay validation 
criteria.  Since there was no association between the presence of ADA and adverse 
events or changes in LDL-C and PSCK9 levels, we do not believe further 
characterization of these ADA positive samples is required/clinically indicated.

Agency Response:  No, It is premature to comment on the content of the ISI, but 
the approach appears adequate to enable review of the NDA. We acknowledge 
your September 18, 2019, response to our July 26, 2019, letter responding to your 
questions concerning Final Study Report 3001805, Validation of an ELISA Method 
for the Detection of Anti-Inclisiran Antibodies in Human Serum. You were notified 
that, due to the short timeline until the planned December 2019 submission of the 
NDA, these responses should be included in the application and will be reviewed 
at that time.

Clinical Safety and Efficacy

Question 4
Does the FDA agree that the size of the overall safety database and the duration of 
exposure to inclisiran is sufficient to enable a review of the NDA for the proposed 
indication?

Background and rationale
 The Phase III Studies (ORION-9, ORION-10, and ORION-11) were 18 months in 

duration and included 3655 subjects (safety database). 
 The Phase III Studies randomized subjects reflective of those likely to be treated 

with inclisiran in the real world setting, including subjects with clinical ASCVD or 
FH.

At the EOPII meeting, FDA requested at least 1500 patients exposed to inclisiran for 
approximately 18 months, in order to include safety data from 4 injections to support an 
NDA. In the Controlled Phase III Studies pool, 1822 subjects were treated with placebo 
and 1833 with inclisiran, with 1666 receiving all 4 doses of inclisiran (Appendix 5 
ORION-9 Table 14.1.12; Appendix 6 ORION-10 Table 14.1.12; Appendix 7 ORION-11 
Table 14.1.12).

The Phase III studies demographics and baseline characteristics were balanced 
between the two treatment groups.  The majority of subjects were males and over 50% 
were at least 65 years old (Appendix 5 ORION-9 Table 14.1.8.1; Appendix 6 ORION-10 
Table 14.1.8.1; Appendix 7 ORION-11 Table 14.1.8.1). Most subjects received a 
maximally tolerated statin dose; over 70% of subjects were on a high-intensity statin 
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(Appendix 5 ORION-9 Table 14.1.16.2.1; Appendix 6 ORION-10 Table 14.1.16.2.1; 
Appendix 7 ORION-11 Table 14.16.2.1).

Agency Response: Yes, the size of the overall safety database and the duration of 
exposure to inclisiran are sufficient to enable a review of the NDA. The precise 
language of the indication will be made after a review of the data.

Question 5
Does the FDA agree that the safety data summarized suggests a favorable safety 
profile for inclisiran and is sufficient to enable a review of the NDA?

Background and rationale
 The data from the Phase III studies support a favorable safety profile.

o Fatal TEAEs, treatment-emergent serious adverse events (TESAEs), 
related TESAEs, and TEAEs leading to study drug or study 
discontinuation were balanced between the inclisiran and placebo groups 
across studies

o Inclisiran is not associated with an increased risk for liver toxicity or kidney 
toxicity.

o TEAEs at the injection site occurred more frequently with inclisiran than 
placebo. However, all TEAEs at the injection site were localized, 
predominantly mild or occasionally moderate, transient, and resolved 
without sequelae.

There was a similar incidence and type of the most common treatment-emergent 
adverse events (TEAEs) in the Phase III studies. These TEAEs were consistent with 
age, comorbidities and background illnesses of the study population (Appendix 5 
ORION-9 Table 14.3.1.3.1; Appendix 6 ORION-10 Table 14.3.1.3.1; Appendix 7 
ORION-11 Table 14.3.1.3.1).

The numbers of deaths, treatment-emergent serious adverse events (TESAEs), related 
TESAEs, and TEAEs leading to study discontinuation were balanced between the 
inclisiran and placebo groups across the studies (Table 1). 
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Table 1: Overall Summary of Treatment Emergent Adverse Events

Category ORION-9 ORION-10 ORION-11

Placebo
N=240

Inclisira
n

N=241

Placebo
N=778

Inclisira
n

N=781

Placebo
N=804

Inclisira
n

N=811
Subjects with at 
least one TEAE  
n (%)

172 
(71.7%)

185 
(76.8%)

582 
(74.8%)

574 
(73.5%)

655 
(81.5%)

671 
(82.7%)

AE at the injection 
site          n (%) 4 (1.7%) 41 

(17.0%)
15 

(1.9%)
47 

(6.0%)
14 

(1.7%)
62 

(7.6%)
Subjects with at 
least one TESAE  
n (%)

33 
(13.8%)

18 
(7.5%)

205 
(26.3%)

175 
(22.4%)

181 
(22.5%)

181 
(22.3%)

MACE*
 n (%)

10 
(4.2%)

10 
(4.1%)

79 
(10.2%)

58 
(7.4%)

83 
(10.3%)

63 
(7.8%)

Subjects 
Discontinued study 
treatment due to 
TEAE         n (%)

0 3 (1.2%) 17 
(2.2%)

19 
(2.4%)

18 
(2.2%)

23(2.8%
)

Deaths  
n (%) 1 (0.4%) 1 (0.4%) 11 

(1.4%)
12 

(1.5%)
15 

(1.9%)
14 

(1.7%)
Source: Appendix 5 ORION-9, Table 14.3.1.3.1, Table 14.3.1.12.1, Table 14.3.1.5; Table 14.3.1.16, 
Table 14.3.1.14, Table 14.3.1.15
Appendix 6 ORION-10 Table 14.3.1.3.1, Table 14.3.1.12.1, Table 14.3.1.5, Table 14.3.1.16, Table 
14.3.1.14, Table 14.3.1.15 
Appendix 7 ORION-11 Table 14.3.1.3.1, Table 14.3.1.12.1, Table 14.3.1.5, Table 14.3.1.16, Table 
14.3.1.14, Table 14.3.1.15 
*MACE is pre-specified exploratory endpoint as defined in the SAPs

The only adverse events associated with the use of inclisiran identified to date is TEAEs 
at the injection site. TEAEs at the injection site occurred more frequently with inclisiran 
than placebo (Table 1). All TEAEs at the injection site were localized, predominantly 
mild or occasionally moderate, transient, and resolved without sequelae. None of the 
TEAEs at the injection site were serious and few subjects (n= 4) discontinued treatment.

The prefilled syringe (PFS) is the planned commercial drug product presentation for 
inclisiran. The drug product formulation is identical between the vial and syringe and PFS. 
TEAEs at the injection site observed between the vial and syringe (Dose 1 and Dose 2) 
and PFS (Dose 3 and Dose 4) were similar in the ORION-10 study (Table 2).  The NDA 
will include a detailed comparison of the use of the PFS vs vial syringe as agreed with 
FDA in the format and content written feedback (Appendix 1: FDA written feedback on 
Format and Content dated April 19, 2019).
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Table 2: Adverse Events at the Injection Site in ORION-10

Dose #1 and Dose #2 Dose #3 and Dose #4
Placebo Inclisiran Placebo Inclisiran

Number of clinically relevant 
AE at the injection site (n) 7 13 3 15

Number of non-clinically 
relevant AE at the injection 
site (n)

8 25 1 9

Source: Appendix 6 ORION-10 Listing: 16.2.12.14

No clinically meaningful difference from placebo was seen for inclisiran in the number 
and percentage of subjects with a clinically significant (CS) chemistry or hematology 
laboratory value (Appendix 5 ORION-9 Table 14.3.3.1.2.2 and Table 14.3.5.1.2.2; 
Appendix 6 ORION-10 Table 14.3.3.1.2.2 and Table 14.3.5.1.2.2; Appendix 7 ORION-
11 Table 14.3.3.1.2.2 and Table 14.3.5.1.2.2).

LFT elevations were similar between inclisiran and placebo treated subjects. No subject 
met the criteria for Hy’s law or the protocol-defined criteria for discontinuation of 
inclisiran due to an LFT elevation. 

Table 3: Clinically significant liver enzyme elevations

Catego
ry

ORION-9 ORION-10 ORION-11 Total

Place
bo

N=240

Inclisir
an

N=241

Place
bo

N=778

Inclisir
an

N=781

Place
bo

N=804

Inclisir
an

N=811

Place
bo 

N=182
2

Inclisir
an

N=1833

ALT 
>3xUL
N    n 
(%)

1 
(0.4%)

3 
(1.2%)

2 
(0.3%)

2 
(0.3%)

4 
(0.5%)

4 
(0.5%)

7 
(0.4%)

9 
(0.5%)

AST 
>3xUL
N  n 
(%)

1 
(0.4%)

2 
(0.8%)

5 
(0.6%)

4 
(0.5%)

4 
(0.5%)

2 
(0.2%)

10 
(0.6%)

8 
(0.4%)

ALP 
>2xUL
N  n 
(%)

0 2 
(0.8%)

3 
(0.4%)

5 
(0.6%)

2 
(0.2%)

1 
(0.1%)

5 
(0.3%)

8 
(0.4%)
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Catego
ry

ORION-9 ORION-10 ORION-11 Total

Bili >2x 
ULN   n 
(%)

3 
(1.3%)

4 
(1.7%)

3 
(0.4%)

4 
(0.5%)

8 
(1.0%)

6 
(0.7%)

14 
(0.8%)

14 
(0.8%)

Source: Appendix 5 ORION-9 Table 14.3.3.1.2.2; Appendix 6 ORION-10 Table 14.3.3.1.2.2; 
Appendix 7 ORION-11 Table 14.3.3.1.2.2
Summary safety tables for each Phase III study can be found in the appendices (Appendix 5: ORION-9, 
Appendix 6: ORION-10, Appendix 7: ORION-11)

Agency Response: No, it is premature to comment on the favorability of the 
safety profile, but we agree that  the safety data are sufficient to enable a review 
of the NDA. An assessment of the favorability of the safety data will be made 
during the course of the review of the complete safety dataset.

Question 6
Does the FDA agree that the Phase III studies have demonstrated sufficient evidence of 
efficacy to enable a review of the NDA application for the proposed indication?

Background and rationale

Inclisiran sodium 300 mg SC administrations on Day 1, 3 months later and every 
6 months thereafter demonstrated significant reductions in PCSK9 and LDL-C 
in subjects with FH, ASCVD, and ASCVD Risk Equivalents over 18 months.

Inclisiran also significantly lowered total cholesterol, Apo-B, Lp(a), and non-HDL-
C; consistent with the changes in LDL-C over the 18-month study duration.

Treatment with 300 mg inclisiran sodium compared to placebo consistently lowered 
mean percent change in LDL-C levels from baseline to Day 510 in all 3 Phase III 
studies (Table 4). 

The co-primary endpoint in these studies, time-adjusted percentage change in LDL-
C from baseline after Day 90 and up to Day 540, resulted in significant reductions in 
LDL-C during treatment with inclisiran compared to placebo in all 3 studies (Table 5).

Treatment with 300 mg inclisiran sodium compared to placebo significantly reduced 
PCSK9 levels consistently across the 3 Phase III studies (Appendix 5 ORION-9 
Table 14.2.5.1; Appendix 6 ORION-10 Table 14.2.5.1; Appendix 7 ORION-11 Table 
14.2.5.1). 
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Table 4: Percent Change in Lipids and Apolipoproteins from Baseline at 
Day 510

Mean %Change at Day 
510 LDL-C Non-HDL-C Apo B

Total 
Cholesterol

ORION-9
Imputed

± 
Observe

d*
Placebo 8 8 7 3 7
Inclisiran -40 -41 -35 -33 -25
Difference from Placebo -48 -49 -42 -36 -32 
ORION-10
Placebo 1 1 0 -2 0
Inclisiran -51 -56 -47 -45 -34
Difference from Placebo -52 -58 -47 -43 -33
ORION-11
Placebo 4 4 2 1 2
Inclisiran -46 -49 -41 -38 -28
Difference from Placebo -50 -54 -43 -39 -30
Source: Appendix 5 ORION-9 Table 14.2.1.1, 14.2.15.1, 14.2.7.1, 14.2.8.1, 14.2.6.1; 
Appendix 6 ORION-10 Table 14.2.1.1, 14.2.15.1, 14.2.7.1, 14.2.8.1, 14.2.6.1; 
Appendix 7 ORION-11 Table 14.2.1.1.b, 14.2.15.1, 14.2.7.1.a, 14.2.8.1.a, 14.2.6.1.a
±Primary analysis used ITT and washout model to impute for missing data, pre-specified in ORION-9 and 
ORION-10 SAPs, post-hoc sensitivity analysis for ORION-11.
*Observed values using ITT population

Table 5: Time-adjusted percentage change in LDL-C from baseline after Day 
90 and up to Day 540,

Time adjusted Day 90-
540 ORION-9 ORION-10 ORION-11
Placebo 6 3 3
Inclisiran -38 -51 -46
Difference from Placebo -44 -54  -49
Source: Appendix 5 ORION-9 Table 14.2.1.1; Appendix 6 ORION-10 Table 14.2.1.1; Appendix 7 ORION-
11 Table 14.2.1.1.a

Multiple imputation washout model 
Please note that the data presented in Table 4, uses a multiple imputation model that 
we believe is the most appropriate method for imputation of missing data, is consistent 
with the previous FDA feedback received on the Phase III SAPs, and provides the best 
estimate of what the values of missing data points would have been had they been 
measured.

The ORION-9 and ORION-10 studies pre-specified a multiple imputation washout 
model for the primary efficacy analysis of the percentage change in LDL-C from 
baseline to Day 510 endpoint. This imputation method included subjects in the inclisiran 
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group who received all 4 doses of study medication, had the Day 510 value missing, 
and had evaluable data at Day 540 had their intermittent missing Day 510 values 
imputed assuming the missing data were MAR.  The steps of this modified procedure 
were described in the final SAP and submitted to the IND prior to database lock for each 
study.

For ORION-11, a similar imputation washout model was used but did not include this 
last step where subjects in the inclisiran group who received all 4 doses of study 
medication, had the Day 510 value missing, and had evaluable data at Day 540, had 
their intermittent missing Day 510 values imputed assuming the missing data were 
MAR. We believe the modified imputation washout model pre-specified in ORION-9 and 
ORION-10 SAPs and included in the addendum to the ORION-11 SAP, is the most 
appropriate method for imputation of missing data as this provides the best estimate of 
what the values of missing data points would have been had they been measured.

Agency Response:
No, it is premature to comment on the evidence of efficacy, but we agree that the 
phase III studies appear sufficient to enable a review of the NDA application for 
the proposed indication. Whether the studies have demonstrated substantial 
evidence of efficacy of your product will be determined during the review 
process.  

Question 7 – 
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Regulatory
REMS

Question 8: 
Based on a careful review of the all the available safety and efficacy data from the 
inclisiran nonclinical and clinical program, we have not identified significant safety risks 
associated with administration of inclisiran. 

Does FDA agree that based on the safety profile of inclisiran, a REMS program would 
not be required to enable the review of the inclisiran NDA?

Reference ID: 4512286

(b) (4)



IND 127589
Page 15

U.S. Food and Drug Administration
Silver Spring, MD 20993
www.fda.gov

Agency Response: At this time, we have insufficient information to determine 
whether a risk evaluation and mitigation strategy (REMS) will be necessary to 
ensure that the benefits of the drug outweigh the risks, and if it is necessary, 
what the required elements will be.  We will determine the need for a REMS during 
the review of your application.  

If you do not believe a REMS is needed to ensure the benefits of inclisiran 
outweigh its risks, a REMS proposal is not required to be included in the NDA 
submission.
 
Contents of a complete application
Question 9
Does the FDA agree with the proposed content for a complete application? 

Background and rationale
The contents of our application have been aligned with the FDA during our Format and 
Content interactions and within the Pre-NDA CMC written feedback. We believe our 
plans for the initial NDA provide a complete application. Except for  

, all application components 
will be included in the initial NDA filing. Reference is made to the following:

 Format and Content Briefing document submitted February 12, 2019 (S-0177).
 Appendix 1: FDA written feedback on Format and Content of the NDA- dated 

April 19, 2019, July 2, 2019 and July 27, 2019.
 Pre-NDA CMC Briefing document submitted March 28, 2019 (S-0190).
 Appendix 2: FDA written feedback for Pre-NDA CMC dated April 26, 2019.

Agency Response: Yes.

Priority Review
Question 10: 
Inclisiran is intended to treat ASCVD and subjects , serious 
medical conditions for which unmet medical needs exists. The Phase III data have 
demonstrated that inclisiran has the potential to provide significant additive LDL-C 
lowering effects in subjects on maximally tolerated statins with clinical ASCVD or  

 that require additional LDL-C lowering. 

Considering the high unmet medical need in a disease that is the leading cause of 
death and disability worldwide, we believe inclisiran may meet the requirements to 
achieve a priority review designation. 
Does the FDA agree that inclisiran may meet the requirements for a request for priority 
review designation?

Agency Response: A determination for priority review designation will be made 
following submission of the NDA.
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Advisory Committee Meeting
Question 11: 
Does the Agency anticipate an Advisory Committee Meeting will be held during the 
review of this application?

Agency Response:  A determination of the need for an Advisory Committee 
Meeting will be made following submission of the NDA and a preliminary review 
of the data.

Additional clinical requests for the sponsor:
 At NDA submission, provide the minutes of all DSMB and steering 

committee meetings. 
 At NDA submission, provide a chronology of prior substantive 

communications with FDA and copies of official meeting/telecom minutes.
 At NDA submission, provide important regulatory actions and substantive 

communications in other countries.

3.0 OTHER IMPORTANT MEETING LANGUAGE SECTIONS 

DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION

As stated in our August 30, 2019 communication granting this meeting, if, at the time of 
submission, the application that is the subject of this meeting is for a new molecular 
entity or an original biologic, the application will be subject to “the Program” under 
PDUFA VI. Therefore, at this meeting be prepared to discuss and reach agreement with 
FDA on the content of a complete application, including preliminary discussions on the 
need for risk evaluation and mitigation strategies (REMS) or other risk management 
actions and, where applicable, the development of a Formal Communication Plan. You 
and FDA may also reach agreement on submission of a limited number of minor 
application components to be submitted not later than 30 days after the submission of 
the original application. These submissions must be of a type that would not be 
expected to materially impact the ability of the review team to begin its review. All major 
components of the application are expected to be included in the original application 
and are not subject to agreement for late submission. 

Discussions and agreements will be summarized at the conclusion of the meeting and 
reflected in FDA’s meeting minutes. If you decide to cancel this meeting and do not 
have agreement with FDA on the content of a complete application or late submission of 
any minor application components, your application is expected to be complete at the 
time of original submission.

In addition, we remind you that the application is expected to include a comprehensive 
and readily located list of all clinical sites and manufacturing facilities. 
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Information on the Program is available at FDA.gov.1

PREA REQUIREMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for 
new active ingredients (which includes new salts and new fixed combinations), new 
indications, new dosage forms, new dosing regimens, or new routes of administration 
are required to contain an assessment of the safety and effectiveness of the product for 
the claimed indication(s) in pediatric patients unless this requirement is waived, 
deferred, or inapplicable. 

Please be advised that under the Food and Drug Administration Safety and Innovation 
Act (FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of 
an End-of-Phase-2 (EOP2) meeting. In the absence of an EOP2 meeting, refer to the 
draft guidance below. The iPSP must contain an outline of the pediatric study or studies 
that you plan to conduct (including, to the extent practicable study objectives and 
design, age groups, relevant endpoints, and statistical approach); any request for a 
deferral, partial waiver, or waiver, if applicable, along with any supporting 
documentation, and any previously negotiated pediatric plans with other regulatory 
authorities. The iPSP should be submitted in PDF and Word format. Failure to include 
an Agreed iPSP with a marketing application could result in a refuse to file action. 

For additional guidance on the timing, content, and submission of the iPSP, including an 
iPSP Template, please refer to the draft guidance for industry Pediatric Study Plans: 
Content of and Process for Submitting Initial Pediatric Study Plans and Amended 
Pediatric Study Plans.2 In addition, you may contact the Division of Pediatric and 
Maternal Health at 301-796-2200 or email Pedsdrugs@fda.hhs.gov. For further 
guidance on pediatric product development, please refer to FDA.gov.3

PRESCRIBING INFORMATION

In your application, you must submit proposed prescribing information (PI) that 
conforms to the content and format regulations found at 21 CFR 201.56(a) and (d) and 
201.57 including the Pregnancy and Lactation Labeling Rule (PLLR) (for applications 
submitted on or after June 30, 2015). As you develop your proposed PI, we encourage 
you to review the labeling review resources on the PLR Requirements for Prescribing 

1 https://www.fda.gov/ForIndustry/UserFees/PrescriptionDrugUserFee/default.htm
2 When final, this guidance will represent the FDA’s current thinking on this topic. For the most recent 
version of a guidance, check the FDA guidance web page at 
https://www.fda.gov/RegulatoryInformation/Guidances/default.htm.
3 https://www.fda.gov/drugs/development-resources/pediatric-and-maternal-health-
product-development
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Information4 and Pregnancy and Lactation Labeling Final Rule5 websites, which include:

 The Final Rule (Physician Labeling Rule) on the content and format of the PI for 
human drug and biological products. 

 The Final Rule (Pregnancy and Lactation Labeling Rule) on the content and 
format of information related to pregnancy, lactation, and females and males of 
reproductive potential.

 Regulations and related guidance documents. 

 A sample tool illustrating the format for Highlights and Contents, and 

 The Selected Requirements for Prescribing Information (SRPI) − a checklist of 
important format items from labeling regulations and guidances. 

 FDA’s established pharmacologic class (EPC) text phrases for inclusion in the 
Highlights Indications and Usage heading.

Pursuant to the PLLR, you should include the following information with your application 
to support the changes in the Pregnancy, Lactation, and Females and Males of 
Reproductive Potential subsections of labeling. The application should include a review 
and summary of the available published literature regarding the drug’s use in pregnant 
and lactating women and the effects of the drug on male and female fertility (include 
search parameters and a copy of each reference publication), a cumulative review and 
summary of relevant cases reported in your pharmacovigilance database (from the time 
of product development to present), a summary of drug utilization rates amongst 
females of reproductive potential (e.g., aged 15 to 44 years) calculated cumulatively 
since initial approval, and an interim report of an ongoing pregnancy registry or a final 
report on a closed pregnancy registry. If you believe the information is not applicable, 
provide justification. Otherwise, this information should be located in Module 1. Refer to 
the draft guidance for industry Pregnancy, Lactation, and Reproductive Potential: 
Labeling for Human Prescription Drug and Biological Products – Content and Format. 
Prior to submission of your proposed PI, use the SRPI checklist to ensure conformance 
with the format items in regulations and guidances. 

4 https://www.fda.gov/drugs/laws-acts-and-rules/plr-requirements-prescribing-
information
5 https://www.fda.gov/drugs/labeling/pregnancy-and-lactation-labeling-drugs-final-rule
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SUBMISSION FORMAT REQUIREMENTS

The Electronic Common Technical Document (eCTD) is CDER and CBER’s standard 
format for electronic regulatory submissions. The following submission types: NDA, 
ANDA, BLA, Master File (except Type III) and Commercial INDs must be submitted in 
eCTD format. Submissions that do not adhere to the requirements stated in the eCTD 
Guidance will be subject to rejection. For more information please visit FDA.gov.6

The FDA Electronic Submissions Gateway (ESG) is the central transmission point for 
sending information electronically to the FDA and enables the secure submission of 
regulatory information for review. Submissions less than 10 GB must be submitted via 
the ESG. For submissions that are greater than 10 GB, refer to the FDA technical 
specification for Transmitting Electronic Submissions using eCTD Specifications. For 
additional information, see FDA.gov.7 

ABUSE POTENTIAL ASSESSMENT

Drugs that affect the central nervous system, are chemically or pharmacologically 
similar to other drugs with known abuse potential, or produce psychoactive effects such 
as mood or cognitive changes (e.g., euphoria, hallucinations) need to be evaluated for 
their abuse potential and a proposal for scheduling will be required at the time of the 
NDA submission [21 CFR 314.50(d)(5)(vii)]. For information on the abuse potential 
evaluation and information required at the time of your NDA submission, see the 
guidance for industry Assessment of Abuse Potential of Drugs.8

MANUFACTURING FACILITIES

To facilitate our inspectional process, we request that you clearly identify in a single 
location, either on the Form FDA 356h, or an attachment to the form, all manufacturing 
facilities associated with your application. Include the full corporate name of the facility 
and address where the manufacturing function is performed, with the FEI number, and 
specific manufacturing responsibilities for each facility.
Also provide the name and title of an onsite contact person, including their phone 
number, fax number, and email address. Provide a brief description of the 
manufacturing operation conducted at each facility, including the type of testing and 
DMF number (if applicable). Each facility should be ready for GMP inspection at the 
time of submission.
Consider using a table similar to the one below as an attachment to Form FDA 356h. 
Indicate under Establishment Information on page 1 of Form FDA 356h that the 
information is provided in the attachment titled, “Product name, NDA/BLA 012345, 
Establishment Information for Form 356h.”

6 http://www.fda.gov/ectd
7 http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway
8 We update guidances periodically. For the most recent version of a guidance, check the FDA Guidance 
Documents Database https://www.fda.gov/RegulatoryInformation/Guidances/default.htm.
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Site Name Site 
Address

Federal
Establishment

Indicator
(FEI) or

Registration
Number
(CFN)

Drug
Master

File
Number

(if 
applicable

)

Manufacturing 
Step(s)

or Type of Testing 
[Establishment 

function]

(1)
(2)

Corresponding names and titles of onsite contact:

Site Name Site 
Address

Onsite Contact 
(Person, Title)

Phone 
and Fax 
number

Email address

(1)
(2)

OFFICE OF SCIENTIFIC INVESTIGATIONS (OSI) REQUESTS 

The Office of Scientific Investigations (OSI) requests that the items described in the 
draft guidance for industry Standardized Format for Electronic Submission of NDA and 
BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER 
Submissions (February 2018) and the associated Bioresearch Monitoring Technical 
Conformance Guide Containing Technical Specifications be provided to facilitate 
development of clinical investigator and sponsor/monitor/CRO inspection assignments, 
and the background packages that are sent with those assignments to the FDA ORA 
investigators who conduct those inspections. This information is requested for all major 
trials used to support safety and efficacy in the application (i.e., phase 2/3 pivotal trials). 
Please note that if the requested items are provided elsewhere in submission in the 
format described, the Applicant can describe location or provide a link to the requested 
information. 

Please refer to the draft guidance for industry Standardized Format for Electronic 
Submission of NDA and BLA Content for the Planning of Bioresearch Monitoring 
(BIMO) Inspections for CDER Submissions (February 2018) and the associated 
Bioresearch Monitoring Technical Conformance Guide Containing Technical 
Specifications.9

9 https://www.fda.gov/media/85061/download
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IND 127589 
MEETING MINUTES 

 
The Medicines Company 
Attention: Andrew Friedman, PharmD 
V.P., Global Regulatory Affairs 
8 Sylvan Way 
Parsippany, NJ 07054 
 
 
Dear Dr. Friedman: 
 
Please refer to your Investigational New Drug Application (IND) submitted January 21, 2016, 
under section 505(i) of the Federal Food, Drug, and Cosmetic Act for Inclisiran injection. 
 
We also refer to the meeting between representatives of your firm and the FDA on April 6, 2017.  
The purpose of the End-of-Phase 2 meeting was to discuss your proposed Phase 3 development 
program. 
 
A copy of the official minutes of the meeting is enclosed for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes. 
 
If you have any questions, call Kati Johnson, Senior Regulatory Project Manager at 301-796-
1234. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
James Smith, MD, MS 
Deputy Director 
Division of Metabolism and Endocrinology Products 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 

 
 
Enclosure: 
Meeting Minutes 
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FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 
 
 

 
 

MEMORANDUM OF MEETING MINUTES 
 

Meeting Type: B 
Meeting Category: EOP2 
 
Meeting Date and Time: April 6, 2017, noon – 1:00 pm 
Meeting Location: FDA White Oak, Building 22, Conference Room 1311 
 
Application Number: IND 127589 
Product Name: Inclisiran injection 
Indications: 

 

 
FDA ATTENDEES 
Division of Metabolism and Endocrinology Products (DMEP) 
James P. Smith, MD, MS-Deputy Director 
Eileen Craig, MD-Clinical Reviewer 
Ron Wange, PhD-Supervisory Pharmacologist  
Elena Braithwaite, PhD-Nonclinical Reviewer 
Kati Johnson-Senior Regulatory Project Manager 
 
Office of Biometrics II, Division of Biometrics II 
Yun Wang, PhD-Lead Statistician (Acting) 
Susie Sinks, PhD-Statistical Reviewer 
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Office of Clinical Pharmacology (OCP), Div. of Clinical Pharmacology II (DCPII)  
Sang Chung, PhD-Clinical Pharmacology Reviewer 
 
Office of Pharmaceutical Quality (OPQ)/Office of Biotechnology Products (OBP)/Division of 
Review and Research III 
Susan Kirchner, PhD-Review Chief 
 
SPONSOR ATTENDEES 
Scott Adamczyk, Pharm D Senior Director, Regulatory Affairs 
Andrew Friedman, Pharm D Senior Vice President, Regulatory Affairs 
Ping Gao, PhD Vice President, Biostatistics 
Loretta Itri, MD Executive Vice President, Global Health Science and Regulatory 
David Kallend, MD V.P., Global Medical Director, Global Product Development 
Jae Kim, MD Vice President, Clinical Development, Alnylam 
Clive Meanwell, MD Chief Executive Officer 

 
Peter Wijngaard ,PhD Senior Vice President, Global Innovation Group Leader 
Brad Zerler, PhD Vice President, Nonclinical Toxicology 
 
1.0 BACKGROUND 
 
IND 127589 was submitted January 21, 2016. According to the firm, Inclisiran (previously 
called ALN-PCSSC) is a proprotein convertase subtilisin/kexin type 9 (PCSK9) small interfering 
ribonucleic acid (siRNA), which is a chemically synthesized double-stranded oligonucleotide 
covalently linked to a ligand containing N-acetylgalactosamine residues. The compound 
suppresses the liver production of PCSK9 when administered subcutaneously by degrading the 
messenger RNA encoding the PCSK9 protein. 
 
A pre-IND meeting was held December 2, 2015.  According to the firm, based on animal studies, 
a single injection of Inclisiran could significantly lower LDL-C and maintain that effect for 3 to 
6 months. At that time, the firm was proposing to study the following indications: 
 

•  As an adjunct to diet and maximally tolerated statin therapy for the treatment of 
adults with heterozygous familial hypercholesterolemia (HeFH) or clinical 
atherosclerotic cardiovascular disease (ASCVD), who require additional lowering 
of LDL-C 

•   
 

 
 
At that pre-IND meeting, the firm was provided feedback on their proposed Phase 2 study 
MDCO-PCS-15-01 (ORION-1), a placebo-controlled, double-blind, randomized, multicenter, 
and multinational study in subjects with ASCVD or ASCVD-risk equivalents (e.g., diabetes and 
FH) and elevated LDL-C, despite a maximum tolerated dose of LDL-C-lowering therapies.  
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According to the EOP2 background package, dated March 1, 2017, the phase 2 study ORION-1 
(N=501) is completed and the extended follow-up study (MDCO-PCS-16-01 [ORION-3]) is 
ongoing (currently screening).  In ORION-1, the dosing regimen consisted of a single dose of 
placebo, 200, 300 or 500 mg of inclisiran administered on Day 1 or two doses of placebo, 100, 
200, or 300 mg of inclisiran administered on Day 1 and Day 90.  Based on the information from 
the Phase 1 study (ALN-PCSSC-001) and ORION-1, the firm has chosen 300 mg administered 
on Day 1, Day 90, and every 6 months subsequently to study in phase 3. According to the firm, 
maximal LDL-C reduction was observed following administration of the dose on Day 90.  At 
Day 120, the mean LDL-C reduction from baseline was 41% to 55% in a dose-dependent fashion 
with doses of 100 mg, 200 mg, and 300 mg. 
 
MDCO-PCS-16-02 (ORION-2), a pilot study in HoFH, is ongoing (currently screening). 
 

 

 
 
The firm is proposing the following Phase 3 studies, along with the study status: 
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Summary of planned Phase III studies 

Study Description 

Estimated 
Number of 
Subjects Study Status 

MDCO-PCS-
17-01 
(ORION-4) 
(CVOT)  

Phase III study to evaluate the potential of inclisiran 
300 mg to reduce CV morbidity and mortality in 
subjects with stable ASCVD, with ASCVD risk 
equivalents (Type 2 diabetes, familial 
hypercholesterolemia, and subjects whose 10-year risk 
of a CV event assessed by Framingham Risk Score or 
equivalent has a target LDL-C of <100 mg/dL), or at 
elevated risk for CVD 

12,000 Study start  
2nd half 2017 

MDCO-PCS-17-
03 
(ORION-9) 
(HeFH)  

Phase III study to evaluate the effect of inclisiran 
300 mg on LDL-C levels in subjects with 
heterozygous familial hypercholesterolemia 

400 Study start  
2nd half 2017 

MDCO-PCS-17-
04 
(ORION-10)  

Phase III study to evaluate the effect of inclisiran 
300 mg on LDL-C levels in subjects with ASCVD and 
ASCVD risk equivalents (symptomatic 
atherosclerosis, Type 2 diabetes, familial 
hypercholesterolemia, including subjects whose 10-
year risk of a CV event assessed by Framingham Risk 
Score or equivalent has a target LDL-C of 
<100 mg/dL) 

600 Study start  
2nd half 2017 

Abbreviations: ASCVD=atherosclerotic cardiovascular disease; CV=cardiovascular; CVD=cardiovascular disease; 
CVOT=cardiovascular outcomes trial; HeFH=heterozygous familial hypercholesterolemia;  

; LDL C=low-density lipoprotein cholesterol 
 
Although the firm initially proposed using safety data from the ongoing CVOT to support the 
initial NDA submission, they have now revised their plans to instead increase the size of the 
proposed LDLC-lowering trials such that safety information from the CVOT is no longer 
needed. 
 
Prior to the meeting, the firm provided a specific response to each of the FDA comments.  That 
document is attached to these meeting minutes.  Only those discussions which took place during 
the meeting are documented below. 
 
2.0 DISCUSSION 
The firm’s questions and background information are in regular text. Preliminary responses are 
in bolded text, and any meeting discussion is in italics. Post-meeting comments are in bolded 
underlined text. 
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NONCLINICAL DEVELOPMENT 
Question 1 
Does FDA agree that the data from the nonclinical studies outlined in the table below, could 
support the initiation of the planned Phase III clinical studies?   
 
Firm’s position (abbreviated) 
The Medicines Company has conducted a comprehensive nonclinical program that supports the 
safety of inclisiran for the proposed clinical development program. 
The pivotal completed and ongoing inclisiran nonclinical studies to support the initiation of the 
inclisiran Phase III program are summarized in Table 1. Draft reports from three of studies listed 
in Table 1 will be submitted shortly after the anticipated start of subject enrollment in the 
ORION-4 study:  

-the interim audited draft report from the combined toxicity study (3rd quarter 2017)  
-the audited draft report for the Segment I study (4th quarter 2017)   
-the audited draft report for the Segment II study (4th quarter 2017)   

Table 1: Summary of completed and ongoing nonclinical studies to support Phase III 
development  

Study Type Title GLP 
(Y/N) Status 

Safety Pharmacology Studies  

Telemetry in Monkeys 
 8297017 

A Cardiovascular and Respiratory Safety Pharmacology 
Evaluation Following Subcutaneous Injection to Telemetry-
Instrumented Conscious Male Cynomolgus Monkeys 

Y Completed 

Pharmacokinetic Studies 
Metabolism 

14008 
In Vitro Metabolic Stability of ALN-PCSSC in Serum and Liver 
S9 fraction N Completed 

Metabolism 
14008 In Vivo Metabolic Profiling of ALN-PCSSC in Rats N Completed 

Metabolism 
14008  In Vivo Metabolic Profiling of ALN-PCSSC in Monkeys N Completed 

Toxicology Studies  

Repeat Dose in Rats 
 8302576 

A 4-Week Repeat Dose Toxicity and Toxicokinetics Study in 
Rats with an 8-week Recovery Y Completed 

Repeat Dose in Rats 
 8297015 

A 15 Week Repeat-Dose Cycle Toxicity Study with 
Toxicokinetics in Sprague-Dawley Rats with an 8 Week 
Recovery Phase 

Y Completed 

Repeat Dose in Rats 
 5001351 

A 29-Week Repeat Dose Subcutaneous Injection Toxicity and 
Toxicokinetic Study in the Sprague-Dawley Rat Followed by a 
13-Week Recovery Period 

Y Completed 

Repeat Dose in Monkeys 
 8302575 

A 4-Week Repeat Dose Toxicity and Toxicokinetics Study in 
Cynomolgus Monkeys with an 8-Week Recovery Phase Y Completed 

Repeat Dose in Monkeys 
 8297016 

A 15-Week Repeat Dose Toxicity and Toxicokinetics Study 
with ALN-PCSSC in Cynomolgus Monkeys with an 8-Week 
Recovery Period 

Y Completed 

Repeat Dose in Monkeys 
 5001352 

A 40-Week Repeat Dose Subcutaneous Injection Toxicity and 
Toxicokinetic Study in the Cynomolgus Monkey Followed by a Y Completed 
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Study Type Title GLP 
(Y/N) Status 

13-Week Recovery Period 

Repeat Dose Combination 
Toxicity of Inclisiran and 
Atorvastatin  

 20110258 

A 85-Day PCSSC (Subcutaneous) and Atorvastatin (Oral) 
Combined Toxicity Study in the Cynomolgus Monkey with a 
13-Week Recovery Period 

Y 
Ongoing; interim 
audited draft report 
available 3rd Q 
2017 

Genotoxicity 
 8297011 Bacterial Reverse Mutation Assay Y Completed 

Genotoxicity 
 8297023 

Chromosomal Aberrations in Cultured Human Peripheral 
Blood Lymphocytes Y Completed 

Genotoxicity 
 8297010 

In Vivo Rat Bone Marrow Micronucleus Assay Y Completed 

Development & 
Reproductive Toxicity in 
Rats Segment 1 

Fertility and Early Embryonic development in male and female 
Sprague-Dawley Rats Y 

Planned; audited 
draft report 
available  
4th Q 2017 

Development & 
Reproductive Toxicity in 
Rats and Rabbits 
Segment 2 

Embryo-Fetal Development in Sprague-Dawley Rats and New 
Zealand White Rabbits Y 

Planned; audited 
draft report 
available  
4th Q 2017 

Note: Inclisiran was formerly referred to as ALN-PCSSC 
Abbreviations: N=no; Q=quarter; Y=yes; 
 
Agency Response: The scope of the studies identified, and the data that have been 
submitted to date, would, in general, be sufficient to support Phase III clinical 
development; however, please see our responses to questions 2 and 8 with regard to the 
timing of nonclinical data submission as it relates to clinical protocol initiation. 
 
Meeting Discussion: None 
 
Question 2 
Does FDA agree with our plans to initiate subject enrollment in the ORION-4 study in parallel 
with submission of the in-life data from fertility and embryo-fetal development and reproductive 
toxicology studies? 
 
Agency Response: No, we do not agree.  Final study reports from your rat and rabbit dose-
range finding studies, and audited draft study reports, which include all terminal 
endpoints, should be submitted to the IND prior to submission of your Phase III clinical 
protocol(s). 
 
Meeting Discussion: Per the attached document, the firm agreed with providing final study 
reports from the rat and rabbit dose range finding studies, and audited draft study reports, which 
include all terminal endpoints. They will be submitted to the IND prior to submission of the final 
Phase III clinical protocol(s).  In response to the firm’s question, the Agency indicated that it 
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had no objection to the submission of draft Phase III clinical protocols, for the purposes of 
Agency review and comment, prior to submission of the outstanding nonclinical data. 

 
Question 3 
Does FDA agree that the nonclinical studies summarized in Table 1 included above and the 
studies listed in Table 2 below could support an eventual NDA submission and approval? 
 
Firm’s position (abbreviated)  
In addition to the studies listed in Table 1 above, additional studies planned to be completed 
prior to the NDA filing in 2020 are summarized in Table 2 and include a mouse and rat 
carcinogenicity study, pre- and postnatal development, juvenile toxicity studies, and depending 
on feasibility, a carbon 14 (14C) mass balance study. 

Table 2: Additional nonclinical studies to be included in the NDA  

Study Type Title GLP 
(Y/N) Status 

Mass Balance/PK/ 
Quantitative Tissue 
Distribution 

A single subcutaneous 14C Mass Balance, Pharmacokinetic 
and Quantitative Tissue Distribution Study in Sprague-Dawley 
rats 
 
A single subcutaneous 14C Excretion and Pharmacokinetic 
Study Cynomolgus Monkeys 

Y Under 
consideration 

Carcinogenicity in Rats 
 1016-1021 

A 2-Year Subcutaneous Injection Carcinogenicity Study in 
Sprague-Dawley Rats Y 

Ongoing 
Study Initiated 
August 2016 

Carcinogenicity in Mice A 6-Month Subcutaneous Dose Carcinogenicity Study in 
rasH2 Transgenic Mice Y 

Planned 
1st Q 2018 

Development & 
Reproductive Toxicity in 
Rats  
Segment 3 

Pre and Post-Natal Development in Sprague Dawley Rats Y 
Planned 
2nd Q 2018 

Juvenile Toxicity in Rats 
A 3 month toxicity study in juvenile Sprague-Dawley Rats 

Y 
Planned 
3rd Q 2017 

Note: Inclisiran was formerly referred to as ALN-PCSSC 
Abbreviations: 14C=carbon 14; N=no; PK=pharmacokinetic; Q=quarter; Y=yes; 
 
Agency Response: The scope of the studies identified appears to be adequate to support an 
eventual NDA submission.  Whether the studies support approval is a review issue. 
 
Meeting Discussion: None 
 
 
CLINICAL 
Question 4 
Does FDA agree with the sponsor’s plans for testing immunogenicity via the validated antidrug 
antibody (ADA) assay? 
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Agency Response: In general, we agree with your tiered approach to testing for ADA. 
However, we have a few specific comments about your proposal: 

1) You propose to obtain samples for ADA testing at on days 1, 90, 180, 270, 360, 
450,510, and 540.  We recommend that you also obtain a sample at day 30 to 
evaluate for early IgG responses. 

2) In your meeting package, you state that you have not detected ADA in inclisiran-
treated subjects to date. If you do detect ADA in inclisiran-treated subjects, please 
determine whether those antibodies cross-react with human RNA so that we may 
better understand the risk of the ADA. 

3) On March 28, 2017, you submitted a validation report for an ADA assay. We 
recommend that you wait to test for ADA in samples collected during pivotal 
clinical trials until after we have had the opportunity to review and provide you 
with feedback on the assay. 

4) In the Table of Assessments for the ORION-4 study, footnote 6, which is associated 
with the Fasted Lipid Profile/Biomarkers, does not mention ADA testing. However, 
the analogous footnote in the ORION-5, -9, and -10 studies does indicate that those 
assessments include ADA testing. Please confirm that ADA will be assessed in the 
ORION-4 study. 

 
Regarding the potential for anti-inclisiran (ADA) antibodies and anaphylactic reactions: 

• In cases of anaphylaxis or anaphylaxis-like reactions, collection of tryptase should 
be collected within 30 minutes, if feasible. 

• If anaphylaxis-like cases do occur, you should provide the time course of these 
events in the Investigator’s Brochure. 

• Provide the status of the development of your assay for antibody IgE detection. 
 

Meeting Discussion: The firm reiterated that no ADAs had been observed in the Phase 1 or 
Phase 2 studies. They are seeking some clarity regarding the request to determine whether those 
antibodies cross-react with human RNA. According to the firm, it is difficult to develop such an 
assay given the instability of RNA.  Based on previous advice from the Agency, the firm is 
committed to testing for immune complexes in the event that any ADA are observed, and they 
thought that would be sufficient. 
 
The Agency stated that anti-RNA antibodies might have clinical consequences; for example, their 
presence can be associated with lupus, although it is acknowledged that their role in such 
autoimmune diseases is not fully understood. However, in general, it is important to determine 
whether ADA cross-react with endogenous counterparts to therapeutics to better understand the 
risk of the therapeutic.  The Agency is not requesting that this assay be developed right now, as it 
would not be needed should no ADA be detected in the clinical program. However, the Agency 
wants the sponsor to be aware that should ADA develop, additional tests may be needed to fully 
assess the safety of the product. The Agency also pointed out that, to date, no patients in the 
development program have received more than 2 injections, so the absence of ADA to date may 
not be particularly reassuring.  

 
The Agency committed to review the assay validation reports the sponsor submitted  
on March 28, 2017. 
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Question 5 
Does FDA agree that a dedicated thorough QT study for inclisiran will not be required for an 
eventual NDA submission? 
Note: As requested by FDA, a separate request for a waiver from conducting a thorough QT 
study was submitted to the IND on February 17, 2017 (Serial No. 0043).  
 
Agency Response: The decision will be conveyed to you once we receive a response to the 
consult sent on February 22, 2017. 
 
Meeting Discussion: None 
 
Post-meeting comment: A letter denying the firm’s February 17, 2017, request for a waiver 
of the requirement to conduct a thorough QTc study issued on April 18, 2017. 
 
Question 6 
Does FDA agree with the proposed approach for population assessment of PD parameters 
(without specific PK parameter assessment)? 
 
Firm’s position  
Based on the relatively short half-life and the long PD effect of inclisiran, The Medicines 
Company plans to collect PD data (without PK sampling) from the subjects enrolled in the Phase 
III program.  
 
Inclisiran has a short plasma half-life of about 7 hours and becomes undetectable in 24 hours 
after administration of a 300 mg dose. However, its PD effect, particularly on PCSK9 and 
LDL-C are maintained in the majority of subjects for more than 6 months, even after a single 
injection, as seen in the Phase I and Phase II clinical studies. These data have been further 
reinforced in the recent Phase II (ORION-1) study with mean LDL-C reductions of more than 
50% from baseline with doses of 300 mg or greater that remain significantly reduced 210 days 
after the first dose and remain at more than 50% at 120 days after a second dose. 
Due to the dissociation between plasma PK and PD, a traditional population PK model is not 
likely to be informative regarding dose variations in special populations. Since PD parameters 
(particularly PCSK9 and LDL-C levels) will be more reliable for inclisiran, we do not plan on 
collecting PK samples in Phase III. Instead we plan to build a population PD model to assess 
possible differences in PD effects and the need for dose adjustments across special populations. 
Pharmacodynamic data will be collected from all subjects in the Phase III program and evaluated 
by predefined subgroups (eg, age, body weight, gender, diabetes status, race) to assess any 
differential effects. These population PD data will be analyzed in order to make any dosing 
recommendations or changes for these populations. 
 
Agency Response: We acknowledge that there is significant dissociation between PK and 
PD for inclisiran, and clinical pharmacology information can be assessed using PD  
(e.g., PCSK9) data with adequate justification. We have following comments:   
• Provide details of population assessment of PD parameters focusing on how to assess 

the parameters (e.g., correlation analysis between PCSK9 and clinical endpoints) and 
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the primary application of parameters (e.g., prediction of LDL-C using PCSK9 for 
efficacy). 

• For your analysis plan, you should provide adequate data to support PCSK9 
measurements as an assessment of both efficacy (e.g., quantitative correlation between 
PCSK9 and LDL-C with and without a treatment) and safety of inclisiran, including 
roles of clinically relevant covariates (e.g., baseline PCSK9 level, body weight, and/or 
liver function biomarkers such as bilirubin, ALT, AST).  

 
Meeting Discussion: None 
 
Question 7 
Does FDA agree with the overall clinical pharmacology package and agree that they could 
support an eventual NDA submission and approval? 
 
Firm’s position (abbreviated) 

• The Medicines Company has designed a comprehensive clinical pharmacology program 
that, when added to data available to date, will fully characterize the PK and PD 
properties of inclisiran. 

 
The clinical pharmacology of inclisiran has been studied in one Phase I clinical study aiming to 
describe its PK and PD properties after single and multiple ascending doses in subjects with 
elevated LDL-C.  Plasma PK of inclisiran was dose proportional and consistent across doses and 
regimens. Dose dependent and sustained decreases in PCSK9 and LDL-C were observed 
following single and multiple doses. Metabolic drug-drug interaction potential was evaluated in 
two in vitro studies using human hepatocytes to assess inhibition and induction on cytochrome 
(CYP) P450 enzymatic pathways and inclisiran was neither an inhibitor nor an inducer. An in 
vitro transporter screening study is currently being conducted. Once these data are available, we 
will assess whether additional drug-drug interactions are warranted. 
 
Inclisiran PK/PD will also be studied in renal and hepatic impairment subjects to evaluate any 
dose adjustment needed in these special populations. In addition, the feasibility of conducting an 
absorption, distribution, metabolism and excretion (ADME) study with radiolabeled inclisiran 
will be considered in animals, and then possibly in humans. 
 
Agency Response: 

• We recommend that you use the final to-be-marketed product in Phase III. You 
should provide pivotal bridging data if there will be any significant changes in the 
commercial formulation or presentation (e.g., prefilled syringe) as compared to 
those used in Phase III. 

• Provide robust validation reports of bioanalytical studies for PD in addition to PK 
assessment. 

• We recommend assessing the effect of inclisiran on statin PK and PCSK9 at steady-
state for statin PK (e.g., using population analysis approach with sparse blood 
sampling in subset of a Phase III trial). 
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• We recommend conducting the hepatic impairment study before initiating Phase III 
trials since the study results may provide insight of clinically relevant covariates 
supporting population PD assessment. 

 
Meeting Discussion: 
The Agency stated that drug interaction can occur on 3 different levels: pharmacokinetic, 
pharmacodynamic (e.g., PCSK9) and/or LDL-C. Your proposed in vitro studies are designed to 
assess the potential of inclisiran to impact other drugs’ exposure without consideration of PD or 
LDL-C. In that regard, we recommend assessing the potential of drug interaction including PD, 
since statins are known to induce PCSK9 levels and inclisiran reduces PCSK9, and statins will 
be important coadministered medications in the proposed indication(s). A typical single-dose 
drug interaction study may not provide adequate data for inclisiran to evaluate PK and PD 
interaction. Therefore, we recommend considering a study at steady state, such as a population 
analysis approach with sparse sampling. Alternatively, you might be able to use available data 
(e.g., Phase 2 study results) to evaluate the PD interaction potential if PCSK9 data (with and 
without statins) were collected along with statin PK. In addition, the assessment of potential PD 
interaction will support validation of your population PD parameters. 
 
Question 8 
Does FDA agree with The Medicines Company’s plans to initiate the Phase III program based on 
the clinical safety assessment from the ORION-1 trial of the use of statins concurrently with 
inclisiran along with the Sponsor’s commitment of providing an interim audited draft report from 
the in-life portion of the combination toxicology study by September 2017? 
 
Agency Response: No, we do not agree.  Terminal end-point data from the combination 
toxicity study are required to support initiation of Phase III clinical protocols. 
 
Meeting Discussion: see attached document from the firm. 
  
Question 9 
Does FDA agree that the Phase I data along with the Phase II ORION-1 study data are adequate 
to support the initiation of the proposed Phase III clinical program? 
 
Agency Response: Refer to the responses to Questions 7 and 8. 
 
Meeting Discussion: None 
 
Phase III program 
The planned Phase III program (as outlined in the Background section of these preliminary 
responses) includes three studies with a primary endpoint of LDL-C reduction (ORION-9 in 400 
subjects with HeFH; ORION-10 in 600 subjects with a history of ASCVD or ASCVD-risk 
equivalents;  and a large CV outcomes trial (ORION-4 
[CVOT] in 12,000 subjects) evaluating CHD death, nonfatal MI and nonfatal stroke of ischemic 
origin as the primary endpoint.  
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Dose and dose regimen 
Question 10 
Does FDA agree with the dose selection of 300 mg for the Phase III program? Does FDA agree 
with the selected dose regimen? 
 
Agency Response: We have no objection to the dose selection of 300 mg for the Phase III 
program. It is important to consider that having only one dose in Phase III does not allow 
for down-titration based on dose-related tolerability or safety issues that may arise. 
 
The proposed dosing (i.e., 300 mg given on Day 1, Day 90, and every 6 months thereafter) is 
primarily supported by modeling and simulation. Details of modeling and simulation were 
not provided for us to evaluate your proposed dosing regimen. We recommend providing 
general approaches of your modeling and simulation with primary data (e.g., PCSK9, 
LDL-C) supporting your modeling. 
Based on your modeling, your proposed regimen is expected to yield larger variability in 
LDL-C reduction over time than what would be expected with dosing every 120 days. How 
would you expect a health care provider to interpret and react to this variability in LDL-C 
reduction in terms of determining whether a patient’s LDL-C reduction is sufficient and/or 
adjusting adjunctive lipid-lowering therapy?  
 
In Figure 4 (page 34) it appears that the dosing schedule of 300 mg inclisiran given at Days 
1, 60 and every 120 days thereafter achieved a somewhat greater and more consistent 
reduction in LDL-C. What is your rationale for not choosing this regimen for further 
development?  
 
Meeting Discussion: 
The Agency asked the sponsor to provide a brief, high-level summary for the modeling and 
simulation supporting the proposed dosing regimen. The sponsor explained that their modeling 
only considered LDL-C, and that they plan to gradually include PCSK9 and dose/exposure. The 
Agency recognized that the sponsor’s current approach was preliminary and empirical, and 
recommended that the final approach be adequate enough to understand subject-level LDL-C 
changes during the treatment period, including consideration of mechanistic components such as 
PCSK9. 
 
Clinical 
According to the firm, the difference in LDL-C lowering of the proposed dosing (300 mg 
administered on Days 1,  90, and every 6 months thereafter) and the dosing schedule of 300 mg 
inclisiran given at Days 1, 60 and every 120 days thereafter is approximately 3 mg/dL averaged 
over time. The firm is planning to submit, for Agency agreement, their justification for this 
proposed dosing regimen based on clinical data and modeling. 
 
The Agency said that consideration should be given to how the drug will be used once it is 
approved. From a clinical perspective, many clinicians would be expected to target a specific 
LDL-C level. With such infrequent dosing, if there is intrapatient variability regarding LDL-C 
levels during the lengthy dosing interval, a clinician may react differently to an LDL-C value 
measured early in the interval  versus later, not recognizing the expected variability over the 
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months between doses. For example, we would not want a clinician to discontinue background 
statin therapy due to a single LDL-C value obtained when LDL-C may be at its lowest point 
during the dosing interval. Thus, the firm should consider how a health care provider may 
interpret and react to this saw-toothed variability in LDL-C reduction in terms of determining 
whether a patient’s LDL-C reduction is sufficient and/or adjusting adjunctive lipid-lowering 
therapy. The Agency asked the sponsor to consider this issue as it may impact their selection of 
dosing regimens and/or may need to be addressed in the label to adequately educate health care 
providers and patients on this variability, which is typically not seen with approved lipid-
lowering therapies.  
 
Question 11 
Does FDA agree with the study design for the pivotal LDL-C lowering studies,  

 ORION-9 (HeFH), and ORION-10 (ASCVD)? Specifically does FDA agree with the 
following? 
 

Target subject population as well as the inclusion/exclusion criteria 
Inclusion of subjects with mild or moderate renal impairment 
Primary and secondary endpoints 
Proposed safety monitoring plans, including the use of an unblinded Independent Data 

Monitoring Committee (IDMC) with oversight for the whole program 
Statistical consideration and underlying assumptions, including the power and sample 

size of the study? 
Eighteen-month duration of studies plus long-term extension? 
 

Clinical: We have only seen the protocol synopses for these trials; we may have additional 
comments once the complete protocols and statistical analysis plans are submitted. 
 
11a. Target subject population: 
 
Agency Response: We have the following comments that are applicable to all of the  
Phase III trials and the CVOT: 

• In  populations, subjects should be on maximally tolerated statin 
therapy. For the populations that you have identified, we would anticipate that the 
majority of subjects would be on high-intensity statin therapy, such as atorvastatin 
40 or 80 mg or rosuvastatin 20 or 40 mg. 
 

Meeting Discussion: None 
 

• We note that you are excluding subjects with any history of hemorrhagic stroke 
from all 3 of your protocols. Provide your rationale for this exclusion.  

Meeting Discussion: In response to a question, the firm said that patients with a history of 
hemorrhagic stroke were excluded due to literature reports of an increased risk of the event 
with decreasing LDL-C levels, and they noted that other CVOTs have used this exclusion 
criterion. The Agency acknowledged this but told the sponsor that the Agency would not 
object to including these patients in a clinical trial. The Agency noted that the investigators 
of FOURIER, a CVOT conducted with evolocumab, have not reported an increased risk of 
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hemorrhagic stroke despite very low LDL-C levels in the evolocumab group. In short, the 
Agency stated that if patients would be expected to use the product after approval, they 
should not be excluded from the phase 3 trials.  

 
• We note that you are excluding subjects with previous or current treatment (within 

90 days of screening) with monoclonal antibodies to PCSK9. We understand your 
rationale for this exclusion during the trial. However, could one conceivably use a 
therapy such as evolocumab or alirocumab with inclisiran given the distinct 
mechanisms of lowering PCSK9? And if one should not, do you plan to have this as 
one of the contraindications for use for your product if it is approved? 
 

Meeting Discussion: None 
 
• On a similar note, are you planning any clinical or nonclinical interaction studies to 

assess possible efficacy and/or safety interactions with inclisiran and other 
drugs/therapies commonly used in the general hyperlipidemia population and the 
HoFH population, such as lipid apheresis, PCSK9 inhibitors, lomitapide, and 
mipomersen? 
 

Meeting Discussion: The company is not planning any studies to explore the interaction with 
other agents used . 

 
• Eligibility criteria should be as inclusive as possible.  

o For example, you have exclusion criteria for ALT/AST > 2xULN or total 
bilirubin > 1.5xULN; we recommend that you liberalize these criteria. 

o We recommend that you include patients with stable heart failure, especially 
those with ischemic cardiomyopathy. 

o As soon as data from the renal impairment study (ORION-7) are available, 
we recommend you include patients with eGFR <30 mL/min/1.73m2 into all 
of your Phase III trials if supported by the data. 
 

Meeting Discussion: None 
 
We have the following comments that are applicable to a specific trial: 
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Meeting Discussion: None 
 
ORION-9 (HeFH): 

• We note that this trial could enroll some subjects that are diagnosed with HeFH 
solely by genetic criteria. Please ensure that you capture the necessary clinical data 
to support a clinical diagnosis of HeFH as well, such that the genetic criteria could 
largely be considered supportive. 
  

Meeting Discussion: None 
 
ORION-10 (ASCVD): 

• The eligibility criteria include: History of ASCVD or ASCVD-risk equivalents 
(symptomatic atherosclerosis, Type 2 diabetes, FH, including subjects whose 10-year 
risk of a CV event assessed by Framingham Risk Score >20% or equivalent has a 
target LDL-C of <100 mg/dL). With our current regulatory approach to LDL-C-
lowering drugs, the  indication for inclisiran would likely be 
similar to that granted for evolocumab and alirocumab (i.e., as an adjunct to diet 
and maximally tolerated statin therapy for the treatment of adults with HeFH or 
clinical ASCVD, who require additional lowering of LDL-C) unless you have 
positive results from a CVOT.  
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Meeting Discussion: None 
 
11b. Subjects with mild to moderate renal impairment 
 
Agency Response: We have no objection to the inclusion of subjects with mild or moderate 
renal impairment. When the data from the renal impairment study (ORION-7) are 
available, we recommend you include patients with eGFR < 30 mL/min/1.73m2 into all of 
your Phase III trials if supported by the data. 
 
Meeting Discussion: None 
 
11c.Primary and secondary efficacy endpoints (abbreviated) 
 
Agency Response: 
Clinical:  

Meeting Discussion: None 
 
ORION-9 (HeFH) and ORION-10 (ASCVD):  

• We have no objection to the primary endpoint of change and percentage change in 
LDL-C from baseline to Day 510. 

•  
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• Missing data should be negligible. 
• Subjects should be followed to the end of study regardless of the subject’s adherence 

to investigational product. 
• Subjects should be encouraged to complete all planned visits regardless of their 

adherence to investigational product administration.  Vital status should be 
obtained periodically and should be obtained at the end of the study for all subjects 
unless prohibited by local law. 

 
Meeting Discussion: None 
 
Statistics: 

Meeting Discussion: None 
 
11d. Safety monitoring and assessments 
 
Agency Response: We agree with using an unblinded Independent Data Monitoring 
Committee (IDMC) with oversight for the whole program.  
 
We have the following comments that are applicable to all of the Phase III trials: 

• We did not see in your protocol synopses in the tables of scheduled assessments that 
you were testing for fasting glucose or HgbA1c, although we note that you state a 
plan to do so in your EOP2 briefing package. Please make sure that the assessments 
and pre-specified definitions for new-onset diabetes or worsening of pre-existing 
diabetes mellitus are detailed in your protocols. 

• Collect device-related AEs and narratives related to these AEs. 
• The neurologic exams should be comprehensive and include peripheral sensory and 

motor evaluation, and an assessment of gait, pain, position, strength and reflexes. 
 
We have the following comments that are applicable to a specific trial:  

Reference ID: 4088559

(b) (4)

(b) (4)



IND 127589 
Page 18 
 

 

Meeting Discussion: None 
 
ORION-9 (HeFH) and ORION-10 (ASCVD): 

• Vital signs are only being checked at baseline, Day 450 and Day 540/EOS. You 
should add in at least one additional assessment (such as Day 180). 

• Hematology/coagulation is only being tested at baseline, Day 450 and Day 540/EOS. 
You should add at least one additional assessment (such as Day 180). 

 
Meeting Discussion: None 
 
11e. Statistical consideration and underlying assumptions 
 
Agency Response: Your anticipated 15% drop-out rate would represent a high missing 
data rate if subjects were no longer followed. Considerable efforts should be made in order 
to avoid any missing data.  Measurements on LDL-C at key time-points should be taken for 
all study subjects regardless of adherence to therapy or study protocol.  A sizable amount 
of missing data will impact our confidence in study findings. Our concern is that statistical 
behavior of the missing data will not be the same as the observed data, since missing data 
tends to be associated with changes in adherence to randomized therapy. The protocol 
should (1) describe the procedures that will be in place to prevent missing data, which 
should include training the site investigator, (2) collect the reason for missing data when it 
does occur, and (3) describe the assumptions that went into the choice of the primary 
analysis method. See the 2010 report on missing data by the National Academy of Sciences, 
“The Prevention and Treatment of Missing Data in Clinical Trials,” for additional 
discussion. We also recommend that the informed consent forms for your Phase III trials 
clearly differentiate treatment discontinuation from study withdrawal, and that the forms 
include a statement educating patients about the continued scientific importance of their 
data even if they discontinue study treatment early. The analysis should consider the 
nature of the missing data and address how it may be different from non-missing data. 
Clinical:  
Refer to our response to Question 12c regarding the sample size needed for NDA 
submission. 
 
Meeting Discussion: None 
 
11f. Eighteen-month duration of studies plus long-term extension 
 
Agency Response: 

• We have no objection to the 18-month duration of the studies with the addition of a 
single open-label extension study in which all subjects will receive inclisiran every 6 
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months for approximately 2 years. We note that the 18-month duration allows for 
subjects to be exposed to 4 injections of inclisiran. 

• Evolocumab and alirocumab are approved to lower LDL-C for patient populations 
who would be eligible for your proposed clinical trials. Please explain your thoughts 
regarding not allowing such patients to be treated with PCSK9 inhibitors for the 
duration of your placebo-controlled periods.  
 

Meeting Discussion: The firm stated that the use of evolocumab and alirocumab during the 
placebo-controlled period was not allowed to avoid confounding the interpretation of both the 
efficacy and safety data. The Agency said that if the PCSK9 inhibitors’ indications are 
broadened in the future to include CV risk reduction, the firm will need to consider whether this 
will affect the trial design. If patients are not allowed to use a PCSK9 inhibitor for the duration 
of the trial, the availability of this alternative therapy will need to be thoroughly discussed in the 
informed consent document. 
 
Question 12 
The Medicines Company plans to submit an initial NDA based on the indications listed in 
Section 1.4Error! Reference source not found..  
 
Clinical: We have some general comments about what would be required from a Phase III 
program to support filing for an LDL-C lowering application prior to the submission of a 
completed CVOT.  
 

We do believe, at this time, that there is sufficient supporting evidence that a reduction in 
LDL-C by inclisiran is at least reasonably likely to result in CV risk reduction. To be 
approved under accelerated approval, however, the investigational product must have a 
meaningful advantage over available therapies. Under the assumption that one or more 
PCSK9 inhibitors have been shown to reduce CV morbidity and/or mortality by the time of 
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your NDA submission for inclisiran,1 we would be interested in your analysis of how 
inclisiran could be considered to have a meaningful advantage over available therapies for 
the purposes of meeting the requirements for accelerated approval. This would inform our 
further internal discussions about the feasibility of this potential option. 

 
 

 
 

a. Does FDA agree that the two LDL-C lowering studies (ORION-9 [HeFH]; and 
ORION-10 [ASCVD]) could provide sufficient evidence of efficacy to support 
approval of inclisiran in the indication for adult patients at high risk for 
cardiovascular disease and elevated LDL-C and for adult patients with HeFH? 

 
Agency Response: Yes, two adequate and well-controlled trials should be sufficient to 
establish that inclisiran lowers LDL-C. For comments related to the trial populations, see 
our responses to Question 11a. 
 
Meeting Discussion: None 

 
Meeting Discussion: None 

 
c. Does FDA agree with the proposed size of safety database at the time of filing for the 

initial NDA submission (LDL-C lowering), including the number of subjects exposed 
and duration of treatment, and would be adequate to support approval of inclisiran in 
the proposed subject population? 
 

Agency Response: No, we do not agree. You state that the three placebo controlled LDL-C 
lowering studies will include close to 1100 subjects and will be ~ 18 months in duration and 
4 injections per subject at Days 1, 90, 270 and 450. 
 
ORION-9 (n=400) and ORION-10 (n=600) would provide a total of 500 patients treated 
with inclisiran, and you estimate that only 425 subjects would have an exposure for up to 
17 months (4 injections) at the time of NDA submission. Some of these subjects would be 

                                                           
1 Although we are aware of the publication of the CVOT that investigated evolocumab (Sabatine MS, et al., NEJM 
2017), we have no comment regarding its results since the trial has not yet been reviewed by the Division.  
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ASCVD-risk-equivalents, which probably would not be included in the efficacy population 
assessed for approval , but could 
contribute to the safety database. We believe this would be an inadequate amount of 
exposure to characterize the safety of inclisiran given the large target patient population 
and the expected duration of therapy (lifelong).  At the time of NDA submission, at least 
1500 patients should be exposed to inclisiran for approximately 18 months, in order to 
include the safety data from at least 4 injections. The vast majority of these subjects should 
be exposed to the to-be-marketed doses and formulation of inclisiran in double-blind, 
controlled trials. 
 
The experience with inclisiran, especially the long-term experience in controlled trials, 
needs to include a heterogeneous population with respect to demographics, high- and 
moderately-high risk for CVD, concomitant high- and moderate-high intensity statin 
therapy, diabetes, established cardiovascular disease, and CHF or ischemic 
cardiomyopathy to ensure sufficient representation from the types of patients expected to 
use inclisiran if approved.  
 
Please specify what device(s) you plan to use to administer study drug in these trials and 
whether patients or health care providers will be utilizing the device. 
 
Because an ongoing CVOT would not contribute to the safety database, the status of this 
trial would not factor into our assessment of safety. See our response to Question 12d. 
 
Meeting Discussion: The firm stated that they have decided to increase the enrollment in their 
lipid-lowering trials in response to the Agency’s comments.  
 
They are proposing to increase the number of subjects enrolled in ORION 10 (ASCVD) from 600 
to 1400 (700 on inclisiran). ORION 9 (HEFH) enrollment will remain at 400 (200 on inclisiran) 
and ORION at 60 (30 on inclisiran). The firm will conduct an additional ASCVD trial in Europe 
(ORION-11) and with the safety data from the extension studies should have at least 1500 
subjects exposed to inclisiran for 18 months (4 doses). They are planning to randomize 1:1 
(inclisiran:placebo) throughout the Phase 3 development program. 
 

 
 

 
 
 

 
 

 
  

 
In order to include multiple trials into the safety pool, we recommend consistency with respect to 
key trial design elements, including randomization allocation ratio.  
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d. Does FDA agree with our proposed data management plan to  

to support the 
initial NDA?  

 
 

Agency Response:  No. An ongoing CVOT should not contribute to the safety database in 
the way you propose. However, suspected unexpected serious adverse reactions (SUSARs) 
will need to be submitted from this ongoing CVOT as a matter of standard IND safety 
reporting. 
 

 
 

 
 

 

 
Meeting Discussion: The firm is no longer proposing to conduct an interim analysis of the CVOT 
or to use subjects enrolled in that study in the initial NDA submission. 
 
Question 13 
Does FDA agree with the proposed Phase III ORION-4 CV outcomes study design? 

 
 

 
Clinical: We have only seen the protocol synopsis for ORION-4 CVOT; we may have 
additional comments once the complete protocol and statistical analysis plans are 
submitted. 
 
The FDA 1998 guidance2 outlines several characteristics of a study that could contribute to 
a conclusion that a single study may be adequate to support an effectiveness claim. These 
include a large, multicenter study; consistency across study subsets; multiple “studies” in a 
single study; multiple endpoints involving different events; and statistically very persuasive 
findings. The ORION-4 trial should be well-designed and well-executed. Missing data 
should be negligible. The magnitude of the treatment benefit and whether it is clinically 
meaningful will be an important consideration. Thus, a single pivotal trial may be sufficient 
in specific situations, where the results are exceptionally compelling, which often includes 
statistical evidence considerably stronger than p<0.05 (two-tailed).  
 
                                                           
2 Guidance for Industry: Providing Clinical Evidence of Effectiveness for Human Drug and Biological Products. 
FDA May 1998. 
http://www.fda.gov/downloads/Drugs/GuidanceCompliance%20RegulatoryInformation/Guidances/UCM078749.pdf
+Providing+clinical+evidence+of+effectiveness+for+human+and+bio&client=FDAgov&site=FDAgov&lr=&proxy
stylesheet=FDAgov&output=xml_no_dtd&ie=UTF-8&access=p&oe=UTF-8 
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d. Proposed safety monitoring, including the use of an IDMC with oversight of the 
safety of all the studies in the program? 
 

Clinical: 
• We did not see in your protocol synopsis in the tables of scheduled assessments that 

you were testing for fasting glucose or HgbA1c, although we note that you state a 
plan to do so in your EOP2 briefing package. Please make sure that the assessments 
and pre-specified definitions for new-onset diabetes or worsening of pre-existing 
diabetes mellitus are detailed in your protocols.  

• Collect device-related AEs and narratives related to these AEs. 
• The neurologic exams should be comprehensive and include peripheral sensory and 

motor evaluation, and an assessment of gait, pain, position, strength and reflexes. 
• You state that discontinuation of study drug will be considered if any of the 

following occur on two consecutive occasions at least 4 to 7 days apart and if other 
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causes of liver enzyme elevations such as concomitant medication have been 
considered and ruled out: 

o Unexplained hepatic enzyme elevations >5x ULN 
o Hepatic enzyme elevations ≥3x ULN with levels of bilirubin >1.5x ULN 
o Hepatic enzyme elevations ≥3x ULN in the presence of jaundice and/or other 

clinical signs and symptoms of liver impairment 
 
We refer you to the Guidance for Industry Drug-Induced Liver Injury: 
Premarketing Clinical Evaluation (July 2009)3. The guidance recommends that the 
discontinuation of treatment should be considered if: 

• ALT or AST >8xULN 
• ALT or AST >5xULN for more than 2 weeks 
• ALT or AST >3xULN and (TBL >2xULN or INR >1.5) 
• ALT or AST >3xULN with the appearance of fatigue, nausea, vomiting, right 

upper quadrant pain or tenderness, fever, rash, and/or eosinophilia (>5%) 
 
The investigator should evaluate to see if other causes for the laboratory abnormalities 
are immediately apparent, such as obstructive gall bladder or bile duct disease, viral or 
alcoholic hepatitis, malignancy involving the liver, congestive hepatopathy, other 
hepatotoxins or heritable disorders. 
 
Criteria to withhold inclisiran (and/or statin) and evaluate for drug-induced liver injury 
(DILI) should be included in the protocol. 
 
Meeting Discussion: None 

                                                           
3 
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances
/UCM174090.pdf 
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Meeting Discussion: None 
 
Question 14 
Does FDA agree with the plan for exemption from expedited SAE reporting for protocol-
specified endpoints and disease-related events as outlined for Phase III study ORION-4 
(CVOT)? 
 
Agency Response:  Yes. However, suspected unexpected serious adverse reactions 
(SUSARs) will need to be submitted from this ongoing CVOT as a matter of standard IND 
safety reporting. 
 
Meeting Discussion: None 
 
ADDITIONAL COMMENTS: 

1. The to-be-marketed formulation and dose must be used in the Phase III trials. 
Ideally, the devices intended for marketing would also be used substantially in 
Phase III trials.  
 

2. Will inclisiran be administered by a health care provider in the clinic throughout 
the trials? If so, do you plan on labeling that inclisiran should only be administered 
by a HCP in the clinic? If you intend for inclisiran to be administered by the patient 
at home, what data will you be providing to support this? 

 
Meeting Discussion: None 
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At the conclusion of the discussion, the firm inquired about submission of a Breakthrough 
Designation Request (BTDR).The Agency recommended that the firm consider submitting a 
request for Preliminary BTDR Advice. Although the advice provided for a preliminary BTDR 
request is based solely within the review division compared with a formal BTDR, which involves 
CDER’s Medical Policy Council, this informal program is intended to help the firm make a 
decision on whether to pursue BT designation and how to focus a formal request. The Agency 
reminded the firm that Breakthrough Designation requires that the firm show that inclisiran is 
intended to treat a serious condition AND has preliminary clinical evidence indicating that the 
drug may demonstrate substantial improvement on a clinically significant endpoint(s) over 
available therapies. The Agency surmised that the latter criteria will be challenging 

 
may not meet the threshold for substantial improvement on a 

clinically significant endpoint(s) over available therapies. 
 
Following the meeting, the Preliminary BTDR Advice form was emailed to the company. 
 
3.0 OTHER IMPORTANT MEETING INFORMATION 
 
PREA REQUIREMENTS 
 
Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients (which includes new salts and new fixed combinations), new indications, new 
dosage forms, new dosing regimens, or new routes of administration are required to contain an 
assessment of the safety and effectiveness of the product for the claimed indication(s) in 
pediatric patients unless this requirement is waived, deferred, or inapplicable.   
Please be advised that under the Food and Drug Administration Safety and Innovation Act 
(FDASIA), you must submit an Initial Pediatric Study Plan (iPSP) within 60 days of an End of 
Phase 2 (EOP2) meeting.  In the absence of an EOP2 meeting, refer to the draft guidance below.  
The iPSP must contain an outline of the pediatric study or studies that you plan to conduct 
(including, to the extent practicable study objectives and design, age groups, relevant endpoints, 
and statistical approach); any request for a deferral, partial waiver, or waiver, if applicable, along 
with any supporting documentation, and any previously negotiated pediatric plans with other 
regulatory authorities.  The iPSP should be submitted in PDF and Word format. Failure to 
include an Agreed iPSP with a marketing application could result in a refuse to file action.  

 
For additional guidance on the timing, content, and submission of the iPSP, including an iPSP 
Template, please refer to the draft guidance for industry, Pediatric Study Plans: Content of and 
Process for Submitting Initial Pediatric Study Plans and Amended Pediatric Study Plans at:  
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
CM360507.pdf.  In addition, you may contact the Division of Pediatric and Maternal Health at 
301-796-2200 or email pdit@fda.hhs.gov.  For further guidance on pediatric product 
development, please refer to: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/ucm049867.ht
m.   
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DATA STANDARDS FOR STUDIES 
 
Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  
electronic format as specified by [FDA].” FDA has determined that study data contained in 
electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the 
Agency can process, review, and archive.  Currently, the Agency can process, review, and 
archive electronic submissions of clinical and nonclinical study data that use the standards 
specified in the Data Standards Catalog (Catalog) (See 
http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm).   
 
On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in 
Electronic Format--- Standardized Study Data 
(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/
UCM292334.pdf).  This guidance describes the submission types, the standardized study data 
requirements, and when standardized study data will be required.  Further, it describes the 
availability of implementation support in the form of a technical specifications document,  Study 
Data Technical Conformance Guide (Conformance Guide) (See 
http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd
f), as well as email access to the eData Team (cder-edata@fda.hhs.gov) for specific questions 
related to study data standards.  Standardized study data will be required in marketing 
application submissions for clinical and nonclinical studies that start on or after December 17, 
2016.  Standardized study data will be required in commercial IND application submissions for 
clinical and nonclinical studies that start on or after December 17, 2017.  CDER has produced a 
Study Data Standards Resources web page that provides specifications for sponsors regarding 
implementation and submission of clinical and nonclinical study data in a standardized 
format.  This web page will be updated regularly to reflect CDER's growing experience in order 
to meet the needs of its reviewers.  

 
Although the submission of study data in conformance to the standards listed in the FDA Data 
Standards Catalog will not be required in studies that start before December 17, 2016, CDER 
strongly encourages IND sponsors to use the FDA supported data standards for the submission of 
IND applications and marketing applications.  The implementation of data standards should 
occur as early as possible in the product development lifecycle, so that data standards are 
accounted for in the design, conduct, and analysis of clinical and nonclinical studies.  For clinical 
and nonclinical studies, IND sponsors should include a plan (e.g., in the IND) describing the 
submission of standardized study data to FDA.  This study data standardization plan (see the 
Conformance Guide) will assist FDA in identifying potential data standardization issues early in 
the development program. 
 
Additional information can be found at  
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr
onicSubmissions/ucm248635.htm. 
 
For general toxicology, supporting nonclinical toxicokinetic, and carcinogenicity studies,  
CDER encourages sponsors to use Standards for the Exchange of Nonclinical Data (SEND) and 
submit sample or test data sets before implementation becomes required.  CDER will provide 
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feedback to sponsors on the suitability of these test data sets.  Information about submitting a test 
submission can be found here: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr
onicSubmissions/ucm174459.htm  

 
LABORATORY TEST UNITS FOR CLINICAL TRIALS 
 
CDER strongly encourages IND sponsors to identify the laboratory test units that will be 
reported in clinical trials that support applications for investigational new drugs and product 
registration.  Although Système International (SI) units may be the standard reporting 
mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. 
conventional units and SI units might be necessary to minimize conversion needs during review.  
Identification of units to be used for laboratory tests in clinical trials and solicitation of input 
from the review divisions should occur as early as possible in the development process.  For 
more information, please see the FDA website entitled, Study Data Standards Resources and the 
CDER/CBER Position on Use of SI Units for Lab Tests website found at 
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm372553.htm.  
 
SUBMISSION FORMAT REQUIREMENTS 
 
The Electronic Common Technical Document (eCTD) is CDER and CBER’s standard format for 
electronic regulatory submissions.  Beginning May 5, 2017, the following submission types: 
NDA, ANDA, BLA and Master Files must be submitted in eCTD format.  Commercial IND 
submissions must be submitted in eCTD format beginning May 5, 2018.  Submissions that do 
not adhere to the requirements stated in the eCTD Guidance will be subject to rejection.  For 
more information please visit: http://www.fda.gov/ectd.  
 
ABUSE POTENTIAL ASSESSMENT 
 
Drugs that affect the central nervous system, are chemically or pharmacologically similar to 
other drugs with known abuse potential, or produce psychoactive effects such as mood or 
cognitive changes (e.g., euphoria, hallucinations) need to be evaluated for their abuse potential 
and a proposal for scheduling will be required at the time of the NDA submission 
[21 CFR 314.50(d)(5)(vii)].  For information on the abuse potential evaluation and information 
required at the time of your NDA submission, see the Guidance for Industry, Assessment of 
Abuse Potential of Drugs, available at: 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
CM198650.pdf. 
 
Office of Scientific Investigations (OSI) Requests  
• The Office of Scientific Investigations (OSI) requests that the following items be provided to 

facilitate development of clinical investigator and sponsor/monitor/CRO inspection 
assignments, and the background packages that are sent with those assignments to the FDA 
field investigators who conduct those inspections (Item I and II).  This information is 
requested for all major trials used to support safety and efficacy in the application (i.e., phase 
2/3 pivotal trials).  Please note that if the requested items are provided elsewhere in 
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submission in the format described, the Applicant can describe location or provide a link to 
the requested information. 

 
• The dataset that is requested in Item III below is for use in a clinical site selection model that 

is being piloted in CDER.  Electronic submission of the site level dataset is voluntary and is 
intended to facilitate the timely selection of appropriate clinical sites for FDA inspection as 
part of the application and/or supplement review process.   

• This request also provides instructions for where OSI requested items should be placed 
within an eCTD submission (Attachment 1, Technical Instructions: Submitting Bioresearch 
Monitoring (BIMO) Clinical Data in eCTD Format). 

 
I. Request for general study related information and comprehensive clinical investigator 

information (if items are provided elsewhere in submission, describe location or provide 
link to requested information). 

 
1. Please include the following information in a tabular format in the original NDA for each 

of the completed pivotal clinical trials: 
a. Site number 
b. Principal investigator 
c. Site Location: Address (e.g., Street, City, State, Country) and contact information 

(i.e., phone, fax, email) 
d. Location of Principal Investigator: Address (e.g., Street, City, State, and Country) and 

contact information (i.e., phone, fax, email).  If the Applicant is aware of changes to a 
clinical investigator’s site address or contact information since the time of the clinical 
investigator’s participation in the study, we request that this updated information also 
be provided. 

 
2. Please include the following information in a tabular format, by site, in the original NDA 

for each of the completed pivotal clinical trials: 
a. Number of subjects screened at each site  
b. Number of subjects randomized at each site  
c. Number of subjects treated who prematurely discontinued for each site by site  

 
3. Please include the following information in a tabular format in the NDA for each of the 

completed pivotal clinical trials: 
a. Location at which sponsor trial documentation is maintained (e.g., , monitoring plans 

and reports, training records, data management plans, drug accountability records, 
IND safety reports, or other sponsor records as described ICH E6, Section 8).  This is 
the actual physical site(s) where documents are maintained and would be available for 
inspection 

b. Name, address and contact information of all Contract Research Organization (CROs) 
used in the conduct of the clinical trials and brief statement of trial related functions 
transferred to them.  If this information has been submitted in eCTD format 
previously (e.g., as an addendum to a Form FDA 1571, you may identify the 
location(s) and/or provide link(s) to information previously provided. 
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c. The location at which trial documentation and records generated by the CROs with 
respect to their roles and responsibilities in conduct of respective studies is 
maintained.  As above, this is the actual physical site where documents would be 
available for inspection. 

 
4. For each pivotal trial, provide a sample annotated Case Report Form (or identify the 

location and/or provide a link if provided elsewhere in the submission).  
5. For each pivotal trial provide original protocol and all amendments ((or identify the 

location and/or provide a link if provided elsewhere in the submission). 
 
 
II. Request for Subject Level Data Listings by Site 

 
1. For each pivotal trial: Site-specific individual subject data listings (hereafter referred to as 

“line listings”).  For each site, provide line listings for: 
a. Listing for each subject consented/enrolled; for subjects who were not randomized to 

treatment and/or treated with study therapy, include reason not randomized and/or 
treated 

b. Subject listing for treatment assignment (randomization) 
c. Listing of subjects that discontinued from study treatment and subjects that 

discontinued from the study completely (i.e., withdrew consent) with date and reason 
discontinued 

d. Listing of per protocol subjects/ non-per protocol subjects and reason not per protocol 
e. By subject listing of eligibility determination (i.e., inclusion and exclusion criteria) 
f. By subject listing, of AEs, SAEs, deaths and dates 
g. By subject listing of protocol violations and/or deviations reported in the NDA, 

including a description of the deviation/violation 
h. By subject listing of the primary and secondary endpoint efficacy parameters or 

events.  For derived or calculated endpoints, provide the raw data listings used to 
generate the derived/calculated endpoint. 

i. By subject listing of concomitant medications (as appropriate to the pivotal clinical 
trials) 

j. By subject listing, of testing (e.g., laboratory, ECG) performed for safety monitoring 
 

2. We request that one PDF file be created for each pivotal Phase 2 and Phase 3 study using 
the following format: 
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III. Request for Site Level Dataset: 
 
OSI is piloting a risk based model for site selection.  Voluntary electronic submission of site 
level datasets is intended to facilitate the timely selection of appropriate clinical sites for FDA 
inspection as part of the application and/or supplement review process.  If you wish to 
voluntarily provide a dataset, please refer to the draft Guidance for Industry Providing 
Submissions in Electronic Format – Summary Level Clinical Site Data for CDER’s Inspection 
Planning” (available at the following link 
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332468.pdf ) for the structure and format of this data set.   
 

Attachment 1 

Technical Instructions:   
Submitting Bioresearch Monitoring (BIMO) Clinical Data in eCTD Format 

 
 

A. Data submitted for OSI review belongs in Module 5 of the eCTD.  For items I and II in 
the chart below, the files should be linked into the Study Tagging File (STF) for each 
study.  Leaf titles for this data should be named “BIMO [list study ID, followed by brief 
description of file being submitted].”  In addition, a BIMO STF should be constructed 
and placed in Module 5.3.5.4, Other Study reports and related information.  The study ID 
for this STF should be “bimo.”  Files for items I, II and III below should be linked into 
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this BIMO STF, using file tags indicated below.  The item III site-level dataset filename 
should be “clinsite.xpt.” 

 
DSI Pre-

NDA 
Request 

Item4 

STF File Tag Used For Allowable 
File 

Formats 

I data-listing-dataset Data listings, by study .pdf 
I annotated-crf 

 
Sample annotated case 
report form, by study 

.pdf 

II data-listing-dataset Data listings, by study 
(Line listings, by site) 

.pdf 

III data-listing-dataset  Site-level datasets, across 
studies 

.xpt 

III data-listing-data-definition Define file .pdf 
 

B. In addition, within the directory structure, the item III site-level dataset should be placed 
in the M5 folder as follows: 

 

 
 

C. It is recommended, but not required, that a Reviewer’s Guide in PDF format be included.  
If this Guide is included, it should be included in the BIMO STF.  The leaf title should be 
“BIMO Reviewer Guide.”  The guide should contain a description of the BIMO elements 
being submitted with hyperlinks to those elements in Module 5.   

 

                                                           
4 Please see the OSI Pre-NDA/BLA Request document for a full description of requested data files 
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References: 
 
eCTD Backbone Specification for Study Tagging Files v. 2.6.1 
(http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/ElectronicSubmissions/UCM163560.pdf) 
 
FDA eCTD web page 
(http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Elect
ronicSubmissions/ucm153574.htm) 
 
For general help with eCTD submissions:  ESUB@fda.hhs.gov 

NEW PROTOCOLS AND CHANGES TO PROTOCOLS 
 
To ensure that the Division is aware of your continued drug development plans and to facilitate 
successful interactions with the Division, including provision of advice and timely responses to 
your questions, we request that the cover letter for all new phase 2 or phase 3 protocol 
submissions to your IND or changes to these protocols include the following information: 
 

1. Study phase 
2. Statement of whether the study is intended to support marketing and/or labeling changes 
3. Study objectives (e.g., dose finding) 
4. Population 
5. A brief description of the study design (e.g., placebo or active controlled)  
6. Specific concerns for which you anticipate the Division will have comments 
7. For changes to protocols only, also include the following information:  

• A brief summary of the substantive change(s) to the protocol (e.g., changes to 
endpoint measures, dose, and/or population)  

• Other significant changes 
• Proposed implementation date 

 
We recommend you consider requesting a meeting to facilitate discussion of multiple and/or 
complex issues.   
 
4.0 ISSUES REQUIRING FURTHER DISCUSSION 
None 
 
5.0 ACTION ITEMS 
None 
 
6.0 ATTACHMENTS AND HANDOUTS 
Document containing firm’s responses to FDA’s preliminary responses. 
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Firm’s response to FDA’s preliminary responses  

We appreciate FDA’s in-depth and thoughtful preliminary feedback and agree to incorporate your 
recommendations into the ORION program. We are providing brief written responses prior to our 
meeting this Thursday in order to use the meeting time as efficiently as possible.  

We would like to focus our discussion on questions 2 & 8, 4, 7, 10, 11, 11f, 12c, and 13. 

 
Question 2 and 8 - Nonclinical study reports 

Agency Response:  No, we do not agree. 

MDCO Response: We agree with providing final study reports from our rat and rabbit dose range 
finding studies, and audited draft study reports, which include all terminal endpoints, and will be 
submitted to the IND prior to submission of our final Phase III clinical protocol(s).   

However, MDCO would appreciate FDA agreeing to providing feedback on draft protocols prior to 
submitting the nonclinical reports. 

 

Question 4 – Immunogenicity  

Agency Response: In general, we agree with your tiered approach to testing for ADA. In your 
meeting package, you state that you have not detected ADA in inclisiran treated subjects to date. 
If you do detect ADA in inclisiran-treated subjects, please determine whether those antibodies 
cross-react with human RNA so that we may better understand the risk of the ADA. 

MDCO Response:  We appreciate the support for our tiered approach to testing for ADA. While 
we are committed to thorough screening and testing for ADA, we are also aware that RNA is not 
a stable reagent and is degraded rapidly in plasma once released from cells. Therefore we would 
like to discuss challenges, limitations and potential solutions to possible cross reactivity against 
human RNA with ADA from inclisiran.   

 

Question 7 - Does FDA agree with the overall clinical pharmacology package and agree 
that they could support an eventual NDA submission and approval? 

Agency Response: We recommend assessing the effect of inclisiran on statin PK and PCSK9 at 
steady state for statin PK (e.g., using population analysis approach with sparse blood sampling in 
subset of a Phase III trial). 

MDCO Response: Based on the recently completed in vitro CYP enzyme (inducer and inhibitor) 
studies and renal transporters study we do not anticipate meaningful drug-drug interactions. The 
final study reports for these CYP studies were very recently submitted to the IND and the in vitro 
renal transporters study report will be submitted to the IND shortly. 

In the meantime, we would appreciate further thoughts from the Agency on investigative 
approaches to the population PK of statins in patients receiving inclisiran. Can you please help us 
understand the rationale and methods you have in mind.  
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Question 10 - Does FDA agree with the dose selection of 300 mg for the Phase III 
program? Does FDA agree with the selected dose regimen? 

Agency Response: We have no objection to the dose selection of 300 mg for the Phase III 
program. It is important to consider that having only one dose in Phase III does not allow for 
down-titration based on dose-related tolerability or safety issues that may arise. 

The proposed dosing (i.e., 300 mg given on Day 1, Day 90, and every 6 months thereafter) is 
primarily supported by modeling and simulation. Details of modeling and simulation were not 
provided for us to evaluate your proposed dosing regimen. We recommend providing general 
approaches of your modeling and simulation with primary data (e.g., PCSK9, LDL-C) supporting 
your modeling. 

Based on your modeling, your proposed regimen is expected to yield larger variability in LDL-C 
reduction over time than what would be expected with dosing every 120 days. How would you 
expect a health care provider to interpret and react to this variability in LDL-C reduction in terms 
of determining whether a patient’s LDL-C reduction is sufficient and/or adjusting adjunctive lipid-
lowering therapy? 

In Figure 4 (page 34) it appears that the dosing schedule of 300 mg inclisiran given at Days 1, 60 
and every 120 days thereafter achieved a somewhat greater and more consistent reduction in 
LDL-C. What is your rationale for not choosing this regimen for further development? 

MDCO Response: We acknowledge and appreciate your acceptance of the 300 mg dose and 
propose to submit to the IND for FDA review, a comprehensive rationale to support the chosen 
dose and dose regimen based on clinical data and PD modeling and simulation. 

 

Question 11- Does FDA agree with the study design for the pivotal LDL-C lowering studies, 
 ORION-9 (HeFH), and ORION-10 (ASCVD)? 

Agency Response: We note that you are excluding subjects with any history of hemorrhagic 
stroke from all 3 of your protocols. Provide your rationale for this exclusion. 

MDCO Response: Our rationale to exclude subjects with any history of hemorrhagic stroke is 
based on published literature that indicates that subjects with low levels of LDL-C may have an 
increased risk of hemorrhagic stroke (CTTC Collaboration, Lancet 2010; 376:1670-1681). We 
also note that this exclusion has been incorporated in similar studies (e.g., SPIRE II, FOURIER). 

 

Question 11f - Eighteen-month duration of studies plus long-term extension (LDL-C 
lowering Phase III Trials) 

Agency Response: Evolocumab and alirocumab are approved to lower LDL-C for patient 
populations who would be eligible for your proposed clinical trials. Please explain your thoughts 
regarding not allowing such patients to be treated with PCSK9 inhibitors for the duration of your 
placebo-controlled periods. 

MDCO Response:  The Phase III placebo controlled studies were designed to exclude the use of 
evolocumab and alirocumab during the placebo controlled period to avoid confounding the 
interpretation of both the efficacy and safety data.   
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Question 12c - Does FDA agree with the proposed size of safety database at the time of 
filing for the initial NDA submission (LDL-C lowering), including the number of subjects 
exposed and duration of treatment, and would be adequate to support approval of 
inclisiran in the proposed subject population? 

Agency Response: No, we do not agree. 

MDCO Response: The Medicines Company appreciates the FDA feedback and we have 
modified our program to address the FDA recommendations.   

We agree  
 We plan to increase the size of the LDL-C program so that the safety 

database at the time of the NDA filing is significantly more robust. We plan to increase the 
number of subjects in the ORION-10 trial and add another trial, ORION-11 thereby providing a 
safety database of at least 1500 patients receiving inclisiran for a minimum of 18 months 
duration. 

We propose the following phase III LDL-C lowering studies: 

• ORION-5 HoFH – 60 patients (30 inclisiran) 
• ORION-9 HeFH – 400 patients (200 inclisiran) 
• ORION-10 ASCVD (US) – 1400 patients (700 inclisiran) 
• ORION-11 ASCVD (EU) – 1400 patients (700 inclisiran) 
• Extension trials (ORION-3, ORION-8) will contribute longer term exposure data 

Does FDA agree with this modified plan to support an LDL-C lowering NDA and provides a 
sufficiently sized safety database? 
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IND 127589 – Inclisiran EOPII Meeting – FDA Preliminary Feedback with The Medicines Company’s Response 
 

 
 

Question  FDA Preliminary Feedback The Medicines Company Preliminary 
Response 

Question 
1 
 

Does FDA agree that the data 
from the nonclinical studies 
outlined in the table below, 
could support the initiation 
of the planned Phase III 
clinical studies? 

Agency Response:  
The scope of the studies identified, and the data that have been 
submitted to date, would, in general, be sufficient to support Phase III 
clinical development; however, please see our responses to questions 
2 and 8 with regard to the timing of nonclinical data submission as it 
relates to clinical protocol initiation. 

No discussion requested 

Question 
2 

Does FDA agree with our 
plans to initiate subject 
enrollment in the ORION-4 
study in parallel with 
submission of the in-life data 
from fertility and embryo-
fetal development and 
reproductive toxicology 
studies? 
 

Agency Response: No, we do not agree. Final study reports from your 
rat and rabbit dose range finding studies, and audited draft study 
reports, which include all terminal endpoints, should be submitted to 
the IND prior to submission of your Phase III clinical protocol(s). 

We agree with providing final study 
reports from our rat and rabbit dose range 
finding studies, and audited draft study 
reports, which include all terminal 
endpoints, and will be submitted to the 
IND prior to submission of our final Phase 
III clinical protocol(s).   
However, MDCO would appreciate FDA 
agreeing to providing feedback on draft 
protocols prior to submitting the 
nonclinical reports. 

Question 
3 

Does FDA agree that the 
nonclinical studies 
summarized in Table 1 
included above and the 
studies listed in Table 2 
below could support an 
eventual NDA submission 
and approval? 

Agency Response: The scope of the studies identified appears to be 
adequate to support an eventual NDA submission. Whether the 
studies support approval is a review issue. 

No discussion requested 

Question 
4 

Does FDA agree with the 
sponsor’s plans for testing 
immunogenicity via the 
validated antidrug antibody 
(ADA) assay? 

Agency Response: In general, we agree with your tiered approach to 
testing for ADA. 
However, we have a few specific comments about your proposal: 
1) You propose to obtain samples for ADA testing at on days 1, 90, 
180, 270, 360, 450,510, and 540. We recommend that you also obtain 
a sample at day 30 to evaluate for early IgG responses. 
2) In your meeting package, you state that you have not detected ADA 
in inclisiran treated subjects to date. If you do detect ADA in inclisiran-
treated subjects, please determine whether those antibodies cross-

1- We agree to include a sample at day 
30 

2- We appreciate the support for our 
tiered approach to testing for ADA. 
While we are committed to thorough 
screening and testing for ADA, we are 
also aware that RNA is not a stable 
reagent and is degraded rapidly in 
plasma once released from cells. 
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react with human RNA so that we may better understand the risk of 
the ADA. 
3) On March 28, 2017, you submitted a validation report for an ADA 
assay. We recommend that you wait to test for ADA in samples 
collected during pivotal clinical trials until after we have had the 
opportunity to review and provide you with feedback on the assay. 
4) In the Table of Assessments for the ORION-4 study, footnote 6, 
which is associated with the Fasted Lipid Profile/Biomarkers, does not 
mention ADA testing. However, the analogous footnote in the ORION-
5, -9, and -10 studies does indicate that those assessments include 
ADA testing.  
Please confirm that ADA will be assessed in the ORION-4 study.  
Regarding the potential for anti-inclisiran (ADA) antibodies and 
anaphylactic reactions: 
- In cases of anaphylaxis or anaphylaxis-like reactions, collection of 

tryptase should be collected within 30 minutes, if feasible. 
- If anaphylaxis-like cases do occur, you should provide the time 

course of these events in the Investigator’s Brochure. 
- Provide the status of the development of your assay for antibody 

IgE detection. 

Therefore we would like to discuss 
challenges, limitations and potential 
solutions to possible cross reactivity 
against human RNA with ADA from 
inclisiran.   

3- We highly appreciate your willingness 
to review and agree to wait until after 
you have had an opportunity to 
review and provide us with feedback 
on the assay. 

4- We confirm we will assess ADA in the 
ORION-4 study. 
- We agree to collect tryptase 

within 30 minutes during clinical 
observation of anaphylaxis (we 
agreed to do this in ORION-3 as 
well) 

- We will update the IB if cases of 
anaphylaxis-like cases occur 

- We are currently exploring 
specialized vendors to develop 
IgE antibody assay and will 
provide a status update when 
available 

Question 
5 

Does FDA agree that a 
dedicated thorough QT study 
for inclisiran will not be 
required for an eventual NDA 
submission? 

Agency Response: The decision will be conveyed to you once we 
receive a response to the consult sent on February 22, 2017. 

We understand our request for a waiver 
from performing a TQT study was denied 
and look forward to receiving your 
feedback and guidance on how to proceed 
with a TQT study with inclisiran. 
 

Question 
6 

Does FDA agree with the 
proposed approach for 
population assessment of PD 
parameters (without specific 
PK parameter assessment)? 

Agency Response:  
We acknowledge that there is significant dissociation between PK and 
PD for inclisiran, and clinical pharmacology information can be 
assessed using PD (e.g., PCSK9) data with adequate justification. We 
have following comments: 
- Provide details of population assessment of PD parameters 

focusing on how to assess the parameters (e.g., correlation 
analysis between PCSK9 and clinical endpoints) and the primary 

We acknowledge the FDA’s feedback and 
we will provide the details of the 
population assessment of PD parameters 
focusing on how to assess the parameters 
and the primary application of 
parameters. 

Reference ID: 4088559



application of parameters (e.g., prediction of LDL-C using PCSK9 
for efficacy). 

- For your analysis plan, you should provide adequate data to 
support PCSK9 measurements as an assessment of both efficacy 
(e.g., quantitative correlation between PCSK9 and LDL-C with and 
without a treatment) and safety of inclisiran, including roles of 
clinically relevant covariates (e.g., baseline PCSK9 level, body 
weight, and/or liver function biomarkers such as bilirubin, ALT, 
AST). 

Question 
7 

Does FDA agree with the 
overall clinical pharmacology 
package and agree that they 
could support an eventual 
NDA submission and 
approval? 

Agency Response: 
- We recommend that you use the final to-be-marketed product in 

Phase III. You should provide pivotal bridging data if there will be 
any significant changes in the commercial formulation or 
presentation (e.g., prefilled syringe) as compared to those used in 
Phase III. 

- Provide robust validation reports of bioanalytical studies for PD in 
addition to PK assessment. 

- We recommend assessing the effect of inclisiran on statin PK and 
PCSK9 at steady state for statin PK (e.g., using population analysis 
approach with sparse blood sampling in subset of a Phase III trial). 
 

- We recommend conducting the hepatic impairment study before 
initiating Phase III trials since the study results may provide 
insight of clinically relevant covariates supporting population PD 
assessment. 

- We plan to use the final to be 
marketed product in Phase III. 

 
- We will provide validation reports for 

the bioanalytical studies for PD in 
addition to PK assessment. 

 
- Based on the recently completed in 

vitro CYP enzyme (inducer and 
inhibitor) studies and renal 
transporters study we do not 
anticipate meaningful drug-drug 
interactions. The final study reports 
for these CYP studies were very 
recently submitted and the in vitro 
renal transporters study report will be 
submitted to the IND shortly.   

 
- In the meantime, we would 

appreciate further thoughts from the 
Agency on investigative approaches 
to the population PK of statins in 
patients receiving inclisiran. Can you 
please help us understand the 
rationale and methods you have in 
mind. 

 
- Current studies exclude patients with 

active liver disease.  We plan on 
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conducting a hepatic impairment 
study during the Phase III program 
and will incorporate the findings in 
the Phase III pop PD analyses.  

 
Question 

8 
Does FDA agree with The 
Medicines Company’s plans 
to initiate the Phase III 
program based on 
the clinical safety assessment 
from the ORION-1 trial of the 
use of statins concurrently 
with 
inclisiran along with the 
Sponsor’s commitment of 
providing an interim audited 
draft report from the in-life 
portion of the combination 
toxicology study by 
September 2017? 

Agency Response:  
No, we do not agree. Terminal end-point data from the combination 
toxicity study are required to support initiation of Phase III clinical 
protocols. 

Yes we agree to provide terminal end-
point data from the combination tox study 
to support the initiation of Phase III 
clinical protocol(s).   
 

Question 
9 

Does FDA agree that the 
Phase I data along with the 
Phase II ORION-1 study data 
are adequate to support the 
initiation of the proposed 
Phase III clinical program? 
 

Agency Response: Refer to the responses to Questions 7 and 8. 
 
 

No discussion requested 

Question 
10 

Does FDA agree with the 
dose selection of 300 mg for 
the Phase III program? Does 
FDA agree with the selected 
dose regimen? 

Agency Response:  
We have no objection to the dose selection of 300 mg for the Phase III 
program. It is important to consider that having only one dose in 
Phase III does not allow for down-titration based on dose-related 
tolerability or safety issues that may arise. 
 
The proposed dosing (i.e., 300 mg given on Day 1, Day 90, and every 6 
months thereafter) is primarily supported by modeling and 
simulation. Details of modeling and simulation were not provided for 
us to evaluate your proposed dosing regimen. We recommend 
providing general approaches of your modeling and simulation with 

We acknowledge and appreciate your 
acceptance of the 300 mg dose and 
propose to submit to the IND for FDA 
review, a comprehensive rationale to 
support the chosen dose and dose 
regimen based on clinical data and PD 
modeling and simulation. 
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primary data (e.g., PCSK9, LDL-C) supporting your modeling. 
 
Based on your modeling, your proposed regimen is expected to yield 
larger variability in LDL-C reduction over time than what would be 
expected with dosing every 120 days. How would you expect a health 
care provider to interpret and react to this variability in LDL-C 
reduction in terms of determining whether a patient’s LDL-C 
reduction is sufficient and/or adjusting adjunctive lipid-lowering 
therapy? 
 
In Figure 4 (page 34) it appears that the dosing schedule of 300 mg 
inclisiran given at Days 1, 60 and every 120 days thereafter achieved a 
somewhat greater and more consistent reduction in LDL-C. What is 
your rationale for not choosing this regimen for further development? 

 

Question 
11 

Does FDA agree with the 
study design for the pivotal 
LDL-C lowering studies, 

 
 ORION-9 (HeFH), and 

ORION-10 (ASCVD)? 
Specifically does FDA agree 
with the following? 
Target subject population as 
well as the 
inclusion/exclusion criteria 
Inclusion of subjects with 
mild or moderate renal 
impairment Primary and 
secondary endpoints 
Proposed safety monitoring 
plans, including the use of an 
unblinded Independent Data 
Monitoring Committee 
(IDMC) with oversight for the 
whole program 
Statistical consideration and 
underlying assumptions, 
including the power and 

Clinical: We have only seen the protocol synopses for these trials; we 
may have additional comments once the complete protocols and 
statistical analysis plans are submitted. 
 
11a. Target subject population: 
Agency Response: We have the following comments that are 
applicable to all of the Phase III trials and the CVOT: 
- In  populations, subjects should be on maximally 

tolerated statin therapy. For the populations that you have 
identified, we would anticipate that the majority of subjects 
would be on high-intensity statin therapy, such as atorvastatin 40 
or 80 mg or rosuvastatin 20 or 40 mg. 

- We note that you are excluding subjects with any history of 
hemorrhagic stroke from all 3 of your protocols. Provide your 
rationale for this exclusion. 

- We note that you are excluding subjects with previous or current 
treatment (within 90 days of screening) with monoclonal 
antibodies to PCSK9. We understand your rationale for this 
exclusion during the trial. However, could one conceivably use a 
therapy such as evolocumab or alirocumab with inclisiran given 
the distinct mechanisms of lowering PCSK9? And if one should 
not, do you plan to have this as one of the contraindications for 
use for your product if it is approved? 

 

We plan to submit the full draft protocols 
for your review and would appreciate 
your feedback. 
 
We agree and anticipate that a majority of 
non-HoFH patients will be on maximally 
tolerated statin therapy. 
 
Our rationale to exclude subjects with any 
history of hemorrhagic stroke is based on 
published literature that indicates that 
subjects with low levels of LDL-C may have 
an increased risk of hemorrhagic stroke 
(CTTC Collaboration, Lancet 2010; 
376:1670-1681). We also note that this 
exclusion has been incorporated in similar 
studies (e.g., SPIRE II, FOURIER). 
 
We are performing a clinical switching 
study between MAb’s and inclisiran 
(ORION-3). 
 
We don’t anticipate the drugs being used 
together however we do not think using 
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sample size of the study? 
Eighteen-month duration of 
studies plus long-term 
extension? 

On a similar note, are you planning any clinical or nonclinical 
interaction studies to assess possible efficacy and/or safety 
interactions with inclisiran and other drugs/therapies commonly used 
in the general hyperlipidemia population and the HoFH population, 
such as lipid apheresis, PCSK9 inhibitors, lomitapide, and 
mipomersen? 
- Eligibility criteria should be as inclusive as possible. 

o For example, you have exclusion criteria for ALT/AST 
> 2xULN or total bilirubin > 1.5xULN; we 
recommend that you liberalize these criteria. 

o We recommend that you include patients with 
stable heart failure, especially those with ischemic 
cardiomyopathy. 

o As soon as data from the renal impairment study 
(ORION-7) are available, we recommend you include 
patients with eGFR <30 mL/min/1.73m2 into all of 
your Phase III trials if supported by the data. 

them together would lead to a safety 
issue.   
 
We currently do not have plans to conduct 
nonclinical or clinical interaction studies 
with inclisiran and PCSK9 inhibitors, 
lomitapide, and mipomersen. 
 
We agree to include all the suggested 
eligibility criteria in our Phase III studies. 
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ORION-9 (HeFH): 
- We note that this trial could enroll some subjects that are 

diagnosed with HeFH solely by genetic criteria. Please ensure that 
you capture the necessary clinical data to support a clinical 
diagnosis of HeFH as well, such that the genetic criteria could 
largely be considered supportive. 

 
ORION-10 (ASCVD): 
- The eligibility criteria include: History of ASCVD or ASCVD-risk 

equivalents (symptomatic atherosclerosis, Type 2 diabetes, FH, 
including subjects whose 10-year risk of a CV event assessed by 
Framingham Risk Score >20% or equivalent has a target LDL-C of 
<100 mg/dL). With our current regulatory approach to LDL-C 
lowering drugs, the  indication for inclisiran 
would likely be similar to that granted for evolocumab and 

We will ensure that we capture the 
necessary clinical data to support a clinical 
diagnosis of HeFH such that the genetic 
criteria could largely be considered 
supportive. 
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alirocumab (i.e., as an adjunct to diet and maximally tolerated 
statin therapy for the treatment of adults with HeFH or clinical 
ASCVD, who require additional lowering of LDL-C) unless you 
have positive results from a CVOT.  

 

 

 

 11b. Subjects with mild to 
moderate renal impairment 
 

Agency Response:  
We have no objection to the inclusion of subjects with mild or 
moderate renal impairment. When the data from the renal 
impairment study (ORION-7) are available, we recommend you 
include patients with eGFR < 30 mL/min/1.73m2 into all of your Phase 
III trials if supported by the data. 

We agree with the FDA’s response. 

 11c.Primary and secondary 
efficacy endpoints 
(abbreviated) 

We agree to carefully consider FDA’s 
feedback on the primary endpoint timing. 
 
We will incorporate FDA’s 
recommendations into the draft protocols 
and submit for your review. 
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ORION-9 (HeFH) and ORION-10 (ASCVD): 
We have no objection to the primary endpoint of change and 
percentage change in LDL-C from baseline to Day 510. 

 
 

- Missing data should be negligible. 
- Subjects should be followed to the end of study regardless of the 

subject’s adherence to investigational product. 
- Subjects should be encouraged to complete all planned visits 

regardless of their adherence to investigational product 
administration. Vital status should be obtained periodically and 
should be obtained at the end of the study for all subjects unless 
prohibited by local law. 

 
 

  

 11d. Safety monitoring and 
assessments 

Agency Response:  
We agree with using an unblinded Independent Data Monitoring 
Committee (IDMC) with oversight for the whole program. 
We have the following comments that are applicable to all of the 
Phase III trials: 
- We did not see in your protocol synopses in the tables of 

scheduled assessments that you were testing for fasting glucose 

We agree with FDA’s feedback and plan to 
include the recommended assessments. 
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or HgbA1c, although we note that you state a plan to do so in 
your EOP2 briefing package. Please make sure that the 
assessments and pre-specified definitions for new-onset diabetes 
or worsening of pre-existing diabetes mellitus are detailed in your 
protocols. 

- Collect device-related AEs and narratives related to these AEs. 
- The neurologic exams should be comprehensive and include 

peripheral sensory and motor evaluation, and an assessment of 
gait, pain, position, strength and reflexes. 

 
We have the following comments that are applicable to a specific 
trial: 

ORION-9 (HeFH) and ORION-10 (ASCVD): 
- Vital signs are only being checked at baseline, Day 450 and Day 

540/EOS. You should add in at least one additional assessment 
(such as Day 180). 

- Hematology/coagulation is only being tested at baseline, Day 450 
and Day 540/EOS. You should add at least one additional 
assessment (such as Day 180). 

 
 

 11e. Statistical consideration 
and underlying assumptions 
 

Agency Response:  
Your anticipated 15% drop-out rate would represent a high missing 
data rate if subjects were no longer followed. Considerable efforts 
should be made in order to avoid any missing data. Measurements on 
LDL-C at key time-points should be taken for all study subjects 
regardless of adherence to therapy or study protocol. A sizable 
amount of missing data will impact our confidence in study findings. 
Our concern is that statistical behavior of the missing data will not be 
the same as the observed data, since missing data tends to be 

We agree with FDA’s feedback 
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associated with changes in adherence to randomized therapy. The 
protocol should (1) describe the procedures that will be in place to 
prevent missing data, which should include training the site 
investigator, (2) collect the reason for missing data when it does 
occur, and (3) describe the assumptions that went into the choice of 
the primary analysis method. See the 2010 report on missing data by 
the National Academy of Sciences, “The Prevention and Treatment of 
Missing Data in Clinical Trials,” for additional discussion. We also 
recommend that the informed consent forms for your Phase III trials 
clearly differentiate treatment discontinuation from study 
withdrawal, and that the forms include a statement educating 
patients about the continued scientific importance of their data even 
if they discontinue study treatment early. The analysis should 
consider the nature of the missing data and address how it may be 
different from non-missing data. 
 

  Clinical: 
Refer to our response to Question 12c regarding the sample size 
needed for NDA submission. 

 

 11f. Eighteen-month 
duration of studies plus long-
term extension 
 

Agency Response: 
- We have no objection to the 18-month duration of the studies 

with the addition of a single open-label extension study in which 
all subjects will receive inclisiran every 6 months for 
approximately 2 years. We note that the 18-month duration 
allows for subjects to be exposed to 4 injections of inclisiran. 

- Evolocumab and alirocumab are approved to lower LDL-C for 
patient populations who would be eligible for your proposed 
clinical trials. Please explain your thoughts regarding not allowing 
such patients to be treated with PCSK9 inhibitors for the duration 
of your placebo-controlled periods. 

The Phase III placebo controlled studies 
were designed to exclude the use of 
evolocumab and alirocumab during the 
placebo controlled period to avoid 
confounding the interpretation of both 
the efficacy and safety data. 

 Question 12 
The Medicines Company 
plans to submit an initial 
NDA based on the 
indications listed in 
Section 1.4? 
 

Clinical: We have some general comments about what would be 
required from a Phase III program to support filing for an LDL-C 
lowering application prior to the submission of a completed CVOT. 
 

 

 
 

We appreciate FDA’s general comments 
and would welcome continued dialogue as 
additional data becomes available. 
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We do believe, at this time, that there is sufficient supporting 
evidence that a reduction in LDL-C by inclisiran is at least reasonably 
likely to result in CV risk reduction. To be approved under accelerated 
approval, however, the investigational product must have a 
meaningful advantage over available therapies. Under the assumption 
that one or more PCSK9 inhibitors have been shown to reduce CV 
morbidity and/or mortality by the time of your NDA submission for 
inclisiran, 1 we would be interested in your analysis of how inclisiran 
could be considered to have a meaningful advantage over available 
therapies for the purposes of meeting the requirements for 
accelerated approval. This would inform our further internal 
discussions about the feasibility of this potential option. 

 

 
 

 
1 Although we are aware of the publication of the CVOT that 
investigated evolocumab (Sabatine MS, et al., NEJM 2017), we have 
no comment regarding its results since the trial has not yet been 
reviewed by the Division. 

 a. Does FDA agree that the Agency Response:  No discussion requested 
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two LDL-C lowering studies 
(ORION-9 [HeFH]; and 
ORION-10 [ASCVD]) could 
provide sufficient evidence 
of efficacy to support 
approval of inclisiran in the 
indication for adult patients 
at high risk for cardiovascular 
disease and elevated LDL-C 
and for adult patients with 
HeFH? 

Yes, two adequate and well-controlled trials should be sufficient to 
establish that inclisiran lowers LDL-C. For comments related to the 
trial populations, see our responses to Question 11a. 

 

 c. Does FDA agree with the 
proposed size of safety 
database at the time of filing 
for the initial NDA 
submission (LDL-C lowering), 
including the number of 
subjects exposed and 
duration of treatment, and 
would be adequate to 
support approval of inclisiran 
in the proposed subject 
population? 
 

Agency Response:  
No, we do not agree. You state that the three placebo controlled LDL-
C lowering studies will include close to 1100 subjects and will be ~ 18 
months in duration and 4 injections per subject at Days 1, 90, 270 and 
450. 
ORION-9 (n=400) and ORION-10 (n=600) would provide a total of 500 
patients treated with inclisiran, and you estimate that only 425 
subjects would have an exposure for up to 17 months (4 injections) at 
the time of NDA submission. Some of these subjects would be 
ASCVD-risk-equivalents, which probably would not be included in the 
efficacy population assessed for approval  

, but could contribute to the safety 
database. We believe this would be an inadequate amount of 
exposure to characterize the safety of inclisiran given the large target 

The Medicines Company appreciates the 
FDA feedback and we have modified our 
program to address the FDA 
recommendations.   
We agree  

 
 We plan 

to increase the size of the LDL-C program 
so that the safety database at the time of 
the NDA filing is significantly more robust. 
We plan to increase the number of 
subjects in the ORION-10 trial and add 
another trial, ORION-11 thereby providing 
a safety database of at least 1500 patients 
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patient population and the expected duration of therapy (lifelong). At 
the time of NDA submission, at least 1500 patients should be exposed 
to inclisiran for approximately 18 months, in order to include the 
safety data from at least 4 injections. The vast majority of these 
subjects should be exposed to the to-be-marketed doses and 
formulation of inclisiran in double-blind, controlled trials. 
The experience with inclisiran, especially the long-term experience in 
controlled trials, needs to include a heterogeneous population with 
respect to demographics, high- and moderately-high risk for CVD, 
concomitant high- and moderate-high intensity statin therapy, 
diabetes, established cardiovascular disease, and CHF or ischemic 
cardiomyopathy to ensure sufficient representation from the types of 
patients expected to use inclisiran if approved. 
Please specify what device(s) you plan to use to administer study drug 
in these trials and whether patients or health care providers will be 
utilizing the device. 
Because an ongoing CVOT would not contribute to the safety 
database, the status of this trial would not factor into our assessment 
of safety. See our response to Question 12d. 

receiving inclisiran for a minimum of 18 
months duration. 
We propose the following phase III LDL-C 
lowering studies: 

• ORION-5 HoFH – 60 patients 
(30 inclisiran) 

• ORION-9 HeFH – 400 
patients (200 inclisiran) 

• ORION-10 ASCVD (US) – 
1400 patients (700 inclisiran) 

• ORION-11 ASCVD (EU) – 
1400 patients (700 inclisiran) 

• Extension trials (ORION-3, 
ORION-8) will contribute 
longer term exposure data 

Does FDA agree with this modified plan to 
support an LDL-C lowering NDA and 
provides a sufficiently sized safety 
database? 

 d. Does FDA agree with our 
proposed data management 
plan to  

 
 to support the 

initial NDA? 
 

 
 

 

Agency Response:  
 
No. An ongoing CVOT should not contribute to the safety database in 
the way you propose. However, suspected unexpected serious 
adverse reactions (SUSARs) will need to be submitted from this 
ongoing CVOT as a matter of standard IND safety reporting. 

 
 

 
 

 
 

 

We agree with FDA’s feedback 

Question 
13 

 

Does FDA agree with the 
proposed Phase III ORION-4 
CV outcomes study design? 

 
 

Clinical:  
We have only seen the protocol synopsis for ORION-4 CVOT; we may 
have additional comments once the complete protocol and statistical 
analysis plans are submitted. 
The FDA 1998 guidance outlines several characteristics of a study that 

We agree with FDA’s response and plan to 
use a two sided alpha at p<0.01 to allow 
for statistically very persuasive findings 
from a single trial. 
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(b) (4)

(b) (4)

(b) (4)

(b) (4)



 
 

 
 

 

could contribute to a conclusion that a single study may be adequate 
to support an effectiveness claim. These include a large, multicenter 
study; consistency across study subsets; multiple “studies” in a single 
study; multiple endpoints involving different events; and statistically 
very persuasive findings. The ORION-4 trial should be well-designed 
and well-executed. Missing data should be negligible. The magnitude 
of the treatment benefit and whether it is clinically meaningful will be 
an important consideration. Thus, a single pivotal trial may be 
sufficient in specific situations, where the results are exceptionally 
compelling, which often includes statistical evidence considerably 
stronger than p<0.05 (two-tailed). 
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 d. Proposed safety 
monitoring, including the use 
of an IDMC with oversight of 
the safety of all the studies in 
the program? 

Clinical: 
- We did not see in your protocol synopsis in the tables of 

scheduled assessments that you were testing for fasting glucose 
or HgbA1c, although we note that you state a plan to do so in 
your EOP2 briefing package. Please make sure that the 
assessments and pre-specified definitions for new-onset diabetes 
or worsening of pre-existing diabetes mellitus are detailed in your 
protocols. 

- Collect device-related AEs and narratives related to these AEs. 
- The neurologic exams should be comprehensive and include 

peripheral sensory and motor evaluation, and an assessment of 
gait, pain, position, strength and reflexes. 

You state that discontinuation of study drug will be considered if any 
of the following occur on two consecutive occasions at least 4 to 7 
days apart and if other causes of liver enzyme elevations such as 
concomitant medication have been considered and ruled out: 
- Unexplained hepatic enzyme elevations >5x ULN 
- Hepatic enzyme elevations ≥3x ULN with levels of bilirubin >1.5x 

ULN 
- Hepatic enzyme elevations ≥3x ULN in the presence of jaundice 

and/or other clinical signs and symptoms of liver impairment 
We refer you to the Guidance for Industry Drug-Induced Liver Injury: 
Premarketing Clinical Evaluation (July 2009)3. The guidance 
recommends that the discontinuation of treatment should be 
considered if: 
- ALT or AST >8xULN 
- ALT or AST >5xULN for more than 2 weeks 
- ALT or AST >3xULN and (TBL >2xULN or INR >1.5) 
- ALT or AST >3xULN with the appearance of fatigue, nausea, 

vomiting, right upper quadrant pain or tenderness, fever, rash, 
and/or eosinophilia (>5%) 

We agree with FDA’s feedback 
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The investigator should evaluate to see if other causes for the 
laboratory abnormalities are immediately apparent, such as 
obstructive gall bladder or bile duct disease, viral or alcoholic 
hepatitis, malignancy involving the liver, congestive hepatopathy, 
other hepatotoxins or heritable disorders. Criteria to withhold 
inclisiran (and/or statin) and evaluate for drug-induced liver injury 
(DILI) should be included in the protocol. 

 Question 14 Agency Response:  We agree with FDA’s feedback 
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Does FDA agree with the 
plan for exemption from 
expedited SAE reporting for 
protocol specified 
endpoints and disease-
related events as outlined for 
Phase III study ORION-4 
(CVOT)? 

Yes. However, suspected unexpected serious adverse reactions 
(SUSARs) will need to be submitted from this ongoing CVOT as a 
matter of standard IND safety reporting. 

   
ADDITIONAL COMMENTS: 
 

1. The to-be-marketed formulation and dose must be used in 
the Phase III trials. Ideally, the devices intended for 
marketing would also be used substantially in Phase III trials. 
 

2. Will inclisiran be administered by a health care provider in 
the clinic throughout the trials? If so, do you plan on labeling 
that inclisiran should only be administered by a HCP in the 
clinic? If you intend for inclisiran to be administered by the 
patient at home, what data will you be providing to support 
this? 

 
 
 
We agree with FDA’s feedback. 
 
 
 
We have not completed full assessment 
but we plan to have the product 
administered by a HCP. 
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