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1 EXECUTIVE SUMMARY 

Regeneron Pharmaceuticals, Inc submitted an original BLA for evinacumab as an adjunct to diet 
and other low-density lipoprotein-cholesterol (LDL-C) lowering therapies for the treatment of 
adult and adolescent patients aged 12 years and older with homozygous familial 
hypercholesterolemia (HoFH) who require additional lowering of LDL-C. The proposed dose 
was 15 mg/kg administered intravenously every 4 weeks. The applicant submitted results from a 
phase 3, randomized, double-blind, placebo-controlled, parallel-group study to evaluate the 
efficacy and safety of evinacumab (R1500-CL-1629).
 
The primary endpoint was the percent change from baseline to Week 24 in calculated LDL-C 
during the double-blind treatment period. The primary efficacy results demonstrated the efficacy 
of evinacumab for lowering calculated LDL-C at Week 24, and the results are shown in Table 1. 
There was only one missing value at Week 24, in the placebo group.

Table 1: Percent Change in Calculated LDL-C from Baseline to Week 24 
N LS mean1 (95% CI) Comparison to Placebo (95% CI); p-value

Placebo 22 1.9 (-11.0, 14.9)
Evinacumab 43 -47.1 (-56.3, -37.9) -49.0 (-65.0, -33.1); <0.0001
Abbreviations: N=number of patients randomized; LS mean=least squares mean; CI=confidence interval; 1Model 
based mean estimates using mixed-model repeated measures model

There were no major statistical issues found during the review of this submission. Efficacy in 
comparison to placebo was further supported by key secondary endpoints at Week 24 including 
percent change in Apolipoprotein B, percent change in non-HDL-C, percent change in total 
cholesterol, proportion of patients achieving ≥30% reduction in calculated LDL-C, proportion of 
patients achieving ≥50% reduction in calculated LDL-C, and absolute change in calculated LDL-
C. 

Collectively, the study showed evidence of a robust treatment effect for the study population. 
There was no major concern on the overall safety profile. Based on these findings, I recommend 
approval for the requested indication. However, the study R1500-CL-1629 included only two 
adolescent patients. Additional adolescent data are expected from the on-going, open-label study 
R1500-CL-1719 soon, which will provide additional information about adolescent patients. The 
team will review data from the study R1500-CL-1719 once submitted and make further 
assessments on efficacy and safety in adolescent patients.  
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2 INTRODUCTION

2.1 Overview

Homozygous familial hypercholesterolemia (HoFH) is a rare and serious genetic condition 
resulting in severely elevated LDL-C and accelerated cardiovascular disease (CVD). HoFH 
primarily results from mutations in the low-density lipoprotein receptor (LDLR), and less 
frequently by mutations in 3 associated genes, proprotein convertase subtilisin/kexin type 9 
(PCSK9), apolipoprotein B (ApoB), and LDLR adaptor protein 1 (LDLRAP1). More than 90% 
of HoFH results from LDLR mutations and these mutations can be classified as:

1. Null/Null: where little to no LDL binding and uptake activity (<15% LDLR activity)
2. Genotypically negative/negative: where mutations such as premature stop codons, frame 

shifts, splice site changes, small and large insertions/deletions, and copy number 
variations (CNVs) are predicted to result in the loss of function of both LDLR alleles, or

3. Defective: where missense mutations result in some LDLR activity

Regardless of the underlying mutations, patients with HoFH have severe hypercholesterolemia 
(>500 mg/dL [13 mmol/L]), and this lifelong exposure to extremely elevated LDL-C leads to an 
exceedingly high risk of developing premature atherosclerosis, as well as valvular and 
supravalvular stenosis. Low-density lipoprotein cholesterol-lowering medications typically used 
in this patient population include statins, ezetimibe, and more recently, PCSK9 inhibitor 
antibodies. Angiopoietin-like 3 (ANGPTL3) acts as a natural inhibitor of lipoprotein lipase, an 
endothelial-bound enzyme involved in the hydrolysis of the triglyceride (TG) content of very 
low-density lipoproteins and chylomicron lipoproteins. Evinacumab is a fully human monoclonal 
antibody, which specifically binds to ANGPTL3 and prevents its inhibition of lipoprotein lipase, 
thereby increasing hydrolysis of TGs.

The study population primarily consisted of adults ≥18 years of age. Because of the severity of 
the disease at early age, the protocol was amended to allow enrollment of adolescent patients ≥12 
years of age in the selected countries in Europe (Protocol Amendment #3). The current study 
population includes two adolescent patients with HoFH.

The applicant compiled with the statistical comments conveyed during the IND stage of this 
submission (IND 116398). The differences were resolved during the IND stage and incorporated 
into the study protocol and report.

2.2 Data Sources 

Materials for this statistical review, including the data and clinical study report (CSR), were 
submitted electronically under the network path location
\\CDSESUB1\evsprod\BLA761181\0001 (submitted 2/28/2020) for the first 24-week double-
blind treatment period and \\CDSESUB1\evsprod\BLA761181\0005 (submitted 6/11/2020) for 
the second 24-week open-label treatment period. The information necessary for the statistical 
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review was contained in Module 1 (cover letter, previous correspondence, labeling) and Module 
5 (clinical study report, protocols, amendments, statistical analysis plan, datasets and programs).

In addition, Statistics information request for a list of programs (code) for efficacy results was 
submitted (8/27/2020) electronically and located under the network path  
\\CDSESUB1\evsprod\BLA761181\0014 .

3 STATISTICAL EVALUATION

3.1 Data and Analysis Quality

The submitted efficacy data and analyses were generally acceptable in quality and 
documentation. The statistical reviewer was able to reproduce the results of primary and 
important secondary analyses and performed additional analysis as needed.

Blinding procedures are described in the study report and acceptable.

3.2 Evaluation of Efficacy

Efficacy analysis procedures were pre-specified in the protocol and these analysis procedures 
were followed generally according to the protocol. 

3.2.1 Study Design and Endpoints

R1500-CL-1629 was a randomized, double-blind, placebo-controlled, parallel-group study. The 
study consisted of:

 An up to 8-week run-in period (for patients who required genotyping to confirm a 
diagnosis of HoFH, for patients whose background medical lipid modifying therapy 
(LMT) was not stable prior to screening or whose apheresis settings and/or schedule were 
not stable for at least 8 weeks prior to screening)

 A 2-week screening period
 A 24-week double-blind treatment period (DBTP) – completed
 A 24-week open-label treatment period (OLTP) - completed
 A 24-week follow-up period after the last dose of the study drug for patients not entering 

an optional long-term, open-label study, R1500-CL-1719. 

Patients were randomized in a 2:1 ratio to receive either evinacumab or placebo. During the 24-
week DBTP, randomized patients received evinacumab 15 mg/kg intravenously (IV) every 4 
weeks (q4w) or matching placebo IV q4w. Randomization was stratified by apheresis treatment 
status (Yes/No; frequency of apheresis was not taken into consideration) to mitigate the potential 
for increased variability on lipids that apheresis could introduce. Randomization was also 
stratified by region (Japan, Rest of World [ROW]).
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The study population consisted of males and females ≥12 years of age diagnosed with HoFH, 
receiving stable LMT (lipid modifying therapy), as applicable. Study treatment was added to the 
patient’s stable background LMT. Patients were on a maximally tolerated statin, ezetimibe, and a 
PCSK9 inhibitor antibody unless the patient had a documented history of tolerability issues, little 
or no reason to therapy, or other documented reason. Patients were required to maintain stable 
LMT and a stable apheresis schedule (as applicable) throughout the duration of the study, from 
screening to the end of the study.

The study flow diagram used for this study is shown in 
Figure 1.

Figure 1: Study Flow Diagram

Abbreviations: DBTP=double-blind treatment period; OLTP=open-label treatment period; EOS=end of study;1Up to 
8-week; 2Patients received study drug at day 1; 3OLTP began at Week 24 (day 169) when all patients received 
evinacumab 15 mg/kg IV q4w. The last dose of evinacumab was at Week 44; 4Follow-up only for patients who did 
not enter a separate, optional open-label study (R1500-CL-1719) or prematurely discontinued study treatment in this 
study; [Source: page 18 of DBTP Clinical Study Report (CSR)]

The primary endpoint was the percent change in calculated LDL-C from baseline to Week 24, 
defined as:
 

  x 100

A total of 9 key secondary endpoints were prespecified. A hierarchical statistical testing was 
conducted to test these key secondary endpoints in a fixed sequence. The key secondary 
endpoints are listed below in a testing order:

 percent change in ApoB from baseline to Week 24
 percent change in non-HDL-C from baseline to Week 24
 percent change in TC from baseline to Week 24
 percent of patients achieving ≥ 30% reduction in calculated LDL-C at Week 24
 percent of patients achieving ≥ 50% reduction in calculated LDL-C at Week 24
 Absolute change in calculated LDL-C from baseline to Week 24
 percent of patients that met US apheresis eligibility criteria at Week 24
 percent of patients with calculated LDL-C < 100 mg/dL at Week 24
 percent of patients that met EU apheresis eligibility criteria at Week 24
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The statistical review focuses on statistical assessments of the 24-week DBTP study from 
R1500-CL-1629 to evaluate the efficacy and safety of evinacumab. The 24-week OLTP study 
following DBTP is also assessed in this review. During the 24-week OLTP, all patients received 
evinacumab 15 mg/kg IV q4w. The results from OLTP are summarized numerically without any 
formal statistical significance testing.

3.2.2 Statistical Methodologies

Analysis population

For the DBTP, all primary efficacy analyses were conducted on the Intent-To-Treat (ITT) 
population. The modified ITT (mITT) population was also considered in additional analyses. The 
ITT population was defined as all randomized patients who received at least 1 dose or part of a 
dose of double-blind study drug and the mITT population was defined as ITT population with an 
evaluable primary endpoint. In this study, both ITT and mITT included all 65 randomized 
patients. 

During the DBTP, one patient in the placebo group received evinacumab erroneously at Week 20 
visit. This patient was included in the safety analysis set for the evinacumab group; hence the 
sample size for the placebo group was reduced to 21 patients for the safety analysis in the DBTP. 
Therefore, the safety analysis set included 21 patients in the placebo group and 44 patients in the 
evinacumab group.

Primary efficacy analysis 

The percent change from baseline in calculated LDL-C was analyzed in the ITT population using 
a mixed effects repeated measures (MMRM) model assuming missing-at-random (MAR) for 
missing observations. The model included the fixed effects of treatment, randomization strata, 
time point (weeks 2, 4, 8, 12, 16, 20, 24), strata-by-time interaction, and treatment -by-time 
interaction, and the continuous covariates of baseline calculated LDL-C and baseline calculated 
LDL-C-by-time interaction. The statistical testing of the comparison was evaluated at a 2-sided 
significance level of 0.05. The MMRM model used unstructured correlation matrix to model the 
within-patient errors. The MMRM assumes missing at random, which is usually not appropriate. 
However, due to very limited amount of missing data, it has negligible impact on the analysis 
results (refer to results in Section 3.2.4).   

Robustness of the primary analysis was assessed through sensitivity analyses, including a pattern 
mixture model (PMM). Missing LDL-C values during the on-treatment period (on-treatment 
period was defined as “within the time period from the first DBTP treatment administration up to 
the day of last DBTP treatment administration + 35 days) were considered MAR and imputed 
based on other observed measurements in the on-treatment period. For patients who stopped the 
treatment, missing LDL-C values after the on-treatment period were imputed based on patient’s 
own baseline value using random draws from a normal distribution (mean equal to patient’s own 
baseline value and variance calculated using non-missing data within treatment group at the 
visit). Missing data were imputed 100 times using SAS MI, and the 100 complete datasets of 
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observed and imputed LDL-C data was analyzed using an ANCOVA with treatment and 
randomization strata as fixed effects, and the baseline LDL-C value as covariate. The statistical 
inference was based on combined results from the 100 analyses using Rubin’s formulae. 

Subgroup analyses for the primary efficacy endpoint

To assess the treatment effect across various subgroups, treatment-by-subgroup, time-by-
subgroup and treatment-by-time-by-subgroup interaction terms and a subgroup term were added 
in the primary MMRM model. 

Secondary efficacy analysis

For the key secondary efficacy endpoints as well as other secondary efficacy endpoints, analyses 
were performed in the ITT population. 

For continuous endpoints, they were analyzed using the MMRM model. The model included 
fixed effects of treatment, randomization strata, time point, strata-by-time interaction, and 
treatment -by-time interaction, and the continuous covariates of the corresponding baseline value 
and baseline value-by-time interaction. Sensitivity analyses using the PMM were conducted. 

Binary endpoints were analyzed using a logistic regression model stratified by randomization 
factors with treatment and the corresponding baseline value in the model. Missing values were 
addressed using a multiple imputation approach. The variables in the multiple imputation model 
included the same variable as used in the logistic regression model. Treatment effects were 
compared and the combined odds ratio estimate between the treatment groups were provided 
with their corresponding 95% CI and p-values.

As additional analyses of the key secondary efficacy endpoints in the DBTP, the same statistical 
analysis method was applied in the mITT population using values obtained during the treatment 
period (on-treatment estimand). On-treatment estimand includes values only collected during the 
on-treatment period (on-treatment period was defined as “within the time period from the first 
DBTP treatment administration up to the day of last DBTP treatment administration + 35 days).  

Multiplicity considerations

The overall type I error was controlled by the use of a hierarchical testing approach. Statistical 
significance of the primary endpoint was required before testing for the first key secondary 
endpoint at the 0.05 alpha level. Inferential conclusions about successive key secondary 
endpoints required statistical significance of the prior endpoint within the hierarchy and this 
hierarchy testing procedure was prespecified.   

OLTP (Week 24 to Week 48)

A total of 64 patients were included in the OLTP because 1 patient from the placebo group 
withdrew consent after receiving 1 dose of study drug and discontinued from DBTP. Of those 62 
patients completed the 24-week OLTP: 1 patient from DBTP evinacumab group discontinued 
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due to pregnancy after 1 dose of evinacumab in the OLTP and 1 patient from DBTP placebo 
group discontinued due to noncompliance.

Efficacy set includes 44 patients who received evinacumab in the DBTP and 20 patients who 
received placebo in the DBTP and switched to evinacumab in the OLTP. No formal statistical 
testing was performed for the OLTP. Descriptive statistics included the same parameters as 
described for each variable in the DBTP. Baseline for the OLTP was the baseline of the DBTP.  

3.2.3 Patient Disposition, Demographic and Baseline Characteristics

Patient disposition
A total of 30 centers enrolled patients from 11 countries in Europe, Asia, North America, and 
Australia. A total of 75 patients were screened and 65 patients were randomized. Of these, 10 
patients (15.4%) were from US centers. 

All randomized patients were treated. Of those, 64 patients completed the 24-week DBTP. One 
patient from the placebo group withdrew consent after receiving 1 dose (Table 2 ). 

Table 2: Patient Disposition

Completed study 21 (95.5%) 43 (100%) 64 (98.5%)
Completed treatment 21 (95.5%) 43 (100%) 64 (98.5%)

Did not complete study 1 (4.5%) 0 1 (1.5%)
Not completed treatment 1 (4.5%) 0 1 (1.5%)

Reason for study discontinuation
Withdrawal of consent1 1 (4.5%) 0 0
1One patient from the placebo group withdrew from the study after 1 dose of study drug; [Source: excerpted from 
page 25 of DBTP CSR]

Demographic and other baseline characteristics

Most of the characteristics included in Table 3 were shown to be similarly distributed between 
groups except age. For the age group, <65 vs ≥65, there were 8 patients aged ≥65 years in the 
evinacumab group, but all placebo patients were <65 years old.  Two patients (one patient in 
each group) were adolescents. Patients in the evinacumab group showed numerically greater 
BMI value and the proportion of patients with BMI≥30 was numerically greater in the 
evinacumab group than the placebo group. Also, the evinacumab group had numerically higher 
proportion of females compared to the placebo group.  

Placebo Evinacumab Total
Randomized 22 43 65
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Table 3: Baseline Demographics of Patients in DBTP

Abbreviations: N=number of patients randomized; BMI=Body Mass Index; cell contents for Weight, Height and 
BMI are mean and the standard deviation in parentheses. For all other characteristics, cell contents are frequencies 
with relative frequencies in parentheses; [Source: excerpted from page 29 of DBTP CSR]

Placebo 
(N=22)

Evinacumab 
(N=43)

Total (N=65)

Age (years) 36.7 (11.5) 44.3 (16.8) 41.7 (15.5)
Age group

≥12 to <18 1 (4.5%) 1 (2.3%) 2 (3.1%)
≥18 to 45 16 (72.7%) 23 (53.5%) 39 (60.0%)
≥45 to 65 5 (22.7%) 11 (25.6%) 16 (24.6%)

≥65 to <75 0 7 (16.3%) 7 (10.8%)
≥75 0 1 (2.3%) 1 (1.5%)

Age group
<65 22 (100%) 35 (81.4%) 57 (87.7%)
≥65 0 8 (18.6%) 8 (12.3%)

Sex
Male 11 (50.0%) 19 (44.2%) 30 (46.2%)

Female 11 (50.0%) 24 (55.8%) 35 (53.8%)
Race

White 17 (77.3%) 31 (72.1%) 48 (73.8%)
Black or African American 0 2 (4.7%) 2 (3.1%)

Asian 4 (18.2%) 6 (14.0%) 10 (15.4%)
American Indian or Alaska 

Native
0 0 0

Native Hawaiian or Other 
Pacific Islander

0 0 0

Not Reported 0 2 (4.7%) 2 (3.1%)
Other 1 (4.5%) 2 (4.7%) 3 (4.6%)

Ethnicity
Hispanic or Latino 1 (4.5%) 1 (2.3%) 2 (3.1%)

Not Hispanic or Latino 20 (90.9%) 38 (88.4%) 58 (89.2%)
Not reported 1 (4.5%) 4 (9.3%) 5 (7.7%)

Weight (kg) 71.5 (23.3) 73.3 (19.3) 72.7 (20.6)
Height (cm) 169.5 (11.8) 166.8 (8.7) 16.7 (9.9)
BMI (kg/m2) 24.6 (5.7) 26.1 (5.9) 25.6 (5.8)
BMI group

<30 19 (86.4%) 32 (74.4%) 51 (78.5%)
≥30 3 (13.6%) 11 (25.6%) 14 (21.5%)
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Stratification factors

At randomization, patients were stratified by apheresis treatment status to mitigate the potential 
of increased variability on lipids that apheresis could introduce and by region to ensure an 
appropriate balance in treatment assignment. Patients in both groups were similarly distributed 
with respect to the stratification factors (Table 4).

Table 4: Randomization Stratification Factors
Placebo (N=22) Evinacumab 

(N=43)
Total (N=65)

Apheresis
Yes 8 (36.4%) 14 (32.6%) 22 (33.8%)
No 14 (63.6%) 29 (67.4) 43 (66.2%)

Region
Japan 4 (18.2%) 6 (14.0%) 10 (15.4%)

Rest of the World 18 (81.8%) 37 (86.0%) 55 (84.6%)
Abbreviations: N=number of patients randomized; cell contents are frequencies with relative frequencies in 
parentheses; [Source: excerpted from page 30 of DBTP CSR]

Baseline disease characteristics

For calculated LDL-C, the mean value was slightly greater numerically in the evinacumab group 
compared to the placebo group.  A higher percent of patients in the evinacumab group had 
baseline LDL-C ≥160 mg/dL (72.1%) than the placebo group (63.6%). For Fasting TG, the 
placebo group showed a numerically greater mean value compared to the evinacumab group 
(Table 5 ).
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Table 5: Lipid Parameters at Baseline
Placebo (N=22) Evinacumab 

(N=43)
Total (N=65)

Quantitative Summary
Calculated LDL-C 
(mg/dL)

246.5 (153.7) 259.5 (172.4) 255.1 (165.2)

Apo B (mg/dL) 175.9 (98.8) 169.1 (82.8) 171.4 (87.8)
Non-HDL-C 
(mg/dL)

269.9 (157.8) 281.9 (172.6) 277.8 (166.6)

Total-C (mg/dL) 315.9 (150.4) 325.6 (170.8) 322.3 (163.1)
Fasting TG 
(mg/dL)

144.1 (144.5) 113.1 (68.4) 123.6 (100.7)

Apo-A1 (mg/dL) 129.5 (34.2) 127.1 (32.0) 127.9 (32.5)
Apo B/Apo-A1 
(ratio)

1.6 (1.2) 1.5 (0.9) 1.5 (1.0)

Lp(a) (nmol/L) 103.4 (109.4) 111.3 (114.4) 108.7 (112.0)
HDL-C (mg/dL) 46.0 (16.1) 43.6 (14.9) 44.4 (15.2)
Qualitative summary
Calculated LDL-C (mg/dL)

<70 1 (4.5%) 1 (2.3%) 2 (3.1%)
≥70 to <100 0 4 (9.3%) 4 (6.2%)
≥100 to <130 4 (18.2%) 4 (9.3%) 8 (12.3%)
≥130 to <160 3 (13.6%) 3 (7.0%) 6 (9.2%)
≥160 to <190 2 (9.1%) 7 (16.3%) 9 (13.8%)

≥190 12 (54.5%) 24 (55.8%) 36 (55.4%)
Fasting TGs (mg/dL)

<150 15 (68.2%) 33 (76.7%) 48 (73.8%)
≥150 to <200 4 (18.2%) 5 (11.6%) 9 (13.8%)

≥200 3 (13.6%) 5 (11.6%) 8 (12.2%)
Lp(a) (nmol/L)

<75 12 (54.5%) 23 (53.5%) 35 (53.8%)
≥75 to <125 3 (13.6%) 5 (11.6%) 8 (12.3%)

≥125 7 (31.8%) 15 (34.9%) 22 (33.8%)
Abbreviations: N=number of patients randomized; Apo A1= apolipoprotein A1; ApoB=apolipoprotein B; LDL-
C=low density lipoprotein cholesterol; Lp(a)= lipoprotein a; TGs=triglycerides; cell contents are mean and the 
standard deviation in parentheses for quantitative summary or frequencies with relative frequencies in parentheses 
for qualitative summary; [Source: excerpted from page 31 of DBTP CSR]

Other baseline characteristics

Patients entered the study based on either genotyping criteria (67.7%) or clinical criteria (32.3%) 
prior to the study entry. The percentage of patients enrolled by either criteria was similar across 
treatment groups (Table 6 ).
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At baseline, slightly higher proportion of patients in the placebo group (95.5%) had 
cardiovascular history/risk factors than in the evinacumab group (88.4%). 

Overall 93.8% of patients were on a statin and 96.9% of patients were on non-statin LLT, 
indicating most of patients were on multiple LLTs at baseline.  Numerically slightly higher 
proportions of patients in the evinacumab group were shown to be exposed to various baseline 
LLTs.   

Table 6: Baseline Characteristics
Placebo (N=22) Evinacumab 

(N=43)
Total (N=65)

HoFH diagnosis
By genotyping 15 (68.2%) 29 (67.4%) 44 (67.7%)

By clinical diagnosis 7 (31.8%) 14 (32.6%) 21 (32.3%)

Patients with any 
cardiovascular 
history/risk factors

21 (95.5%) 38 (88.4%) 59 (90.8%)

Lipid lowering treatment (LLT) at baseline
Any statin 20 (90.9%) 41 (95.3%) 61 (93.8%)
Any non-statin LLT 20 (90.9%) 43 (100%) 63 (96.9%)

Ezetimibe 16 (72.7%) 33 (76.7%) 49 (75.4%)
Lomitapide 3 (13.6%) 11 (25.6%) 14 (21.5%)

PCSK9 inhibitor 16 (72.7%) 34 (79.1%) 50 (76.9%)
Abbreviations: N=number of patients randomized; cell contents are   frequencies with relative frequencies in 
parentheses; [Source: excerpted from page 35-page 37 of CSR]

3.2.4 Results and Conclusions

Missing Data

The amount of missing data in this study is shown in Table 7. One patient from the placebo 
group withdrew from the study and did not complete the study. The only missing value at Week 
24 was due to this patient. At Week 24, missing values were accounted for by the MMRM 
model.  Missing calculated LDL-C values at each time point are shown in Table 7.
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Table 7: Calculated LDL-C Missing Values over Time (ITT estimand) 
Placebo (N=22) Evinacumab (N=43)

Week 2 3 (13.6%) 5 (11.6%)
Week 4 2 (9.1%) 0
Week 8 1 (4.5%) 1 (2.3%)
Week 12 2 (9.1%) 1 (2.3%)
Week 16 2 (9.1%) 3 (7.0%)
Week 20 2 (9.1%) 0
Week 24 1 (4.5%) 0

Abbreviations: N=number of patients randomized; cell content shows frequency (percentage relative to N); [Source: 
excerpted from Post-Text Table 14.6.1.40 of CSR]

Primary endpoint results for percent change in calculated LDL-C

Treatment with evinacumab resulted in a statistically significant improvement in percent change 
from baseline in calculated LDL-C at Week 24. Greater reduction in calculated LDL-C was 
obtained in the evinacumab group compared to the placebo group (Table 8). Reductions in 
calculated LDL-C were observed at first post-baseline measurement at Week 2, and maintained 
throughout the 24-week DBTP (Figure 2).

Table 8: Percent Change from Baseline in Calculated LDL-C
N LS mean1 (95% CI) Comparison to Placebo (95% CI); p-value

Placebo 22 1.9 (-11.0, 14.9)
Evinacumab 43 -47.1 (-56.3, -37.9) -49.0 (-65.0, -33.1); <0.0001
Abbreviations: N=number of patients randomized; LS mean=least squares mean; CI=confidence interval; 1Model 
based estimates, the MMRM model included treatment, stratification factors, time, treatment-by-time, strata-by-time 
as fixed effects, and baseline value, baseline value-by-time as covariates; [Source: Reviewer] 

Reference ID: 4694447



17

Figure 2: Percent Change in Calculated LDL-C (LS mean) from Baseline over Time

[Source: Reviewer]

Sensitivity analysis using a pattern mixture model (PMM) was conducted. The PMM used a 
different imputation strategy than the primary efficacy analysis for missing LDL-C values during 
the on-treatment period and after treatment discontinuation. The sensitivity analysis yielded 
results that were consistent with the primary efficacy analysis (Table 9). 

Table 9: Percent Change from Baseline in Calculated LDL-C: Sensitivity Analysis Using 
PMM

N LS mean1 (SE) Comparison to Placebo (95% CI); p-value
Placebo 22 1.1 (6.4)
Evinacumab 43 -47.1 (4.6) -48.2 (-63.6, -32.1); <0.0001
Abbreviations: N=number of patients randomized; LS mean= least squares mean; SE: standard error; CI=confidence 
interval; 1Model based estimates and standard error, the ANCOVA model included treatment, stratification factors as 
fixed effects and baseline value as a covariate: [Source: Reviewer]

Secondary endpoint results

Percent changes in Apolipoprotein B (ApoB), non-HDL-C, and TC from baseline to Week 
24

Reductions in ApoB, non-HDL-C and TC were significantly greater in the evinacumab group 
than in the placebo (Table 10; p-value <0.0001). The sensitivity analysis using the PMM yielded 
similar results. In addition, consistent results were observed based on the on-treatment analysis 
using on-treatment estimand.
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Table 10: Percent Change in ApoB, non-HDL-C and TC
N LS mean1 (95% CI) Comparison to Placebo (95% CI); p-value

ApoB
Placebo 22 -4.5 (-14.1, 5.1)

Evinacumab 43 -41.4 (-48.1, -34.7) -36.9 (-48.6, -25.2); <0.0001
non-HDL-C

Placebo 22 2.0 (-8.7, 12.7)
Evinacumab 43 -49.7 (-57.3, -42.1) -51.7 (-64.8, -38.5); <0.0001

TC
Placebo 22 1.0 (-7.4, 9.4)

Evinacumab 43 -47.4 (-53.3, -41.5) -48.4 (-58.7, -38.1); <0.0001
Abbreviations: N=number of patients randomized; LS mean=least squares mean; CI=confidence interval; 1Model 
based estimates, the MMRM model included treatment, stratification factors, time, treatment-by-time, strata-by-time 
as fixed effects, and baseline value, baseline value-by-time as covariates; [Source: Reviewer] 

Proportion of patients with ≥30% and ≥50% reduction in calculated LDL-C at Week 24

The proportion of patients with ≥30% reduction was 83.7% in the evinacumab group and 18.2% 
in the placebo group (Table 11; odds ratio 25.2; 95% CI: 5.7 to 110.5); p<0.0001), indicating the 
proportion of patients with ≥30% reduction was significantly greater in the evinacumab group 
than in the placebo group. The proportion of patients with ≥50% reduction was 55.8% in the 
evinacumab group and 4.5% in the placebo group (odds ratio 24.2; 95% CI: 3.0 to 195.6; 
p<0.0028), indicating the proportion of patients with ≥50% reduction was significantly greater in 
the evinacumab group than in the placebo group. Consistent results were observed based on the 
on-treatment analysis.

Table 11: Proportion of Patients with ≥30% and 50% Reduction in Calculated LDL-C
N Proportion estimate1 Combined estimate for odds ratio2 (95% 

CI); p-value
≥30% Reduction

Placebo 22 18.2
Evinacumab 43 83.7 25.2 (5.7, 110.5); <0.0001

≥50% Reduction
Placebo 22 4.5

Evinacumab 43 55.8 24.2 (3.0, 195.6); 0.0028
Abbreviations: N=number of patients randomized; CI=confidence interval; 1Combined estimate for proportion of 
patients is obtained by averaging out all the imputed proportions of patients; 2Combined estimate for odds ratio is 
obtained by combining the logarithm of odds ratio from logistic regression analyses of the different imputed data 
sets, using Rubin’s formulae; The logistic regression model stratified by randomization factors included treatment 
and baseline value; [Source: Reviewer]

Change in calculated LDL-C from baseline to Week 24

Reduction in LDL-C from baseline at Week 24 was significantly greater in the evinacumab 
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group than in the placebo group (Table 12; p-value <0.0001). The sensitivity analysis using the 
PMM yielded similar results.  In addition, similar reduction was observed based on the on-
treatment analysis.

Table 12: Change in Calculated LDL-C
N LS mean1 (95% CI) Comparison to Placebo (95% CI); p-value

Placebo 22 -2.6 (-37.9, 32.6)
Evinacumab 43 -134.7 (-159.7, -109.7) -132.1 (-175.3, -88.9); <0.0001
Abbreviations: N=number of patients randomized; LS mean=least squares mean; CI=confidence interval; 1Model 
based estimates, the MMRM model included treatment, stratification factors, time, treatment-by-time, strata-by-time 
as fixed effects, and baseline value, baseline value-by-time as covariates; [Source: Reviewer] 

Proportion of patients who met US apheresis eligibility criteria at Week 24 

Numerically smaller proportion of patients in the evinacumab group met the US criteria than in 
the placebo group (Table 13). However, there was no statistically significant evinacumab effect 
compared to the placebo group (p=0.0845). 

Table 13: Proportion of Patients Who Met US Apheresis Criteria
N Proportion estimate1 Combined estimate for odds ratio2 (95% 

CI); p-value3

Placebo 22 22.7
Evinacumab 43 7.0 0.1 (0.0, 1.3); 0.0845
Abbreviations: N=number of patients randomized; CI=confidence interval; 1Combined estimate for proportion of 
patients is obtained by averaging out all the imputed proportions of patients; 2Combined estimate for odds ratio is 
obtained by combining the logarithm of odds ratio from logistic regression analyses of the different imputed data 
sets, using Rubin’s formulae; 3nominal p-value; The logistic regression model stratified by randomization factors 
included treatment and baseline value; [Source: Reviewer] 

Based on the pre-specified testing procedure, statistical hypothesis testing terminated at this 
point. Therefore, nominal p-values were reported for subsequent endpoints such as proportion of 
patients with calculated LDL-C <100 mg/dL at Week 24 and proportion of patients who met EU 
apheresis eligibility criteria at Week 24.

Proportion of patients with calculated LDL-C <100 mg/dL at Week 24 and Proportion of 
patients who met EU apheresis eligibility criteria at Week 24

The proportion of patients with calculated LDL-C <100 mg/dL at Week 24 was numerically 
larger in the evinacumab group compared to the placebo group (Table 14) with nominal p-value 
0.0203. The proportion of patients who met EU apheresis eligibility criteria at Week 24 was 
numerically smaller in the evinacumab group compared to the placebo group with nominal p-
value 0.0004. 
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Table 14: Proportion of Patients with Calculated LDL-C <100 mg/dL and Proportion of 
Patients who met EU Apheresis Eligibility Criteria at Week 24

N Proportion estimate1 Combined estimate for odds ratio2 (95% 
CI); p-value3

Calculated LDL-C <100 mg/dL
Placebo 22 22.7

Evinacumab 43 46.5 5.7 (1.3, 24.9); 0.0203
Met EU apheresis eligibility criteria

Placebo 22 77.3
Evinacumab 43 32.6 0.1 (0.0, 0.3); 0.0004

Abbreviations: N=number of patients randomized; CI=confidence interval; 1Combined estimate for proportion of 
patients is obtained by averaging out all the imputed proportions of patients; 2Combined estimate for odds ratio is 
obtained by combining the logarithm of odds ratio from logistic regression analyses of the different imputed data 
sets, using Rubin’s formulae; 3nominal p-value; The logistic regression model stratified by randomization factors 
included treatment and baseline value; [Source: Reviewer] 

Results from adolescent patients

There were two adolescent patients (one patient in each group). At Week 24, an observed percent 
change in calculated LDL-C was 60% in the placebo group and -73.3% in the evinacumab group, 
indicating greater numerical reduction in the evinacumab group.  

OLTP (Week 24 to Week 48)

Efficacy was assessed in 64 patients of the open-label safety analysis set. Of those 65 patients 
included in the DBTP safety analysis set, one patient from the placebo group who withdrew was 
excluded from the open-label safety analysis set. Therefore, the OLTP set included 20 placebo 
patients and 44 evinacumab patients from the DBTP. At Week 48, there were 6 missing values; 4 
from the DBTP placebo group and 2 from the DBTP evinacumab group. The %change in 
calculated in LDL-C from baseline to Week 48 was -46.3% for overall population enrolled in the 
OLTP. The %change in calculated LDL-C from baseline to Week 48 was -42.7% for the DBTP 
evinacumab patients and -55.8% for the DBTP placebo patients, indicating a numerically greater 
reduction in the DBTP placebo group compared to the DBTP evinacumab group. The results also 
indicate a great numerical reduction in LDL-C with evinacumab treatment regardless of 
treatment received during the DBTP (Table 15).

Table 15: Percent Change in Calculated LDL-C from Baseline to Week 48
DBTP placebo 

(N=20)
DBTP evinacumab 

(N=44)
OLTP (N=64)
evinacumab

n 16 42 58
Mean (SD) -55.8% (22.5) -42.7% (40) -46.3% (36.3)

Abbreviations: N=number of patients included in the OLTP; n=number of patients with Week 48 measurement; 
SD=standard deviation; DBTP=double-blind treatment period; OLTP=open-label treatment period; [Source: 
Reviewer]
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In addition, Table 16 shows descriptive statistical summaries for other clinically meaningful 
endpoints. Numerical reduction of each clinical parameter was observed for all endpoints. The 
least reduction was 11.4% from baseline to Week 48 in Lp(a).   

Table 16: Clinically Meaningful Endpoints at Week 48: %Change from Baseline to Week 
48

DBTP placebo 
(N=20)

DBTP evinacumab 
(N=44)

OLTP (N=64)
evinacumab

n Mean (SD) n Mean (SD) n Mean (SD)
ApoB 16 -49.9 (19.8) 39 -37.1 (27.7) 55 -40.8 (26.2)
Non HDL-C 16 -57.1 (19.7) 42 -45.8 (30.6) 58 -48.9 (28.3)
TC 16 -52.6 (17.1) 42 -44.9 (21.0) 58 -47.0 (20.2)
Fasting TG 16 -56.9 (20.1) 41 -47.7 (18.7) 57 -50.3 (19.4)
Lp(a) 16 -14.0 (35.0) 39 -10.3 (38.4) 55 -11.4 (37.2)
HDL-C 16 -26.1 (20.5) 42 -32.0 (13.1) 58 -30.4 (15.6)
Apo CIII 16 -78.6 (15.0) 39 -81.2 (14.8) 55 -80.5 (14.8)
Apo A1 16 -29.9 (15.1) 39 -32.4 (11.4) 55 -31.7 (12.5)
Abbreviations: N=number of patients included in the OLTP; n=number of patients who had Week 48 measurement; 
SD=standard deviation; DBTP=double-blind treatment period; OLTP=open-label treatment period; [Source: 
Reviewer]

3.3 Evaluation of Safety 

One patient in the placebo group was considered in the evinacumab group for the safety analysis 
set because this patient received a dose of evinacumab at Week 20. This patient did not have any 
adverse event. As such, 44 patients were in the evinacumab group and 21 patients were in the 
placebo group (Table 17).

The proportion of patients with any treatment-emergent adverse event (TEAE) was numerically 
higher in the placebo group (81.0%) compared to the evinacumab group (65.9%), however, no 
patients experienced a TEAE leading to death or discontinuation of study treatment. There were 
2 patients in the evinacumab group experienced at least one serious TEAE and none in the 
placebo group. One of the two patients in the evinacumab group with at least one serious TEAE 
had a suicide attempt and the other patient experienced urosepsis.

Table 17: Adverse Event Profile during DBTP
Placebo (N=21) Evinacumab (N=44)

Patients with any TEAE 17 (81.0%) 29 (65.9%)
Patients with at least one serious TEAE 0 2 (4.5%)

Treatment related TEAE 1 (4.8%) 5 (11.4%)
Abbreviations: DBTP=double-blind treatment period; TEAE=treatment-emergent adverse event; [Source: excerpted 
from page 86 of CSR]
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A total of 5 patients in the evinacumab group and 1 patient in the placebo group experienced a 
TEAE classified by the investigator as related to study treatment. 

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

The subgroup analysis using MMRM model compared %change from baseline in calculated 
LDL-C at Week 24 across treatment groups within subgroups. The resulting LS mean difference 
and the corresponding 95% confidence intervals (CIs) are shown in Figure 3 and Figure 4.

There were some random highs and random lows in sample estimates of subgroup treatment 
effect due to small sample size and large variability for some subgroups. Therefore, we also 
calculated shrinkage estimates of subgroup treatment effects using a Bayesian hierarchical model 
based on summary sample estimates. The total variability in the sample estimates is the sum of 
the within subgroup variability of the sample estimator and the across subgroups variability in 
underlying/true parameter values. A shrinkage estimate of the subgroup treatment effect, which 
borrows information from the other subgroups while estimating the treatment effect for a specific 
subgroup, is a “weighted” average of the sample estimate and overall estimate. We used the 
same flat prior to derive shrinkage estimates for all subgroups. The Bayesian hierarchical model 
assumptions are:

For i=1, 2,..., Yi represents the observed sample estimate of treatment effect in a subgroup level i, 
assume Yi ~ N(µi, σi

2)  where

 σi
2 are the observed variance for sample estimates

 µi 
~ N(µ, τ2)

 µ ~ N(0, 1002), 1/ τ2 ~ Gamma(0.001, 0.001)

Results from both the sample and shrinkage estimates of the treatment effects for the subgroups 
are also presented in Figure 3 and Figure 4. Sample and shrinkage estimates are generally in line 
with the overall treatment effect.

4.1 Gender, Race, Age, and Geographic Region

All subgroups reported the upper limit of the 95% CI less than zero, in favor of evinacumab, 
except for Asian. However, with a shrinkage estimate, the upper limit of the 95% CI was also 
less than zero for Asian, in favor of evinacumab. Note that in some subgroups, the number of 
patients was too small to obtain reliable estimates. For example, there were 4 placebo patients 
and 6 evinacumab patients in Asian; 1 placebo patients and 2 evinacumab patients in “Other” 
Race. In Figure 3, only age <65 was presented because there were no patients with age ≥65 years 
in the placebo group. There were 8 patients in the evinacumab group with age ≥65 years (LS 
mean estimate = -28.9). For all subgroups, the LS mean differences were less than zero, 
indicating greater numerical reduction in the evinacumab group than in the placebo group. No 
separate analysis was conducted for geographic region because all Asian patients were from 
Japan.
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Figure 3: Subgroup Results by Gender and Race

4.2 Other Special/Subgroup Populations

Additional subgroup analyses were performed for apheresis use at baseline, baseline LDL-C 
level (cutoff at 190 mg/dL) and HoFH types based on the clinical relevance. All subgroups 
reported the upper limit of the 95% CI less than zero, in favor of evinacumab.
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Figure 4: Other Subgroup Results

5 SUMMARY AND CONCLUSIONS

5.1 Statistical Issues 

There were no major statistical issues that would impact or change the overall conclusions.  The 
amount of missing data was small throughout the study and the sensitivity analyses using the 
pre-specified PMM approach supported the robustness of the primary efficacy results. Although 
not all key secondary endpoints were statistically significant, all of them were numerically in 
favor of evinacumab. 

The study population primarily consisted of adults ≥18 years and included only two adolescent 
patients for the double-blind treatment period. Because of the small number of adolescent 
patients in the study population, we have concerns whether this provides sufficient data to 
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support approval for adolescent patients. We defer to the clinical team to determine the adequacy 
of indication for adolescent patients. 

While we are finalizing the review of study R1500-CL-1629, we are informed that the applicant 
will submit results from the ongoing, open-label study (R1500-CL-1719) to support long-term 
efficacy and safety. The study has enrolled 13 adolescent patients as well as adult patients. It is 
expected this study will provide additional information for adolescent patients. We will provide 
statistical comments as needed when we receive these additional information. 

For the age group ≥65 years, no comparison results are reported because there were no patients 
in the placebo group. Comparison results could have been obtained with different cutoffs. 
However, the clinical team recommended that the current cutoff at 65 should be maintained to be 
consistent with other similar studies and also based on the clinical utility.

5.2 Collective Evidence

The primary analysis showed statistically significant treatment effect in reduction of LDL-C at 
Week 24.  Secondary endpoints are consistently in favor of evinacumab. There was a limited 
amount of missing data. Sensitivity analyses also supported the robustness of the primary 
efficacy results.  Follow-up for the study was generally well done which also led to a low level 
of missing data. Reductions in LDL-C were observed soon after patients received the 
evinacumab treatment.

5.3 Conclusions and Recommendations

The collective evidence from the submitted data demonstrated efficacy of evinacumab in the 
study population. There was no major concern in the safety profile. We recommend approval for 
the proposed indication based on findings from the submitted results. However, the study R1500-
CL-1629 included only two adolescent patients. We expect adolescent data from the R1500-CL-
1719 will provide additional information about adolescent patients. The team will review when 
the applicant submits results and datasets from the study R1500-CL-1719 and make further 
assessments on efficacy and safety in adolescent patients.  
  

5.4 Labeling Recommendations (as applicable)

Reviewing of labeling is still ongoing while this statistical review is finalized. 
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