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Aim: In patients with hyperlipidemia, intolerance to statins presents a challenge in reducing the risk of events
associated with cardiovascular disease. This phase 3, randomized, double-blind trial in Japanese patients with
statin intolerance aimed to evaluate the efficacy and safety of evolocumab vs. ezetimibe in lowering low-density
lipoprotein-cholesterol (LDL-C).

Methods: This study was conducted in a 12-week, double-blind period followed by an open-label extension
designed to characterize 1 year of evolocumab treatment. Statin intolerance was defined as failure of two or more
statins due to myalgia, myositis, or rhabdomyolysis. Eligible patients were randomized at 2:2:1:1 into four
groups: 420 mg evolocumab every 4 weeks (Q4W)+oral placebo daily, 140 mg evolocumab every 2 weeks
(Q2W) + oral placebo daily, subcutaneous (SC) placebo Q4W + 10 mg ezetimibe daily, and SC placebo Q2W +
10 mg ezetimibe daily.

Results: Sixty-one patients were randomized to evolocumab (72=40) or ezetimibe (7=21). For the co-primary
endpoints of percent change from the baseline in mean LDL-C to the mean of weeks 10 and 12 and to week 12,
the evolocumab—ezetimibe treatment differences were -39.4% (95% CI, -47.2% to -31.5%) and -40.1% (95%
Cl, -48.7% to -31.6%), respectively (adjusted p<0.0001). The most common adverse events were diarrhea
(9.5%) and nasopharyngitis (12.5%) in the ezetimibe and evolocumab groups, respectively, during the double-
blind period and nasopharyngitis (29%) during the open-label extension.

Conclusion: Evolocumab was superior to ezetimibe in reducing LDL-C during the 12-week double-blind
period in this population of Japanese patients with statin intolerance, with efficacy and safety results maintained
for 1 year.

Trial registration: Clinical Trials.gov, NCT 02634580

Key words: Statin intolerance, Cardiovascular disease, PCSK9 inhibitor

is associated with increased risk of atherosclerotic car-

Introduction diovascular disease (ASCVD)-related events®. There-

Observational studies have shown that statin
intolerance—primarily owing to muscle-related side
effects—occurs in approx1mately 10% of patients, in
Western countries” and Japan?. Statin nonadherence

fore, low-density lipoprotein-cholesterol (LDL-C)-
lowering therapy in patients at high risk of ASCVD
with statin intolerance is necessary for whom ASCVD
prevention is a priority. Ezetimibe monotherapy can
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be effective in lowering LDL-C, but the magnitude of
benefit is modest at 19%%. Therefore, the major
unmet need among Japanese people with hypercholes-
terolemia and statin intolerance is an effective lipid-
lowering therapy that does not cause muscle-related
side effects associated with statins.

The proprotein convertase subtilisin/kexin type 9
(PCSKD9) inhibitor evolocumab reduced LDL-C by
35%-40% compared with ezetimibe in Western
patients with statin intolerance®” and reduced the
incidence of cardiovascular disease (CVD) events in a
broad, secondary prevention clinical trial®. Evoloc-
umab added to statin therapy has reduced LDL-C in
Japanese patients with hypercholesterolemia by
approximately 60%-70%'". To date, no trial has
reported the efficacy and safety of evolocumab among
Japanese patients with statin intolerance.

The GAUSS-4 trial was designed to evaluate the
efficacy and safety of evolocumab vs. ezetimibe in Jap-
anese patients with hyperlipidemia and statin intoler-
ance.

Methods

Study Design

This double-blind, randomized, multicenter,
phase 3 study randomized patients to evolocumab or
ezetimibe at 30 sites in Japan. This study was con-
ducted in a 12-week, double-blind period followed by
an open-label extension period designed to character-
ize the safety and efficacy of 52 weeks of evolocumab
treatment. Eligible patients were randomized at
2:2:1:1 into four groups: 420 mg evolocumab every 4
weeks (Q4W) +oral placebo daily, 140 mg evoloc-
umab every 2 weeks (Q2W) + oral placebo daily, sub-
cutaneous (SC) placebo Q4W+10 mg ezetimibe
daily, and SC placebo Q2W + 10 mg ezetimibe daily.
Randomization was stratified by screening the LDL-C
level (< or > 180 mg/dL) and baseline statin use (yes
or no). Randomization was performed using an inter-
active voice/web response system.

This study was conducted in accordance with the
Good Clinical Practice regulations/guidelines of the
International Council for Harmonisation. The proto-
col was approved by institutional review boards for all
sites, and all patients provided written informed con-
sent.

Patients

Eligible patients were men and women, aged
20-80 years and Japanese by self-identification, for
whom at least two statins failed because of myalgia
(muscle pain, ache, or weakness without creatinine
kinase [CK] elevation), myositis (muscle symptoms
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with increased CK levels), or rhabdomyolysis (defined
as CK >10 x upper limit normal [ULN]). At least one
statin treatment failure must be at or below the fol-
lowing dosages: 10 mg atorvastatin, 10 mg pravas-
tatin, 20 mg fluvastatin, 2.5 mg rosuvastatin, 5 mg
simvastatin, and 1 mg pitavastatin. For patients who
developed rhabdomyolysis, treatment failure of only
one statin at any dose was acceptable. Symptoms must
be resolved or have improved when statin was discon-
tinued or the dose was reduced. Patients must meet
the LDL-C threshold based on their management cat-
egory in the 2012 Japan Atherosclerosis Society
Guidelines for the Diagnosis and Prevention of
ASCVD in Japan'?. Fasting triglycerides must be <
400 mg/dL (4.5 mmol/L) at screening. Major exclu-
sion criteria included moderate to severe heart failure;
uncontrolled cardiac arrhythmia; symptomatic coro-
nary artery disease within 3 months before screening;
recently diagnosed or poorly controlled diabetes,
hypertensmn, or hyper /hypothyroidism; known
active infection or major hematologic, renal, hepatic,
metabolic, gastrointestinal, or endocrine dysfunction;
systemic steroid use; pregnancy or lactation; and pre-
vious exposure to any PCSK9 inhibitor.

Study Treatment

Patients on low or atypical (dose schedule: every
other day) statin therapy were required to have a stable
dose for at least 4 weeks before screening and through-
out the double-blind and open-label extension periods
of the study. Before randomization, patients received
one SC placebo injection to assess the tolerability of
drug delivery via this method. Patients received pla-
cebo or evolocumab SC injections at the clinical site
or in home setting during the 12-week double-blind
period. Patients randomized to evolocumab received
daily oral placebo, and those randomized to 10 mg
ezetimibe daily received SC placebo Q4W or Q2W
for 12 weeks. After 12 weeks through the end of the
l-year study, all patients received open-label evoloc-
umab +standard of care (SOC) in accordance with
local guidelines. Patients self-injected evolocumab
throughout this period, and ezetimibe was no longer
given as part of the trial but could have been contin-
ued as part of SOC. During the open-label extension,
patients received a dosing regimen of evolocumab that
matches that of evolocumab or SC placebo group to
which they were randomized. All lipid and inflamma-
tory marker results from posttreatment to week 24
were blinded until the unblinding of the clinical data-
base.

Endpoints

Co-primary endpoints were the percent change
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from the baseline in LDL-C to the mean of weeks 10
and 12 and to week 12. Co-secondary endpoints at
weeks 10 and 12 and at week 12 were divided into
tiers 1 and 2. Tier 1 endpoints included the change
from the baseline in LDL-C, the achievement of
LDL-C <70 mg/dL (1.8 mmol/L), and the percent
change from the baseline in total cholesterol, apolipo-
protein B (ApoB), and non-high-density lipoprotein-
cholesterol (non-HDL-C). Tier 2 endpoints included
the percent change from the baseline in lipoprotein(a)
[Lp(a)], triglycerides, and HDL-C. The safety end-
points included adverse events (AEs), changes in
safety-related key laboratory parameters, and the pres-
ence of anti-evolocumab antibodies.

Assays

Lipid concentrations were analyzed at a central-
ized laboratory (Medpace Reference Laboratories). For
all analyses related to LDL-C, unless specified other-
wise, a reflexive approach was used. When the calcu-
lated LDL-C was<40 mg/dL or triglycerides were >
400 mg/dL, the calculated LDL-C was replaced with
ultracentrifugation LDL-C from the same blood sam-
ple, if available. Patients were assessed for anti-evoloc-
umab antibodies using the enzyme-linked immune
sorbent assay by a central laboratory (Eurofins).

Statistical Analysis
Sample Size

The planned sample size for the double-blind
comparison was 60 patients, of whom 40 were for
evolocumab (7=20 at Q2W and 7=20 at Q4W) and
20 were for ezetimibe (=10 at Q2W and 7=10 at
Q4W). The primary analysis required the two-sided
tests of each co-primary endpoint to be significant at a
level of 0.05. Assuming that 5% of randomized
patients do not receive any study drug and with a
common SD of approximately 20%, the planned sam-
ple size provided at least 93% power to detect a treat-
ment effect of at least 20% reduction for each of the
co-primary endpoints in testing the superiority of evo-
locumab over ezetimibe, based on a two-sided t-test
with a significance level of 0.05. This case provided at
least 85% (93% % 93%) power to detect significant
treatment effects of the co-primary endpoints.

Double-Blind Period

The primary analysis of the 12-week double-
blind period was conducted using the full analysis set
(all randomized patients who received at least one
dose of the study drug). For the co-primary efficacy
endpoints, a repeated-measure linear-effect model was
used to compare the efficacies of evolocumab (Q2W

and Q4W groups were pooled) and ezetimibe

(pooled). The model included terms of treatment
group, stratification factor of screening LDL-C level,
scheduled visit, and the interaction of treatment group
with scheduled visit. Missing values were not imputed
when the repeated-measure linear-effect model is used
because missing data can be handled using the behav-
ior of the observed data. For the co-secondary end-
points, the statistical model and testing of the tier 1
endpoints were similar to the primary analysis of the
co-primary endpoints. For tier 2 endpoints, the same
analysis model as that for tier 1 was used, and the test-
ing was conducted via a union-intersection test. Mul-
tiplicity adjustment was performed for the co-primary
and co-secondary endpoints in the primary analysis
via sequential testing and by using Hochberg and fall-
back procedures to preserve the family-wise type 1
error rate at 0.05. P values less than 0.05 were consid-
ered statistically significant. Efficacy was assessed in
prespecified subgroups based on baseline characteris-
tics and randomization stratification factors. AEs dur-
ing the double-blind period were coded using Medical
Dictionary for Regulatory Activities (MedDRA) ver-
sion 20.1. Patient incidences of AEs and other safety
events were summarized descriptively by the treatment

group.

Open-Label Extension Period

Long-term efficacy and safety analyses were per-
formed on the open-label extension period analysis set
(all patients who received at least one dose of evoloc-
umab during the open-label extension period), and
the analyses were descriptive. Safety analyses were
reported for the open-label extension period, and AEs
were coded using MedDRA version 21.0. All statisti-
cal analyses were conducted using SAS software ver-

sion 9.4 (SAS Institute).

Results

Patient Disposition

A total of 61 patients were randomized (evoloc-
umab, 7=40; ezetimibe, »=21) (Fig.1). The first
patient was enrolled in February 2016, and the last
patient completed treatment in May 2018. During
the double-blind period, four patients discontinued
the investigational product (one patient in the ezeti-
mibe group due to patient request and three patients
in the evolocumab group due to AEs). Of the four
patients, two (5%, one ezetimibe, one evolocumab)
discontinued the study by request, one (evolocumab
group) resumed the investigational product and con-
tinued in the study, and one (evolocumab group) dis-
continued the double-blind period but remained on

the study. Fifty-eight patients (95%) completed the
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Assessed for eligibility (n =71)

Excluded (n = 10)

v

Randomized (n = 61)

v

v

Allocated to ezetimibe (n = 21)
+ 10 mg PO QD + PBO SC Q2W (n = 10)
¢+ 10mg POQC +PBO SCQM (n=11)

Double-Blinded
Treatment

Allocated to evolocumab (n = 40)
¢ 140 mg SC Q2W + PBO PO QD (n =19)
¢ 420 mg SC QM + PBO PO QD (n = 21)

+ 1 patient discontinued IP and study
(patient request)

+ 3 patients discontinued IP due to adverse
events (of these, 1 patient requested
to discontinue study, 1 withdrew from the
double-blind period but continued the
study, and 1 resumed IP and continued
the study)

Open/label extension

v

v

Continued in open-label extension (n = 5§9), received evolocumab (n = 58), completed the extension (n = 57)

+ 3 patients discontinued IP before week 52 (1 for AE, 1 for patient request, 1 for requirement for alternative therapy)
and of these 2 patients discontinued the study by request

Fig. 1. Diagram of Patient Disposition

Abbreviations: AE, adverse event; IP, investigational product; PBO, placebo; PO, peroral; Q2W, every 2 weeks; Q4W,
every 4 weeks; QD, daily; SC, subcutaneous; SOC, standard of care.

12-week double-blind period. Although 59 patients
entered the extension, only 58 received evolocumab
and were included in the open-label extension analysis
set. During the extension, three patients discontinued
the investigational product (one for AE, one by
patient request, and one due to requirement for alter-
native therapy); two of the three patients discontinued
the study by request. Thus, 57 patients (97%) com-
pleted the extension. Baseline demographics and clini-
cal characteristics did not differ between treatment
groups (Table 1). Overall, the mean age was 64.4 (SD,
10.6) years, and 51% of patients were female. The
overall baseline LDL-C was 189.0 (SD, 53.9) mg/dL
(4.9 [SD, 1.4] mmol/L). The stratification factor of
screening LDL-C < or > 180 mg/dL was split evenly
overall and within treatment groups; 77% of patients
were not taking statins at baseline, and this proportion
was similar within treatment groups. Most patients
(57%) were categorized as high risk in the National
Cholesterol Education Program (NCEP) criteria, and
33% had two or more cardiovascular risk factors.
Medical history on statin intolerance was collected for
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all patients: 3.3% were intolerant to one statin, 73.8%
to two statins, 16.4% to three statins, and 6.6% to
four or more statins. Most patients (98%) had neither
a family history of muscular symptoms nor a family
history of muscular symptoms with statins. Rhabdo-
myolysis was the most severe muscle-related side effect
in three (4.9%) patients. A total of nine (15%)
patients reported non-muscle-related statin intoler-
ance, and the most common neurocognitive symptom
that led to the diagnosis of such intolerance was
fatigue (2=3, 4.9%). Rosuvastatin and atorvastatin
were the most commonly reported statins associated
with muscle intolerance, reported in approximately
74% and 61% of patients, respectively. The character-
istics of statin intolerance (muscle-related and non-
muscle-related) were similar across the treatment
groups.

Efficacy
Double-Blind Period

The percent changes from the baseline in LDL-C
to the mean of weeks 10 and 12 were -20.3% (SE,
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Table 1. Baseline Demographic, Clinical, and Treatment Characteristics

Ezetimibe Evolocumab All
(N=21) (N=40) (N=61)
Age, mean (SD), y 61.8 (11.9) 65.8 (9.8) 64.4 (10.6)
Female sex, 7 (%) 10 (47.6) 21 (52.5) 31 (50.8)
Screening LDL-C level,® 7 (%)
<180 mg/dL 11 (52.4) 19 (47.5) (49.2)
> 180 mg/dL 10 (47.6) 21 (52.5) 1(50.8)
Statin use,” 7 (%) 6 (28.6) 8 (20.0) 4 (23.0)
LDL-C, mean (SD), mg/dL 181.9 (56.1) 192.8 (53.0) 189 0 (53.9)
Triglycerides, mean (SD), mg/dL 161.7 (95.9) 149.6 (59.8) 153.8 (73.7)
Non-HDL-C, mean (SD), mg/dL 214.1 (56.3) 222.7 (52.8) 219.8 (53.7)
HDL-C, mean (SD), mg/dL 63.4 (15.5) 59.4 (20.1) 60.8 (18.6)
Total cholesterol, mean (SD), mg/dL 277.5 (61.0) 282.2 (56.1) 280.5 (57.3)
ApoB, mean (SD), mg/dL 126.8 (25.0) 139.5 (28.6) 135.1 (27.9)
ApoAl, mean (SD), mg/dL 163.9 (24.6) 156.6 (33.0) 159.1 (30.3)
Lp(a), median (Q1, Q3), nmol/L 28.0 (19.0, 52.0) 37.0 (16.5, 79.0) 30 0(17.0,71.0)
hsCRP, mean (SD), mg/dL 0.8 (1.1) 2.0 (3.6) 6 (3.0)
Cardiovascular risk factors, 7 (%)
NCEP high risk 10 (47.6) 25 (62.5) 35 (57.4)
CAD 7 (33.3) 17 (42.5) 24 (39.3)
Cerebrovascular or peripheral artery disease 1(4.8) 10 (25.0) 11 (18.0)
Current cigarette smoking 1(4.8) 3(7.5) 4 (6.6)
Type 2 diabetes mellitus 4 (19.0) 7 (17.5) 11 (18.0)
Hypertension 12 (57.1) 23 (57.5) 35 (57.4)
> 2 cardiovascular risk factors 7 (33.3) 13 (32.5) 20 (32.8)
Metabolic syndrome without diabetes mellitus 7 (33.3) 14 (35.0) 21 (34.4)
Intolerance to statins (number of statins per patient), 7 (%)
1 1(4.8) 1(2.5) 2 (3.3)
2 17 (81.0) 28 (70.0) 45 (73.8)
3 3 (14.3) 7 (17.5) 10 (16.4)
>4 0 4 (10.0) 4 (6.6)
Worst muscle-related side effect for any statin, 7 (%)
Myalgia 12 (57.1) 25 (62.5) 37 (60.7)
Myositis 7 (33.3) 14 (35.0) 21 (34.4)
Rhabdomyolysis 2 (9.5) 1(2.5) 3 (4.9)

To convert LDL-C, HDL-C, total cholesterol, and non-HDL-C values from mg/dL to mmol/L, multiply by 0.0259; triglycerides values from mg/
dL to mmol/L, multiply by 0.0113; and hsCRP values from mg/L to nmol/L, multiply by 9.524. When the calculated LDL-C was <40 mg/dL or
triglycerides were >400 mg/dL, calculated LDL-C was replaced with ultracentrifugation LDL-C from the same blood sample, if available.

§ L . .
Randomization stratification factor

Abbreviations: ApoA1l, apolipoprotein Al; ApoB, apolipoprotein B; CAD, coronary artery disease; HDL-C, high-density lipoprotein-cholesterol;
hsCRP, high-sensitivity C-reactive protein; LDL-C, low-density lipoprotein-cholesterol; Lp(a), lipoprotein(a); NCEP, National Cholesterol Educa-

tion Program.

2.6) with ezetimibe and -59.8% (SE, 2.5) with evo-
locumab; those to week 12 were -19.0% (SE, 3.0)
and -59.5% (SE, 2.7), respectively. The co-primary
endpoint treatment differences were -39.4% (95%
CI, -47.2% to -31.5%) to the mean of weeks 10 and
12 and -40.1% (95% CI, -48.7% to -31.6%) to
week 12 (adjusted »<0.0001) (Table 2). Patients
receiving evolocumab experienced statistically signifi-
cant difference in percent changes from baseline in

total cholesterol, non-HDL-C, ApoB, and Lp(a) com-
pared with those receiving ezetimibe (all adjusted p<
0.001). No statistically significant differences existed
between evolocumab and ezetimibe for percent
changes in triglycerides and HDL-C. No patients with
ezetimibe had an LDL-C of <70 mg/dL; 22 (56%)
and 20 (53%) patients with evolocumab had an
LDL-C of <70 mg/dL at the mean of weeks 10 and
12 and at week 12, respectively.
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Table 2. Primary and Secondary Efficacy Endpoints With Ezetimibe as Reference Group

Treatment Difference to  Treatment Difference to Adjusted
Mean of Weeks 10 and 12 Week 12  Value®
Co-primary endpoints (LDL-C), Least squares mean % (95% CI) ~ -39.35 (-47.23, -31.48)  -40.14 (-48.68, -31.60)  <0.0001
p value®® <0.0001 <0.0001
Secondary endpoints, Least squares mean % (95% CI)
Total cholesterol -25.44 (-30.80, -20.08)  -25.83 (-31.63, -20.04)  <0.0001
pvalue®®® <0.0001
Non-HDL-C -33.53 (-40.38, -26.68)  -33.44 (-40.94, -25.94)  <0.0001
pvalue®¥® <0.0001
ApoB -35.67 (-42.30, -29.04)  -36.60 (-43.98,-29.22)  <0.0001
p value®$® <0.0001
Triglycerides 3.49 (-11.15, 18.13) 11.79 (~7.29, 30.87) 0.27
p value®¥%% 0.27
Lp(a) -31.13 (-41.83,-20.43)  -31.21 (-43.57, -18.84)  <0.0001
p value®®8® <0.0001
HDL-C 7.96 (1.78, 14.14) 5.59 (~0.82, 12.00) 0.091
p value®$%% 0.03

When the calculated LDL-C was <40 mg/dL or triglycerides were >400 mg/dL, calculated LDL-C was replaced with ultracentrifugation LDL-C
from the same blood sample, if available.

§Adjustcd 2 value is based on a combination of sequential testing, the Hochberg procedure, the fallback procedure to control the overall signifi-
cance level for all primary and secondary endpoints. Each individual adjusted p value is compared to 0.05 to determine statistical significance.
Repeated-measures model, which includes treatment group, stratification factor of screening LDL-C level (from IVRS), scheduled visit, and the
interaction of treatment with scheduled visit as covariates. Least significant unadjusted p value of the co-secondary endpoints, using the
repeated-measures model. ** " The unadjusted joint p value using the union-intersection test.

Abbreviations: ApoB, apolipoprotein B; HDL-C, high-density lipoprotein-cholesterol; IVRS, interactive voice response system; LDL-C, low-den-

sity lipoprotein-cholesterol; Lp(a), lipoprotein(a).

Efficacy results for the co-primary endpoints
were similar between patients receiving Q2W and
Q4W dosing frequencies. The co-primary endpoint
results were consistent across subgroups based on base-
line patient characteristics, including the randomiza-
tion stratification factors of LDL-C < or = 180 mg/
dL and statin use, age category, sex, baseline LDL-C
concentration, PCSK9, body mass index, number of
coronary heart disease risk factors, NCEP high risk
status, glucose tolerance status (type 2 diabetes, meta-
bolic syndrome, or neither), hypertension, or use of
lipid-lowering medication (Supplementary Fig. 1).

Open-Label Extension

The percent change in LDL-C from baseline to
week 24 was -62.0% (SD, 14.0) and was consistent
through week 52 (-60.3% [SD, 12.2]) (Fig.2). For
total cholesterol, non-HDL-C, ApoB, HDL-C, LP (a),

and triglycerides, the percent changes from baseline to
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open-label extension visits were consistent throughout
the study (Supplementary Fig. 2).

Safety

The incidences of treatment-emergent AEs were
61.9% and 57.5% with ezetimibe and evolocumab,
respectively, in the double-blind period and 79.3%
with evolocumab +SOC in the open-label extension
(Table 3). During the double-blind period, the most
common AEs were diarrhea (9.5%) in the ezetimibe
group and nasopharyngitis (12.5%) and pharyngitis
(10.0%) in the evolocumab group. During the open-
label extension, the most common AE was nasophar-
yngitis (29%). Overall, 5% of patients in both groups
experienced grade > 3 AEs during the double-blind
period; the same rate was observed among all patients
in the open-label extension. No patients experienced
grade > 4 AEs. In the double-blind period, two

patients on ezetimibe (9.5%) experienced serious AEs
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Fig.2. Plot of Mean Percent Change from the Baseline in LDL-C by Scheduled Visit and Treatment Group

Abbreviation: LDL-C, low-density lipoprotein-cholesterol.

When the calculated LDL-C was <40 mg/dL or triglycerides were >400 mg/dL, calculated LDL-C was replaced with ultra-
centrifugation LDL-C from the same blood sample, if available. Vertical lines represent the standard error around the mean.
Plot is based on observed data, and no imputation is used for missing values.

Table 3. Patient Incidence of Treatment-Emergent AEs

Double-blind Period Through Week 12 Open-label Extension,

Ezetimibe Evolocumab Evolocumab + SOC
(N=21) (N=40) (N=58)
Study drug exposure, mean (SD), mo 2.68 (0.50) 2.74 (0.30) 9.10 (0.79)
All treatment-emergent AEs, 7 (%) 13 (61.9) 23 (57.5) 46 (79.3)
Grade > 3 1 (4.8) 2 (5.0) 3(5.2)
SAEs 2 (9.5) 0 (0.0) 4(6.9)
Leading to discontinuation of IP 0 2 (5.0)§ 1(1.7)
Treatment-related 3 (14.3) 7 (17.5) 7 (12.1)
Most commonly reported AEs, 7 (%)
Nasopharyngitis 1(4.8) 5(12.5) 17 (29.3)
Pharyngitis 0 4 (10.0) 2 (3.4)
Diarrhea 2 (9.5) 2 (5.0) 3(5.2)
Injection site pain 1 (4.8) 2 (5.0) 1(1.7)
Cough 1 (4.8) 2 (5.0) 2 (3.4)
Hypertension 0 2 (5.0) 3(5.2)
Abdominal distension 0 2 (5.0) 0

N=number of patients who were randomized and received investigational product in the full analysis set for the double-blind period, or the num-
ber of patients who continued in the open-label extension period of the study and received evolocumab
AEs were coded using Medical Dictionary for Regulatory Activities version 20.1 during the double-blind period, and version 21.0 during the open-
label period.

Assessed as nonserious.
Abbreviations: AE, adverse event; IP, investigational product; SAE, serious adverse event; SOC, standard of care.

(SAEs; acute myocardial infarction and osteoarthritis)
vs. none with evolocumab. In the open-label exten-
sion, four patients (6.9%) experienced SAEs (myocar-
dial ischemia, mass, lung neoplasm malignant, and
transient ischemic attack; none of these events were

considered related to treatment, and all patients were
randomized to evolocumab in the double-blind
period). In the double-blind period, no patients on
ezetimibe and two patients (5%) on evolocumab dis-
continued the investigational product due to treat-
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ment-emergent AEs (one for muscle weakness and one
for cough). In the open-label extension, one patient
(1.7%) discontinued because of an AE (abnormal
hepatic function). Treatment-related AEs were
reported in three patients (14.3%) in the ezetimibe
group and seven patients (17.5%) in the evolocumab
group during the double-blind period and in seven
patients (12.1%) during the open-label extension. No
patients experienced treatment-emergent elevated ala-
nine aminotransferase, aspartate aminotransferase, or
bilirubin during the open-label extension; one
patient—who had elevated CK at baseline—experi-
enced CK >10xULN at > 1 visit after study initia-
tion (during the open-label extension). No deaths
occurred at any point of the study. No binding or
neutralizing antidrug antibodies were detected during
the study.

Discussion

In this double-blind, ezetimibe-controlled study
in Japanese patients unable to tolerate an effective
dose of a statin, treatment with 12 weeks of evoloc-
umab was superior to that with ezetimibe in reducing
LDL-C and improving other lipid parameters of inter-
est, including non-HDL-C, ApoB, and Lp(a). During
the 1-year open-label all evolocumab extension, the
reduction in LDL-C from baseline at week 12 was
maintained through week 52. Treatment with 12
weeks of evolocumab was also superior to ezetimibe in
achieving LDL-C <70 mg/dL. AEs with evolocumab
were similar to those with ezetimibe, including the
patient incidence and severity of AEs, the incidence of
AEs leading to treatment discontinuation, and the
incidence of SAEs. No trends indicative of abnormali-
ties in clinically important treatment-related labora-
tory parameters were observed, and no evidence of
anti-evolocumab antibodies existed.

The study populations in GAUSS-4 were similar
to the earlier studies’”, with slight differences: the
mean age was slightly older (64 years) than prior stud-
ies (58-62 years) and the percentage of patients with
two or more CVD risk factors was slightly lower (33%
compared with 48% in GAUSS-3). However, the per-
centage with high risk by NCEP criteria was approxi-
mately 60% in all four studies. For the baseline statin
history, the proportion of patients with rhabdomyoly-
sis as the worst muscle-related side effect was 5% in
GAUSS-4, compared with 2% in GAUSS-2 and 6%
after statin rechallenge in GAUSS-3. We note that
while GAUSS-2 and GAUSS-3 required intolerance
to two or more statins, GAUSS-4 allowed patients
with intolerance to a single statin in the case of rhab-
domyolysis, which may have increased the observed
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rate compared with the other two studies. GAUSS-4
had a much smaller sample size (=61) than GAUSS
(n=160), GAUSS-2 (2=307) and GAUSS-3 phase B
(n=218); thus, the estimate of rhabdomyolysis rate is
further variable given the low incidence (three patients
in total in GAUSS-4).

Efficacy, in terms of the treatment difference
between ezetimibe and evolocumab, was similar in the
four GAUSS studies: -39% to -40% reduction in
LDL-C in GAUSS-4 compared with -36% to -38%
in GAUSS-3, -37% to--39% in GAUSS-2, and -26%
to -41% in GAUSS. Safety results were also similar
across the studies with no notable differences between
the ezetimibe and evolocumab groups. GAUSS-4 had
a similar design to GAUSS-2° (i.e., a practical defini-
tion of statin intolerance without a placebo-controlled
statin rechallenge). However, the efficacy and safety
results for GAUSS-2 and GAUSS-4 were similar to
that for the GAUSS-3 trial, which did include a pla-
cebo-controlled statin rechallenge®”. The GAUSS-4
trial, combined with its open-label extension, also
demonstrated efficacy and safety similar to that of the
broad statin-intolerance subgroup of the OSLER stud-
ies'. Finally, the GAUSS-4 study demonstrated a
safety profile similar to that of the YUKAWA random-
ized studies and Japan-only subgroup of the OSLER
studies”!"V. Similarly, the PCSK9 inhibitor alirocumab
had been demonstrated superior to ezetimibe in the
ODYSSEY ALTERNATIVE trial, with a mean treat-
ment difference of -30%'Y. PCSK9 inhibitors were
also well tolerated in the clinical practice setting in a
small chart review study'”. Thus, the results of the
present study add to the body of evidence for the use
of PCSKD9 inhibitors in populations with statin intol-
erance (Alonso et al.'®) and supplement the estab-
lished evidence for the efficacy and safety of these
medicines in the Japanese population”.

The limitations of the study include a small
study population and a lack of statin rechallenge in
the study design for objectively identifying statin-
intolerant patients.

Conclusion

Evolocumab was superior to ezetimibe in reduc-
ing LDL-C in this population of Japanese patients
with hypercholesterolemia and statin intolerance,
thereby demonstrating a favorable benefit: risk profile.
These results were similar to those observed in non-
Japanese patients with statin intolerance in the

GAUSS-2 study.
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Supplemental Fig. 1. Forest Plot of Treatment Differences in Percent Change from the Baseline in LDL-C at the Mean of Weeks
10 and 12 and at Week 12—Subgroup Analyses

When the calculated LDL-C was <40 mg/dL or triglycerides were >400 mg/dL, calculated LDL-C was replaced with ultracentrifugation
LDL-C from the same blood sample, if available. Least squares mean differences and 95% CI are from the repeated-measure model. No
imputation is used for missing values. n,=number of patients receiving evolocumab in the subgroup of interest with an observed value at the
mean of weeks 10 and 12 or at week 12; n,=number of patients receiving ezetimibe in the subgroup of interest with an observed value at the
mean of weeks 10 and 12 or at week 12.
Abbreviations: BMI, body mass index; LDL-C, low-density lipoprotein cholesterol; NCEP, National Cholesterol Education Program; PCSK9,
proprotein convertase subtilisin/kexin type 9; QD, daily; SC, subcutaneous.
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Supplemental Fig. 2-1. Plot of Mean Percent Change from the Baseline by Scheduled Visit and Treatment
Group. A, Total Cholesterol; B, Non-HDL-C; C, ApoB; D, HDL-C; E, Triglycerides;
E Lp(a)

Vertical lines represent the standard error around the mean. Plot is based on observed data, and no imputation is used
for missing values.

Abbreviations: ApoB, apolipoprotein B; HDL-C, high-density lipoprotein-cholesterol; Lp(a), lipoprotein(a).
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Supplemental Fig. 2-2. Plot of Mean Percent Change from the Baseline by Scheduled Visit and Treatment
Group. A, Total Cholesterol; B, Non-HDL-C; C, ApoB; D, HDL-C; E, Triglycerides;
E Lp(a)

Vertical lines represent the standard error around the mean. Plot is based on observed data, and no imputation is used
for missing values.

Abbreviations: ApoB, apolipoprotein B; HDL-C, high-density lipoprotein-cholesterol; Lp(a), lipoprotein(a).
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