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31 Network survey PS0714 - HDL-C
PoolID CDCERfE KRKAIEfE S.D. Bias (mg/dL)

172 50.6 50.8 0.3 0.2

152 32.6 33.0 0.9 0.4

371 50.9 50.6 0.1 -0.3
BA{ST: mg/dL

3 2 Performance criteria applied to CRMLN lipid reference laboratory using ultracentrifugation method

Lipid Imprecision criterion Accuracy criterion

HDL-C Standard deviation £ 1 mg/dL bias £ 1 mg/dL

CRMLN: Cholesterol Reference Method Laboratory Network.
HDL-C: High-density lipoprotemn cholesterol.

3 3 Regression analysis of the bias between Osaka (y) and CDC (x) and imprecision for HDL-C over time (unit: mg/dL)

Parameter HDL-C Method Number of samples Slope (95%CI) Intercept (95%CI) R Time period
Accuracy uc 626 -0.008 0.540 0.017 May 1997 to January 2014
(-0.013,-0.003) (0.296, 0.784) (17 years)
p=0.001 p<0.001
Precision uc 626 0.002 0.270 0.006 May 1997 to January 2014
(-0.00005, 0.0036) (0.179,0.360) (17 years)
p=0.056 p<0.001

UC: Ultracentrifugation.
HDL-C: High-density lipoprotein cholesterol.
CV: Coefficient of variation. CI: Confidence interval.

#X 4 Performance criteria applied to clinical laboratory and manufacturer for HDL-C

Parameter Criterion
R’ >0.975
Bias at 40 mg/dL £5%
Bias at 60 mg/dL 25%
Average % Bias 5%
Average absolute % Bias £5%
Among-run CV 4%
t-test of bias Not significant at &=5%
Within-method outliers 1 allowed
Between-method outliers None allowed, but may eliminate one sample

HDL-C: High-density lipoprotein cholesterol. CV: Coefficient of variation.
CV: Coefficient of variation.
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E1 HDL-C bias plots of Osaka UC vs. CDC RMP
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Effects of Evolocumab (AMG 145), a Monoclonal
Antibody to PCSK9, in Hypercholesterolemic,
Statin-Treated Japanese Patients
at High Cardiovascular Risk
— Primary Results From the Phase 2 YUKAWA Study -

Atsushi Hirayama; Narimon Honarpour; Masayuki Yoshida; Shizuya Yamashita;
Fannie Huang; Scott M. Wasserman; Tamio Teramoto

Background: YUKAWA is a 12-week, randomized, double-blind, placebo-controlled, phase 2 study evaluating the
efficacy and safety of evolocumab (AMG 145) in statin-treated Japanese patients at high cardiovascular risk.

Methods and Results: 310 eligible patients receiving stable statin (+ezetimibe) therapy were randomizedto 1 of 6
treatments: placebo every 2 weeks (Q2W) or monthly (QM), evolocumab 70mg or 140mg Q2W, or evolocumab 280mg
or 420mg QM. The primary endpoint was the percentage change from baseline in low-density lipoprotein cholesterol
(LDL-C) measured by preparative ultracentrifugation (UC). Secondary endpoints included percentage changes in other
lipid parameters and the proportion of patients with LDL-C <1.8mmol/L.. Mean (SD) age was 62 (10) years; 37% were
female; and the mean (SD) baseline LDL-C was 3.7 (0.5) mmol/L (by UC). Mean (SE) changes vs. placebo in LDL-C
were greatest in the high-dose groups: —68.6 (3.0) % and -63.9 (3.2) % with 140mg Q2W and 420 mg QM dosing,
respectively. Up to 96% of evolocumab-treated patients achieved LDL-C <1.8mmol/L. Adverse events (AEs) were
more frequent in evolocumab (51%) vs. placebo (38%) patients; 4 patients taking evolocumab discontinued treatment
because of an AE. There were no significant differences in AE rates based on dose or dose frequency.

Conclusions: In Japanese patients at high cardiovascular risk with hypercholesterolemia on stable statin therapy,
evolocumab significantly reduced LDL-C and was well tolerated during this 12-week study. (Circ J 2014; 78:

LATE BREAKING CLINICAL TRIAL (JCS 2014)

1073-1082)

Key Words: Dyslipidemia; Hypercholesterolemia; Low-density lipoprotein cholesterol; PCSK9 antibody

of death globally, with over 17million deaths per

year.! In Japan, CVD-associated deaths from heart
disease and stroke are the second and third highest causes of
death, respectively.? The incidence of coronary artery disease
(CAD), a leading contributor to CVD incidence, increases in
Japanese patients as low-density lipoprotein cholesterol (LDL-
O) levels rise.?* Although treatment with statins lowers the
risk of CVD events,>® high-risk patients may still fail to
reach LDL-C goals,! leaving them vulnerable to subsequent

C ardiovascular disease (CVD) remains the leading cause

cardiovascular events. Nearly half of the high-risk Japanese
patients have not reached their Japan Atherosclerosis Society
(JAS)-guideline LDL-C goal.11.12

Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a
secreted protein that binds to the LDL receptor (LDLR), pre-
venting it from recycling to the cell surface.® This results in less
available LDLR and higher circulating LDL-C levels.** Inhibi-
tion of PCSK9 with anti-PCSK9 antibodies increases hepatic
LDLR recycling, which enhances LDL-C clearance from the
serum.’15 Evolocumab is a fully human monoclonal antibody
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against PCSK9* that inhibits the binding of PCSK9 to LDLRs.
In global phase 2 studies, evolocumab monotherapy reduced
LDL-C measured by preparative ultracentrifugation (UC) by
up to 53% vs. placebo,’s and combination therapy with statins
resulted in reductions of up to 66% vs. placebo.!” Studies in
patients with familial hypercholesterolemia'®® and statin in-
tolerance® have shown similar efficacy. YUKAWA (StudY of
LDL-Cholesterol Reduction Using a Monoclonal PCSK9 An-
tibody in Japanese Patients With Advanced Cardiovascular
Risk) is the first study to examine the efficacy and tolerability
of evolocumab in hypercholesterolemic Japanese patients at
high cardiovascular risk and on baseline statin therapy.

Methods

Patient Population and Study Design

YUKAWA is a 12-week, phase 2, randomized, multicenter,
double-blind, placebo-controlled, dose-ranging study evaluat-
ing the efficacy and safety of every 2 weeks (Q2W) or month-
ly (QM) evolocumab when used in combination with a statin
in Japanese patients (NCT01652703). The study was carried
out in 42 study centers in Japan. Briefly, patients were eligible
if they were 2080 years of age (inclusive) and classified as
high risk for cardiovascular events. Patients were considered
high risk if they had any of the following: history of CAD or
cerebral infarction; a diagnosis of heterozygous familial hyper-
cholesterolemia, arteriosclerosis obliterans/peripheral artery
disease, or type 2 diabetes mellitus >3 months prior to random-
ization,; a fasting plasma glucose >6.1 mmol/L >3 months prior
to randomization; or the presence of >3 additional risk factors

relating to age, smoking history, family history of CAD, and
past diagnosis of hypertension or reduced high-density lipo-
protein (HDL).122! Inclusion/exclusion criteria are summa-
rized in Supplementary File 1. Patients were required to be
on stable statin therapy for 24 weeks prior to LDL-C screen-
ing. Baseline lipid requirements at screening were fasting
LDL-C >3.0mmol/L and fasting triglycerides <4.5 mmol/L..

Randomization and Study Blinding

Prior to randomization, all patients received a placebo injec-
tion to assess tolerance and acceptability of subcutaneous
(SC) administration. Eligible patients who tolerated placebo
injections were assigned equally to 1 of 6 treatment arms: SC
placebo, evolocumab 70mg, or evolocumab 140mg Q2 W; or
SC placebo, evolocumab 280mg, or evolocumab 420mg QM
(Figure 1). Baseline stratification factors included screening
LDL-C (<3.4mmol/L vs. 23.4mmol/L)) and a diagnosis of
heterozygous familial hypercholesterolemia (yes vs. no).
Treatment assignment and on-treatment laboratory lipid-panel
values were blinded; dosing frequency was not blinded.

Study Endpoints

The primary efficacy endpoint was percentage change from
baseline in LDL-C at week 12. Secondary endpoints assessed
at week 12 were absolute change in LDL-C, percentage chang-
es from baseline in other lipid parameters, and the proportion
of patients who reached LDL-C <1.8 mmol/L. For endpoint
assessments, LDL-C was measured by UC. Safety endpoints
included the incidence of adverse events (AEs), laboratory
values and vital signs, electrocardiography (ECG) parameters,

Circulation Journal Vol.78, May 2014
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Placebo Evolocumab .
140mg  280mg  420mg All patients
Q2w QM Total  70mgQ2W oo an am Total Total
(n=52)  (n=50) (n=102) (n=49) (n=52) (=51)  (n=53) (n=205) (n=307)
Demographics ’
Age, years, mean (SD) 0.2 (10.1) 60.9 (9.8) 60.5(9.9) 64.1(9.7) 60.8(9.2) 61.6(9.6) 61.3(9.9) 61.9(9.6) 61.5(9.7)
Female, n (%) 16(30.8) 14 (28.0) 30(29.4) 24(49.0) 20(385) 23(45.1) 17(32.1) 84(41.0) 114 (37.1)
Cardiac risk factors, n (%)
CAD e 15(28.8) 15(30.0) 30(29.4) 12(245) 13(250) 9(17.6) 13(245) 47(229) 77(25.1)
PAD or CVD 7(135) 7(140) 14(187) 8(163) 4(z.7) 7(187) 9(17.0) 28(137) 42(137)
T2DM 16(30.8) 18(36.0) 34(33.3) 19(38.8) 21(404) 25(49.0) 18(34.0) B3 (40.5) 117(38.1)
Hypertension 40(76.9) 36(72.0) 76(74.5) 40(81.6) 34(65.4) 35(68.6) 41(77.4) 150 (73.2) 226 (73.6)
Elevated WCh 33(63.5) 34(68.0) 67(65.7) 34(69.4) 33(63.5) B34(66.7) 34(64.2) 135(65.9) 202 (65.8)
Current smoker 11(21.2) 16(32.0) 27(265) 11(224) 12(23.1) 15(29.4) 14(26.4) 52(25.4) 79 (25.7)
Metabolic syndrome® 17(32.7) 12(24.0) 29(28.4) 13(26.5) 14(26.9) 11(21.6) 16(30.2) 54(26.3) 83 (27.0)
»2 cardiovascular risk factors 24 (46.2) 26 (52.0) 50 (49.0) 32 (65.3) 25(48.1) 30(58.8) 33(62.3) 120 (58.5) 170 (55.4)
High-intensity statinuse ~~ 2(3.8)  3(6.0)  5(4.9) 6(122) 2(38) 3(9) 3(7) 1468  19(62)
(global definition)d : : i : : : e
High-intensity statin use 14(26.9) 14(28.0) 28(27.5) 14(28.6) 11(21.2) 10(19.6) 10(18.9) 45(22.0) 73 (23.8)
(Japan-specific definition)e
Baseline lipids (mean ’[SD]) ; ; ;
UC LDL-C, mmol/L. 37(05) 3.7(08) 37(05) 37(05 36(06) 36(05 36(05 3705 . 3.7(0.5)
Calculated LDL-C, mmol. 3.7 (0.5) 3.6(0.6) 3.7(05) 37(06) 36(0.6) 38.6(05) 3.6(0.5 3.6(0.6) 3.6(0.6)
Lp(a), pmoll! 320 30 335 290 320 270 480 335 335
L (17.5, 65.5) (13.0, 66.0) (16.0, 66.0) (14.0, 56.0) (11.0, 67.0) (12.0, 53.0) (20.0, 82.0) (12.0, 66.0) (13.0, 66.0)
TC, mmal/L 58(06) 58(0.6) 58(06) 58(07) 57(0.7) 57(07) 57(06) 57(07) 58(0.6)
HDL-C, mmol/L 14(03) 1.4(0.3) 14(03) 14(04) 14(03) 14(04) 14(04) 14(03) 1.4(03)
TG, mmol/L 16(06) 16(0.6 1.6(06) 1.6(07) 15(05) 14(05) 16(0.7) 15(06) 1.5(0.5)
VLDL-C, mmol/Lt - 07 07 07 07 06 06 07 06 08
e (05,09) (0509 (0509 (0.4,09) (0508 (0.507) (0.509) (0508 (0509
Non-HDL-C, mmol/L 44(086) 44(07) 44(06) 44(07) 43(07) 43(06) 43(06) 43(0.7) 43(06)
ApoB, glL . 1202 1102 1102 1102 1102 1102 1102 1102 1102
ApoA1, g/L 16(02) 16(02) 1.6(02) 16(02) 16(0.2) 1.6(03) 16(02) 1.6(0.2) 1.6(0.3)
TC:HDL-C 44(09) 43(1.1) 43(1.0) 44(12) 43(1.0) 42(1.0) 42(1.0) 43(1.0) 43(1.0)
ApoB:ApoA1 08(02) 07(02 07(0.2 07(02 07(0.2 07(02) 07(02) 07(0.2) 07(02)
PCSK9,ng/ml 3894 4113 4001 4026 3926 4115 4166 4059 404.0
s (1212) - (101.1)  (111.8) (120.1) (125.8)  (137.9) (143.9)  (133.8)  (126.8)

All percentages based on n. aStudy population includes all randomized patients who received =1 dose of investigational product. *Elevated
waist circumference (WC) defined as =85cm for men, 290cm for women. <JAS 2012 criteria. 9Daily simvastatin 80 mg, atorvastatin 240mg,
rosuvastatin 220mg, or any statin plus ezetimibe. °Daily atorvastatin >10mg, pitavastatin =2mg, rosuvastatin 25mg, simvastatin >20mg,
lovastatin =40 mg, fluvastatin >80 mg, pravastatin 240mg, or any statin plus ezetimibe. ‘Median (Q1, Q3).

Apo, apolipoprotein; CAD, coronary artery disease; CVD, cerebrovascular disease; HDL-C, high-density lipoprotein cholesterol; JAS, Japanese
Atherosclerosis Society; LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein A; PAD, peripheral arterial disease; PCSK9, proprotein
convertase subtilisin/kexin type 9; Q1, first quartile; Q2W, every 2 weeks; Q3, second quartile; QM, monthly; SD, standard deviation; T2DM,
type 2 diabetes mellitus; TC, total cholesterol; TG, triglyceride; UC, ultracentrifugation; VLDL-C, very low-density lipoprotein cholesterol.

and incidence of anti-evolocumab antibodies.

Statistical Analysis

Analyses were conducted on data for randomized patients who
received =1 dose of evolocumab or placebo. The primary
endpoint was analyzed using an analysis of covariance model,
including treatment group and the stratification factor of
screening LDL-C. A last observation carried forward approach
was used to impute missing values. Secondary endpoints were
evaluated similarly to the primary endpoint; LDL-C response
was assessed using a logistic regression, which included terms
for treatment group and screening LDL-C. Secondary end-
point analyses were not adjusted for multiple comparisons.
Analysis of the percentage change from baseline to the aver-
age of weeks 10 and 12 for lipid parameters of interest was

performed using a repeated measures model and observed
data, which included treatment group, the stratification factor
of screening LDL-C, scheduled visit, and the interaction of
treatment with scheduled visit.

AEs and serious AEs were recorded throughout the study
and were coded using the current version of the Medical Dic-
tionary for Regulatory Activities (MedDRA v16.0). Laboratory
parameters were summarized using descriptive statistics for
each treatment group at each scheduled visit. Rates of anti-
evolocumab antibody formation were tabulated by treatment

group.

Results
Patient disposition is summarized in Figure 1. Of the 452
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Evolocumab Q2W Placebo Evolocumab QM Placebo
70mg 140mg Q2w 280mg 420mg QM
(n=49) (n=52) (n=52) {(n=51) (n=53) (n=50)
LDL-C
Mean (SE) percentage change vs. -52.9 (3.0); -68.6 (3.0); N/A -58.2 (3.2); -63.9 (3.2); NA
~placebo in UC LDL-C; P valuex® <0.001 <0.001 <0.001 <0.001
Change in UC LDL-C vs. placebo —2.0 (0.1); -2.5(0.1); NA ~2.1(0.1); -2.3 (0.1); NA
(mmol/L; SE); P value® <0.001 <0.001 <0.001 <0.001
Achieved LDL-C (mmol/L; mean [SD]) 1.5 (0.8) 0.9 (0.5) 3.6 (0.5) 1.5(0.5) 1.2(0.7) 3.6 (0.8)
LDL-C <2.6mmol/L at week 12 (n [%])¢ 44 (94) 49 (98) 2(4) 48 (94) 49 (96) 1(2)
LDL-C <1.8mmol/L at week 12 (n [%]; 31 (66); 48 (96); 0(-) “41 (80); 42 (82); 0()
P value)d <0.001 <0.001 <0.001 <0.001
Other lipid parameters
“Lp(a), mean (SE) % change vs. -41.5 (4.9); -50.6 (4.9); NA ~39.6 (4.9); -32.3 (4.9); NA
placebo; P valuea® <0.001 <0.001 <0.001 <0.001
Achieved Lp(a), mean (SD), nmol/L 30.8 (42.5) 30.9 (42.3) 53.4 (58.5) 29.4 (41.9) 52.1 (68.1) 67.7 (87.0)
TC, mean (SE) % change vs. placebo; -36.2 (2.2); -45.3 (2.1); NA -36.3 (2.3); -40.2 (2.3); NA
P valuea® <0.001 <0.001 <0.001 <0.001
Achieved TC mean (SD), mmol/L 3.7 (0.9) 3.1(0.6) 5.8 (0.7) 3.7(0.7) 3.5 (0.8) 5.8 (0.8)
HDL-C, mean (SE) % change vs. 4.4 (3.2); 9.1 (3.1); NA 16.3 (3.1); 13.2 (3.1); NA
placebo; P valuea® 0.17 0.004 <0.001 © <0.001
Achieved HDL-C, mean (SD), mmol/L 1.6 (0.4) 1.6 (0.4) 1.5 (0.4) 1.6 (0.4) 1.6 (0.4) 1.4 (0.3)
TG, mean (SE) percentage change vs. ~14.3 (6.3); ~16.6 (6.2); NA -17.1 (6.5); -20.2 (6.4); NA
placebo; P valueat 0.025 0.009 0.009 0.002
Achieved TG, mean (SD), mmol/L 1.4 (0.6) 1.3 (0.6) 1.6 (0.9) 1.3(0.5) 1.4 (0.7) 1.7 (0.8)
VLDL-C, median (Q1, Q3) % change —22.2 -21.2 NA -25.1 -24.1 NA
'vs. placebo; P valuea® (—42.4,-1.9); - (-40.6,-1.7); (—47.8,-2.4); (-46.4,-1.8);
. 0.002 0.002 0.015 0.004
Achieved VLDL-C, median (Q1, Q3), 0.5(0.3,0.6) 04(0.3,05) 06(04,1.0) 04(0.3,06) 05(0.3,06) 0.7(0.4,0.9)
mmol/L
- Non-HDL-C, mean (SE) % change vs. ~49.5 (2.7); -62.6 (2.7); NA -53.5 (3.0); ~58.1 (3.0); NA
placebo; P valueab <0.001 <0.001 <0.001 <0.001
Achieved Non-HDL-C, mean (SD), 2.2 (0.9) 1.5 (0.5) 4.3 (0.7) 2.0 (0.6) 1.9 (0.8) 4.4 (0.9)
mmol/L
- ApoB, mean (SE) % change vs. —46.8 (2.6); -60.7 (2.5); NA —47.4 (2.8); -53.4 (2.8); NA
placebo; P valuea? <0.001 <0.001 <0.001 <0.001
Achieved ApoB, mean (SD), g/L 0.6 (0.2) 0.4 (0.1) 1.1{0.2) 0.6 (0.2) 0.5 (0.2) 1.1 (0.2)
ApoA1, mean (SE) % change vs. 4.0 (2.4); 6.3 (2.4); NA 9.3 (2.2); 9.6 (2.2); NA
placebo; P valueab 0.100 0.009 <0.001 <0.001
Achieved ApoA1, mean (SD), g/L. 1.7 (0.3) 1.7 (0.3) 1.6 (0.3) 1.7 (0.3) 1.7 (0.3) 15(0.2)
TC:HDL-C, mean (SE) % change vs. =372 (2.7); —47.0 (2.6); NA —45.3 (2.9); ~46.7 (2.9); NA
_placebo; P value2® : <0.001 <0.001 <0.001 <0.001
Achieved TCmean (SD), mmol/L. 2.5(0.8) 2.0 (0.4) 4.2 (1.1) 2.3 (0.5) 2.3(0.9) 43(1.2)
ApoB:ApoA1, mean (SE) % change —47.5 (3.0); -61.4 (2.9); NA -52.2 (3.1); —57.8 (3.0); NA
vs. placebo; P valuest ~<0.001 <0.001 <0.001 <0.001 :
Achieved ApoB:ApoA1, mean (SD), g/L 0.4(0.2) 0.2 (0.1) 0.7 (0.2) 0.4 (0.1) 0.3 (0.2) 0.7 (0.2)

aFor least-squares mean percentage change from baseline in lipid parameters for each treatment group, see Supplementary File 1. bLeast-
squares mean difference within each dose frequency vs. matching placebo. <Calculated LDL-C. 4Percentage calculated from n at week 12.
NA, not applicable; SE, standard error. Other abbreviations as in Tabie 1.

patients screened for YUKAWA, 310 (69%) were randomized
to treatment (2:1 evolocumab:placebo) (Figure 1). Baseline
characteristics of the study population are reported in Table 1.
Briefly, 37% were female; mean (standard deviation; SD) age
was 62 (10) years; 55% were identified as having 2 or more
cardiovascular risk factors, 38% had type 2 diabetes mellitus,
and 25% had CAD. The mean (SD) baseline LDL-C values
were 3.7 (0.5) mmol/L for placebo patients (total), 3.6 (0.6)
mmoV/L for evolocumab 140mg Q2 W, and 3.6 (0.5) mmol/L
for evolocumab 420mg QM. Baseline statin use was consis-
tent with contemporary Japanese practice (Table S1).

All evolocumab treatment groups showed statistically sig-
nificant (P<0.001) mean changes from baseline in LDL-C vs.

placebo at week 12, with the highest evolocumab doses within
each dose frequency (140mg Q2'W and 420mg QM) provid-
ing the greatest efficacy (Table 2). Mean (standard error; SE)
percentage changes vs. placebo at week 12 were —~68.6 (3.0)
% 140mg Q2'W and —63.9 (3.2) % 420 mg QM (both P<0.001;
Table 2), reflecting mean (SE) changes from baseline of -71.3
(2.2) % and —63.9 (2.3) %, respectively (Table S2). Subgroup
efficacy results were consistent with these findings (Figure 2).
Reductions in calculated LDL-C were apparent by week 2 in
the evolocumab treatment groups and continued through the
end of study (Figure 3). The most robust and sustained reduc-
tions were seen in the 140mg Q2W and 420 mg QM groups.
The least-squares mean percentage change in LDL-C was
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BMI 2 30 kg/m? | ———
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Male - oo
BASELINE LIPIDS
Scr LDL-C < 3.37 mmol/L.
Scr LDE-C 2 3.37 mmol/L

LDL-C < Baseline Median
LDL-C 2 Baseline Median
PCSK9 < Baseline Median
PCSK9 2 Baseline Median
RISK FACTORS

Hx of Type 2 Diabetes -

No Hx of Type 2 Diabetes -

Hypertension: Yes

Hypertension: No

Current Smoker: Yes —

Current Smoker: No

Baseline CHD Risk Factors < 2

Baseline CHD Risk Factors 22
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~100 -75 -50 -25 0
Percentage Change from Baseline

Evolocumab 420mg QM
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BMI 2 30 kg/m? -

Female

Male

BASELINE LIPIDS

Scr LDL-C < 3.37 mmol/l. 4
Ser LDL-C 2 3.37 mmol/l.
LDL-C < Baseline Median
LDL-C = Baseline Median
PCSKQ < Baseline Median
PCSKS 2 Baseline Median

RISK FACTORS
Hx of Type 2 Diabetes -
No Hx of Type 2 Diabetes
Hypertension: Yes -
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Current Smoker: Yes -
Current Smoker: No
Baseline CHD Risk Factors <2 -
Baseline CHD Risk Factors 2 2 4

11{111{

[yt

-125

I H ¥ T
-100 -75 -50 25 o
Percentage Change from Baseline

Figure 2. Mean percentage change in LDL-C
measured by ultracentrifugation in the main
subgroups given evolocumab either 140mg
SC Q2W (A) or 420mg SC QM (B). Values
reported are least-squares mean differences
(95% CI) compared with matching placebo.
Values less than 0 favor evolocumab, where-
as those greater than 0O favor placebo. BMI,
body mass index; Cl, confidence interval;
LDL-C, low-density lipoprotein cholesterol;
Q2W, every 2 weeks; QM, monthly; SC, sub-
cutaneous; Scr, screening; Hx, history.
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also calculated for the mean of weeks 10 and 12, as this mea-
sure can be more reflective of the time-averaged reduction in
LDL-C than the week 12 assessment alone.?? LDL-C assess-
ments at study visits between day 1 and week 12 used Friede-
wald’s calculation. As a result, the mean LDL-C at weeks
10/12 reflects the average calculated LDL-C. Mean (SE) weeks
10/12 percentage changes vs. placebo were ~71.7 (2.6) %
140mg Q2W and —68.7 (2.6) % 420 mg QM (both P<0.0001),
reflecting mean (SE) percentage changes from baseline by
treatment group of ~74.9 (1.8) % and —70.9 (1.9) %, respec-
tively (Table S3).

Comparable LDL-C reductions were achieved with these
doses in patients receiving intensive and non-intensive statin
therapy. In patients receiving intensive statin therapy (global
definition, see Table 1, footnote), mean (SE) changes in LDL-C
of —63.8% (11.3) and —66.0% (10.8) were observed at week 12
with 140mg Q2'W and 420mg QM dose groups, respectively.
In those receiving non-intensive statin therapy, mean (SE)
changes in LDL-C were —71% (2.2) and —63.7% (2.3) at week
12 for the 140mg Q2W and 420 mg QM dose groups, respec-
tively. Although the sample size for intensive statin use (glob-
al definition) was small (n=14 on evolocumab), similar results
were seen when using the Japan-specific definition of intensive
statin use (see Table 1, footnote), which classified more pa-
tients as receiving intensive statin therapy (n=45 on evolocum-
ab). This suggests that the effect of evolocumab 140mg Q2W

and 420mg QM does not change substantially with the inten-
sity of background statin therapy. Appreciable differences in
efficacy based on a history of heterozygous familial hypercho-
lesterolemia were also not observed in this study; however,
relatively few patients with this diagnosis received evolocum-
ab (n=11). Based on a recently completed global phase 2 study
evaluating evolocumab in patients with heterozygous familial
hypercholesterolemia,'® efficacy and safety results are expect-
ed to be similar to those seen in patients without familial hy-
percholesterolemia.6:17:26

Therapeutic monoclonal antibodies such as evolocumab
demonstrate non-linear pharmacokinetics. Dosing evolocumab
at QM intervals compared with Q2 W can provide similar time-
averaged reductions in PCSKD9. In assessing PCSK9 suppres-
sion for this study, the evolocumab 140mg Q2'W group dem-
onstrated mean (SE) unbound PCSK9 reductions of 83.2%
(2.2) at week 2, 77.8% (2.7) at week 10, and 77.0% (3.0) at
week 12 (2 weeks after the last dose of evolocumab 140mg
Q2W). In the evolocumab 420mg QM group, mean reductions
of unbound PCSK9 from baseline were 98.8% (0.3) at week 2,
94.2% (2.5) at week 10, and 50.6% (4.4) by week 12 (4 weeks
after the last dose of 420mg evolocumab QM).

Statistically significant improvements (P<0.05) were also
seen in all evolocumab treatment groups for total cholesterol
(TC), triglycerides, very low-density lipoprotein cholesterol
(VLDL-C), non-HDL cholesterol (non-HDL-C), apolipopro-
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Figure 4. Frequency of attaining
week-12 LDL-C targets measured
by ultracentrifugation and strati-
fied by baseline LDL-C. Percent-

tein B (ApoB), lipoprotein a (Lp[a]), the ApoB:ApoAl ratio,
and the TC:HDL-C ratio, and in all but the evolocumab 70mg
Q2W group for HDL-C and ApoAl at week 12 (Table 2,
Table S2). Favorable changes were also seen in other lipids
for the mean of weeks 10 and 12 (Table S3).

The majority (94% to 98%) of patients in the evolocumab
treatment groups achieved the most stringent JAS-recommend-
ed LDL-C goal of <2.6mmol/L*? at week 12. Goal achieve-
ment was highest in the 140mg Q2 W and 420mg QM groups
(98% and 96%, respectively, vs. 3% placebo; Figure 4A). The
majority of evolocumab-treated patients also achieved LDL-C
levels <1.8 mmol/L (Figure 4B).

Although more AEs were reported in evolocumab-treated

(51%) vs. placebo-treated (38%) patients (Table 3), most were
Common Terminology Criteria for Adverse Events (CTCAE)
grade 1 or 2 (mild or moderate),?® and no imbalances in AEs
were observed with respect to dose or dose frequency. Naso-
pharyngitis was the most frequent AE; 4 (2%) patients in the
evolocumab treatment group reported serious AEs (Tabie 3),
none of which was considered related to the study drug. These
AFEs were carcinoid tumor of the cecum with a pre-randomiza-
tion history of anal bleeding (drug was withdrawn); fracture
of left clavicle, ribs, and ankle (dose was altered or withheld);
prostate cancer (dose was unchanged); and worsening of arte-
riosclerosis (dose was unchanged). In total, 4 evolocumab-
treated patients discontinued treatment because of any AE,
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Placebo Evolocumab Evolocumab Placebo QM Evolocumab Evolocumab
n (%) Q2w 70mg Q2W  140mg Q2w 280mgQM  420mg QM
(n=52) (n=49) (n=52) (n=50) (n=51) (n=53)
All treatment-emergency AEs® 18 (34.6) 24 (49.0) 28 (53.8) 21 (42.0) 21 (41.2) 31 (58.5)
Leading to drug discontinuation 0 1(2.0) 1(1.9) 0 0 2(3.8)
Serious AEs® 0 0 1(1.9) 0 1(2.0) 2(3.8)
Leading to drug discontinuation 0 0 0 0 0 1(1.9)
Potential injection-site reactions® 1(1.9) 1(2.0) 2(3.8) 0 0 1(1.9)
Binding antibodies detected? 1(1.9) 0 0 0 0 0
AST or ALT >3x ULN 0 1(2.0) 0 0 0 0
CK >5x ULN 0 0 0 1(2.0) 1(2.0) 0
Positively adjudicated cardiovascular events® 1(1.9) ] o] 1(2.0) 0 0
All-cause mortality 0 0 0 0 0 0

All percentages are based on n. @The most common treatment-emergency AE for both the placebo and evolocumab group was nasopharyngi-
tis. bSerious AEs: fracture, carcinoid tumor of the cecum, prostate cancer, and arteriosclerosis. °Pain, bruising, erythema, hemorrhage, or
pruritus at injection site. “No neutralizing antibodies to evolocumab detected. ®The 2 positively adjudicated cardiovascular events were percu-
taneous coronary revascularizations.

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CK, creatine kinase; ULN, upper limit of normal. Other
abbreviations as in Table 1.

LDL-C <0.65mmol/l LDL-C <1.04mmol/l LDL-C =1.04 mmol/l
n (%) Placebo®  Evolocumab Placebo® Evolocumab Placebo  Evolocumab

(n=0) (n=90) (n=0) (n=157) (n=102) (n=48)
Treatment-emergency AEs NA 49 (54.4) NA 79 (50.3) 39 (38.2) 25 (52.1)
Serious AEs NA 1(1.1) NA 3(1.9) 0(0.0) 1(2.1)
Myalgia NA 2(2.2) NA 3(1.9) 1(1.0) 1(2.1)
CK >5xULN NA 0 (0.0) NA 1(0.6) 1(1.0) 0 (0.0)
CK >10xULN NA 0 (0.0) NA 0(0.0) 0 (0.0) 0 (0.0)
AST or ALT >3xULN NA 0 (0.0) NA 0 (0.0) 0 (0.0) 1(2.1)
Total bilirubin >2xULN NA 0 (0.0) NA 0(0.0) 0 (0.0) 0 (0.0)
Positively-adjudicated cardiovascular events NA 0 (0.0) NA 0 (0.0) 2(2.0) 0 (0)

All percentages based on n. LDL-C categories are based on patient’s lowest, post-baseline LDL-C. 2No placebo patients achieved these 2

post-baseline LDL-C levels.
Abbreviations as in Tables 1,3.

only 1 of which was serious (carcinoid tumor of the cecum
with pre-randomization history of anal bleeding; not consid-
ered treatment related). Incidences of positively adjudicated
cardiovascular events and elevations in creatine kinase (CK)
and aminotransferases were compatable between placebo- and
evolocumab-treated patients (Table 3). Binding antibodies to
evolocumab were not detected in any evolocumab-treated
patients (Table 3). Incidences of AEs, serious AEs, myalgia,
and positively adjudicated cardiovascular events, as well as
CK and aminotransferase elevations, were comparable be-
tween placebo-treated and evolocumab-treated patients irre-
spective of lowest post-baseline LDL-C (Table 4).

Discussion

Results from YUKAWA suggest that evolocumab dosed Q2 W
or QM yields significant reductions in LDL-C and other lipids
(Table 2). Congruent with global evolocumab phase 2 re-
sults,16-1820 the greatest and most sustained LDL-C reductions
were seen in the highest dose groups (140mg Q2 W and 420mg
QM; Table 2, Table S2). As mentioned before, time-averaged
reductions in LDL-C can be estimated using the mean of weeks
10 and 12. When comparing the mean reduction at weeks 10
and 12 between the 140mg Q2 W and 420mg QM groups, re-

sults were also similar (Table S3). Favorable changes were
seen in additional lipid parameters at both week 12 and the
mean of weeks 10 and 12, with the 140mg Q2'W and 420mg
QM doses resulting in the greatest changes. Most (94-98%) of
the YUKAWA patients on evolocumab Q2'W or QM achieved
the JAS-recommended lipid target of <2.6mmol/L.12 In this
study, the mean (SD) baseline LDL-C was 3.7 (0.5) mmol/L,
with no patients having an LDL-C <2.6mmol/L.. At 12 weeks,
up to 98% of patients receiving evolocumab achieved an
LDL-C <2.6mmol/L (Figure 4).

Because of the less potent and lower doses of statins used
in Japan, fewer patients in YUKAWA were on high-intensity
statin therapy compared with the LAPLACE-TIMI-57" or
RUTHERFORD? global phase 2 studies, in which evolocum-
ab was administered with a background of statin therapy
(Table 1). Compared with LAPLACE-TIMI 57, the preva-
lence of diabetes, hypertension, and smoking were higher in
YUKAWA.Y Despite these differences, and consistent with
results of the evolocumab phase 1b study performed in Japa-
nese patients,* changes in LDL-C and other lipid parameters
in the YUKAWA patients were comparable to those seen in the
other evolocumab phase 2 studies at week 12.1718 Additionally,
reductions in LDL-C did not appear to be significantly affected
by factors such as age, weight, baseline lipid concentrations, or
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