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1 | INTRODUCTION

Individuals with diabetes mellitus (DM) or dyslipidaemia often have
atherosclerotic cardiovascular disease (ASCVD)LY* indeed, the global
burden of cardiovascular (CV) diseases attributable to metabolic risk
factors is rising and predicted to keep increasing over the next
decade.”

In individuals with DM or prediabetes {pre-Divi) ASCVD is the
leading cause of death and disability, adding to increased risks of
stroke, coronary heart disease and myocardial infarction versus those
with normoglycaemia.”®

QObesity is also frequently associated with the deve:opment of
ASCVD, partly because it contributes to other CV risk factors, includ-
ing type 2 DM and atherogenic dyslipidaemia (elevated triglyceride-
rich lipoproteins and low high-density lipeprotein [HOL] choles-
terol)7 8

Cumutiative exposure to elevated levels of low-density lipoprotein
{LDL) cholesterol contributes to the pathogenesis, progression and
clinical risk of ASCVD. Conversely, continuous and consistent LDEL
cholesterol lowering leads ta a reduction in fifetime ASCVD risk.” Clin-
jcal practice guidelines recommend high-intensity or maximaily toler-
ated statin therapy, sometimes in conjunction with a non-statin lipid-
lowering therapy (LLT), to achieve LDL cholesterol treatment goals in
very-high-risk populations, including those with DM.2"° However, a
substantial proportion of individuals with ASCVD and metabolic
abnormalities have inadequately controlled L.D4 chotesterol levels and
thus do not achieve recommended LDL cholesterol goals, highlighting
the need for more aggressive lipid management with newer LDL
cholesterol-lowering therapies, including those that target the propro-
tein convertase subtilisin/kexin type 9 (PCSK9) pathway 1123 Ingli-
siran is a small interfering RNA targeting the PCSKS mRNA. Inclisiran
binds to the RNA-induced silencing complex, directing it to degrade
the PCSK? mRMNA, thereby inhibiting its translation into the PCSK2
protein** tnclisiran is well tolersted in patients with ASCVD, ASCVD

~53.3% across glycaemic/BM| strata, respectively. Inclisiran led to significant reduc-
tions in proprotein convertase subtilisin/kexin type 9 and other atherogenic lipids
and lipoproteins versus placebo across the glycaemic/BM| strata. The proportions of
individuals achieving LDL cholesterol thresholds of <1.8 mmoel/L and <1.4 mmol/L
with inclisiran increased with increasing glycaemic and BMI strata. Across the glycae-
mic/BMI strata. a higher propertion of individuals had mild/moderate treatment-
emergent adverse events {TEAES) at the injection site with inclisiran (2.8%-7.7%) ver-
sus placebo (0.2%-2.1%).

Conclusion: Inclisiran provided substantial and sustained LDL cholesterol lowering
across glycaemic/BMI strata, with a modest excess of transient mild-to-moderate

TEAEs at the injection site.

clinical trial, dyslipidaemia, glycaemic control, lipid-lowering therapy, randomized trial, type

risk equivalent, and heterozygous familial hypercholesterclemia
{HeFH) and provides effective and consistent LDL cholesterol lower-
ing over the lang term, with an infrequent, healthcare professional-
administered dosing schedule (bwice-yearly dosing after the initial and
3-month doses) ¢ To date, the effect of inclisiran in individuals with
metabolic abnormalities such as DM and obesity has not been fully
characterized. This post hoc analysis examined the efficacy and safety
of inclisiran across different baseline glycaemic and body mass index
(BMIL) strata.

2 | MATERIALS AND METHODS

21 | Population

Participants from the ORION-Z, ORION-10 and ORION-11 trials with
HeFH, ASCVD and ASCVD or ASCVD risk equivalent, respectively,
were included. These individuals had elevated LD cholesterol ievels
despite receiving maximally tolerated statins (defined in Appendix 1),
with or without additional cral LLTs. In all three trials, participants
were required to be receiving stable LLT 230 days prior {o screening.
Individuals treated with anti-PCSK9 monoclenal antibodies (mAbs)
within 90 days before screening were excluded.

In this post hoc poocled analysis, the population was stratified by
baseline glycaemic status: normoglycaemia (individuals with glycated
haemaoglobin [HbAIc] levels ¢5.7% [<3% mmol/mol} and fasting glu-
cose <100 mg/dL [<5.6 mmol/L} at baseline, no medical history of
DM, and ne antihyperglycaemic medication use at baseling}, pre-DM
{individuals with HbAlc 25.7% [239 mmol/mol] or fasting glucose
2100 mg/dL [25.6 mmoi/L] at baseline, and either HbAle <46.5%
[<48 mmoi/mol] or fasting glucose <126 mg/dL [<7.0 mmol/L] at
baseline, no medical history of DM, and no use of antihyperglycaemic
agents at baseling), and DM (individuals with a medical history of DM,
or HbAlc 26.5% {48 mmol/mol] and fasting ghucose =126 mg/dL
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[27.0 mmol/t] at baseline, or use of antihyperglycaemic agents at
baseline for treatment of DM)., The population was also stratified
according to baseline BMI into subgroups based on the National Insti-
tutes of Health categorization: <25 kg/m? {normal), 225 o <30 kg/m*>
{overweight), 230 to <35 kg/m? (obesity Class |} and 235 kg/m? [obe-
sity Class H/II).2718

The study was conducted in accordance with the International
Council for Harmonization of Technical Requirements for Pharrmaceu-
ticals for Human Use E6 guideline for Good Clinical Practice, which
originates from the Declaration of Helsinki. The stugdy protocol and alf
amendments were approved by the independent ethics commitiee or
institustional review board of all participating centres Al ndividusls
pravided written informed consent.

Study design

Trial protecols and details perfaining to trial oversight have been pulx-
lished.**2¢ griefly, ORION-9, ORION-10 and ORION-11 were
double-blind, placebo-controlled, parallel-group, Phase 3 trials. Indi-
viduals were randomized 1:1 to receive either 300 mg inclisiran
sodium {equivalent to 284 mg inclisiran} or placebo on Days 1, 90,
270 and 450, along with background oral LLT. Individuals had visits
on Days 30, 150, 330 and 510 for biochemical measurements and
safety assessments. The final visit was on Day 540. Randomization
was stratified according to background use of statins in ali trials and
according to country in the ORION-9 and ORION-11 trials.

The study protocols of the ORION-2 {NCT03397121), ORIGN-10
{NCT03399370}) and ORION-11 {NCT03400800) trials were approved
by the institutional review board or independent ethics committes of
each participating institution. Informed consent was obtained from ali
individuat participants included in the trials,

Endpoints

The prespecified co-primary endpoints for each trial were percentage
change in LDL cholesterol from baseline to Day 510 and time-adjusted
percentage change in EDE cholesterol from baseline after Day 90 and
up to Day 540, the latter assessing the average percentage reduction
of LDL cholesterol from baseline across visits from the second dose
until the end of the study. Key secondary endpoints were absolute
change in LDL cholesterol from baseline to Day 510, time-adjusted
absolute change in LD1. cholesterol from baseline after Day 90 and up
to Day 540, and percentage changes from baseline to Day 510 in
PCSK9, total cholestera!, non-HDL cholesterol and apolipoprotein B
{ApoB) levels. Other secondary endpoints included the percentage
change from baseline in triglycerides and lipuproteinfa) [Lp(al} levels
from baseline to Days 510 and 540, respectively.

The percentage change in remnant cholesterol from baseline to
Day 510 and the propc;rtions of individuals achieving prespecified
LDL cholesterol {<2.6, <1.8 and <1.4 mmol/L}, ApoB (<1818.2 nmol/L
[<100 mg/dl), <1454.5 nmol/L [<B0 mg/dl} and <1181.8 nmol/L

{«<65 mg/dL)), and non-HDL chalesterol {<3.4, <2.6 and <2.2 mmol/1}
thresholds from baseline to Day 510 were also analysed. Safety ana-
lyses included the incidence of treatment-emergent adverse events
(TEAES), treatment-emergent serious adverse events (TESAEs), TEAEs
leading to study discontinuation, clinically relevant TEAEs at the injec-
tion site, and clinically relevant iaboratory measurements. The inci-
dence of posthaseline new-onset diabetes {(NOD) was also analysed,
NOD was defined by the earliest date after the first study drug admin-
istration when any of the following occurred: identification of DiM-
related TEAE terms, initiation of antidiabetic medication, and meeting
laboratory criteria (HbAZc =6.5% (248 mmol/mel] or fasting glucose
126 mgidl [27.0 mmel/L! on two cccasions o both on the same
accasion, HbALC 26.5% {248 mmol/mol} on one occasion and fasting
glucose 2126 mg/dL {27.0 mimol/L] on the succeeding occasion, or
fasting glucose 2126 mg/dL [27.0 mmol/L] on one occasion and
HbAle 26.5% [248 mmoi/mol] on the succeeding occasion) as
detailed in Appendix 52.

24 | Analysis set

Baseline characteristics and efficacy were analysed in the intention-
to-treat population comprising all randomized individuals, Safety was
evaluated in the safety population comprising all individuals who
received 21 dose of the study drug.

2.5 | Siatistical methods

The percentage and absolute changes in LDL cholesterol from base-
line to Day 510 were analysed using an analysis of covariance model
with multiple imputation for missing data. The time-adjusted percent-
age change in LDL cholesterol from baseline after Day 90 and up to
Day 540 was analysed using a mixed-effects model for repeated mea-
sures (MIMRM) with a control-hased pattern mixture model for miss-
ing data imputation. The time-adjusted absolute change in LDL
cholesterol from hasefine after Day 90 and up to Day 540 and the
percentage change in PCSK9, total cholesterol, non-HDL cholesterol,
ApoB, remnant cholesterol and triglyceride levels from baseline to
Day 510 were analysed using an MMRM model without imputation
for missing data (Appendix §3). The percentage change in Lpla} from
baseline ta Day 540 was analysed using a guantile regression model
without imputation. Tests for the interaction of treatment with gly-
caemic or BMI subgroups as well as the interaction of treatment with
contiruous baseline HbAlc or BMI were conducted for the efficacy
endpoints. Analyses by BMi and DM were not prespecified and there-
fore not adjusted for multiplicity. Nominai p values and 95% confi-
dence intervals {Cls) are considered descriptive measures for the
strength of the association between treatment arms and endpoints
and not formal criteria to claim statistical significance. The Medical
Dictionary for Regulatory Activities version v20.1 was used in the
ORION-2, QRION-10 and ORION-11 Phase 3 studies for safety
analyses.
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2.6 | Dataand resource availability

Qualified researchers can request access to patient-level data and
related study documents after publication, including the statistical
analysis plan and dataset specifications. Patient-level data will be
anonymized and study docurents will be redacted to protect the pri-
vacy of the trial participants.

3 | RESULTS

31 | Study population

This pooled analysis comprised 3458 individuals stratified by glycaemic
status and 3658 stratified by baseline BMI. OF ali individuals stratified by
glycasmic status, 784 {21.4%) had normoglycaemia, 1503 {(41.1%} had
pre-DM and 1371 (37.5%) had DM (of whom 32 [2.3%] had type 1 DM
[16 individuals in each treatment arm]). In the BMi subgroups, 507 incli-
viduals {13.9%) had a BMI <25 kg/m? 1398 {38.2%) had a BMI 225 to
<30 kg/m?, 1091 (29.8%) had a BMI 230 to <35 kg/m? and 662 {18.1%)
had a BMI 235 kg/m?, Baseline demographic and clinical characteristics
were generally balanced between treatment arms across strata, inespec-
tive of baseline glycaermic or BMI status (Table 1)

Baseline characteristics were generally balanced between the incli-
siran and placebo groups, except that in individuals with pre-DM, base-
line levels of LDL cholesterol, total cholesterol, non-HDL cholesterc! and
ApcB were statistically higher in the inclisiran versus the placebe arm.
However, the differences in mean levels were small and clinically insignif-
icant (Table 1). Baseline LDL cholestercl, non-HDL cholesterol, Apol,
and proportion of individuals with familial hypercholesterolaemia were
higher in the normoglycaemia subgroup than in the DM and pre-DM
subgroups. Accordingly, the number of individuals using ezetimibe at
baseline was higher in the normoglycaemia subgroup. Canversely, hase-
line triglyceride levels were progressively higher in the normoglycasmia,
pre-DM and DM subgroups. As expected, individuals with normoglycae~
mia had lower BMI than those with pre-DM or DM, and individuals with
BMI <25 kg/m? had numerically higher levels of hasefine LDL cholesterol
and total cholestercl, lower levels of triglycerides, and a higher frequency
of ezetimibe use than those in higher BMi categories. Moreover, across
the BMI strata, differences in waist circumference were observed with
increasing BML. The proportions of individuals with ASCVD increased
with worsening glycaemic status, and the presence of ASCVD risk equiv-
alent was associated with a more normal glycaemic status. Levels of
HbALc and fasting serum glucose were also higher with worsening gly-
caemic status and increased BMI.

3.2 | Efficacy

3.21 | Co-primary endpoints

The mean (95% CI) placebo-corrected percentage change in LDL cho-
lesterol from baseline to Day 510 with inclisiran was —47.6% (- 51.9

te ~43.3) in individuals with normoglycaemia, —51.6% (-55.0 to
~48.3) in those with pre-DM, and ~51.9% (—55.7 to —48.1) in those
with DM {each p < 0.001; treatment by glycaemic category interaction
effect p = 029 [Figure 1A]). The corresponding mean (95% CI)
placebo-corrected time-adjusted percentage changes in LDL choles-
terol from baseline after Day 90 and up to Day 540 were —46.8%
{-50.2 to —43.5), —51.4% (-53.8 to —48.9) and -52.0% (-54.6 to
—-49.4; each p < 0.001, treatment by glycaemic category interaction
p = 0.03 [Figure 1A]}. Thus, with worsening glycaemic status, a larger
time-adjusted percentage reduction in LDL cholesterol was observed
with indlisiran. Similarly, considering HbAlc as a continuous variable,
higher baseline HbAlc was associated with a larger time-dependent
reduction of LDL chelesterol {p = 0.01 [Table 51]).

The mean (5% Cl) placebo-corrected percentage changes in LDL
cholestero! from baseline to Day 510 with inclisiran were —48.8%
(-54.7 to -42.9), -49.0% {~52.3 to —-45.8), —544% (-58.5 to
-50.2}, and —50.5% (—-564.0 to —-45.0) in individuals with BMI <25,
>25-30, 230-<35, and =35 kg/m°, respectively (each p < 0.001). The
corresponding mean (95% CI) placebo-corrected time-adjusted per-
centage changes in LDL cholesterol from baseline after Day 90 and up
to Day 540 were —48.6% (~53.0 to —44.2), —48.8% {-51.2 to
—46.4), —53.3% (—56.2 to —50.3) and ~51.8% {—55.8 to —47.8; each
p < 0.001 {Figure 1B]). The time-adjusted percentage reduction in
LDL cholesteral with inclisiran was greater with increasing BME cate-
gory (interaction p = 0.05) and with increasing BMI as a continuous
variable (interaction p = 0.003 [Table 52]).

3.2.2 | Keysecondary endpoints

The mean (95% Cl} placebo-corrected absclute change in LDL chales- '

tero! from baseline to Day 510 with inclisiran was —1.4 mmol/t. (1.5
to —1.3) in individuals with normoglycaemia, pre-DM, and DM
{p <0001 for alll. The corresponding mean {95% Cl) placebo-
corrected time-adjusted absolute change in LDL chelesteral from
baseline after Day 90 and up to Day 540 was —1.4 mmol/L {(-1.5 to
--1.3; each p < 0.001 [Tabie 53)).

The mean (95% Ci) placebo-corrected absolute changes in LDL
choiesterel from baseline to Day 510 with inclisitan were
—14mmol/L {15 to ~12}, -l4mmoi/L (-15 to -1.3),
—1.4 mmol/L {=1.5 to —1.3), and —1.3 mmol/L {—1.5 to -1.2) in indi-
viduals with BMJ] <25, =25 to <30, 230 to <35, and= 35 kg/mz.
respectively {each p < 0.001 [Table 53}). The corresponding mean
(955 Ci) placebo-corrected time-adjusted absolute changes in LDL
cholesterol from baseline after Day 90 and up to Day 540 were
~14 mmol/L. {-1.5 to -1.3), —-1l4mmoi/l. (-15 to -13)
~1.4 mmoi/L (—1.5 to ~1.4), and —1.4 mmo!l/L (-1.5 to —1.3) (each
p < 0.001 [Table 53)).

Treatment with inclisiran resulted in a greater percent lowering of
LDL cholestero! in individuals with both DM (or pre-DM) and obesity.
A greater percent and time-adjusted percent reduction of LDL choles-
terol was abserved in individuals with DM/pre-DM and obesity com-
pared with those with normoglycaemia and BMI <25 kg/m?
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{Continued)}

TABLE1

BMI 2 35 kg/m?

BMI z 30 to <35 kg/m?

BMI < 25 kg/m® BMI x 25 to <30 kg/m?

Predisbetes Diabetes

Mormoglycaemia

Placebo Inclisiran Placebo Inclisiran Placeba Inclisiran Placebo inclisiran  Placebo Inclisiran  Placebo Inclisiran ~ Placebe

Inclisiran

{n=1322) {n=340)

(n = 555)

n = 536}

[ = 396} {n=733) n =770} (n = 711) {n = 660) fn=269) (n =238) {n=T706) (n=692}

(n = 385)

Characteristic

n= 339
3%4.1

n=2320
396.2

n= 553
384.9

n=>535
402.6

n = &%0

391.4

n=704
3907

n=238
386.3

n =267
398.8

n =658
3934

n = 707
393.6

n=768

n= 733
407.0

n = 395

379.3

n = 386

3813

PCSKS, ng/ml

LEITER €7 ac.

390.6
+ 1329

+131.2 % 118.6 11357 11303 *182.9 + 1371 £105.1 +1213
n=>533

+133.1

+ 1305

+ 1140 +173.57

+116.7

n=320 n=335

n= 555

n =691

n =705
62+ 1.2

1123
+39.3

n=708 n= 656 n= 249 n= 237
5.9+

73115

n=731 n=768

5903

5.4 +0.2

5402

HbA%c, %

68215

132.0
£ 574

6715
1279

6414
+527

6413

1227
+ 502

6111

60zx11 1.1
1023116 10281122 14841 625 1509 £ 64.9 10831479 1041+ 37

74 %106

58203

120.8
491

1116
415

B934+ 6.7

89.6 6.4

Fasting glucase,

mg/dL

g alt randomized individuals. Data shown are mean + 5D unisss atherwise indicated. Continuous outcomes were compared using two-

Note: Baseline characieristics were analysed in the inlention-to-treat population comprisin,
sample t tests and categorical outcomes were compared using Fisher's exart tests.

Abbreviation

i ApoB, apolipoprotein B; ASCVD, atherosclerotic cardiovascular disease. FH. familial hypercholesterclaemia; HbAc, glycated haemoglobin, LDL, low- density lipoprotein; & pla), lipoproteintal; HDL, high-density

lipeprotein.

“Indicates p < 0.05.

(Table $4}. Similar observations were noted for reductions in non-
HDL cholesterol and remnant cholesterol levels (Table S4).
Treatment-by-DM status and BMi subgroup interaction effects are
presented in Tahle S5.

Percentage changes in PCSK9, total cholesteral, non-HDL choles-
terol, ApoB, triglycerides, Lpla), and remniant cholestero! from baseline
to Day 510 {Day 540 for Lpla)) were all significantly greater with incli-
siran than with placebo across all glycaemic and BMI strata (Figure 2).

Similar interaction effects between treatment arm and glycaemic
or BMI strata were observed for absclute reductions for PCSK? and
ather atherogenic lipids, except triglycerides. The interaction test
results between treatment arm and glycaemic strata or HbAlc as a
continuous variable are shown in Tahle S1 and between treatment
arm and BMI strata or BMI as a continuous variable in Table 52.

Substantial and sustained lowering of LDL cholesteral from base-
line to Day 510 was observed with inclisiran versus placebo across
glycaemic and BMI strata, regardless of baseline age, background LLT,
antihyperzglycaemic agents, triglyceride levels, BMJ, and waist circum-
ference {Figure 3A,B).

The proportions of individuals achieving prespecified lipid and
lipoprotein threshelds at Day 510 and from Day 90 and up to Day
540 are summarized in Table S&. A significantly larger proportion of
individuals treated with inclisiran achieved prespecified LLDL choles-
terol thresholds of <2.6, <1.8, and <1.4 mmol/L at Day 510 as com-

pared with placebo. This was observed across all glycaemic and BMI

categories with p < 0.001 for all comparisons of inclisiran versus pla-
cebo, These goals were achieved least often among those with nor-
moglycaemia or BMI <25 kg/m2 and most often among these with
DM or BMI 235 kg/m®. The percentages of individuals achieving
a 2 50% reduction in LOL cholesterol from baseline at Day 510 were
also significantly higher with inclisiran than with placebe in the sub-
groups for normoglycaemia, pre-DM, and DM {inclisiran: 50.6%,
61.3%, and 68.1%, respectively, placebo: 0.8%, 1.7%, and 3.7%,
respectively) and with BMI <25, 225 to <30, 230 to <35, and 235 kg/
m? {inclisiran: 48.3%. 59.5%, 67.1% and 67.7%. respectively: placebo:
1.4%, 1.7%. 3.4%, and 1.8%, respectively; p < 0.001 for all compari-
sons). A higher percentage of individuals treated with inclisiran also
reached prespecified ApoB levels of <1818.2 nmol/L (<100 mg/dL},
<1454.5 nmol/l, (<80 mg/dL), and <1181.8 nmol/L (<65 mg/dl)
across the glycaemic and BMI strata versus placebo (p < 0.001 for ail
comparisons; Table 56). Similarly, across the glycaemic and BMI strata, a
targer proportion of individuals treated with inclisiran achieved prespeci-
fied non-HDL cholesterol thresholds of <34, <26, and <2.2 mmaol/L
{Table 56) versus placebo (p < 0.001 for all comparisons).

33 | Safety

The safety population comprised 3654 individuals stratified by glycae-
roic status and 3653 by BMI. Key safety findings are summarized in
Table §7. Across glycaemic and BMI strata, the incidence of TEAEs
was broadly similar between treatment arms; a higher incidence of
clinically relevant TEAEs at the injection site was observed with

0T "CLy o]

<!

FUINT SUOINL ) 202622] AQEMhde S &g PIHUANT AT £3|IIUT V() TN JU S 2 AT SUUCE AR{IAY U (SROINPUGD-PUR-SIUSEAN0N 42 |Ln SR a0l tog sdaf) SUQIPUO) PUT EWIA L 341 938 “[ELOTALO/E0] M0 KRIgH] SBIEQ AS]1IAY ARIsYY TEPEY UEILIY QINOS AQ 0596} Opi || QiAspAta Bt UemEIN posd-sappuad sqnd-mop; s sy 10l) papeoingd g 'y



P

LEITER €T AL. WI LEY 322%

(A) Normoglycemia
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FIGURE 1 Percent and time-adjusted change in low-density lipoprotein {LDL) cholesteral over time across glycaemic and body mass index
(BMI) strata. Mean percentage change in LDL cholesterol over time for the population across (A) glycaemic strata and (B) BM strata. Data are
presented as least squares (LS) mean change in LDL cholesterol at each postbaseline visit, analysed by a mixed-effects model for repeated
measures (MMRM) without imputation assuming missing data are missing at random unless otherwise indicated. The black vertical line and data
points represent the first co-primary endpoint, LS mean (95% confidence interval [Cl]) percentage change from baseline to Day 510, assessed by
analysis of covariance with a multiple imputation washout model. The second co-primary endpoint, time-adjusted LS mean (95% Cl) percentage
change from baseline after Day 90 and up to Day 540, analysed by an MMRM with a control-based pattern mixture model for data imputation, is
stated and indicated in shaded blue. p < 0.001 for inclisiran versus placebo for all comparisons; *p = 0.29 (treatment-by-diabetes subgroup
interaction effect); p = 0.40 (treatment-by-glycated haemoglobin [HbALc] interaction effect); Tp = 0.03 (treatment-by-diabetes subgroup
interaction effect); p = 0.01 (treatment-by-continuous HbAlc interaction effect); *p = 0.22 ({treatment-by-BMI subgroup interaction effect);

p = 0.15 (treatment-by-BMl| interaction effect); %p < 0.05 (treatment-by-BMI subgroup interaction effect); p = 0.003 (treatment-by-continuous
BMI interaction effect). Pre-DM, prediabetes.
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(A) Parameter Diabetes subgroup LS mean difference Treatment—by—diabetes

Normoglycacmia

(95% Ch*

=294 (=32.1 to =26.7)

status subgroup
interaction p value

R’::‘:s erol | Pre-DM ~32.0 (=34.0 to =30.0) 0.02*
Diabetes =34.7(—37.010-32.4)
Normoglycacmia =37.2 (—40.3 to—-34.2)
ApoB Pre-DM —42.0 (—44.2 to -39.7) <0.001*
Diabetes —44.3 (—40.9 1o —41.7)
Normoglycacmia —42.6 (—46.2 to —39.0)
Non-HDL Pre-DM —46.2 (—48.9 to —43.5) 0.04*
cholesterol Diabetes —48.7 (—=51.7 to —45.6)
Normoglycacmia —§2.9 (—86.2 t6 —79.6)
PCSK9 Pre-DM —81.9 (—85.1to —78.7) 0.32
Diabetes —§4.7 (—88.8 to —80.7)
Normoglycacmia =0.9 (12,6 o —-1.1)
Triglycerides  Pre-DM =105 (=147 w—6.4) 0.61
Diabetes ~10.8(=15.7w-5.38)
ResRs Normoglyeacmia — il =137 (=193 w-8.1)
cholestarol Pre-DM ey - —19.0 (=228 w—152) 0.009*
Diabetes e =231 (=218 1w —-18.5)
Normoglycacmia sk —54.2 (—17.710-10.5)
Lp(a) Pre-DM — —_ 1.0 (-23.410-18.7) <0.001*
Diabetes e =237 (=26.9 to —20.4)
M T \ T |
=80 —0U —40 —2U 0 20
Percent Change from Baseline
(B) Parameter BMI subgroup LS mean difference Treatment—by—BMI
(95% CI)* subgroup interaction
p value
Total <_2’§ kg”?}l]\ . —— —%0 31 % gS 8to —%g g
>25-=<3 m* [lo=mrmaans s S —31 —33.3t0—
cholesteral S30-<33 kg/mz = 343 (-362 10318 <0.001*
>35 kg/m* —e—— “FAA(-3T2100-30.5
ApoB <25 kg/m? e =382 (—43.3 to —35.2
225-<30 kg/ny? e — ~40'5 (-42.8 10 -38.2 0.002%
230-<35 kg!m- —43.9 (—46.7to —41.1 ’
=35 kg/m? L, —43.4 (—47.0 10 —39.8)
Non-HDL <25 kg/m’ e —45.5 (—50.3 to —40.6
225-<30 kg/m’ —45.0 (-47.8 10 -42.3
Ehbilestenl =30-<35 ijm- ::_i =48, (—51.5 10 —44.8 Ll
>35 kg/m? L =47.1 (-51.4 10 —42.8
PCSK9 <25 kg/m* S =814 (—87.4t0-75.5)
>25-<30 kg/im’® =80.5 (~83.6 w~77.5 0.08
=30-<35 kb/m =472 ( 91910 —82.5 '
235 kg/m® —83.6 (—87.310-79.9
Triglycerides <25 kg/m?® »=0:2(~16:2ta-4.2 ?
225-<30 kg/m’ =4 (-15.010 57 0.32
230-<35 kgm =6.9 (—12.6 10 —1.3) '
235 kgmv’ —11.5(-17.51-5.6)
Remnant <25 kg/m’ =55 { %i.(\ o —913;15%
»25-<30 ka/m? 71) (= 5710— .3) O
cholesterol 250-<33 kg,fm —188 (-23.9 0w —13.8) 0.0l
=35 kg’ =0 =€">S?10—l7.5)
Lp(a) <25 kg/m? =12.9 {~16.9 to -8.8)
225-<30 kg/m? — i ~21/9 %_'_’4.7 w0 —19.0 <0.001*
>30—<35 Lﬂ!m —t ey =23 8(-263t0-19.3
=35 kg’ bt | =208 (-257t0-15.9
T T T T 1
—80 -60 =40 =20 a 20
Percent Change from Baseline
@& Placcbo @ Inclisiran
FIGURE 2 Percentage change in proprotein convertase subtilisin/kexin type 9 (PCSK9) and other atherogenic lipids and lipoproteins from

baseline to Day 510. The values presented are least squares (LS) mean (95% confidence interval [Cl]) at Day 510 (A) *p < 0.001 (inclisiran
vs. placebo for all comparisons) except for triglycerides far normoglycaemia, where p = 0.02) (B) *p < 0.001 (inclisiran vs. placebo for all
comparisons) except for triglycerides for body mass index (BMI) <25 kg/m? (p = 0.001), BMI = 30 to <35 kg/m” (p = 0.02), and BMI 235 kg/m?

(p <0.01). ApoB, apolipoprotein B; Lp{a), |

ipoprotein{a); HDL, high-density lipoprotein; pre-DM, prediabetes.
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FIGURE 3

Favours Favours
inclisiran piacebo

Favours Favours
inclisiran placebo

Percentage change in low-density ipoprotein {LDL) cholesterol from baseline to Day 510, stratified by impartant baseline

charactesistics. The values are presented as least souares mean placebo-corrected percentage changes in LDL cholesterol from haseline to Day
510 with inclisiran stratified by baseline demographic and chnical characteristics across glycaemic strata {A) and body mass index (BM} strata (B).

NA, not available; pre-DM, prediabetes.

inclisiran versus placebo {normoglycaemia: 7.7% vs. 0.8%: pre-DM:
5.6% vs, 0.3%; DM: 2.8% vs. 1.1%; BMI <25 kg/m?% 5.9% vs. 0.4%;
BMI 225 ta <30 kg/m™: 4.7% vs. 0.4%; BMI 230 to <35 ka/m™: 4.3%
vs. 0.29%; 235 kag/m>: 5.9% vs. 2.1%). However, all events were mild to
moderate and none was severe or persistent.

3.31 | New-onset diabetes

The incidence of postbaseline NOD was similar In both the inclisiran
(8.8%: n =99} and piaceboe (9.5%: n = 110) arms (Table S8). In the

inclisiran arm, 0.5% (n = 6} individuals with normoglycaemia at base-
line and 8.3% {n = 93) with pre-DM at baseline experienced postbase-
fine NOD, while in the placebo arm, the incidence rates were 0.6%
{n = 7)and 8.9% (n = 103), respectively.

4 | DISCUSSION

Metabolic abnormalities such as D and obesity are associated with
an elevated risk of CV events, frequently warranting intensive LLT to
reduce this risk.”"21 In this analysis of the pooled population of
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FIGURE 3 (Continued)

ORION-9, CRION-10 and ORION-11, twice-yearly inclisiran (after the
initial and 3-month doses) for up to 18 months provided substantial
and sustained LOL cholesterol reductions after the second dose until
the end of the study (time-adjusted percentage change). ranging from
—44.8% to —52.0% across glycaemic strata and —-486% (o -53.3%
across 8MI strata. The LDL cholesterol reductions in these popuiation
subgroups are consistent with those reported for the overall
ORION-9, QRIGN-10 and ORION-11 pooled pojpulation, in whiich the
time-adjusted percentage reduction in LDL cholesterol after Day
90 and up to Day 540 was 50.5% with inclisiran.2® Baseline factors
such as background LLT, DM medication, triglyceride levels, BMI, and
waist circumference had no influence on the LDL cholesterol reduc-
tion with inclisiran. A higher use of ezetimibe at baseline in individuals
with normoglycaemia can be attributed to a higher percentage of indi-
viduals with HeFH in this group (53% of the population with HeFH in
ORION-9 were prescribed ezetimibe).

Significant reductions in PCSK? levels {>80%)}, along with reduc-
tions in all other atherogenic lipids and lipoproteins tested, were also
achieved with inclisiran across the glycaemic and BMI strata.

Specifically, at Day 510, levels of non-HDL cholesterol, a unifying
measure of total atherogenic cholesterol content, were reduced by
»42% across the glycaemic and BMI strata with inclisiran, and levels
of ApoB, reflecting the total number of atherogenic particles, were
reduced by >37%, hightighting the robust lipid-lowering effects of
inciisiran when added te other background LLTs. Interestingly, greater
percentage reductions with inclisiran (at Day 510) in total cholestercl,
non-HOL cholesterol, ApoB, remnant cholesterol, and Lp(a) (at Day
540) and in time-adjustad LDL cholesterol {between Day 90 and Day
540) were observed in individuals with DM versus those with normo-
glycaemia or pre-DM and in those with a higher versus lower BMI. As
pre-DM and DM were associated with a progressively higher BMIL, it
was not possible to determine whether glycaemic and BMI categories
were independently associated with the efficacy of inclisiran
treatment.

Greater percentage reductions in LDI. cholesterol with inclisiran
among individuals with DM and pre-DM versus those without DM
could be partially explained by the medulation of the asialoglycopro-
tein receptor {ASGPR) influenced by BMI. The uptake of inciisiran into

R CRLOT BTl 1EerE

p2r sl wogg p

Sd1) SUONIPUO I Sz, 1 336 “[FTOTAEA6E] U KHIqY SUIUQ A(im, YALE3SaY [E1P3]y beaLY ID0S A4 0STS | WOP/| 11 | DIADFANDY

01 SUOMMIO Sa11E31] SREMET 1P AQ PIIZA0R FIE S2IIIN YO PEN J0 52N 3] ATSIqIT] AN A4 B



3

LEITER £7 AL

22 | \WILEY

hepatocytes is dependent on ASGPR. In obese Zucker rats, the

25 a

hepatic expression of ASGPR is greater than in iean Zucker rats.
study of 27 individuals who underwent bariatric surgery and whose
BMI declined from a baseline mean of 43.3 kg/m” before surgery to
27.5kg/m® 1 year after surgery, the circulating concentration of
extracellular vesicles exprassing ASGPR declined significantly at
1 year.>® Together, these studies suggest that the greater expression
of ASGPR on hepatocytes in obesity {and by association in DM} might
modulate the uptake of drugs such as inclisiran into the liver.242%
Although, in the present analysis, some interactions of treatment and
glycaemic or BMI category were statistically significant, absolute dif-
ferences in EDL cholesterol reduction by inclisiran across these cate-
gories were small. Large, ongoing plageho-controlled CV trials with

inclisiran will provide more information about the potential interaction

‘of treatment and glycaemic or BMI category with lipid-lowering and

CV outcomes.?* 28 Notably, large placebo-controlled trials with the
anti-PCSK? mAbs, evolocumab and alirocumal, showed nearly uni-
form relative reductions in LDL cholesterol among nd v duals with
normoglycaemia, pre-DM or DM 273+

PCSK? mAbs are not dependent o ASGPR for their mechanism
of action; this may explain some of the differences observed in LDL
cholesterol reductions with inclisiran versus PC5KS mAbs.

Despite conclusive evidence for the causal rele of LDL cholesterot
in the progression of ASCVD, most individuals with or without cardio-
metabolic abnormalities do not receive optimal LDL cholesterol lower-
ing to reduce CV risk. 132 The 2023 American Diabetes Association
Standards of Care recommends LDL cholesterol targets of <70 mg/dL
or £ 55 mg/dL, depending on the individual CV risk alengside an LDL
cholesterol reduction of 250% from baseline in individuals with DM
and ASCVYD.? Current European Society of Cardiology {ESC) and the
European Atherosclerosis Society {EAS) clinical practice guidelines
recommend LDL cholesterol goals of <14 mmoi/L {<55 mg/dL) or
<1.8 mmol/L {<70 mg/dL), plus an LDL chelesterol reduction of
21.3 mmol/L (250 mg/dl) from baseline, in very-high-risk or high-risk

. populations with DM, respectively.'* The 2022 American College of

Cardiology Expert Consensus Decision Pathway provides practical
guidance for the use of novel non-statin therapies for the :owering of
LDL cholesterol in ASCVD risk management.®® The 2023 Amercan
Heart Association advisory for management of CV-kidney-metabois
syndrome notes the potential of novel therapies {anti-PCSKY mAbs
and inclisiran} in reducing the risk of CVD through Lpid iowering for
at-risk populations.? Barriers to LDL cholesterol goal attainment
include the underutilization of combination therapies and poor long-
term adherence to LLTs.3*% Together, these factors can lead to pro-
longed, cumuiative LDL cholesterol exposure, leaving individuals at
risk of future CV events, As such, combination therapies that can pro-
vide consistent LDL cholesterol-lowering effects may be beneficial to
ensure long-term treatment continuity and facilitate improved LDL
cholesterol goal attainment.*®™® The findings presented in this analy-
sis demonstrate that infrequent dosing with inclisiran, in addition to
maximally tolerated background oraf LLTs, has the potential to facili-
tate the atfainment of LDL cholesterol goals, with >61% and >48% of
all individuals treated with inclisiran achieving LDL cholesteral levels

of <1.8 mmol/L and <1.4 mmol/L, respectively, regardiess of meta-
bolic disorder. Moreover, a larger proportion of individuals treated
with inclisivan also achieved 250% LDL cholesterol reduction from
baseline across BMI and glycaemic strata. Inciisiran maintained its effi-
cacy and safety without any dose adjustments, even in individuals
who were severely obese.

Depending on the level of CV risk, ESC/EAS cdlinical practice
guidelines also recommend ApoB goals of <1454.5 nmol/L {<BO mg/
dl} or <1181.8 nmol/L (<65 mg/di) and non-HDL cholesterol goals of
<2.6 mmol/L or 2.2 mmol/L as secondary therapy objectives in indi-
viduals with type 2 DM or metabotic syndrome, respectively. In these
populations, LDL cholesterol levels often remain in the normal range,
making non-HDL choiestercl and ApoB measurements better surro-
gate markers for CV risk.*! In the current analysis, >76% and > 60%
of individuals achieved ApoB levels of <1454.5 nmol/L (<80 mg/dL)
and <1181.8 nmol/L (<45 mg/dl), respectively, with
and > 68% and > 57% achieved non-HDL cholesterol levels of
<2.6 mmol/L and <2.2 mmol/L, respectively. In addition, the propor-
tions of individuals achieving LDL cholesterol goals of <2.6 mmol/L,

inclisiran,

<1,8 mmel/L and <1.4 mmol/L. generally increased with a continued
increase m HbAlg levels and BM|, although these individuals had
iower baseline LDL chalesterol fevels. These findings establish incli-
siran as an effective LLT option that may faciitate the attainment of
LDt cholesterol, ApoB and non-BDL cholesterol goals in the high-risk
cohort with metabolic disorders.

Lipoprotein{a} is a genetic, causal, and independent risk factor
for CVD, and several guidelines recommend screening of
Lpla) levels; however, there are few current treatment options for
the management of elevated Lp(a)?! In this study, reductions in
Lpla) levels with inclisiran were affected by glycagmic and BMI sta-
tus. [n subgroups with pre-5OM or DM, compared with normogly-
caemia, and in individuals with greater BMI, larger percentage
reductions in Lpla) were observerl. Observationat cohort analyses
have shown an association between low Lpla) levels and risk of
incident DM.*"%* Genetic studies have suggested that foss of
function variants in PCSK? are associated with greater risk of inci-
dent DM.? Despite those ohservations, PCSK9 mAbs have had an
overall neutral effect on the risk of incident type 2 DM in large
placebo-controlled studies. 2™ The current analysis was not pow-
ered to identify a possible relationship between Lpfa} lowering by
‘nchisiran and changes in glycaemic status.

inclisiran was generally well tolerated regardless of glycaemic or
BMI category, with similar proportions of TEAEs and TESAEs
ohserved between treatment arms and across strata. The incidence of
posthaseline NOD was comparable between the inchsiran- and
placebo-treated cohort. Clinicaily relevant TEAEs at the injection site
were more common with inclisiran than with piacebe across all strata,
although all were mild to moderate, with none being severe or persis-
rent. Data from a long-term study show that the efficacy of inclisiran
is maintained over 4 years with no new safety signals.lﬁ In addition,
the results of the open-label fong-term extension study of these
Phase 3 triais, ORION-8 (NCT03814187), will provide further safety
data on the long-term use of inclisivan.

QR HQT eI 150t

din) winyy papeoy

paad-s3pad s

T} SUOTIRTDD) PUT SULZ| 3 335 “{$T0T/LG0) 0 AYRIQT S0 KDy, AIRAY [SPely uttupy 1nes AQ G595 | WORs || FQIAOPALOD

A1 &

U1 SUBIIIGD, AARES5 SEAIEET 1 AY PRAL0N 21T FAIIE YO S7R0 10 %I 0y AIEI S0 ATl U



LEITER T AL

WILEY_L®%5

This analysis demenstrates the ability of inclisiran to effectively lower
LDL cholesterol levels across strata of metabolic disorders, atthough its
effect on CV outcomes remains unknown and is currently being investi-
gated in the ongoing dedicated CV outcomes trials, ORION-4
(NCT03705234) and VICTORION-2 Prevent (NCT05030428)26-%8

This analysis of three Phase 3 trials demonstrates that
twice-yearly inclisiran (after the initial and 3-month doses) along with
maximally tolerated statins with or without other oral LLTs provides
substantial and sustained reductions in LDL cholesterol levels regard-
less of glycaemic and BMI status. The mean reductions in atherogenic
lipoproteins were at least as high as or higher in individuals with DM
versus those with pre-DM or normoglycaemia; the same was true in
for those with obesity versus those who were overweight or who had
a normal weight. Moreover, the findings confirm that inclisiran is well
tolerated in each of these population subgroups without an increase
in NOD, although a higher proportion of mild-to-moderate clinically
relevant TEAES at the injection site was consistently observed with
inclisiran versus placebo. Inclisiran therefore provides a therapeutic
option for substantial and sustained LDL cholestero! lowering in indi-
viduals across all categories of glycaemia and BMI who require addi-
tional lipid-lowering measures.
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