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TITLE OF THE INVENTION

Methaods for Preventing Cardiovascular Events Through Proprotein Convertase Subtilisin Kexin

9 (PCSK9) Protein Reduction

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Patent Application No.
62/409,816, filed on October 18, 2016; U S. Provisional Patent Application No. 62/422 028, filed
on November 14, 2016; U.S. Provisional Patent Application No. 62/472,525, filed on March 16,
2017; and U.S. Provisional Patent Application No. 62/550,426, filed on August 25, 2017; of
which the entire contents of each of these provisional patent applications are hereby incorporated
herein by reference.

This application is also related to U.S. Provisional Patent Application No. 62/209,526
filed on August 25, 2015; PCT Application No. PCT/US2016/0486060, filed on August 25, 2016;
U.S. Provisional Application No. 61/733 518, filed on December 5, 2012; U.S. Provisional
Application No. 61/793,530, filed on March 15, 2013; 1.8, Provisional Application No.
61/886,916, filed on October 4, 2013; U S, Provisional Application No. 61/892,188, filed on
October 17, 2013; PCT Application No. PCT/US2013/073349, filed on December 5, 2013; and
U.S. Patent Application No. 14/650,128, ftiled on June 5, 2015; of which the entire contents of
each of these provisional patent and PCT applications are hereby incorporated herein by

reference.

SEQUENCE LISTING

The instant application contains a Sequence Listing which has been submitted
electronically in ASCIH format and is hereby incorporated by reference in its entirety. Said
ASCH copy, created on October 18, 2017, 13 named A115-2 WO _SL.txt and is 1,800 bytes in

size,

BACKGROUND OF THE INVENTION

Atherosclerotic cardiovascular disease (ASCVD) remains a challenge to global health.
Atherosclerosis, a systematic disease process marked by a build up of fatty deposits,

inflammation cells, and scar tissue within the walls of arteries, is the underlving cause of the
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majority of clinical cardiovascular events. While various types of treatments and preventative
measures have been developed, reducing low density lipoprotein cholesterol (LDL-C) has
retnained as a proven strategy for combating ASCVD. To this end, statins are a widely-used
therapy for lowering lipid levels, but many at risk subjects continue to have elevated levels of
LDL-C.

Proprotein convertase subtilisin kexin 9 (PCSK9) has recently been identified as a target
for reducing levels of LDL-C. PCSK?® is a member of the subtilisin serine protease family and is
shown to play a role in cholesterol metabolism.

Monoclonal antibodies blocking PCSK9 have been developed and were demonstrated to
reduce circulating PCSK9 levels and to lower LDL-C concentrations. But monoclonal
antibodies of PCSK9 have a short duration of effect, which can cause significant administration,
as well as financial, burdens.

Therefore, there is a need in the art for effective treatments or preventative measures

aimed at reducing levels of LDL-C and, ultimately, treating or preventing ASCVD.

SUMMARY OF THE INVENTION

The present invention relates to the use of an RNA interference (RNA1) agent that
inhtbits the synthesis of PCSK9 in prophylactic or therapeutic methods for subjects in need
thereof.

In one aspect, the present invention relates to a method of lowering LDL-C in a subject.
The method comprises adnmunistering to the subject an effective amount of an RNA1 agent, in
which the RNA1 agent is a double-stranded ribonucleic acid comprising a sense strand and an
antisense strand that forms a double-stranded region. The antisense strand comprises the
nucleotide sequence of SEQ 1D NGO: 3, and the sense strands comprises the nucleotide sequence
of SEQ [D NG: 4.

In another aspect, the present invention relates to a method of preventing a cardiovascular
event in a subject. The method comprises administering to the subject an effective amount of an
RNA1 agent, in which the RNAI agent is a double-stranded ribonucleic acid comprising a sense
strand and an antisense strand that forms a double-stranded region. The antisense strand
comprises the nucleotide sequence of SEQ ID NG: 3, and the sense strands comprises the

nucleotide sequence of SEQ ID NO: 4,
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In yet another aspect, the present invention relates to a method of reducing cardiovascular
mortality and/or morbidity in a subject. The method comprises administering to the subject an
etfective amount of an RNA1 agent, in which the RNA1 agent 15 a double-stranded ribonucleic
acid comprising a sense strand and an antisense strand that forms a double-stranded region. The
antisense strand comprises the nucleotide sequence of SEQ ID NG: 3, and the sense strands
comprises the nucleotide sequence of SEQ ID NG: 2,

In certain embodiments, the subject may have ASCVD, ASCVD risk equivalent, an
elevated risk for cardiovascular disease (CVID), heterozygous familial hypercholesterolemia, or
homozygous familial hypercholesterolemia, 1s in need of lowering low density lipoprotein
cholesterol, or otherwise has a disorder that would benefit from a reduction in LDL-C, or a
combination thereof.

In a further aspect, the present invention relates to a method of preventing development
of ASCVD. The method comprises administering to the subject an effective amount of an RNAI
agent, in which the RNAi agent is a double-stranded ribonucleic acid comprising a sense strand
and an antisense strand that forms a double-stranded region. The antisense strand comprises the
nucleotide sequence of SEQ ID NG: 3, and the sense strands comprises the nucleotide sequence
of SEQ ID NGO 4.

In another aspect, the present invention relates to a method of treating a subject who has
ASCVD, ASCVD risk equivalent, an elevated risk for CVD, heterozygous famihial
hypercholesterolemia, homozygous familial hypercholesterclemia, is in need of lowering LDL-
C, or a combination thereot. The method comprises administering to the subject an effective
amount of an RINAI agent, in which the RNAI agent is a double-stranded ribonucleic acid
comprising a sense strand and an antisense strand that torms a double-stranded region. The
antisense strand comprises the nucleotide sequence of SEQ 1D NG 3, and the sense strands
comprises the mucleotide sequence of SEQ ID NO: 4.

In certain embodiments, the methods are to treat acute coronary syndrome and/or high
LDL-C levels.

In some embodiments, the subject may have a baseline LDL-C greater than about
70 mg/dl, such as about 100 mg/dl.

In certain embodiments, the subject 15 administered more than one dose of the RNAJ

agent. For instance, the subject may be administered muitiple doses of the RNAi# agent. In some
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embodiments, the subject is administered doses of the RNAI agent at regular intervals, for
example, about once a week, about once every two weeks, about once a month, about once every
two months, about once every three months, about once every four months, about once every six
months, about once a year, etc.

In certain embodiments, the methods comprise evaluating the subject before
administration of the RNAJ agent. The evaluation may comprise measuring one ot more
biochemical parameters of the subject, including lipid parameters. Examples of parameters that
may be measured before administration of the RNAi agent include levels of LDL-C, high-density
hipoprotein cholesterol (HDL-C), PCSKO, total cholesterol, triglycerides, non-HDL-C, very low-
density lipoprotein cholesterol (VLDL-C), apolipoprotein Al (Apo-Al), apolipoprotein B (Apo-
B}, lipoprotein(a) (Lp(a}), C-reactive protein (CRP), glycated hemoglobin Alc, alanine
aminotransferase, aspartate aminotransferase, alkaline aminotransferase, creatine kinase, and
total bilirubin. In some embodiments, the evaluation of the subject before administration of the
RNAi agent provides a baseline measurement of the biochemical parameters. In certain
embodiments, the evaluation of the subject before administration of the RNA1 agent determines
and/or influences the administration of the RNA1 agent, such as the amount of the RNA1 agent,
the timing of the administration of the RNA1 agent, etc.

In certain embodiments, the methods comprise evaluating the subject between one or
more of the doses of the RNAi agent. The evaluation may conprise performing measurements
on one or more biochemical parameters of the subject, including lipid parameters. Examples of
parameters that may be measured between one or more of the doses of the RNA1 agent include
levels of LDL-C, HDL-C, PCSKS9, total cholesterol, triglycerides, non-HDL-C, VLDL-C, Apo-
Al, Apo-B, Lp(a), CRP, glycated hemoglobin Ale, alanine aminotransferase, aspartate
aminotransferase, alkaline aminotransferase, creatine kinase, and total bilirubin. In some
embodiments, the results of the evaluation may determine and/or influence the subsequent
administration or subsequent administrations of the RNA1 agent, such as the amount of the RNAi
agent, the timing of the administration of the RNAI agent, etc.

In some embodiments, administration of the RNA1 agent reduces the level of LDL-C by
greater than about 20 % as compared to a baseline LDL-C level. In certain embodiments, the
reduction in the level of LDL-C of greater than about 20 % as compared to the baseline level is

maintained for, at, or through 15 days or more after the RNAi agent 1s administered.
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In some embodiments, administration of the RNAi agent reduces the level of PCSK9 by
greater than about 25 % as compared to a baseline level of PCSK9. In certain embodiments, the
reduction in the level of PCSK9 of greater than about 25 % as compared to the baseline level is
maintained for, at, or through 30 days or more after the RNAi agent is administered.

In some embodiments, the subject may be on a background lipid-lowering therapy, such
as statins. In certain embodiments, the subject is administered the RNAi agent while continuing
the background lipid-lowering therapy. In certain embodiments, the subject may be on
maximally tolerated statin therapy. Alternatively, the subject may be on ezetimibe or LDL
apheresis.

In other embodiments, the subject is not on a background lipid-lowering therapy.

In certain embodiments, the subject does not have active liver disease. For instance, the
subject may not exhibit a baseline level of alanine aminotransferase and/or aspartate
aminotransferase that is greater than 2 times the upper limit of normal (ULN). In some
embodiments, the subject may not exhibit a baseline level of total bilirubin that is greater than
1.5 times the ULN.

In another aspect, the invention relates to an RNA1 agent for use in a method of: (i)
lowering LDL-C in a subject; (ii) preventing a cardiovascular event in a subject; (iii) reducing
cardiovascular mortality and/or morbidity in a subject; (iv) preventing development of ASCVD
in a subject; (v) treating a subject who has ASCVD, ASCVD risk equivalent, an elevated risk for
CVD, heterozygous familial hypercholesterolemia, homozygous familial hypercholesterolemia,
is in need of lowering LDL-C, or a combination thereof. The RNAi agent is a double-stranded
ribonucleic acid comprising a sense strand and an antisense strand that forms a double-stranded
region. The antisense strand comprises the nucleotide sequence of SEQ ID NO: 3, and the sense
strands comprises the nucleotide sequence of SEQ ID NO: 4. These methods comprise
administering to the subject an effective amount of the RNAI agent.

In yet another aspect, the invention relates to a method of preventing a cardiovascular
event or preventing the development of an atherosclerotic cardiovascular disease (ASCVD) in a
human subject, the method comprising administering to the human subject a fixed dose of 275
mg to 325 mg of an interfering ribonucleic acid (RNA1) agent,

wherein the RNAI agent is a double-stranded ribonucleic acid comprising a sense strand

and an antisense strand that forms a double-stranded region, the antisense strand comprising the
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nucleotide sequence of SEQ ID NO: 3, and the sense strands comprising the nucleotide
sequence of SEQ ID NO: 4; and

wherein the RNAI agent is administered in a dosing regimen that comprises a loading
phase followed by a maintenance phase, wherein the maintenance phase includes longer spaced
intervals between administrations compared to those of the loading phase,

wherein the maintenance phase comprises administering the RN A1 agent as at least two
of the fixed doses, wherein the longer spaced intervals are regular time intervals of 6 months
separating the administration of each of the fixed doses, and

wherein the double-stranded ribonucleic acid comprises a ligand, which is an N-
acetylgalactosamine (GalNAc) derivative conjugated to the 3’ end of the sense strand of the
double-stranded ribonucleic acid.

In a further aspect, the invention relates to use of an interfering ribonucleic acid (RNA1)
agent in the manufacture of a medicament for preventing a cardiovascular event or preventing
the development of an atherosclerotic cardiovascular disease (ASCVD) in a human subject,
wherein the RNAI agent is to be administered in a fixed dose of 275 mg to 325 mg,

wherein the RNAI agent is a double-stranded ribonucleic acid comprising a sense strand
and an antisense strand that forms a double-stranded region, the antisense strand comprising the
nucleotide sequence of SEQ ID NO: 3, and the sense strands comprising the nucleotide sequence
of SEQ ID NO: 4,

wherein the double-stranded ribonucleic acid comprises a ligand, which is an N-
acetylgalactosamine (GalNAc) derivative conjugated to the 3° end of the sense strand of the
double-stranded ribonucleic acid; and

wherein the medicament is to be administered in a dosing regime that comprises a
loading phase followed by a maintenance phase, wherein the maintenance phase includes longer
spaced intervals between administrations compared to those of the loading phase, and
wherein the medicament is to be administered as at least two of the fixed doses during the
maintenance phase, wherein the longer spaced intervals are regular time intervals of 6 months
separating the administration of each of the fixed doses.The present invention is further

illustrated by the following detailed description and drawings.

S5A
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BRIEF BESCRIPTION OF THE DRAWINGS

Figure | shows an RINAI agent according to embodiments of the invention. Figure 1
discloses SEQ D NGS: 4, 3, and 3, respectively, in order of appearance.

Figure 2 shows a summary of the dosing schedule used in the study discussed in the
Example.

Figure 3 shows the mean percent change of LDL-C up to Day 360 after single
administration of the RNA1 agent on Day 1 as a 200-mg dose, 300-mg dose, and 500-mg dose,
according to embodiments of the tnvention,

Figure 4 shows time-adjusted mean percent change of LDL-C up to Day 360 after single
admunistration of the RNAJ agent on Day 1 as a 200-mg dose, 300-mg dose, and S00-mg dose,
and after administration of the RNA1 agent on Day 1 and Day 90 as a 100-mg dose, 200-mg
dose, and 300-mg dose, according to embodiments of the invention.

Figure 5 shows time-adjusted mean absolute change of LDL-C up to Day 360 after single
adnunistration of the RNA1 agent on Day 1 as a 200-mg dose, 300-mg dose, and S00-mg dose,
and after administration of the RNAt agent on Day 1 and Day 90 as a 100-mg dose, 200-mg
dose, and 300-mg dose, according to embodiments of the invention.

Figures 6 A-6B show percent change of LBL-C between baseline and Day 270 (Figure
6A), and between baseline and Day 360 (Figure 6B), of individual patients after single
admunistration of the RNAJ agent on Day 1 as a 200-mg dose, 300-mg dose, and S00-mg dose,
according to embodiments of the invention.

Figure 7 shows the mean percent change of LDL-C up to Day 360 after administration of
the RNAi agent on Day 1 and Day 90 as a 100-mg dose, 200-mg dose, and 300-mg dose,
according to embodiments of the invention.

Figure 8 shows percent change of LDL-C between baseline and Day 180 of individual
patients after administration of the RINAt1 agent on Day 1 and Day 90 as a 300-mg dose,
according to embodiments of the tnvention,

Figures 9A-9B show percent change of LDL-C between baseline and Day 270 (Figure
9A), and between baseline and Day 360 (Figure 9B), of individual patients after administration
of the RINAI agent on Day | and Bay 90 as a 100-mg dose, 200-mg dose, and 300-mg dose,

according to embodiments of the invention.
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Figures 10A-10C show the change in LBL-C from baseline to Day 180 for each patient
randomly assigned to the two-dose placebo group (61 patients) (Figure 10A); the change in
LDBL-C from baseline to Day 180 for each patient randomly assigned to the two-dose 300~-mg
RNAi1 agent {59 patients) (Figure 10B}; and the change in LDL-C from baseline to Day 240 for
each patient randomly assigned to and the two-dose 300-mg RNA1 agent group (59 patients)
{Figure 10C), according to embodiments of the invention. Dashed lines represent LDL-C
reductions of 39 mg per deciliter and 78 mg per deciliter (to convert the values for cholesterol to
millimoles per liter, multiply by 0.02586).

Figures 11A-11B shows percent change of LDL-C from baseline to Day 90 and Day 270
of individual patients after administration of the RNA1 agent on Day 1 as a 300-mg dose (Figure
11A), or after administration of the RNA1 agent on Bay 1 and Day 90 as a 300-mg dose (Figure
11B), according to embodiments of the invention.

Figure 12 shows the mean percent change of PCSK9 levels up to Day 270 after single
adnunistration of the RNA1 agent on Day 1 as a 200-mg dose, 300-mg dose, and S00-mg dose,
according to embodiments of the invention.

Figure 13 shows the mean percent change of PCSK9 levels up to Day 270 after
administration of the RNA1 agent on Day 1 and Day 90 as a 100-mg dose, 200-mg dose, and
300-mg dose, according to embodiments of the invention.

Figure 14 shows modeled results of LDL-C up to 22 months after administration of the
RINAI agent administered twice or thrice annually as a 300-mg dose, according to embodiments

of the invention.

DETAILED DESCRIPTION OF THE INVERTION

The present invention is based, at least in part, oo the use of small interfering RNA
{s1RNA) molecules as a means to reduce levels of PCSK9 protein, which in turn lowers LDL-C
levels. Through RNA interference, the siRNA bind intracellularly to the RNA-induced silencing
complex (RISC), which enables it to cleave messenger RNA (mRNA) that encodes PCSKS. The
cleaved mRNA is degraded and therefore unavailable for protein translation, resulting 1o
decreased levels of the PSCKY protein and, consequently, decreased levels of LDL-C.

Accordingly, the present invention provides a method of lowering LDL-C in a subject,

the method comprising administering to the subject an effective amount, suchas a



10

20

30

WO 2018/075658 PCT/US2017/057218

prophylactically-effective amount or a therapeutically-effective amount, of an RNA1 agent. The
present invention also provides a method of preventing a cardiovascular event in a subject, the
method comprising administering to the subject an effective amount, such as a prophylactically-
effective amount or a therapeutically-effective amount, of an RNAI agent. Further, the present
invention provides a method of reducing cardiovascular mortality and/or morbidity in a subject,
the method comprising administering to the subject an effective amount, such as a
prophylactically-effective amount or a therapeutically-effective amount, of an RNA1 agent. For
these methods, the subject may have ASCVD, ASCVD risk equivalent, an elevated risk for
CVD, heterozygous familial hypercholesterolemia, homozygous familial hypercholesterolemia,
is in need of lowering LDL-C, or a combination thereof.

Further, the present invention provides a method of preventing development of ASCVD
in a subject, the method comprising administering to the subject an effective amount, such as a
prophylactically-effective amount or a therapeutically-effective amount, of an RNAI agent.

In addition, the present invention provides a method of treating a subject who has
ASCVD, ASCVD sisk equivalent, an elevated risk for CVD, heterozygous familial
hypercholesterolemia, homozygous familial hypercholesterolemia, is in need of lowering LDE-
C, or a combination thereof. The method may comprise administering to the subject an effective
amount, such as a prophylactically-effective amount or a therapeutically-effective amount, of an
RINA1 agent.

Moreover, the present invention relates to an RNA1 agent for use in the methods
described herein, 1.e., for use in lowering LDL-C 10 a subject; preventing a cardiovascular event
in a subject; reducing cardiovascular mortality and/or morbidity in a subject; preventing
development of ASCVD 1n a subject; and/or treating a subject who has ASCVD, ASCVD nisk
equivalent, an elevated risk for CVD, heterozygous familial hypercholesterolemia, homozygous
familial hypercholesterolemia, 1s in need of lowering LDL-C, or a combination thereof.

in some embodiments, the cardiovascular event may be a major adverse cardiovascular
event, which includes, but is not limited to death, nonfatal myocardial infarction, severe
recurrent ischemia, stroke, symptomatic pulmonary embolism, and bleeding.

The method of lowering LDL-C and/or preventing a cardiovascular event may be
directed to subjects who have ASCVD or who are “ASCVD risk equivalent.” In certain

embodiments, a subject may be “ASCVD risk equivalent” if he/she has one or more of the
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following: symptomatic atherosclerosis, Type 2 diabetes, familial hypercholesterolemia,
including subjects whose 10-year risk of a cardiovascular event assessed by Framingham Risk
Score (score > 20 %) or equivalent has a target LDL-C of < 100 mg/dl. In some embeodiments,
the subject may have heterozygous familial hyperchoelesterolemia.

The method of lowering LDL-C and/or preventing a cardiovascular event also may be
directed to subjects who present one or more symptoms or risk factors for having ASCVD, of
being “ASCVD risk equivalent,” or otherwise having a potential to develop cardiac health issues.
Such symptoms/risk factors may include having acute coronary syndromes; having a history of
myocardial infarction, stable or unstable angina, coronary or other arterial revascularization,
stroke, transient 1schemic attack, or peripheral artenial disease of atherosclerotic origin; being
male; having a family history of heart disease, ASCVD, or ASCVD risk equivalent; having a
smoking habit; being physically inactive; having high blood pressure; having high blood
cholesterol; having diabetes or prediabetes; being overweight or gbese; having a history of
preeclampsia during pregnancy; having uncontrolled stress and/or anger; being post-menopausal;
having an unhealthy diet, e.g., a diet high in salt, saturated fat, trans fat, cholesterol, and/or
refined sugars; being age 55 or older; having sleep apnea; having anemia; or a combination
thereof. Therefore, the method can be directed to, for example, subjects who are voung but have
a familial history of heart disease, or subjects who smoke but do not have high blood pressure.
In certain embodiments, the method may be directed to subjects who previously experienced a
cardiac event.

In some embodiments, the method of the invention may be of lowering LDL-C and/or
preventing a cardiovascular event in a subject having heterozygous familial
hypercholesterolemia, the method comprising administering an effective amount, such as a
prophylactically-effective amount or a therapeutically-effective amount, of an RNAt agent. In
some embodiments, the method of the invention may be of lowering LDL-C and/or preventing a
cardiovascular event in a subject having ASCVD, the method comprising administering an
effective amount, such as a prophylactically-effective amount or a therapeutically-effective
amount, of an RNA1 agent. In some embodiments, the method of the 1nvention may be of
fowering LDL-C and/or preventing a cardiovascular event in a subject having ASCVD nisk
equivalent, the method comprising administering an effective amount, such as a

prophylactically-effective amount or a therapeutically-effective amount, of an RNA# agent. In
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some embodiments, the method of the invention may be of lowering LDL-C and/or preventing a
cardiovascular event in a subject having homozygous familial hypercholesterolemia, the method
comprising administering an effective amount, such as a prophylactically-effective amount or a
therapeutically-effective amount, of an RNA1 agent. In some embodiments, the method of the
invention may be of treating a subject having heterozygous familial hypercholesterolemia, the
method comprising administering an effective amount, such as a prophylactically-effective
amount or a therapeutically-effective amount, of an RNA1 agent. In some embodiments, the
method of the invention may be of treating a subject having ASCVD, the method comprising
administering an effective amount, such as a prophylactically-effective amount or a
therapeutically-effective amount, of an RNAJ agent. In some embodiments, the method of the
invention may be of treating a subject having ASCVD risk equivalent, the method comprising
administering an effective amouut, such as a prophylactically-effective amount or a
therapeutically-effective amount, of an RNA1 agent. In some embodiments, the method of the
invention may be of treating a subject having homozygous familial hypercholesterolemia, the
method comprising administering an effective amount, such as a prophylactically-effective
amount or a therapeutically-effective amount, of an RNA1 agent. In these embodiments, the
RNA1 agent may be a double-stranded ribonucleic acid comprising a sense strand and an
antisense strand that forms a double-stranded region, in which the antisense strand comprises the
nucleotide sequence of SEQ 1D NO: 3, and the sense strands comprises the nucleotide sequence
of SEQ D NO: 4. The subjects may be on a diet designed to improve lipid levels, and/or may be
on an LDL-lowering therapy, such as a statin, ezetimibe, or LDL apheresis. To some
embodiments, the subject may be on a maximally tolerated statin therapy. Further, the subjects
may require additional lowering of LDL-C.

In certain embodiments, administration of the RNAJ agent may reduce the level of LDL-
, as compared to a baseline LDL-C level, by greater than about 20 %, or by greater than about
25 %, or by greater than about 30 %, or by greater than about 35 %, or by greater than about 40
%, or by greater than about 45 %, or by greater than about 50 %, or by greater than about 55 %,
or by greater than about 60 %.

In some embodiments, the reduction in the level of LDL-C after the RNA1 agent is
administered may be maintained for, at, or through about 15 days or more, or about 20 days or

more, or about 30 days or more, or about 40 days or more, or about 50 days or more, or about 60
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days or more, or about 70 days or more, or about 80 days or more, or about 90 days or more, or
about 100 days or more, or about 110 days or more, or about 120 days or more, or about 130
days or more, or about 140 days or more, or about 150 days or more, ot about 160 days or more,
or about 170 days or more, or about 180 days or more, or about 190 days or more, or about 200
days or more, or about 210 days or more, or about 220 days or more, or about 230 days or more,
or about 240 days or more, or about 250 days or more, or about 260 days or more, or about 270
days or more, or about 280 days or more, or about 290 days or more, or about 300 days or more,
or about 310 days or more, or about 320 days or more, or about 330 days or more, or about 340
days or more, or about 350 days or more, or about 360 days or more, after the administration of
the RNA1 agent.

Administration of the RNA1 agent in a dose amount of about 100 mg may reduce the
fevel of LDL-C, as compared to a baseline LDL-C level, by over about 15 %, or by over about
20 %, by Day 15. This reduction of LDL-C may be maintained for, at, or through about 30 days,
or about 60 days, or about 90 days, or longer. In some embodiments, the reduction of LDL-C, as
compared to a baseline LDL-C level, may be greater than about 40 % at Day 30 and maintained
for, at, or through about 60 days, about 90 days, or longer.

Administration of the RNAI agent in a dose amount of about 200 mg may reduce the
level of LDL-C, as compared to a baseline LDL-C level, by over about 15 %, or by over about
20 %, or by over about 25 %, or by over about 30 %, by Day 15. This reduction of LDL-C may
be maintained for, at, or through about 30 days, or about 60 days, or about 90 days, or about 120
days, or about 150 days, or about 180 days, or about 210 days, or about 240 days, or about 270
days, or about 300 days, or about 330 days, or about 360 days, or longer. In some embodiments,
the reduction of LDL-C, as compared to a baseline LDL-C level, may be greater than about 40 %
at Day 30 and maintained for, at, or through about 60 days, about 90 days, or longer. In certain
embodiments, the reduction of LDL-C, as compared to a baseline LDL-C level, may be greater
than about 30 % at Day 15 and maintained for, at, or through about 30 days, about 60 days, about
90 days, about 120 days, about 150 days, or longer. In some embodiments, the reduction of
LDL-C, as compared to a baseline LDL-C level, may be greater than about 5 % at or through
Day 180. In certain embodiments, the reduction of LDL-C, as compared to a baseline LDL-C
fevel, may be greater than about 20 % at Day 15 and maintained for, at, or through about 30

days, or about 60 days, or about 90 days, or about 120 days, or about 150 days, or about 180
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days, or about 210 days, or about 240 days, or about 270 days, or about 300 days, or about 330
days, or about 360 days. In certain embodiments, the reduction of LDL-C, as compared to a
baseline LDL-C level, may be greater than about 25 % at Day 180, or greater than about 25 % at
Day 270, or greater than about 30 % at Day 360,

Administration of the RNA1 agent in a dose amount of about 300 mg may reduce the
fevel of LDL-C, as compared to a baseline LDL-C level, by over about 13 %, or by over about
20 %, or by over about 25 %, or by over about 30 %, or by over about 40 % by Day 15. This
reduction of LDEL-C may be maintained for, at, or through about 30 days, or about 60 days, or
about 90 days, or about 120 days, or about 150 days, or about 180 days, or about 210 days, or
about 240 days, or about 270 days, or about 300 days, or about 330 days, or about 360 days, or
fonger. In some embodiments, the reduction of LDL-C, as compared to a baseline LDL-C level,
may be greater than about 45 % at Day 30 and maintained for, at, or through about 60 days,
about 90 days, or longer. In certain embodiments, the reduction of LDL-C, as compared to a
baseline LDL-C level, may be greater than about 40 % at Day 15 and maintained for, at, or

through about 30 days, about 60 days, about 90 days, about 120 days, about 150 days, or longer.

In some embodiments, the reduction of LDL-C, as compared to a baseline LDL-C level, may be
greater than about 35 % at Day 15, and maintained for, at, or through about 30 days, or about 60
days, or about 90 days, or about 120 days, or about 150 days, or about 180 days, or about 210
days, or longer. In some embodiments, the reduction of LDL-C, as compared to a baseline LDL-
C level, may be greater than about 30 % at Day 15, and maintained for, at, or through about 30
days, or about 60 days, or about 90 days, or about 120 days, or about 150 days, or about 180
days, or about 210 days, or about 240 days, or about 270 days, or about 300 days, or about 330
days, or about 360 days or longer. In certain embodiments, the reduction of LDL-C, as
compared to a baseline LDL-C level, may be greater than about 35 % at Day 180, or greater than
about 30 % at Day 270, or greater than about 30 % at Day 360.

Administration of the RNAI agent in a dose amount of about 500 mg may reduce the
level of LDL-C, as compared to a baseline LDL-C level, by over about 15 %, or by over about
20 %, or by over about 25 %, or by over about 30 %, or by over about 40 % by Day 15 This
reduction of LDL-C may be maintained for, at, or through about 30 days, or about 60 days, or

about 90 days, or about 120 days, or about 150 days, or about 180 days, or about 210 days, or

about 240 days, or about 270 days, or about 300 days, or about 330 days, or about 360 days, or
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fonger. In some embodiments, the reduction of LD1L-C, as compared to a baseline LDL-C level,
may be greater than about 50 % at Day 30 and maintained for, at, or through about 60 days,
about 90 days, or longer. In certain embodiments, the reduction of LDL-C, as compared to a
baseline LDL-C level, may be greater than about 40 % at Day 15 and maintained for, at, or
through about 30 days, about 60 days, about 90 days, about 120 days, about 130 days, about 180
days, or longer. In some embodiments, the reduction of LDBL-C, as compared to a baseline LDL-
C level, may be greater than about 35 % at Day 15, and maintained for, at, or through about 30
days, or about 60 days, or about 90 days, or about 120 days, or about 150 days, or about 180
days, or about 210 days, or about 240 days, or longer. In some embodiments, the reduction of
LDL-C, as compared to a baseline LDL-C level, may be greater than about 30 % at Day 15, and
maintained for, at, or through about 30 days, or about 60 days, or about 90 days, or about 120
days, or about 150 days, or about 180 days, or about 210 days, or about 240 days, or about 270
days, or about 300 days, or longer. In certain embodiments, the reduction of LDL-C, as
compared to a baseline LDL-C level, may be greater than about 40 % at Day 180, or greater than
about 30 % at Day 270, or greater than about 30 % at Day 360,

Admuinistration of a second dose of RNAI agent at Day 90 may further reduce the level of
LDBL-C as compared to a baseline LDL-C level. For example, after administration of about 100
mg dose of RNA# agent on Day 1, administration of about 100 mg dose of RNAI agent on Day
90 may reduce the level of LDL-C, as compared to a baseline LDL-C level, by over about 40 %
on Day 104 through Day 120 and/or Day 150; by over about 35 % on Day 104 through Day 120,
Day 150, and/or Day 180; by over about 30 % on Day 104 through Day 120, Day 150, Day 180,
and/or Day 210; by over about 25 % on Day 104 through Day 120, Day 150, Day 180, Day 210,
Day 240, and/or Day 270; by over about 20 % on Day 104 through Day 120, Day 150, Day 180,
Day 210, Day 240, Day 270, Day 300, and/or Day 330; and/or by over about 10 % on Day 104
through Day 120, Day 150, Day 180, Day 210, Day 240, Day 270, Day 300, Day 330, and/or
Day 360. In certain embodiments, the reduction of LDL-C, as compared to a baseline LDL-C
level, may be greater than about 35 % at Day 180, or greater than about 25 % at Day 270, or
greater than about 10 % at Day 360,

After administration of about 200 mg dose of RNAI agent on Day 1, administration of
about 200 mg dose of RNA1 agent on Day 90 may reduce the level of LDL-C, as compared to a

baseline LDL-C level, by over about 45 % on Day 104 through Day 120 and/or Day 150; by over
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about 40 % on Day 104 through Day 120, Day 150, Day 180, Day 210, and/or Day 240; by over
about 35 % on Day 104 through Day 120, Day 150, Day 180, Day 210, Day 240, Day 270,
and/or Day 300, and/or by over about 30 % or less on Day 104 through Day 120, Day 150, Day
180, Day 210, Day 240, Day 270, Day 300, Day 330, and/or Day 360. In certain embodiments,
the reduction of LDL-C, as compared to a baseline LDL-C level, may be greater than about 40 %
at Day 180, or greater than about 35 % at Bay 270, or greater than about 30 % at Day 360.

After administration of about 300 mg dose of RNAI agent on Day 1, administration of
about 300 mg dose of RNA1 agent on Day 90 may reduce the level of LDBL-C, as compared to a
baseline LDL-C level, by over about 50 % on Day 104 through Day 120, Day 150, Day 180,
and/or Day 210; by over about 40 % on Day 104 through Day 120, Day 150, Day 180, Day 210,
Day 240, Day 270, and/or Day 300; by over about 35 % on Day 104 through Day 120, Day 150,
Day 180, Day 210, Day 240, Day 270, Day 300, and/or Day 310; and/or by over about 30 % or
fess on Day 104 through Day 120, Day 150, Day 180, Day 210, Day 240, Day 270, Day 300,
Day 330, and/or Day 360. In certain embodiments, the reduction of LDL-C, as compared to a
baseline LDL-C level, may be greater than about 50 % at Bay 180, or greater than about 40 % at
Day 270, or greater than about 30 % at Day 360.

In certain embodiments, administration of the RNA1 agent may reduce the level of
PCSKY, as compared to a baseline PCSK9 level, by greater than about 25 %, or by greater than
about 30 %, or by greater than about 35 %, or by greater than about 40 %, or by greater than
about 45 %, or by greater than about 50 %, or by greater than about 55 %, or by greater than
about 60 %, or by greater than about 65 %, or by greater than about 70 %, or by greater than
about 75 %, or by greater than about 80 %, or by greater than about 85 %, or by greater than
about 90 %, or by greater than about 95 %.

In some embodiments, the reduction in the level of PCSK9 may be maintained after the
RINAI agent is administered for, at, or through about 15 days or more, or about 20 days or more,
or about 30 days or more, or about 40 days or more, or about 530 days or more, or about 60 days
or more, or about 70 days or more, or about 80 days or more, or about 90 days or more, or about
10G days or more, or about 110 days or more, or about 120 days or more, or about 130 days or
more, or about 140 days or more, or about 150 days or more, or about 160 days or more, or about
170 days or more, or about 180 days or more, or about 190 days or more, ot about 200 days or

more, or about 210 days or more, or about 220 days or more, or about 230 days or more, or about
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240 days or more, or about 250 days or more, or about 260 days or more, or about 270 days or
more, or about 280 days or more, or about 290 days or more, or about 300 days or more, or about
310 days or more, or about 320 days or more, or about 330 days or more, or about 340 days or
more, or about 350 days or more, or about 360 days or more.

Administration of the RNA1 agent in a dose amount of about 100 mg may reduce the
fevel of PCSK9, as compared to a baseline PCSK9 level, by over about 20 %, or by over about
25 %, or by over about 35 %, or by over about 40 %, by Day 15. This reduction of PCSK® may
be maintained for, at, or through about 30 days, or about 60 days, or about 90 days, or longer.

Administration of the RINA1 agent in a dose amount of 200 mg may reduce the level of
PCSKS9, as compared to a baseline PCSK9 level, by over about 20 %, or by over about 25 %, or
by over about 30 %, or by over about 35 %, or by over about 40 %, or by over about 45 %, or by
over about 50 %, by Day 15. This reduction of PCSK9 may be maintained for, at, or through
about 30 days, or about 60 days, or about 90 days, or longer. In some embodiments, the
reduction of PCSK9, as compared to a baseline PCSK9 level, may be greater than about 60 % at
Day 30 and maintained for, at, or through about 60 days, about 90 days, or longer. In certain
embodiments, the reduction of PCSK9, as compared to a baseline PCSKS9 level, may be greater
than about 30 % through Day 300

Administration of the RINAi1 agent in a dose amount of about 300 mg may reduce the
level of PCSK9, as compared to a baseline PCSKS level, by over about 20 %, or by over about
25 %, or by over about 30 %, or by over about 35 %, or by over about 40 %, or by over about 45
%, or by over about 50 %, or by over about 55 %, or by over about 60 %, by Day 15, This
reduction of PCSKY may be maintained for, at, or through about 30 days, or about 60 days, or
about 90 days, or longer. In some embodiments, the reduction of PCSK9, as compared to a
baseline PCSK9 level, may be greater than about 60 % at Day 30 and maintained for, at, or
through about 60 days, about 90 days, or longer. In certain embodiments, the reduction of
PCSKS, as compared to a baseline PCSKS9 level, may be greater than about 30 % through Day
306,

Administration of the RNA1 agent in a dose amount of about 500 mg may reduce the
fevel of PCSK9, as compared to a baseline PCSK9 level, by over about 20 %, or by over about
25 %, or by over about 30 %, or by over about 35 %, or by over about 40 %, or by over about 45

%, or by over about 50 %, or by over about 55 %, or by over about 60 %, by Day 15, This
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reduction of PCSKS may be maintained for, at, or through about 30 days, or about 60 days, or
about 90 days, or longer. In some embodiments, the reduction of PCSK9, as compared to a
baseline PCSK9 level, may be greater than about 70 % at Day 30 and raintained for, at, or
through about 60 days, about 90 days, or longer. In some embodiments, the reduction of
PCSKS, as compared to a baseline PCSK9 level, may be greater than about 30 % through Day
3046,

Administration of about 100 mg dose of RNA1 agent on Day 1 tollowed by
administration of about 100 mg dose of RNAI agent on Day 90 may reduce the level of PCSK9,
as compared to a baseline PCSK® level, by over about 20 %, or by over about 25 %, or by over
about 30 %, or by over about 35 %, or by over about 40 %, by Day 104, This reduction of
PCSK9 may be maintained for, at, or through about 120 days. In some embodiments, the
reduction of PCSK9, as compared to a baseline PCSK9 level, may be greater than about 30 % at
Day 104 and maintained for, at, or through about 150 days.

Administration of about 200 mg dose of RNA1 agent on Day 1 followed by
administration of about 200 mg dose of RNA1 agent on Day 90 may reduce the level of PCSK9,
as compared to a baseline PCSKO9 level, by over about 20 %, or by over about 25 %, or by over
about 30 %, or by over about 35 %, or by over about 40 %, or by over 45 %, or by over 50 % by
Day 104. This reduction of PCSK9 may be maintained for, at, or through about 120 days. In
some embodiments, the reduction of PCSK9, as compared to a baseline PCSK9 level, may be
greater than about 40 % at Day 104 and maintained for, at, or through about 150 days.

Administration of about 300 mg dose of RINA1 agent on Day 1 tollowed by
administration of about 300 mg dose of RNAI agent on Day 90 may reduce the evel of PCSK9,
as compared to a baseline PCSK® level, by over about 20 %, or by over about 25 %, or by over
about 30 %, or by over about 35 %, or by over about 40 %, or by over 45 %, or by over 50 % by
Day 104, This reduction of PCSK9 may be maintained for, at, or through about 120 days or
through 150 days. In some embodiments, the reduction of PCSK9, as compared to a baseline
PCSKY level, may be greater than about 50 %, or greater than about 55 % at Day 120 and
maintained for, at, or through about 150 days.

Administration of the RNA1 agent in a dose amount of about 100 mg may reduce the
fevel of total cholesterol, as compared to a baseline total cholesterol fevel, by over about 5 %, or

by over about 10 %, or by over about 15 %, or by over about 20 %, by Day 90; may reduce the
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jfevel of non-HDL-C, as compared to a baseline non-HDL-C level, by over about 5 %, or by over
about 10 %, or by over about 15 %, or by over about 20 %, or by over about 25 %, or by over
about 30 %, by Day 90; may reduce the level of Apo-B, as compared to a baseline Apo-B level,
by over about 5 %, or by over about 10 %, or by over about 15 %, or by over about 20 %, or by
over about 25%, by Day 90; and/or may reduce the level of Lp(a), as compared to a baseline
Lp{a) level, by over about 5 %, or by over about 10 %, or by over about 15 %, by Day 90.

Administration of the RINAI1 agent in a dose amount of about 200 mg may reduce the
tevel of total cholestercl, as compared to a baseline total cholesterol level, by over about 5 %, or
by over about 10 %, or by over about 15 %, or by over about 20 %, or by over about 25 %, by
Day 90; may reduce the level of non-HDL-C, as compared to a baseline non-HDL-C level, by
over about 5 %, or by over about 10 %, or by over about 15 %, or by over about 20 %, or by over
about 25%, or by over about 30%, or by over about 35 %, by Day 90; may reduce the level of
Apo-B, as compared 1o a baseline Apo-B level, by over about 5 %, or by over about 10 %, or by
over about 15 %, or by over about 20 %, or by over about 25%, or by over about 30 %, by Day
90; and/or may reduce the level of Lp(a), as compared to a baseline Lp(a) level, by over about 5
%, or by over about 10 %, or by over about 15 %, or by over about 20 %, by Day 90. In some
embodiments, at Bay 180, the reduction of total cholesterol is over about 15 %, non-HDL-C is
over about 25 %, and Apo-B is over about 20 %.

Administration of the RNA1 agent in a dose amount of about 300 mg may reduce the
fevel of total cholesterol, as compared to a baseline total cholesterel level, by over about 5 %, or
by over about 10 %, or by over about 15 %, or by over about 20 %, or by over about 25 %, by
Day 90; may reduce the level of non-HDL-C, as compared to a baseline non-HDL-C level, by
over about 5 %, or by over about 10 %, or by over about 15 %, or by over about 20 %, or by over
about 25%, or by over about 30%, or by over about 35 %, or by over about 40 %, by Day 90;
may reduce the level of Apo-B, as compared to a baseline Apo-B level, by over about 5 %, or by
over about 10 %, or by over about 15 %, or by over about 20 %, or by over about 25%, or by
over about 30 %, or by over about 35 %, by Day 90; and/or may reduce the level of Lp(a), as
compared to a baseline Lp(a) level, by over about S %, or by over about 10 %, or by over about
15 %, or by over about 20 %, by Day 90.

Administration of the RNA1 agent in a dose amount of about 500 mg may reduce the

tevel of total cholestercl, as compared to a baseline total cholesterol level, by over about 5 %, or
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by over about 10 %, or by over about 15 %, or by over about 20 %, or by over about 25 %, or by
aver about 30 %, by Day 90; may reduce the level of non-HDL-C, as compared to a baseline
non-HDL-C level, by over about 5 %, or by over about 10 %, or by over about 15 %, or by over
about 20 %, or by over about 25%, or by over about 30%, or by over about 35 %, or by over
about 40 %, by Day 90; may reduce the level of Apo-B, as compared to a baseline Apo-B level,
by over about 5 %, or by over about 10 %, or by over about 15 %, or by over about 20 %, or by
over about 25%, or by over about 30 %, or by over about 35 %, or by over about 40 %, by

Day 90; and/or may reduce the level of Lp(a}, as compared to a baseline Lp(a) level, by over
about 5 %, or by over about 10 %, or by over about 15 %, or by over about 20 %, by Day 90. In
some embodiments, at Day 180, the reduction of total cholesterol 15 over about 25 % and Apo-B
is over about 30 %.

Administration of about 100 mg dose of RINA1 agent on Day 1 tollowed by
administration of about 100 mg dose of RNAI agent on Day 90 may reduce the level of total
cholesterol, as compared to a baseline total cholesterol level, by over about 5 %, or by over about
10 %, or by over about 15 %, or by over about 20 %, by Bay 180; may reduce the level of non-
HDL-C, as compared to a baseline non-HDL-C level, by over about 5 %, or by over about 10 %,
or by over about 15 %, or by over about 20 %, or by over about 25 %, or by over about 30 %, by
Day 180; may reduce the level of Apo-B, as compared to a baseline Apo-B level, by over about 5
%, or by over about 10 %, or by over about 15 %, or by over about 20 %, or by over about 25%,
by Day 180; and/or may reduce the level of Lp(a), as compared to a baseline Lp{a) level, by over
about 5 %, or by over about 10 %, by Day 180.

Administration of about 200 mg dose of RNA1 agent on Day 1 followed by
adnmunistration of about 200 mg dose of RINA1 agent on Day 90 may reduce the level of total
cholesterol, as compared to a baseline total cholesterol level, by over about 5 %, or by over about
10 %, or by over about 15 %, or by over about 20 %, or by over about 25 %, by Day 180; may
reduce the level of non-HDL-C, as compared to a baseline non-HDL-C level, by over about 5 %,
or by over about 10 %, or by over about 15 %, or by over about 20 %, or by over about 25 %, or
by over about 30 %, or by over 35 %, by Bay 180; may reduce the level of Apo-B, as compared
to a baseline Apo-B level, by over about 5 %, or by over about 10 %, or by over about 15 %, or

by over about 20 %, or by over about 25%, or by over 30 %, or by over 35 %, by Day 180;
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and/or may reduce the level of Lp{a), as compared to a baseline Lp(a) level, by over about 5 %,
or by over about 10 %, or by over 15 %, by Day 180.

Administration of about 300 mg dose of RINA1 agent on Day 1 tollowed by
administration of about 300 mg dose of RNA1 agent on Day 90 may reduce the level of total
cholesterol, as compared to a baseline total cholesterol level, by over about 5 %%, or by over about
10 %, or by over about 15 %, or by over about 20 %, or by over about 25 %, or by over 30 %, by
Day 180; may reduce the level of non-HDL-C, as compared to a baseline non-HDL-C level, by
over about S %, or by over about 10 %, or by over about 15 %, or by over about 20 %, or by over
about 25 %, or by over about 30 %, or by over 35 %, or by over 40 %, or by over 45 %, by Day
180; roay reduce the level of Apo-B, as compared to a baseline Apo-B level, by over about § %,
or by over about 10 %, or by over about 15 %, or by over about 20 %, or by over about 25%, or
by over 30 %, or by aver 35 %, or by over 40 %, by Day 180; and/or may reduce the level of
Lp(a), as compared to a baseline Lp{a) level, by over about 5 %, or by over about 10 %, or by
over 15 %, or by over 20 %, or by over 25 %, by Day 180.

In certain embodiments, the methods may further comprise evaluating the subject before
administration of the RNAi agent. The evaluation may be performed on the same day but before
the administration of the RNA1 agent, or it may be performed one day before, or two days before,
or three days before, or five days before, or six days before, or seven days before, or eight days
before, or nine days before, or ten days before, or 11 days before, or 12 days before, or 13 days
before, or 14 days before. In some embodiments, the evaluation may be performed across more
than one day before the administration of the RNA1 agent.

In some embodiments, the evaluation may comprise measuring one or more physiclogical
parameters or characteristics of the subject, including but not limited to age, height, weight, body
mass index, race, gender, whether the subject is undergoing any other treatment {e.g., lipid-
lowering therapy such as a statin), diagnosis of cardiovascular disease, and diagnosis of diabetes
mellitus, heart rate, blood pressure, electrocardiogram parameters, etc.

In certain embodiments, the evaluation may comprise measuring one or more
biochemical parameters of the subjects. In some embodiments, the measurements taken prior to
administration of the RNA1 agent may be considered as “baseline” measurements. Examples of
biochemical parameters, which include lipid parameters, may be, but are not limited to, fevels of

LDBL-C, HBL-C, PCSKS9, total cholesterol, triglycerides, non-HDL-C, VLBL-C, Apo-Al, Apo-
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B, Lp(a}, CRP, glycated hemoglobin Alc, alanine aminotransferase, aspartate aminotransferase,
alkaline aminotransferase, creatine kinase, and total bilirubin. In some embodiments, the
evaluation of the subject betore admimstration of the RNA1 agent may provide a baseline
measurement of the biochemical parameters. In certain embodiments, the evaluation of the
subject before adrinistration of the RNA1 agent may determine and/or influence the
administration of the RNAI agent, such as the amount of the RNAI1 agent, the timing of the
administration of the RNA1 agent, etc.

In certain embodiments, the methods may comprise evaluating the subject between one
or more of the doses of the RNA1 agent. The evaluation may comprise performing
measurements on one or more biochemical parameters of the subject, including lipid parameters,
between the doses, for example, one day, two days, three days, four days, five days, six days,
seven days, eight day nine days, ten days, 11 days, 12 days, 13 days 14 days, 15 days, 20 days,
21 days, 28 days, 30 days, 35 days, 40 days, 42 days, 45 days, 49 days, 50 days, 56 days, 60
days, 63 days, 70 days, 77 days, 80 days, 84 days, and/or 90 days after administration of the
RINA1 agent. The biochemical measurements may include, but are not limited to, levels of LDL-
C, HDL-C, PCSKS9, total cholesterol, triglycerides, non-HDL-C, VLDL-C, Apo-Al,
apolipoprotein B, Lp(a), CRP, glycated hemoglobin Alc, alanine aminotransferase, aspartate
aminotransferase, alkaline aminotransferase, creatine kinase, and total bilirubin.

In some embodiments, the evaluation between one or more of the doses of the RNA
agent may measure physiological parameters or characteristics of the subject, including but not
fimited to weight, body mass index, heart rate, blood pressure, electrocardiogram parameters, etc.

In some embodiments, the results of the evaluation may determine and/or influence the
subsequent administration or subsequent administrations of the RNAt agent, such as the amount
of the RINAI agent, the timing of the administration of the RNAI# agent, etc. For example, one or
more results from the measurements may increase or decrease the subsequent dose of RNA1
agent by about 5 %, or about 10 %, or about 20 %, or about 30 %, or about 40 %, or about 50 %,
or about 60 %, or about 70 %, or about 80 %, or about 90 %, or greater.

Various biochemical parameters may determine/influence the dose of the RNA1 agent to
be administered. For instance, a measurement of alanine aminotransferase or aspartate
aminotransferase that i3 over twice the ULN, and/or total bilirubin that 1s over 1.5 times the

ULN, may result in lowering the dose of the subsequent administration of RNA1 agent. As
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another example, a measurement of glycated hemoglobin Alc that 1s over 10 % may result in
lowering the dose of the subsequent administration of RNA1 agent. A measurement of LDL-C
that is reduced by less than about 1 %, or less than about 5 %, or less than about 10 %, or less
than about 15 %, from baseline measurements may result in increasing the dose of the
subsequent administration of the RNAI agent. The dose may be lowered or increased, for
instance, by about 1 %, or about 5 %, or about 10 %, or about 15 %, or about 20 %, or about 25
%, or about 30 %, or about 35 %, or about 40 %, or about 45 %, or about 50 %, or more.

in certain embodiments, after evaluating the subject before administration of the RNAj
agent as described above, the subject may be administered a lipid-lowering therapy. The lipid-
lowering therapy may be a treatment regimen, in which the subject i1s administered the lipid
lowering therapy in regular intervals. In some embodiments, the subject may not have prior
experience with a lipid-lowering therapy. In certain embodiments, after admunistration of the
lipid-lowering treatment regimen, the subject may undergo an additional evaluation to perform
measurements on one or more biochemical parameters of the subject, including lipid parameters,

as described above. The subject may then be administered the RNAJ agent as described herein.

Administration of the RNAi Agent

The methods of the present invention comprise administering to subjects an effective
amount, such as a prophylactically effective amount or a therapeutically effective amount, of an
RMNAI agent.

A “prophylactically effective amount” may include the amount of an RNAI agent that,
when administered to a subject who does not yet experience or display symptoms of a condition,
but who may be predisposed to the condition, is sufficient to prevent or ameliorate the condition
or one or more symptoms of the condition. Ameliorating the condition inclhudes slowing the
course of the condition or reducing the severity of later-developing condition. The
“prophvlactically effective amount” may vary depending on the RNAi1 agent, how the agent s
administered, the degree of risk of the condition, and the history, age, weight, family history,
genetic makeup, the types of preceding or concomitant treatments, 1f any, and other individual
characteristics of the patient to be treated.

A “therapeutically etfective amount” may include the amount of an RNA1 agent that,

when administered to the subject, is sufficient to effect treatment of a condition (e.g,, by

21



10

15

20

30

WO 2018/075658 PCT/US2017/057218

diminishing, ameliorating or maintaining the existing condition or one or more symptoms of the
condition). The “therapeutically effective amount” may vary depending on the RNAi agent, how
the agent 15 administered, the condition and its severity and the history, age, weight, family
history, genetic makeup, stage of pathological processes, the types of preceding or concomitant
treatments, if any, and other individual characteristics of the patient to be treated.

“Baseling” may refer to a condition without treatment, such as before the treatment was
administered.

The RNAi1 agent may be administered to a subject as a fixed dose. A “fixed dose” (e.g,,
dose in mg) 1s a dose that is used for all subjects regardiess of any specific subject-related
factors, such as weight. Alternatively, the RNA1 agent may be administered to a subject as a
weight-based dose {e.g., a dose in mg/kg), which is a dose of the RINAI agent that will change
depending on the subject’s weight. In embodiments in which a subject receives multiple doses,
the RNAI agent may be administered a combination of fixed doses and weight-based doses.

In certain embodiments, an RNAI1 agent 15 administered to the subject as a fixed dose of
about 50 mg to about 800 mg, about 100 mg to about 800 mg, about 150 mg to about 800 mg,
about 200 mg to about 800 mg, about 250 mg to about 800 mg, about 300 mg to about 800 mg,
about 350 mg to about 800 mg, about 400 mg to about 800 mg, about 450 mg to about 800 mg,
about 500 mg to about 800 mg, about 550 mg to about 800 mg, about 600 mg to about 800 mg,
about 650 mg to about 800 mg, about 700 mg to about 800 rug, about 750 mg to about 300 mg,
about 50 mg to about 750 mg, about 100 mg to about 750 mg, about 150 mg to about 750 mg,
about 200 mg to about 750 mg, about 250 mg to about 750 mg, about 300 mg to about 750 mg,
about 350 mg to about 750 mg, about 400 mg to about 750 mg, about 450 mg to about 750 mg,
about 500 mg to about 750 mg, about 550 mg to about 750 mg, about 600 mg to about 750 mg,
about 650 mg to about 750 mg, about 700 mg to about 750 mg, about 50 mg to about 700 mg,
about 100 mg to about 700 mg, about 150 mg to about 700 mg, about 200 mg to about 700 mg,
about 250 mg to about 700 mg, about 300 mg to about 700 mg, about 350 mg to about 700 mg,
about 400 mg to about 700 mg, about 450 mg to about 700 mg, about 500 mg to about 700 mg,
about S50 mg to about 700 mg, about 600 mg to about 700 rug, about 650 mg to about 700 mg,
about 50 mg to about 650 mg, about 100 mg to about 650 mg, about 150 mg to about 650 mg,
about 200 mg to about 650 mg, about 250 mg to about 650 mg, about 300 mg to about 650 mg,

about 350 mg to about 650 mg, about 400 mg to about 650 mg, about 450 mg to about 650 mg,
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about 500 mg to about 650 mg, about 550 mg to about 650 mg, about 600 mg to about 650 mg,
about 50 mg to about 600 mg, about 100 mg to about 600 mg, about 150 mg to about 600 mg,
about 200 mg to about 600 mg, about 250 mg to about 600 mg, about 300 mg to about 600 mg,
about 350 mg to about 600 mg, about 400 mg to about 600 mg, about 450 mg to about 600 mg,
about 500 mg to about 600 mg, about 550 mg to about 600 mg, about 50 mg to about 550 mg,
about 100 mg to about 550 mg, about 150 mg to about 550 mg, about 200 mg to about 550 mg,
about 250 mg to about 550 mg, about 300 mg to about 550 mg, about 350 mg to about 550 mg,
about 400 mg to about 550 mg, about 450 mg to about 550 mg, about 500 mg to about 550 mg,
about 50 mg to about 500 mg, about 100 mg to about 500 mg, about 150 mg to about 500 mg,
about 200 mg to about 500 mg, about 250 mg to about 500 rug, about 300 mg to about 500 mg,
about 350 mg to about 500 mg, about 400 mg to about 500 mg, about 450 mg to about 500 mg,
about 50 mg to about 450 mg, about 100 mg to about 450 mg, about 150 mg to about 450 mg,
about 200 mg to about 450 mg, about 250 mg to about 450 mg, about 300 mg to about 450 mg,
about 350 mg to about 450 mg, about 400 mg to about 450 mg, about 50 mg to about 400 mg,
about 100 mg to about 400 mg, about 150 mg to about 400 mg, about 200 mg to about 400 mg,
about 250 mg to about 400 mg, about 300 mg to about 400 mg, about 350 mg to about 400 mg,
about 50 mg to about 350 mg, about 100 mg to about 350 mg, about 150 mg to about 350 mg,
about 200 mg to about 350 mg, about 250 mg to about 350 mg, about 300 mg to about 350 mg,
about S0 mg to about 300 mg, about 100 mg to about 300 mg, about 150 mg to about 300 mg,
about 200 mg to about 300 mg, or about 250 mg to about 300 mg, e.g., a fixed dose of about 50
g, about 75 mg, about 100 mg, about 125 mg, about 150 mg, about 175 mg, about 200 mg,
about 225 mg, about 250 mg, about 275 mg, about 300 mg, about 325 mg, about 350 mg, about
375 mg, about 400 mg, about 425 mg, about 450 mg, about 475 mg, about 500 mg, about 525
mg, about 550 mg, about 375 mg, about 600 mg, about 625 mg, about 650 mg, about 675 mg,
about 700 mg, about 725 mg, about 750 mg, about 775 mg, or about 800 mg. Values and ranges
intermediate to the foregoing recited values are also intended to be part of this tnvention.

The RNAi agent may be administered as multiple doses that repeat, for example, at
regular intervals. For instance, the RNAI1 agent may be admimstered to the subject at an interval
of about one day, about two days, about three days, about four days, about five days, about six
days, about a week, about two weeks, about three weeks, about four weeks, about one month,

about two months, about three months, about four months, about five months, about six months,
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about seven months, about eight months, about nine months, about ten months, about 11 months,
about 12 months, about one year, about 13 months, about 14 months, about 15 months, about 16
months, about 17 months, about 18 months, about 19 months, about 20 months, about 21
months, about 22 months, about 23 months, about 24 months, or longer, e.g., chronic
admunistration. In certain embodiments, the fixed dose may be administered to the subject one
or more fimes per year, i.e., twice, three times, four times, five times, six times, seven times,
eight times, nine times, 10 times, 11 times, 12 times, 13 times, 14 times, 15 times, 16 times, 17
times, 18 times, 19 times, 20 times, 21 times, 22 times, 23 times, 24 times, or more often. In
sorme embodiments, the fixed dose may be administered to the subject once every about four
weeks, every about five weeks, every about six weeks, every about seven weeks, every about
eight weeks, every about nine weeks, every about 10 weeks, every about 11 weeks, every about
12 weeks, every about 13 weeks, every about 14 weeks, every about 15 weeks, every about 16
weeks, every about 17 weeks, every about 18 weeks, every about 19 weeks, every about 20
weeks, every about 22 weeks, every about 24 weeks, every about 26 weeks, every about 28
weelks, every about 30 weeks, every about 32 weeks, every about 34 weeks, every about 36
weeks, every about 38 weeks, every about 40 weeks, every about 42 weeks, every about 44
weeks, every about 46 weeks, every about 48 weeks, every about 50 weeks, every about 52
weeks, or longer. In certain embodiments, the fixed dose may be administered to the subject
once per day, once per about two days, once per about three days, once per about four days, once
per about five days, once per about six days, once per about seven days, once per about eight
days, once per about nine days, once per about 10 days, once per about 11 days, once per about
12 days, once per about 13 days, once per about 14 days, once per about 15 days, once per about
16 days, once per about 17 days, once per about 18 days, once per about 19 days, once per about
20 days, once per about 30 days, once per about 40 days, once per about 50 days, once per about
60 days, once per about 70 days, once per about 80 days, once per about 90 days, once per about
100 days, once per about 110 days, once per about 120 days, once per about 130 days, once per
about 140 days, once per about 150 days, once per about 160 days, once per about 170 days,
once per about 130 days, once per about 190 days, once per about 200 days, once per about 210
days, once per about 220 days, once per about 230 days, once per about 240 days, once per about
250 days, once per about 260 days, once per about 270 days, once per about 280 days, once per

about 290 days, once per about 300 days, once per about 310 days, once per about 320 days,
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once per about 330 days, once per about 340 days, once per about 350 days, once per about 360
days, once per about 365 days, or longer.

In certain embodiments, the RNAJ agent may be administered in a dosing regimen that
includes a “loading phase” of closely spaced administrations that may be followed by a
“maintenance phase”, in which the RNA1 agent may be administered at longer spaced intervals.
For example, after administration weekly or biweekly for one month, administration can be
repeated once per month, for six months or a year or longer, ¢.g., chronic administration.

in some embodiments, the loading phase may comprise administration of the RNA1 agent
during the first week, first two weeks, first three weeks, first month, etc.

In certain embodiments, one or more doses may be administered during the loading
phase. The loading phase may comprise a first administration of the RNAI agent at Day 1, and
then one or more administrations of the RN A1 agent after about one day, about two days, about
three days, about four days, about five days, about six days, about seven days, about eight days,
about nine days, about ten days, about 11 days, about 12 days, about 13 days, about 14 days,
about 15 days, about 16 days, about 17 days, about 18 days, about 19 days, about 20 days, about
30 days, about 40 days, about 50 days, about 60 days, about 70 days, about 80 days, about 90
days, about 100 days, about 110 days, about 120 days, about 130 days, about 140 days, about
150 days, about 160 days, about 170 days, about 180 days, about 190 days, about 200 days,
about 210 days, about 220 days, about 230 days, about 240 days, about 250 days, about 260
days, about 270 days, about 280 days, about 290 days, about 300 days, about 310 days, about
320 days, about 330 days, about 340 days, about 350 days, about 360 days, about 365 days, or
fonger. In some embodiments, the loading phase may comprise administration of the RNAi
agent at Day 1, and then a second administration of the RNAi agent after about one week, about
two weeks, about three weeks, about four weeks, about five weeks, about six weeks, about seven
weeks, about eight weeks, about nine weeks, about ten weeks, about 13 weeks, about 15 weeks,
about 20 weeks, about 25 weeks, about 26 weeks, about 30 weeks, about 35 weeks, about 40
weeks, about 45 weeks, about 50 weeks, about 52 weeks, or longer. In certain embodiments, the
loading phase may comprise admimstration of the RNA1 agent at Day 1, and then a second
administration of the RNAI agent after about one month, about two months, about three months,
about four months, about five months, about six months, about seven months, about erght

months, about nine months, about ten months, about 11 months, about 12 months, or longer. In
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some embodiments, the loading phase may comprise additional doses of the RNAi agent (i.e.,
greater than two doses), and the interval between each administration may vary.

In certain embodiments, the RNA agent may be admirnstered at Day 1 and again at about
Day 90,

In certain embodiments, an RNA1 agent may be administered to the subject during a
joading phase as a fixed dose of about 50 mg to about 800 mg, about 100 mg to about 800 mg,
about 150 mg to about 800 mg, about 200 mg to about 800 mg, about 250 mg to about 800 mg,
about 300 mg to about 800 mg, about 350 mg to about 800 mg, about 400 mg to about 800 mg,
about 450 mg to about 800 mg, about 500 mg to about 800 mg, about 550 mg to about 800 mg,
about 600 mg to about 800 mg, about 650 mg to about 800 rug, about 700 mg to about 300 mg,
about 750 mg to about 800 mg, about 50 mg to about 750 mg, about 100 mg to about 750 mg,
about 150 mg to about 750 mg, about 200 mg to about 750 mg, about 250 mg to about 750 mg,
about 300 mg to about 750 mg, about 350 mg to about 750 mg, about 400 mg to about 750 mg,
about 450 mg to about 750 mg, about 500 mg to about 750 mg, about 550 mg to about 750 mg,
about 600 mg to about 750 mg, about 650 mg to about 750 mg, about 700 mg to about 750 mg,
about 50 mg to about 700 mg, about 100 mg to about 700 mg, about 150 mg to about 700 mg,
about 200 mg to about 700 mg, about 250 mg to about 700 mg, about 300 mg to about 700 mg,
about 350 mg to about 700 mg, about 400 mg to about 700 mg, about 450 mg to about 700 mg,
about S00 mg to about 700 mg, about 550 mg to about 700 rug, about 600 mg to about 700 mg,
about 650 mg to about 700 mg, about 50 mg to about 650 mg, about 100 mg to about 650 mg,
about 150 mg to about 650 mg, about 200 mg to about 650 mg, about 250 mg to about 650 mg,
about 300 mg to about 650 mg, about 350 mg to about 650 mg, about 400 mg to about 650 mg,
about 450 mg to about 650 mg, about 500 mg to about 650 mg, about 550 mg to about 650 mg,
about 600 mg to about 650 mg, about 50 mg o about 600 mg, about 100 mg to about 600 mg,
about 150 mg to about 600 mg, about 200 mg to about 600 mg, about 250 mg to about 600 mg,
about 300 mg to about 600 mg, about 350 mg to about 600 mg, about 400 mg to about 600 mg,
about 450 mg to about 600 mg, about 500 mg to about 600 mg, about 550 mg to about 600 mg,
about S0 mg to about 550 mg, about 100 mg to about 550 mg, about 150 mg to about 550 mg,
about 200 mg to about 550 mg, about 250 mg to about 550 mg, about 300 mg to about 550 mg,
about 350 mg to about 550 mg, about 400 mg to about 550 mg, about 450 mg to about 550 mg,

about 500 mg to about 550 mg, about 50 mg to about 500 mg, about 100 mg to about 500 mg,
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about 150 mg to about 500 mg, about 200 mg to about 500 mg, about 250 mg to about 500 mg,
about 300 mg to about 500 mg, about 350 mg to about 500 mg, about 400 mg to about 500 mg,
about 450 mg to about 500 mg, about 50 mg to about 450 mg, about 100 mg to about 450 mg,
about 150 mg to about 450 mg, about 200 mg to about 450 mg, about 250 mg to about 450 mg,
about 300 mg to about 450 mg, about 350 mg to about 450 rug, about 400 mg to about 450 mg,
about 50 mg to about 400 mg, about 100 mg to about 400 mg, about 150 mg to about 400 mg,
about 200 mg to about 400 mg, about 250 mg to about 400 mg, about 300 mg to about 400 mg,
about 350 mg to about 400 mg, about 50 mg to about 350 mg, about 100 mg to about 350 mg,
about 150 mg to about 350 mg, about 200 mg to about 350 mg, about 250 mg to about 350 mg,
about 300 mg to about 350 mg, about 50 mg to about 300 mg, about 100 mg to about 300 mg,
about 150 mg to about 300 mg, about 200 mg to about 300 mg, or about 250 mg to about 300
g, .9, a fixed dose of about 50 mg, about 75 mg, about 100 mg, about 125 mg, about 150 mg,
about 175 mg, about 200 mg, about 225 mg, about 250 mg, about 275 mg, about 300 mg, about
325 mg, about 350 mg, about 375 mg, about 400 mg, about 425 mg, about 450 mg, about 475
mg, about 500 mg, about 525 mg, about 550 mg, about 575 mg, about 600 mg, about 625 mg,
about 650 mg, about 675 mg, about 700 mg, about 725 mg, about 750 mg, about 775 mg, or
about 800 mg. Values and ranges intermediate to the foregoing recited values are also intended
to be part of this invention.

In some embodiments, each dose of RNAi agent administered during the loading phase is
the same dosage amount, or it may differ.

In certain embodiments, the RNA1 agent may be administered as a dose of about 300 mg
on Day 1 and as a dose of about 300 mg on about Day 90, or on Day 90.

In certain embodiments, the maintenance phase may comprise administration of one or
more doses of the RNA1 agent to the subject. The administration may be once a month, once
every two months, once every three months, once every four months, once every five months,
once every six months, once every seven months, once every eight months, once every nine
months, once every ten months, once every 11 months, once every 12 months, once every year,
once every 13 months, once every 14 months, once every 15 months, once every 16 months,
once every 17 months, once every 18 months, once every 19 months, once every 20 months,
once every 21 months, once every 22 months, once every 23 months, once every 24 months,

once every 25 months, once every 26 months, once every 27 months, once every 28 months,
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once every 29 months, once every 30 months, once every 31 months, once every 32 months,
once every 33 months, once every 34 months, once every 35 months, once every 36 months,
once every 37 months, once every 38 months, once every 39 months, once every 40 months,
once every 41 months, once every 42 months, once every 43 months, once every 44 months,
once every 45 months, once every 46 months, once every 47 months, once every 48 months, or
jonger. In one particular embodiment, the maintenance dose is administered to the subject once
every three months, or once every six months, or once every nine months, or once every year,

in embodiments of the invention, the maintenance phase may comprise administration of
the RINA1 agent as multiple doses that repeat, for example, at regular intervals. For instance, the
RINAI agent may be administered to the subject at an interval of about one day, about two days,
about three days, about four days, about five days, about six days, about a week, about two
weeks, about three weeks, about four weeks, about one month, about two months, about three
months, about four months, about five months, about six months, about seven months, about
eight months, about nine months, about ten months, about 11 months, about 12 months, about
one year, about 13 months, about 14 months, about 15 months, about 16 months, about 17
months, about 18 months, about 19 months, about 20 months, about 21 months, about 22
months, about 23 months, about 24 months, or longer, ¢.g., chronic administration. In certain
embodiments, the fixed dose may be administered to the subject one or more times per year, i.e.,
twice, three times, four times, five times, six times, seven times, eight times, nine times, 10
times, 11 times, 12 times, 13 times, 14 times, 15 times, 16 times, 17 times, 18 times, 19 times, 20
times, 21 times, 22 times, 23 times, 24 times, or more often. In some embodiments, the fixed
dose may be administered to the subject once every about four weeks, every about five weeks,
every about six weeks, every about seven weeks, every about eight weeks, every about nine
weelks, every about 10 weeks, every about 11 weeks, every about 12 weeks, every about 13
weeks, every about 14 weeks, every about 15 weeks, every about 16 weeks, every about 17
weeks, every about 18 weeks, every about 19 weeks, every about 20 weeks, every about 22
weeks, every about 24 weeks, every about 26 weeks, every about 28 weeks, every about 30
weeks, every about 32 weeks, every about 34 weeks, every about 36 weeks, every about 38
weeks, every about 40 weeks, every about 42 weeks, every about 44 weeks, every about 40
weeks, every about 48 weeks, every about 50 weeks, every about 52 weeks, or longer. In certain

embodiments, the fixed dose may be administered to the subject once per day, once per about
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two days, once per about three days, once per about four days, once per about five days, once per
about six days, once per about seven days, once per about eight days, once per about nine days,
once per about 10 days, once per about 11 days, once per about 12 days, once per about 13 days,
once per about 14 days, once per about 15 days, once per about 16 days, once per about 17 days,
once per about 18 days, once per about 19 days, once per about 20 days, once per about 30 days,
once per about 40 days, once per about 50 days, once per about 60 days, once per about 70 days,
once per about 80 days, once per about 90 days, once per about 100 days, once per about 110
days, once per about 120 days, once per about 130 days, once per about 140 days, once per about
150 days, once per about 160 days, once per about 170 days, once per about 180 days, once per
about 190 days, once per about 200 days, once per about 210 days, once per about 220 days,
once per about 230 days, once per about 240 days, once per about 250 days, once per about 260
days, once per about 270 days, once per about 280 days, once per about 290 days, once per about
300 days, once per about 310 days, once per about 320 days, once per about 330 days, once per
about 340 days, once per about 350 days, once per about 360 days, once per about 365 days, or
fonger.

In certain embodiments, the maintenance phase may comprise administration of a dose of
the RNAt agent to the subject every about three months, every about four months, every about
six months, every about nine months, or every about year.

The maintenance dose or doses may be the same or different from the loading dose or
doses. For instance, a maintenance dose may be about 25 mg to about 800 mg administered to
the subject, for example about 25 mg, about 50 mg, about 75 mg, about 100 mg, about 125 mg,
about 150 mg, about 175 mg, about 200 mg, 225 mg, about 250 mg, about 275 mg, about 300
mg, 325 mg, about 350 mg, about 375 mg, about 400 mg, 425 mg, about 450 mg, about 475 mg,
about 500 mg, 525 mg, about 550 mg, about 575 mg, about 600 mg, 625 mg, about 650 mg,
about 675 mg, about 700 mg, 725 mg, about 750 mg, about 775 mg, or about 800 mg. Values
and ranges intermediate to the foregoing recited values are also intended to be part of this
invention.

In certain embodiments, the maintenance phase may comprise adroinistration of a 300 mg
dose of the RINA1 agent to the subject every three months, every four months, every six months,

every nine months, or every year.
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In certain embodiment, the RNAI agent may be administered in a dosing regimen that
comprises {1) a loading phase, in which the RNAI agent is administered as a 300 mg dose on
Day 1 and on about Day 90; and (2) a maintenance phase, in which the RNA1 agent is
administered as a 300 mg every about six months foliowing the administration on about Day 90.

The RNA1 agent may be administered to a subject using any mode of administration
known in the art, including, but not limited to subcutaneous, intravenous, intramuscular,
intraocular, intrabronchial, intrapleural, intraperitoneal, intraarterial, lymphatic, cerebrospinal,
and any combinations thereof. In preferred embodiments, the agent is administered
subcutaneously.

In some embodiments, the administration is via a depot injection. Depot injections may
include subcutaneous injections or intramuscular injections. In certain embodiments, the depot
injection s a subcutaneous injection.

In some embodiments, the administration is via a pump. The pump may be an external
pump or a surgically implanted pump. In certain embodiments, the pump is a subcutaneously
implanted osmotic pump. In other embodiments, the pump 1s an infuston pump. An infusion
pump may be used for intravenous, subcutaneous, arterial, or epidural infusions. In certain
embodiments, the infusion pump is a subcutaneous infusion pump. In other embodiments, the
pump is a surgically implanted pump that delivers the RNA1 agent to the liver.

Other modes of administration include epidural, intracerebral, intracerebroventricular,
intranasal, intraarterial, intracardiac, intraosseous infusion, intrathecal, and intravitreal,
pulmonary, oral, topical, intratracheal, epidermal, or transdermal. The mode of administration
may be chosen based upon whether local or systemic treatment is desired and based upon the
area to be treated. The route and site of administration may be chosen to enhance targeting.

The RNA1 agent can be administered by intravenous infusion over a period of time, such
as over about a one-, two-, three-, four-, five-, six-, seven-, eight-) nine-, ten~, 11-, 12, 13-, 14~
15-, 16-, 17-, 18-, 19-, 20-, 21, 22~ 23, 24-, 25- 26-, 27~ 28-, 29~ 30-, 35-, 40-, 45-, 50-, 55-,

2 2

or 60-minute period, or longer. The administration may be repeated, for example, on a regular
basis, such as weekly, biweekly (i.e., every two weeks) for one month, two months, three
months, four months, or longer. After an initial treatment regimen, the treatments can be
administered on a less frequent basis. For example, after administration weekly or biweekly for

three months, administration can be repeated once per month, for six months or a yvear or longer,
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The RNA1 agent may be administered in combination with one or more other
prophylactic or therapeutic agents. The RINA1 agent may be in the same formulation as the one
or more other prophylactic or therapeutic agents, or the RNAI agent may be n a different
formulation than the one or more other prophylactic or therapeutic agents. The RNAI agent and
the one or more other prophylactic or therapeutic agents may be administered concurrently, or
within a short time period of each other, e g, within about 1 minute, or about 5 minutes, or about
15 minutes, or about 30 minutes, or about 60 minutes, or about two hours, or about three hours,
or about four hours, or about six hours, or about nine hours, or about 12 hours, or about 15 hours,
or about 18 hours, or about 24 hours.

The one or more other prophylactic or therapeutic agents include those known to treat
lipid disorders, such as hypercholesterolemia, atherosclerosis, or dyslipidemia. For example, the
one or more other prophylactic or therapeutic agents may be an HMG-CoA reductase inhibitor, a
fibrate, a bile acid sequestrant, niacin, an antiplatelet agent, an angiotensin converting enzyme
inhihitor, an angiotensin I receptor antagonist, an acylCoA cholesterol acetyltransterase
{ACAT) inhibitor, a cholesterol absorption inhibitor, a cholesterol ester transfer protein (CETP)
inhibitor, a microsomal triglyceride transfer protein (MTTP) inhibitor, a cholesterol medulator, a
bile acid modulator, a peroxisome proliferation activated receptor (PPAR) agonist, a gene-based
therapy, a composite vascular protectant {e.g., AGI-1067, from Atherogenics), a glycoprotein
1Ib/IHa inhibitor, aspirin or an aspirin- like compound, an IBAT inhibitor, a squalene synthase
inhibitor, or a monocyte chemoattractant protein (MCP)-l inhibitor. As a further example, the
one or more other prophylactic or therapeutic agents may be an anti-PCSK9 antibody, such as
alirocumab (Praluent), evolocumab (Repatha), bococizumab, lodelcizumab, ralpancizumab,

RG7652, LY3015014, LPD1462, AX1, ALD306, or Igl-PA4.

Subject Administered the RNAIL Agent

The subject administered the RNAi# agent may be a human or non-human animal, in
certain embodiments a vertebrate, and in particular embodiments a mammal.  In preferred
embodiments, the subject 1s a human. In certain embodiments, the subject 13 an adult. In some
embodiments, the subject is a patient.

The subject may have a baseline LDL-C level of about 70 mg/dl or greater.  In certain

embodiments, the baseline LDL-C level is about 80 mg/dl or greater, or about 90 mg/dl or

31



10

20

30

WO 2018/075658 PCT/US2017/057218

greater, or about 100 mg/dl or greater, or about 110 mg/dl or greater, or about 120 mg/di or
greater, or about 130 mg/dl or greater, or about 140 mg/dl or greater, or about 150 mg/dl or
greater, or about 160 mg/dl or greater, or about 170 mg/dl or greater, or about 1830 mg/dl or
greater, or about 190 mg/dl or greater, or about 200 mg/dl or greater, or about 210 mg/d} or
greater, or about 220 mg/dl or greater, or about 230 mg/dl or greater, or about 240 mg/di or
greater, or about 250 mg/dl or greater, or about 260 mg/dl or greater, or about 270 mg/di or
greater, or about 280 mg/dl or greater, or about 290 mg/dl or greater, or about 300 mg/d! or
greater.

In some embodiments, the subject requires lowering of LDL-C. Subjects who may
require lowering of LDL-C may have an LDL-C level of about 50 mg/dl or greater, or about
60 mg/dl or greater, or about 70 mg/dl or greater, or about 80 mg/dl or greater, or about 90 mg/dl
or greater, or about 100 mg/dl or greater, or about 110 mg/dl or greater, or about 120 mg/dl or
greater, or about 130 mg/dl or greater, or about 140 mg/d! or greater, or about 150 mg/di or
greater, or about 160 mg/dl or greater, or about 170 mg/dl or greater, or about 180 mg/d or
greater, or about 190 mg/dl or greater, or about 200 mg/dl or greater, or about 210 mg/d! or
greater, or about 220 mg/dl or greater, or about 230 mg/dl or greater, or about 240 mg/d! or
greater, or about 250 mg/d} or greater, or about 200 mg/dl or greater, or about 270 mg/d} or
greater, or about 280 mg/dl or greater, or about 290 mg/dl or greater, or about 300 mg/d! or
greater.

In some embodiments, the subject does not have active liver disease. Active liver disease
may be determined by measuring one or more biochemical parameters of alanine
aminoctransferase, aspartate aminotransferase, and total bilirubin. The biochemical parameters
may be measured at baseline. In certain embodiments, the subject may have an alanine
aminotransferase level of no greater than twice {(2x) the ULN. In some embodiments, the subject
may have an alanine aminotransferase level of about 1.5x the ULN, or about the same as the
ULN, or less than the ULN.

In some embodiments, the subject may have an aspartate aminotransterase level of no
greater than twice (2x) the ULN. In certain embodiments, the subject may have an aspartate
aminotransferase level of about 1.5x the ULN, or about the same as the ULN, or less than the

ULN.

(98]
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In some embodiments, the subject may have a total bilirubin level of no greater than 1.5x
the ULN. In certain embodiments, the subject may have a total bilirubin level of about the same
as the ULN, or less than the ULN.

Alternatively, the subject may have active liver disease. In certain embodiments, the
subject may have an alanine aminotransferase level of greater than twice (2x) the ULN, such as
about 2.5x the ULN, or about 3x the ULN, or about 3.5x the ULN, or about 4x the ULN, or
greater. In some embodiments, the subject may have an aspartate aminotransferase level of
greater than twice (2x) the ULN, such as about 2.5x the ULN, or about 3x the ULN, or about
3.5x the ULN, or about 4x the ULN, or greater. In certain embodiments, the subject may have a
total bilirubin level of greater than 1.5x the ULN, such as about 2x the ULN, or about 2 5x the
ULN, or about 3x the ULN, or about 3.5x the ULN, or about 4x the ULN, or greater.

The ULN of alanine aminotransferase, aspartate aminotransferase, and total bilirubin
would be understood by a person of ordinary skill in the art.

In some embodiments, the subject may be on a background lipid-lowering therapy. The
subject may continue receiving the background liptd-lowering therapy while being administered
the RNAI agent, or the subject may cease the background lipid-lowering therapy. In certain
embodiments, the background lipid-lowering therapy may be a statin, examples of which
include, but are not limited to atorvastatin, pravastatin, simvastatin, fovastatin, fluvastatin,
cerivastatin, rosuvastatin, and pitivastatin. The subject may be on maximally tolerated statin
therapy; the maximum dosages for statins are known in the art.

In some embodiments, the subject may be on another type of hipid-lowering therapy, such
as ezetimibe, LDL apheresis, bile acid sequestrants, nicotinic acid, and fibrates.

In other embodiments, the subject is not on a background lipid-lowering therapy.

In certain embodiments, the subject may be on a diet, for example, a diet designed to
improve lipid levels. Such diets are known in the art. For instance, a diet designed to improve
lipid levels may comprise eating lean cuts of meat; removing fat from meats; not eating fried
foods or high-fat sauces; not eating egg yolks; using low-fat dairy products such as skim milk or

%% milk, low-fat frozen yogurt, low-fat ice cream and low-fat cheeses; and eating foods that are
sources of fiber, such as fruits and vegetables.

The subject may have a triglyceride level of no greater than about 400 mg/dl. For

example, the subject may have a baseline triglvceride level of about 380 mg/dl, or about 360
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mg/dl, or about 340 mg/dl, or about 320 mg/di, or about 300 mg/dl, or about 280 mg/dl, or about
260 mg/dl, or about 240 mg/dl, or about 220 mg/dl, or about 200 mg/dl, or about 180 mg/dl, or
about 160 mg/dl, or about 140 mg/dl, or about 120 mg/dl, or about 100 mg/dl, or about 80 mg/dl,
or about 60 mg/dl.

In other ernbodiments, the subject may have a triglyceride fevel of greater than about 400
mg/dl. For instance, the subject may have a baseline triglyceride level of about 420 mg/di, or
about 440 mg/dl, or about 460 mg/dl, or about 480 mg/dl, or about 500 mg/dl, or about 52
mg/dl, or about 540 mg/dl, or about 560 mg/dl, or about 580 mg/dl, or about 600 mg/dl.

In some embodiments, the triglyceride level 1s measured at baseline.

The subject may have an estimated glomerular filtration rate (eGFR) of at least about 30
ml/min. For example, the eGFR may be about 30 ml/min, or about 35 ml/min, or about 40
mi/min, or about 45 mi/min, or about 50 mi/min, or greater.

In some embodiments, the subject has hyperlipidemia, such as hypercholesterolemia. In
certain embodiments, the subject has heterozygous familial hypercholesterclemia. In other
embodiment, the subject has homozygous familial hypercholesterclemia.

Alternatively, the subject may have an eGFR of less than about 30 ml/min, such as an
eGFR of about 25 ml/min, or about 20 ml/min, or about 15 ml/min.

In some embodiments, eGFR is measured at baseline.

The subject may not have Type 2 diabetes that 1s poorly controlled, such as Type 2
diabetes that is not being treated or addressed properly, or at all. Poorly controlled diabetes may
be identified by a glycated hemoglobin Alc level of at least about 10 %. Therefore, the subject
may have a glycated hemoglobin Alc level of less than about 10 %, such as about 9 %, or about
8 %, or about 7 %, or about 6 %, or about 5 %, or less.

In other embodiments, the subject may have Type 2 diabetes that is poorly controltled,
which can be evidenced by a glycated hemoglobin Alc level of at least about 10 %, such as
about 13 %, or about 20 %, or about 25 %, or about 30 % or greater.

In some embodiments, the glycated hemoglobin Alc level is measured at baseline.

The subject may not have heart failure that is characterized by the New York Heart
Association (NYHA) as class I, I, or IV. Alternatively, the subject may be suffering from
heart failure that 1s characterized by the New York Heart Association (NYHA) as class I, I, or

V.
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The subject may have ventricular ejection fraction of 30 % or greater, such as about 35 %
or about 40 %, or about 45 %, or about 50 %, or greater. In other embodiments, the subject may
have ventricular ejection fraction of less than 30 %, such as a ventricular ejection fraction of
about 25 %, or about 20 %, or about 15 %, or less. The ventricular ejection fraction may be
measured as a baseline measurement, or it may be the last known ventricular ejection fraction
that was measured previously.

The subject may not have experienced a major adverse cardiac event within six months of
administration of the RNA1 agent. Major adverse cardiac events include, but are not limited to,
death, nonfatal myocardial infarction, severe recurrent ischemia, stroke, symptomatic pulmonary
embolism, and bleeding. In some embodiments, the major adverse cardiac event did not occur
within about seven months, about eight months, about nine months, about ten months, about 11
months, about 12 months, about 18 months, about 24 months, about 30 months, about 36
months, or greater, of the administration of the RNA1 agent, including no occurrence ever of a
major cardiac event. In alternative embodiments, the subject may have experienced a major
cardiac event within six months of administration of the RNAJ event, including within about 5
months, or about 4 months, or about 3 months, or about 2 months, or about 1 month, or about 4
weeks, or about 3 weeks, or about 2 weeks, or about 1 week, or sooner.

The subject may not have severe hypertension. In some embodiments, severe
hypertension may be identified by a systolic blood pressure of greater than about 180 mmHg,
such as systolic blood pressure of about 190 mmHg, or about 200 mmHg, or about 220 mmHg,
or about 240 mmHg, or about 260 mmHg, or about 280 mmHg, or about 300 mmHg, or higher;
and/or a diastolic blood pressure of greater than about 110 mmHg, such as diastolic blood
pressure of about 120 mmHg, or about 140 mmHg, or about 160 mmHg, or about 180 mmHg, or
about 200 mmHg, or about 220 mmHg, or about 240 mmHg, or higher. In certain embodiments,
the subject may not have uncontrolied severe hypertension. Uncontrolied severe hypertension
may be identified by a systolic blood pressure of greater than about 180 mmHg and/or a diastolic
blood pressure of greater than about 110 mmHg despite anti-hypertensive therapy. Alternatively,
the subject may have severe hypertension and/or uncountrolled severe hypertension.

In some embodiments, blood pressure is measured at baseline.

The subject may not have any history of a hemorrhagic stroke. Alternatively, the subject

may have experienced a hemorrhagic stroke.

(98]
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The subject may not have had a cardiac arrhythmia within three months of administration
of the RINAI agent, including within about four months, or about five months, or about six
months, or about seven months, or about eight months, or about nine months, or about ten
months, or about 11 months, or about 12 months, or longer. In other embodiments, the subject
may have had a cardiac arrhythmia within three months of administration of the RNA1 agent, but
the cardiac arrhvthmia was controlled, for example, by medication or via ablation. Alternatively,
the subject may have had a cardiac arrhythmia within three months that was not controlled, for
instance, by medication or via ablation.

In certain embodiments, the subject may have one or more of the following: a history of
myocardial infarction, stable or unstable angina, coronary or other artenal revascularization,
stroke, transient ischemic attack, or peripheral arterial disease of atherosclerctic origin; being
male; having a family history of heart disease, ASCVD, or ASCVD nisk equivalent; having a
smoking habit; being physically inactive; having high blood pressure; having high blood
cholesterol; having diabetes and prediabetes; being overweight or obese; having a history of
preeclampsia during pregnancy; having uncontrotled stress and/or anger; being post-menopausal;
having an unhealthy diet, ¢ g, a diet high in salt, saturated fat, trans fat, cholesterol, and/or
refined sugars; being age 55 or older; having sleep apnea; having anemia; or a combination
thereof.

In some embodiments, the subject may have cognitive impairment, such as Alzheimer’s
disease, dementia, memory loss, etc. In other embodiments, the subject does not have any

cognitive impairment.

RNAL Agent

The RINA1 agent is a double-stranded ribonucleic acid comprising a sense strand and an
antisense strand that forms a double-stranded region. The antisense strand comprises the
nucleotide sequence of SEQID NGO 1, 1e, 37- ACAAAAGCAAAACAGGUCUAGAA -3,
The sense strand comprises the nucleotide sequence of SEQ D NG: 2, 1e., 5
CUAGACCUGUTUUGCUUUUGU - 37,

In embodiments of the invention, at least one of the nucleotides on the antisense strand, at
feast one of the nucleotides on the antisense strand, or at least one of the nucleotides on both the

antisense strand and the sense strand, is a modified nucleotide. In some embodiments,
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substantially all of the nucleoctides of the antisense strand, substantially all of the nucleotides of
the sense strand, or substantially all of the nucleotides of both the antisense strand and the sense
strand, are modified nucleotides. In certain embodiments, all of the nucleotides of the antisense
strand, all of the nuclectides of the sense strand, or all of the nuclectides of both the antisense
strand and sense strand, are modified nucleotides.

The modifications to the nucleotides can be made using techniques and methods that are
known in the art. The modifications may include those described in PCT Application No.
PCT/US2016/048666 filed on August 25, 2016, and in U.S. Application Serial No. 14/650,128
filed June 5, 2015, which are incorporated herein by reference.

In some embodiments, one or more of the nuclectides of the antisense strand or the sense
stand may be 2’-O-methyl (2°-OMe) or 2°-fluoro (2°-F) modified. In certain embodiments, one
or more of the nucleotides of the antisense strand or the sense stand may be connected through
3’-5" phosphodiester linkages.

In some embodiments, the double-stranded ribonucleic acid comprises a ligand. In
certain embodiments, the ligand is conjugated to the 37 end of the sense strand of the double-
stranded ribonucleic acid. Examples of ligands are described in PCT Application No.
PCT/US2016/048666 filed on August 25, 2016, and in U.S. Application Serial No. 14/650,128
filed June 5, 2015, which are incorporated herein by reference. In certain embodiments, the
ligand is an N-acetylgalactosamine (GalNAc) derivative.

In certain embodiments, the RNAI agent is a double-stranded ribonucieic acid comprising
an antisense strand of the nucleotide sequence of 5°-
asClsaAfAfAfeCTaAfaAfcAfpGfuCluagsasa — 37 (SEQ 1D NO: 3) and a sense strand of the
nucleotide sequence of 57~ csusagacCtuGfudTuugeuuuugu — 37 (SEQ ID NO: 4), in which a, g, ¢
and u are 2"-O-methyl (2'-0OMe) A, G, C, or U; Af, Gf, Cfor Uf are 2'-fluoro A, G, Cor U; dT is
2" -deoxythymidine; and s is a phosphorothicate linkage. The double-stranded ribonucleic acid
has a covalently attached triantennary GalNAc ligand.

In some embodiments, the RNAI agent is as depicted in Figure 1.

The RNAI agent may be in “naked” form, or as a “free RNA” The “naked” form refers
to the absence of a pharmaceutical composition. For instance, the naked RINAi1 agent may bein a
suitable buffer solution, which may comprise, as examples, acetate, citrate, prolamine, carbonate,

or phosphate, or any combination thereof. In some embodiments, the buffer solution ts
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phosphate buffered saline (PBS). The pH and osmolarity of the butfer solution containing the
RINAI agent can be adjusted such that it is suitable for administering to a subject. In certain
embodiments, the RNAI1 agent may be in water for injection.

Alternatively, the RNAI agent may be formulated in a pharmaceutical composition that
comprises the RNA1 agent and one or more pharmaceutically acceptable carriers. The
pharmaceutical compositions may be formulated based on the mode of delivery. For example,
the compositions may be formulated for systemic administration via parenteral delivery, e.g, by
intravenous, intraarterial, subcutaneous, intraperitoneal or intramuscular injection or infusion; or
the composition may be formulated for direct delivery into the brain parenchyma, e.g., by
infusion into the brain, such as by continuous pump infusion; or the coraposition may be
formulated. Alternatively, the compositions may be formulated for oral; topical (e.g, bv a
transdermal patch); pulmonary, e.g, by inhalation or insufflation of powders or acrosols,
including by nebulizer; intratracheal; intranasal; epidermal; or transdermal administration.

Compositions and formulations for parenteral, intraparenchymal (into the brain),
intrathecal, intraventricular or intrahepatic administration may include, but are not limited to,
sterile agueous solutions which can also contain buffers, diluents and other suitable additives
such as penetration enhancers, carrier compounds and other pharmaceutically acceptable carriers
or exciptents. Compositions and formulations for oral administration may inchude, but are not
Himited to, powders or granules, microparticulates, nanoparticulates, suspensions or solutions in
water or non-agueous media, capsules, gel capsules, sachets, tablets or minitablets. Thickeners,
flavoring agents, diluents, emulsifiers, dispersing aids or binders may also be used.
Pharmaceutical compositions and formulations for topical administration may include, but are
not limited to, transdermal patches, ointments, lotions, creams, gels, drops, suppositories, sprays,
Higuids and powders. Pharmaceutical compositions of the present invention may also include,
but are not limited to, solutions, emulsions, and liposome-containing formulations. The
compositions may be formulated into varicus forms include, but not limited to, tablets, capsules,
gel capsules, liquid syrups, soft gels, suppositories, and enemas.

Exarnples of pharmaceutically acceptable carriers and particular compositions are
described in PCT Application No. PCT/US2016/048666 filed on August 25, 2016, and in U.S.
Application Serial No. 14/650,128 filed June 5, 20135, which are incorporated herein by

reference.
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In certain embodiments, the RNA1 agent may be formulated in a suitable concentration

such that administration delivers a fixed dose of about 50 mg to about 800 mg, about 100 mg to

about 800 mg,
about 00 mg,
about 300 mg,
about 800 mg,
about 800 mg,
about 750 mg,
about 750 mg,
about 750 mg,
about 750 mg,
about 750 mg,
about 700 mg,
about 700 mg,
about 700 mg,
about 700 mg,
about 650 mg,
about 650 mg,
about 650 mg,
about 650 mg,
about 600 mg,
about 600 mg,
about 600 mg,
about 600 mg,
about 550 mg,
about 550 mg,
about 550 mg,
about 500 mg,
about 500 mg,
about 500 mg,

about 450 mg,

about 150 mg to about 800 mg, about 200 mg to about 800 rug, about 250 mg to
about 300 mg to about 800 mg, about 350 mg to about 800 mg, about 400 mg to
about 450 mg to about 800 mg, about 500 mg to about 800 mg, about 550 mg to
about 600 mg to about 800 mg, about 650 mg to about 800 mg, about 700 mg to
about 750 mg to about 800 mg, about 50 mg to about 750 mg, about 100 mg to

about 150 mg to about 750 mg, about 200 mg to about 750 mg, about 250 mg to
about 300 mg to about 750 mg, about 350 mg to about 750 mg, about 400 mg to
about 450 mg to about 750 mg, about 500 mg to about 750 mg, about 550 mg to
about 600 mg to about 750 mg, about 650 mg to about 750 mg, about 700 mg to
about 50 mg to about 700 mg, about 100 mg to about 700 wg, about 150 mg to

about 200 mg to about 700 mg, about 250 mg to about 700 mg, about 300 mg to
about 350 mg to about 700 mg, about 400 mg to about 700 mg, about 450 mg to
about 500 mg to about 700 mg, about 550 mg to about 700 mg, about 600 mg to
about 650 mg to about 700 mg, about 50 mg to about 650 mg, about 100 mg to

about 150 mg to about 650 mg, about 200 mg to about 650 mg, about 250 mg to
about 300 mg to about 650 mg, about 350 mg to about 650 mg, about 400 mg to
about 450 mg to about 650 mg, about 500 mg to about 650 mg, about 550 mg to
about 600 mg to about 650 mg, about 50 mg to about 600 mg, about 100 mg to

about 150 mg to about 600 mg, about 200 mg to about 600 rug, about 250 mg to
about 300 mg to about 600 mg, about 350 mg to about 600 mg, about 400 mg to
about 450 mg to about 600 mg, about 500 mg to about 600 mg, about 550 mg to
about 50 mg to about 550 mg, about 100 mg to about 550 mg, about 150 mg to

about 200 mg to about 550 mg, about 250 mg to about 550 mg, about 300 mg to
about 350 mg to about 550 mg, about 400 mg to about 550 mg, about 450 mg to
about 500 mg to about 550 mg, about 50 mg to about 500 mg, about 100 mg to

about 150 mg to about 500 mg, about 200 mg to about 500 mg, about 250 mg to
about 300 mg to about 500 mg, about 350 mg to about 500 mg, about 400 mg to
about 450 mg to about 500 mg, about 50 mg to about 450 wg, about 100 mg to

about 150 mg to about 450 mg, about 200 mg to about 450 mg, about 250 mg to
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about 450 mg, about 300 mg to about 450 mg, about 350 mg to about 450 mg, about 400 mg to
about 450 mg, about 50 mg to about 400 mg, about 100 mg to about 400 mg, about 150 mg to
about 400 mg, about 200 mg to about 400 rug, about 250 mg to about 400 mg, about 300 mg to
about 400 mg, about 350 mg to about 400 mg, about 50 mg to about 350 mg, about 100 mg to
about 350 mg, about 150 mg to about 350 mg, about 200 mg to about 350 mg, about 250 mg to
about 350 mg, about 300 mg to about 350 mg, about 50 mg to about 300 mg, about 100 mg to
about 300 mg, about 150 mg to about 300 mg, about 200 mg to about 300 mg, or about 250 mg
to about 300 mg, e.g., a fixed dose of about 50 mg, about 75 mg, about 100 mg, about 125 mg,
about 150 mg, about 175 mg, about 200 mg, about 225 mg, about 250 mg, about 275 mg, about
300 mg, about 325 mg, about 350 mg, about 375 mg, about 400 mg, about 425 mg, about 450
mg, about 475 mg, about 500 mg, about 525 mg, about 550 mg, about 575 mg, about 600 mg,
about 625 mg, about 650 mg, about 675 mg, about 700 mg, about 725 mg, about 750 mg, about
775 mg, or about 800 mg. Values and ranges intermediate to the foregoing recited values are
also intended to be part of this invention.

In some embodiments, the RNA1 agent may be formulated in a suitable concentration such
that a suitable volume of the composition is administered to the subject, such as about 1.0 mi,
about 1.1 mi, about 1.2 ml, about 1.3 mi, about 1.4 ml, about 1.5 ml, about 1.6 mi, about 1.7 mi,
about 1.8 mi, about 1.9 ml, or about 2.0 m!l of a pharmaceutical composition. For example, in
one embodiment, an RNA1 agent is formulated in a suitable pharmaceutical formulation at about
200 mg/mi such that administration of about 1.5 ml of the formulation to a subject provides a

300 mg fixed dose of the agent.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. All publications, patent applications, patents, and other references mentioned herein, as
well as the Sequence Listing and Figures, are incorporated by reference in their entirety. In case
of conflict, the present specification, including definitions, will control. In addition, the

materials, methods, and examples are illustrative only and not intended to be imiting.
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EXAMPLES
A placebo-controlled, double-blind, randomized trial to compare the effect of different
doses of an RNA1 agent given as single or multiple subcutaneous injections in patients with high

cardiovascular risk and elevated LD1L-C was conducted.

Methods
The RNA1 agent was a double-stranded ribonucleic acid comprising an antisense strand
of the nucleotide sequence of 57~ asClsaAfAfAfgClaAfaAfcAfgGTuCfuagsasa — 37 (SEQ D NO:
3} and a sense strand of the nucleotide sequence of 57- csusagacCfuGtudTuugeuuuugu — 37 (SEQ
ID NO: 4), in which a, g, ¢ and v are 2’-O-methyl (2-OMe)} A, G, C, or U; Af, Gf, Cf or Uf are
2'-fluoro A, G, C or U; dT 1s 2'-deoxythymidine; and s is a phosphorothicate linkage. The
double-stranded nbonucleic acid had a covalently attached triantennary GalNAc¢ ligand.
The primary objective was to evaluate the effect of the RNAi1 agent treatment on LDL-C
levels at Day 180. The secondary objective was to evaluate the effect of the RNA1 agent on:
(i) LBL-C levels at Day 90; (1) LDL-C levels at other time points; (iii) PCSKO9 levels over time;
{(iv) other lipids, lipoproteins, apolipoproteins; (v) proportion of patients achieving pre-specified
global lipid guidelines; (vi} individual responsiveness to different doses,; {vii} duration of lipid-
lowering effect of different doses; and (viii} safety and tolerability profile of the RINAi1 agent.
The study also collected/evaluated the effect of the RNAi# agent on: {(a) cardiovascular events
such as cardiovascular death, non-fatal myocardial infarction, resuscitated cardiac arrest, and
non-fatal stroke (ischemic and hemorrhagic), and (b) anti-drug antibodies for the RNA1 agent.
The study involved 501 patients with ASCVD or ASCVD-risk equivalents (e g, diabetes
and familial hypercholesterolemia) and elevated LDL-C. Patients were included if they met all
of the following inclusion eriteria prior to randomization:
(a) male or temale patients >18 years of age;
{(b) history of ASCVD or ASCVD-risk equivalents (symptomatic atherosclerosis,
Type 2 diabetes, familial hypercholesterolemia, including patients whose 10-year
risk of a cardiovascular event assessed by Framingham Risk Score™ or equivalent
has a target LDL-C of < 100 mg/dl);
(¢} serum LDL-C > 1.8 mmol/t (& 70 mg/d) for ASCVD patients or > 2.6 ramol/]

{100 mg/dl} for ASCVD-risk equivalent patients at screening;
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{d) fasting triglyceride < 4.52 mmol/t (<400 mg/dl) at screening;

{e) calculated glomerular filtration rate > 30 mi/min by estimated glomerular
filtration rate (eGFR) using standardized local chinical methodology;

() patients on statins should be recetving a maximally tolerated dose (investigator’s
discretion);

{g) patients on lipid-lower therapies (such as statin and/or ezetimibe} should beon a
stable dose for > 30 days before screening with no planned medication or dose
change during study participation; and

(h) willing and able to give informed consent before initiation of any study-related
procedures and willing to comply with all required study procedures.

*By Framingham Risk Score > 20 %

Patients were excluded from the study if any of the following exclusion criteria apply
immediately prior to randomization:

(a) any uncontrolled or serious disease, or any medical or surgical condition, that may
either interfere with participation in the clinical study, and/or put the patient at
significant risk {(according to investigator’s [or delegate] judgment) if he/she
participates in the clinical study;

(b) an underlying known disease, or surgical, physical, or medical condition that, in
the opinton of the investigator (or delegate) might interfere with interpretation of
the clinical study results;

(¢) New York Heart Association (NYHA) class IL, TH or IV heart failure or fast
known left ventricular ejection fraction <30 %;

(d) cardiac arrhythmia within 3 months prior to randomization that is not controlled
by medication or via ablation;

{(e) any history of hemorrhagic stroke;

(f) major adverse cardiac event within 6 months prior to randomization;

(g) uncontrolled severe hypertension: systolic bicod pressure > 180 mmHg or
diastolic blood pressure > 110 mmHg prior to randomization despite anti-
hypertensive therapy,

(h) poorly controlied Type 2 diabetes, 1.e., glycated hemoglobin Alc (HbAlc)

> 10.0 % prior to randomization,
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(i)

active liver disease defined as any known current infectious, neoplastic, or
metabolic pathology of the liver or unexplained alanine aminotransferase,
aspartate aminotransferase, elevation > 2x the ULN, or total bilirubin elevation

> 1.5x ULN at screening confirmed by a repeat measurement at least 1 week
apart;

serious comorbid disease in which the life expectancy of the patient is shorter
than the duration of the trial {e. g, acute systenuc infection, cancer, or other
serious illnesses}); this includes all cancers with the exception of treated basal-cell

carcinoma occurring > 5 years before screening

(k) females who are pregnant or nursing, or who are of childbearing potential and

)

unwilling to use at least two methods of contraception {oral contraceptives, barrier
methods, approved contraceptive implant, long- term injectable contraception,
intrauterine device or tubal litigation}™™*; women who are > 2 years
postmenopausal defined as > 1 year since last menstrual period AND if less than
55 years old with a negative pregnancy test within 24 hours of randomization or
surgically sterile are exempt from this exclusion;

males who are unwilling to use an acceptable method of birth control during the

entire study period (i.e., condom with spermicide);

{(m) known history of alcohol and/or drug abuse;

{(n} treatment with other investigational medicinal products or devices within 30 days

or five half-lives, whichever is longer;

(o) use of other investigational medicinal products or devices during the course of the

study;

{p} any condition that according to the investigator could interfere with the conduct of

the study, such as but not limited to:

{1) tnappropriate for this study, inchuding patients who are unable to
communicate or to cooperate with the investigator;

(11) unable to understand the protocol requirements, instructions and study-related
restrictions, the nature, scope, and possible consequences of the study
{(including patients whose cooperation is doubtful due to drug abuse or alcohol

dependency);
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(111) unlikely to comply with the protocol requirements, instructions, and study-
related restrictions {(e.g., uncooperative attitude, inability to return for follow-
up visits, and improbability of completing the study);

{iv) have any medical or surgical condition, which in the opinion of the
investigator would put the patient at increased risk from participating 1o the
study;

(v} involved with, or a relative of, someone directly involved in the conduct of the
study;

{vi) any known cognitive impairment {(e.g, Alzheimer’s disease); and

() previous or current treatment (within 90 days of screening) with mounoclonal
antibodies directed towards PCSKO.
**For the entire duration of the study

The patients were screened and randomized into six RNAT agent groups and placebo
groups. Treatment allocation was stratified by country and by current use of statins or other
lipid-modifying therapies. Each patient recetved (i) one or two injections on Day 1 only of the
RNA1 agent or a placebo, or (i1} a single injection on Day 1 and a second injection on Day 90 of
the RNAI agent or a placebo.

A summary of the study design is shown in Figure 2. On Day 1, all eligible patients were
randomized and received the first subcutaneous administration of the RNA1 agent or placebo.
The RNA1 agent was administered either as a single subcutaneous injection {(doses: 200 mg, 300
mg), or two injections (dose: 500 mg). Patients randomized to receive a second dose received
the second injection of RINA# agent or placebo at the Day 90.

The placebo was administered as either one or two subcutaneous injections of saline
solution. The placebo volume was matched to the RNA1 agent volume within each dose and
injection regimen but not between injection regimens. For example, the placebo group for the
200 mg dose received 1.0 mi of placebo whereas the placebo group for the 300 mg dose received
1.5 mL of placebo.

The duration of the patients” involvement in the study was approximately 224 days which
included screening, study drug administration, the course of single or multiple injections, and the
follow-up period to Day 210, If additional follow-up was necessary the roaximum duration of

involvement was 374 days. End-of-study evaluations were conducted at Bay 210 except for
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those patients whose LIDL-C levels had not returned to within a 20 % deficit of starting level,
these patients were evaluated at Day 210 and subsequently at follow-up visits occurring every 30
days until either Day 360, or LDL-C returned to within a 20 % deficit of starting level
{whichever occurred first).

For the single dose groups (one or two injections on Day 1), patients followed the
following schedule:

(a) screening: Day -14 to -1

{b) randomization, initiation of study drug: Day 1

(¢} treatment phase: Day 1

(d) follow-up:

(1) follow-up: Days 2 to 210; EOS on Day 210

(i) additional follow-up (for patients v whom LDL-C levels bave not returned to >80
% of baseline values; patients will return each month for follow-up until this fevel
has been reached or until Day 360): Days 240, 270, 300, 330, and 360.

For the two-dose groups (one injection each on Day 1 and Day 90), patients followed the
following schedule:

{a) screening: Day ~14 to -1

(b) randomization, initiation of study drug: Day 1

(¢} treatment phase: Day 1 to Day 90

(d) follow-up:

(1) follow-up: Days 91 to 210; EOGS on Day 210

(i1} additional follow-up (for patients in whom LDL-C levels have not returned to >80
% of baseline values; patients will return each month for follow-up until this fevel
has been reached or until Bay 360): Days 240, 270, 300, 330, and 360,

The primary endpoint was evaluated by determining the percentage change in LDL-C
from baseline to Day 180,

The secondary endpoints were evaluated by determining the (1) percentage change in
LDL-C from baseline to Day 90; (i1) percentage change in LDL-C from baseline to Days 14, 30,
60, 120, 150, and 210; (ii1) proportion of patients in each group with LDL-C greater than 80 % of
the baselive value at Day 180 and Day 210; (iv) duration of time on treatment for patients to

return to 80 % of baseline or greater LIDL-C or PCSKS9 protein; (v} individual responsiveness
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defined as the number of patients reaching on treatment LBL-C levels of <25 mg/dl, <50 mg/di,
<70 mg/dl, and < 100 mg/dl at Days 90, 120, and 180; {vi) proportion of patients in each group
with greater ot equal to 50 % LDL-C reduction from baseline at Days 90, 120, and 180;

(vii) percentage change in PCSK® levels from baseline to Days 14, 30, 60, 90, 104, 120, 150,
180, and 210; (viit) percentage change in other lipids, lipoproteins, apolipoproteins, from
baseline at each subsequent visit to Day 210; and (ix) proportion of patients in each group who
attain global lipid modification targets for their level of ASCVD risk.

Efficacy assessments included measuring the effects of the RNA1 agent on levels of
LPL-C lipids and Lipoproteins including total cholesterol, triglycerides, HDL-C, non-HDL-C,
VLDL-C, Apo-Al, Apo-B, Lp(a), CRP, and PCSK9.

Adverse events, serious adverse events, vital signs, clinical laboratory values
(hematology, coagulation testing, chemistry, and urinalysis), and electrocardiogrars (ECGs) was
coliected at specified visits through the EOS visit (Bay 210). Adverse events, serious adverse
events, and clinical laboratory values continued to be assessed during the additional monthly
follow-up visits (for patients in whom LDL-C levels have not returned to > 80 % of baseline
values). Cardiovascular events were reported as adverse events for the compilation of
information on cardiovascular events such as cardiovascular death, non-fatal myocardial
infarction, major coronary events {CHD death, resuscitated cardiac arrest, non-fatal myocardial
infarction), 1schemic stroke, and hemorrhagic stroke.

In addition, anti-drug antibodies were evaluated for the RNAi agent. Formation of anti-
drug antibodies was assessed on Bay 1 {prior to and four hours after the injection) and on Days
30, 60, 90, 120, 150, 180 (Days 150 and 180 only in patients who received a second dose of the
RINAi agent), and 210 or until any anti-drug antibody response became negative within the study
duration. For patients in whom LDE-C levels had not returned to > 80 % of baseline values,
formation of anti-drug antibodies was assessed either when LDL-C had returned to normal limits
or at the I-year follow-up visit.

The independent Data Monitoring Committee (BMC) reviewed safety data beginning
after the first 40 patients received the first injection of the RNAi agent or placebo and completed
the Day 14 follow-up visit. Thereafter the DMC reviewed safety data every two months until the

end of the trial.
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The primary end point was analyzed as the least-squares mean percentage change from
baseline to Day 180. This was calculated with a repeated-measurement linear-effects model,
which included study group, baseline value, scheduled follow-up visit, and the interaction of
study group with scheduled visit. The analysis was performed with the use of the PROC
MIXED procedure in SAS software with an auto-regressive variance structure that incorporates
treatment at each visit as fixed effects and patients as random effects. For both the primary and
secondary end points, P values were adjusted for multiple comparisons with the use of Dunnett’s
test for comparison among the six RNAI agent groups and the placebo comparator groups.
Separate analyses were performed for each dosing strategy—that is, a single dose and two doses.
The type [ error significance level was 0.05 for a two-sided test.

All patients who received at least one dose of the RNA1 agent or placebo were included
in the safety analysis (safety population). The prespecified moditied intention-to-treat
population was defined as all randomly assigned patients who received at least one dose of study
agent and for whom both the baseline and the 180-day follow-up LDL-C level measurements
were available. An intention-to-treat analysis was performed with the use of imputation for
patients with missing data.

Time-course data are presented as means with 95% confidence intervals. Variation tn
responses among patients is depicted graphically with waterfall plots. Analyses were performed

with SAS software, versions 9.2 and higher (SAS Tustitute).

Results

The baseline demographics and history, shown in Tables 1 and 2, demonstrate that the
patients were well balanced. At study, 73 % of patients were receiving statin therapy, and 31 %
were on ezetimibe.

Single administration of the RNA1 agent on Day 1 across all doses resulted in mean
reductions in LDL-C ranging between 44.5 % and 51.5% below baseline (see Figures 3 and 4} at
Day 30, with a nadir at approximately Day 60. Single administration of the 200-mg dose of the
RINAI agent lowered LDL-C by over 40 % below baseline at Days 30, 60, and 90, and below
25 % through Day 270, as shown in Figure 3. Single administration of the 300-mg dose and
500-mg dose of the RNAI agent lowered LDL-C by over 40 % below baselive from Day 15

through Day 150, and below 30 % through Day 270 (Figure 3). For each of the RINAi agent dose
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strengths, LBL-C remained over 20 % below baseline through Day 360 (Figure 3). The least-
squares mean reductions were significantly greater after a single dose of the RNA# agent (27 .9 to
41.9 % reduction) than in association with placebo (2.1 % increase) (P<0.001 for all doses)
(Table 4). The mean reduction in LDL-C from baseline across the 200-mg, 300-mg, and 500-mg
doses ranged between 26 % and 34.3 % at Day 270, and between 30.2 % and 32.2 % at Day 360
Further, the time-adjusted percent change in LDL-C between baseline and Day 360 (i.e, the
mean of the percent change of LDL-C at each timepoint that LDL-C was measured between
baseline and Day 360} was -31.6 %, -38.1 %, and -39.8 % for the 200-mg, 300-mg, and 500-mg
doses, respectively (see Figure 4). The time-adjusted absolute change in LDL-C between
baseline and Day 360 (i.e., the mean of the absolute change of LDL-C at each timepoiut that
LDL-C was measured between baseline and Day 360) was -39.1 mg/dl, -43.6 mg/dl, and -53.0
mg/dl for the 200-mg, 300-mug, and 500-mg doses, respectively (see Figure 5). Turning to
individual patient responses, the coefficient of variation of change in LDL-C among individual
patients dosed with 200 mg, 300 mg, and 500 mg was 45.2 %, 60.8 %, and 50.7 %, respectively,
from baseline to Day 270, and was 45.1 %, 56.8 %, and 50.2 %, respectively, from baseling to
Day 360 (see Figures 6A-6B).

Administration of a second dose of the RNAI agent at Day 90 further lowered LBL-C as
compared to baseline. Across all doses, the mean reductions in LDL-C ranged between 34.2 %
and 44.1 % on Day 90, and between 41.1 % and 54 .6 % on Day 120 (see Figure 7). The
differences between the two-dose regimens and placebo were significant: at Day 180, the least-
squares mean reductions o LDL-C levels from baseline arnong patients who received two doses
of the RNAI agent ranged from 35.5 % to 52.6 %, whereas the placebo group had an increase
from baseline of 1.8 % {(P<0.001 for all comparisons vs. placebo) (see Table 4). The second
administration of the 100~-mg dose and the 200-mg dose of the RNAI agent maintained LDL-C at
over 30 % and 40 %, respectively, below baseline through Day 210 (see Figure 7). The second
administration of the 300-mg dose maintained LBL-C at over 50 % below baseline from Day
120 to Day 210 (Figure 7). The mean reduction in LDL-C from baseline across the 100-mg,
200-mg, and 300-mug doses ranged between 25.6 % and 43 .4 % at Day 270, and between 13.3 %
{100-mg dose} and 33.3 % (300-mg dose} at Day 360. In addition, the time-adjusted percent
change in LDL-C between baseline and Day 360 was -31.0 %, -41.2 %, and -46.8 % for the 200-

mg, 300-mg, and S00-mg doses, respectively (see Figure 4). The time-adjusted absolute change
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in LDEL-C between baseline and Day 360 was -39.6 mg/di, -39.1 mg/dl, and -57.7 mg/dl for the
200-mg, 300-mg, and 500-mg doses, respectively (see Figure 5). Individual patient responses
are shown 1o Figures 8 and 9. At Day 180, the mean reduction in LDL-C from baseline was
52.6 %, and the maximum was 81 % (see Figure 8). The coefficient of variation of change in
LDL-C among patients dosed with 100 mg, 200 mg, and 300 mg was 45.7 %, 82.3 %, and
73.7 %, respectively, from baseline to Bay 270, and was 46.0 %, 77.5 %, and 74.2 %

3 2

respectively, from baseline to Day 360 (see Figures 9A-9B).

Among patients who received placebo against a background of the maximum possible
dose of a statin, there was considerable variation at Day 180 in the changes in LDL cholesterol
levels from baseline (mean [+5D] absolute difference, —0.7+25.6 myg per deciliter [-0.0240.66
mmol per liter]) (see Figure 10A). In contrast, all patients who received two 300-mg doses of
the RNAJ agent had a decline in LDL-C level at Day 180 (imean absolute change in LDL
cholesterol level, —64.2420.7 mg per deciliter [—1.66+0.54 mmol per liter]} (see Figure 10B},
and 54% of the patients had a reduction of 50 % or more. In this RNAI agent dose group, 5 %,
48 %, and 66 % of the patients had LDL-C levels at Day 180 of less than 25 mg per deciliter
{0.65 mmol per liter), less than 50 mg per deciliter (1.3 mmol per liter), and less than 70 mg per
deciliter (1.8 mmol per liter}, respectively. At Day 240, the individual cholesterol levels
remained lower than at baseline in the same patient group (see Figure 10C).

A comparison of individual patient data between the administration of a single dose of
300 mg and a double-dose of 300 mg suggests that administration of 300 mg RNA1 agent on Day
I, Day 90, Day 270, and every 6 months thereafter should reduce within-person variability and
provide sustained reductions in LDL-C of around 50 % (see Figures 11A-11B).

There were also significant reductions in levels of non-HDL-C and Apo-B, and no
significant change in levels of high-sensitivity C-reactive protetn among patients randomly
assigned to receive the RNA1 agent. The percentage changes from baseline for additional lipid
measures are shown tn Tables 3-5.

As shown in Figures 12 and 13, after the RNAi agent was administered on Day 1, PCSK9
levels were reduced from baseline levels by a mean of 59.6 % and 68 7 % across the range of
RINAI agent doses from 100 mg to 500 mg. At Day 30, PCSK9 levels were further reduced to
between 66.2 % and 74.0 % below baseline levels, and similar reductions occurred at Day 60 and

Day 90. Among patients who received a single administration of the RNA1 agent, the mean
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reductions in PCSKO levels at Day 180 ranged between 47.9 % and 59.3 % (P<0.001 for each
dose vs. placebo) (see Table 4). For patients receiving a single dose of 300-mg or 500-mg,
PCSK9 levels remained over 60 % below baseline through Day 150, In comparison, among the
patients who received two doses of the RINA1 agent, further reductions in PCSKS levels were
observed after the second dose. At Day 90, these patients had reductions ot 47.0 % to 62.8 %,
and at Day 120, they had reductions of 60.4 % to 74.5 %. At Day 180, the mean reductions from
baseline in PCSKO levels among patients who received two doses of the RNA1 agent ranged
between 53.2 %o and 69.1 % (P<0.001 for each dose vs. placebo) (see Table 4). For patients
recetving two doses of 200-mg or 300-mg, PCSK9 levels remained over 60 % below baseline
through Day 240. In association with both the single-dose and two-dose RNAI agent dosing
regimens, the reductions in PCSK?9 levels at Day 270 were greater than about 40 % (see Figures
12 and 13).

A model was developed and validated to project LDL-C levels over time when the RNAI
agent 1s administered at 300 mg twice or thrice annually. The model was validated with minimal
difference between observed and expected data to Day 210, Outcomes at Day 270 were
correctly predicted by the pharmacodynamic model using data from patients with follow up to
Day 210. Figure 14 shows the modeled LDL-C levels through 22 months.

At Day 210, adverse events were reported in 76 % of the patients who received the RINAI
agent and in 76 % of the patients who received placebo (Table 7, see also Table 6). Most of
these events (95 %) were mild or moderate in severity (grade 1 or 2). The incidence of sericus
adverse events was 11 % among patients who received the RNAI agent and 8 % among patients
who received placebo. Two patients discontinued participation in the trial because of adverse
events: one because of a herpes zoster infection {placebo group) and the other because of
influenza or nasopharyngitis (two-dose 100-mg RNA1 agent group). The most common adverse
events {occurring in >2 % of patients) were myalgia, headache, fatigue, nasopharyngitis, back
pain, bypertension, diarrhea, and dizziness, and the incidences of these events did not differ
significantly between groups receiving the RNA1 agent and those receiving placebo.

Injection-site reactions occurred in 4 % of the patients who received a single dose and in
7 % of the patients who received two doses {(after one or both doses) of the RNAi agent
{combined rate, 5 %); injection-site reactions occurred in no patients assigned to placebo (Table

7, see also Tables 8 and 9},
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Two patients had increased levels of hepatic aspartate aminotransferase (>3 times the
upper limit of the normal range), one in the single-dose placebo group and one in the single-dose
300-mg RNA1 agent group; the patient in the 300-mg RNA1 agent group also had elevations in
hepatic alanine aminotransferase levels. Two additional patients {one in the two-dose 100-mg
the RNA1 agent group and one in the two-dose 300-mg RNA1 agent group) also had elevations in
alanine aminotransferase levels. All aminotransferase elevations were transient. There were no
increases in bilirubin levels that occurred in association with the RNAI agent or placebo among
patients who had normal levels of bilirubin at baseline, and no case met the definition of Hy’s
law, which states that a patient is at high risk for a fatal drug-induced liver injury if given a
medication that causes hepatocellular injury (not cholestatic injury) with jaundice. One patient
was positive for antidrug antibodies before the first injection; no other cases of antidrug antibody
were reported {see Table 10).

There were no addition safety findings in follow up from Day 210 to Day 360 (see
Table 11).

Two deaths occurred late in the trial. The first occurred in a patient who had been
randomly assigned to the single-dose 500-mg RNA1 agent group and who had long-standing
vasculopathy and frequent angina. He had a witnessed cardiac arrest and died at 104 days. The
second death occurred in a man in the two-dose 200-mg RNAI agent group who had a thoracic
aortic aneurysm repaired percutaneously after study entry and in whom a fistula and sepsis

subsequently developed; he died 198 days into the trial.

Conclusion

These results showed that the RNAi agent reduced LDL-C significantly in patients over
multiple months, Administration of the RNAI1 agent reduced Lp(a) and total cholesterol among
other lipid parameters, and increased HDL-C. The RNAI agent showed a dose-response effect
for PCSK9, LDL-C, non-HDL-C, and Apo-B. LDBL-( vanability within individual patients was
practically eliminated, and there was a sustained effect between infrequent administrations.

In addition, administration of the RNAI agent was well tolerated by the patients and was
associated with no major safety issues. The TEAEs were infrequent and mild to moderate, and
there was little injection burden.

Overall, the RNA1 agent offers an opportunity {o improve patient adherence.
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Table 1. Baseline demographics and clinical characteristics. *

Single Dose RNAI Apent vs. Placebo Two-Dose RNAL Agent vs, Placebo
Placebo 200 mg 300 mg 300 mg Placebo 100 mg 200 mg 300 me
3= 63 B = 60 B =61 n =65 =62 5 =61 B =02 m= 61
Age years 62 011 4 63.9:10.8 63.9:12.8 62,1125 62,8103 65.2::9.4 62.3:10.9 64,1394
Race
White n{%) 59 (92)° 53(90)° 55 (90 62 (95) 38 (94) 56 (923 60 (97} 5% (95)
Other 5 (%) 6 {10)° 6 (10) 3(5) 4 (6) 5 (8) 2(3) 3 (5)
Male pender 1 {%) 42 (65) 39 (65) 43 (67 46 (71 33 (33) 38 (62) 39 (63) 45 (74
BMI kg/in“ 30.1x5.1 2872x53 281442 279442 292448 292260 30.5:£35.0 29.2:46.7
Smokers, current’ n (%) 7(10.8) 9 (15.0) 11 (18.0) $(12.3) $(12.9) 7T(LS) 5 (14.5) 7(1L5)
Hyperteasion n{%) 43 (66.2) 38 (63.3) 42 (6%.9) 38 (59.4) 44 ¢72.1) 45 (73.8) 47 (73.8) 43 (70.5)
Prior ACSVD (%) 43 (69) 43 (72) 48 (77) 36 (33) 46 (74) 43 (69) 41 (63) 43 (70)
f;f;:‘e‘i:;fﬂmmkmm n (%) 1) 6 (10) 2(3) 7D 3 (5) 3(5) 3(5) 3(5)
Digbetes mellitus 0 {%) 15 (23 12 (20) 11 (18 11 (17 14 (23) 20 (33) 21 (34) 14 (23)
Primary prevention 1 {%) 12 (18) 7 (12) 711 11 (17 6 (1) & (10 S (14) 7
ﬁ_‘él ti‘ﬁ‘;‘jﬁf{‘“‘i‘f‘“”“"“ n (%) 20 (78) 52 (87) 56 (85) 48 (80) 33 (84) 4% (81 49 (82) 50(85)
Statin treatiment w{%) 50 (83) 45 (75) 35 (65) 47 (77 42 (71 40 (67) 43 (73)
Effsi“f:f;“;zn . n (%) 31 (52) 23 (38) 20 (33) 22(36) 28 (48) 23 (38) 20 (34)
Exetemibe’ 1 (%) 23 (38) 17 (28) 21 (35) 17 (28) 18 313 20 (33 15 (25)
Total cholestercd mg/df’ 200,049 4 201.4+47 8 218 3+52.8 208 .4+54.7 207.7£62.8 21914849 22174633
LDL-C ngr/di - 117.8440.5" | 136.9:453 12852405 | 1388769 | 131.3:60.3°
Non-HDL-C mg/dl® 149 9=44 7 150 4+49.0 169.2+53.3 160.9+63 7 170.5+85.3 165 .4+61.0
HBL-C mg/dl® 30.0+11.7 3101133 45.1:134 46.8:140 48.6113.0 47 42136
Triglyceride
Median mg/dl® 125 115 134 130 137 126 27 132
(IORY" (95170 (84-149) (92-179) (94-193) (163-187) (91-198) (90-200) (105-185)
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VEDL-C mg/dl® 2392186 Vi1=187 31.5£15.6 32.4£19.2 30,8170 3374229 31.7+19.8" 32.8+16.0°
Apo-B mp/dl® 102.4296 | 106.7+=23.6 5924278 10974384 § 10464315 | 107.64363 10834454 107.4432.1
Apo-Al me/dl’ 180.6=24.5 | 183.5424.1 1497781 § 15444301 | 145.0+27.1 147.3+23.0 146.9+76.1
Lipoprotein(a) nmol/di® 21 42 (11-129) | 35 (17-141) | 28 (12-149y § 30 (11-154) | 33(12-128) | 36(7-144) | 49(12-161)
PCSKS ng/mi® | 4047=131.3 | 4603=142.5 | 408.9+115.2 | 416.7+143.7 § 431.3£132.3 | 394.2+128.9" | 437.4£141.8" | 4163=127.%

High sensitivity
C-reactive protein

Median mg/dl 16 10

19 1.6 13 16 1.8
(IO0R) 6.7-3.1) (0.5-2.0) (©.

(0.9-3.4) (0.8-4.4) {0.5-2.6) (0.7-3.0) (0.7-3.8)

SN

Gy N

%]
Nt

*plus-minug values are mean=SD

5 cholesterol; Apo-B = 2

o= 64

b

n=35%

“within past 30 days

16 ImITT population {single dose: placebo, n=64; 200 mg, 300 mg and 500 mg, n=60; two doses: placebo, m=61; 100 mg and 300 mg, n= 359, 200 mg, n=60}
‘mITT population screening measurement (single dose: placebo, 1=64; 200 mg, 300 mg and 300 mg, n=60; two doses: placebo, n=61; 100 mg, 200 mg, 300 mg,
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Table 2. Bascline demographics and clinical characteristics (with patients receiving the RNAI agent pooled).

Single Dose RNAI Agent vs. Placebo

Two-Dose RNAL Agent vs. Placebo

Placebo RNAI Agent Flacebo RNAI Agent
0 =65 n = 186 =62 = 184

Age Mean years 52 63 53 64
Male gender Y 64.6 67.7 5332 563
Prior ACSVD %o 69.2 67.9 74.2 68.3
Statin treatmest % 703 744 77.0 70.2
LBL-C Mean mg/dl 128.5 §259 1252 133.0
Kon-HDL-C Mean mg/dl 157.8 1563 157 165.6
Apos-B Mean mg/dl 102 .4 1032 104.6 107.7
Lipoprotein(a) Median nmmol/dl 270 34.C 30.5 40.0
PLSK® Mean ng/md 404.7 4287 431.3 4162
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Table 3. Efficacy of the RINAi Agent on Lipid Parameters at Day 90 After One Dose, shown as percent change from bascling.!

RNAI Agent
Placebo
100 mg 200 myg 300 mg 500 mg
n= 124 n=6t n =322 n= 122 51 =63

Total Cholesterol

mean (313)

0.5 % (16)

26 % (14)

30 % (1 1)

Triglyceride median 4% (32) -1 % (20) -6 % (30) -5 % (23) -3 % (32)
HDL-C mean (SD) -2 % (14) 5% (1) 8% (12) S 9 (16) 8 % (15)

Non-HDBL-C mean (SD) -0.2 % (20) -30 % (13) -37 % (18) -40 % (19) -42 % (13)
Apoe-B mean (SD) -2 % (16) <28 % (12) -34 % (15) <37 % (16) ~40 % (13)
Lp(a) median 0.4 % (31) -18% (1% 21 %(23) -14 % (114) -25 % (27)

11 . : » - X B
Includes patients with bascling and Day 20 measurement for all parameters

HDE-C = high-density lipoprotein cholesterol
Apo-R = apolipoprotein B
Lp(a) = lipoprotein(a)

14
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Table 4. Efficacy of the RNA1 Agent on Lipid Parameters at Day 180, shown as percent change from baseline *

Single Bose RNAI Agent vs. Placebo Two-Bose RNAT Agent vs, Placebe

Placebo 200 g 3006 mg 560 mg Placebe 100 mg 200 mg 360 mg
n =64 n =60 n =60 n =60 51 = 63 5= 39 n = 6 n =359
a 2.1 27.9 -38.4 -41.9 1.8 -358 -44.% -52.6
LDL-C . b . . . PN gD b
(-2.9107.3) (47210 367 1 (2.61063) | (40010 -31.0)" | (45310 -40.4)° | (-37.] tc 48.1)
Total cholesterol 184121 26.6£10.7° 0.7£12.3 22.4+12.4° -26.8+13.6° $33.2411.3°
Non-HDBL-C 1.5£16.7 -36.9+14.0° 132169 3171510 38 9+16.8° -46.0+14.6°
HBL-C 3 Bti5.6 6.9:140 0.5:12.5 7.64£12.2° 10.3:4153" 8.6:14.5¢
Triglyceride® ' 644"‘ ' 1 o . -12.2 """ . . -3.0 o :63 ’ ’\)17 ) ’ ~14.2~ .
i {-15.910 21.9) {-18.5 10 17.8) (2781 7.8) (25610 7.7) (-17.2 1 22.6) (-17.610 10.9) (-22.4 10 11.3) (-26.4105.4)
VEBL-C 2.4 » -11.6 ‘ ’ -23.8 » -14. 6} 27 ) -16.4 L ) —:?],.2 - -16.0 »
{-30.7to 30.5) | (-35.81023.3) (-43.0 to -6.4) (-34.8 10 3.5)° 10 26.7) (31.3 00y (3850 13.2) (-382109.1)
Apo-B 1.7£14.7 22.9:21.0° 30.8+18.0" 33.3212.7° ¢.9£13.0 -27.8+13 4" 35,0158 40,5514 8"
Apo-Ad 36106 29493 3.8+:8.9 4. 12109 0.8x8.3 5.53:10.6 2.6=11.59 6.2::11.9
Lipoprofein(a” 05 143 4 ;18 2 0.0 149 173 N 25.6
- {-13.% tv 14.8} (25510 -3.5} (25410 -5.6} {-3510 -1.6) {-10.0 10 12.4) {-26.6 0 -1.5) {(-31.91-7.7) (=385 0 -182)
PCSKS 2223, -47.9421 07 56.0+19.2° 55 318 0" -1.2420.7 532470 9 66.2£15.6° 69.1%12.1"
High sensitivity -5.3 71 -16.2 -19.8 -20 -12.5 -16.3 -16.7
C—rga-ctcive {(-40.8 to 28.4) {-30.7 to 70.9) (-45.8 10 30) (-50t0 32.7) {-50 10 30) (-42.9t0 294} (-34.6t0 24.3) | {(-50.9 10 -33.3)°
profein’

* Plus—minus values are mean =SD. Data are presented tor the modified intention-to-treat population, which consisted of all parients who underwent
randomization, who received at least one dose of study agent, and in whom both the baseline and Day 180 LDL-C measuremernts were available. The numbers of
paticnts who were excluded because of missing data at Day 180 were as follows: for the single-dose regimens, 1 in the placebo group (2 %), 2 in the 300-mg
RNAi agent group (3 %e), and 6 1o the 500-mg RINAt agent group (9 %), for the two-dose regimens, 1 inthe placebo group (2 %), 3 inthe 100-mg RNAi agent
group {5 %), 3 in the 200-mg RNAI{ agent group (5 %), and 6 inthe 300-mg RNAIG agent group (16 %). The P values for the treatmend-by-visit inferaction are
0.11 for the single-dose regimen and 0.07 for the two-dose regimen. This analysis is based on modeling percentage change from baseline with treatment,
planved visits through Day 189, the treatment-by -visit mteraction, and baseline LDL-C level.

"Data are least-squares means and 95% confidence intervais.

The comparison with the change in the placebo group indicated a significant difference (P<0.001 by Dunnett’s adjusted test).

“The comparison with the change in the placebo group indicated a significant difference (P<0.05 by Dunnett’s adjusted test).

“The comparison with the change in the placebo group indicated a significant difference (P<0.01 by Dunnett’s adjusted test).

v
=2
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“Data are medians and interquartile ranges.

LDL-C = low-density tipoproiein cholesterol; HDL-C = high-density lipoprotein cholestersd, VLDL-C = very low-deusity lipoprotein cholesterol; Apo-B =
apolipoprotein B, Apo-Al = apolipoprotein Al, PSCKS = proprotein conwenase subtilisinkexin type 9

L
~1
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Table 3. Efficacy of the RNA1 Agent on Lipid Parameters at Day 210 After Two Dose, shown as chauge from baseline.

RKAI Agent
Piacebo
160 mg 200 mg 300 mg
512=61 5 = 59 n =60 n =359
Totai Cholesterol mean (313) G %% (14) 21 % (11 <26 % (12) =31 %6 {(13)
Triptyceride Median 2% -18 9% -16 % -9 %
HDL-C mean (SD) -1 % (15) 7 % (15) 11 % (14) 99 (15)
Non-HBL-C mean (S8D) 0 % (18) 229 % (14} -38 % (15) -43 % (17)
Apo-B mean (SD) 1% (14) ~24 % (13) -33 % (14) -39 % (135)
Lp(a) median -4 % -18 % -20 % -26 %

HDL-C = high-density lipoprotein chelesterol

. Ape-B = apelipoprotein B; Lp(2) = lipoprotein{a);

V4]

%)
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Table 6. Treatment Fmergent Adverse Events (TEAE)' and Other Safety Parameters through Day 90.

RNAI Agent

Placebo
Pooled 106 mg 200 mg 300 mg 300 mg

=127 =370 n=6f n=122 n=122 g = 68
Any TEAE 59 (54 %) 198 (834 %) 38(62 %) 64 (52 %) 68 (56 %) 28 {43 %)
Serious 5 (4 %) 22 (6 %) 8 (13 %) 5 (59%) 6 (5 Y0) 2 (3%
Severe 5(4 %) 12 (3 %) 3 (8 %) 32 %) 4 (3 % 2 (3%)
Retated 24 (19 %) 67 (18 %) 11 {18 %) 20 (16 99} 27 (22 %) 9 {14 %)
Death (0% 1 (0.3 %) G {0 %) 0 (0 %) 0 (0 %) 1 (1.5 %)
ALT > 3x ULN 0 1{0.3 %) 0 0 1 (0.8 %) 0
AST > 3x ULN 0 1(0.3 %) 0 0 1{0.8 %) 0
ALP > 2x ULN 0 3(0.8°%) 1{1.6°%) 0 2 (16 %) 0
Bilisubin > 2x ULN® 0 ¢ 0 0 0 0
CK > Ss ULN 0 2 (0.6 %) 0 1(0.8%" 1(0.8 %) 0
Myalgia 5 (4.7 %o 21 (5.7 %) 5(82%) 7(5.7 %) 3 (65 %) 1{1.35%)

i . - . . . Y . . - ae
Crossing above tiweshold for significance at any time after randomization regardless of baseline

‘Umne patient was sbove ULN ath

3No patient met the criteria for Hy

line
s law

*patient’s CK > 3x ULN at baseline

ALT = alanine aminotransferase; AST = aspartate aminotransfera

o
se;

1V
D

ALP = alkaline aminotransferase; ULN = upper limit normal; CK = creatine kinase
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Table 7. Treatment Emergent Adverse Events (TEAE) and Other Safety Parameters through Day 210.%
Single Dose RN AL Apent vs, Placebo Two-DBose RNAT Agent vs. Placebo
Placehe 200 mg 300 mg 500 mg Placebo 3100 mg 200 mg 300 mg
B =63 i = § i =gl n =63 n =062 n =61 =62 n =61
Any event that cccurred 46 (71) 47 (78) 44 (72y 49 (75 30 (81) 48 {79) 7{76) 4777
during treatmest
Serious 3(5) 6 (10) 5 (%) 6 (%) 6 (10 11 (18} 6 (10) 7(1h)
Severe 2(3) 2(3) 4(7) 5(8) 711 5¢8) 6 (10 8 (13)
Death G 0 o 1 0 0 i¥ely [
Fnjection Site Reaction® 0 2 (3} 2 (3) 3(5) 0 3(5) 3 (&) 4{7)
ALT level > 3x ULN 0 0 1(2)° 0 0 1) ¢ 1(2)
AST level > 3x ULN 1(2) 0 1) ] G 0 O O
ALP level > 2x TTLN O 0 23 [¥es) ¢ 2(3) 0 0
Bifisubin level > 25 ULN° 1{(2) ¢ 0 0 ¢ 1% 0 0
CK fevel > 5x ULN 1y 0 3(5) 0 0 G 2(3)F )
Myalgia 3(35) 2 (3 5 (8} 3 (5} 7 (i1 3 () 3(8)
Glycated hemoslobin® 0.2£7.0 -0.1+6.1 -0.1+3.3 0=6.9 0.6£10.4 0.5+5.4 -1.0+6.4
Platelets’ 1.7£12.06 4.8+12.6 0.7+12.5 142156 -3.1£10.9 4.3+17.5 0.7£15.6

* Plus—minus values are mean =5D. The numbers of patients completing follow-up to day 210 in each group were as follows: in the single-dose cohort: 63
paticnts in the placebo group, 60 in the 200-mg RNAI1 agent group, 61 in the 300-mg RNA{ agent group, and 61 in the 500-mg RNAJ agent group; in the two-
dose cohort: 60 in the placebo group, 59 in the 100-mg RNAI agent group, 60 in the 200-mg RNA1 agent group, and 3¢ in the 300-mxg RNAI agent group.
“The death was due to 2 myocardial fnfasction,

"The death was dus to sepsis and pneumonia afier complications of suxgery for aostic disease,

“This category included rash, erythema, and pruritus.

e elovated ALT and AST fevels were in the same patient.

“The creatine kinase level iu this patient was more than 73 times the upper limit of the novmal rangs at baseline.

"One patient had a creatine kinase level that was more than 8 times the vpper limit of the normal range at baseling.

#0ne pariens had a creating kinase Jevel that was more than 4 tirmes the upper Hmit of the normal range a1 baseline.

b(‘rlyca{ed hemogiobin was measwred in plasma and was assessed at day 180

Platelet count was measured in whele blood.

ALP = alkaline phosphatase; ALT = alanine aminotransferase; AST = aspantate aminotransferase; ULN = upper limit of normal; CK = creatine kinase

60
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Table 8. Injection Site Treatment Emergent Adverse Event™? After the First Injection to Day 90.
RNAI Agesnt
Placebeo
Posled 100 mg 200 mg 360 mg 380 mg

n= 327 B =370 8 =61 n =122 v 323 n =65
Injection site eryvthema 0 4 (1.1 %) 0 2{1.6%) 1(0.8 %) 1 (1.5 %)
Injection site proritus O F{0.3%) 0 0 1{0.8 %) 0
Injection site rash g 0 0 0 g 0
Injection site reaction g 7 (1.9 %) 1(1.6 %) 1(0.8 %) 3(2.5 %) 2 (3.1 9%}
Total (observed any time) 0 12 (3.2 %) 1 (L6 %) 3(2.5%) (4.1 %) 3(4.6%)
Total (ebserved > 4 hourg) 0 9(2.4%) 1(1.6%) 3(2.5%) 4(33%) 1 (1.5 %)

J - . 1 . e N - .
Number of patients with adverse event ciassitied by preferved tevm-—-each patient is counted only once

* o . . . . .
“Pre-defined histaminic/allergic type adverse events

61
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Table 9. Injection Site Treatinent Emergent Adverse Event ™

PCT/US2017/057218

fter Two lujections from Day 90 to Day 210,

RNAI Agent
Placebo
Posled 168 mg 266 my 360 myg
n = 60 B =178 B = 87 5= 61 1 = 68
Injection site ervthema 0 (0.6 %) 0 1 (1.6 %) 0
injection site pruritus 0 4 (2.2 %) 1 (1.8 %) 3 (4.9% Y
Injection site rash 0 3(1.7 %) 2 {3.5%) 0 1(1.7 %)
Injection site reaction 0 2(1.1%) 0 24{3.3 %) ]
Total (sbserved anvy time) 1 (1.7 % 13 (7.3 %) 4 (7.6 %) 3 (4.9% 6 (10,0 %)

"Number of patients with adverse event classified by preferred term-—each patient is counted only once
“Pre-defined histaminic/allergic type adverss evenis

62
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Table 10. Anti-drug Autibodies After Two Doses to Day 210

PCT/US2017/057218

RNAi Agent
Placebo .
Total RNAL Agent 168 mg 266 my 300 mg
m =62 6= 184 B =61 B =63 0= 61
Baseline 1 (0.5 %) 0 (L6 %) 0
Day 90 1 {0.5 %) 0 (1.6 %) Y
Day 210 4 4 0 Y

"Rorderline positive saxaple with pre-existing / cross reactive antibodies™
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Table 11, Treatment Emergent Adverse Events {TEAFE) and Other Safety Parameters through Day 360,

Single Dose RNAG Apent vs. Placebo

Two-Dose RNAL Agent vs. Placebo

Placeho RNAL Agent Placeho RN A Agent
n =65 n =186 n =62 N=184
153 ¢83.2 %)

Any TEAR

57(78.5 %

153 (513 %)

31 (823 %)

Serious TEAE

3 (4.6 %)

30 (16.1 %)

7 (1L3 %)

31 (16.8 %)

Severe TEAE

PYENED

15 (0.7 %)

{HEED

Related TEAE

12 (18.3%;)

39 (21.0 %)

19 (30.6 %)

1.5 %)

Adlverse Event Discontinuation

0

0

1¢1.6 %)

Injection Site Reaction

0

7 (3.8 %j

N

0

13 (6.5 9

One dose starting regimen: nasopharyngitis, niyalgia, back pain, cough, arthralgia, headache

Two dose starling regimen: myalgia, headache, diarrhes, nasopharyngitis, arthralgia, back pain

64
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Having thus described in detail embodiments of the present invention, it is to be
understood that the invention defined by the above paragraphs is not to be limited to particular
details set forth in the above description as many apparent variations thereof are possible without
departing from the spirit or scope of the present invention.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word “comprise”, and variations such as “comprises” and “comprising”, will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information derived from
it), or to any matter which is known, is not, and should not be taken as an acknowledgment or
admission or any form of suggestion that that prior publication (or information derived from it)
or known matter forms part of the common general knowledge in the field of endeavour to which

this specification relates.

65
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SEQUENCE LISTING

SEQ ID NO: 1
5’ ACAAAAGCAAAACAGGUCUAGAA -3

SEQ D NG 2
5~ CUAGACCUGUTUUGCUUULUGU - 37

SEQ ID NO: 3
57- asClsaAfAfAfgClaAfaAtcAfgGhuCuagsasa — 37, in which in which a, g, ¢ and u are 2'-0-
methyl (2-OMey A, G, C, or U; Af, Gf, Cfor Ut are 2'-flucro A, G, Cor U; dT 15 2"

deoxythymidine; and s is a phosphorothioate linkage

SEQ ID NO: 4
57~ csusagacCluGludTuugeuuuugu — 37, in which a, g, ¢ and u are 2'-O-methy! {2'-OMe) A, G,

C,or U, Af, Gf, Cf or Uf are 2'-flucro A, G, C or U, dT is 2" -deoxythymidine; and s is a
phosphorothioate linkage

60
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of preventing a cardiovascular event or preventing the development of
an atherosclerotic cardiovascular disease (ASCVD) in a human subject, the method comprising
administering to the human subject a fixed dose of 275 mg to 325 mg of an interfering
ribonucleic acid (RNA1) agent,

wherein the RNAI agent is a double-stranded ribonucleic acid comprising a sense strand
and an antisense strand that forms a double-stranded region, the antisense strand comprising the
nucleotide sequence of SEQ ID NO: 3, and the sense strands comprising the nucleotide sequence
of SEQ ID NO: 4; and

wherein the RNAI agent is administered in a dosing regimen that comprises a loading
phase followed by a maintenance phase, wherein the maintenance phase includes longer spaced
intervals between administrations compared to those of the loading phase,

wherein the maintenance phase comprises administering the RNAI agent as at least two
of the fixed doses, wherein the longer spaced intervals are regular time intervals of 6 months
separating the administration of each of the fixed doses, and

wherein the double-stranded ribonucleic acid comprises a ligand, which is an N-
acetylgalactosamine (GalNAc) derivative conjugated to the 3* end of the sense strand of the

double-stranded ribonucleic acid.

2. The method of claim 1, wherein the human subject has atherosclerotic
cardiovascular disease (ASCVD), ASCVD risk equivalent, an elevated risk for cardiovascular
disease, heterozygous familial hypercholesterolemia, or homozygous familial
hypercholesterolemia, or is in need of lowering low-density lipoprotein cholesterol (LDL-C), or

a combination thereof,

3. The method of claim 1 or claim 2, wherein the human subject has a baseline low-

density lipoprotein cholesterol (LDL-C) level of about 70 mg/dl or greater.

4. The method of any one of claims 1-3, wherein the human subject has one or more

of the following characteristics:
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(1) the subject does not have active liver disease, wherein active liver disease is identified by one
or more of the following characteristics: alanine aminotransferase (ALT) greater than two times
the upper limit of normal (ULN); aspartate aminotransferase (AST) greater than two times the
ULN; and total bilirubin greater than 1.5 times the ULN;

(2) the subject does have active liver disease, wherein active liver disease is identified by one or
more of the following characteristics: alanine aminotransferase (ALT) greater than two times the
upper limit of normal (ULN); aspartate aminotransferase (AST) greater than two times the ULN;
and total bilirubin greater than 1.5 times the ULN;

(3) the subject has a baseline triglyceride level of no greater than about 400 mg/dl;

(4) the subject has a baseline estimated glomerular filtration rate (¢GFR) of at least about 30
ml/min;

(5) the subject does not have poorly controlled Type 2 diabetes, wherein poorly controlled Type
2 diabetes is identified by a baseline glycated hemoglobin Alc level of at least about 10%;

(6) the subject does not have heart failure of New York Heart Association (NYHA) class 11, III,
or IV;

(7) the subject’s last known ventricular ¢jection fraction is 30% or greater;

(8) the subject has not experienced a major adverse cardiac event within six months of
administration of the RNA1 agent;

(9) the subject has not experienced a hemorrhagic stroke;

(10) the subject does not have a cardiac arrhythmia within three months of administration of the
RNAI agent;

(11) the subject does not have a cardiac arrhythmia within three months of administration of the
RNAI agent that is not controlled by medication or via ablation; and

(12) the subject does not have a cardiac arrhythmia.

5. The method of any one of claims 1-4, wherein the human subject is being treated

with a background lipid-lowering therapy.

6. The method of claim 5, wherein the background lipid-lowering therapy is selected

from a statin, ezetimibe, and LDL apheresis.
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7. The method of claim 5 or claim 6, wherein the background lipid-lowering therapy
is a statin.
8. The method of any one of claims 5-7, wherein the human subject is on maximally

tolerated statin therapy.

9. The method of any one of claims 5-8, wherein the background lipid-lowering

therapy is maintained while the subject is administered the RNAi agent.

10. The method of any one of claims 1-9, wherein the human subject is an adult

human.

11. The method of any one of claims 1-10, wherein the human subject has

heterozygous familial hypercholesterolemia or homozygous familial hypercholesterolemia.

12. The method of any one of claims 1-11, wherein administration of the RNA1 agent

reduces the level of LDL-C by greater than about 20% as compared to a baseline LDL-C level.

13. The method of claim 12, wherein the reduction in the level of LDL-C of greater
than about 20% as compared to the baseline level is maintained for 15 days or more after the

RNAI agent is administered.

14. The method of any one of claims 1-13, wherein administration of the RNAI1 agent
reduces the level of PCSK9 by greater than about 25% as compared to a baseline level of
PCSK®9, wherein the baseline level of PCSK9 is measured prior to the administration of the

RNAI agent.
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15.  The method of claim 14, wherein the reduction in the level of PCSK9 of greater
than about 25% as compared to the baseline level is maintained for 30 days or more after the

RNAIi agent is administered.

16. The method of any one of claims 1-15, wherein the cardiovascular event is
selected from the group consisting of cardiovascular death, nonfatal myocardial infarction,

severe recurrent ischemia, stroke, and symptomatic pulmonary embolism.

17.  The method of any one of claims 1-16, wherein the fixed dose comprises about

300 mg of the RNAI agent.

18. The method of any one of claims 1-17, wherein the RNAi agent is as depicted in

the following schematic:

SEQ IDNO: 4 3 GalNAc

5
(CIUTAIGIAICICIUIGIULTIUTUIGICIUTUTUTUIGIU GalNAc
(ATATGIATULCIU IGIGIATC TATA TATATCIG IATATATALCT A} GalNAc

SEQ ID NO: 3
@ 2'-O-methyl
@® 2'-fluoro
' phosphorothioate
19. The method of any one of claims 1-18, wherein the RNAi agent is formulated in a

suitable pharmaceutical formulation at about 200 mg/ml such that administration of about 1.5 ml

of the formulation to a subject provides the fixed dose of the RNAi agent.

20.  The method of any one of claims 1-19, wherein the administration is a

subcutaneous administration.

21.  Use of an interfering ribonucleic acid (RNA1) agent in the manufacture of a
medicament for preventing a cardiovascular event or preventing the development of an
atherosclerotic cardiovascular disease (ASCVD) in a human subject, wherein the RNAi agent is

to be administered in a fixed dose of 275 mg to 325 mg,
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wherein the RNAI agent is a double-stranded ribonucleic acid comprising a sense strand
and an antisense strand that forms a double-stranded region, the antisense strand comprising the
nucleotide sequence of SEQ ID NO: 3, and the sense strands comprising the nucleotide sequence
of SEQ ID NO: 4,

wherein the double-stranded ribonucleic acid comprises a ligand, which is an N-
acetylgalactosamine (GalNAc) derivative conjugated to the 3’ end of the sense strand of the
double-stranded ribonucleic acid; and

wherein the medicament is to be administered in a dosing regime that comprises a
loading phase followed by a maintenance phase, wherein the maintenance phase includes longer
spaced intervals between administrations compared to those of the loading phase, and

wherein the medicament is to be administered as at least two of the fixed doses during the
maintenance phase, wherein the longer spaced intervals are regular time intervals of 6 months

separating the administration of each of the fixed doses.
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Day of study

Dose (N} 114 30 60 90 104120 150 180 210 240
Agcessiment B E B ] EE B | B B B

One dose

Placebo (85)
200 mg (60)
300 mg (62)
500 myg (66)

Two doses

Placeho (62)
100 mg {62)
200 mg (63)
300 mg (61)

Figure 2
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LDL-C Change from Baseline to Day 270
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LDL-C Change from Baseline to Day 270

Figure 9A

LDL-C Change from Baseline to Day 360
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Coeflicient of variation
00mg T 46.0%
300mg 74.2%

N {Total number of patients)=152

Figure 9B
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Inclisiran 300mg Single-Dose
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