10

15

20

25

30

WO 2021/219543 PCT/EP2021/060827

1
SEMAGLUTIDE FOR THE TREATMENT OF NON-ALCOHOLIC STEATOHEPATITIS

The present invention relates to medical therapy comprising administration of the
GLP-1 receptor agonist semaglutide in non-alcoholic fatty liver disease including non-

alcoholic steatohepatitis.

BACKGROUND

The condition defined as non-alcoholic fatty liver disease (NAFLD) involves excess
storage of fat in the liver, also referred to as liver steatosis. Non-alcoholic steatohepatitis
(NASH) is a disease falling under NAFLD that is characterised by accumulation of fat in the
liver due to causes other than excessive alcohol consumption and is further characterised by
inflammation and in some cases also liver fibrosis (Diehl et al. N Engl J Med 2017; 377:
2063-72). NASH can further lead to cirrhosis and increases the risk of dying from liver-
related causes (Estes et al. Hepatology 2018; 67: 123-133). It is not known why NAFDL
progresses to NASH in some patients. By some estimates, NASH is projected to overtake
hepatitis C virus infection in the near future as the leading aetiology of end-stage liver
disease that requires liver transplantation (Oseini et al. Liver Int. 2017; 37(Suppl 1): 97-103).

The GLP-1 receptor agonist liraglutide was tested in subjects with NASH (Armstrong
et al. Lancet 2016; 387: 679-690). However, despite numerous attempts to develop a drug
therapy to treat patients suffering from NASH, there is currently no such approved therapy
available. Examples of previous attempts to develop such a therapy include clinical trials
involving different compounds: BI1467335 (AOC3 inhibitor), emricasan (caspase inhibitor),
selonsertib (ASK1 inhibitor), cilofexor (farnesoid X receptor), and firsocostat (acetyl-CoA
carboxylase inhibitor). Thus, approved medical therapies for NASH are desired.

SUMMARY
In some embodiments the present invention relates to a method of treatment of non-
alcoholic steatohepatitis (NASH) comprising administration of semaglutide to a subject.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 shows the effect on improvement of hepatocyte ballooning at end of trial
following administration of semaglutide (sema) or placebo in subjects with NASH and liver
fibrosis stage 1-3 at baseline as described in Clinical Trial A herein.

Fig. 2 shows the observations of resolution of NASH and no worsening in liver
fibrosis at end of trial following administration of semaglutide (sema) or placebo in subjects
with NASH and liver fibrosis stage 1-3 at baseline as described in Clinical Trial A herein.
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DESCRIPTION

The present inventors surprisingly found that administration of semaglutide markedly
reduced symptoms of NASH in patients diagnosed with NASH in a clinical trial where
semaglutide was administered in amounts of 0.7, 1.4 or 2.8 mg per week and compared to
placebo in patients diagnosed with NASH as well as a degree of liver fibrosis within stage 1-3
according to the Kleiner fibrosis classification.

The present inventors also found that administration of semaglutide markedly
reduced liver steatosis in patients diagnosed with NAFLD in a clinical trial where semaglutide
was administered in an amount of 2.8 mg per week and compared to placebo in subjects
diagnosed with NAFLD as well as a degree of liver steatosis and liver stiffness, and this
effect increased during a continued period of treatment of at least about 48 weeks.

In some embodiments the invention relates to a method of treatment of NASH
comprising administration of semaglutide to a subject. In some embodiments the invention
relates to a method of treatment of NASH comprising administration of semaglutide to a
subject, wherein said subject further has liver fibrosis stage 1-3 according to the Kleiner
fibrosis classification. In some embodiments the invention relates to a method of treatment of
NASH comprising administration of semaglutide to a subject, wherein said subject further
has liver fibrosis stage 2 or 3 according to the Kleiner fibrosis classification. In some
embodiments the method is for chronic management of NASH. In some embodiments the
method is for chronic management of NASH. In some embodiments semaglutide is the sole
GLP-1 receptor agonist administered in the methods of the invention. In some embodiments
semaglutide is the sole active ingredient administered in the methods of the invention. In
some embodiments semaglutide is administered by subcutaneous administration, such as in
an amount in the range of about 0.7 to about 5 mg per week, such as once daily or once
weekly. In some embodiments semaglutide is administered by subcutaneous administration,
such as in an amount in the range of about 2.0 to about 3.5 mg per week, such as once daily
or once weekly. In some embodiments semagilutide is administered by oral administration,
such as in an amount in the range of about 5 to about 45 mg once daily. In some
embodiments the method of the invention provides no worsening of liver fibrosis in said
subject. In some embodiments the term “treatment” as used herein refers to reducing,
delaying or removing the symptoms of the disease referred to. In some embodiments the
term “treatment” as used herein refers to reducing or removing the symptoms of the disease
referred to. In some embodiments the term “treatment” as used herein refers to reducing the
symptoms of the disease referred to. In some embodiments the term “treatment” as used
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herein refers to delaying the symptoms of the disease referred to. In some embodiments the
term “treatment” as used herein refers to removing the symptoms of the disease referred to.

A person of ordinary skill in the art will be able to determine whether a subject has
NASH using routine methods, and usually involving determination based on a liver biopsy.
For example, diagnosis of NASH may require (i) liver biopsy histology showing presence of
steatosis, lobular inflammation, and hepatocyte ballooning, as well as (ii) no substantial
alcohol consumption. In some embodiments the term “no substantial alcohol consumption”
as used herein refers to consumption of no more than 20 g ethanol per day for women and
no more than 30 g ethanol per day for men. If NASH progresses, a subject diagnosed with
NASH may further have liver fibrosis. For simplicity, liver fibrosis may be referred to as
fibrosis herein, and liver steatosis may be referred to as steatosis herein.

NASH diagnosis may further include histological evidence of NASH with an NAFLD
activity score (NAS) of more than 4. In some embodiments the term “NAFLD activity score”
as used herein refers to the unweighted sum of the individual scores of steatosis (score 0-3),
lobular inflammation (score 0-3), and hepatocyte ballooning (score 0-2) determined by liver
biopsy histology according to NASH-CRN; thus, NAS is in the range of 0 to 8. In some
embodiments NASH-CRN is as published in Kleiner et al. Hepatology. 2005; 41(6):1313-21
(e.g. Table 1) and Brunt et al. World J Gastroenterol. 2010;16(42):5286-96. In some
embodiments the term “steatosis” as used herein refers to liver biopsy histology showing
low- to medium-power evaluation of parenchymal involvement by steatosis and is one of the
stages with a score selected from the group consisting of “0” (<5%), “1” (6%-33%), “2”
(>33%-66%), and “3” (>66%) according to NASH-CRN. In some embodiments the term
“lobular inflammation” as used herein refers to the overall assessment of all inflammatory
foci in liver biopsy histology and is one of the stages with a score selected from the group
consisting of “0” (no foci), “1” (<2 foci per 200 times magnification field), “2” (2-4 foci per 200
times magnification field) and “3” (>4 foci per 200 times magnification field) according to
NASH-CRN. In some embodiments the term “hepatocyte ballooning” as used herein refers
to liver biopsy histology showing one of the stages with a score selected from the group
consisting of “0” (none), “1” (few balloon cells) and “2” (many cells/prominent ballooning)
according to NASH-CRN.

In some embodiments the method of the invention provides an improvement of
NASH. In some embodiments the term “improvement of NASH” as used herein refers to a
decrease of NAFLD activity score (NAS), i.e., a decrease of at least one of the individual
scores of steatosis (score 0-3), lobular inflammation (score 0-3), or hepatocyte ballooning
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(score 0-2) determined by liver biopsy histology according to NASH-CRN; for example,
reduction from a NAS score 6 to a NAS score 5.

In some embodiments the method of the invention provides resolution of NASH. In
some embodiments the term “resolution of NASH” as used herein refers to the subject no
longer fulfilling the criteria for a NASH diagnosis. In some embodiments the term “resolution
of NASH” refers to a liver biopsy histology showing (i) no more than mild residual
inflammatory cells (i.e. inflammation score 0 or 1 according to NASH-CRN), (ii) no
hepatocyte ballooning (i.e. hepatocyte ballooning score of 0 according to NASH-CRN), and
(iii) any value for steatosis (i.e. steatosis score of 0-3 according to NASH-CRN). In some
embodiments the method of the invention provides an improvement of lobular inflammation
and/or hepatocyte ballooning. In some embodiments the term “improvement of lobular
inflammation” as used herein refers to reduction by at least one stage of lobular inflammation
(score 0-3) as defined herein; for example, reduction from a score 3 to a score 1. In some
embodiments the term “improvement of hepatocyte ballooning” as used herein refers to
reduction by at least one stage of hepatocyte ballooning (score 0-2) as defined herein; for
example, reduction from a score 2 to a score 0.

In some embodiments the term “fibrosis” as used herein refers to the fibrosis stage
in NASH described by the Kleiner fibrosis classification. In some embodiments the terms
“Kleiner fibrosis classification” or “fibrosis stage” are used interchangeably herein and refer to
the classification as defined in Kleiner et al. Hepatology, 2005;41(6):1313-21 which consists
of the stages selected from the group consisting of “0” (absence of fibrosis), “1”
(portal/perisinusoidal fibrosis), “2” (perisinusoidal and portal/periportal fibrosis), “3” (septal or
bridging fibrosis), and “4” (cirrhosis). In some embodiments the method of the invention
provides no worsening of liver fibrosis. In some embodiments the terms “no worsening of
liver fibrosis” or “no worsening of liver fibrosis stage” as used interchangeably herein refers
to no increase of at least one stage of the Kleiner fibrosis classification.

In some embodiments the method of the invention reduces enhanced liver fibrosis
(ELF). In some embodiments the term “enhanced liver fibrosis” (also referred to as ELF) as
used herein refers to a score derived as a log-linear combination based on blood sample
levels of hyaluronic acid (HA), amino-terminal propeptide of type Ill collagen (P3NP), and
tissue inhibitor of metalloproteinase 1 (TIMP1) according to Formula (1):

ELF = =7.412 + 0.681 x In(Cha) + 0.775 % In(Cpanp) + 0.494 x IN(Cmp1) 0)
where cuqa is the serum concentration of HA in ng/ml, cpanp is the serum concentration of

P3NP in ng/ml, and ctivp1 is the serum concentration of TIMP1 in ng/ml.
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In some embodiments the invention relates to a method of treatment of non-
alcoholic fatty liver disease (NAFLD) comprising administration of semaglutide to a subject.

The subject to be administered semaglutide according to the present invention may
be human, such as an adult human (also referred to as adult).

In some embodiments the subject has liver fibrosis stage 1-3 (i.e., a liver fibrosis
stage selected from the group consisting of liver fibrosis stage 1, 2, and 3), wherein the liver
fibrosis may be defined according to the Kleiner fibrosis classification. In some embodiments
the subject has liver fibrosis stage 2 or 3. In some embodiments the subject has liver fibrosis
stage 1. In some embodiments the subject has liver fibrosis stage 2. In some embodiments
the subject has liver fibrosis stage 3. The stages of liver fibrosis as referred to herein may be
defined according to the Kleiner fibrosis classification.

In some embodiments the subject has one or more further indications, such as
selected from the group consisting of type 2 diabetes, overweight (BMI=27), and obesity
(BMI=30). In some embodiments the subject further suffers from overweight, obesity,
hyperglycemia, type 2 diabetes, impaired glucose tolerance and/or type 1 diabetes. The term
“BMI” as used herein is a measure of body fat based on height and body weight of a subject
and is calculated as BMI = (body weight in kilograms)/(height in meters)2. In some
embodiments the subject further has type 2 diabetes. In some embodiments the subject
further is overweight. In some embodiments the subject further has obesity. In some
embodiments the subject has a BMI of at least 25 kg/m?, such as at least 27 kg/m?, at least
30 kg/m?, or between 30-50 kg/m?.

In some embodiments concentrations of the liver enzymes alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) given herein are given as the serum

concentration in international units per litre (U/l).

Semaglutide

The method of the invention comprises the GLP-1 receptor agonist semaglutide.
Semaglutide is N-epsilon26-[2-(2-{2-[2-(2-{2-[(S)-4-Carboxy-4-(17-carboxyheptadecanoyl-
amino)butyrylamino]ethoxy}ethoxy)acetylamino]ethoxy}ethoxy)acetyl] [Aib8,Arg34]GLP-1-(7-
37) and may be prepared as described in Example 4 of WO2006/097537. In some
embodiments the term “GLP-1 receptor agonist” as used herein refers to any compound,
including peptides and non-peptide compounds, which binds to the human GLP-1 receptor
with a potency (ECso) of below 100 nM as determined by methods known in the art, see for
example WO98/08871. In some embodiments methods for identifying GLP-1 receptor
agonists are described in WO93/19175.
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Administration regimen

In some embodiments semaglutide is be administered once daily or less frequent,
such as once daily or once weekly. In some embodiments the GLP-1 receptor agonist is
administered at any time in the day. In some embodiments the method of the invention is
continued for at least about 48 weeks, such as at least about 1 year.

In some embodiments the method according to the invention is for chronic
management of NASH. In some embodiments the term “chronic management” as used
herein refers to continuing administering semaglutide according to the method of the
invention for an extended period of time, such as at least 1 year or longer. In some
embodiments, the term “chronic management” as used herein refers to continuing
administering semaglutide according to the method of the invention for at least 5 years, such
as at least 10 years or at least 20 years. In some embodiments, the term “chronic
management” as used herein refers to continuing administering semaglutide according to the
method of the invention for the remaining lifetime of a subject. In some embodiments the
method according to the invention is continued for at least about 48 weeks. In some
embodiments chronic management comprises administration of semaglutide in an amount
and frequency, e.g. as specified herein, sufficient for the treatment of NASH.

In some embodiments semaglutide is the sole GLP-1 receptor agonist administered
in the methods of the invention. In some embodiments semaglutide is the only active
ingredient administered in the methods of the invention. In some embodiments semaglutide
is the only active ingredient administered in the methods of the invention. In some
embodiments the method of the invention comprises administering one or more additional
active ingredients which are not GLP-1 receptor agonists to the subject.

Parenteral administration

In some embodiments semaglutide is administered via parenteral administration. In
some embodiments parenteral administration is subcutaneous administration, for example
subcutaneous injection. Semaglutide may be administered using a pen-injector, such as a 3
ml disposable pen-injector.

In some embodiments semaglutide is administered in an amount of 0.5-5 mg
semaglutide per week, such as 1.0-4.5 mg or 2.0-3.0 mg or semaglutide per week. In some
embodiments semaglutide is administered in an amount of about 0.7-5 mg semaglutide per
week, such as about 0.7-3.5 mg semaglutide per week. In some embodiments semaglutide
is administered in an amount of about 2.0-4.0 mg semaglutide per week, such as about 2.0-
3.5 mg or about 2.0-3.0 mg or semaglutide per week. In some embodiments semaglutide is
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administered in an amount of about 1.2-3.5 mg semaglutide per week, such as about 1.8-3.2
mg or about 2.4-3.0 mg or semaglutide per week. In some embodiments semaglutide is
administered in an amount of about 1.4 mg, such as about 1.5 mg or about 1.6 mg,
semaglutide per week. In some embodiments semaglutide is administered in an amount of
about 1.7 mg, such as about 1.8 mg or about 1.9 mg, semaglutide per week. In some
embodiments semaglutide is administered in an amount of about 2.0 mg, such as about 2.1
mg or about 2.2 mg, semaglutide per week. In some embodiments semaglutide is
administered in an amount of about 2.3 mg, such as about 2.4 mg or about 2.5 mg,
semaglutide per week. In some embodiments semaglutide is administered in an amount of
about 2.6 mg, such as about 2.7 mg or about 2.8 mg, semaglutide per week. In some
embodiments semaglutide is administered in an amount of about 2.9 mg, such as about 3.0
mg or about 3.1 mg, semaglutide per week. In some embodiments semaglutide is
administered in an amount of about 3.2 mg, such as about 3.3 mg or about 3.4 mg,

semaglutide per week.

In some embodiments semaglutide is administered via subcutaneous administration
in an amount of 0.1-1 mg semaglutide once daily, such as 0.2-0.9 mg or 0.3-0.8 mg or
semaglutide once daily. In some embodiments semaglutide is administered in an amount of
about 0.4-0.9 mg semaglutide once daily, such as about 0.5-0.8 mg or about 0.6-0.7 mg or
semaglutide once daily. In some embodiments semaglutide is administered in an amount of
about 0.2 mg, such as about 0.3 mg or about 0.4 mg, semaglutide once daily. In some
embodiments semaglutide is administered in an amount of about 0.5 mg, such as about 0.6
mg or about 0.7 mg, semaglutide once daily. In some embodiments semaglutide is
administered in an amount of about 0.8 mg, such as about 0.9 mg or about 1.0 mg,
semaglutide once daily.

In some embodiments semaglutide is administered in an amount of 0.5-5 mg
semaglutide once weekly, such as 1.0-4.5 mg or 2.0-3.0 mg or semaglutide once weekly. In
some embodiments semaglutide is administered in an amount of about 0.7-5 mg
semaglutide once weekly, such as about 0.7-3.5 mg semaglutide once weekly. In some
embodiments semaglutide is administered in an amount of about 2.0-4.0 mg semaglutide
once weekly, such as about 2.0-3.5 mg or about 2.0-3.0 mg or semaglutide once weekly. In
some embodiments semaglutide is administered in an amount of about 1.2-3.5 mg
semaglutide once weekly, such as about 1.8-3.2 mg or about 2.4-3.0 mg or semaglutide
once weekly. In some embodiments semaglutide is administered in an amount of about 1.4
mg, such as about 1.5 mg or about 1.6 mg, semaglutide once weekly. In some embodiments
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semaglutide is administered in an amount of about 1.7 mg, such as about 1.8 mg or about
1.9 mg, semaglutide once weekly. In some embodiments semaglutide is administered in an
amount of about 2.0 mg, such as about 2.1 mg or about 2.2 mg, semaglutide once weekly. In
some embodiments semaglutide is administered in an amount of about 2.3 mg, such as
about 2.4 mg or about 2.5 mg, semaglutide once weekly. In some embodiments semaglutide
is administered in an amount of about 2.6 mg, such as about 2.7 mg or about 2.8 mg,
semaglutide once weekly. In some embodiments semaglutide is administered in an amount
of about 2.9 mg, such as about 3.0 mg or about 3.1 mg, semaglutide once weekly. In some
embodiments semaglutide is administered in an amount of about 3.2 mg, such as about 3.3
mg or about 3.4 mg, semaglutide once weekly.

Oral administration

Semaglutide may be administered orally, for example in the form of a solid oral
dosage form selected from the group consisting of a tablet, a coated tablet, a sachet and a
capsule (such as hard or soft gelatine capsule). In some embodiments semaglutide is
administered once daily via oral administration.

In some embodiments semaglutide is administered in an amount of 5-45 mg, such
as 10-40 mg or 15-35 mg, via oral administration. In some embodiments semaglutide is
administered in an amount of 7-44 mg, such as 12-43 mg or 18-42 mg, via oral
administration. In some embodiments semaglutide is administered in an amount of 20-41
mg, such as 22-40 mg or 24-39 mg, via oral administration. In some embodiments
semaglutide is administered in an amount of about 26-38 mg, such as about 28-37 mg or
about 30-36 mg, via oral administration. In some embodiments semaglutide is administered
in an amount of about 30 mg, such as about 31 mg or about 32 mg, via oral administration.
In some embodiments semaglutide is administered in an amount of about 33 mg, such as
about 34 mg or about 35 mg, via oral administration. In some embodiments semaglutide is
administered in an amount of about 36 mg, such as about 37 mg or about 38 mg, via oral
administration. In some embodiments semaglutide is administered in an amount of about 39
mg, such as about 40 mg or about 41 mg, via oral administration. In some embodiments
semaglutide is administered in an amount of about 3, about 7 or about 14 mg, via oral
administration. In some embodiments the treatment dosage for oral administration is in the
range of 3-50 mg semaglutide per day, such as 10-40 mg or 15-40 mg, semaglutide per day.
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Dose Escalation

Administration of semaglutide may be initiated via dose escalation, i.e. beginning
with an amount lower than the treatment dosage and gradually increasing towards the
treatment dosage over time. Dose escalation may help avoid one or more unwanted side
effects. As used herein, the term “treatment dosage” refers to the dosage (i.e. amount and
administration frequency) of semagilutide. In some embodiments the treatment dosage
results in therapeutic effect in the medical indication referred to. In some embodiments the
method of the invention comprises an initial step of dose escalation, wherein the subject is
administered (i) a dosage of semaglutide in the range of from about one tenth to half of the
treatment dosage, and then (ii) every 2-6 weeks, such as about every 4 weeks, dosage is
increased by 1.5-2.5 times, such as about 2 times, until at treatment dosage. In some
embodiments the method of the invention comprises an initial step of dose escalation via
parenteral administration, wherein the subject is administered (i) a dosage of semaglutide in
the range of 0.2-0.5 mg semaglutide per week, such as about 0.35 mg semaglutide per
week, and then (ii) every 2-6 weeks, such as about every 4 weeks, dosage is increased by
1.5-2.5 times, such as about 2 times, until at treatment dosage. In some embodiments, and
unless otherwise specified, amounts and/or administration frequency for semaglutide
mentioned herein refer to the treatment dosage. In some embodiments the treatment dosage
for subcutaneous administration is in the range of 0.5-5 mg semaglutide per week, such as
1.0-4.5 mg or 2.0-4.0 mg or semaglutide per week. In some embodiments the treatment
dosage is in the range of 1.2-3.5 mg semaglutide per week, such as 1.8-3.2 mg or 2.4-3.0

mg or semaglutide per week.

Composition
In the method of the invention semaglutide may be administered in the form of a
pharmaceutical composition, also referred to as a composition herein. The pharmaceutical

composition may be in a liquid or solid form.

Parenteral administration

The pharmaceutical composition may comprise semaglutide in a concentration from
0.1 mg/ml to 100 mg/ml. In some embodiments the pharmaceutical composition comprises
0.01-50 mg/ml, or 0.01-20 mg/ml, or 0.01-10 mg/ml semaglutide. In some embodiments the
pharmaceutical composition comprises 0.1-20 mg/ml semaglutide.

The pharmaceutical compositions described herein may further comprise one or

more pharmaceutically acceptable excipients, for example selected from the group consisting
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of buffer system, preservative, tonicity agent, chelating agent, stabilizer and surfactant. In
some embodiments the pharmaceutical composition comprises one or more
pharmaceutically acceptable excipients, such as one or more selected from the group
consisting of a buffer, an isotonic agent, and a preservative. The formulation of
pharmaceutically active ingredients with various excipients is known in the art, see e.g.
Remington: The Science and Practice of Pharmacy (e.g. 19th edition (1995), and any later
editions). The term "excipient” broadly refers to any component other than the active
therapeutic ingredient(s), e.g. semaglutide. The excipient may be an inert substance, an
inactive substance, and/or a not medicinally active substance.

In some embodiments the pharmaceutical composition has a pH in the range of
about 7.0-10.0, such as about 7.0 to about 9.5 or about 7.2 to about 9.5. In some
embodiments the pharmaceutical composition has a pH in the range of 7.0-8.5, such as
about 7.0 to about 7.8 or about 7.8 to about 8.2. In some embodiments the pharmaceutical
composition has a pH of about 7.4. In some embodiments the pharmaceutical composition
comprises a phosphate buffer, such as a sodium phosphate buffer, e.g. disodium phosphate.
In some embodiments the pharmaceutical composition comprises an isotonic agent, such as
propylene glycol. In some embodiments the pharmaceutical composition comprises a
preservative, such as phenol.

The pharmaceutical composition may be in the form of a solution or a suspension. In
some embodiments the pharmaceutical composition is aqueous composition, such as an
aqueous solution or an aqueous suspension. The term “aqueous composition” is defined as
a composition comprising at least 50 %w/w water. Likewise, the term “aqueous solution” is
defined as a solution comprising at least 50 %w/w water, and the term “aqueous suspension”
is defined as a suspension comprising at least 50 %w/w water. An aqueous composition may
comprise at least 50% w/w water, or at least 60%, 70%, 80%, or even at least 90% w/w of
water.

In some embodiments semaglutide is administered in the form of a pharmaceutical
composition comprising a phosphate buffer and propylene glycol. In some embodiments
semaglutide is administered in the form of a pharmaceutical composition comprising about 2-
15 mM phosphate buffer and about 2-25 mg/ml propylene glycol. In some embodiments
semaglutide is administered in the form of a pharmaceutical composition comprising about
0.1-20 mg/ml semaglutide, about 2-15 mM phosphate buffer, about 2-25 mg/ml propylene
glycol, and a pH in the range of about 7.0-9.0. In some embodiments semaglutide is
administered in the form of a pharmaceutical composition comprising about 0.1-20 mg/ml
semaglutide, about 2-15 mM phosphate buffer, about 2-25 mg/ml propylene glycol, about 1-
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18 mg/ml phenol, and a pH in the range of about 7.0-9.0. In some embodiments semaglutide
is administered in the form of a pharmaceutical composition comprising about 1.0 mg/ml
semaglutide, about 1.42 mg/ml disodium phosphate dihydrate, about 14.0 mg/ml propylene
glycol, about 5.5 mg/ml phenol, and a pH of about 7.4. In some embodiments semaglutide is
administered in the form of a pharmaceutical composition comprising about 0.5-4 mg/mi
semaglutide, about 1.42 mg/ml disodium phosphate dihydrate, about 14.0 mg/ml propylene
glycol, about 5.5 mg/ml phenol, and a pH of about 7.4. In some embodiments semaglutide is
administered in the form of a pharmaceutical composition comprising about 0.5-1.5 mg/mi
semaglutide, about 1.42 mg/ml disodium phosphate dihydrate, about 14.0 mg/ml propylene
glycol, about 5.5 mg/ml phenol, and a pH of about 7.4. In some embodiments semaglutide is
administered in the form of a pharmaceutical composition comprising about 1.0-3.5 mg/ml
semaglutide, about 1.42 mg/ml disodium phosphate dihydrate, about 14.0 mg/ml propylene
glycol, about 5.5 mg/ml phenol, and a pH of about 7.4.

Oral administration

In the method of the invention semaglutide may be administered in the form of a
solid composition via oral administration. The solid composition may be suitable for
administration by the oral route, e.g. as described further herein. In some embodiments the
solid composition comprises at least one pharmaceutically acceptable excipient. The term
"excipient”" as used herein broadly refers to any component other than the active therapeutic
ingredient(s) or active pharmaceutical ingredient(s) (API(s)). The excipient may be a
pharmaceutically inert substance, an inactive substance, and/or a therapeutically or
medicinally inactive substance. For oral administration, the excipient may serve various
purposes, e.g. as a carrier, vehicle, filler, binder, lubricant, glidant, disintegrant, flow control
agent, crystallization inhibitors solubilizer, stabilizer, colouring agent, flavouring agent,
surfactant, emulsifier or combinations of thereof and/or to improve administration, and/or
absorption of the therapeutically active substance(s) or active pharmaceutical ingredient(s).
The amount of each excipient used may vary within ranges conventional in the art.
Techniques and excipients which may be used to formulate oral dosage forms are described
in Handbook of Pharmaceutical Excipients, 8th edition, Sheskey et al., Eds., American
Pharmaceuticals Association and the Pharmaceutical Press, publications department of the
Royal Pharmaceutical Society of Great Britain (2017); and Remington: the Science and
Practice of Pharmacy, 22nd edition, Remington and Allen, Eds., Pharmaceutical Press
(2013). In some embodiments the excipients for oral administration may be selected from
binders, such as polyvinyl pyrrolidone (povidone), etc.; fillers such as cellulose powder,
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microcrystalline cellulose, cellulose derivatives like hydroxymethylicellulose,
hydroxyethylcellulose, hydroxypropylcellulose and hydroxy-propylmethylcellulose, dibasic
calcium phosphate, corn starch, pregelatinized starch, etc.; lubricants and/or glidants such as
stearic acid, magnesium stearate, sodium stearylfumarate, glycerol tribehenate, etc.; flow
control agents such as colloidal silica, talc, etc.; crystallization inhibitors such as Povidone,
etc.; solubilizers such as Pluronic, Povidone, etc.; colouring agents, including dyes and
pigments such as iron oxide red or yellow, titanium dioxide, talc, etc.; pH control agents such
as citric acid, tartaric acid, fumaric acid, sodium citrate, dibasic calcium phosphate, dibasic
sodium phosphate, etc.; surfactants and emulsifiers such as Pluronic, polyethylene glycols,
sodium carboxymethyl cellulose, polyethoxylated and hydrogenated castor oil, etc.; and
mixtures of two or more of these excipients and/or adjuvants.

In some embodiments the solid composition comprises a binder, such as povidone;
starches; celluloses and derivatives thereof, such as microcrystalline cellulose, e.g., Avicel
PH from FMC (Philadelphia, PA), hydroxypropyl cellulose hydroxylethyl cellulose and
hydroxylpropylmethyl cellulose METHOCEL from Dow Chemical Corp. (Midland, MI);
sucrose; dextrose; corn syrup; polysaccharides; and gelatin. The binder may be selected
from the group consisting of dry binders and/or wet granulation binders. Suitable dry binders
are, e.g., cellulose powder and microcrystalline cellulose, such as Avicel PH 102 and Avicel
PH 200. In some embodiments the solid composition comprises Avicel, such as Aavicel PH
102. Suitable binders for wet granulation or dry granulation are corn starch, polyvinyl
pyrrolidone (povidon), vinylpyrrolidone-vinylacetate copolymer (copovidone) and cellulose
derivatives like hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose and
hydroxyl-propylmethylcellulose. In some embodiments the solid composition comprises
povidone.

In some embodiments the solid composition comprises a filler which may be
selected from lactose, mannitol, erythritol, sucrose, sorbitol, calcium phosphate, such as
calciumhydrogen phosphate, microcrystalline cellulose, powdered cellulose, confectioner's
sugar, compressible sugar, dextrates, dextrin and dextrose. In some embodiments the solid
composition comprises microcrystalline cellulose, such as Avicel PH 102 or Avicel PH 200.

In some embodiments the solid composition comprises a lubricant and/or a glidant.
In some embodiments the composition comprises a lubricant and/or a glidant, such as talc,
magnesium stearate, calcium stearate, zinc stearate, glyceryl behenate, glyceryl
debehenate, behenoyl polyoxyl-8 glycerides, polyethylene oxide polymers, sodium lauryl
sulfate, magnesium lauryl sulfate, sodium oleate, sodium stearyl fumarate, stearic acid,
hydrogenated vegetable oils, silicon dioxide and/or polyethylene glycol etc. In some
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embodiments the solid composition comprises magnesium stearate or glyceryl debehenate
(such as the product Compritol® 888 ATO).

In some embodiments the solid composition comprises a disintegrant, such as
sodium starch glycolate, polacrilin potassium, sodium starch glycolate, crospovidon,
croscarmellose, sodium carboxymethylcellulose or dried corn starch. The solid composition
may comprise one or more surfactants, for example a surfactant, at least one surfactant, or
two different surfactants. The term “surfactant” refers to any molecules or ions that are
comprised of a water-soluble (hydrophilic) part, and a fat-soluble (lipophilic) part. The
surfactant may e.g. be selected from the group consisting of anionic surfactants, cationic
surfactants, non-ionic surfactants, and/or zwitterionic surfactants.

In some embodiments the solid composition further comprises a delivery agent or
absorption enhancer is for the present invention an excipient capable of increasing the oral
exposure of semaglutide. The delivery agent may be a salt of N-(8-(2-
hydroxybenzoyl)amino)caprylic acid (also referred to herein as a salt of NAC), which contains
the anion N-(8-(2-hydroxybenzoyl)amino)caprylate. The structural formula of N-(8-(2-
hydroxybenzoyl)amino)caprylate is shown in Formula (11).

o)
o
N/\/\/\/\W
o)
OH 1)

In some embodiments the salt of N-(8-(2-hydroxybenzoyl)amino)caprylic acid
comprises one monovalent cation, two monovalent cations or one divalent cation. In some
embodiments the salt of N-(8-(2-hydroxybenzoyl)amino)caprylic acid is selected from the
group consisting of the sodium salt, potassium salt and/or calcium salt of N-(8-(2-
hydroxybenzoyl)amino)caprylic acid. In some embodiments the salt of N-(8-(2-
hydroxybenzoyl)amino)caprylic acid is selected from the group consisting of the sodium salt,
potassium salt and/or the ammonium salt. In some embodiments the salt of N-(8-(2-
hydroxybenzoyl)amino)caprylic acid is the sodium salt or the potassium salt. Salts of N-(8-(2-
hydroxybenzoyl)amino)caprylate may be prepared using the method described in e.g.
WO96/030036, WWO00/046182, WO01/092206 or WWO2008/028859. The salt of N-(8-(2-
hydroxybenzoyl)amino)caprylic acid may be crystalline and/or amorphous. In some
embodiments the delivery agent comprises the anhydrate, monohydrate, dihydrate,
trihydrate, a solvate or one third of a hydrate of the salt of N-(8-(2-
hydroxybenzoyl)amino)caprylic acid as well as combinations thereof. In some embodiments
the delivery agent is a salt of N-(8-(2-hydroxybenzoyl)amino)caprylic acid as described in
WO02007/121318. In some embodiments the delivery agent is sodium N-(8-(2-
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hydroxybenzoyl)amino)caprylate (referred to as “SNAC” herein), also known as sodium 8-
(salicyloylamino)octanoate.

In some embodiments the composition for use in the invention is in the form of a
solid composition, such as a tablet, for oral administration. In some embodiments the solid
composition comprises semaglutide in an amount in the range of 0.1 — 50 mg, such as 0.5 to
40 mg or 1-30 mg. In some embodiments the solid composition comprises semaglutide in an
amount in the range of 2-20 mg, such as 3-18 mg or 5-15 mg. In some embodiments the
solid composition comprises semaglutide in an amount of about 3 mg, such as about 7 mg or
about 14 mg.

In some embodiments least 30% (w/w) of the solid composition (e.g. tablet) is a salt
of N-(8-(2-hydroxybenzoyl)amino)caprylic acid. In some embodiments least 50% (w/w) of the
solid composition (e.g. tablet) is a salt of N-(8-(2-hydroxybenzoyl)amino)caprylic acid. In
some embodiments the amount of the salt of N-(8-(2-hydroxybenzoyl) amino)caprylic acid
per dose unit of the composition is in the range of 0.20-.5 mmol, 0.25-1.0 mmol, 0.30-0.75
mmol, or such as 0.45-0.65 mmol. In some embodiments the amount of SNAC in the
composition is in the range of 75-600 mg. In some embodiments the amount of SNAC in the
composition is in the range of 75-400 mg, such as from 80-350 mg, such as from about 100
to about 300 mg per dose unit.

In some embodiments the solid composition comprises a lubricant, such as
magnesium stearate. In some embodiments a unit dose of the solid composition comprises:
0.1-50 mg semaglutide, 25-600 mg salt of N-(8-(2-hydroxybenzoyl)amino)caprylic acid (NAC)
(such as the sodium salt of NAC (SNAC)), and 0-25 mg lubricant.

In some embodiments the solid composition the solid composition is in the form of a
dose unit, such as tablet. In some embodiments the weight of the unit dose is in the range of
50 mg to 1000 mg, such as in the range of 50-750 mg, or such as about 100-500 mg. In
some embodiments the weight of the dose unit is in the range of 75 mg to 350 mg, such as in
the range of 50-300 mg or 100-400 mg. The tablet may comprise 30% (w/w) salt of N-(8-(2-
hydroxybenzoyl)amino)caprylic acid, such as the sodium salt of N-(8-(2-
hydroxybenzoyl)amino)caprylic acid (SNAC). In some embodiments the composition may be
granulated prior to being compressed to tablets. The composition may comprise a granular
part and/or an extra-granular part, wherein the granular part has been granulated and the
extra-granular part has been added after granulation. Semaglutide may be included in the
granular part or the extra-granular part. In some embodiments the extra-granular part
comprises semaglutide. In an embodiment the extra-granular part may further comprise a
lubricant and/or a glidant. In an embodiment the granular part may comprise a lubricant
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and/or a glidant. In an embodiment the granular part and the extra-granular part comprise a
lubricant and/or a glidant.

Unless otherwise stated, ranges herein include their end points. In some
embodiments the term “a” means “one or more”. In some embodiments, and unless
otherwise indicated herein, terms presented in singular form also include the plural situation.
Herein the term “about” means +10% of the value referred to, and includes the value. In
some embodiments the term “comprise” as used herein includes “consist of”. In some

embodiments, pH values referred to herein are measured at 25°C.

Non-limiting embodiments of the invention
The invention is further described by the following non-limiting embodiments:

1. A method of treatment of non-alcoholic steatohepatitis (NASH) comprising
administration of semaglutide to a subject.

2. The method according to any one of the preceding embodiments, wherein said
method provides no worsening of liver fibrosis in said subject.

3. The method according to any one of the preceding embodiments, wherein said
method reduces enhanced liver fibrosis (ELF).

4. The method according to any one of the preceding embodiments, wherein ELF is
defined by Formula (I) herein.

5. A method of treatment of non-alcoholic fatty liver disease (NAFLD) comprising
administration of semaglutide to a subject.

6. The method according to any one of the preceding embodiments, wherein said
subject is human.

7. The method according to any one of the preceding embodiments, wherein said
subject is an adult.

8. The method according to any one of the preceding embodiments, wherein said
subject further has liver fibrosis stage 1-3.

9. The method according to any one of the preceding embodiments, wherein said
subject further has liver fibrosis stage 2 or 3.

10. The method according to any one of the preceding embodiments, wherein said liver
fibrosis is defined according to the Kleiner fibrosis classification.

11. The method according to any one of the preceding embodiments, wherein said
subject further has liver fibrosis stage 1-3 according to the Kleiner fibrosis

classification.
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The method according to any one of the preceding embodiments, wherein said
subject further has liver fibrosis stage 2 or 3 according to the Kleiner fibrosis
classification.

The method according to any one of the preceding embodiments, wherein said
method is for chronic management of NASH.

The method according to any one of the preceding embodiments, wherein said
method is continued for at least about 1 year.

The method according to any one of the preceding embodiments, wherein said
method is continued for at least about 48 weeks.

The method according to any one of the preceding embodiments, wherein said
semaglutide is the sole active ingredient administered to said subject.

The method according to any one of the preceding embodiments, wherein said
semaglutide is the sole GLP-1 receptor agonist administered to said subject.

The method according to any one of the preceding embodiments, wherein said
subject is administered one or more additional active ingredients which are not GLP-1
receptor agonists.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered by parenteral administration.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered by subcutaneous administration.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount in the range of about 0.7 to about 5 mg per
week.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount in the range of about 0.7 to about 3.5 mg
per week.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount in the range of about 2.0 to about 4.0 mg
per week.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount in the range of about 2.0 to about 3.5 mg
per week.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount in the range of about 2.0 to about 3.0 mg
per week.
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The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount in of about 2.4 mg per week.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount in of about 2.6 mg per week.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount in of about 2.8 mg per week.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount in of about 3.0 mg per week.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered once daily or less frequent.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered once daily.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered once weekly.

The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in the form of a pharmaceutical composition comprising
one or more pharmaceutically acceptable excipients.

The method according to any one of the preceding embodiments, wherein said
semaglutide is the sole active ingredient in said pharmaceutical composition.
The method according to any one of the preceding embodiments, wherein said
pharmaceutical composition comprises one or more additional active ingredients
which are not GLP-1 receptor agonists.

The method according to any one of the preceding embodiments, wherein said
pharmaceutical composition is in the form of an aqueous solution.

The method according to any one of the preceding embodiments, wherein said
pharmaceutical composition comprises 0.5-5.0 mg/ml semaglutide.

The method according to any one of the preceding embodiments, wherein said
pharmaceutical composition has a pH in the range of about 7.2 to about 7.6, such as
about 7.4.

The method according to any one of the preceding embodiments, wherein said
pharmaceutical composition further comprises a phosphate buffer and propylene
glycol.

The method according to any one of the preceding embodiments, wherein said
pharmaceutical composition further comprises about 2-15 mM phosphate buffer and
about 2-25 mg/ml propylene glycol.
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41. The method according to any one of the preceding embodiments, wherein said
pharmaceutical composition is an aqueous solution comprising about 1.0 mg/ml
semaglutide, about 1.42 mg/ml disodium hydrogen phosphate dihydrate, about 14.0
mg/ml propylene glycol, about 5.50 mg/ml phenol at about pH 7.4.

42. The method according to any one of the preceding embodiments, wherein said
semaglutide is administered by oral administration.

43. The method according to any one of the preceding embodiments, wherein said
semaglutide is administered once daily by oral administration.

44. The method according to any one of the preceding embodiments, wherein said
semaglutide is administered in an amount of 5-45 mg semaglutide once daily by oral
administration.

45. The method according to any one of the preceding embodiments, wherein said
semaglutide is administered by oral administration in the form of a tablet.

46. The method according to any one of the preceding embodiments, wherein said
semaglutide is administered by oral administration in the form of a solid composition,
such as a tablet.

47. The method according to any one of the preceding embodiments, wherein said
semaglutide is administered by oral administration in the form of a solid composition
comprising SNAC, such as at least 30% (w/w) SNAC.

EXAMPLES

Methods

Clinical Trial A

A 72-week, randomised, double-blind, placebo-controlled, six-armed, parallel group,
multicentre, multi-national phase 2 trial comparing once daily (OD) administration of
semaglutide in three different doses (0.1 mg, 0.2 mg and 0.4 mg) with placebo in subjects
with NASH was carried out. A total of 319 subjects received trial product, 302 subjects
completed the trial, and 277 subjects had liver biopsy at trial week 72. Subjects received
once daily (a) semaglutide of (i) 0.05 mg for 4 weeks and 0.1 mg for the remaining trial
period, (ii) 0.05 mg for 4 weeks, 0.1 mg for 4 weeks, and 0.2 mg for the remaining trial
period, (iii) 0.05 mg for 4 weeks, 0.1 mg for 4 weeks, 0.2 mg for 4 weeks, 0.3 mg for 4
weeks, and 0.4 mg for the remaining trial period, or (b) placebo in injection volumes
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corresponding to (i), (ii) or (iii). Administration was performed via subcutaneous injection
using (a) an aqueous solution comprising 1.0 mg/ml semaglutide, 1.42 mg/ml disodium
hydrogen phosphate dihydrate, 14.0 mg/ml propylene glycol, 5.50 mg/ml phenol at pH 7.4, or
(b) a placebo solution comprising the same ingredients as (a) except no semaglutide.
Inclusion criteria for subjects in the trial comprised (i) histologic evidence of NASH based on
evaluation of a liver biopsy obtained up to 21 weeks before screening, (ii) a histological NAS
> 4 with a score of 1 or more in each sub-component of the score, and (iii) liver fibrosis stage
1, 2 or 3 according to the NASH-CRN. Screening was carried out prior to baseline in order to
make assessments used to determine subject eligibility. Exclusion criteria for subjects in the
trial comprised (i) documented causes of chronic liver disease other than NASH and (ii) no
substantial alcohol consumption, defined in the trial as no more than 20 g ethanol per day for
women or no more than 30 g ethanol per day for men. Baseline characteristics for all
randomised subjects in the trial were as shown in Table A. The term “baseline” as used
herein refers to the beginning of the trial prior to administration of semaglutide or placebo.
The term “end of trial” as used herein in relation to Clinical Trial A refers to trial week 72. The
term “all randomised subjects” as used herein refers to subjects allocated to receive
semaglutide or placebo in a clinical trial. The fibrosis stage was determined according to the
Kleiner fibrosis classification.

Table A. Baseline characteristics based on all randomised subjects

Semaglutide OD
Placebo Total
0.1 mg 0.2 mg 0.4 mg
Number of 80 78 82 80 320
subjects
Age (years) [mean 552 (10.9) 581 (9.9) | 543 (10.2) | 524 (10.8) | 55.0 (10.6)
(SD)]
Sex [N (%)]
Female 51 (63.8) 52 (66.7) | 47 (57.3) 44 (55.0) | 194 (60.6)
Male 29 (36.3) 26 (33.3)( 35 (42.7) 36 (45.0) | 126 (39.4)
Region [N (%)]
Europe 44 (55.0) 42 (53.8) [ 41 (50.0) 36 (45.0) | 163 (50.9)
North America 26 (32.5) 27 (346)( 29 (35.4) 34 (42.5) | 116 (36.3)
Japan 10 (12.5) 9 11.5) | 12 (14.6) 10 (12.5) | 41  (12.8)
Type 2 diabetes [N 49 61.3) 51 (65.4) | 49 (59.8) 50 62.5) | 199 (62.2)
()]
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Body weight (kg) 98.4 1.1 971 (22.0) | 96.6 (20.1) | 101.3 (23.3) | 98.4 (21.7)
[mean (SD)]
BMI (kg/m?) [N (%)]
<25 1 (1.3) 0 (00)| 2 (24| 1 (13) | 4 (13
225 to <30 15 (18.8) 18 (31| 17 @07 | 14 (@175 | 64 (20.0)
230 to <35 20 (25.0) 21 (26.9)| 25 (305 | 21 (263)| 87 (272
235 44 (55.0) 39 (50.0) | 38 (46.3) | 44 (55.0) | 165 (51.6)
Fibrosis stage (0-4) [N (%)]
0 0 0 0 0 0
1 23 (28.8) 19 44| 26 @17 22 @75 | 90 (28.1)
2 18 (22.5) 18 (23.1) | 14 71| 22 (75| 72 (22.5
3 39 (48.8) 41 (526) | 42 (51.2)| 36  (45.0) | 158 (49.4)
4 0 0 0 0 0
Hepatocyte ballooning (0-2) [N (%)]
0 0 0 0 0 0
1 58 (72.5) 47 (60.3)| 55 (67.1)| 58 (72.5) | 218 (68.1)
2 22 (27.5) 31 (39.7) | 27 (329 | 22 (275 | 102 (31.9
Lobular inflammation (0-3) [N (%)]
0 0 0 0 0 0
1 30 (37.5) 32 (41.0)| 40 (48.8) 33 41.3) | 135 (42.2)
2 47 (58.8) 44 (56.4) | 37 (@45.1)| 46  (57.5) | 174 (54.4)
3 3 (3.8) 2 (28| 5 (61| 1 (13) | 11 (34
Steatosis (0-3) [N (%)]
0 0 0 0 0 0
1 21 (26.3) 21 (269 | 31 (37.8)| 17 (21.3)| 90 (28.1)
2 42 (52.5) 43 (55.1) | 31 (37.8)| 46 (57.5) | 162 (50.6)
3 17 (21.3) 14 (179 | 20 @44 | 17 @13)| 68 (21.3)
Total NAFLD 49 (0.8) 49 (09) | 48 (09 | 49 (09 | 49 (0.9
activity score (0-8)
[mean (SD)]
Biomarkers [mean (SD)]
ELF 9.8 (1.0) 98 (09) | 99 (1.0) | 96 (09 | 98 (0.9

Liver enzymes [geom. mean (CV)]
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ALT (UL 55 (90.4) 53 (78.4) | 54 (83.8)| 55 (91.7)| 54 (86.2)

AST (UIL) 44 (81.9) 43 (729 | 44 (77| 42 (832 | 43 (78.9)

OD: Once daily, N: Number of subjects, %: Percentage of subjects, SD: Standard deviation, Geom.:
Geometric, CV: Coefficient of variation, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase.

Clinical Trial B

A randomised, double-blind, placebo-controlled, parallel group, multi-centre phase 1
trial was carried out to investigate the effect of 0.4 mg semaglutide once-daily (OD) in 67
subjects with NAFLD and increased liver stiffness. Subjects received once daily either (i)
semaglutide of 0.05 mg for 4 weeks, 0.1 mg for 4 weeks, 0.2 mg for 4 weeks, 0.3 mg for 4
weeks, and then 0.4 mg for the remaining trial period, or (ii) placebo in injection volumes
corresponding to (i). Administration was performed via subcutaneous injection using (a) an
aqueous solution comprising 1.0 mg/ml semaglutide, 1.42 mg/ml disodium hydrogen
phosphate dihydrate, 14.0 mg/ml propylene glycol, 5.50 mg/ml phenol at pH 7.4, or (b) a
placebo solution comprising the same ingredients as (a) except no semaglutide. Inclusion
criteria for subjects in the trial comprised (i) liver steatosis of at least 10% measured by
magnetic resonance imaging proton density fat fraction (MRI-PDFF) at screening, (ii) liver
stiffness between 2.50 and 4.63 kPa (both inclusive) measured by magnetic resonance
elastography at screening, (iii) BMI between 25.0 and 40.0 kg/m2 (both inclusive) at
screening, (iv) liver stiffness >6.50 kPa measured via Fibroscan® (manufactured by
Echosens, Paris, France) at screening, and (v) for subjects with type 2 diabetes mellitus only,
diagnosis of type 2 diabetes mellitus was at least 180 days prior to screening and with
HbA1c of no more than 9.5% at screening. Screening was carried out prior to baseline in
order to make assessments used to determine subject eligibility. Exclusion criteria for
subjects in the trial comprised (i) documented causes of chronic liver disease other than
NAFLD including NASH and (ii) no substantial alcohol consumption, defined in the trial as no
more than 20 g ethanol per day for women or no more than 30 g ethanol per day for men.
Baseline characteristics for all randomised subjects in the trial were shown in Table B. MRI-
PDFF is a determination of the percentage of fat in the entire liver and the method is
described in e.g. Caussy et al. Hepatology. 2018 Aug;68(2):763-772.

Table B. Baseline characteristics based on all randomised subjects

Semaglutide
Placebo Total

0.4 mg OD
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Number of subjects 34 33 67
Age (years) [mean (SD)] 595 (10.1) | 605 (8.5) | 60.0 (9.3
sex [N (%)]

- Female 11 (32.4) 9 (273) | 20 (29.9

- Male 23 (676) | 24 (727) | 47  (70.1)
Type 2 diabetes [N (%)] 28 (824) | 21 (636) | 49  (73.1)
Body weight (kg) [mean (SD)] 1051  (15.3) [ 1023 (12.7) | 103.7 (14.0)
BMI group (kg/m2) [N (%)]

=25 to < 30 2 (5.9 2 (6.1) 4 (6.0)

230to <35 15 (441 | 21 (636) | 36  (53.7)

235 17 (50.00 | 10  (30.3) | 27  (40.3)
Liver stiffness strata [N (%)]

- Low (<3.64 kPa) 28 (82.4) 29 (87.9) 57 (85.1)

- High (23.64 kPa) 6 (17.6) 4 (121) | 10  (14.9)
MR scan [geom. mean (CV)]

- Liver stiffness by MRE (kPa) 3.08 (39.6) | 295 (38.7) | 3.02 (39.3)

- Liver steatosis by MRI-PDFF (%) 181 (70.3) | 17.3 (67.8) | 17.7 (68.9)
Biomarkers [mean (SD)]

-ELF 92 (06) | 90 (0.7) | 9.1 (0.6)
Liver enzymes [geom. mean (CV)]

- ALT (UIL) 40 (892 | 35 (781) | 37  (84.1)

- AST (UL) 31 (715 | 29 (628) | 30 (67.6)

N: Number of subjects, %: Percentage of subjects, SD: Standard deviation, CV: Coefficient of variation, MRE:
Magnetic resonance elastography, MRI-PDFF: magnetic resonance imaging proton density fat fraction, ALT:
Alanine aminotransferase, AST: Aspartate aminotransferase.

Results

Results from Clinical Trial A

Results from Clinical Trial A described above are shown in Tables 1-6 below.
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Table 1. Improvement of hepatocyte ballooning at end of trial compared to baseline, given as
proportion of subjects (%)

Trial population Semaglutide OD Placebo
0.1 mg 0.2 mg 0.4 mg

Fibrosis stage 1-3 at baseline* 61.3 70.5 74.4 38.8

Fibrosis stage 2 or 3 at baseline 61.4 66.1 82.1 39.7

Fibrosis stage 1 at baseline 60.9 84.2 57.7 36.4

Fibrosis stage 2 at baseline 66.7 722 78.6 40.9

Fibrosis stage 3 at baseline 59.0 63.4 83.3 38.9

*i.e. all randomised subjects

Table 2. Improvement of lobular inflammation at end of trial compared to baseline, given as
proportion of subjects (%)

Trial population Semaglutide OD Placebo
0.1 mg 0.2 mg 0.4 mg

Fibrosis stage 1-3 at baseline* 413 47.4 37.8 26.3

Fibrosis stage 2 or 3 at baseline 43.9 49.2 48.2 345

Fibrosis stage 1 at baseline 348 421 15.4 45

Fibrosis stage 2 at baseline 333 38.9 50.0 18.2

Fibrosis stage 3 at baseline 48.7 53.7 476 44 4

*i.e. all randomised subjects

Table 3. Improvement of steatosis at end of trial compared to baseline, given as proportion of
subjects (%)

Trial population Semaglutide OD Placebo
0.1 mg 0.2 mg 0.4 mg

Fibrosis stage 1-3 at baseline* 52.5 60.3 63.4 26.3

Fibrosis stage 2 or 3 at baseline 50.9 59.3 67.9 25.9

Fibrosis stage 1 at baseline 56.5 63.2 53.8 27.3

Fibrosis stage 2 at baseline 61.1 66.7 71.4 31.8

Fibrosis stage 3 at baseline 46.2 56.1 66.7 22.2

* i.e. all randomised subjects
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The results in Tables 1-3 show that treatment with semaglutide resulted in
histological resolution of non-alcoholic steatohepatitis in patients with NASH since all of the
components, and in particular lobular inflammation and hepatocyte ballooning, were
improved. These results also show that improvement or resolution of NASH was achieved by
significantly more subjects compared to placebo for all tested semaglutide dosages based on
all randomised subjects. Fig. 1 also shows the results on improvement of hepatocyte
ballooning at end of trial compared to baseline based on all randomised subjects. The results
in Tables 1-3 also show significant improvement of NASH compared to placebo for the 0.4
mg once daily semaglutide dosage, and in particular for subjects with fibrosis stage 1-3,

fibrosis stage 2 or 3, fibrosis stage 2, or fibrosis stage 3.

Table 4A. Resolution of NASH at end of trial, given as proportion of subjects (%)

Trial population Semaglutide OD Placebo
0.1 mg 0.2mg 0.4 mg

Fibrosis stage 1-3 at baseline* 47.5 46.2 61.0 21.3

Fibrosis stage 2 or 3 at baseline 421 39.0 64.3 19.0

Fibrosis stage 1 at baseline 60.9 68.4 53.8 27.3

Fibrosis stage 2 at baseline 556 61.1 786 227

Fibrosis stage 3 at baseline 35.9 293 59.5 16.7

*i.e. all randomised subjects. Data are based on all randomised subjects with all available assessments
included regardless of treatment status. Subjects with missing data are handled as non-responders.

The results in Table 4A show that treatment with semaglutide resulted in histological
resolution of non-alcoholic steatohepatitis in patients with NASH and fibrosis stage 1-3 or
NASH and fibrosis stage 2-3. Resolution of NASH was achieved by significantly more
subjects compared to placebo for all tested semaglutide dosages based on subjects with
liver fibrosis stage 1-3 at baseline. Resolution of NASH was achieved by significantly more
subjects compared to placebo for all tested semaglutide dosages based on subjects with
fibrosis stage 2 or 3. Resolution of NASH was achieved by significantly more subjects
compared to placebo for all tested semaglutide dosages based on subjects with fibrosis
stage 1, fibrosis stage 2, or fibrosis stage 3. The results in Table 4A also show significant
improvement of resolution of NASH and no worsening in liver fibrosis compared to placebo
for the 0.4 mg once daily semaglutide dosage, and in particular for subjects with fibrosis
stage 1-3, fibrosis stage 2 or 3, fibrosis stage 2, or fibrosis stage 3.
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Table 4B. Resolution of NASH and no worsening in liver fibrosis at end of trial, given as

proportion of subjects [% (P value relative to placebo)]

Trial population Semaglutide OD Placebo
0.1 mg 0.2 mg 0.4 mg

Fibrosis stage 1-3 at baseline* 43.8 (0.0023) 38.5(0.0138) | 56.1 (<0.0001) 20.0

Fibrosis stage 2 or 3 at baseline 40.4 (0.0100) 35.6 (0.0359) 58.9 (<0.0001) 17.2

Fibrosis stage 1 at baseline 522 474 50.0 27.3

Fibrosis stage 2 at baseline 556 556 64.3 18.2

Fibrosis stage 3 at baseline 33.3 26.8 751 16.7

*:i.e. all randomised subjects. Data are based on all randomised subjects with all available assessments
included regardless of treatment status. Two-sided p-values are from a Cochran-Mantel-Haenszel test.
Subjects with missing data are handled as non-responders.

The results in Table 4B show that treatment with semaglutide resulted in histological
resolution of non-alcoholic steatohepatitis in patients with NASH and fibrosis stage 1-3 or
NASH and fibrosis stage 2-3. Resolution of NASH and no worsening in liver fibrosis was
achieved by significantly more subjects compared to placebo for all tested semaglutide
dosages based on subjects with liver fibrosis stage 1-3 at baseline; these results are also
shown in Fig. 2. Resolution of NASH means that the subject no longer fulfils the NASH
diagnosis criteria. Resolution of NASH and no worsening in liver fibrosis was achieved by
significantly more subjects compared to placebo for all tested semaglutide dosages based on
subjects with fibrosis stage 2 or 3. Resolution of NASH and no worsening in liver fibrosis was
achieved by significantly more subjects compared to placebo for all tested semaglutide
dosages based on subjects with fibrosis stage 1, fibrosis stage 2, or fibrosis stage 3. The
results in Table 4B also show significant improvement of resolution of NASH and no
worsening in liver fibrosis compared to placebo for the 0.4 mg once daily semaglutide

dosage.

Table 5. Worsening of liver fibrosis stage determined via liver biopsy at end of trial compared

to baseline, based on all randomised subjects

Semaglutide OD Placebo

0.1 mg 0.2 mg 0.4 mg

Proportion of subjects (%) 10.0 7.7 4.9 18.8
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Data are based on all randomised subjects with all available assessments included regardless of treatment
status. Subjects with missing data are handled as having no-change.

The results in Table 5 show that a lower proportion of subjects across all
semaglutide dosages tested had worsening of liver fibrosis stage compared to placebo.

5 Table 6. Change in enhanced liver fibrosis (ELF) at end of trial compared to baseline relative
to placebo, based on all randomised subjects and results provided as [ETD [95% CI range] p

value]
Semaglutide OD
0.1 mg 0.2mg 0.4 mg
-0.35 [-0.57; -0.14] p=0.0012 -0.40 [-0.62; -0.18] p=0.0003 -0.57 [-0.79; -0.36] p<0.0001

Data are based on all randomised subjects with all available assessments included regardless of tfreatment
status. Estimated treatment differences (ETD) relative to placebo and two-sided p-values are from an ANCOVA
with missing data multiple imputed from the placebo group.

The results in Table 6 show that semaglutide reduced ELF significantly more

10 compared to placebo at all tested semaglutide dosages.

Overall, the results in Tables 1-6 show that semaglutide not only significantly
decreased the severity of NASH compared to placebo but also resulted in a significantly
larger group of patients no longer to fulfilling the criteria of the NASH diagnosis.

15

Results from Clinical Trial B
The results from Clinical Trial B as described above on liver steatosis determined by
20  magnetic resonance imaging proton density fat fraction (MRI-PDFF) are shown in Tables 7-8
and are based on all randomised subjects.

Table 7. Change in liver steatosis by MRI-PDFF at trial week 24, 48 or 72 compared to

baseline
Semaglutide
Week of trial Placebo
0.4 mg OD
Estimated mean ratio * 0.64 0.91
24
Semaglutide vs. placebo ** 0.70 [0.59; 0.84] p=0.0002
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Estimated mean ratio * 0.42 0.89
48
Semaglutide vs. placebo ** 0.47 [0.36; 0.60] p<0.0001
Estimated mean ratio * 0.42 0.83
72

Semaglutide vs. placebo ** 0.50 [0.39; 0.66] p<0.0001

* Estimated mean ratio to baseline based on an analysis of the relative endpoint calculated as value at
landmark visit (i.e. at week 24, 48 or 72 of trial) divided by value at baseline. **: [ETR [95% CI range] p value].
ETR: Estimated treatment ratio. Cl: Confidence interval. Data are based on all randomised subjects with all
available assessments included, which per design are assessed while subjects are treated with randomised
drug. Estimates and two-sided p-values are from a Mixed Model for Repeated Measurements.

The results in Table 7 show that semaglutide significantly reduced liver steatosis.
Already at 24 weeks of trial semaglutide reduced liver steatosis by 30% compared to placebo
and at 48 and 72 weeks of trial semaglutide reduced liver steatosis by about 50% compared
to placebo.

Table 8. Proportion of subjects [% (p value vs. placebo)] with 30% or greater reduction in
liver steatosis by MRI-PDFF at trial week 24, 48 or 72 compared to baseline

Week of trial Semaglutide 0.4 mg OD Placebo
24 64.7 (p=0.0006) 21.2
48 76.5 (p=0.0001) 30.3
72 73.5 (p=0.0006) 33.3

Data are based on all randomised subjects with all available assessments included, which per design are
assessed while subjects are treated with randomised drug. Proportions and two-sided p-values are from a
logistic regression model with missing data imputed by predicted values from a Mixed Model for Repeated
Measurements with MRI-PDFF as continuous response.

The results in Table 8 show that at least 30% reduction in liver steatosis was
achieved with semaglutide in about 65% of subjects at 24 weeks of trial and in about 74-77%
of subjects at 48 and 72 weeks of trial, these results are statistically significant compared to
placebo.

While certain features of the invention have been illustrated and described herein,
many modifications, substitutions, changes, and equivalents will now occur to those of
ordinary skill in the art. It is, therefore, to be understood that the appended claims are
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intended to cover all such modifications and changes as fall within the true spirit of the

invention.



