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Methods of Treating Diabetes

The present tnvention relates to methods of treating diabetes. More particularly,
the present invention relates to methods of treating diabetes with long-acting insulin
recepior agonists. The methods described herein include dosing regimens comprising,
determining and administering doses of long-acting insulin receptor agonists suitable for
once-weekly dosing, such as Weekly Basal Insulin-Fc (BIF).

Diabetes is a chronic disorder characterized by hyperglycemia resulting from
defects in insulin secretion, insulin action, or both. Type 1 diabetes (T1D) is
characterized by little or no insulin secretory capacity, and patients with T1D require
insulin for survival. Type 2 diabetes (T2D) is characterized by elevated blood glucose
levels resulting from impaired insulin secretion, insulin resistance, excessive hepatic
glucose output, and/or contributions from all of the above. In many patients with T2D,
the disease progresses to a requirement for insulin therapy.

Because T1D patients produce little or no insulin, effective insulin therapy
generally involves the use of two types of exogenously administered insulin: a rapid-
acting, mealtime or prandial insulin provided by bolus injections, and a long-acting, basal
insulin, administered once or twice daily to control blood glucose levels between meals
and the overnight period. Treatment of patients with T2D typically begins with
prescribed weight loss, exercise, and a diabetic diet, but when these measures fail to
control elevated blood sugars, then oral medications and incretin-based therapy may be
necessary. When these medications are still insufficient, treatment with insulin is
considered. T2D patients whose disease has progressed to the point that insulin therapy is
required are generally started on a single daily injection of a long-acting, basal insulin.

Basal insulin analogs currently available include insulin glargine, sold under the
tradenames LANTUS®, TOUJEO®, BASALGLAR® and SEMGLEE®, insulin detemir,
sold under the tradename LEVEMIR®, and insulin degludec, sold under the tradename
TRESIBA®. These insulins are each indicated for once-daily administration.

Treatment regimens involving daily injections of existing insulin therapies can be
complicated and painful to administer and can result in undesired side effects, such as
hypoglycemia and weight gain. Therefore, even after initiation of insulin therapy, many
diabetic patients are unwilling or unable to comply, or are incapable of complying, with

the insulin therapy necessary to maintain close control of blood glucose levels. Research
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is being conducted to identify insulin products with longer duration of action; thus,
requiring fewer injections than currently available insulin products, including as
infrequently as once-weekly. Such products would have the potential to improve
acceptance and compliance.

There are, however, potential problems associated with administration of products
with prolonged insulin activity. For example, prolonged insulin activity could
theoretically carry a higher risk for hypoglycemic events or a longer duration of such
events and/or weight gain. In addition, administration of a product having prolonged
insulin activity once-weekly may require multiple weeks to reach a steady state of insulin
activity, resulting in sub-optimal control of hyperglycemia in the interim. While
increased risk of hypoglycemia, weight gain and/or sub-optimal hyperglycemia control
could be potential downsides of products having longer duration of insulin action than
existing insulins, such risks could be managed or eliminated through use of optimized
doses and dosing regimens.

W02014/009316 describes insulin derivatives which are stated to have a long
enough time of action that it is sufficient to administer them with a frequency of about
once weekly in order for the diabetic patient to get a sufficient basal administration of
insulin. A treatment regimen for these derivatives is proposed in W0O2016/001185.

US2016/0324932 describes fusion proteins having prolonged duration of action at
the insulin receptor sufficient for dosing as infrequently as once-weekly, including BIF.
A specific dosing regimen is not described.

There remains a need for insulin therapies requiring fewer injections than
currently available insulin products. There also remains a need for methods of treatment
using such insulin therapies either without increasing or with reducing the risk of
hypoglycemia compared to currently available insulin products. There remains a need for
insulin therapies requiring fewer injections than currently available insulin products.
There remains a need for insulin therapies providing enhanced glycemic control as
compared to currently available insulin products. There also remains a need for methods
of treatment using such insulin therapies either without increasing or with reducing the
risk of weight gain compared to currently available insulin products. There also remains
a need for insulin therapies to be administered in a manner that allows patients to quickly

reach steady-state serum levels.
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SUMMARY OF THE INVENTION
Accordingly, the present invention provides a methad of providing glycemic
control in a subject inn need thereof having diabetes comprising:
ay administering to satd subject an initial dose of BIF according to the following
criteria;
1) the initial dose is a loading dose if the subject:
a. isinsulin naive;
b. has T2D and fasting glucose (FG) > 120 mg/dL; or
¢. hastype TiD;
i1} the initial dose is a weekly maintenance dose if the subject has T2D
but does not meet the criteria set forth above in a. orb.; and
b) administering to said subject one or more weekly maintenance doses once-
weekly starting one week after administration of the initial dose.
In another aspect, the present invention provides BIF for use in the treatment of
diabetes, wherein the treatment comprises providing glycemic control by:
ay administering to said subject an initial dose of BIF according to the following
criteria;
i} the initial dose is a loading dose if the subject:
a. isinsulin naive;
b, has T2D and FG > 120 mg/dL; or
¢c. hasTily
i) the initial dose is a weekly maintenance dose if the subject has T2D but
does not meet the criteria set forth above ina. or b.; and
b} administering to said subject one or more weekly maintenance doses once-
weekly starting one week after administration of the tnitial dose.
The present invention also provides criteria for selecting loading doses and
maintenance doses of BIF for use the treatment of diabetes.
In another aspect, the present invention provides a method of providing glycemic
control in a subject having diabetes comprising:
a) determining a first dose of a long-acting insulin receptor agonist suitable for

once-weekly dosing to be administered to the subject;
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b) administering the first dose of the insulin receptor agonist suitable for once
weekly dosing to the subject;

¢} measuring the subject’s fasting glucose (FGJ;

dy tallying the subject’s frequency and severity of hypoglycemia;

e} determining a second dose of the insulin receptor agonist suitable for once
weekly dosing to be administered io the subject based on the subject’s FG
determined in step ¢) and frequency and severity of hypoglycemia determined
in step d); and

f} administering the second dose of the insulin receptor agonist suitable for once
weekly dosing.

The present invention also provides methods of providing glycemic control in a
subject having diabetes comprising administering a loading dose of a long-acting insulin
receptor agonist suitable for once-weekly dosing to be administered to the subject.

In certain embodiments, the loading dose is determined by: first determining the
subject’s expected weekly maintenance dose; and then multiplying the subject’s expected
weeldy maintenance dose by the ratio of steady-state concentration : single dose peak
concentration for the long-acting insulin receptor agonist suitable for once-weekly dosing.
DETAILED DESCRIPTION OF THE INVENTION

The present application provides dosing regimens, uses and methods of treatment
for long-acting insulin receptor agonists suitable for once-weekly dosing.

When used herein, the term “insulin receptor agonist” refers to a protein that binds
to and activates the insulin receptor, resulting in a lowering of blood glucose levels and/or
suppression of hepatic glucose output, characteristics which can be tested and measured
using known techniques, such as those shown in the studies described below. The term
“long-acting insulin receptor agonist” refers to an insulin receptor agonist having a
prolonged pharmacokinetic and pharmacodynamic profile to control blood glucose levels
between meals when administered no more frequently than once or twice daily. When
used herein in connection with an insulin receptor agonist, the term “suitable for once-
weekly dosing” refers to a long-acting insulin receptor agonist with a pharmacokinetic
and pharmacodynamic profile that is sufficiently prolonged to control blood glucose

levels between meals when administered no more frequently than once weekly.
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Examples of such molecules include fusion proteins as described in US2016/0324932,
including BIF.

BIF, also known as insulin efsitora alfa, comprises a dimer of an insulin receptor
agonist fused to a human IgG Fc region, wherein the insulin receptor agonist comprises
an insulin B-chain analog fused to an insulin A-chain analog through the use of a first
peptide linker and wherein the C-terminal residue of the insulin A-chain analog is directly
fused to the N-terminal residue of a second peptide linker, and the C-terminal residue of
the second peptide linker is directly fused to the N-terminal residue of the human IgG Fc
region. BIF isidentified by CAS registry number 2131038-11-2, which provides the
following chemical names: (1) Insulin [ 16-glutamic acid, 25-histidine, 27-glycine, 28-
glycine, 29-glycine, 30-glycine] (human B-chain) fusion protein with peptide (synthetic
7-amino acid linker) fusion protein with insulin [47-threonine, 51-aspartic acid, 58-
glycine] (human A-chain) fusion protein with peptide (synthetic 20-amino acid linker)
fusion protein with immunoglobulin G2 (human Fc fragment), dimer; and (2) Homo
sapiens Insulin B-chain [Y16>Y(16), F25>H(25), TPKT27-30>GGGG(27-30)] (1-30)
fusion protein with diglycylseryltetraglycyl (31-37) Insulin A-chain [110>T(47),
Y14>D(51), N21>G(58)] (38-58) fusion protein with
tris(tetraglycylglutaminyl)pentaglycyl (59-78) Homo sapiens Immunoglobulin heavy
constant gamma 2 {del-CH1, hinge-(7-12), CH2, CH3[K'">del(300)]} (79-299), dimer
(80-80':83-83")-bisdisulfide, expressed in CHO cells, alfa glycosylated.

Each monomer of BIF has the amino acid sequence set forth in SEQ ID NO:1:

FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSL
DQLENYCGGGGGQGGGGQGGGGQGGGGGECPPCPAPPVAGPSVELEPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVQEFNWYVDGVEVHNAKTKPREEQEN
STERVVSVLTVVHODWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQ
VYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPM
LDSDGSFFLYSKLTVDKSRWOOGNVESCSVMHEALHNHYTQKSLSLSPG

(SEQ ID NO:1). Each monomer includes intrachain disulfide bonds between cysteine
residues at positions 7 and 44, 19 and 57, 43 and 48, 114 and 174 and 220 and 278. The
two monomers are attached by disulfide bonds between the cysteine residues at positions
80 and 83 to form the dimer. BIF’s structure, function and production are described in

more detail in U.S. Patent Application Publication No. 2016/0324932.
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When used herein, the term “BIF” refers to any insulin receptor agonist comprised
of two monomers having the amino acid sequence of SEQ ID NO:1, including any
protein that is the subject of a regulatory submission seeking approval of an insulin
receptor agonist product that relies in whole or part upon data submitted to a regulatory
agency by Eli Lilly and Company relating to BIF, regardless of whether the party seeking
approval of said product actually identifies the insulin receptor agonist as BIF or uses
some other term.

Multiple aspects of dosing regimens for and methods of using long-acting insulin
receptor agonist suitable for once-weekly dosing are described herein. In certain aspects,
the regimens, uses and methods described herein include determination and
administration of an initial or loading dose of such insulin receptor agonists. In other
aspects, the regimens, uses and methods described herein include determination and
administration of weekly maintenance doses, including when and how to adjust weekly
maintenance doses.

Embodiments of criteria and guidelines for determining loading doses and weekly
maintenance doses are described in more detail below.

Determination and Administration of Loading Dose.

In certain embodiments, the methods, uses and dosing regimens described herein
include determination and administration of a loading dose. With a long elimination
half-life, administration of once-weekly insulin receptor agonists suitable for once weekly
dosing, following a weekly dosing regimen could result in pharmacokinetic steady-state
not being reached for multiple weeks. In addition, the long elimination half-life of such
products when administered once-weekly for multiple weeks may result in peak
concentration levels significantly greater than the peak serum concentration level that
would be observed after administration of a single dose. Certain embodiments of the
regimens, uses and methods described herein address these issues through administration
of a single initial one-time-only loading dose designed to reduce the time to reach
pharmacokinetic steady state. Thus, when used herein, the term “loading dose” refers to a
first dose of long-acting insulin receptor agonist suitable for once-weekly dosing
administered to a given subject that is larger than the dose that would be expected to be

used for long-term of maintenance treatment.
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The loading doses described herein generally comprise a single dose that is greater
than the expected weekly maintenance dose, described in more detail below, by a factor
that allows a near steady-state concentration to be reached within the first week after
administering the single dose. The factor by which an expected weekly maintenance dose
is increased to result in a loading dose that will provide such an effect is determined based
on the ratio of the: (a) serum concentration of insulin receptor agonist after administration
of a sufficient number of weekly maintenance doses to reach steady-state; to (b) peak
serum concentration of insulin receptor agonist reached after administration of a single
dose of the expected weekly maintenance dose. This ratio may be referred to as the
“steady-state concentration : single dose peak concentration.” Thus, for example, if the
serum concentration of insulin receptor agonist reached after a sufficient number of
expected weekly maintenance doses have been administered to reach steady-state is 3
times greater than the peak serum concentration reached after administration of a single
dose, the steady-state concentration : single dose peak concentration ratio is 3, and the
loading dose would be a single dose that is 3 times greater than the expected weekly
maintenance dose.

When used herein, the term “expected weekly maintenance dose,” refers to the
dose of insulin receptor agonist suitable for once-weekly dosing that would be expected
to be needed to provide glycemic control in a given subject. The expected weekly
maintenance dose is determined prior to initiation of treatment with the insulin receptor
agonist suitable for once-weekly dosing, whereas weekly maintenance doses administered
during the course of treatment are determined based on various criteria described in more
detail below. In certain embodiments for patients who are insulin-naive, the expected
weekly maintenance dose may be set at a fixed level, such as 100 insulin units (also
referred to herein as U or IU). In other embodiments, such as for patients already being
treated with a basal insulin, the initial weekly maintenance dose or “expected weekly
maintenance dose” may be based on factors such as the subject’s current daily basal
insulin dose and/or the subject’s fasting glucose (FG), and optionally other factors such as
frequency and severity of hypoglycemia and body weight (BW).

In certain embodiments, the loading dose ranges from about 1.5 to about 5 times
greater than the expected weekly maintenance dose. In certain embodiments, the loading

dose ranges from about 1.5 to about 3 times greater than the expected weekly
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maintenance dose. In certain embodiments, the loading dose is about 1.5, 1.6, 1.8, 2 or 3
times greater than the expected weekly maintenance dose.

For BIF, steady-state serum concentration levels following initiation of once-
weekly dosing is predicted to be reached after approximately 8 to 10 or 12 weeks of once-
weekly administration without a loading dose. A near steady-state concentration can be
reached within the first week of dosing when using a loading dose approximately 3-fold
higher than the initial weekly maintenance dose or expected weekly maintenance dose.
In certain preferred embodiments, the insulin receptor agonist suitable for once weekly
dosing is BIF, and the loading dose is about 3 times greater than the initial weekly
maintenance dose or expected weekly maintenance dose.

Where the subject is already being treated with an existing basal insulin, such as
insulin degludec or insulin glargine, and is being switched to an insulin receptor agonist
suitable for once-weekly dosing, the expected weekly maintenance dose of insulin
receptor agonist suitable for once-weekly dosing is typically based at least in part on the
subject’s current basal insulin dose.

Because such a subject’s daily basal insulin doses are being replaced by a single
dose each week, the daily dose in units must be translated into a weekly dose, referred to
herein as the “daily basal dose weekly equivalent,” that would be expected to provide the
same level of insulin activity each day upon reaching steady-state through once-weekly
dosing. The daily basal dose weekly equivalent could be expressed in insulin units or mg.
If expressed in insulin units, the daily dose of units of once-daily basal insulin prior to
initiation of treatment with a once-weekly insulin receptor agonist would be multiplied by
7 in order to obtain the daily basal dose weekly equivalent of once-weekly insulin
receptor agonist. For example the daily basal dose weekly equivalent for a patient who
had been receiving 42 units / day of insulin degludec prior to initiation of treatment with a
once-weekly insulin receptor agonist would by 294 units.

In certain embodiments, the once-weekly insulin receptor agonist is provided in a
device that allows for adjustment in 5- or 10-unit increments, so when determining doses
of once-weekly insulin to be administered, the daily basal dose weekly equivalent
calculated as described above would be rounded to the nearest 5 or 10 units. Thus, in

certain embodiments when the once weekly insulin is provided in a device allowing for



10

15

20

25

30

WO 2022/132709 PCT/US2021/063231

-9-

dose adjustments in 5-unit increments, a daily basal dose weekly equivalent of 294 units,
calculated as described above, could be rounded to 295 units or 290 units.

If expressed in mg, the dose in units must be converted to the mg equivalent based
on the potency of the insulin receptor agonist suitable for once weekly dosing using what
is referred to herein as either a “weekly basal conversion factor,” or a “daily basal
conversion factor.” For example, one mg of BIF has been determined to provide about 35
units over the course of a week, so the weekly basal conversion factor of BIF has been
determined to be about 35 U/week/mg and the daily basal conversion factor of BIF has
been determined to be about 5 U/day/mg. Thus, the mg dose of BIF for a patient who had
been receiving 42 units per day of insulin degludec would be about 8.4 mg (42 units/day
x 7 days =294 units/week / 35 U/week/mg).

In certain embodiments, the determination of a daily basal dose weekly equivalent
may require additional adjustments for patients being treated with certain basal insulins.
For example, for patients being treated with neutral protamine Hagedorn (NPH) insulin
twice-daily, in certain embodiments their daily basal insulin dose should be reduced by
20% before determining their daily basal dose weekly equivalent as described above.
Similarly, for patients being treated with U300 insulin glargine, in certain embodiments
their daily basal insulin dose should be reduced by 20% before determining their daily
basal dose weekly equivalent as described above.

In certain embodiments, the dosing regimens, uses and methods described herein
are designed to minimize the time until a subject reaches acceptable glycemic control by
providing a loading dose. In certain embodiments wherein a patient with T2DM is
currently being treated with a once-daily basal insulin with or without multiple daily
doses of insulin (MDI), and is replacing their existing basal insulin with a once-weekly
insulin receptor agonist, the need for a loading dose depends on the patient’s FG prior to
initiation of treatment with the once-weekly insulin receptor agonist. For example, in
certain embodiments if such a patient has baseline FG > 120 mg/dL a loading dose would
be provided, whereas if such a patient has baseline FG < 120 mg/dL no loading dose may
be necessary.

In certain embodiments, when a loading dose of BIF is indicated for such a T2DM
patient having baseline FG > 120 mg/dL, the loading dose is 3x greater than the daily

basal dose weekly equivalent, determined as described above. Thus, for example, the
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loading dose of BIF for a patient being treated with 42 units per day of insulin degludec
would be 885 units [3x(42 units / day x 7 days = 294 units, rounded to nearest 5 = 295
units)]. In certain embodiments, determination of the loading dose is subject to a
maximum limit. For example, in certain embodiments the maximum loading dose is
1600 units. Thus, for example in such embodiments, if the calculated loading dose is >
1600 units, the loading dose would be 1600 units. In certain embodiments when a
loading dose is not indicated for such a patient having baseline FG < 120 mg/dL, the first
dose of BIF to be administered would be a weekly maintenance dose, determined, for
example as described in more detail below.

In certain embodiments for T1D patients, a loading dose is indicated, but the
amount of the loading dose depends on factors such as the patient’s FG. For example, in
certain embodiments, the loading dose for a T1D patient having FG < 140 mg/dL, the
loading dose would be 3x greater than the daily basal dose weekly equivalent, as
described above for T2DM patients. For patients with FG > 140 mg/dL, in certain
embodiments the loading dose would be adjusted upward. For example, in certain
embodiments, for a patient having a baseline FG between 141-160 mg/dL, their loading
dose would be calculated by first increasing their prior daily dose by a factor of 10-20%
and then converting that increased dose into a weekly dose by multiplying by 7. For a
patient having a baseline FG > 160 mg/dL, the upward adjustment would be increased by
a factor of 20-30%. Such an embodiment is set forth in Table 1 below:

Baseline FBG Loading Dose

<140 mg/dL Prior daily dose (U) x 7 x3

141 — 160 mg/dL [Prior daily dose x 1.1 to 1.2; increase dose
by 10 to 20%] x 7 x3

> 160 mg/dL [Prior daily dose x 1.2 to 1.3; increase dose
by 20 to 30%] x 7 x3

Table 1. Loading dose determination for T1D patients.

In other embodiments, determination of the expected weekly maintenance dose
may require further adjustment beyond calculating a daily basal dose weekly equivalent.
For example, if the subject’s FG at initiation of treatment is above target levels, the daily
basal dose weekly equivalent in certain embodiments should be increased in order to
determine the expected weekly maintenance dose. Although the exact amount of

adjustment may vary for particular insulin receptor agonists, the adjustments in certain
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embodiments would typically comprise increases between about 10-70%, with subjects
having FG levels relatively further away from target levels requiring adjustments at the
higher end of that range as compared to subject’s having FG levels closer to target levels.
Likewise, in certain embodiments if the subject’s FG at initiation of treatment is below
target levels, the daily basal dose weekly equivalent should be reduced in order to
determine the expected weekly maintenance dose. Although the exact amount of
adjustment may vary for particular insulin receptor agonists, the adjustments in certain
embodiments would typically comprise reductions between about 10-50%.

For example, in certain embodiments for a subject switching from a daily basal
insulin to BIF, dose adjustments for an expected weekly maintenance designed to enable
a subject to either remain at or quickly reach a target FG of 100 mg/dL are set forth below
in Table 2:

Median Median BIF Basal Insulin Equivalent Dose Adjustment (mg)
Baseline FG Baseline Prior Basal Prior Basal Prior Basal
(mg/dL) FG Insulin Dose Insulin Dose Insulin Dose
(mmol/L) <15U 16-30U >30U
<80 <44 -0.25 -1 -15
80 -100 44-55 No change No change No change
101 - 140 56-17.1 +0.25 +0.5 +0.75
141 - 180 7.8-10.0 +0.5 +1 +1.5
181 — 220 10.1-12.2 +0.75 +1.5 +2
>220 >12.2 +1 +2 +3

Table 2. Dose adjustments for expected weekly maintenance dose that would be used to

calculate the loading dose for patients switching from a daily basal insulin to BIF .

In embodiments following the guidelines set forth in Table 2, the need for and

magnitude of any adjustments to the basal insulin equivalent dose of a subject switching
from an existing basal insulin to BIF is based on the subject’s FG and prior basal insulin
dose. For example, the basal insulin equivalent dose of a subject taking 25 U / day of
insulin degludec would be 5 mg, and if that subject’s FG is 150 mg/dL the recommended
dose adjustment would be to add 1.5 mg, so the expected weekly maintenance dose
would be 6.5 mg. As described above, in certain preferred embodiments, the loading

dose should be increased 3-fold, so the recommended loading dose would be 19.5 mg.
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The guidelines for determining the loading dose for a subject switching from an
existing basal insulin to BIF described above may also be represented in the form of the
following equation:

Loading dose = 3*(basal insulin equivalent dose — (0.25*X) + (0.25*Y))

wherein:
X =0 if the subject’s median FG is > 80;
X =1 if the subject’s median FG is < 80 and prior daily basal insulin
dose was < 15U,
X =4 if the subject’s median FG is < 80 and prior daily basal insulin
dose was 16-30 U; or
X = 6 if the subject’s median FG is < 80 and prior daily basal insulin
dose was > 30 U,

and wherein:
Y = 0 if the subject’s median FG is < 100;
Y = 1if the subject’s median FG is between 101-140 and prior basal
insulin dose was < 15 U;
Y = 2 if either the subject’s median FG was 141-180 and prior basal
insulin dose was 16-30 or the subject’s median FG was 101-140 and
prior basal insulin dose was 16-30 U;
Y = 3 if either the subject’s median FG is 181-220 and prior basal
insulin dose was < 15 U or the subject’s median FG is 101-140 and
prior basal insulin dose was > 30 U;
Y = 4 if either the subject’s median FG is > 220 and prior basal insulin
dose was < 15 U;
Y = 6 if either the subject’s median FG is 181-220 and prior basal
insulin dose was 16-30 U or the subject’s median FG is 141-180 and
prior basal insulin dose was > 30 U; or
Y = 8 if either the subject’s median FG is > 220 and prior basal insulin
dose was 16-30 U or the subject’s median FG was 181-220 and prior
basal insulin dose was > 30 U; and
Y = 12 if the subject’s median FG is > 220 and prior basal insulin dose
was > 30 U.
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In other embodiments for a subject switching from a daily basal insulin to BIF, the
expected weekly maintenance dose and loading dose may be determined based on the
subject’s daily basal insulin dose prior to initiation of treatment with BIF and baseline

HbAlc level, as set forth in table 3 below:

Daily basal Expected Weekly
insulin dose prior | Baseline HbAlc (%) | Loading dose (mg) | maintenance dose
to randomization (mg)
10IU-191U <8.5 8 6
20IU-291U <8.5 14 8
30IU-391U <8.5 17 11
401U -501U <8.5 25 14
>501U <8.5 34 17
10IU-191U >8.5 17 6
201U -291U >8.5 25 8
301U -391U >8.5 34 11
401U -501U >8.5 42 14
>501U >8.5 50 17

Table 3.

Patients who are not currently being treated with a basal insulin and who are
starting on a once-weekly insulin receptor agonist — referred to herein as “insulin-naive”
patients — do not have an existing daily basal insulin dose, so a basal insulin equivalent
dose cannot form the basis for determination of an expected weekly maintenance dose
and/or loading dose. Thus, for such patients, in certain embodiments, the initial weekly
maintenance dose is set at a fixed level selected to approximate the needs of , e.g., 100 U,
regardless of the other characteristics of the patient, so the loading dose of BIF would be
300 U.

In other embodiments for such patients, the expected weekly maintenance dose
and/or loading dose is determined according to other characteristics of the patient,
including for example the patient’s FG and BW. In certain embodiments, the loading
doses for such patients are designed to enable the patients to reach target FG levels
relatively quickly. In certain embodiments, the guidelines for selecting a loading dose
incorporate a “baseline loading dose” — based on the potency of the insulin receptor
agonist — for subjects having FG and BW each below certain thresholds, and incorporate

progressive upward adjustment in dose corresponding with increases in FG and/or BW.
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In certain embodiments, the baseline loading dose for a given insulin receptor
agonist is referred to herein as a “baseline loading dose,” and the amount of any needed
adjustment based on increases in FG and/or BW is expressed as the addition of a certain
number or percent of additional baseline loading dose amounts that should be added.
Certain insulin receptor agonists may have a baseline loading dose expressed as a number
of insulin units and others may have a baseline loading dose expressed as mg. In certain
embodiments, the amount of any needed upward adjustment is based on the fraction or
number of additional baseline loading doses that should be added. For example, when
determining the loading dose for an insulin having a baseline loading dose of 30 IU and a
subject whose FG and/or BW leads to a recommendation for an increase to the baseline
loading dose of 50%, the loading dose would be 45 TU.

In certain embodiments, the amount of any recommended adjustment for the
loading dose is based in part on where the patient’s FG sits within at least three ranges of
FG levels: a low range, a mid range and a high range. In certain embodiments, the low
range is FG < 140, the mid-range is FG between 141-220 and the high range is FG > 220,
wherein FG in the low range does not lead to any recommended increase in the baseline
loading dose, FG in the mid-range leads to a recommended increase of 100-200% of the
baseline loading dose, and FG in the high range leads to a recommended increase of
300% of the baseline loading dose. In certain embodiments, the mid-range comprises two
ranges, a first mid-range for FG between 141-180 and a second mid-range for FG
between 181-220, wherein the first mid-range leads to a recommended increase of 100%
of the baseline loading dose and the second mid-range leads to a recommended increase
of 200% of the baseline loading dose.

Similarly, in certain embodiments, the amount of any recommended dose
adjustment for the loading dose is based in part on where the patient’s BW sits within at
least 3 ranges of BW: a low range, a mid range and a high range. In certain
embodiments, the low range is BW < 80 kg, the mid-range is BW between 80.1-120 kg
and the high range is BW > 120.1 kg, wherein a BW in the low range does not lead to any
recommended increase in the baseline loading dose, a BW in the mid-range leads to a
recommended increase of 50-100% of the baseline loading dose, and FG in the high range
leads to a recommended increase of 150% of the baseline loading dose. In certain

embodiments, the mid-range comprises two ranges, a first mid-range for BW between
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80.1 to 100 kg and a second mid-range for BW between 100.1-120 kg, wherein the first

mid-range leads to a recommended increase of 50% of the baseline loading dose and the

second mid-range leads to a recommended increase of 100% of the baseline loading dose.

For example, in certain embodiments, the recommended loading dose designed to

enable an insulin-naive patient starting on BIF to quickly reach steady-state serum

concentration and either remain at or quickly reach a target FG of 100 mg/dL are set forth

below in Table 4:
Median Median Body Weight (kg) at Baseline
Baseline FG Baseline FG 100.1 —
(mg/dL) (mmol/L) <80 80.1 - 100 120 >120.1
<140 <77 4 mg 6 mg 8 mg 11 mg
141 — 180 7.8-10.0 8 mg 11 mg 15 mg 17 mg
181 — 220 10.1-12.2 13 mg 15 mg 17 mg 19 mg
> 220 >122 17 mg 19 mg 21 mg 23 mg
Table 4.

According to the regimen set forth in Table 4, the loading dose for a patient not

currently being treated with a daily basal insulin and starting on BIF is based on the

subject’s FG and BW. For example, the loading dose for a subject with FG 150 mg/dL
and BW of 110 kg would be 15 mg.

In other embodiments, the loading dose for an insulin-naive subject is determined

according to the guidelines set forth below in Table 5.

Median FG value from 3 Body Weight (KG)

days (mg/DL) <80 81-100 101-120 >120

100-140 120 LU. 200 L.U. 240 LU. 280 L.U.

141-180 250 LU. 280 L.U. 420 LU. 490 1L.U.

181-220 370 LU. 420 1L.U. 560 L.U. 560 1.U.

>220 490 LU. 560 L.U. 630 LU. 700 LU.
Table 5.

Determination and Administration of Weekly Maintenance Doses.

In certain embodiments, the present specification describes methods of

determining and administering weekly maintenance doses of once weekly insulin receptor

agonists suitable for once weekly dosing. When used herein, the term “weekly



10

15

20

25

30

WO 2022/132709 PCT/US2021/063231

-16-

maintenance dose” refers to any single weekly dose of insulin receptor agonist suitable
for once-weekly dosing other than a loading dose, as defined above.

In certain embodiments, weekly maintenance doses may be specifically identified
herein according to the number of previous doses of insulin receptor agonist that have
been administered. For example, use herein of the term “first weekly maintenance dose”
refers to either the weekly maintenance dose administered one week after the loading
dose was administered or the initial dose, if no loading dose was administered. Use
herein of the term “second weekly maintenance dose” refers to the weekly maintenance
dose administered the week after the “first weekly maintenance dose.” Use herein of the
term “third weekly maintenance dose” refers to the weekly maintenance dose
administered the week after the “second weekly maintenance dose.”

In certain embodiments, the regimens, uses and methods described herein provide
for determination and administration of one or more weekly maintenance doses, and are
designed to enable patients to reach target FG levels after administration of as few doses
as possible while minimizing the risk of hypoglycemia.

The dose regimens herein vary in their complexity, with less complex regimens
providing advantages on ease of interpretation and implementation, and more complex
adjustments and regimens providing potential advantages in terms of glucose control. In
general, however, the regimens described herein share certain common features: dose
decreases when FG is low; no dose adjustments when FG is at or near target; and dose
increases when FG is high. In addition, in certain embodiments the magnitude of dose
adjustment generally depends on how far the patient’s FG is from target —e.g., FG well
above or below target would result in a larger adjustment than FG slightly above or below
target.

In certain embodiments wherein the patient has T2D and has not yet progressed to
the need for MDI treatment, the initial weekly maintenance dose is either 100 U, for
insulin naive patients, or is equal to the daily basal dose weekly equivalent described
above for patients currently being treated with a once-daily basal insulin (i.e., 7x the
patient’s current daily dose of basal insulin). For subsequent weekly maintenance doses,
determining whether dose adjustments are needed will be determined based on the

patient’s FG levels.
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In certain embodiments, adjustments to weekly maintenance doses may be

determined according to the guidelines set forth below in Table 6:

Median FG Value (mg/dL) Dose Adjustment (Units)
<80 -20
80-120 No change
121-140 +20
>140 +40
Table 6.

In other embodiments, in particular for T2DM patients who are switching from a

once-daily basal insulin but have not progressed to MDI treatment and either have median

FG <120 mg/dL prior to initiation of treatment with a once-weekly insulin and/or a once

daily basal insulin dose of <20 units/day, adjustments to weekly maintenance doses may

be determined according to the guidelines set forth below in Table 7.

Median FG Value (mg/dL) Dose Adjustment (Units)
<80 -20
80-120 No change
121-140 +10
>140 +20
Table 7.

In other embodiments, in particular for patients who are switching from a once-

daily basal insulin and have a once daily basal insulin dose of <10 units/day, adjustments

to weekly maintenance doses may be determined according to the guidelines set forth

below in Table 8.

Median FBG

BIF Dose adjustment

mg/dL Mmol/L Units

<80 <4.4

(=) 20 units (decrease)

80-120 4.4-6.6

No change to dose

121-140 [6.7-7.7

(+) 5 units (increase)

>140 >7.7

(1) 10 units (increase)

Table 8.
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In addition, any adjustments to weekly maintenance doses described above
typically take into account any incidents of hypoglycemia. For example, if a patient
experienced any episode of hypoglycemia as indicated by a blood glucose of <70 mg/dL
in the previous week, his or her dose should not be increased, even with a median FG
falling into one of the ranges for which a dose adjustment would be recommended.
Further, certain criteria may lead to a recommended decrease in the dose. For example, in
certain embodiments, a dose reduction of 40 units is recommended for a patient who

meets any of the criteria set forth in Table 9 below.

Hypoglycemia Dose Reduction Criteria Based | Unit Dose Decrease
on BG Values
> 3 episodes < 70 mg/dL 40 units
> 1 nocturnal episode < 70 mg/dL
> 1 episode < 54 mg/dL

any confirmed severe hypoglycemia

Table 9. Exemplary hypoglycemia-based dose decreases.

In certain embodiments for T2D patients being treated with MDI and who are
switching from once-daily basal insulin to a once-weekly insulin, adjustments to weekly
maintenance doses may be determined according to the guidelines set forth below in

Table 10.

Median BIF adjustment (units)
FBG Baseline Baseline
(mg/dL) FG < 120 mg/dL and/or daily basal | FG > 120 and daily basal dose > 20
dose < 20 units units
<80 -10to 20 -20
80-120 No change No change
121-140 +10 +20
> 140 +20 +40
Table 10.

For T1D patients, similar to the loading dose calculations described above in
Table 10, in certain embodiments, determination of the patient’s first weekly maintenance
dose depends on the patient’s baseline FG prior to initiation of treatment with the once
weekly insulin.

For example, in certain embodiments, the first weekly maintenance dose for a

T1D patient having FG < 140 mg/dL, the loading dose would be 7x greater than their
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daily basal dose, but for patients having baseline FG 141-160 or > 160, their daily basal
dose would be increased by about 10-20% or about 20-30%, respectively, before
converting to a weekly dose, as depicted in Table 11 below.

Baseline FBG
<140 mg/dL
141 — 160 mg/dL

First weekly maintenance dose

Prior daily dose (U) x 7

[Prior daily dose x 1.1 to 1.2; increase
dose by 10 to 20%] x 7

[Prior daily dose x 1.2 to 1.3; increase
dose by 20 to 30%] x 7

> 160 mg/dL

Table 11. Dose adjustments for first weekly maintenance dose for T1D patients.
Adjustments for subsequent weekly maintenance doses for T1D patients in certain
embodiments are determined according to the patient’s FG and current dose of once-
weekly insulin. For example, the upwards adjustment in dose of patients having FG
above the target glucose range may be more aggressive for patients that received a dose
above a certain threshold, and less aggressive for patients that received a dose below a
certain threshold. In certain embodiments, adjustments to weekly maintenance doses for

T1D patients may be determined according to the guidelines set forth below in Table 12.

Median FPG (mg/dL) Adjustment

Current dose < 100 U Current dose > 100 U
<80 Previous lower dose Previous lower dose
80-120 No change No change
121-150 +5U0 +10U
151-180 +10U +20U
>180 +20U +30U

Table 12. Dose adjustments for subsequent weekly maintenance doses for T1D patients.
The dose adjustments described above in Tables 11 and 12 may also be subject to
caveats for patients who experienced hypoglycemia events. Although the hypoglycemia-
based limitations on dose adjustments described above for T2D patients not being treated
with MDI may in some cases also be appropriate for T1D and T2D patients being treated
with MDI, those limitations may result in some cases in underdosing of weekly basal
insulin, because such patients may experience hypoglycemia associated with their MDI
treatment and/or disease characteristics that would unnecessarily trigger dose reductions
or limitations on dose increases of their basal insulin. Thus, in certain embodiments, for
patients being treated with MDI, their once-weekly basal dose should be reduced to the

previous lower dose if the patient experienced hypoglycemia believed to be attributed to
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the once-weekly basal insulin, rather than the patient’s prandial insulin. For example, a
reduction to the previous lower dose may be indicated in some embodiments if the patient
had any incident of nocturnal hypoglycemia. For example, in such embodiments, even if a
patient’s FBG from the preceding week was greater than 120 and a dose increase would
be indicated according to the guidelines set forth above in Tables 11 or 12, if the patient
had hypoglycemia warranting a reduction in dose of basal insulin, their dose of once
weekly insulin would be decreased to the previous lower dose they had received prior to
the dose administered the preceding week. In certain embodiments, if the patient had no
previous dose because this was the first assigned dose, then the daily basal dose weekly
equivalent may be decreased, for example by about 10-20%. Similarly, if the patient had
been receiving the same weekly maintenance dose since start of treatment, the previous
week’s dose may be decreased by about 10-20%.

In certain embodiments that may be applicable to a broad spectrum of patients,
adjustments to weekly maintenance doses may be determined according to the guidelines

set forth below in Table 13:

FG Value (mg/dL) Dose Adjustment (Units)
<54 -28
55-70 -14
71-100 No Change
101-125 14
>125 28
Table 13.

In addition, in certain embodiments such as those set forth in the guidelines above
in Table 5, dose decreases are implemented if any of the following occur: multiple
episodes of recorded hypoglycemia with SMBG <70 mg/dL; severe hypoglycemia
(requiring assistance); or documented hypoglycemia <54 mg/dL in the preceding week.
In certain embodiments, the dose may not be increased if any individual blood glucose
reading was documented at <70 mg/dL at any time in the preceding week.

The guidelines described above may also be expressed in the form of the
following equation:

Weekly maintenance dose = previous dose — 14*X + 14*Y
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wherein:
X=0ifFGis>71;
X=1ifFGis 55-70; or
X =2ifFGis <54; and
5 wherein:
Y =0if FG <100;
Y=1ifFGis 101-125; or
Y =2ifFGis>125;
with the proviso that Y may not be > 0 if the subject had any SMBG reading <70
10 mg/dL at any time in the preceding week.
In other embodiments, the FG target is 120 mg/dL and the criteria for dose

adjustments are set forth in Table 14 below:

Criteria used to determine dose Dose adjustment criteria
< 70mg/dL -2mg
71 to 99 mg/dL -1.4mg
100 to 119 mg/dL 0 mg
120 to 139 mg/dL 0 mg
140-180 mg/dL +14mg
> 180 mg/dL +2 mg
Number of hypoglycemic episodes to 1
trigger dose reduction
Dose reduced by -1.4mg
Dose adjustment interval 14 days
Table 14.

In other embodiments, the FG target is 140 mg/dL, and the criteria for dose
15  adjustments are set forth in Table 15 below:

Criteria used to determine dose Dose adjustment criteria for target FG 140
mg/dL

<70mg/dL -2mg

71 to 99 mg/dL -1.4mg

100 to 119 mg/dL 0 mg

120 to 139 mg/dL + 1 mg

140-180 mg/dL + 1.4 mg

> 180 mg/dL +3 mg
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Number of hypoglycemic episodes to 1
trigger dose reduction
Dose reduced by -1.4mg
Dose adjustment interval 30 days

Table 15.

In certain embodiments, determination of weekly maintenance doses may also
take into consideration the number of previous doses of insulin receptor agonist the
patient has been administered. While the complexity of such regimens may vary, in
general the magnitude of recommended dose adjustment is relatively greater for the first
weekly maintenance dose administered to a patient having certain characteristics than for
the second or subsequent weekly maintenance doses.

In certain embodiments, adjustments to weekly maintenance doses may be

determined according to the guidelines set forth below in Table 16:

Median FG value Dose adjustment based on previous weeks insulin dose

from 3 days (Units)

(mePh) Week 2 Week 3 Week 4 and
subsequent

<80 -70 =70 -14

81-100 -42 -28 No change

101-140 No change No change 14

141-180 120 70 28

>180 210 120 42

Table 16.

In addition to the guidelines in Table 16, dose decreases will be implemented based on

the occurrence of any of the following instances of hypoglycemia: multiple episodes of

recorded hypoglycemia with SMBG <70 mg/dL; severe hypoglycemia (requiring

assistance); and/or documented hypoglycemia <54 mg/dL in the preceding week. In

addition, the dose may not be increased if any SMBG reading was documented at <70

mg/dL at any time in the preceding week.

In certain embodiments, the guidelines for adjustment of weekly maintenance

doses set forth in Table 16 above are implemented in the form of the following equation:

Weekly maintenance dose = previous dose — 14*X + 14*Y
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wherein:

X =0 if either: the subject’s FG is > 101; or the subject has been administered at
least 3 previous doses and has FG 81-100;

X =1 if the subject’s FG is <80 and the subject has been administered at least 3
previous doses;

X =2 if the subject’s FG is 81-100 and the subject has been administered two
previous doses;

X =3 if the subject’s BW is 81-100 and the subject has been administered one
previous dose; or

X= 5 if the subject’s median FG is <80 and the subject has been administered one
previous dose; and

wherein:

Y =0 if either: the subject’s FG is < 100; or the subject’s FG is 81-100 and the
subject has been administered at least 3 previous doses;

Y =1 if the subject’s FG is 101-140 and the subject has been administered at least
3 previous doses;

Y =2 if the subject’s FG is 141-180 and the subject has been administered at least
3 previous doses;

Y =3 if the subject’s FG is >180 mg/dL and the subject has been administered at
least 3 previous doses;

Y =5 if the subject’s FG is 141-180 and the subject has been administered 2
previous doses;

Y =8.57 if either: the subject’s FG is 141-180 and the subject has been
administered 1 previous dose; or the subject’s FG is >180 and the subject has been
administered 2 previous doses; or

Y = 15 if the subject’s FG is >180 and the subject has been administered 1
previous dose;

with the proviso that Y may not be > 0 if the subject had any SMBG reading <70
mg/dL at any time in the preceding week.

In certain embodiments, the adjustments recommended for weekly maintenance

doses to be administered each week may be described through reference to addition or

subtraction of a given fraction or quantity of “dose adjustment units,” which represents



10

15

20

25

30

WO 2022/132709 PCT/US2021/063231

24-

the smallest dose adjustment recommended for that particular insulin. For example, if the
smallest dose adjustment recommended for any patient being treated with a given insulin
receptor agonist is 2 U, an increase of 4 dose adjustment units would refer to an increase
of 8 IU. In certain embodiments, the dose adjustment unit is between about 0.5-5 IU. In
other embodiments the dose adjustment unit is between about 0.75-4 IU. In other
embodiments the dose adjustment unit is between about 1-3 IU. In a preferred
embodiment the dose adjustment unit is 1.75 IU. Dose adjustment units may also be
expressed in other units of measure, such as mg.

In certain embodiments, the regimens, uses and methods described herein are
designed to achieve FG of 100 mg/dL and comprise 5 ranges based on these patient
characteristics: (1) < about 80 mg/dL; (2) between about 80 to — about 100 mg/dL; (3)
between about 101 — about 140 mg/dL; (4) between about 141 — about 180 mg/DI; and (5)
> about 180 mg/dL. For patients in the first range who have switched from a daily basal
insulin, the recommended dose adjustment is a decrease for each of the first, second and
third (or any subsequent) weekly maintenance doses, but the amount by which the dose is
decreased is reduced for the second and third (or any subsequent) weekly maintenance
doses by 30% and 50%, respectively, as compared to the amount by which the dose is
decreased for the first weekly maintenance dose. For patients in the second range who
have switched from a daily basal insulin, the recommended dose adjustment is a decrease
for the first and second weekly maintenance doses, wherein the amount by which the dose
is decreased is reduced for the second weekly maintenance dose by 50% as compared to
the amount by which the dose is decreased for the first weekly maintenance dose, and no
dose adjustment is recommended for the third (or any subsequent weekly maintenance
doses). For patients in the third range who have switched from a daily basal insulin, no
adjustment is recommended for the first and second weekly maintenance doses, and an
upward adjustment is recommended for third (or any subsequent) weekly maintenance
dose. For patients in the fourth range who have switched from a daily basal insulin, the
recommended dose adjustments are increases for the first, second and third (or any
subsequent) weekly maintenance dose, but wherein the amount of increase for the second
and third (or any subsequent) weekly maintenance dose decreases by 50% as compared to
the amount of increase for the first weekly maintenance dose. Finally, for patients in the

fifth range, the recommended dose adjustments are increases for the first, second and
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third (or any subsequent) weekly maintenance dose, but wherein the amount of increase

for the second and third (or any subsequent) weekly maintenance dose decreases by 50%

and 75%, respectively, as compared to the amount of increase for the first weekly

maintenance dose.

For example, for patients who have switched from a daily basal insulin to BIF, the

recommended dose adjustments in certain embodiments are set forth in Table 17 below:

Median Fasting Median Fasting Week 1 Week 2 Week 3
glucose glucose (Visit 4) (Visit 5) (Visit 6) and
(mg/dL)? (mmol/L) (2" dose) (3" dose) all

Subsequent
Weeks
<80 mg/dL or <4.4 mmol/L or
have any nocturnal | have any nocturnal
hypoglycemia or hypoglycemia or 3 3 3
multiple (>3) multiple (>3) D-2mg D-14mg D-1mg
episodes of episodes of
hypoglycemia hypoglycemia

80 — 100 mg/dL 44-55 D-15mg D-1mg D

101 — 140 mg/dL 56-77 D D D+0.5mg

141 — 180 mg/dL 7.8—-10.0 D+ 1.5mg D+ 1mg D+ 0.5 mg

>180 mg/dL >10.0 D+ 3 mg D+ 1.5mg D+ 1 mg

Table 17. D = previous dose.

In certain embodiments, the dose adjustments for weekly maintenance doses for

insulin-naive patients targeting FG of 100 mg/dL follow the same general principles as

described above, but with some differences in specific application of those principles,

such as different magnitudes of adjustments and distinctions in recommended

adjustments, in some cases, depending on the size of the previous dose. In certain

embodiments, the recommended dose adjustments for insulin-naive patients who initiate

basal insulin treatment on BIF are set forth in Table 18 below:

Median FG Median FG Week1 | Week 2 Subsequent Week
(mg/dL) (mmol/L) (Visit 4) | (Visit 5) Dose <5 Dose >5
@ (3" dose) mg mg
dose)

<80mg/dLor |<44mmol/Lor | D-2mg|D-2mg | D-2mg | D-3mg
have any have any
nocturnal nocturnal

hypoglycemia or | hypoglycemia or
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multiple episodes |multiple episodes
of hypoglycemia | of hypoglycemia
80 — 100 mg/dL 44-55 D-15 | D-1mg | No change No
mg change
101 — 140 mg/dL 56-717 No No D+05 [D+1mg
change change mg
141 — 180 mg/dL 7.8-10.0 D+4mg|(D+2mg | D+1Img [ D+1.5
mg
> 180 mg/dL >10.0 D+7mg| D+4mg D+15 | D+2mg
mg

Table 18. D = previous dose.

In certain embodiments, after dose adjustments determined according to the
criteria described above have been administered for a certain number of weeks, patients
will reach a level of serum glucose control for which the need for dose adjustment may be
determined less frequently than once a week. For example, in certain embodiments, a
patient will use the criteria described above to determine dose adjustments once a week
for the first 8, 9, 10, 11 or 12 weeks of treatment, but thereafter will only determine
whether an adjustment is needed every 2, 3 or 4 weeks. In certain preferred
embodiments, a patient will use the criteria described above to determine dose
adjustments once a week for the first 12 weeks of treatment, but thereafter will only
determine whether an adjustment is needed every 4 weeks. Even in these embodiments,
however, incidents of hypoglycemia may preclude dose increases or lead to dose
decreases according to the criteria described above.

Although certain of the embodiments described above are described for use with
particular patient populations defined by certain criteria, such as whether the patient has
T1D or T2D, the patient’s baseline FG, whether the patient is being treated with a daily
basal insulin, the patient’s current dose of basal insulin, and whether the patient is being
treated with MDI, use of such embodiments need not be mutually exclusive to that
population. Thus, in some cases aspects of guidelines described above for one population
may be used as appropriate for determination of doses and dose adjustments for other
populations as well.

In certain embodiments, the doses described herein are administered from a re-
usable pen injector, or a disposable pen device.

Other definitions.
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When used herein, the terras “approximately” and “about” are intended to refer to
an acceptable degree of error for the amount or quantity indicated given the nature or
precision of the measurements. For example, the degree of error can be indicated by the
number of significant figures provided for the measurement, as is understood in the art,
and includes but is not limited to a variation of +/-1 in the most precise significant figure
reported for the amount or quantity. Typical exemplary degrees of error are within 20
percent (%), preferably within 10%, and more preferably within 5% of a given value or
range of values. Numerical quantities given herein are approximate unless stated
otherwise, meaning that the term “about” can be inferred when not expressly stated.

When used herein, the term “dose” or “doses” refers to the quantity of insulin
receptor agonist suitable for once weekly dosing that is administered to an individual in
discrete amount at a particular point in time. When used in connection with the terms
dose, dosing, doses and the like, the term “adjustment” refers to the quantity of any
decrease or increase to the dose administered the prior week. When used in connection
with the terms dose, dosing, doses and the like, the term “regimen” refers to a set of
guidelines for determining and administering one or more doses and/or adjustments
thereto.

When used herein, the term “baseline” refers to characteristics of a patient prior to
initiation of treatment with an insulin receptor agonist suitable for once weekly dosing.
For example, a patient’s baseline FG is his or her FG before the initial dose of insulin
receptor agonist suitable for once weekly dosing is administered.

When used herein, the terms “fasting glucose,” “FG,” “fasting blood glucose,”
“FBQG,” “fasting plasma glucose” or “FPG” refer to plasma glucose level from a sample
of blood taken or obtained via continuous glucose monitoring (CGM) after a patient fasts
overnight. When used in the context of determining the dose of insulin receptor agonist
suitable for once weekly dosing to be administered to a patient, unless otherwise specified
herein, the patient’s FG is determined as the median FG from multiple days, typically at
least 3 days and no more than 7 days.

When used herein, the termas “treatment,” “treat,” “treating,” and the like, are
meant to include slowing or attenuating the progression of a disease or disorder.  These
terms also include alleviating, ameliorating, attenuating, eliminating, or reducing one or

more symptoms of a disorder or condition, even if the disorder or condition is not actually
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eliminated and even if progression of the disorder or condition is not itself slowed or
reversed.

Treatment with “MDI” refers to treatment with injections of basal insulin in
combination with a bolus or prandial insulin. Bolus or prandial insulins are shorter-acting
and typically given at mealtime. Examples of bolus or prandial insulins used in such
regimens include insulin lispro, insulin aspart, insulin glulisine, and regular insulin.

A “subject” refers to a mammal, preferably a human with a disease, disorder or
condition that would benefit from treatment with an insulin receptor agonist suitable for
once weekly dosing.

“Glyeemic control” refers to a subject’s blood sugar levels, as measured for
example by biood glucose and/or HbA e levels; “providing” glycemic control refers to
maintaining or improving glycemic control; “maintaining” glycemic control refers to
maintaiving the time with blood glucose levels within a target range and/or waintaining
or reducing HbAlc; “improving” glycemic control refers to increasing the time with
blood glucose levels within a target range and/or reductions in HbAlc; and “in need of
further” glycemic control refers to a need for an increased time with blood glucose levels
in a target range and/or reductions in HbAlc.

“HbAlc” refers to glycated hemoglobin levels, which develop when hemoglobin
joins with glucose in the blood. HbAlc levels are a commonly used measure of glycemic
control in patients with diabetes.

“Hypoglycemia” refers to low blood sugar, and an “episode” of hypoglycemia
refers to an instance of low blood sugar, as observed for example in a plasma glucose test
or value from a personal blood glucose meter (BGM) or CGM device, in many cases less
than about 70 mg/dL.

An episode of “severe” hypoglycenia is a severe event characterized by altered
mental and/or physical status requiring assistance for treatment of hypoglycemia. For
example, a subject with altered mental status, and could not assist in their own care, or
was semiconscious or unconscious, or experienced coma with or without seizures, and the
assistance of another person was needed to actively administer carbohydrate, glucagon, or
other resuscitative actions. Glucose measurements may not be available during such an

event, but neurological recovery attributable to the restoration of glucose concentration to
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normal is considered sufficient evidence that the event was induced by a low glucose
concentration.

The methods of treatment and uses described herein may be provided in
simultaneous or sequential combination with other T2D treatruents, including oral T2D
medications such as metformin, and/or other injectable medications including rapid-
acting or basal insulins or GLP-1 receptor agonists.

Certain non-limiting embodiments of the subject matter described herein are as
follows:

Embodiment 1. A method of improving glycemic control in a subject
having diabetes comprising:

a) determining a first dose of a long-acting insulin receptor agonist suitable for
once-weekly dosing to be administered to the subject;

b} administering the first dose of the insulin receptor agonist suitable for once

weekly dosing to the subject;

<) measuring the subject’s fasting glucose (FG);
d} tallying the subject’s frequency and severity of hypoglycemia;
e} determining a second dose of the insulin receptor agonist suitable for once

weekly dosing to be administered to the subject based on the subject’s FG determined in
step ¢) and frequency and severity of hypoglycemia determined in step d); and

f} administering the second dose of the insulin receptor agonist suitable for
once weekly dosing.

Embodiment 2, The method of emnbodiment 1, wherein the first doseis a
{oading dose.

Fmbodiment 3. A method of improving glycemic control in a subject
having diabetes comprising: admimstering a single loading dose of a long-acting insulin
receptor agonist suitable for once~-weekly dosing to the subject; and administering a
weekly maintenance dose of the insulin receptor agonist suitable for once-weekly
administration to the subject.

Embodiment 4. The method of either of embodiments 2 or 3, wherein the
loading dose is determined by determining the subject’s expected weekly maintenance

dose; and multiplying the subject’s expected weekly maintenance dose by 3.
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The method of any of embodiments 1-4 wherein the long-acting insulin receptor
agonist is BIF.

Embodiment 5. The method of any of embodiments 2-3, wherein the
subject i3 switching treatment from a daily basal insulin to the long-acting insulin
receptor agonist suitable for once-weekly dosing, and wherein the expected weekly
maintenance dose is determined by obtaining the subject’s currently daily dose of daily
basal insulin; and multiplying the subject’s currently daily dose of daily basal insulin by

Hmbodiument 6. The method of embodiment 1, wherein the subject is
switching from a daily basal insulin to the insulin receptor agonist suitable for once-
weekly dosing, and wherein the first dose is deterroined by roultiplying the weekly
equivalent of the subject’s prior daily insulin dose by 3.

~y
7
/

Embodiment The method of embodiment 3, wherein the subject is
insulin-naive, and wherein the ioading dose is between about 3 mg and about 16.5 mg.

Frmbodiment 8. The method of any of embodiments 1-4, wherein the
loading dose is selected from the group consisting of 3 mg, 4.5 mg, 6 mg, 7.5 mg, % mg,
10.5 mg, 12 mg, 13.5 mg, 15 mg and 16.5 mg.

Embodiment 9. The method of any of embodiments 4-5, wherein the
loading is determined by a process comprising;

a) obtaining the subject’s FG and body weight (BW3,

b) calculating the loading dose according to the following eguation:

foading dose =3 + (3*X) + (1.5%7)

wherein:

X is 0 if the subject’s FGis < 140;

Xis 1 if the subject’s FGis 141-180;

X is 2 if the subject’s FG s 181-200; or

X is 3 if the subject’s FGis > 200;

and wherein:

Y is 0 if the subject’s BW is <80 kg;

Y is 1 if the subject’s BW is 80.1-100 kg;

Y is 2 if the subject’s BW is 100.1-120 kg; or

Embodiment 10, Y is 3 if the subject’s BW is > 120.1.
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Frmbodiment 11 The method of embodiment 2, wherein the long-acting
insulin receptor agonist suitable for once~-weekly dosing is BIF, and wherein the expected
weekly maintenance dose is determined by:

a) obtaining the subject’s FG and prior daily basal wnsulin dose in units,

by dividing identifying the subject’s prior daily basal insulin dose by 5 U/mg to
obtain the basal insulin equivalent dose of BIF;

¢y calculating the expected weekly maintenance dose according to the
following equation:

expected weekly maintenance dose = basal insulin equivalent dose of BIF ~
{0.25%X) + (0.25%Y)

wherein:

X =0 if the subject’s median FG is > 80;

¥ =1 if the subject’s median FG is < 80 and prior daily basal insulin dose was <
15U;

X =4 if the subject’s median FG is < 80 and prior daily basal insulin dose was 16-
30U or

X =6 if the subject’s median FG is < 80 and prior daily basal insulin dose was >
30,

and wherein:

Y =0 if the subject’s median FG is < 100;

Y =1 if the subject’s median FG is between 101-140 and prior basal insulin dose
was <15 U

Y =2 if either the subject’s median FG was 141-180 and prior basal insulin dose
was 16-30 or the subject’s median FG was 101-14 and prior basal insulin dose was 16-30
U,

Y =3 if either the subject’s median FG is 181-220 and prior basal insulin dose
was < 15 U or the subject’s wedian FG is 101-140 and prior basal insulin dose was > 30
U

Y =4 if either the subject’s median FG is > 220 and prior basal insulin dose was <
15U
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Y =6 if either the subject’s median FG is 181-220 and prior basal insulin dose
was 16-30 U or the subject’s median FGis 141-180 and prior basal insulin dose was > 30
U;

Y = § if either the subject’s median FG is > 220 and prior basal insulin dose was
16-30 U or the subject’s median FG was 181-220 and prior basal insulin dose was > 30
U; or

Y = 12 if the subject’s median FG is > 220 and prior basal insulin dose was > 30
U

Embodiment 12. The method of embodiment 3 wherein the expected weekly
maintenance dose is determined by

a) obtaning the subject’s FG and prior datly basal insulin dose 0 units;

by dividing identifying the subject’s prior daily basal insulin dose by 7 U/mg to
obtain the equivalent dose of BIF; and

¢} determining whether the dose of BIF should be adjusted, wherein the
subject’s dose of BIF should be:

1) decreased by an amount between 0.25 mgto 1.5 mg if the subject’s FG s
< 80; or

ii) increased by an amount between 0.25 mgto 3 mg if the subject’s FG is >
101.

Embodiment 13. The method of embodiment 10, wherein the subject’s FG is
< 80 mg/dL and wherein the amount of decrease in the expected weekly maintenance
dose of BIF is determined according to the following criteria:

a) if the subject’s prior basal insulin dose is < 15 U then decrease the dose by
0.25 mg;

b) if'the subject’s prior basal insulin dose is 16-30 U, then decrease the dose by
1 mg; or

c) ifthe subject’s prior basal insulin dose is > 30 U then decrease the dose by
1.5 mg.

Embodiment 14. The method of embodiment 10, wherein the subject’s FG is
> 101 and wherein the amount of increase in the expected weekly maintenance dose of

BIF is determined according to the following criteria:
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a) If the subject’s prior basal insulin dose is < 15 U, then increase the dose by an
amount between 0.25 mg and 1 mg;

b) If the subject’s prior basal insulin dose is 16-30 U, then increase the dose by
an amount between 0.5 mg and 2 mg; or

¢) Ifthe subject’s prior basal insulin dose is > 30 U, then increase the dose by an
amount between 0.75 mg and 3 mg.

Embodiment 15. The method of embodiment 10, wherein the subject’s prior
basal insulin dose is < 15 U and wherein the amount of increase in the weekly
maintenance dose of BIF is determined according to the following criteria:

a) if the subject’s FG is between 101-140 then increase the dose by 0.25 mg;

b) ifthe subject’s FGis between 141-180 then increase the dose by 0.5 mg;

c) if'the subject’s FGis between 181-220 then increase the dose by 0.75 mg; or

d) ifthe subject’s FGis > 220 then increase the dose by 1 mg.

Embodiment 16. The method of embodiment 10, wherein the subject’s prior
basal insulin dose is 16-30 U and wherein the amount of increase in the weekly
maintenance dose of BIF is determined according to the following criteria:

a) if the subject’s FG is between 101-140 then increase the dose by 0.5 mg;

b) if'the subject’s FG is between 141-180 then increase the dose by 1 mg;

c) if'the subject’s FGis between 181-220 then increase the dose by 1.5 mg; or

d) ifthe subject’s FGis > 220 then increase the dose by 2 mg.

Embodiment 17. The method of embodiment 10, wherein the subject’s prior
basal insulin dose is > 30 U and wherein the amount of increase in the weekly
maintenance dose of BIF is determined according to the following criteria:

a) if the subject’s FG is between 101-140 then increase the dose by 0.75 mg;

b) if'the subject’s FG is between 141-180 then increase the dose by 1.5 mg;

c) if'the subject’s FG is between 181-220 then increase the dose by 2 mg; and

d) ifthe subject’s FGis > 220 then increase the dose by 3 mg.

Embodiment 18, The method of any of embodiments 1-6, wherein the
subject has T2D and wherein the weekly maintenance dose is determined by a process
comprising:

a} tallying the incidence and timing of hypoglyceemia for one week after

administration of the previous dose;
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b} determining the subject’s FG in the week after administration of the previous
dose; and

¢} calculating the weekly maintenance dose according to the following equation:

Weekly maintenance dose = previous dose/X — 0.5Y +0.257;

wherein:

X i3 3 if the previous dose was the loading dose; ot

X is 1 if the previous dose was a weekly maintenance dose; and

wherein:

Y is 0 if either the subject has a median FG > 100 and has been administered nor
more than one previous weekly maintenance dose or the subject has a median FG > 80
and has been adroivistered more than one previous weekly maintenance doses;

Y is 1 if the subject has a median FG of 80-100 and has been administered one
previous weekly maintenance dose;

Y is 2 if the subject has a median FG of 80-100 and has not been administered any
previous weekly maintenance doses;

Y 15 3 if during the preceding week the subject has any of a median F(G < 80, any
episode of nocturnal hypoglycemia, or multiple episodes of hypoglycemia and either has
not been administered more than one previcus weekly maintenance dose or has been
administered more than one previous weekly maintenance dose and had a previous
weekly maintenance dose <5 mg; or

Y is 4 if during the preceding week the subject: has any of a median FG <80, any
eptsode of nocturnal hypoglycemia, or multiple episodes of bypoglycemia; and has been
administered more than one previous weekly maintenance dose and had a previous
weekly maintenance dose > 5 mg;

and wherein:

7 1s G if the subject either has a median FG < 100 mg/dL or has a median FG
between 101-140 mg/dL and has received no more than one previous weekly raintenance
dose;

Z is 1 if the subject has median FG between 101-140, and has been administered
more than 1 previous weekly maintenance doses and had a previous weekly maintenance

dose < S mg;
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Z is 2 if the subject has been administered more than 1 previous weeldy
maintenance doses and either has a median FG between 101-140 and had a previous
weekly maintenance dose > 5 mg or has a median FG between 141-180 and had a
previous weekly maintenance dose < S mg;

Z is 3 if the subject has a median FG > 180 and has been administered more than 1
previous weeldy maintenance doses and had a previous weekly maintenance dose < S mg;

Z is 4 if the subject has a median FG between 141-180 and has been administered
more than I previous weekly maintenance doses and had a previous weekly maintenance
dose > 5 mg;

Z is & if the subject either has been administered one previous weekly
maintenance dose and has FG between 141-180 or has been administered more than one
previous weekly maintenance doses, has FG > 180 and had a previous weekly
maintenance dose of > 5 mg;

7 is 12 if the subject either has not been administered any previous weekly
maintenance doses and has FG between 141 — 180 or has been administered one previous
weeldy maintenance dose and has FG > 180; or

Z 15 20 if the subject has not been administered any previous weekly maintenance
doses and has FG > 180

Embodiment 19. The method of any of embodiments 1-6, wherein the
subject’s first weekly maintenance dose is determined by a process comprising:

ay tallying the incidence and timing of hypoglycemia for one week after
administration of the loading dose;

b} determining the subject’s FG in the week after administration of the loading
dose;

¢y dividing the loading dose by 3; and

d} determining whether the dose resulting from step ¢) should be adjusted in
order to obtain the weekly maintenance dose according to the following criteria

i} reduce the dose by 1.5 mg if the subject had one or more of the following
during the preceding week: median FG of < 80 mg/dL, an episode of nocturnal

hypoglycemia or multiple episodes of hypoglycemia;
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it} reduce the dose by 1 myg if during the preceding week the subject had each
of median FG of 86 — 100 mg/dL., no more than one episcde of hypoglycemia and no
episades of nocturnal hypoglycemia;

it} do not change the dose if duriug the preceding weel the subject had each
of: median FG of 101-140 mg/dL, no more than one episode of hypoglveemia and no
episodes of nocturnal hypoglycemia,

iv) increase the dose by 3 mg if during the preceding week the subject had
cach of: FG of 141-180 mg/dL, no more than one episode of hypoglycemia and no
episodes of nocturnal hypoglycemia; and

v} increase the dose by 5§ myg if during the preceding week the subject had FG

> 180 mg/dL, no more than one episode of hypoglycemia and no episodes of nocturnal

hypoglycemia.
Embodiment 20. The method of any of embodiments 1-7 further comprising:

a) determining a second weekly maintenance dose of the insulin receptor
agonist to be administered to the subject; and

b} administering the second weekly maintenance dose of the insulin receptor
agonist to the subject one week after the first weekly maintenance dose was administered
to the subject.

Embodiment 21. The method of embodiment 19 wherein the subject has TZD
and wherein the second weekly maintenance dose is determined by a process comprising:
ay tallying the incidence and timing of hypoglycemia for one week after

administration of the first weekly maintenance dose;
b} determining the subject’s FG in the week after administration of the first
weekly maintenance dose; and
¢y determining whether the first weekly maintenance dose should be adjusted 1o
order to obtain the second weekly maintenance dose according to the following criteria:
i} reduce the dose by 1.5 mg if during the preceding week the subject had
one or more of: median FG of < 80 mg/dL, an episode of nocturnal hypoglycemia or
multiple episcedes of hypoglycemia;
it} reduce the dose by 0.5 mg if during the preceding week the subject had
each oft median FG of 80 — 100 mg/dL, no more than one episode of hypoglycemia and

no episodes of nocturnal hypoglycemia,
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tii} do not change the dose if during the preceding week the subject had each
of median FG of 101-140 mg/dL, no more than one episode of hypoglycemia and no
episades of nocturnal hypoglycemia;

i} increase the dose by 1.5 mg if during the preceding week the subject had
each of’ median FG of 141-180 mg/dL, no more than one episode of hypoglycemia and
no episodes of nocturnal hypoglycemia; and

v} increase the dose by 3 mg if during the preceding week the subject had
cach of median FG > 180 mg/dL, no more than one episode of hypoglycemia and no
episodes of nocturnal hypoglycemia.

Embodiment 22. The method of cither of embodiments 19-20 further
COMPrising:

ay determining a third weekly maintenance dose of the insulin receptor agonist
to be administered to the subject; and

by administering the third weekly maintenance dose of the insulin receptor
agonist to the subject one week after the second weekly maintenance dose was
administered to the subject.

Embodiment 23. The method of embodiment 21 wherein the third weekly
maintenance dose is determined by a process comprising:

ay tallying the incidence and timing of hypoglycemia for one week after
administration of the second weekly maintenance dose;

b} determining the subject’s FG in the week after administration of the second
weekly maintenance dose;

¢) determining whether the second weekly maintenance dose should be adjusted
in order to obtain the third weekly maintenance dose according to the following criteria:

1} if the previous weekly maintenance dose was <5 mg:

a. reduce the dose by 1.5 mg if during the preceding week the subject
had one or more of: median FG of < 80 mg/dl., an episode of nocturnal hypoglycemia or
multiple episodes of hypoglycemia;

b do not change the dose if during the preceding week the subject
had each of’ median FG of 80 — 100 mg/dL, no more than one episode of hypoglycemia

and no episodes of nocturnal hypoglycemia;
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c. increase the dose by 0.25 mg if during the preceding week the
subject had each of median FG of 101-140 mg/dL, no more than one episode of
hypoglycemia and no episodes of nocturnal hypoglycemia;

d. increase the dose by 0.5 mg if during the preceding week the
subject had each of: median FG of 141-180 mg/dL, no more than one episode of
hypoglycemia and no episodes of nocturmnal hypoglycemia; or

€. increase the dose by 0.75 mg if during the preceding week the
subject had each of! median FG > 180 mg/dL, no more than one episode of hypoglveemia
and no episodes of nocturnal hypoglycemia.

i) if the previous weekly maintenance dose was > 5 mg;

a. reduce the dose by 2 mg if during the preceding week the subject
had one or more of: median FG of < 80 mg/dL, an episode of nocturnal hypoglycenia or
multiple episodes of hypoglycemia;

b. do not change the dose if during the preceding week the subject
had cach of: median FG of 80 — 100 mg/dL, no more than one episode of hypoglycemia
and no episodes of nocturnal hypoglycemia;

c. increase the dose by 0.5 mg if during the preceding week the
subject had each of median FG of 101-140 mg/dL., no more than one episode of
hypoglycemia and no episodes of nocturnal hypoglycemia;

d. increase the dose by 1 mg if during the preceding week the subject
had each of’ median FG of 141-180 mg/dL, no more than one episode of hypoglycemia
and no episodes of nocturnal hypoglycemia; or

e. increase the dose by 1.5 mg if during the preceding week the
subject had each oft median FG > 180 mg/dL, no more than one episode of hypoglycemia
and no episodes of nocturnal hypoglycemia.

Embodiment 24, The method of either of embodiments 21 or 22, further
comprising administeriog one or more subsequent weekly maiotenance doses, wherein
the subsequent weekly maintenance dose is determined according to the criteria set forth
in items i) and ii) of embodiment 22.

Embodiment 25. The method of any of embodiments 3 or 6-8, wherein the

weekly maintenance dose is determined by a process comprising:
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ay dallying the incidence and timing of hypoglycemia for one week after
administration of the previcus dose;

b} determining the subject’s FG in the week after administration of the previous
dose; and

¢} calculating the weekly maintenance dose according to the following equation:

Weekly maintenance dose = previous dose/X — 0.5*Y +0.25%Z;

wherein:

¥ 15 3 if the previous dose was the loading dose; or

X 1s 1 if the previous dose was a weekly maintenance dose;

wherein:

Y 1s 0 if etther the subject has a median FG > 80;

Y is 1 if the subject either has a median FG of 80-100 mg/dL and has been
administered one previous weekly maintenance dose or has received at least two previous
weekly maintenance doses and, since the previous weekly maintenance dose, has any one
of a median FG < 80, anv episede of nocturnal hypoglycemia, or multiple episodes of
hypoglycemia;

Y is 2 if the subject either has median FG of 80-100 mg/dL and has not received
any previous weekly maintenance doses or has recetved one previous weekly
maintenance dose and, since the previous weekly maintenance dose, has any one of a
median FG <80, any episode of nocturnal hypoglycemia, or multiple episodes of
hypoglycemia; or

Y is 3 if the subject has vot received any previous weekly maintenance doses and,
since the previous weekly maintenance dose, has any one of a median FG < 80, any
episode of nocturnal hypoglycemia, or muitiple episodes of hypoglycemia;

and wherein:

Z 1s G if the subject either has a median FG of < 100 mg/dL or has a median FG
between 101-140 and has not received more than one previous weekly maintenance
doses;

Z is 1 if the subject has median FG between 101-180 mg/dL and has received at

least two previous weekly maintenance doses,
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Z is 2 if the subject has median FG between 141-180 mg/dL and has received one
previous weekly maintenance dose or has median FG >180 mg/dL and has received at
teast two previous weekly maintenance doses;

Z 15 4 if the subject either has median FG between 141-180 mg/dL and has not
received any previcus weekly maintenance doses or has a median FG > 180 and has
received one previous weekly maintenance dose; or

Z 1s 8 if the subject has a median FG >180 and has not received any previous
weekly maintenance doses.

Embodiment 26. The method of any of embodiments 3 or 6-§, wherein the
subject has T1D and wherein the first weekly maintenance dose is determined by a
Process comprising:

ay tallying the incidence and timing of hypoglycemia for one week after
administration of the loading dose;

by determining the subject’s FG in the week after administration of the loading
dose;

¢} determining whether the dose resulting from step ¢} should be adjusted in
order to obtain the first weekly maintenance dose according to the following criteria:

i} reduce the dose by 1.5 mg if the subject had one or more of the following
during the preceding week: median FG of < 80 mg/dL, an episode of nocturnal
hypoglycemia or multiple episodes of hypoglycemia;

it} reduce the dose by 1 mg if during the preceding week the subject had each
of: median FG of 80 — 100 mg/dL, no more than one episode of hypoglycemia and no
episodes of nocturnal hypoglycemia,

tii} do not change the dose if during the preceding week the subject had each
of: median FG of 101-140 mg/dL, no more than one episode of hypoglycemia and no
episodes of nocturnal hypoglycemia;

)} increase the dose by 3 myg if during the preceding week the subject had
each of: FG of 141-180 mg/dL, no more than one episode of hypoglycemia and no
episodes of nocturnal hypoglveemia; or

v} increase the dose by S mg if during the preceding week the subject had FG
> 180 mg/dL, no more than one episode of hypoglycemia and no episedes of nocturnal

hypoglycemia.
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Fmbodiment 27. The method of any of embodiments 3, 6-8 or 25 further
comprising:

ay determining a second weekly maintenance dose of the insulin receptor
agonist to be administered to the subject; and

by administering the second weekly maintenance dose of the insulin receptor
agonist to the subject one week after the first weekly maintenance dose was administered
to the subject.

Embodiment 28. The method of embodirment 26 wherein the second weekly
maintenance dose is determined by a process comprising;

ay tallying the incidence and timing of hypoglycemia for one week after
administration of the first weekly maiotenance dose,

b} determining the subject’s FG in the week after administration of the first
weekly maintenance dose; and

¢) determining whether the first weekly maintenance dose should be adjusted in
order to obtain the second weekly maintenance dose according to the following criteria:

1} reduce the dose by 1.5 mg if during the preceding week the subject had

one or more of: median FG of << 80 myg/dL, an episode of nocturnal hypoglycemia or
nmultiple episodes of hypoglycemia;

i} reduce the dose by 0.5 mg if during the preceding week the subject had
each of median FG of 80 — 100 mg/dL, no more than one episode of hypoglycemia and
no episodes of nocturnal hypoglycemia;

i1t} do not change the dose if during the preceding week the subject had each
of: median FG of 101-140 mg/dL., no more than one episode of hypoglycemia and no
episodes of nocturnal hypoglycemia,

iv) wcrease the dose by 1.5 mg if during the preceding week the subject had
cach oft median FG of 141-180 mg/dL, no more than one episode of hypoglycemia and
no episodes of nocturnal bypoglycemia; or

v} increase the dose by 3 myg if during the preceding week the subject had
each oft median FG > 180 mg/dL, no more than one episode of hypoglycemia and no
episodes of nocturnal hypoglycemia.

Embodiment 29. The method of either of embodiments 26 or 27 further

comprising:
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ay determining a third weekly maintenance dose of the insulin receptor agonist
to be administered to the subject; and

b} administering the third weekly maintenance dose of the insulin receptor
agonist to the subject one week after the second weekly maintenance dose was
administered to the subject.

Hmbodiment 30, The method of embodiment 18 wherein the third weekly
maintenance dose is determined by a process comprising:

ay tallying the incidence and timing of hypoglycemia for one week after
administration of the second weekly maintenance dose;

b} determining the subject’s FG in the week after administration of the second
weekly maintenance dose;

¢} determining whether the second weekly maintenance dose should be adjusted
in order to obtain the third weekly maintenance dose according to the following criteria:

i} if' the previous weekly maintenance dose was < 5 mg;

a. reduce the dose by 1.5 mg if during the preceding week the subject
had one or more of. median FG of < 80 mg/dL, an episode of nocturnal hypoglycemia or
multiple episodes of hypoglycemia;

b do not change the dose if during the preceding week the subject
had each oft median FG of 80 — 100 mg/dL, no more than one episode of hypoglycemia
and no episodes of nocturnal hypoglycemia;

c. increase the dose by .25 mg if during the preceding week the
subject had each of median FG of 101-140 mg/dL, no more than one episode of
hypoglycemia and no episodes of noctumal hypoglycemia;

d. increase the dose by 0.5 mg if during the preceding week the
subject had each of median FG of 141-180 mg/dL, no ruore than one episode of
hypoglycemia and no episodes of nocturnal hypoglycemia; or

e increase the dose by 0.75 mg if during the preceding week the
subject had each of: median FG > 180 mg/dL, no more than one episode of hypoglycemia
and no episodes of nocturnal hypoglycemia.

i1}  if the previous weekly maintenance dose was > 5 mg;
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a. reduce the dose by 2 myg if during the preceding week the subject
had one or more of: median FG of < 80 mg/dL, an episode of nocturnal hypoglycemia or
multiple episodes of hypoglycemia;

b, do not change the dose if during the preceding week the subject
had each oft median FG of 80 — 100 mg/dL, no more than one episode of hypoglycemia
and no episodes of nocturnal hypoglycemia;

c. increase the dose by 0.5 mg if during the preceding week the
subject had each oft median FG of 101-140 mg/dL, no more than one episode of
hypoglycemia and no episodes of noctumal hypoglycemia;

d. increase the dose by | myg if during the preceding week the subject
had each of median FG of 141-180 mg/dL., no more than ove episode of hypoglycemia
and no episodes of nocturnal hypoglycemia; or

e. increase the dose by 1.5 mg if during the preceding week the
subject had each of: median FG > 180 mg/dL, no more than one episode of hypoglycemia
and no episodes of nocturnal hypoglycemia.

Embodiment 31, The method of either of embodiments 28 or 29, further
comprising administering one or more subsequent weekly maintenance doses, wherein
the subsequent weekly maintenance dose is determined according to the criteria set forth
in items i} and i1} of emboediment 29.

Embodiment 32. The method of any of embodiments 2-3, wherein the
loading dose is determined by a process comprising

a) obtaining the subject’s FG and BW; and

b} using the subject’s FG and BW to identify the loading dose according to

the following criteria:

1) loading dose = 120 LU. if the subject’s BW 13 <80 kg and median
FGis 100-140 mg/dL;
ii) loading dose =200 L.U. if the subject’s BW is 81-100 kg and FG 15
100-140 mg/dL;
i) loading dose = 240 LU. if the subject’s BW is 101-120 kg and FG
is 100-140 mg/di;
iv) loading dose = 250 L.U. if the subject’s BW is < 80 kg and median

FGis 141-180 mg/dL;
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V) loading dose = 280 L. U. if either:
a. the subject’s BW is > 120 kg and median FG is 100-140 mg/dL; or
b. the subject’s BW is 81-100 kg and median FG is 141-180 mg/dL;

vi) loading dose =370 LU. if the subject’s BW is < 80 kg and median
FGis 181-220 mg/dL
Vvii) loading dose = 420 L.U. if either:

a. the subject’s BW is 81-100 kg and median FG is 181-220 mg/dL;

or
b. the subject’s BW is 101-120 kg and median FG is 141-180 mg/dL;
viii) loading dose = 490 L.U. if either:
a. the subject’s BW is >120 kg and FG is 141-180 mg/dL; or
b. BW is < 80 kg and median FG is > 200 mg/dL,;
ix) loading dose = 560 L. U. if either:
a. the subject’s BW is >101 kg and FG is 181-220 mg/dL; or
b. the subject’s BW is 181-100 kg and FG is > 200 mg/dL;
X) loading dose = 630 L.U. if the subject’s BW is 101-120 kg and FG
is 181-220 mg/dL; or
Xi) loading dose = 700 L.U. if the subject’s BW is >120 kg and FG is
>220 mg/dL.
Hmbodiment 33 The method of any of embodiments 1-3 or 31, wherein the

weekly maintenance dose is determined by a process comprising;
a) tallying the frequency and severity of hypoglycemia for one week after
administration of the previous dose;
b} determining the subject’s FG in the week after administration of the previous
dose; and
¢} calculating the weekly maintenance dose according to the following equation:
Weekly maintenance dose = previous dose — 14*X + 14*Y
wherein:
1) X =0 if either: the subject’s FG is > 101; or the subject has been
administered at least 3 previous doses and has FG 81-100;
i) X =1 if the subject’s FG is <80 and the subject has been

administered at least 3 previous doses;
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i) X =2 if the subject’s FG is 81-100 and the subject has been
administered two previous doses;
iv) X =3 if the subject’s BW is 81-100 and the subject has been
administered one previous dose; or
V) X= 5 if the subject’s median FG is <80 and the subject has been
administered one previous dose; and
wherein:
vi) Y =0 if either: the subject’s FG is < 100; the subject’s FG is 81-

100 and the subject has been administered at least 3 previous doses;

vii) Y =1 if the subject’s FG is 101-140 and the subject has been
administered at least 3 previous doses;

viii) Y =2 if the subject’s FG is 141-180 and the subject has been
administered at least 3 previous doses;

ix) Y =3 if the subject’s FG is >180 mg/dL and the subject has been
administered at least 3 previous doses;

X) Y =5 if the subject’s FG is 141-180 and the subject has been
administered 2 previous doses;

Xi) Y =8.57 if either: the subject’s FG is 141-180 and the subject has
been administered 1 previous dose; or the subject’s FG is >180 and the subject has been
administered 2 previous doses; or

Xii) Y =15 if the subject’s FG is >180 and the subject has been
administered 1 previous dose;

with the provisos that: Y may not be > 0 if the subject had any SMBG reading <70
mg/dL at any time in the preceding week; and the dose must be decreased if the subject
experienced multiple episodes of recorded hypoglycemia with FG <70 mg/dL; severe
hypoglycemia requiring assistance; and/or documented hypoglycemia <54 mg/dL in the
preceding week.

Embodiment 34. The method of embodiment 1, wherein the subject is
insulin-naive and wherein the first dose is about 70 LU.

Embodiment 35. The method of any of embodiments 1 or 33-34, wherein the

second dose is determined by a process conprising:
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ay tallying the incidence and timing of hypoglycemia for one week after
administration of the previcus dose;

b} determining the subject’s FG in the week after administration of the previous
dose; and

¢} calculating the weekly maintenance dose according to the following equation:

Weekly maintenance dose = previous dose — 14*X + 14*Y

wherein:

i) X=0ifFGis>71,
ii) X=1ifFGis 55-70; or
iii) X=2ifFGis <54; and
wherein:
i)  Y=0ifFG<100; and
i) Y=1ifFGis 101-125; or
i) Y =2ifFGis>125; and

with the proviso that Y may not be > 0 if the subject had any SMBG reading <70
mg/dL at any time in the preceding week.

Embodiment 36. The method of any of embodiments 1 or 33-35, further
comprising administering one or more additional weekly maintenance doses, wherein
each of the one or more additional weekly maintenance doses is determined by the same
process set forth o steps {a)-{c) of embodiment 35

Embodiment 37. A method of providing glycemic control in a subject in
need thereof having diabetes comprising:

a) administering to said subject an initial dose of weekly basal insulin-Fe (BIF)
according to the following criteria:

1} the mtial dose is a loading dose if the subject:
a. is insulin naive;
b, hastype 2 diabetes (T2D) and fasting glucose (FG)Y > 120 mg/dL,; or
c. hastype 1 diabetes (T1D);
it} the initial dose is a weekly maintenance dose if the subject has T2D but
does not meet the criteria set forth above in a. or b.; and
b) administering to said subject one or more weekly maintenance doses once-

weekly starting one week after administration of the initial dose.
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Embodiment 38. The method of embodiment 37, wherein the initial doseis a
loading dose that is 3X larger than an expected weekly maintenance dose.

Embodiment 39, The method of either of embodiments 37 or 38 wherein the
subject is tnsulio naive, and the loading dose 18 300 UL

Embodiment 46, The method of embodiment 38 wherein the subject has T2D
and FG > 120 mg/dL and wherein the expected weekly maintenance dose is
approximately 7X larger than the subject’s daily dose of basal insulin prior to initiation of
treatment with BIF.

Embodiment 41. The method of any of embodiments 37-40 wherein each
weekly maintenance dose is selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary, according to items
(1)-(iv) below:

1) decreased by 20 units if the subject’s median FG during the previous week
was <80 mg/dL;
i1) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;
iii) increased by 20 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or
iv) increased by 40 units if the subject’s median FG was >140 mg/dL;

b) if the previous dose was not a loading dose, the weekly maintenance dose is
equal to either: an expected weekly maintenance dose, if the maintenance dose is the
initial dose of BIF; or the previous maintenance dose adjusted, if necessary, according to
items (i)-(iv) above.

Embodiment 42. The method of any of embodiments 37-41 wherein prior to
initiation of treatment with BIF the subject is being treated with > 10 units / day of a basal
insulin.

Embodiment 43. The method of any of embodiments 37-42 wherein prior to
initiation of treatment with BIF the subject is being treated with > 20 units / day of a basal
insulin.

Embodiment 44. The method of any of embodiments 37-40 wherein the

subject has T2D and prior to initiation of treatment with BIF has either baseline ¥ < 120



10

15

20

25

30

WO 2022/132709 PCT/US2021/063231

-48-

mg/dL and/or is being treated with <20 units/day of a basal insulin, and wherein each
weekly maintenance dose is selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary, according to items
(1)-(iv) below:

i) decreased by 20 units if the subject’s median FG during the previous week
was <80 mg/dL;

ii) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;

iii) increased by 10 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or

iv) increased by 20 units if the subject’s median FG during the previous week
was >140 mg/dL;

b) if the previous dose was not a loading dose, the weekly maintenance dose is
equal to the previous maintenance dose adjusted, if necessary, according to items (i)-(iv)
above.

Embodiment 45. The method of any of embodiments 37-40 wherein the
subject has T2D and prior to initiation of treatment with BIF is being treated with <10
units/day of a basal insulin, and wherein each weekly maintenance dose is selected
according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary, according to items
(1)-(iv) below:

i) decreased by 20 units if the subject’s median FG during the previous week
was <80 mg/dL;

ii) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;

iii) increased by 5 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or

iv) increased by 10 units if the subject’s median FG during the previous week

was >140 mg/dL;
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b) if the previous dose was not a loading dose, the weekly maintenance dose is
equal to the previous dose adjusted, if necessary, according to items (i)-(iv) above.

Embodiment 46. The method of any of embodiments 41-45, wherein the
weekly maintenance dose is not increased if the subject had blood glucose episode < 70
mg/dL in the previous week.

Embodiment 47. The method of any of embodiments 37-46 wherein the
weekly maintenance dose is decreased by 40 units if, in the previous week, the subject
had any of:

a) >3 blood glucose episodes <70 mg/dL;

b) > 1 nocturnal blood glucose episode < 70 mg/dL;
¢) > 1 blood glucose episode < 54 mg/dL; or

d) any episode of severe hypoglycemia.

Embodiment 48. The method of any of embodiments 41-47 wherein the
subject has not been treated with MDI.

Embodiment 49. The method of any of embodiments 37-40, wherein the
subject has T2D and is being treated with MDI, wherein each weekly maintenance dose is
selected according to the following criteria:

a) if the weekly maintenance dose is the initial dose of BIF, the weekly
maintenance dose is approximately 7X larger than the subject’s daily dose of basal insulin
prior to initiation of treatment with BIF,

b) if the weekly maintenance dose is not the initial dose of the BIF and the
subject has either baseline FG < 120 mg/dL or daily basal dose prior to initiation of
treatment with BIF < 20 units, the weekly maintenance dose is equal to the previous
maintenance dose adjusted, if necessary, according to the following criteria:

1) if'the subject’s median FG during the previous week was <80 mg/dL, the
weekly maintenance dose is decreased by 10-20 units;

i1) if the subject’s median FG during the previous week was 80-120 mg/dL,
the weekly maintenance dose is not changed,

iii) if the subject’s median FG during the previous week was 121-140 mg/dL,
the weekly maintenance dose is increased by 10 units;

iv) if the subject’s median FG during the previous week > 140 mg/dL, the

weekly maintenance dose is increased by 20 units;
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c) if the weekly maintenance dose is not the initial dose of the BIF and if the
subject has baseline FG > 120 mg/dL and basal dose > 20 units / day prior to initiation of
treatment with BIF, the weekly maintenance dose is equal to the previous maintenance
dose adjusted, if necessary, according to the following criteria:

i) if the subject’s median FG during the previous week was <80 mg/dL, the
weekly maintenance dose is decreased by 20 units;

ii) if the subject’s median FG during the previous week was 80-120 mg/dL,
the weekly maintenance dose is not changed,

ii1) if the subject’s median FG during the previous week was 121-140 mg/dL,
the weekly maintenance dose is increased by 20 units;

iv) if the subject’s median FG during the previous week > 140 mg/dL, the
weekly maintenance dose is increased by 40 units.

Embodiment 50 The method of either of embodiments 37 or 38, wherein the
subject has T1D and wherein the oading dose is determined according to the following
criteria;

ay if the subject’s baseline FG 1s £ 140 mg/dL, the loading dose = (the subject’s
daily dose of basal insulin prior to initiation of treatment with BIF ) x 7 x 3;

by if the subject’s baseline FG is 140-160 mg/dL, the loading dose = (the
subject’s daily dose of basal insulin prior to initiation of treatment with BIF increased by
about 10-20%)x 7 x 3;

c) ifthe subject’s baseline FG is > 160 mg/dL, the loading dose = (the subject’s
daily dose of basal insulin prior to initiation of treatment with BIF increased by about 20~
30%)x 7x 3.

Embodiment 51. The method of any of embodiments 37-38 or 50, wherein
the subject has T1D and wherein the subject’s first weekly maintenance dose is selected
according to the following criteria:

a) if the subject’s baseline FG is < 140 mg/dL, the first weekly maintenance
dose = (the subject’s daily dose of basal insulin prior to initiation of treatment with BIF) x
7,

b) if the subject’s baseline FG is 140-160 mg/dL., the first weekly maintenance
dose = (the subject’s daily dose of basal insulin prior to initiation of treatment with BIF

increased by about 10-20%) x 7;
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c) if the subject’s baseline FG 13 > 160 mg/dL, the first weekly maintenance
dose = {the subject’s daily dose of basal insulin prior to initiation of treatment with BIF
increased by about 20-30%)x 7.

Embodiment 52. The method of any of embodiments 37-38 or 50-51,
wherein the subject has T1D and wherein the subject’s second and subsequent weekly
maintenance doses are selected according to the following criteria:

a) if the subject’s median FG during the previous week was <80 mg/dL, the
weekly maintenance dose is decreased to the previous lower dose;

b) if the subject’s median FG during the previous week was 80-120 mg/dL, the
weekly maintenance dose is not changed;

c) if the subject’s median FG during the previous week was 121-150 mg/dL, the
weekly maintenance dose is increased either by: 5 units if the previous weekly
maintenance dose was < 100 U; or 10 units if the previous weekly maintenance dose was
> 100 U;

d) if the subject’s median FG during the previous week was 151-180 mg/dL, the
weekly maintenance dose is increased either by: 10 units if the previous weekly
maintenance dose was < 100 U; or 20 units if the previous weekly maintenance dose was
> 100 U;

e) if the subject’s median FG during the previous week was > 180 mg/dL, the
weekly maintenance dose is increased either by: 20 units if the previous weekly
maintenance dose was < 100 U; or 30 units if the previous weekly maintenance dose was
>100 U.

Embodiment 53. The method of any of embodiments 49-52 wherein the
weekly maintenance dose is not increased if the subject had one or more incidents of
hypoglycemia believed to be attributed to BIF, rather than the subject’s prandial insulin.

Embodiment 54. The method of any of embodiments 49-53, wherein the
weekly maintenance dose is not increased if the subject had one or more incidents of
nocturnal hypoglycemia.

Embodiment 55. The method of any of embodiments 49-54, wherein the
weekly maintenance dose is not increased if the subject had one or more incidents of

severe hypoglycemia.
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Embodiment 56. The method of any of embodiments 37-55 wherein the need
for any weekly maintenance dose adjustments is determined: every week for the first 12
weeks after initiation of treatment with BIF; and every 4 weeks thereafter.

Embodiment 57. The method of any of any of embodiments 37-56 wherein
the method comprises improving glycemic control in the patient.

Embodiment S8, BIF for use in the treatment of diabetes, wherein the
treatment comprises providing glycemic control by:

a) administering to said subject an initial dose of BIF according to the following
criteria;
iit) the initial dose is a loading dose if the subject:
a. isinsulin natve;
b. has T2D and FG > 120 mg/dL; or
¢. hasTID;
V) the initial dose is a weekly maintenance dose if the subject has T2D
but does not meet the criteria set forth above ina. or b ; and
b} administering to said subject one or more weekly maintenance doses once-
weekly starting one week after administration of the initial dose.

Hmbodiment 59, BIF for use in embodiment 58, wherein the initial doseisa
lcading dose that is 3X larger than an expected weekly maintenance dose.

Hmbodiment 60. BIF for use in either of embodirnents 58 or 59 wherein the
subject is insulin naive, and the loading dose is 300 U.

Embodiment 61. BIF for use in embodiment 59 wherein the subject has T2D
and FG > 120 mg/dL and wherein the expected weekly maintenance dose is
approximately 7X larger than the subject’s daily dose of basal insulin prior to initiation of
treatment with BIF.

Embodiment 62. BIF for use in any of embodiments 58-61 wherein each
weekly maintenance dose is selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary, according to items
(1)-(iv) below:

i) decreased by 20 units if the subject’s median FG during the previous week

was <80 mg/dL;



10

15

20

25

30

WO 2022/132709 PCT/US2021/063231

-53-

ii) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;

iii) increased by 20 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or

iv) increased by 40 units if the subject’s median FG was >140 mg/dL;

b) if the previous dose was not a loading dose, the weekly maintenance dose
is equal to either: an expected weekly maintenance dose, if the maintenance dose is the
initial dose of BIF; or the previous maintenance dose adjusted, if necessary, according to
items (i)-(iv) above.

Embodiment 63. BIF for use in any of embodiments 58-62 wherein prior to
initiation of treatment with BIF the subject is being treated with > 10 units / day of a basal
insulin.

Embodiment 64. BIF for use in any of embodiments 58-63 wherein prior to
initiation of treatment with BIF the subject is being treated with > 20 units / day of a basal
insulin.

Embodiment 65. BIF for use in any of embodiments 58-62 wherein the
subject has T2D and prior to initiation of treatment with BIF has either baseline FG < 120
mg/dL and/or is being treated with <20 units/day of a basal insulin, and wherein each
weekly maintenance dose is selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary, according to items
(1)-(iv) below:

1) decreased by 20 units if the subject’s median FG during the previous week
was <80 mg/dL;

i1) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;

iii) increased by 10 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or

iv) increased by 20 units if the subject’s median FG during the previous week
was >140 mg/dL;
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b) if the previous dose was not a loading dose, the weekly maintenance dose
is equal to the previous maintenance dose adjusted, if necessary, according to items (i)-
(iv) above.

Embodiment 66. BIF for use in any of embodiments 58-62 wherein the
subject has T2D and prior to initiation of treatment with BIF is being treated with <10
units/day of a basal insulin, and wherein each weekly maintenance dose is selected
according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary, according to items
(1)-(iv) below:

1) decreased by 20 units if the subject’s median FG during the previous week
was <80 mg/dL;

ii) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;

iii) increased by 5 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or

iv) increased by 10 units if the subject’s median FG during the previous week
was >140 mg/dL;

b) if the previous dose was not a loading dose, the weekly maintenance dose
is equal to the previous dose adjusted, if necessary, according to items (i)-(iv) above.

Embodiment 67. BIF for use in any of embodiments 63-66, wherein the
weekly maintenance dose is not increased if the subject had a blood glucose episode < 70
mg/dL in the previous week.

Embodiment 68. BIF for use in any of embodiments 58-67 wherein the
weekly maintenance dose is decreased by 40 units if, in the previous week, the subject
had any of:

a) >3 blood glucose episodes <70 mg/dL;

b) > 1 nocturnal blood glucose episode < 70 mg/dL;
¢) > 1 blood glucose episode < 54 mg/dL; or

d) any episode of severe hypoglycemia.

Embodiment 69. BIF for use in any of embodiments 62-68 wherein the
subject has not been treated with MDIL.
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Embodiment 70. BIF for use in any of embodiments 58-61, wherein the
subject has T2D and is being treated with MDI, wherein each weekly maintenance dose is
selected according to the following criteria:

a) if the weekly maintenance dose is the initial dose of BIF, the weekly
maintenance dose is approximately 7X larger than the subject’s daily dose of basal insulin
prior to initiation of treatment with BIF,

b) if the weekly maintenance dose is not the initial dose of the BIF and the
subject has either baseline FG < 120 mg/dL or daily basal dose prior to initiation of
treatment with BIF < 20 units, the weekly maintenance dose is equal to the previous
maintenance dose adjusted, if necessary, according to the following criteria:

1) if'the subject’s median FG during the previous week was <80 mg/dL, the
weekly maintenance dose is decreased by 10-20 units;

i1) if the subject’s median FG during the previous week was 80-120 mg/dL,
the weekly maintenance dose is not changed,

ii1) if the subject’s median FG during the previous week was 121-140 mg/dL,
the weekly maintenance dose is increased by 10 units;

iv) if the subject’s median FG during the previous week > 140 mg/dL, the
weekly maintenance dose is increased by 20 units;

c) if the weekly maintenance dose is not the initial dose of the BIF and if the
subject has baseline FG > 120 mg/dL and basal dose > 20 units / day prior to initiation of
treatment with BIF, the weekly maintenance dose is equal to the previous maintenance
dose adjusted, if necessary, according to the following criteria:

1) if'the subject’s median FG during the previous week was <80 mg/dL, the
weekly maintenance dose is decreased by 20 units;

i1) if the subject’s median FG during the previous week was 80-120 mg/dL,
the weekly maintenance dose is not changed,

iii) if the subject’s median FG during the previous week was 121-140 mg/dL,
the weekly maintenance dose is increased by 20 units;

iv) if the subject’s median FG during the previous week > 140 mg/dL, the

weekly maintenance dose is increased by 40 units.
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Embodiment 71. BIF for use in either of embodiments 58 or 59, wherein the
subject has T112 and wherein the loading dose is determined according to the following
criteria;

a) if the subject’s baseline FG is < 140 rog/dL., the loading dose = (the
subject’s daily dose of basal insulin prior to initiation of treatment with BIF) x 7 x 3;

b} if the subject’s baseling FG s 140-160 mg/dL, the loading dose = (the
subject’s daily dose of basal insulin prior {o initiation of treatment with BIF increased by
about 10-20%)x 7 x 3;

c) if the subject’s baseline FG is > 160 mg/dL., the foading dose = {the
subject’s daily dose of basal insulin prior to initiation of treatment with BIF increased by
about 20-30%)Yx 7 x 3.

Embodiment 72. BIF for use in any of embodiments 58-59 or 71, wherein the
subject has T1D and wherein the subject’s first weekly maintenance dose is selected
according to the following criteria:

a) if the subject’s baseline FG is < 140 mg/dL, the first weekly maintenance

dose = {the subject’s daily dose of basal insulin prior to initiation of treatment with BIF) x

b) if the subject’s baseline F( is 140-160 mg/dL, the first weekly
maintenance dose = (the subject’s daily dose of basal insulin prior to initiation of
treatment with BIF increased by about 10-20%) x 7;

c) if the subject’s baseline FG is > 160 mg/dL, the first weekly maintenance
dose = (the subject’s daily dose of basal insulin prior to tnitiation of treatment with BIF
increased by about 20-30%) x 7.

Embodiment 73. BIF for use in any of embodiments 58-59 or 61-62, wherein
the subject has T1D and wherein the subject’s second and subsequent weekly
maintenance doses are selected according to the following criteria:

a) if the subject’s median FG during the previous week was <80 mg/dL, the

weekly maintenance dose is decreased to the previous lower dose;

b) if the subject’s median FG during the previous week was 80-120 mg/dL,

the weekly maintenance dose is not changed;

c) if the subject’s median FG during the previous week was 121-150 mg/dL,

the weekly maintenance dose is increased either by: 5 units if the previous weekly
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maintenance dose was < 100 U; or 10 units if the previous weekly maintenance dose was
> 100 U;

d) if the subject’s median FG during the previous week was 151-180 mg/dL,
the weekly maintenance dose is increased either by: 10 units if the previous weekly
maintenance dose was < 100 Uj; or 20 units if the previous weekly maintenance dose was
> 100 U;

e) if the subject’s median FG during the previous week was > 180 mg/dL, the
weekly maintenance dose is increased either by: 20 units if the previous weekly
maintenance dose was < 100 U; or 30 units if the previous weekly maintenance dose was
>100 U.

Embodiment 74. BIF for use in any of embodiments 70-73 wherein the
weekly maintenance dose is not increased if the subject had one or more incidents of
hypoglycemia believed to be attributed to BIF, rather than the subject’s prandial insulin.

Embodiment 75. BIF for use in any of embodiments 70-74, wherein the
weekly maintenance dose is not increased if the subject had one or more incidents of
nocturnal hypoglycemia.

Embodiment 76. BIF for use in any of embodiments 70-75, wherein the
weekly maintenance dose is not increased if the subject had one or more incidents of
severe hypoglycemia.

Embodiment 77. BIF for use in any of embodiments 58-76 wherein the need
for any weekly maintenance dose adjustments is determined: every week for the first 12
weeks after initiation of treatment with BIF; and every 4 weeks thereafter.

Embodiment 78. BIF for use in any of any of embodiments 58-77 wherein
the treatment comprises improving glycemic control in the patient.

Embodiment 79. Use of BIF in the manufacture of a medicament for use in
the treatment of diabetes according to any of embodiments 58-78.

The invention is further illustrated by the following examples, which are not to be
construed as limiting.

EXAMPLES
SAD and MAD Studies.

Studies are designed to evaluate the pharmacokinetics (PK) and

pharmacodynamics (PD) effect of BIF in healthy volunteers and patients with T2DM.
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The single ascending dose (SAD) study is randomized, investigator- and subject-blind,
placebo-controlled, single-dose, single site, dose-escalation study conducted in healthy
subjects and patients with T2D. Six dose levels of BIF -- 2, 10, 12, 17, 20, and 35 mg --
are explored in the study. The dose escalation of BIF is assessed in cohorts of 8 healthy
subjects or 8 patients with T2D (6 patients on BIF and 2 patients on placebo per cohort).
Staggered dosing is performed for each cohort, in which a new higher dose of BIF was
administered. Since the unit dose of BIF required to achieve glycemic control equivalent
to 1 unit of basal insulin was not known, the dose of BIF is expressed in milligrams.
Blood samples are collected pre-dose, and 8 hours post-dose on Day 1 and once a day on
Days 2-7, Day 14 and at the follow-up visit (Day 29).

Plasma samples obtained during this study are analyzed for BIF using a validated
enzyme-linked immunosorbent assay (ELISA) method. The lower limit of quantification
(LLOQ) is 300.00 pM, and the upper limit of quantification is 10000.00 pM. The inter-
assay accuracy (percent [%] relative error) during validation ranged from -1.0% to 5.4%.
The inter-assay precision (% coefficient of
variation [CV]) during validation ranges from 4.8% to 9.6%.

Plasma samples are analyzed for insulin glargine, using a validated high-
performance liquid chromatography method and tandem mass spectrometry (MS/MS)
detection. The LLOQ for insulin glargine is 8.25 pM. The upper limit of quantification
for insulin glargine is 1649.4 pM. The inter-assay accuracy during validation for insulin
glargine, respectively. The inter-assay precision (% relative standard deviation) during
validation for insulin glargine ranges from 3.8% to 9.0%.

The full analysis set used for PK and PK/PD analysis consists of all enrolled
patients/subjects receiving at least 1 dose of the study drug, according to the treatment the
patients/subjects received. PK parameter estimates for BIF and insulin glargine and
metabolites are calculated by standard noncompartmental methods of analysis using
Phoenix WinNonlin version 6.4 (Pharsight Corporation, USA). Analysis of PD data used
S-Plus for Windows version 8.2.

The primary parameters for analysis are time to maximum BIF concentration (tmax),
BIF half-life, and BIF peak-to-trough ratio. PD analysis for patients with T2D are
performed, based on FG (using the pre-breakfast blood fasting glucose from the 8-point

glucose profiles) version 7.3.
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57 patients with T2D and 16 healthy subjects participate in the study. All 16 healthy
subjects completed the study. Of the 56 patients with T2D that complete the study, 36
receive BIF (6 each received 2, 10, 12, 17, 20, and 35 mg), 12 receive placebo, and 8 receive
insulin glargine. Of the 16 healthy subjects, 12 receive BIF (6 each received 5 and 10 mg)
and 4 receive placebo.

The PK results from the SAD study include all 36 patients with T2D and 10 healthy
subjects that receive BIF. The dose-response is linear in healthy subjects and patients, and
there is low between-day and between-subject variability in patients with T2D. On average,
after a single-dose administration, BIF reaches Cpax on Day 4. The median (range) tmax for
patients receiving 2 mg, 10 mg, 12 mg, 17 mg, 20 mg, and 35 mg is 4.5 (3.0-6.0), 4.5 (3.0-
5.0), 4.0 (3.0-5.0), 4.5 (2.0-14.0), 4.0 (4.0-5.0), and 4.5 (3.0-6.0), respectively. The median
(range) tmax for healthy subjects receiving 5 mg or 10 mg is 3.0 (3.0-4.0) and 3.0 (1.0-6.0),
respectively. The maximum concentration appears to increase proportionally with dose in
healthy subjects and patients with T2D. The BIF plasma concentration declines with a mean
half-life of approximately 17 days in patients with T2D. The calculated half-life ranges
from 14.8 to 18.5 days for the different BIF doses in patients with T2D and 11.8 to 15.5
days for the 2 BIF doses in healthy subjects.

The PD results from the SAD study indicate that a single-dose administration of
BIF in patients with T2D led to a decrease in fasting glucose that was sustained until at
least 5 days post-dose. BIF administration resulted in glucose-lowering within the first
day of administration. There is greater reduction in FG with increasing BIF
concentrations.

Data from the SAD study demonstrates clear evidence of glucose lowering in
study participants with T2DM following single doses of BIF ranging from 2 to 35 mg.
The PK of BIF following single doses demonstrated prolonged time-action profile to
support once-weekly administration. BIF reached maximum concentration approximately
4 days after dosing, followed by a mean elimination half-life of approximately 17 days
(ranging from 11 to 22 days) in study participants with T2DM.

With a long elimination half-life, following a weekly fixed-dose regimen, PK
steady-state was predicted to be reached in approximately 8 to 10 weeks with

approximately 3-fold higher concentration due to accumulation than after single dose.
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Therefore, based on PK modeling a loading dose strategy 3 times the weekly dose would
achieve steady-state exposure after 1 dose.

The 3X loading dose strategy was employed in a multiple-ascending dose (MAD)
study. The MAD study is a three-site, randomized, open-label, active-controlled,
multiple-dose, 2-part, dose-escalation and parallel design study in patients with T2D
conducted to assess the safety and tolerability of BIF. Dose escalation of BIF is assessed
in cohorts of up to 8 patients with T2D (6 BIF and 2 insulin glargine [Sanofi; Paris,
France]). Patients on insulin glargine (U100) continue their usual dosing regimen until
pre-dose on Day 1 and patients previously not treated with insulin glargine are converted
to an appropriate insulin glargine dose at the judgement of the investigator. Patients
assigned to the BIF group receive a loading dose of 3 times the weekly maintenance dose
during the first week administration at day 1, and a weekly maintenance dose (1, 2, 5, and
10 mg) once weekly for the following 5 weeks to achieve quickly steady state
concentration. Patients are discharged from the CRU on Day 8. Patients assigned to the
insulin glargine control group administer daily insulin glargine injections at the same dose
and timing as their usual basal insulin.

Plasma samples obtained during the study are analyzed for BIF and insulin
glargine, and PK and PK/PD analyses were conducted as described above for the SAD
study.

33 patients with T2D participate in the study, 28 completing the study. The
patients are between 40 and 69 years old and 18 were males (Table 1). Twenty-five
patients receive BIF on Day 1 (7 received 1 mg, 6 received 2 mg, 6 received 5 mg, and 6
received 10 mg) and 22 receive BIF on Week 6 (6 received 1 mg, 5 received 2 mg, 5
received 5 mg, and 6 received 10 mg).

Data indicate that, after a loading dose in Week 1, the overall mean BIF tmax was
4.3 days across all doses studied. PK following a single loading dose is comparable to
concentration profile at Week 6 (at 1/3 dose delivered once weekly), indicating successful
transition of patients to PK profile similar to steady state and supporting the loading dose
strategy. In the patients with T2D, the peak-to-trough ratio of dose-normalized BIF
concentrations over a 1-week period is ~1.14 in steady state.

Mean 7-point glucose profiles are measured on Day -1, 4, and 40. The glucose

profiles remain constant over time across the 4 BIF treatment groups. Specifically, the
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glucose profiles of patients receiving BIF weekly are consistent over the 6-week study.
Furthermore, the BIF 7-point glucose profiles are similar to the insulin glargine profiles.
Higher dose levels elicit greater glucose responses. There are no significant differences
between subjects receiving BIF and insulin glargine.

Hypoglycemia is the most frequent treatment-related adverse reaction. There were
fewer episodes reported following BIF administration compared to insulin glargine
(44.0% versus 62.5%). Most of the events were treated with food or drink.

Phase 2 Studies.
T2DM Patients Previously Treated with Oral Antidiabetic Drugs and a Basal Insulin

A study is designed to evaluate the safety and efficacy of BIF compared to insulin
degludec over 32 weeks in patients with T2DM previously treated with oral antidiabetic
drugs and a basal insulin. The study design includes a loading dose and 2 different
algorithms for determination of BIF weekly maintenance doses.

The loading dose and expected weekly maintenance dose are determined

according to Table 19 below:

Daily basal Expected Weekly
insulin dose prior | Baseline HbAlc (%) | Loading dose (mg) | maintenance dose
to randomization (mg)
101U - 191U <8.5 6 4
201U - 291U <8.5 10 6
30IU-391U <8.5 12 8
401U - 50 IU <8.5 18 10
>50 TU <8.5 24 12
10IU-191U >8.5 12 4
201U -29 1U >8.5 18 6
30IU-391U >8.5 24 8
401U - 50 IU >8.5 30 10
>50 TU >8.5 36 12

Table 19. Abbreviations: IU = international units; HbAlc = hemoglobin Alc

The two algorithms used for patients in the BIF arms of the study utilize different
fasting glucose (FQG) targets and adjustment intervals: adjustment every 2 weeks targeting
FG <140 mg/dL for algorithm 1, and adjustment every 4 weeks targeting FG <120 mg/dL
for algorithm 2. The dose adjustments are set forth in Table 20 below:

Criteria used to determine Algorithm #1—Every 2 Algorithm #2—
dose Weeks Every 4 Weeks

<70mg/dL -1.5mg -1.5mg
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71 to 99 mg/dL -1 mg -1 mg
100 to 119 mg/dL 0 mg 0 mg
120 to 139 mg/dL 0 mg + 0.5 mg
140-180 mg/dL + 1 mg + 1 mg
> 180 mg/dL +1.5mg +2mg
Number of hypoglycemic 1 1
episodes to trigger dose

reduction

Dose reduced by -1 mg -1 mg
Dose adjustment interval 14 days 30 days
Table 20.

Insulin degludec is titrated to FG target of <100mg/dL using a modified Riddle
treat-to-target algorithm. Study participants (N=399) are randomized in a 1:1:1 ratio to 1
of 3 parallel treatment groups. The average age of participants is 60.2 years, baseline
HbAlc was 8.1% and duration of diabetes 14.7 years. There are no statistically significant
differences in demographics or baseline characteristics across the 3 treatment groups.

Both BIF groups achieve non-inferiority (non-inferiority margin = 0.4%) for the
primary endpoint of HbAlc change from baseline to Week 32 with a mean+SE reduction
for BIF algorithm 1, BIF algorithm 2 and insulin degludec of 0.6+0.1%, 0.6+0.1% and
0.7+0.1%, respectively. In line with the different plasma glucose targets, insulin degludec
achieved greater glucose lowering from baseline as compared to the BIF arms. Similarly,
both BIF dosing groups show significantly fewer hypoglycemic events compared to
insulin degludec (all documented events as well as nocturnal events) when assessing
events <70 mg/dL (3.9 mmol/L). Hypoglycemic events <54 mg/dL (3.0 mmol/L - all
documented events as well as nocturnal events) were not significantly different between
the three dosing groups. Both BIF groups had a statistically significantly smaller increase
in body weight compared to insulin degludec from baseline to Week 32.

In summary, BIF, when administered weekly according to either dosing
algorithm, was noninferior to insulin degludec for glycemic control as measured by
change in HbAlc after 32 weeks with a lower rate of documented and nocturnal
hypoglycemia <70 mg/dL and less weight gain. Additionally, no safety signals were
detected.
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The results are confirmatory of the predictive power of the PK/PD-IGI model and
are used to update the model. The updated model is used to develop additional dose
titration schemes studied in clinical trials described in more detail below.

Patients Previously Treated with Multiple Daily Injection Therapy.

A multicenter, randomized, open-label, parallel, comparator-controlled study with
3 study periods is designed to evaluate the efficacy and safety of a dosing algorithm for
BIF compared with insulin degludec in patients with TIDM treated with MDI without
interruption for at least 3 months. The study will last 26 weeks to have an adequate
duration of exposure necessary to assess efficacy and safety of insulin efsitora alfa.
Insulin degludec is an unblinded active comparator in this study and will be used to
compare the effects of BIF on glycemic control, hypoglycemia, and weight gain with a
daily basal insulin.

Efficacy and safety assessments included in this study are generally regarded as
reliable and accurate with respect to the efficacy and safety assessments in individuals
and populations with TIDM. The primary efficacy measure is HbAlc change from
baseline to Week 26. Secondary efficacy assessments for this study are: HbAlc change
from baseline to Week 12; FG change from baseline to Weeks 12 and 26; Bolus insulin
dose change from baseline to Weeks 12 and 26.

The following safety assessments will be evaluated as secondary objectives:
Incidence and rate of hypoglycemia; Incidence of treatment-emergent SAEs; Clinical
laboratory assessments with specific focus on liver aminotransferase changes.

Participants will be randomized in a 1:1 ratio to receive BIF subcutaneously
weekly, dosed per the methods and regimens described herein, or insulin degludec
subcutaneously daily, dosed per a modified Riddle algorithm.

The participants who complete the treatment will provide at least 80% statistical
power to demonstrate noninferiority in the change in HbAlc from baseline to 26 weeks

for BIF versus insulin degludec, based on the following assumptions:

True mean difference = 0%

SD of 1.1%

NIM of 0.4%

Using 2-sided alpha level of 0.1

All tests of treatment effects will be conducted at a 2-sided alpha level of 0.1,

unless otherwise stated, and all confidence intervals (Cls) will be given at a 2-sided 90%
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level. The maximum total duration of study participation for each participant is up to 33

weeks, across the following study periods:

e Study Period 1: screening and lead-in period, approximately 2 weeks
e Study Period 2: treatment period, 26 weeks
e Study Period 3: safety follow-up period, 5 weeks

Procedures are implemented at screening to establish eligibility for inclusion in

the study. Inclusion criteria are set forth in Table 21 below.

Type of Study Participant and Disease Characteristics

Have a diagnosis of TIDM for at least 1 year. A diagnosis of TIDM is based on
medical history with a fasting C-peptide <0.30 nmol/L at screening or before

randomization.

Have been using MDIs without interruption for at least 3 months prior to screening.

Study Participant Characteristics

Women of childbearing potential who abstain from sexual relationships with males or
agree to usel highly effective method of contraception or a combination of 2 effective

methods of contraception.

Women not of childbearing potential.

All participants must meet the following criteria:
o Are at least 18 years of age, at the time of signing the informed consent.

e Have HbAlc values of 5.6% to 9.5% inclusive, as determined by the central
laboratory at screening.

e Have been treated with a stable regimen of once- or twice-daily insulin
glargine (U-100 or U-300), insulin detemir, or insulin degludec (U-100 or
U-200) for 3 months prior to screening.

o Are currently treated with the same SC rapid-acting analog insulin (insulin
lispro U-100 or U-200, insulin aspart, FiAsp, or insulin glulisine) in MDI for
at least the last 30 days prior to screening.

e Have a body mass index (BMI) <35 kg/m?, with no significant weight gain or
loss in the past 3 months (>5%).

o In the investigator’s opinion, are well-motivated, capable, and willing to:
learn how to self-inject treatment; maintain study diaries, as required for this
protocol; wear study-provided CGM (Dexcom G6) during the complete
study duration without interruption and use this device for therapeutic
decision-making; must have a normal wake/sleep pattern such that midnight
to 0600 hours will reliably reflect a usual sleeping period.
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¢ In the investigator’s opinion, are proficient in: counting carbohydrates;
adjusting meal- and correction boluses based on glucose readings with a
stable insulin/carbohydrate ratio as well as correction factors; and adjusting
insulin and dietary therapy during special situations (e.g., exercise, stress,
intermittent diseases)

o Are willing and able to follow the visit schedule during the complete
duration of the trial.

e Capable of giving signed informed consent.

Table 21.

Exclusion criteria are set forth in Table 22 below.

Medical Conditions

Have had more than 1 emergency room visit or hospitalization due to poor
glucose control (hyperglycemia or diabetic ketoacidosis [DKA]) within
6 months prior to screening.

Have had any episodes of severe hypoglycemia (defined as requiring
assistance due to neurologically disabling hypoglycemia) and/or hypoglycemia
unawareness within the 6 months prior to screening.

Have significant lipohypertrophy, lipoatrophy, scars, or h/o abscess in areas of
injection.

Have vision or hearing loss that impairs recognition of CGM screens, alerts
and alarms.

Cardiovascular (CV): have had any of the follow CV conditions: acute
myocardial infarction, New York Heart Association Class III or IV heart
failure, or cerebrovascular accident (stroke)

Gastrointestinal: have gastroparesis or have undergone gastric bypass
(bariatric) surgery or restrictive bariatric surgery (e.g., Lap-Band®) prior to
screening

Hepatic: have acute or chronic hepatitis, or obvious clinical signs or symptoms
of any other liver disease except non-alcoholic fatty liver disease (NAFLD)
(i.e., patients with NAFLD are eligible for participation), and/or have elevated
liver enzyme measurements, as determined by the central laboratory at
screening and as indicated below:

¢ Total bilirubin level (TBL) >2x the upper limit of normal (ULN), or

¢ Alanine aminotransferase (ALT)/serum glutamic pyruvic transaminase
(SGPT) >2.5x ULN, or

e Agspartate aminotransferase (AST)/serum glutamic oxaloacetic
transaminase (SGOT) >2.5x ULN
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Renal:

e Have history of renal transplantation

e Are currently receiving renal dialysis

e Have serum creatinine >2.0 mg/dL (177 umol/L) at screening, or

e Have an estimated glomerular filtration rate (eGFR) of
<30 mL/min/1.73 m’

Have experienced significant weight loss or gain (>5%) in body weight in the
3 months prior to screening.

Have active or untreated malignancy, or have been in remission from clinically
significant malignancy (other than basal cell or squamous cell skin cancer) for
less than 5 years or are at increased risk for developing cancer or a recurrence
of cancer in the opinion of the investigator.

Have known hypersensitivity or allergy to any of the study medications or their
excipients.

Have any other serious disease or condition (e.g., known drug or alcohol
abuse/regular consumption or psychiatric disorder) that, in the opinion of the
investigator, would pose a significant risk to the patient, preclude the patient
from following and completing the protocol, or interfere with the interpretation
of safety, efficacy, or PD data.

Alcohol abuse/regular consumption is defined as an average daily intake of >3
units for males or >2 units for females within 6 months prior to the study. One
unit is equivalent to 8 g of alcohol: a half-pint (~240 mL) of beer, 1 glass (125
mL) of wine or 1 (25 mL) measure of spirits.

Have had a blood transfusion or severe blood loss within 3 months prior to
screening or have any hematologic condition that may interfere with HbAlc
measurement (e.g., hemoglobinopathy, hemolytic anemia, sickle-cell disease).

Have fasting triglycerides >400 mg/dL or non-fasting triglycerides
>600 mg/dL.

Women of childbearing potential who
i) are pregnant or intend to become pregnant
i1) are lactating/breastfeeding (including the use of a breast pump)

iii)  are unwilling to remain abstinent or use birth control as described in
Appendix 4

iv)test positive for pregnancy at the time of screening (Visit 1). Note: a urine
pregnancy test is conducted at Visit 3.

Prior/Concomitant Therapy
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Are taking drugs that may significantly affect glycemic control (e.g., niacin
[allowed if <1.0 g/day], bile acid sequestrants).

Are receiving chronic (lasting longer than 14 consecutive days) systemic
glucocorticoid therapy (including intravenous, intramuscular, SC, and oral) or
intra-articular (but excluding topical, intraocular, intranasal, and inhaled
preparations), or have received such therapy within 4 weeks immediately prior
to screening with the exception of replacement therapy for adrenal
insufficiency.

Are currently taking or have taken within the 3 months preceding screening,
prescription or over-the-counter medications to promote weight loss. Patients
who participate must agree not to initiate a diet and/or exercise program during
the study with the intent of reducing body weight other than the lifestyle and
dietary measures for diabetes treatment.

Are taking total daily dose of insulin >100 I.U. at the time of screening.

Are receiving any oral or injectable medication intended for the treatment of
diabetes mellitus other than rapid-acting and basal analog insulin in MDI in the
90 days prior to screening.

Are using or have used blood pressure-lowering medication at a dose that has
not been stable for 1 month prior to screening.

Prior/Concurrent Clinical Trial Experience

Are currently enrolled in any other clinical study involving an IP or any other
type of medical research judged not to be scientifically or medically
compatible with this study.

Have participated, within the last 30 days in a clinical trial involving an IP. If
the previous IP has a long half-life, 3 months or 5 half-lives (whichever is
longer) should have passed.

Have previously completed or withdrawn from this study or any other study
investigating BIF.

Table 22.

Upon signing the informed consent form (ICF), at Visit 1 study participants will
be trained on disease monitoring and disease management procedures, study diaries, and
study procedures. Electronic participant diaries and participant paper note sheets will be
dispensed at Visit 2 and as specified in the Schedule of Activities for future visits.
Collection of baseline self-monitoring blood glucose (SMBG) profiles via continuous
glucose monitoring (CGM) will start at Visit 2. Participants will continue on their same

regimen of basal and short acting insulin during the lead-in period up to randomization.
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For all study participants meeting study entry criteria, the Dexcom G6® CGM device will
be inserted and activated at (Visit 2). Participants will record two 6-point glucose profiles
(using the CGM device) at non-consecutive days between Visit 2 and Visit 3. The profile
should include readings before and 2 hours after each major meal of the day (breakfast,
lunch, and dinner). A standard system, Dexcom G6, will be used according to
manufacturer’s directions for CGM in an unblinded mode. The study participants will
wear this device beginning at Visit 2. In addition, all study participants will be allowed to
use their personal blood glucose (BG) meters for additional BG testing, or for taking
SMBG measurements during the outpatient period. Therapeutic decisions will be based
on the CGM readings. Blood glucose meters must not be used to calibrate the CGM
device. CGM calibration must be done using the code provided with each sensor.
Participants must use the study-specific CGM receiver and are not allowed to connect the
transmitter of the CGM system to a personal smartphone to ensure data availability for
download from the receiver at the respective visits.

At Visit 2, study participants who fulfill eligibility criteria will be trained on the
use of the CGM device, CGM sensor replacement, interpretation of CGM-based BG
values and alarms, and the requirements for CGM. For the first CGM session, study
participants meeting all study-entry criteria will have the CGM sensor inserted as part of
the Visit 2 activities.

Participants who continue to be eligible for the study will be randomized to 1 of
the 2 treatment groups. Following randomization at Visit 3, participants will participate
in a 26-week treatment period. For patients randomized to the BIF arm the following
guidance for IP administration is applicable:

e During Weeks 0 to 8, site personnel will administer IP at the site. Participants
will receive education and training on how to self-administer IP.

e During Weeks 9 to 12, IP will be reconstituted and administered at the site by the
participant, under supervision of trained site personnel to assure that the
participant is capable of self-administration.

e During Weeks 13 to 25, outside of titration visits IP can be self-administered by
the participant at home unless local regulations require administration at the site,

or optionally can be administered once weekly by site personnel.
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o Information on self-injection can be reviewed as necessary throughout the study.
Additional visits to ensure correct dosing, titration, and study drug administration
can occur anytime during the study if deemed necessary by the investigator.
Following a once-weekly subcutaneous (SC) administration of BIF, the time to

reach steady-state glucose level is estimated between 4 to 16 weeks based on the long
half-life of BIF. As it may be desirable to achieve the therapeutic goal of BIF in less than
12 weeks with low risk of hyperglycemia, a loading dose strategy may be appropriate
where a first dose sufficient to achieve an efficacious exposure is given initially, followed
by individually optimized weekly dose adjustments to achieve target response. Thus, a
dosing algorithm was developed specifically for BIF to rapidly achieve glycemic goals.
The dosing algorithm described below will be used by investigators for initiating and
adjusting BIF to achieve a target FG <100 mg/dL (<5.6 mmol/L).

Therefore, a single loading dose, followed by weekly dose adjustments is
recommended. The loading dose is determined based on the patient's previously used
basal insulin dose, baseline fasting glucose, and available BIF data to inform the 3x
loading dose strategy. Dose adjustments are based on prior fasting glucose and
hypoglycemia events. Alterations to the doses recommended by these dose adjustment
algorithms are also under discretion of the investigator and will take hypoglycemia and
other study participant safety concerns into account. In case of a deviation from the
algorithm-recommended dose, a medical rationale for this deviation must be documented
by the principal investigator.

The starting BIF dose is determined based on both the prior basal insulin dose and
baseline fasting glucose. Participants may enter the study using insulin glargine, detemir,
or degludec. Consistent with product labeling these insulins may be transitioned on a
unit-for-unit basis and for the purposes of this protocol are considered equivalent.
Because of the long half-life of BIF , the change in fasting glucose response may take
several weeks to reach a steady-state response; therefore, to minimize the time needed to
achieve the desired target glycemic response, a loading dose strategy will be used for the
first dose only.

Determination of the starting dose, i.e., the loading dose, will be conducted
according to the following directions for converting current basal insulin dose (in Units,

U) to the dose of BIF (in mg).
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1. Obtain the prior daily basal insulin dose of insulin glargine, detemir, or degludec

assessed during the lead-in period. Calculate the “basal insulin equivalent dose”

of BIF (in mg) by dividing the total daily dose of basal insulin (U) by the

conversion factor of 7 U/mg.

2. Adjust the dose of BIF calculated in step 1 above according to median baseline

fasting glucose and the participant’s prior basal insulin dose (U) category as

shown in Table 23 below. This is the expected starting weekly dose.

Median Median BIF Basal Insulin Equivalent Dose Adjustment
Baseline FG Baseline (mg)"
(mg/dL) FG* Prior Basal Prior Basal Prior Basal
(mmol/L) Insulin Dose | Insulin Dose | Insulin Dose
<15U 16—-30U >30U
<80 <44 -0.25 -1 -1.5
80 - 100 44-55 No change No change No change
101 — 140 56-77 +0.25 +0.5 +0.75
141 - 180 7.8-10.0 +0.5 +1 +1.5
181 — 220 10.1-12.2 +0.75 +1.5 +2
>220 >12.2 + 1 +2 +3

Table 23. BIF Dose Adjustment (mg). @ Conversions from mg/dL to mmol/L were

rounded off to prevent overlap between threshold ranges and to address that the glucose

meter displays 1 significant digit after the decimal when reporting mmol/L readings.

b

This dose adjustment is added to the Basal Insulin Equivalent Dose to obtain the total

weekly dose of BIF in mg.

3. Multiply the expected starting weekly dose obtained in step 2 above by 3 to obtain
the loading dose.

For example, if a participant uses 35 U of degludec each day, that dose is
converted to 5 mg of BIF according to step 1. If that participant had FG value of 155
mg/dL, the dose adjustment for this participant according to step 2 and Table 15 would be
+1.5 mg. Thus, the participant’s expected starting weekly dose of BIF would be 6.5 mg,
and the participant’s loading dose, according to step 3, would be 19.5 mg.

At the time of each subsequent site visit, the investigator will assess the study
participant’s glycemic control for the previous week and, if necessary, inform the study

participant about any needed dose adjustment. Dose adjustments will be determined
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based on the median of the FG (determined from SMBG obtained from the CGM system,

referred to as SMBG below) of at least 3 days (up to 7 days) obtained in the previous

week leading up to the visit.

In order to enable achievement of target FG of <100 mg/dL (<5.6 mmol/L)

quickly while minimizing risk of hyperglycemia, a dose adjustment strategy has been

designed that provides for relatively larger adjustments for the first weekly dose

following the loading dose (i.e., visit 4 in the present study) than the second weekly dose

following the loading dose (i.e., visit 5 in the present study), and relatively larger

adjustments for the second weekly dose following the loading dose (i.e., visit 5 in the

present study) than for all subsequent weekly doses. This dose adjustment strategy will

be executed according to the following instructions:

1. Obtain the starting total weekly dose as described above. (This is 1/3™ the loading

dose administered).

2. Use Table 24 below to determine the dose adjustment needed after carefully

reviewing the participant’s fasting glucose (3-7 days prior to visit) and

hypoglycemia documented since the last BIF dose.

Median Fasting Median Fasting Week 1 Week 2 Week 3 (Visit
glucose glucose (Visit 4) (Visit 5) 6) and all
(mg/dL)? (mmol/L)*" (2" dose)® (3" dose)* Subsequent

Weeks*®
<80 mg/dL or <4.4 mmol/L or
have any nocturnal have any
hypoglycemia or nocturnal
multiple (>3) hypoglycemiaor | D°-1.5mg D- 1 mg D*-0.5mg
episodes of multiple (>3)
hypoglycemiaf episodes of
hypoglycemia'

80 — 100 mg/dL 44-55 D~ 1mg | DI-05mg De

101 — 140 mg/dL 56-177 D¢ D4 D¢ + 0.25mg

141 — 180 mg/dL 7.8-10.0 D°+ 1 mg DY+ 0.5 mg D¢+ 0.25mg

>180 mg/dL >10.0 D°+2 mg D+ 1 mg D+ 0.5 mg

Table 24.

Weekly Dose Adjustment. * Based on median FG from at least 3 fasting

glucose readings from previous week. ® Conversions from mg/dL to mmol/L were

rounded off to prevent overlap between threshold ranges and to address that the glucose
meter displays 1 significant digit after the decimal when reporting mmol/L readings. “D

for Week 1 (Visit 4) is 1/3 of the dose administered at (Week 0, Visit 3). 4D for Week 2
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(Visit 5) is the dose administered at Week 1 (Visit 4). °D for Subsequent Visits is the
dose administered one week prior to the current visit. IThe BIF dose may not be
increased if any SMBG reading was documented at <70 mg/dL (<3.9 mmol/L) at any
time in the preceding week. If multiple episodes of hypoglycemia with SMBG <70
mg/dL (<3.9 mmol/L) were recorded, follow guidance for dose reduction according to the
applicable Visit number. Dose decreases of 1 mg should be made when severe
hypoglycemia (requiring assistance) occurred, or if any SMBG was documented at <54
mg/dL (<3.0 mmol/L) in the preceding week.

For example, for the participant with a loading dose of 19.5 mg described above,
the starting weekly dose was 6.5 mg. If that participant reported no hypoglycemia since
the 19.5 mg loading dose was administered and had a median FG of 150 mg/dL, using the
Week 1 (Visit 4) column, the weekly dose should be increased by 1 mg. Thus, the
participant’s first weekly dose following the loading dose (i.e., visit 4) would be 7.5 mg.
For the next weekly dose (i.e., visit 5), if the participant reported no hypoglycemia since
the 7.5 mg dose and had a median FG of 153 mg/dL, using the Week 2 (Visit 5) column,
the weekly dose should be increased by 0.5 mg. Thus, the next weekly dose would be 8
mg. For the next weekly dose, using the “Week 3 (Visit 6) and all subsequent weeks”
column, if the participant had a median FG of 133 mg/dL but reported one episode of
nocturnal hypoglycemia since the last dose and, the dose should be reduced by 0.5 mg.
Thus, the next weekly dose would be 7.5 mg. Subsequent visits are managed using the
same approach as for Visit 6 (Week 3), always confirming the BIF dose administered at
the prior visit, the median fasting glucose during the week prior to the visits, and
hypoglycemia status since the last dose of study drug.

Adherence to the dosing algorithm is required from Visit 3 (randomization) up to
Week 25 and will be monitored periodically by the study team. Safety of study
participants will be closely monitored during the early stages of dose titration to
determine whether adjustments to the conversion and dose adjustment algorithms are
needed. In situations where study participant safety is a concern, investigators may make
adjustments to the dose recommended by the dose-adjustment algorithm in Table 8.

For patients randomized to the insulin degludec arm insulin degludec will be self-
administered daily by participants after a training and first administration under site

personnel supervision on Day 1. The starting dose for insulin degludec is the same dose
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as the basal insulin that the study participant used prior to entering the study. For
subsequent dose adjustments, a dosing algorithm (adapted from Riddle et al. 2003) will
be used by investigators for initiating and adjusting insulin degludec to target an FG <100
mg/dL (<5.6 mmol/L) for patients to achieve glycemic goal.

In situations where patient safety is a concern or where dose adjustments have not
had the desired therapeutic effect, investigators may make increased or decreased
adjustments to the dose of insulin degludec recommended by the dose-adjustment
algorithm and have to document the clinical rationale for the deviation as well as inform
Lilly Medical per email.

At the time of site visit or telephone visit, the investigator will assess the patient’s
glycemic control for the previous week and, if necessary, inform the patient about any
needed dose adjustment. The dose will be based on the patient’s blood glucose value.
Adherence to the dosing algorithm provided for this study is mandatory from Visit 3
(randomization) up to Visit 20 (Week 26), inclusive. Dose increases may be made at
weekly intervals and no sooner than 5 days following the last dose increase. In some
cases, patient visits could occur sooner than 5 days apart due to the allowable visit
window; however, there should be no dose increase if at least 5 days have not elapsed
since the previous dose increase. In contrast, the insulin degludec dose may be reduced at
any time on the judgment of the investigator. Any deviations from this guidance must be
supported by clinical evidence and accompanied by information of Lilly Medical.

Insulin dose algorithms have been reviewed by Strange (2007). The insulin degludec
dose increase algorithm is adapted from Riddle et al. 2003 and will be determined based
on the definition of what is termed the “Algorithm FG.” The Algorithm FG is the median
of the FG (determined from SMBG) of Days 5, 6, and 7 since the last insulin dose
increment. If the interval since the last dose adjustment has been longer than 7 days, the
dose increase is determined by the median of the FG of the last 3 days. If the patient only
measured their FG on 2 of the last 3 days, then the lesser of those 2 FG values should be
used as the Algorithm FG. If only 1 FG measurement is available for the last 3 days, then
the investigator should use his/her discretion in determining whether there should be a
dose adjustment based on that single FG value.

As itis desired to achieve glycemic goals in as many patients as possible,

contingencies are provided to accommodate prespecified protocol visits and to increase
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the dose of insulin degludec in a timely manner. Therefore, if the last dose increment was
5 days previous, then the dose increment is determined by the Algorithm FG, which is the
lesser of the 2 FG values from Day 4 and Day 5. If the dose increment was 6 days
previous, then the Algorithm FG is the lesser of the 2 FG values from Day 5 and Day 6.
In both of these cases, if only 1 of the 2 FG values is available, then the investigator
should use his/her discretion in determining whether there should be a dose adjustment
based on that single FG value.

The dose increase algorithm is defined as follows:

o Ifthe Algorithm FG is 101 to 120 mg/dL (5.6 to 6.7 mmol/L), increase the
dose by 2 U;

o Ifthe Algorithm FG is 121 to 140 mg/dL (6.8 to 7.8 mmol/L), increase the
dose by 4 U,

e [Ifthe Algorithm FGis 141 to 180 mg/dL (7.9 to 10.0 mmol/L), increase the
dose by 6 U; and

o Ifthe Algorithm FG is >180 mg/dL (10.0 mmol/L), increase the dose by 8 U.

The treat-to-target FG is <100 mg/dL (<5.6 mmol/L). The insulin degludec dose
will not be increased if any SMBG was documented at <70 mg/dL (<3.9 mmol/L) at any
time in the preceding week. Dose decreases of 2 to 4 U per adjustment may be permitted
if multiple episodes of hypoglycemia with SMBG <70 mg/dL (<3.9 mmol/L) were
recorded, if severe hypoglycemia (requiring assistance) occurred, or if any SMBG was
documented at <54 mg/dL (<3.0 mmol/L) in the preceding week.

Participants in all arms will continue to use concomitant short-acting insulin
throughout the treatment period. Discontinuation or changes to regimen are not
permitted, except in situations where dose adjustment is required for medical reasons or
when allowed per study protocol.

Study participants will be instructed to document fasting glucose (FG) each day in
their electronic diary (eDiary) by using the values displayed on their CGM device after
wakening. In addition, two 6-point SMBG profiles (prior to and 2 hours after the
morning, midday, and evening meals) should be done on nonconsecutive days in the
week prior to the required visits.

Participants who develop severe, persistent hyperglycemia will receive an

unscheduled intensification of their insulin treatment based on clinical judgment of the
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investigator. Participants who need unscheduled intensification of their insulin treatment
will continue on IP in the trial until they complete all study visits.

All randomized participants should have a comprehensive efficacy and safety
evaluation approximately 1 week after the last dose of BIF and 1 day after the last dose of
insulin degludec, and a safety follow-up visit approximately 6 weeks after the last dose of
BIF and 5 weeks after the last dose of insulin degludec. During the safety follow-up
study period, participants will continue CGM and will be switched back to their
previously used basal insulin therapy if appropriate.

Participants who discontinue IP prior to the completion of the treatment period
will be encouraged to remain in the study and to complete any scheduled study
procedures that occur until Visit 20. Participants remaining in the study will receive an
appropriate glucose-lowering regimen.

Participants who discontinue IP for any reason and are unwilling to return for a
safety follow-up visit, will be asked to perform an early termination (ET) visit as their
final study visit.

Results from modeling simulations of the titration scheme tested support
noninferiority in the change in HbAlc from baseline for BIF versus insulin degludec.

Insulin-Naive Patients.

A multicenter, randomized, open-label, parallel, comparator-controlled study with
3 study periods is designed to evaluate the efficacy and safety of BIF compared with
insulin degludec in patients with T2DM treated with a stable dose of metformin (alone or
in combination with a stable dose of a DPPIV inhibitor and/or a SGLT2 inhibitor) for at
least 3 months prior to screening. The study design is largely the same as the Phase 2
study in patients with T1D described above, but with a different target patient population
and some other corresponding differences.

The population for this study includes patients who: have a diagnosis of T2DM
treated with a stable dose of metformin (alone or in combination with a stable dose of a
DPPIV inhibitor and/or a SGLT2 inhibitor) for at least 3 months prior to screening; are 18
to 75 years of age; have a baseline HbA ¢ value of 7.0% to 9.5%, inclusive, at screening;
have been treated with a stable dose of metformin (alone or in combination with a stable
dose of a DPPIV inhibitor and/or a SGLT2 inhibitor) for 3 months prior to screening and

be willing to continue stable dosing throughout the study; and have a body mass index
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(BMI) between 20 and 45 kg/m?, inclusive, with no significant weight gain or loss in the
past 3 months (>5%).

The population excludes participants who: have history of greater than 1 episode
of ketoacidosis or hyperosmolar state/coma requiring hospitalization in the 6 months prior
to screening; have had any episodes of severe hypoglycemia and/or hypoglycemia
unawareness within the 6 months prior to screening; have had any of the follow CV
conditions: acute myocardial infarction, New York Heart Association Class III or IV
heart failure, or cerebrovascular accident (stroke); have undergone gastric bypass
(bariatric) surgery or restrictive bariatric surgery (e.g., Lap-Band®) prior to screening;
have acute or chronic hepatitis, or obvious clinical signs or symptoms of any other liver
disease except non-alcoholic fatty liver disease (NAFLD) (i.e., patients with NAFLD are
eligible for participation), and/or have elevated liver enzyme measurements, as
determined by total bilirubin >1.5x the upper limit of normal (ULN) in the absence of
Gilbert’s syndrome, Alanine aminotransferase (ALT)/serum glutamic pyruvic
transaminase (SGPT) >2.0x ULN, or Aspartate aminotransferase (AST)/serum glutamic
oxaloacetic transaminase (SGOT) >2.0x ULN; have an estimated glomerular filtration
rate (€GFR) <30 mL/min/1.73 m? have fasting triglycerides >400 mg/dL or non-fasting
>600 mg/dL; have experienced significant weight loss or gain (>5%) in body weight in
the 3 months prior to screening (Visit 1); have active or untreated malignancy, or have
been in remission from clinically significant malignancy (other than basal cell or
squamous cell skin cancer) for less than 5 years or are at increased risk for developing
cancer or a recurrence of cancer in the opinion of the investigator; have known
hypersensitivity or allergy to any of the study medications or their excipients; have any
other serious disease or condition (for example, known drug or alcohol abuse/regular
consumption or psychiatric disorder) that, in the opinion of the investigator, would pose a
significant risk to the patient, preclude the patient from following and completing the
protocol, or interfere with the interpretation of safety, efficacy, or PD data; have had a
blood transfusion or severe blood loss within 3 months prior to screening or have any
hematologic condition that may interfere with HbAlc measurement (e.g.,
hemoglobinopathy, hemolytic anemia, sickle-cell disease); are taking drugs that may
significantly affect glycemic control (e.g., niacin [allowed if <1.0 g/day], bile acid

sequestrants or pentoxyphylline); are receiving chronic (>14 days) systemic
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glucocorticoid therapy (excluding topical, intraocular, intranasal, or inhaled preparations)
or have received such therapy for >14 days within the month preceding screening; are
currently taking or have taken within the 3 months preceding screening, prescription or
over-the-counter (OTC) medications to promote weight loss. Patients who participate
must agree not to initiate a diet and/or exercise program during the study with the intent
of reducing body weight other than the lifestyle and dietary measures for diabetes
treatment; have been treated with a sulfonylurea (SU), a glitazone, alpha-glucosidase
inhibitor, a GLP-1 receptor agonist or insulin in the 3 months prior to screening with the
exception of short-term use of insulin for acute conditions (<14 days within the last 6
months prior to screening); are using or have used blood pressure-lowering medication at
a dose that has not been stable for 1 month prior to screening; and women of childbearing
potential who are pregnant or intend to become pregnant, are lactating/breastfeeding
(including the use of a breast pump) or are unwilling to remain abstinent or use birth
control.

Participants on metformin (alone or in combination with a stable dose of a DPPIV
inhibitor and/or a SGLT2 inhibitor) will continue on their same dose to allow reliable
assessment of HbA 1c¢ at randomization. If participants develop a condition that is a
contraindication for the use of metformin, a DPPIV inhibitor and/or a SGLT2 inhibitor (if
used at screening) or initiate other agents that are prohibited between screening and
randomization, they will be considered ineligible and will be discontinued from the trial
before randomization.

For all participants meeting study entry criteria except for reporting of screening
clinical laboratory assessments, a LibrePro sensor for flash glucose monitoring (FGM)
will be inserted and activated at Visit 1 for baseline FGM assessment. If the patient is
ultimately determined a screen failure, the sensor can be removed and discarded or the
patient can continue wearing for up to 14 days and return to the site for reading and
diagnostics. All confirmed eligible participants should continue wearing the sensor for up
to 14 days and to wear the sensor to Visit 3 for removal or bring the sensor with them to
Visit 3 if this visit occurs longer than 14 days after insertion.

Participants will undergo 3 FGM sessions using the LibrePro System (Abbott) in
the 14-day period prior to randomization, Visit 15, and Visit 20. Patients will remain

blinded to these assessments until the study is completed.
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The (Week 0, Visit 3) BIF loading dose is based on the baseline median fasting

glucose and body weight at Visit 3. Like the study in T1D patients described above, a

loading dose strategy is employed to minimize the time needed to achieve the desired

target glycemic response and to achieve steady-state concentration within the first week.
The loading dose comprises a single dose that is increased approximately 3-fold from the
expected starting weekly maintenance dose based on the patient’s median fasting glucose

and body weight at the start of the study, and is determined using Table 25 below.

Median Median Body Weight (kg) at Visit 3
Baseline FG Baseline FG* 100.1 -

(mg/dL) (mmol/L) <80 80.1-100 120 >120.1
<140 <77 3 mg 4.5 mg 6 mg 7.5 mg

141 — 180 7.8-10.0 6 mg 7.5 mg 10.5 mg 12 mg

181 — 220 10.1-122 9 mg 10.5 mg 12 mg 13.5 mg
> 220 >122 12 mg 13.5 mg 15 mg 16.5 mg

Table 25. Determination of Loading Dose of BIF at Visit 3 using Median of Baseline

Fasting Glucose and Body Weight. # Conversions from mg/dL to mmol/L were rounded
off to prevent overlap between threshold ranges and to address that the glucose meter
displays 1 significant digit after the decimal when reporting mmol/L readings.

For example, if a participant weights 83 kg and has a median FG of 185 mg/dl, the
initial dose of BIF is 10.5 mg. This 10.5 mg dose represents a 3-fold increase in the
weekly maintenance dose expected to be needed based on the patient’s median fasting
glucose and body weight at the start of the study, i.e., based on the participant’s weight
and FG his weekly maintenance dose would be expected to be 3.5 mg. In order to reach
target FG values quickly, however, the actual weekly maintenance dose to be
administered the week following the loading dose is adjusted based on the participants
FG values and any incidents of hypoglycemia during the subsequent week, as described
in more detail below.

The treat-to-target FG is <100 mg/dL (<5.6 mmol/L). Dose adjustments for
subsequent weekly maintenance doses of BIF will be determined based on the median of
the FG of at least 3 days (up to 7 days) obtained in the previous week leading up to the
visit according to Table 26 below. All doses should be rounded to the nearest 0.25 mg.
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Median FG Median FG Week1 | Week 2 Subsequent Week®
(mg/dL)? (mmol/L)** (Visit4) | (Visit5) Dose <5 Dose >5
(P (3" dose) mg mg
dose)
<80mg/dLor |[<44mmol/Lor| D°~15 | D*~15 | D°~15 [D®-2mg
have any have any mg mg mg
nocturnal nocturnal
hypoglycemia or | hypoglycemia or
multiple episodes |multiple episodes
of hypoglycemia® |of hypoglycemia’
80 — 100 mg/dL 44-55 Db -1 D®-0.5 | No change No
mg mg change
101 — 140 mg/dL 56-1717 No No D¢+025 | D°+0.5
change change mg mg
141 — 180 mg/dL 7.8—-10.0 D +3 D+ 1.5 D¢+0.5 D¢+1
mg mg mg mg
> 180 mg/dL >10.0 D +5 D +3 D¢+0.75 | D¢+ 15
mg mg mg mg
Table 26. Weekly Dose Adjustment of BIF using the Previous Week’s dose (D),

Median Fasting Glucose and Hypoglycemic Episodes. a Based on median fasting glucose

from at least 3 fasting glucose readings from previous week. b D for Week 1 (Visit 4) is

1/3 of the initial dose from Table 1. 9 for Week 2 (Visit 5)is Week 1 (Visit 4) dose. ©
BIF dose adjustment starting at Week 3 (Visit 6) will depend on whether previous (Week

2) dose (D) is <5 mg or >5 mg and will be adjusted weekly up to Week 12 (Visit 15), then

at Week 16 (Visit 17), Week 20 (Visit 18), and Week 24 (Visit 19).

D The BIF dose

may not be increased if any SMBG reading was documented at <70 mg/dL (<3.9

mmol/L) at any time in the preceding week. If multiple episodes of hypoglycemia with

SMBG <70 mg/dL (<3.9 mmol/L) were recorded, follow guidance for dose reduction

according to the applicable Visit number. Dose decreases of 1 mg should be made when

severe hypoglycemia (requiring assistance) occurred, or if any SMBG was documented at

<54 mg/dL (<3.0 mmol/L) in the preceding week. © Conversions from mg/dL to mmol/L

were rounded off to prevent overlap between threshold ranges and to address that the

glucose meter displays 1 significant digit after the decimal when reporting mmol/L

readings.

For example, for the participant described above who received a loading dose of

10.5 mg, the expected starting weekly dose would have been 3.5 mg. During the
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subsequent week, the participant reported no hypoglycemia and had a median FG of 175
mg/dL. Using the week 1 (Visit 4) column of Table 18, the participant’s first weekly
maintenance dose following the loading dose would be 6.5 mg. During the week
following administration of the first weekly maintenance dose, the participant reported
no hypoglycemia and had a median FG of 163. Using the Week 2 (Visit 5) column, the
weekly dose should be increased by 1.5 mg, so the second weekly maintenance dose
would be 8.0 mg. During the week following administration of the second weekly
maintenance dose, the participant had a median FG of 133 mg/dL. Using the
“Subsequent Week” column, the weekly maintenance dose should be increased by 0.5
mg, so the third weekly maintenance dose would be 8.5 mg. Dose adjustments for all
subsequent weeks are determined using the “Subsequent week” column, as described
above for the third weekly maintenance dose.

An additional therapeutic intervention should be considered in patients who develop
severe, persistent hyperglycemia after randomization based on the following criteria
(FDA 2008):

a) average FG >270 mg/dL (>15.0 mmol/L) over any 2-week period or longer during
the first 6 weeks post randomization; or

b) average FG >240 mg/dL (>13.3 mmol/L) over any 2-week period or longer from
Week 6 to Week 12 post randomization; or

c) average FG>200 mg/dL (>11.1 mmol/L) over any 2-week period or longer after
Week 12.

Investigators should first confirm that the patient does not have an acute condition
causing severe hyperglycemia and, after the first 12 weeks of the study, that the patient is
fully compliant with the assigned therapeutic regimen. The investigator will decide, in
consultation with the patient, on an appropriate glucose-lowering intervention (rescue
intervention) after considering relevant clinical criteria. See table in Section 6.5 for
allowed medications. Patients who receive a new intervention for hyperglycemia
management should also continue administering IP for the remaining period in the trial.

Insulin degludec will be administered at a starting dose of 10 IU/day, as described
in the approved product labeling. Subsequent dose adjustments are determined and
administered as described above for the Phase 2 study in T1D patients.

Results from modeling simulations of the titration scheme tested support

noninferiority in the change in HbAlc from baseline for BIF versus insulin degludec.
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Phase 3 Studies.

Multicenter, randomized, parallel, comparator-controlled, treat-to-target, with 3
study periods are designed that include screening/lead-in, treatment, and safety follow-up
periods. The planned treatment periods are 26, 52, and 78 weeks. Patient populations
include: patients with T2DM where were previously treated with a daily basal insulin (but
not MDI); insulin naive patients with T2DM; patients with T2DM being treated with
MDI and patients with T1DM.

T2DM patients being treated with a daily basal insulin (but not MDI)

A Phase 3, multicenter, randomized, open-label, comparator-controlled study to
evaluate the efficacy and safety of BIF compared to insulin degludec in participants with
T2D being treated with basal insulin. The study consists of a 3-week screening/lead-in
period, a 78-week treatment period, and a S-week safety follow-up period. The primary
outcome is the change from baseline in HbAlc at Week 26.

Participants are eligible to be included in the study only if they meet pre-
established inclusion criteria, including the following: 1. Are at least 18 years of age at
screening (or older per local regulations); 2. Have a diagnosis of T2D according to the
WHO criteria currently treated with basal insulin; 4. Have HbAlc value 6.5%-10%
inclusive, at screening; 5. Have been treated with a stable regimen in the opinion of the
investigator of one of the following insulin regimens used according to local product label
with or without non-insulin diabetes therapy (up to 3 of the following: dipeptidyl
peptidase (DPP-4) IV inhibitors; SGLT2 inhibitors; metformin; alpha-glucosidase
inhibitors, GLP-1 receptor agonists) for at least 90 days prior to screening: once-daily
U100 or U200 insulin degludec; once-daily U100 or U300 insulin glargine; once or
twice-daily U100 insulin detemir, or; once or twice-daily human insulin NPH; 6. Have a
body mass index less than or equal to 45 kg/m2, at screening.

Participants are excluded from the study if any of the following criteria applies: 1.
Have had a significant weight gain or loss in the past 3 months in the investigator’s
opinion (for example, >5%); 2. Have a diagnosis of T1D, latent autoimmune diabetes, or
specific type of diabetes other than T2D (for example, monogenic diabetes, diseases of
the exocrine pancreas, drug-induced or chemical-induced diabetes); 3. Are currently
receiving or have received any time in the past 6 months, any of the following insulin

therapies (outside of pregnancy) prior to screening, except for short-term treatment of
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acute conditions, and up to a maximum of 4 continuous weeks: prandial insulin, insulin
mixtures, inhaled insulin, U-500 insulin, or continuous subcutaneous insulin infusion
therapy; 4. Have received any of the following nonallowed diabetes medications within
90 days prior to screening: glinides, sulfonylureas, pramlintide, or thiazolidinediones; 5.
Have a history of greater than 1 episode of ketoacidosis or hyperosmolar state/coma
requiring hospitalization in the 6 months prior to screening; 5. Are receiving chronic (>14
days) systemic glucocorticoid therapy (excluding replacement therapy for adrenal
insufficiency; topical, intraocular, intranasal, or inhaled preparations or intra-articular
injection) or have received such therapy for >14 days within the month preceding
screening; 6. Cardiovascular: have had New York Heart Association Class IV heart
failure or any of the following CV conditions in the past 3 months prior to screening:
acute myocardial infarction, cerebrovascular accident (stroke), or coronary bypass
surgery; 7. Gastrointestinal: have undergone gastric bypass (bariatric) surgery, restrictive
bariatric surgery (for example, Lap-Band®), or sleeve gastrectomy within 1 year prior to
screening; 8. Hepatic: have acute or chronic hepatitis, cirrhosis, or obvious clinical signs
or symptoms of any other liver disease, except NAFLD (that is, study participants with
NAFLD are eligible for participation), and/or have elevated liver enzyme measurements,
as determined by the central laboratory at screening and as indicated below: total bilirubin
>2x the ULN; ALT/serum glutamic pyruvic transaminase >2.5x ULN; AST/serum
glutamic oxaloacetic transaminase > 2.5x ULN, or ALP > 2.5x ULN ; 9. Renal: have a
history of renal transplantation, are currently receiving renal dialysis, or have an eGFR
<20 mL/min/1.73 m2, calculated by the CKD-EPI equation, as determined by the central
laboratory at screening; 10. Have active or untreated malignancy, have been in remission
from clinically significant malignancy (other than basal cell or squamous cell skin cancer)
for less than 5 years, or are at increased risk for developing cancer or a recurrence of
cancer in the opinion of the investigator; 10. Have known hypersensitivity or allergy to
any of the study medications or their excipients; 11. Have any other serious disease or
condition (for example, known drug or alcohol abuse or psychiatric disorder) that, in the
opinion of the investigator, would pose a significant risk to the study participant, preclude
the study participant from following and completing the protocol; 11. Have evidence of a
current or recent, within 6 months’ time frame, history of any substance use disorder(s) of

any severity as defined by the Diagnostic and Statistical Manual of Mental Disorders-5
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(DSM-5) in the opinion of the investigator, except disorders of nicotine or caffeine use;
12. Hematologic: have had a blood transfusion or severe blood loss within 90 days prior
to Visit 1 (Week -3) or have known hemoglobinopathy, hemolytic anemia or sickle cell
anemia, or any other traits of hemoglobin abnormalities known to interfere with the
measurement of HbAlc in the opinion of the investigator.

Participants who meet entry criteria will be randomly assigned in a 2:1
(BIF:insulin degludec) ratio to the following treatment groups: BIF: once-weekly
administration, and Insulin degludec: once-daily administration. The total duration of
study participation for each participant, including screening and the posttreatment follow-
up periods, is approximately 86 weeks, across the following study periods: Study Period
I: Screening and Lead-In Period, 3 weeks; Study Period II: Treatment Period, 78 weeks,
and; Study Period III: Safety Follow-Up Period, 5 weeks.

BIF will be administered once-weekly at approximately the same time and day
each week using an insulin-prefilled pen (with 5-unit increments). If a dose is missed, it
should be administered as soon as possible if at least 3 days (72 h) remain until the next
scheduled dose. If an interval of less than 3 days remains before the next scheduled dose,
the missed dose should be skipped and the next dose should be administered on the
regularly scheduled day. In each case, participants can then resume their regular once-
weekly dosing schedule. The day of weekly administration can be changed, if necessary,
as long as the last dose has been administered at least 3 days earlier.

Insulin degludec (U100) will be administered daily at approximately the same
time each day using commercially available insulin-prefilled pens (with 1-unit
increments).

For BIF, the maximum number of units per injection in the BIF-prefilled pen is
400 units. Doses greater than 400 units a week (approximately 57 units per day of basal
insulin [57 x 7 days = 399]) will require more than 1 injection. The maximum one-time
loading dose for this study is 1600 units, and the maximum weekly dose is 1400 units.

For insulin degludec, the maximum number of units per injection of insulin
degludec (U100) is 80 units. For participants who require >80 units per day, more than 1
injection will be required to administer the full daily dose of insulin degludec.

For both treatments, participants will be instructed to rotate injection sites from

one injection to the next, even when injecting within the same region.
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The participants’ initial and weekly dose of BIF or daily dose of insulin degludec
will be determined based on the participant’s usual daily basal insulin dose prior to
randomization. The starting doses take into consideration the prestudy basal insulin’s
label with regards to ability to do unit-to-unit conversions across insulin types/regimens.
For participants whose prestudy basal insulin regimens are typically adjusted to the more
conventional once-daily (U-100) basal insulin regimens (for example, twice-daily NPH or
once-daily U-300 glargine), the total daily dose is reduced by 20% before multiplying by
7 to obtain the weekly dose equivalent.

The dosing and titration algorithms to be used will be based on the participant’s
treatment assignment to either BIF or insulin degludec as described in more detail below.
Participants will be instructed to not take their prestudy basal insulin on the day of
randomization since they will be dosed at the site with the allocated study insulin.

In both treatment groups, insulin adjustments will be made to achieve and
maintain an FBG target of 80-120 mg/dL throughout the study. Active titration will occur
in both treatment groups between Visits 3 to 15 (Weeks 0 to 12) which will be designated
as the Titration Period with the goal to achieve insulin dose stabilization by Visit 15
(Week 12) with monthly adjustments during the Maintenance Period from Visit 15 to 38
(Weeks 12 to 78).

Participants in both treatment groups will perform self-monitored FBGs daily. A
minimum of 3 FBG readings on separate days each week must be obtained so that
investigators can review the data to make dose adjustments using the titration algorithms
for once-weekly or once-daily insulins. The median FBG to use in determining the dose
adjustments starting at Visit 6 (Week 3) is obtained from the 3 most recent FBGs in the
previous week. The median is the middle value when the 3 values are placed in ascending
or descending order. For example, if a participant’s FBGs in the past 3 consecutive days
were 180, 202, and 190, the median is 190. If the participant has only 2 FBG readings for
the week, then the lesser of the readings should be used to determine the dose
adjustments. If only 1 FBG measurement is available, determination if dose is changed
using only a single FBG value is at the discretion of the investigator.

When considering any dose adjustments (in either treatment group), the
investigator will review whether the participant experienced any documented episodes of

hypoglycemia. If the participant experienced any documented BG <70 mg/dL (<3.9
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mmol/L) in the previous week, the dose should not be increased. Additionally, if criteria
for Hypoglycemia Dose Reduction are met, the prior week’s basal dose is decreased as
described in more detail below.

In this section, dosing instructions for BIF are provided for dose initiation at Visit

5 3 (Week 0), and administration of the daily dose at Visit 4 (Week 1) and subsequent

dosing/dose adjustments throughout the treatment period.

At the randomization visit (Week 0) the initiation dose is determined based on
FBG from the week prior to randomization. Instructions in Table 27 should be followed
for participants with FBG > 120 mg/dL and instructions in Table 20 for participants with

10  FBG <120 mg/dL. Note: If a participant is on NPH twice-daily or U300 glargine, the

prestudy basal insulin dose should be reduced by 20% when determining Usual Daily
Dose of the prestudy basal insulin before calculating the Starting Weekly Dose.

Step Action Example Participant A
(FBG > 120 mg/dL)

1. Determine usual prior daily basal dose from 30 units/day
lead-in period

2. Calculate Starting Weekly Dose (Usual Daily | 210 units/Week
Dose multiplied by 7 and round to nearest 10)

3. Multiply Starting Weekly Dose by 3 to 630 units Loading Dose
determine the Loading Dose

Table 27. BIF Loading Dose Calculation — Participants with FBG > 120 mg/dL.
The Loading Dose should not exceed a dose of 1600 units. If the calculated
15  Loading Dose is >1600 units, the maximum loading dose of 1600 units is given as the

one-time dose at Visit 3 (Week 0).

Step Action Example Participant B
(FBG <120 mg/dL)
1. Review usual prior daily basal dose from lead- | 30 units/day
in period
2. Calculate Starting Weekly Dose 210 units/Week
(Usual Daily Dose multiplied by 7 and round
to nearest 10)

Table 28. BIF Starting Weekly Dose Calculation — Participants with FBG < 120 mg/dL.
The maximum weekly dose should not exceed 1400 units. If the calculated weekly dose is

greater than 1400 units, prescribe only 1400 units.
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Visit 4 (Week 1): Starting Weekly Dose. If the participant experienced
hypoglycemia in the previous week and met any of the criteria for a dose reduction listed
in Table 29 subtract 40 units from the Starting Weekly Dose to obtain the dose for
administration at Visit 4 (Week 1).

Hypoglycemia Dose Reduction Criteria Unit Dose Decrease
Based on BG Values

>3 episodes < 70 mg/dL (< 3.9 mmol/L) 40 units
>1 nocturnal episode <70 mg/dL (3.9
mmol/L)

>1 episode < 54 mg/dL (3.0 mmol/L)
Any confirmed severe hypoglycemia

5 Table 29. Hypoglycemia Dose Reduction for BIF.
If the Hypoglycemia Dose Reduction criteria are not met, administer the Starting
Weekly Dose.
The following steps illustrate an example calculation for Visit 4 (Week 1) of

Starting Weekly Dose.

Step | Action Example Patient B

1. Review Starting Weekly Dose from 210 units/day
Visit 3 (Week 0) calculations

2. Determine if any of Hypoglycemia Dose | a. If a Hypoglycemia Dose
Reduction criteria are met in prior week | Reduction criterion is met,
(Table 21): > Week 1 Dose =210 -40=170
If yes, subtract 40 units from Starting units/week
Weekly Dose b. If no Hypoglycemia Dose
If not, administer Starting Weekly Dose | Reduction criterion was met, the

Week 1 Dose=210 units/week

10 Table 30. Example calculation of starting weekly dose.

Visit 5 (Week 2): Titration to Week 77. If the participant experienced any
documented hypoglycemia (BG < 70 mg/dL) in the previous week, the dose should not be
increased. If the participant experienced hypoglycemia in the previous week and met
criterion for a dose reduction as described in Table 29, subtract 40 units from the previous

15  weekly dose.

If no BG <70 mg/dL was reported, use the median FBG from the previous week to

obtain the dose adjustment from the titration algorithm in Tables 31, 32 or 33 as

appropriate given the participant’s median FBG from the week prior to randomization
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and/or prestudy basal insulin dose. As indicated in Tables 31-33, if the median FBG is
within the target range from 80 to 120 mg/dL inclusive, no change would be made to the

dose from the previous week.

Median FBG BIF Dose adjustment
mg/dL Mmol/L Units

<80 <4.4 (-) 20 units (decrease)
80-120 4.4-6.6 No change to dose
121-140 6.7-7.7 (+) 20 units (increase)
>140 >7.7 (+) 40 units (increase)

Table 31. BIF Dose Adjustments for participants not described below in connection with
5  Tables 32 or 33.
For study participants who enter the study with median FBG <120 mg/dL or
prestudy basal insulin dose > 10 units/day and <20 units/day, the investigator may adjust

the BIF dose according to Table 32.

Median FBG BIF Dose adjustment
mg/dL Mmol/L Units

<80 <44 (-) 20 units (decrease)
80-120 4.4-6.6 No change to dose
121-140 6.7-7.7 (+) 10 units (increase)
>140 >7.7 (1) 20 units (increase)

Table 32. BIF Dose Adjustment with Median FBG <120 mg/dL or Prestudy Basal Insulin
10 Dose > 10 units/day and <20 units/day.
For study participants who enter the study with prestudy basal insulin dose <10

units/day, the investigator may adjust the BIF dose according to Table 33.

Median FBG BIF Dose adjustment
mg/dL Mmol/L Units

<80 <44 (-) 20 units (decrease)
80-120 4.4-6.6 No change to dose
121-140 6.7-7.7 (+) 5 units (increase)
>140 >7.7 (+) 10 units (increase)

Table 33. BIF Dose Adjustment with Prestudy Basal Insulin Dose <10 units/day.
In this section, dosing instructions for insulin degludec are provided for dose
15 initiation at Visit 3 (Week 0), and administration of the daily dose at Visit 4 (Week 1) and

subsequent dosing/dose adjustments throughout the treatment period.



10

15

WO 2022/132709 PCT/US2021/063231

-88-

Visit 3 — (Week 0): Randomization Visit Insulin Degludec Dose Determination
from Equivalent of Prestudy Insulin Dose. Follow instructions in Table 34 to calculate
the equivalent dose of insulin degludec to be administered by the participant once daily.
Note: If a participant is on NPH twice-daily or U300 glargine, the prestudy basal insulin
dose should be reduced by 20% when determining the once-daily dose of insulin

degludec to initiate in the study.

Step | Action Example Participant C Example Participant D
Prestudy insulin: glargine, | Prestudy insulin: NPH,
U100 20 units once-daily | 10 units twice-daily

1. Determine usual prior | 30 units/day 10 units x 2 =20

daily basal dose from
lead-in period

2. Determine daily dose
of insulin degludec

units/day

210 units/Week 20 units — [20 x 0.2]
units = 20 units — 4 units

= 16 units/day

Table 34. Equivalent Dose of Insulin Degludec.

Visit 4 (Week 1) to Visit 38 (Week 78). If the participant experienced any
documented hypoglycemia (BG <70 mg/dL) in the previous week, the dose should not be
increased. If the participant experienced hypoglycemia in the previous week that met dose

reduction criterion, decrease the daily dose as described in Table 235.

Hypoglycemia Dose Reduction Criteria Unit Dose Decrease

Based on BG Values

>3 episodes < 70 mg/dL (< 3.9 mmol/L)
>1 nocturnal episode <70 mg/dL (3.9
mmol/L)

>1 episode < 54 mg/dL (3.0 mmol/L)
Any confirmed severe hypoglycemia

2-4 units

Table 35. Hypoglycemia Dose Reduction Criteria for Insulin Degludec
If hypoglycemia dose reduction criteria are not met use the median FBG from the

previous week to obtain the dose adjustment from the titration algorithm in Tables 36 or
37. For participants entering the study with prestudy basal insulin doses > 10 units/day,
the investigator may adjust the degludec dose according to Table 36 below.

Median FBG

mg/dL

<80

BIF Dose adjustment

Mmol/L
<44

Units

(-) 2 units (decrease)
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80-120 4.4-6.7 No change to dose
121-140 6.7-7.8 (+) 4 units (increase)
141-180 7.8-10.0 (+) 6 units (increase)
>180 >10 (+) 8 units (increase)

Table 36. Insulin degludec dose adjustment for participants with prestudy basal insulin

dose > 10 unit

s/day.

For participants entering the study with prestudy basal insulin doses < 10

units/day, the investigator may adjust the degludec dose according to Table 37 below.

Median FBG BIF Dose adjustment
mg/dL Mmol/L Units

<80 <44 (-) 2 units (decrease)
80-120 44-6.7 No change to dose
121-140 6.7-7.8 (+) 1 units (increase)
141-180 7.8-10.0 () 2 units (increase)
>180 >10 (+) 3 units (increase)

Table 37. Insulin degludec dose adjustment for participants with prestudy basal insulin

dose < 10 units/day.

Objectives and endpoints of the study are set forth in Table 38 below.

Objectives

| Endpoints

Primary

To demonstrate noninferiority
to insulin degludec on
glycemic control

Change from baseline in HbAlc at Week 26

Secondary

To demonstrate superiority to
insulin degludec in the
selected parameters of
glycemic control

o Change from baseline in HbAlc at Week 26

o The event rate of participant-reported clinically
significant nocturnal hypoglycemia (<54 mg/dL or
severe) during treatment phase up to Week 78

¢ Time in glucose range between 70 and 180 mg/dL

inclusive measured by CGM collected session prior
to Week 26

To investigate efficacy
compared with insulin
degludec in additional
parameters of glycemic
control

e Change from baseline in HbAlc at Weeks 52 and
78

¢ Change from baseline in fasting glucose measured
by SMBG at Weeks 26, 52, and 78

¢ Glucose variability measured during the CGM

session prior to Weeks 26, 52, and 78
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¢ Time in glucose range between 70 and 180 mg/dL
inclusive measured during the CGM session prior to
Weeks 52 and 78

o Insulin dose at Weeks 26, 52, and 78

To investigate safety
compared with insulin
degludec

¢ Incidence and rate of composite of Level 2 and 3
hypoglycemia events during treatment period

¢ Body weight change from baseline to Weeks 26, 52,
and 78

e Time in hypoglycemia with glucose <54 mg/dL
during the CGM session prior to Weeks 26, 52, and
78

¢ Time in hyperglycemia range defined as glucose
>180 mg/dL during the CGM session prior to
Weeks 26, 52, and 78

To evaluate treatment impact
between BIF and insulin
degludec based on patient-

e Change from baseline in TRIM-D at Weeks 26, 52,
and 78
e DTSQ change from baseline at Weeks 26, 52, and

reported outcomes 78
questionnaires
To investigate the treatment Efficacy

impact of BIF compared with
insulin degludec on other
measures of efficacy, safety,
and patient-reported outcomes

e Percentage of participants achieving HbAlc < 7%
at Weeks 26, 52, and 78

e Percentage of participants achieving HbAlc < 7%
at Week 26 without nocturnal hypoglycemia during
treatment phase up to Week 26

o Percentage of participants achieving HbAlc <6.5%
at Weeks 26, 52, and 78

o Change from baseline in fasting serum glucose at
Weeks 26, 52, and 78

Safety
¢ Incidence and rate of Level 2 hypoglycemia events

during treatment period

¢ Incidence and rate of Level 3 hypoglycemia events
during treatment period

o Incidence of positive treatment-emergent antibody
of BIF

Patient-Reported OQutcomes

¢ Change from baseline in SIM-Q at Week 26

e Frequency of responses to “Basal Insulin
Experience: Likelihood of incorporating into
routine” at Weeks 26 and 78

e Frequency of responses to “Basal Insulin
Experience: Preference” at Weeks 26 and 78
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Table 38. Objectives and Endpoints. Abbreviations: DTSQ = Diabetes Treatment
Satisfaction Questionnaire — change version; CGM = continuous glucose monitoring;
HbAlc = Hemoglobin Alc; SMBG = self-monitoring of blood glucose; SIM-Q =
Simplicity Questionnaire; T2D = type 2 diabetes; TRIM-D = Treatment-Related Impact
Measure — Diabetes.

Insulin-naive T2DM patients

A Phase 3, parallel-design, open-label, randomized control trial is designed to
evaluate the efficacy and safety of BIF as a weekly basal insulin compared to degludec, in
insulin naive adults with T2D, inadequately controlled with oral anti-hyperglycemic
medications (OAMs), with or without GLP-1RA. Participants will continue prior stable
therapy with O up to 3 allowed noninsulin diabetes medications during the study.

Prefilled insulin pens that display and deliver the insulin dose in total weekly units, will be
provided for the subcutaneous administration of BIF once weekly, or in daily units for the
administration of insulin degludec once daily, based on the participant’s randomly
assigned treatment. In both the treatment arms, participants will be provided with
glucometers for self-monitoring of blood glucoses, instructed about hypoglycemia
recognition and treatment, and trained on protocol-related tasks. Investigators will
determine participant’s insulin doses according to protocol and oversee the dose
adjustments to achieve blood glucose target while avoiding hypoglycemia. Primary
endpoint for the study is at 52 weeks. Treatment duration is 52 weeks, and the initiation of
rescue therapies will start after 16 weeks.

Regular periodic review of blinded safety data will be conducted by the study
team (following the study’s Trial level Safety Review Plan), and an external Data
Monitoring Committee will review unblinded safety data as it evaluates safety across all
BIF Phase 3 studies.

Key design features include those set forth in Table 39 below.

Design and features Rationale

Study duration 60 weeks This duration provides sufficient time
for glucose levels to stabilize
following initiating and optimizing
titration of the study insulin therapy
and would also allow evaluation of
efficacy and safety with long-term
use.
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Comparator Degludec It is a well-characterized basal insulin
administered as a once-daily
injection. It has the longest half-life
among other marketed basal insulins.

Randomization 1:1 (BIF once weekly:

degludec once daily)
Patient Population | ¢ PwT2D >18 years of | Criteria will allow assessment of BIF

age at screening
¢ Patients on a
maximum of 3 anti-
hyperglycemic
medications
(OAMs+/-GLP-1 RA)
Patients need to be on
stable doses at least 3
months prior to
screening and be
willing to continue
stable dosing
throughout the study.
HbAlc 7.0%-10.5%
inclusive
Body mass index
(BMI) <45 kg/m2,
inclusive, with no
significant weight gain
or loss in the past
3months (=5%).
A more detailed list of
the Inclusion and
Exclusion criteria is
provided below.

(compared with degludec) in insulin
naive adult PwT2D on non-insulin
anti-hyperglycemic medications with
glycemic control that ranges from
fairly good to poor at baseline.

Exposure

N=888
LY=444, degludec=444

Approximately 888 participants will
be randomized to BIF and degludec
in 1:1 ratio. With the assumption of
15% drop off at Week 52,
approximately 377 and 377
participants will complete 52 weeks
of treatment on LY and degludec,
respectively. The primary objective is
to show a NI based on a 0.4% margin.
However, the study is powered for a
0.3% NI margin to meet global
regulatory requirements. Using a 2-
sided 0.05 level test and assuming
1.1% SD, 0.3% NI margin, and no
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treatment difference for HbAlc
change from baseline, this sample
size will provide at least 95%
statistical power to show
noninferiority of BIF to degludec.

Method of
delivery

KwikPen Insulin
Delivery device

The BIF KwikPen(s) will be similar
to the BASAGLAR KwikPen that has
been adapted to deliver a weekly dose
of BIF in 5-unit increments.

Dosing regimen

Instructions for
initiating and titrating
BIF are described
below, and were
informed by findings
from Phase 1 and 2
studies and PK/PD
modeling. Insulin doses
and recommended dose
adjustments in the
dosing algorithms will
be aligned with the pen
device labeling in 5-unit
increments.
Instructions for
initiating and titrating
the treatment
comparator will follow
the prescribing
information and
standards of care for
once-daily insulin
degludec.

Appropriate starting dose and dose
adjustment guidance for treat-to-
target approach with titratable
insulins are used in clinical practice.
Emerging data with BIF and PK/PD
modeling will guide dose titrations.

Table 39. Abbreviations: BG = blood glucose; CGM = continuous glucose monitoring;

FBG = fasting blood glucose; FDA = Food and Drug administration, FGM = flash

glucose monitoring; GLP-1 RA = glucagon-like peptide-1 receptor agonist; HbAlc =
glycated hemoglobin Alc; LY = BIF; MIDD = Model-Informed Drug Development; NI =

noninferiority; OAM = oral antihyperglycemic medication; PD = pharmacodynamics; PK

= pharmacokinetics; PwT2D = people with type 2 diabetes mellitus; SD = standard

deviation.

Criteria for inclusion in the study include the following: 1. Are at least 18 years of

age at screening (or older per local regulations); 2. Have a diagnosis of type 2 diabetes

mellitus (T2D) according to the WHO criteria; 3. Have a baseline glycated hemoglobin
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Alc (HbAlc) value of 7.0% to 10.5%, inclusive, at screening; 4. Acceptable noninsulin
diabetes therapies may include O to up to 3 of the following: sulfonylureas,
thiazolidinediones (TZDs), dipeptidyl peptidase (DPP-4) IV inhibitors, sodium-glucose
co-transporter (SGLT)-2 inhibitors, biguanides (e.g., metformin), alpha-glucosidase
inhibitors, or glucagon-like peptide-1(GLP-1) receptor agonists; 5. Insulin naive.
However, short term insulin treatment for a maximum of 14 days prior to the day of
screening is allowed, as is prior insulin treatment for gestational diabetes; 6. Have a BMI
<45 kg/m?2 at screening with no significant weight gain or loss in the past 3 months
(=25%); 7. In the investigator’s opinion, are well-motivated, capable, and willing to learn
how to self-inject treatment, as required for this protocol.

Individuals are excluded from the study if any of the following criteria apply: 1.
Have a diagnosis of type 1 diabetes mellitus, latent autoimmune diabetes, or specific type
of diabetes other than T2D (for example, monogenic diabetes, diseases of the exocrine
pancreas, drug-induced or chemical-induced diabetes); 2. Have received any of the
following nonallowed diabetes medication within prior 30 days including glinides,
pramlintide, basal insulin, prandial insulin, insulin mixtures, inhaled insulins, continuous
subcutaneous insulin infusion therapy; 3. Have a history of greater than 1 episode of
ketoacidosis or hyperosmolar state/coma requiring hospitalization in the 6 months prior to
screening; 4. Have had any episodes of severe hypoglycemia in the 6 months prior to
screening; 5. Have hypoglycemia unawareness in the opinion of the investigator; 6.
Cardiovascular (CV): have had New York Heart Association Class IV heart failure or any
of the following CV conditions in the past 3 months prior to screening: acute myocardial
infarction, cerebrovascular accident (stroke), or coronary bypass surgery; 7.
Gastrointestinal: have undergone gastric bypass (bariatric) surgery, restrictive bariatric
surgery (for example, Lap-Band®), or sleeve gastrectomy within 1 year prior to screening
or have presence of clinically significant gastroparesis in the opinion of the investigator;
8. Hepatic: have acute or chronic hepatitis, cirrhosis, or obvious clinical signs or
symptoms of any other liver diseases, except nonalcoholic fatty liver disease (NAFLD)
(i.e., study participants with NAFLD are eligible for participation), and/or have elevated
liver enzyme measurements, as determined by the central laboratory at screening: Total
bilirubin >2x the upper limit of normal (ULN), Alanine aminotransferase (ALT)/ serum

glutamic pyruvic transaminase (SGPT)>2.5x ULN, or Aspartate aminotransferase (AST)/
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serum glutamic oxaloacetic transaminase (SGOT) > 2.5x ULN, Alkaline phosphatase
(ALP) > 2.5x ULN; 9. Renal: have a history of renal transplantation, are currently
receiving renal dialysis, or have an estimated glomerular filtration rate(eGFR) <20
mL/min/1.73 m2, calculated by the Chronic Kidney Disease-Epidemiology equation, as
determined by the central laboratory at screening; 10. Have active or untreated
malignancy, have been in remission from clinically significant malignancy (other than
basal cell or squamous cell skin cancer) for less than 5 years, or are at increased risk for
developing cancer or a recurrence of cancer in the opinion of the investigator; 11. Have
known hypersensitivity or allergy to any of the study medications or their excipients; 12.
Have any other serious disease or condition (for example, known drug or alcohol abuse or
psychiatric disorder) that, in the opinion of the investigator, would pose a significant risk
to the study participant, preclude the study participant from following and completing the
protocol; 13. Have evidence of current or recent within 6 months timeframe history of
any substance use disorder(s) of any severity as defined by the DSM-5 in the opinion of
the investigator, except disorders of nicotine or caffeine use; 14. Hematologic: have had a
blood transfusion or severe blood loss within 90 days prior to Visit 1, or have known
hemoglobinopathy, hemolytic anemia, sickle cell anemia, or any other traits of
hemoglobin abnormalities known to interfere with the measurement ofHbAlc in the
opinion of the investigator; 15. Are receiving chronic (>14 days) systemic glucocorticoid
therapy (excluding topical, intraocular, intranasal, or inhaled preparations) or have
received such therapy for>14 days within the month preceding screening.

Timing and instructions for administration of BIF and insulin degludec will be
similar to that described above for the Phase 3 study on T2DM patients being treated with
a daily basal insulin except that participants in the present study do not have a pre-study
basal insulin dose, so a standardized expected weekly maintenance dose must be used
that is expected to be appropriate and tolerated by this patient population.

For participants randomized to BIF, the expected weekly maintenance dose will
be 100 U, and a 3X loading dose will be used, so the initial dose at Visit 4 (Week 1) will
be 300 U. The need for any adjustments for weekly maintenance doses thereafter will be
determined according to the criteria described above for the Phase 3 study on T2DM
patients being treated with a daily basal insulin, subject to the hypoglycemia criteria also

described above.
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For participants randomized to insulin degludec, the initial dose administered on

day 1, will be 10 U, and adjustments will be made on a weekly basis thereafter according

to the criteria described above for the Phase 3 study on T2DM patients being treated with

a daily basal insulin.

Efficacy and safety objectives, assessments and endpoints are set forth in Table 40

below.

Objectives | Primary: The primary efficacy
To demonstrate noninferiority to degludec | measurement is HbAlc, a
for the change in HbAlc from baseline to | widely used measure of
52 weeks, with a noninferiority margin of | glycemic control that
0.4%. reflects a cumulative
Key Secondary: history of glucose levels in
1.To demonstrate noninferiority to insulin | the preceding 2 to 3
degludec in HbAlc change from baseline | months. It has been found
to Wk 52 (0.4% NI) for the subpopulation | to correlate well with the
of participants with concomitant oral risk of long-term diabetes
antihyperglycemic medications only complications. It is a well-
without GLP-1 accepted measure in
2.To demonstrate noninferiority to insulin | assessing a drug’s glucose-
degludec in HbAlcchange from baseline | lowering efficacy. The
to Wk 52 (0.4% NI) for the subpopulation | other secondary objectives
of participants with concomitant oral provide complementary
antihyperglycemic medications with GLP- | information about glycemic
1 RA. control. Hypoglycemia,
3.Change from baseline inHbA 1c¢ for adverse events, and
superiority at Week 52 immunogenicity will be
4.Time in range (TIR) between 70 and 180 | assessed to characterize
mg/dL inclusive measured by CGM at safety.
Week 52
5.The event rate of participant-reported
clinically significant nocturnal
hypoglycemia (<54mg/dL or severe) from
baseline to Week 52.

Key safety e Adverse events

assessments e Hypoglycemia

e Hypersensitivity/ Injection site
reactions
¢ Immunogenicity

Table 40. Efficacy and safety objectives, assessments and endpoints

T2DM patients being treated with MDI
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A Phase 3, parallel-design, open-label, randomized control trial is designed to

evaluate the efficacy and safety of BIF compared to glargine in patients with T2D who are on

once- or twice-daily basal insulin and at least two injections per day of prandial insulin

prior to entering the study. Participants will continue prior stable therapy with O to 3

allowed noninsulin diabetes medications during the study.

Prefilled insulin pens that display and deliver the insulin dose in total weekly units

will be provided for the subcutaneous administration of BIF once-weekly or in daily units

for administration of insulin glargine once daily, based on the participant’s randomly

assigned treatment. In both the treatment arms, participants will be provided with

glucometers for self-monitoring of blood glucoses, instructed about hypoglycemia

recognition and treatment, and trained on protocol-related tasks. Investigators will

determine participant’s insulin doses as described below and oversee the dose

adjustments to achieve blood glucose target while avoiding hypoglycemia.

Key design features include those set forth in Table 41 below.

Design and features

Rationale

Study duration

26 weeks

This duration provides sufficient time
for glucose levels to stabilize
following the switch from prestudy
insulin therapy to the study insulins.

Comparator

glargine

It is a well-characterized basal insulin
administered as a once-daily
injection.

Randomization

1:1 (BIF once weekly:
glargine once daily)

Patient Population

e PwT2D >18 years of
age at screening

e Patients on a
maximum of 3 anti-
hyperglycemic
medications
(OAMs+/-GLP-1 RA)

e Patients on basal
insulin with at least 2
daily injections of
prandial insulin, with
or without OAM or
GLP-1 RA

Criteria will allow assessment of BIF
(compared with glargine) in adult
PwT2D on basal insulin and prandial
insulin with glycemic control that
ranges from fairly good to poor at
baseline.
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e HbAlc 7.0%-10%
inclusive

¢ Once- or twice-daily
basal insulin

e A more detailed list of
the Inclusion and
Exclusion criteria is
provided below.

Exposure

N=670
BIF=335, glargine=335

Approximately 670 participants will
be randomized to BIF and glargine in
1:1 ratio. With the assumption of 15%
drop-off at Week 26, approximately
285 participants will complete 26
weeks of treatment on BIF or
glargine. The primary objective is to
show a NI based on a 0.4% or 0.3%
margin depending on the regulatory
requirements. The study is powered
for a 0.3% NI margin to meet global
regulatory requirements. Using a 2-
sided 0.05 level test and assuming
1.1% SD, 0.3% NI margin, and no
treatment difference for HbAlc
change from baseline, this sample
size will provide at least 90%
statistical power to show
noninferiority of BIF to glargine.

Method of
delivery

KwikPen Insulin
Delivery device

The BIF KwikPen(s) will be similar
to the BASAGLAR KwikPen that has
been adapted to deliver a weekly dose
of BIF in 5-unit increments.

Dosing regimen

Instructions for
initiating and titrating
BIF are described
below, and were
informed by findings
from Phase 1 and 2
studies and PK/PD
modeling.

The starting doses, dose
titrations, frequency of
titration, and BG targets
for BIF treatment are
described below. Insulin
doses and recommended
dose adjustments in the

Appropriate starting dose and dose
adjustment guidance for treat-to-
target approach with titratable
insulins are used in clinical practice.
Emerging data with BIF and PK/PD
modeling will guide dose titrations.
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dosing algorithms will
be aligned with the pen
device labeling in 10-
unit increments.
Instructions for
initiating and titrating
the treatment
comparator will follow
the prescribing
information and
standards of care for
once-daily insulin
glargine.

Table 41. Abbreviations: BG = blood glucose; CGM = continuous glucose monitoring;
FBG = fasting blood glucose; FDA = Food and Drug administration; FGM = flash
glucose monitoring; GLP-1 RA = glucagon-like peptide-1 receptor agonist; HbAlc =
glycated hemoglobin Alc; MIDD = Model-Informed Drug Development; NI =
noninferiority; OAM = oral antihyperglycemic medication; PD = pharmacodynamics; PK
= pharmacokinetics; PwT2D = people with type 2 diabetes mellitus, SD = standard
deviation.

Inclusion criteria include the following: 1. Are at least 18 years of age at screening
(or older per local regulations); 2. Have a diagnosis of type 2 diabetes mellitus (T2D)
according to the WHO criteria currently treated with basal insulin and at least two
injections of prandial insulin per day; 4. Less than or equal to 2 units/kg/day of total daily
insulin at screening; 5. Have a baseline glycated hemoglobin Alc (HbAlc) value of 7.0%
to 10%, inclusive, at screening; 6. Have been treated with a stable regimen of one of the
following basal insulins used according to local product label with or without noninsulin
diabetes therapy for at least 90 days prior to screening: once daily U100 or U200 insulin
degludec; once daily U100 or U300 insulin glargine; once or twice daily U100 insulin
detemir; once or twice daily human insulin Neutral Protamine Hagedorn; 7. Have been
treated with a stable regimen of at least twice daily dosing of one of the following insulins
used according to local product label for at least 90 days prior to screening (one dose of
prandial insulin must occur prior to the evening meal): insulin lispro (U100 and U200);
insulin lispro-aabc (U100 or U200); insulin aspart (U100; including Fiasp and Novolog);
insulin glulisine (U100); regular insulin (U100); acceptable noninsulin diabetes therapies

may include O to up to 3 of the following: dipeptidyl peptidase IV inhibitors, sodium-
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glucose co-transporter-2 inhibitors, biguanides (e.g., metformin), or glucagon-like
peptide-1 receptor agonists. Note: All noninsulin diabetes therapies must be used in
accordance with the corresponding local product label at the time of screening, and
participants should be willing to continue stable dosing throughout the study according to
the protocol. 8. Have a BMI <45 kg/m2, inclusive with no significant weight gain or loss
in the past 3 months (>5%).

Exclusion criteria include the following: 1. Have had a significant weight gain or
loss in the past 3 months in the investigator’s opinion (for example, >5%); 2. Have a
diagnosis of type 1 diabetes mellitus or latent autoimmune diabetes, or specific type of
diabetes other than T2D (e.g., monogenic diabetes, diseases of the exocrine pancreas,
drug induced or chemical-induced diabetes); 3. Are currently receiving any of the
following insulin therapies (outside of pregnancy) anytime in the past 90 days except for
short-term treatment of acute conditions, and up to a maximum of 4 continuous weeks:
insulin mixtures, Affreza (inhaled regular human insulin), continuous subcutaneous
insulin infusion therapy, Regular insulin U500; 4. Have received any of the following
nonallowed diabetes medication within prior 90 days including glinides, sulfonylureas,
pramlintide, alpha-glucosidase inhibitors or thiazolidinediones; 5. Have a history of
greater than 1 episode of ketoacidosis or hyperosmolar state/coma requiring
hospitalization in the 6 months prior to screening; 6. Have had any episodes of severe
hypoglycemia within the 6 months prior to screening; 7. Have hypoglycemia unawareness
in the opinion of the investigator; 8. No intention of cgm use changes (e.g., initiation,
stopping, changing device) during the study; 9. Cardiovascular (CV): have had New York
Heart Association Class IV heart failure or any of the following CV conditions in the past
3 months prior to screening: acute myocardial infarction, cerebrovascular accident
(stroke), or coronary bypass surgery; 10. Gastrointestinal: have undergone gastric bypass
(bariatric) surgery, restrictive bariatric surgery (e.g., Lap-Band®), or sleeve gastrectomy
within 1 year prior to screening or have presence of clinically significant gastroparesis in
the opinion of the investigator; 11. Hepatic: have acute or chronic hepatitis, or obvious
clinical signs or symptoms of any other liver disease except nonalcoholic fatty liver
disease (NAFLD) (i.e., study participants with NAFLD are eligible for participation),
and/or have elevated liver enzyme measurements, as determined by the central laboratory

at screening and as follows: Total bilirubin >2x the upper limit of normal (ULN), with the
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exception of previous diagnosis of Gilbert’s Disease; Alanine aminotransferase/serum
glutamic pyruvic transaminase >2.5x ULN; or Aspartate aminotransferase/serum
glutamic oxaloacetic transaminase > 2.5x ULN; 12. Renal: have a history of renal
transplantation, are currently receiving renal dialysis, or have an estimated glomerular
filtration rate <30 mL/min/1.73 m2, calculated by the Chronic Kidney Disease-
Epidemiology equation, as determined by the central laboratory at screening; 13. Have
active or untreated malignancy, have been in remission from clinically significant
malignancy (other than basal cell or squamous cell skin cancer) for less than 5 years, or
are at increased risk for developing cancer or a recurrence of cancer in the opinion of the
investigator; 13. Hematologic: have had a blood transfusion or severe blood loss within
90 days prior to Visit 1 or have known hemoglobinopathy, hemolytic anemia or sickle
cell anemia, or any other traits of hemoglobin abnormalities known to interfere with the
measurement of HbAlc in the opinion of the investigator; 14. Are receiving chronic (>14
days) systemic glucocorticoid therapy (excluding topical, intraocular, intranasal, or
inhaled preparations) or have received such therapy for >14 days within the month
preceding screening.

Instructions for initiating and titrating treatment with BIF are provided as

described in Tables 42 and 43 below:

Baseline median FPG Initial Dose

2 120 mg/dL prior daily basal dose (U)x 7 x 3

< 120 mg/dL prior daily basal dose (U) x 7 (no
loading dose multiplier)

Table 42. Instructions for initiating treatment with BIF.

Median BIF adjustment (units)

FBG Baseline Baseline
(mg/dL) FG < 120 mg/dL or daily FG > 120 and daily basal dose > 20 units
basal dose < 20 units

<80 -10 to 202 -20
80-120 No change No change
121-140 +10 +20

> 140 +20 +40
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Table 43. Instructions for determination of BIF weekly maintenance doses.  Reductions

may be in the range of 10-20 units at the discretion of the investigator depending on the

participant’s FBG value and other individual clinical characteristics.

Efficacy and safety objectives, assessments and endpoints are set forth in Table 44

below.
Design and Features Rationale
Objectives | Primary: The primary efficacy
To demonstrate noninferiority to glargine | measurement is HbAlc, a
for the change in HbAlc from baseline to | widely-used measure of
26 weeks. glycemic control that
Key Secondary: reflects a cumulative
+ Change in HbAlc from baseline history of glucose levels in
«  <7% without nocturnal the preceding 2 to 3
hypoglycemia (<54 mg/dl or months. It has been found
severe) to correlate well with the
. The event rate of participant- risk of long-term diabetes
reported clinically significant nocturnal complications. It is a well-
hypoglycemia (<54 mg/dl or severe) accepted measure in
during treatment phase up to Week 26 assessing a drug’s glucose-
Key safety e Adverse events lowering efficacy. The
assessments e Hypoglycemia other secondary objectives
e Hypersensitivity/ Injection site provide complementary
reactions information about glycemic
e Immunogenicity control. Hypoglycemia,
adverse events, and
immunogenicity will be
assessed to characterize
safety.

Table 44. Efficacy and safety objectives, assessments and endpoints

T1D patients

A Phase 3, parallel-design, open-label, randomized control trial is designed that

will evaluate the efficacy and safety of BIF compared to degludec in participants with

T1D who are treated with basal-bolus MDI therapy prior to entering the study. A study

description with more details is provided in Table 45 below. The choice of study

population and insulin comparator is supported by available efficacy and safety data from
the Phase 2 study described above in a similar population that compared BIF to degludec.
Prefilled insulin pens that display and deliver the insulin dose in total weekly units will be

provided for the subcutaneous administration of BIF once-weekly or in daily units for
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administration of insulin degludec once daily, based on the participant’s randomly

assigned treatment. In both treatment arms, participants will be provided with unblinded

CGM and glucometers for diabetes management, instructed about hypoglycemia

recognition and treatment, and trained on protocol-related tasks. Investigators will

determine participant’s insulin doses according to protocol and oversee the dose

adjustments to achieve glucose targets while avoiding hypoglycemia.

Key design features include those set forth in Table 45 below.

Design and features

Rationale

Study duration

52 weeks

This duration provides sufficient time
for glucose levels to stabilize
following the switch from prestudy
insulin therapy to the study insulins.

Comparator

degludec

It is a well-characterized basal insulin
administered as a once-daily
injection. It has the longest half-life
among other marketed basal insulins.

Randomization

1:1 (BIF once weekly:
degludec once daily)

Patient population

e >18 years of age

e TI1D for at least 1
year

o Treated with basal-
bolus insulin MDI
therapy

e HbAlc 7.0%-10%
inclusive

e A more detailed list
of the Inclusion and
Exclusion criteria is
provided below.

Criteria will allow assessment of BIF
(compared with degludec) in adults
with T1D on basal-bolus MDI
therapy.

Patient population

N=670
BIF=335, degludec=335

Approximately 670 participants will
be randomized to BIF and degludec
in 1:1 ratio. With the assumption of
15% dropout at Week 26,
approximately 285 and 285
participants will complete 26 weeks
of treatment on BIF and degludec,
respectively. The primary objective is
to show a NI based on a 0.4% margin.
However, the study is powered for a
0.3% NI margin to meet global
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regulatory requirements. Using a 2-
sided 0.05 level test and assuming
1.1% SD, 0.3% NI margin, and no
treatment difference for HbAlc
change from baseline,

this sample size will provide
approximately 90% power to show
noninferiority of BIF to degludec.

Method of
delivery

KwikPen Insulin
Delivery device

The BIF KwikPen(s) will be similar
to the BASAGLAR KwikPen that has
been adapted to deliver a weekly dose
of BIF in 5-unit increments.

Dosing regimen

Instructions for
initiating and titrating
BIF (including treat-to-
target dosing
algorithms) are
described below, and
were be informed by
findings from prior
clinical study and
PK/PD modeling.
Insulin doses and
recommended dose
adjustments in the
dosing algorithms will
be aligned with the pen
device labeling in 5-unit
increments.
Instructions for
initiating and titrating
the treatment
comparator will follow
the prescribing
information and
standards of care for
once-daily insulin
degludec.

Appropriate starting dose and dose
adjustment guidance for treat-to-
target approach with titratable
insulins are used in clinical practice.
Emerging data with this novel once-
weekly insulin and PK/PD modeling
will guide dose titrations.

Table 45. Abbreviations: CGM = continuous glucose monitoring; FDA = Food and Drug

administration; HbAlc = glycated hemoglobin Alc; MIDD = Model-Informed Drug

Development; NI = noninferiority; PD = pharmacodynamics; PK = pharmacokinetics; SD

= standard deviation.

Inclusion criteria include the following: 1. Are at least 18 years of age at screening

(or older per local regulations); 2. Have a diagnosis of type 1 diabetes mellitus (T1D)
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according to the WHO criteria for at least 1 year prior to screening; 3. Have hemoglobin
Alc (HbAlc) value of 7.0% to 10%, inclusive, at screening; 4. Have been treated with
basal-bolus insulin analog MDI therapy according to the local product label for at least 90
days prior to screening, including: basal insulin analog (glargine U-100, glargine U-300,
degludec, detemir) in combination with bolus insulin analog (insulin lispro, insulin aspart,
insulin glulisine, Fiasp, Lyumjev) with meals; and 5. Have a BMI <35.0 kg/m2.
Exclusion criteria include the following: 1. Have a diagnosis of type 2 diabetes
mellitus or latent autoimmune diabetes; 2. Have a history of more than 1 episode of
diabetic ketoacidosis or hyperosmolar state/coma requiring hospitalization within the 6
months prior to screening; 3. Have a history of more than 1 episode of severe
hypoglycemia (defined as requiring assistance due to neurologically disabling
hypoglycemia) within the 6 months prior to screening; 4. Have hypoglycemia
unawareness in the opinion of the investigator; 5. Have excessive insulin resistance
defined as having received a total daily dose of insulin >1.5 units/kg at the time of
screening; 6. Cardiovascular (CV): have had New York Heart Association Class IV heart
failure or any of the following CV conditions in the past 3 months prior to screening:
acute myocardial infarction, cerebrovascular accident (stroke), or coronary bypass
surgery; 7. Gastrointestinal: have undergone gastric bypass (bariatric) surgery, restrictive
bariatric surgery (e.g., Lap-Band®), or sleeve gastrectomy within 1 year prior to
screening; Have presence of clinically significant gastroparesis in the opinion of the
investigator; 8. Hepatic: have acute or chronic hepatitis, cirrhosis, or obvious clinical
signs or symptoms of any other liver disease, except nonalcoholic fatty liver disease
(NAFLD) (i.e., study participants with NAFLD are eligible for participation), and/or have
elevated liver enzyme measurements, as determined by the central laboratory at screening
and as follows: Total bilirubin >2x the upper limit of normal (ULN); Alanine
aminotransferase/serum glutamic pyruvic transaminase >2.5x ULN, or Aspartate
aminotransferase/serum glutamic oxaloacetic transaminase > 2.5x ULN, Alkaline
phosphatase (ALP) > 2.5x ULN; 9. Renal: have a history of renal transplantation, are
currently receiving renal dialysis, or have an estimated glomerular filtration rate <30
mL/min/1.73 m2, calculated by the Chronic Kidney Disease-Epidemiology equation, as
determined by the central laboratory at screening; 10. Have active or untreated

malignancy, have been in remission from clinically significant malignancy (other than
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basal cell or squamous cell skin cancer) for less than 5 years, or are at increased risk for
developing cancer or a recurrence of cancer in the opinion of the investigator; 11.
Hematologic: have had a blood transfusion or severe blood loss within 3 months prior to
Visit 1 or have known hemoglobinopathy, hemolytic anemia or sickle cell anemia, or any
5  other traits of hemoglobin abnormalities known to interfere with the measurement of
HbA 1c in the opinion of the investigator; 12. Have been on an insulin treatment regimen
that includes NPH insulin, U-500 insulin, regular human insulin, or any premixed insulins
within 90 days prior to screening (Visit 1); 13. Have used insulin human inhalation
powder (Afrezza) within 90 days prior to screening (Visit 1); 14. Have used continuous
10 subcutaneous insulin infusion (CSII) therapy within 90 days prior to screening (Visit 1);
15. Receiving any oral or injectable medication intended for the treatment of diabetes
mellitus other than insulins in the 90 days prior to screening (Visit 1); 16. Are receiving
chronic (>14 days) systemic glucocorticoid therapy (excluding replacement therapy for
adrenal insufficiency; topical, intraocular, intranasal, or inhaled preparations) or have
15  received such therapy for >14 days within the month preceding screening.
Instructions for initiating and titrating BIF (including treat-to-target dosing

algorithms) are described below in Tables 46 and 47:

Baseline Loading Dose First Weekly maintenance dose
FBG

<140 Prior daily dose (U) x 7 x3 Prior daily dose (U) x 7

mg/dL

141 - 160 | [Prior daily dosex 1.1to 1.2 (i.e,, [Prior daily dose x 1.1to 1.2 (i.e,,
mg/dL increase dose by 10 t0 20%)] x 7 x3 | increase dose by 10 to 20%)] x 7
> 160 [Prior daily dose x 1.2to 1.3 (i.e. [Prior daily dose x 1.2to 1.3 (i.e,,
mg/dL increase dose by 20 t0 30%)] x 7x3 | increase dose by 20 to 30%)] x 7

Table 46. Instructions for determination of loading dose and first weekly maintenance

dose.
Median FPG Adjustment
(mg/dL) Current dose < 100 U | Current dose > 100 U
<80 Previous lower dose Previous lower dose
80-120 No change No change
121-150 +5U +10U
151-180 +10U +20U
>180 +20U +30U

20  Table 47. Dose adjustments for subsequent weekly maintenance doses.
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In addition, guidelines are provided for reducing the dose to the previous lower

dose for certain hypoglycemia events.

Insulin degludec is titrated to FG target of 80-120 mg/dL using a modified Riddle

treat-to-target algorithm.

Efficacy and safety objectives, assessments and endpoints are set forth in Table 48

below.

Design and Features

Rationale

Objectives | Primary:
To demonstrate noninferiority to degludec
for the change in HbAlc from baseline.

Key Secondary:

¢ Change from baseline in HbAlc

e Event rate of participant-reported
clinically significant nocturnal
hypoglycemia (<54 mg/dL or severe)
during treatment phase up to Week 52

e Time in normal glycemia range
between 70 and 180 mg/dL inclusive
measured by CGM collected during
the CGM session

Key safety
assessments

Hypoglycemia

Adverse events
Allergic/hypersensitivity reactions
Immunogenicity

Injection site reactions

The primary efficacy
measurement is HbAlc, a
widely-used measure of
glycemic control that
reflects a cumulative
history of glucose levels in
the preceding 2 to 3
months. It has been found
to correlate well with the
risk of long-term diabetes
complications. It is a well-
accepted measure in
assessing a drug’s glucose-
lowering efficacy. The
other secondary objectives
provide complementary
information about glycemic
control. Hypoglycemia,
adverse events, and
immunogenicity will be
assessed to characterize
safety.

Table 48. Efficacy and safety objectives, assessments and endpoints.

Other studies for T2DM patients

In other studies, key inclusion criteria include a prior diagnosis of diabetes on

stable background therapy, at least 18 years of age, a baseline HbAlc value of

approximately 7 to 10%, and a body mass index (BMI) between 20 and 45 kg/m2.

Inclusion criteria and background therapy will vary according to the study population.

The primary objective of these studies is to investigate the effects of BIF on

glycemic control compared with a marketed basal insulin like insulin glargine or insulin

degludec. The associated primary end point is to demonstrate noninferiority of BIF

compared with one of these basal insulins for the change in HbAlc from baseline.
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Secondary efficacy and safety objectives may include the following: percentage of
participants achieving HbAlc target (with or without hypoglycemia); change in fasting
glucose; rate of hypoglycemia events during the treatment period; change in body weight;
development of anti-drug antibodies; and CGM derived endpoints like time in target,
above, or below the target range

Study participants and their caregivers, if applicable, will be trained about the
signs and symptoms of hyperglycemia and hypoglycemia and how to perform glucose
monitoring as per protocol instructions. They may also check their glucose levels as
frequently as needed and will be instructed to contact the investigative sites in the event
of severe, persistent hyperglycemia or severe hypoglycemia between study visits.
Appropriate information for each episode of hypoglycemia will be collected in study
diaries.

Self-monitoring of blood glucose or continuous glucose monitoring will be
utilized (using a device approved for this purpose) to inform dose adjustments and
monitor hyperglycemia and hypoglycemia. Participants who develop severe, persistent
hyperglycemia based on specific pre-defined thresholds will receive an additional
glucose-lowering intervention (or rescue therapy). Additionally, in cases where patients
fulfill the definition of increased risk of hypoglycemia, instructions will be provided to
first decrease the dose of BIF per the respective dosing algorithm and then, if necessary,
discontinue the study drug. Detailed instructions on how to manage hyperglycemia and
hypoglycemia will be provided to investigative sites and study participants. Safety of
study participants will be closely monitored throughout the entire study period, including
the safety follow up.

In one Phase 3 study, the starting dose for insulin naive participants will be
derived from FG and BW, similar to the approach described above in the insulin-naive

phase 2 study. An example of such an approach is described below in Table 49:

Median FG value from 3 Body Weight (KG)

days (mg/DL) <80 81-100 101-120 >120
100-140 120 LU. 200 L.U. 240 LU. 280 L.U.
141-180 250 LU. 280 L.U. 420 LU. 490 L.U.
181-220 370 LU. 420 1.U. 560 L.U. 560 L.U.
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>220 490 IL.U. 560 1.U. 630 L.U. 700 I.U.
Table 49.

For participants who were previously being treated on basal insulins, the starting

dose will be determined based on prior basal insulin dose and FG data.

Dose adjustments will be determined based on FG in the previous week. An

example set of guidelines for dose adjustments is set forth in Table 50 below:

Median FPG value Dose adjustment based on previous weeks insulin dose

from 3 days (LU.)

el Week 2 Week 3 Week 4 and
subsequent

<80 -70 -70 -14

81-100 -42 -28 No change

101-140 No change No change 14

141-180 120 70 28

>180 210 120 42

Table 50.

In addition to the FG-based guidelines for dose adjustments described above, dose

decreases will be implemented based on the occurrence of any of the following instances

of hypoglycemia: multiple episodes of recorded hypoglycemia with SMBG <70 mg/dL;

severe hypoglycemia (requiring assistance); and/or documented hypoglycemia <54

mg/dL in the preceding week. In addition, the dose may not be increased if any SMBG

reading was documented at <70 mg/dL at any time in the preceding week.

An additional study is designed to test dosing regimens designed to provide

simpler dosing guidelines while still achieving desired glycemic targets, albeit potentially

more gradually, and without increasing hypoglycemia risk.

The first dose administered in these studies is differs for insulin-naive participants

compared to those previously treated with daily basal insulin. The starting dose for

insulin-naive participants is about 70 I.U. Participants previously treated with basal

insulin will receive a loading dose based on a 1-to-1 unit conversion from their prior

daily insulin dose to a weekly dose times the factor of 3. For example, participants taking

30 LU. of daily glargine will start with a BIF loading dose of 630 LU. (30 LU. x 7 days x
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3). This loading dose strategy is designed to achieve an efficacious exposure to reduce
transient hyperglycemia during this transition period.
Subsequent weekly dose adjustments for all participants will be based on FG

values as shown in Table 51 below:

FG Value (mg/dL) Dose Adjustment (L.U.)
<54 -28
55-70 -14
71-100 No Change
101-125 14
>125 28
5  Table 51.

In addition, dose decreases will be implemented based on the occurrence of any of
the following instances of hypoglycemia: multiple episodes of recorded hypoglycemia
with SMBG <70 mg/dL; severe hypoglycemia (requiring assistance); and/or documented
hypoglycemia <54 mg/dL in the preceding week. In addition, the dose may not be

10 increased if any SMBG reading was documented at <70 mg/dL at any time in the

preceding week.
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Sequences
SEQ ID NO:1
10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQOGGGGQGGGGOGGGGGECPPCPAPPVAGPSVELFPPKPKDTLMISRTPEVTCVVVDVS
130 140 150 160 170 180
HEDPEVOFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
190 200 210 220 230 240
LPAPIEKTISKTKGOQPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQP
250 260 270 280 290

ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWOOGNVESCSVMHEALHNHYTQKSLSLSPG
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WE CLAIM:

I. A method of providing glycemic control in a subject in need thereof
having diabetes comprising:

ay administering to said subject an initial dose of weekly basal insulin-Fe (BIF)

according to the following criteria:
i} the initial dose is a loading dose if the subject:
a. isinsulin naive;
b, hastype 2 diabetes (T2D) and fasting glucose (FG) > 120 mg/dL; or
¢. hastype T diabetes (T1D);
it} the initial dose is a weekly maintenance dose if the subject has T2D but
does not meet the criteria set forth above in a. orb.; and

b} administering to said subject one or more weekly maintenance doses once-

weekly starting one week after administration of the initial dose.

2. The method of claim 1, wherein the initial dose is a loading dose thatis 3X
larger than an expected weekly maintenance dose.

3. The method of either of claima 1 or 2 wherein the subject ts insulin najve,
and the loading dose is 300 U.

4. The method of claim 2 wherein the subject has T2D and FG > 120 mg/dL
and wherein the expected weekly maintenance dose is approximately 7X larger than the
subject’s daily dose of basal insulin prior to initiation of treatment with BIF.

5. The method of any of claims 1-4 wherein each weekly maintenance dose is
selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary,
according to items (i)-(iv) below:

i) decreased by 20 units if the subject’s median FG during the previous
week was <80 mg/dL;
ii) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;
iii) increased by 20 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or
iv) increased by 40 units if the subject’s median FG was >140 mg/dL;
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b) if the previous dose was not a loading dose, the weekly maintenance dose is
equal to either: an expected weekly maintenance dose, if the maintenance
dose is the initial dose of BIF; or the previous maintenance dose adjusted, if
necessary, according to items (i)-(iv) above.

6. The method of any of claims 1-5 wherein prior to initiation of treatment
with BIF the subject is being treated with > 10 units / day of a basal insulin.

7. The method of any of claims 1-6 wherein prior to initiation of treatment
with BIF the subject is being treated with > 20 units / day of a basal insulin.

8. The method of any of claims 1-4 wherein the subject has T2D and prior to
initiation of treatment with BIF has either baseline FG < 120 mg/dL and/or is being
treated with <20 units/day of a basal 1nsulin, and wherein each weekly maintenance dose
is selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary,
according to items (i)-(iv) below:

1) decreased by 20 units if the subject’s median FG during the previous week
was <80 mg/dL;

ii) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;

iii) increased by 10 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or

iv) increased by 20 units if the subject’s median FG during the previous week
was >140 mg/dL;

b) if the previous dose was not a loading dose, the weekly maintenance dose is
equal to the previous maintenance dose adjusted, if necessary, according to
items (i)-(iv) above.

9. The method of any of claims 1-4 wherein the subject has T2D and prior to
initiation of treatment with BIF is being treated with <10 units/day of a basal insulin, and
wherein each weekly maintenance dose is selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is

equal to the expected weekly maintenance dose adjusted, if necessary,

according to items (i)-(iv) below:
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i) decreased by 20 units if the subject’s median FG during the previous week
was <80 mg/dL;
ii) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;
iii) increased by 5 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or
iv) increased by 10 units if the subject’s median FG during the previous week
was >140 mg/dL;
b) if the previous dose was not a loading dose, the weekly maintenance dose is
equal to the previous dose adjusted, if necessary, according to items (i)-(iv)
above.
10.  The method of any of claims 5-9, wherein the weekly maintenance dose is
not increased if the subject had blood glucose episode < 70 mg/dL in the previous week.
11.  The method of any of claims 1-10 wherein the weekly maintenance dose is
decreased by 40 units if, in the previous week, the subject had any of:
a) >3 blood glucose episodes <70 mg/dL;
b) > 1 nocturnal blood glucose episode < 70 mg/dL;
¢) > 1 blood glucose episode < 54 mg/dL; or
d) any episode of severe hypoglycemia.
12.  The method of any of claims 5-11 wherein the subject has not been treated
with MDL
13.  The method of any of claims 1-4, wherein the subject has T2D and is
being treated with MDI, wherein each weekly maintenance dose is selected according to
the following criteria:

a) if the weekly maintenance dose is the initial dose of BIF, the weekly maintenance
dose is approximately 7X larger than the subject’s daily dose of basal insulin prior
to initiation of treatroent with BIF;

b) if the weekly maintenance dose is not the initial dose of the BIF and the subject
has either baseline FG < 120 mg/dL or daily basal dose prior to initiation of
treatment with BIF <20 units, the weekly maintenance dose is equal to the
previous maintenance dose adjusted, if necessary, according to the following

criteria:
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i) if the subject’s median FG during the previous week was <80 mg/dL, the
weekly maintenance dose is decreased by 10-20 units;
i) if the subject’s median FG during the previous week was 80-120 mg/dL,
the weekly maintenance dose is not changed,;
iii) if the subject’s median FG during the previous week was 121-140 mg/dL,
the weekly maintenance dose is increased by 10 units;
iv) if the subject’s median FG during the previous week > 140 mg/dL, the
weekly maintenance dose is increased by 20 units;
¢) if the weekly maintenance dose is not the initial dose of the BIF and if the subject
has baseline FG > 120 mg/dL and basal dose > 20 units / day prior to initiation of
treatment with BIF, the weekly maintenance dose is equal to the previous
maintenance dose adjusted, if necessary, according to the following criteria:
i) if the subject’s median FG during the previous week was <80 mg/dL, the
weekly maintenance dose is decreased by 20 units;
i) if the subject’s median FG during the previous week was 80-120 mg/dL,
the weekly maintenance dose is not changed,;
ii1) if the subject’s median FG during the previous week was 121-140 mg/dL,
the weekly maintenance dose is increased by 20 units;
iv) if the subject’s median FG during the previous week > 140 mg/dL, the
weekly maintenance dose is increased by 40 units.
14, The method of either of claims 1 or 2, wherein the subject has T113 and
wherein the loading dose is determined according to the following criteria:
a) if the subject’s baseline FG is < 140 mg/dL., the loading dose = (the subject’s
daily dose of basal insulin prior to initiation of treatment with BIF) x 7x 3;
b} if the subject’s baseline FG 18 140-160 mg/dL., the loading dose = (the
subject’s daily dose of basal insulin prior to initiation of treatment with BIF
increased by about 10-20%)x 7 x 3;
c) ifthe subject’s baseline FG is > 160 mg/dL, the Ioading dose = (the subject’s
daily dose of basal insulin prior to initiation of treatment with BIF increased

by about 20-30%) x 7 x 3.
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15.  The method of any of claims 1-2 or 14, wherein the subject has T1D and

wherein the subject’s first weekly maintenance dose is selected according to the following

criteria:

a)

b)

if the subject’s baseline FG is < 140 mg/dL, the first weekly maintenance dose =
{the subject’s daily dose of basal insulin prior to initiation of treatment with BIF)
x 7,
if the subject’s baseline ¥G i3 140-160 mg/dL, the first weekly maintenance dose
= {the subject’s daily dose of basal insulin prior to initiation of treatment with BIF
increased by about 16-20%3 x 7,

if the subject’s baseline FG 15 > 160 mg/dL, the first weekly maintenance dose =
{the subject’s daily dose of basal insulin prior to inmitiation of treatrent with BIF
increased by about 20-30%) x 7.

16.  The method of any of claims 1-2 or 14-15, wherein the subject has T1D

and wherein the subject’s second and subsequent weekly maintenance doses are selected

according to the following criteria:

a)

b)

d)

if the subject’s median FG during the previous week was <80 mg/dL, the weekly
maintenance dose is decreased to the previous lower dose;

if the subject’s median FG during the previous week was 80-120 mg/dL, the
weekly maintenance dose is not changed,

if the subject’s median FG during the previous week was 121-150 mg/dL, the
weekly maintenance dose is increased either by: 5 units if the previous weekly
maintenance dose was < 100 U; or 10 units if the previous weekly maintenance
dose was > 100 U;

if the subject’s median FG during the previous week was 151-180 mg/dL, the
weekly maintenance dose is increased either by: 10 units if the previous weekly
maintenance dose was < 100 U; or 20 units if the previous weekly maintenance
dose was > 100 U,

if the subject’s median FG during the previous week was > 180 mg/dL, the
weekly maintenance dose is increased either by: 20 units if the previous weekly
maintenance dose was < 100 U; or 30 units if the previous weekly maintenance

dose was > 100 U.
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17.  The method of any of claims 13-16 wherein the weekly maintenance dose
is not increased if the subject had one or more incidents of hypoglycemia believed to be
attributed to BIF, rather than the subject’s prandial insulin.

18. The method of any of claims 13-17, wherein the weekly maintenance dose
is not increased if the subject had one or more incidents of nocturnal hypoglycemia.

19.  The method of any of claims 13-18, wherein the weekly maintenance dose
is not increased if the subject had one or more incidents of severe hypoglycemia.

20.  The method of any of claims 1-19 wherein the need for any weekly
maintenance dose adjustments is determined: every week for the first 12 weeks after
initiation of treatment with BIF; and every 4 weeks thereafter.

21. The method of any of any of claims 1-20 wherein the method comprises
improving glycemic control in the patient.

22, BIF for use in the treatment of diabetes, wherein the treatment comprises
providing glycemic contrel by:

a} administering to said subject an imtial dose of BIF according to the following
criteria;
i}  the initial dose is a loading dose if the subject:
a. 1sinsulin naive;
B, has T2D and FG > 120 mg/dL; or
¢. has T1D,
it} the initial dose is a weekly maintenance dose if the subject has T2D but
does not meet the crieria set forth above ina. orb.; and
b) administering to said subject one or more weekly maintenance doses once-
weekly starting one week after administration of the initial dose.

23. BIF for use in claim 22, wherein the wnitial dose is a loading dose that is
3X targer than an expected weekly maintenance dose.

24, BIF for use in either of claims 22 or 23 wherein the subject is insulin
naive, and the loading dose 1s 300 U,

25, BIF for use in claim 23 wherein the subject has T2D and FG > 120 mg/dL
and wherein the expected weekly maintenance dose is approximately 7X larger than the

subject’s daily dose of basal insulin prior to inttiation of treatment with BIF.
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26.  BIF for use in any of claims 22-25 wherein each weekly maintenance dose
is selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary,
according to items (i)-(iv) below:

i) decreased by 20 units if the subject’s median FG during the previous
week was <80 mg/dL;
ii) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;
iii) increased by 20 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or
iv) increased by 40 units if the subject’s median FG was >140 mg/dL;

b) if the previous dose was not a loading dose, the weekly maintenance dose is
equal to either: an expected weekly maintenance dose, if the maintenance
dose is the initial dose of BIF; or the previous maintenance dose adjusted, if
necessary, according to items (i)-(iv) above.

27.  BIF for use in any of claims 22-26 wherein prior to initiation of treatment

with BIF the subject is being treated with > 10 units / day of a basal insulin.

28.  BIF for use in any of claims 22-27 wherein prior to initiation of treatment
with BIF the subject is being treated with > 20 units / day of a basal insulin.

29.  BIF for use in any of claims 22-26 wherein the subject has T2D and prior
to initiation of treatment with BIF has either baseline F(; < 120 mg/dL and/or is being
treated with <20 uniis/day of a basal insulin, and wherein each weekly maintenance dose
is selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary,
according to items (i)-(iv) below:

i) decreased by 20 units if the subject’s median FG during the previous week
was <80 mg/dL;
ii) equal to the previous dose if the subject’s median FG during the previous

week was 80-120 mg/dL;
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iii) increased by 10 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or

iv) increased by 20 units if the subject’s median FG during the previous week
was >140 mg/dL;

b) if the previous dose was not a loading dose, the weekly maintenance dose is
equal to the previous maintenance dose adjusted, if necessary, according to
items (i)-(iv) above.

30.  BIF for use in any of claims 22-26 wherein the subject has T2D and prior
to initiation of treatment with BIF is being treated with <10 units/day of a basal insulin,
and wherein each weekly maintenance dose is selected according to the following criteria:

a) if the previous dose was a loading dose, the weekly maintenance dose is
equal to the expected weekly maintenance dose adjusted, if necessary,
according to items (i)-(iv) below:

i) decreased by 20 units if the subject’s median FG during the previous week
was <80 mg/dL;

i1) equal to the previous dose if the subject’s median FG during the previous
week was 80-120 mg/dL;

iii) increased by 5 units if the subject’s median FG during the previous week
was 121-140 mg/dL; or

iv) increased by 10 units if the subject’s median FG during the previous week
was >140 mg/dL;

b) if the previous dose was not a loading dose, the weekly maintenance dose is
equal to the previous dose adjusted, if necessary, according to items (i)-(iv)
above.

31.  BIF for use in any of claims 27-30, wherein the weekly maintenance dose
is not increased if the subject had a blood glucose episode < 70 mg/dL in the previous
week.

32.  BIF for use in any of claims 22-31 wherein the weekly maintenance dose
is decreased by 40 units if, in the previous week, the subject had any of:

a) >3 blood glucose episodes < 70 mg/dL;

b) > 1 nocturnal blood glucose episode < 70 mg/dL;

¢) > 1 blood glucose episode < 54 mg/dL; or
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d) any episode of severe hypoglycemia.
33. BIF for use in any of claims 26-32 wherein the subject has not been treated
with MDL
34.  BIF for use in any of claims 22-25, wherein the subject has T2D and is
5  being treated with MDI, wherein each weekly maintenance dose is selected according to

the following criteria:
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a)

b)

if the weekly maintenance dose is the initial dose of BIF, the weekly
maintenance dose is approximately 7X larger than the subject’s daily dose of
basal insulin prior to initiation of treatment with BIF;
if the weekly maintenance dose is not the initial dose of the BIF and the
subject has either baseline FG < 120 mg/dL or daily basal dose prior to
initiation of treatment with BIF < 20 units, the weekly maintenance dose is
equal to the previous maintenance dose adjusted, if necessary, according to
the following criteria:
i) if the subject’s median FG during the previous week was <80 mg/dL, the
weekly maintenance dose is decreased by 10-20 units;
i) if the subject’s median FG during the previous week was 80-120 mg/dL,
the weekly maintenance dose is not changed;
iii) if the subject’s median FG during the previous week was 121-140 mg/dL,
the weekly maintenance dose is increased by 10 units;
iv) if the subject’s median FG during the previous week > 140 mg/dL, the
weekly maintenance dose is increased by 20 units;
if the weekly maintenance dose is not the initial dose of the BIF and if the
subject has baseline FG > 120 mg/dL and basal dose > 20 units / day prior to
initiation of treatment with BIF, the weekly maintenance dose is equal to the
previous maintenance dose adjusted, if necessary, according to the following
criteria:
i) if the subject’s median FG during the previous week was <80 mg/dL, the
weekly maintenance dose is decreased by 20 units;
i) if the subject’s median FG during the previous week was 80-120 mg/dL,

the weekly maintenance dose is not changed,
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iii) if the subject’s median FG during the previous week was 121-140 mg/dL,
the weekly maintenance dose is increased by 20 units;

iv) if the subject’s median FG during the previous week > 140 mg/dL, the
weekly maintenance dose is increased by 40 units.

35, BIF for use in either of claims 22 or 23, wherein the subject has T1D and
wherein the loading dose is determined according to the following criteria;

ay if the subject’s baseline FG is £ 140 mg/dL, the loading dose = (the subject’s

daily dose of basal insulin prior to initiation of treatment with BIFy x 7 x 3;
by if the subject’s baseline FG is 140-160 mg/dL, the loading dose = (the
subject’s daily dose of basal insulin prior to initiation of treatment with BIF
increased by about 10-20%) % 7 X 3,
c) ifthe subject’s baseline FG is > 160 mg/dL, the loading dose = (the subject’s
daily dose of basal insulin prior to initiation of treatment with BIF increased
by about 20-30%) x 7 x 3.

36.  BIF for use in any of claims 22-23 or 35, wherein the subject has T1D and
wherein the subject’s first weekly maintenance dose is selected according to the following
criteria:

a) if the subject’s baseline FG is < 140 mg/dL, the first weekly maintenance
dose = {the subject’s daily dose of basal insulin prior to initiation of treatment
with BIFyx 7;

b) if the subject’s baseline FG is 140-160 mg/dL., the first weekly maintenance
dose = (the subject’s daily dose of basal insulin prior to initiation of treatment
with BIF increased by about 10-20%) x 7;

c) if the subject’s baseline FG 13 > 160 mg/dL, the first weekly maintenance
dose = {the subject’s daily dose of basal insulin prior to initiation of treatment
with BIF increased by about 20-30%6) x 7.

37.  BIF for use in any of claims 22-23 or 25-26, wherein the subject has T1D
and wherein the subject’s second and subsequent weekly maintenance doses are selected
according to the following criteria:

a) if the subject’s median FG during the previous week was <80 mg/dL, the

weekly maintenance dose is decreased to the previous lower dose;
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b) if the subject’s median FG during the previous week was 80-120 mg/dL, the
weekly maintenance dose is not changed,

c) if the subject’s median FG during the previous week was 121-150 mg/dL, the
weekly maintenance dose is increased either by: 5 units if the previous
weekly maintenance dose was < 100 U; or 10 units if the previous weekly
maintenance dose was > 100 U;

d) if the subject’s median FG during the previous week was 151-180 mg/dL, the
weekly maintenance dose is increased either by: 10 units if the previous
weekly maintenance dose was < 100 U; or 20 units if the previous weekly
maintenance dose was > 100 U,

e) if the subject’s median FG during the previous week was > 180 mg/dL, the
weekly maintenance dose is increased either by: 20 units if the previous
weekly maintenance dose was < 100 U; or 30 units if the previous weekly
maintenance dose was > 100 U.

38.  BIF for use in any of claims 34-37 wherein the weekly maintenance dose
is not increased if the subject had one or more incidents of hypoglycemia believed to be
attributed to BIF, rather than the subject’s prandial insulin.

39.  BIF for use in any of claims 34-38, wherein the weekly maintenance dose
is not increased if the subject had one or more incidents of nocturnal hypoglycemia.

40.  BIF for use in any of claims 34-38, wherein the weekly maintenance dose
is not increased if the subject had one or more incidents of severe hypoglycemia.

41.  BIF for use in any of claims 22-40 wherein the need for any weekly
maintenance dose adjustments is determined: every week for the first 12 weeks after
initiation of treatment with BIF; and every 4 weeks thereafter.

42. BIF for use in any of any of claims 22-41 wherein the treatment comprises
improving glycemic control in the patient.

24, Use of BIF in the manufacture of a medicament for use in the methods of

any of claims 1-21 or the treatment of diabetes according to any of claims 22-42.



