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© 1 AND LOW MEAN ARTERIAL

Inciples and embodiments of the present disclosure relate to methods of increasing survival of a patient having

type 1 hepatorenal syndrome (HRS-1) and low mean arterial pressure (MAP). The methods may include identifying a patient having

HRS-1

that has a baseline MAP of less than 65 mmHg, and administen

the |

ng, to the patient, an amount of terlipressin effective to treat
S-1 1n the patient. In other aspects, the method may include administering an effective dose of terlipressin to a patient in need

thereof every 6 hours by intravenous (IV) bolus injection over 2 minutes, where the dose 1s sufficient to yield an increase in MAP and
decrease in heart rate 1n the patient. The patient may not have overt sepsis, septic shock, or uncontrolled infection.
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METHOD OF TREATING PATIENTS WITH HEPATORENAL SYNDROME TYPE 1
AND LOW MEAN ARTERIAL PRESSURE

CLAIM OF PRIORITY
[0001]  This application claims priority under 35 USC § 119(e) to U.S. Patent
Application Ser. No. 62/928,152, filed on October 30, 2019, the entire contents of which

are hereby incorporated by reference.

INCORPORATION OF SEQUENCE LISTING
[0002] A computer readable text file, entitled
669317 Sequencelisting ST25.txt” created on or about 28 October 2020, with a file

size of about 1 kilobyte contains the sequence listing for this application and Is hereby

iIncorporated by reference In its entirety.

TECHNICAL FIELD

[0003]  Principles and embodiments of the present disclosure relate generally

to methods of treating patients with type-1 hepatorenal syndrome having a low mean
arterial pressure.

BACKGROUND

[0004] Hepatorenal Syndrome Type-1 (HRS Type 1 or HRS-1) is the
development of acute kidney failure Iin patients with late-stage liver cirrhosis In the
absence of any other cause. It is characterized by rapid onset of renal failure with a high
mortality rate that exceeds 80% with within three months. Renal failure Is an identified
complication of cirrhosis of the liver; and, acute renal failure is known to have poor
prognosis for patients with cirrhosis of the liver. In various instances, the renal failure
may be caused by hypovolemia, hepatorenal syndrome without ongoing infection, or
hepatorenal syndrome with an ongoing infection. Unfortunately, patients with HRS

Type-1 may die from renal failure while waiting for a liver transplant. Currently, there is
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no way of determining which patients could maximally benefit from terlipressin treatment
to reverse HRS Type-1.

[0005] Hepatorenal Syndrome (HRS) is indicated by low glomerular filtration
rate due to renal vasoconstriction, splanchnic and peripheral arterial vasodilatation
producing decreased vascular resistance, and portal hypertension. HRS is indicated by
cirrnosis with ascites, serum levels of creatinine>133 umol/l (1.5 mg/dL), no
improvement of serum levels of creatinine (decrease to a level of =133 umol/l) after at
least 2 days of diuretic withdrawal and volume expansion with albumin, and the
absence of shock and parenchymal kidney disease. HRS Type 1 is indicated by
doubling of the Initial serum levels of creatinine to >226 ymol/l (2.56 mg/dL) In <2
weeks.

[0006] Normal creatinine levels range from 0.7 to 1.3 mg/dL in men and 0.6 to
1.1 mg/dL in women. One mg/d| of creatinine equals 88.4 umol/l.

[0007]  Certain mechanisms that work to maintain effective arterial blood
volume and relatively normal arterial pressure in patients with cirrnosis, however, affect
Kidney function, such as sodium and solute-free water retention, which can lead to
ascites and edema, and to renal failure by causing intrarenal vasoconstriction and
hypoperfusion. Ascites can result from the combination of portal hypertension and
splanchnic arterial vasodilation that alters intestinal capillary pressure and permeability,
which facilitates the accumulation of the retained fluid in the abdominal cavity.

[0008] A factor contributing to ascites formation is a splanchnic vasodilation
that results In a decreased effective arterial blood volume. Portal hypertension also
results from increased hepatic resistance to portal blood flow Iin cirrhotic livers, and may
Induce splanchnic vasodilation. There may be a marked impairment in solute-free renal
water excretion and renal vasoconstriction, which leads to HRS.

[0009] In various instances, there may be signs of hepatic decompensation
Including INR>1.5, ascites, and encephalopathy. Hyponatremia is also a frequent
complication of patients with cirrhosis and ascites that is associated with increased

morbidity.
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[0010]  Sepsis has been defined as a systemic inflammatory response to
Infection, and septic shock Is sepsis complicated by either hypotension that Is refractory
to fluid resuscitation or by hyperlactatemia.

[0011] Low mean arterial pressure (MAP) <65 mmHg, hypotension, Is
common In patients with decompensated cirrhosis. Hypotension often occurs with the
absence of overt shock as evidenced by hypoperfusion abnormalities (e.g. peripheral
cyanosis, hypothermia, marked asthenia, pallor, obtundation not attributable to hepatic
encephalopathy). This finding results from hemodynamic changes characterized by
splanchnic and peripheral vasodilation related to portal hypertension and circulating
factors leading to peripheral vasodilation.

[0012] Low MAP <65 mmHg has typically been associated with a poorer
prognosis and a propensity to develop further complications in this group of patients.
These patients are usually not treated with vasopressors for this asymptomatic
hypotension alone

[0013]  Terlipressin Is a synthetic analogue of vasopressin having a prolonged
effect, which acts as a peptidic vasopressin Vla receptor agonist. Terlipressin is a
derivative of vasotocin prepared by extending the N-terminal by three amino acid
residues, and used as a vasoactive drug in the management of hypotension.
Terlipressin may be synthesized by coupling amino acids stepwise to one another in a
liquid or solid phase with a peptide synthesizer. Terlipressin is a prodrug that slowly
metabolizes to lysine-vasopressin and In this way provides prolonged biological effect.
The half-life of terlipressin is 6 hours (the duration of action is 2-10 hr), as opposed to
the short half-life of vasopressin, which is only 6 minutes (the duration of action is 30-60
min).

[0014]  The chemical structure for terlipressin (Gly-Lys-Pro-Cys-Asn-Gln-Phe-
Tyr-Cys-Gly-Gly-Gly; SEQ ID NO: 1) in an injectable formulation is show below.



WO 2021/084483 PCT/1B2020/060185

HoN'

[0015]  Molecular Formula: CszH7aNis O15 S

[0016]  Molecular Weight: 1227.4 daltons

[0017]  Appearance: Homogenous lyophilized white to off-white solid

[0018]  Solubility: Clear, colorless solution in saline

[0019]  Vials: Colorless glass vials containing 11 mg of a white to off-white
solid, 1 mg active ingredient and 10 mg mannitol.

[0020]  The active ingredient, N—[N—(N-glycylglycyl)glycyl]-8-L-
lysinevasopressin, Is a synthetically manufactured hormonogen of 8-lysine vasopressin,
composed of 12 amino acids and having the characteristic ring structure of a cyclic
nonapeptide with a disulfide bridge between the fourth and the ninth amino acid. Three
glycyl-amino acids are substituted at position 1 (cysteine) of 8-lysine-vasopressin. By
this N-terminal extension of 8-lysine-vasopressin the metabolic degradation rate of the
active ingredient Is significantly reduced, because the glycyl molecules inhibit rapid N-
terminal enzymatic degradation. Terlipressin may be present in pharmaceutical
compositions as a salt, diacetate salt, hydrate, and/or free base, such as terlipressin

acetate or terlipressin diacetate pentahydrate.
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SUMMARY

[0021]  Principles and embodiments of the present disclosure relate generally
to methods of treating patients having HRS-1 by administering terlipressin to the
patients to obtain reversal of the HRS-1, improved overall survival, and/or improved
transplant-free survival. In one or more embodiments, a low baseline mean arterial
pressure (MAP) of less than 65 mmHg provides a new and useful function of indicating
a likelihood of improved response by a patient to the administration of terlipressin.

[0022] Some aspects of the disclosure relate to a method of treating HRS-1,
where the method includes identifying a patient as having HRS-1; determining that the
patient exhibits a mean arterial pressure of less than 65 mmHg; determining that the
patient does not have uncontrolled infection, sepsis, or septic shock; determining that,
because the patient exhibits a mean arterial pressure of less than 65 mmHg, the HRS-1
of the patient Is likely to respond to treatment with terlipressin; and administering to the
patient an amount of terlipressin effective to treat HRS-1 in the patient. The patient
treated with terlipressin may experience an increased overall survival and/or transplant-
free survival compared to placebo. In some examples, the terlipressin administered may
be terlipressin acetate.

[0023] In additional aspects of the disclosure, a method of increasing survival
of a patient having HRS-1 and low MAP includes administering an effective dose of
terlipressin to a patient in need thereof about every 6 hours by Iintravenous (IV) bolus
Injection over about 2 minutes, where the dose Is sufficient to yield an increase in MAP
and decrease In heart rate in the patient.

[0024] In other aspects of the disclosure, a method of increasing survival of a
patient having HRS-1 and low MAP includes administering an effective dose of
terlipressin to a patient in need thereof about every 6 hours by intravenous (V) bolus
Injection over about 2 minutes, where the dose Is sufficient to yield an increase In the
diastolic, systolic and MAP, and decrease In heart rate in the patient.

[0025] In further aspects of the disclosure, a method of increasing survival of
a patient having HRS-1 and low MAP includes administering an effective dose of about

0.5 mg to about 2 mg terlipressin acetate to a patient in need thereof about every 4 to
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10 hours by Intravenous (V) bolus injection over about 1 to 5 minutes, where the dose
IS sufficient to yield an increase iIn MAP and decrease In heart rate in the patient.

[00206] Additional aspects and features are set forth in part in the description
that follows, and will become apparent to those skilled Iin the art upon examination of the

specification or may be learned by the practice of the disclosed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]  Further features of embodiment of the present disclosure, their nature
and various advantages will become more apparent upon consideration of the following
detailed description, taken in conjunction with the accompanying drawings, which are
also lllustrative of the best mode contemplated by the applicants, and in which like
reference characters refer to like parts throughout, where:

[0028] FIG. 1 illustrates an exemplary embodiment of a terlipressin treatment
protocaol,

[0029] FIG. 2 is a graph of the overall survival of the two patient groups,
comparing the treatment groups and placebo;

[0030] FIG. 3 is a graph of the transplant-free survival of the two patient
groups, comparing the treatment groups and placebo; and

[0031]  FIG. 4 illustrates an exemplary embodiment of a terlipressin treatment

protocol.

DETAILED DESCRIPTION

[0032] As used herein, the term "asymptomatic hypotension” is defined as a
MAP <65 mmHg In the absence of shock.

[0033] As used herein, the term “low MAP” Is defined as a MAP <65 mmHg.

[0034]  As used herein, use of “terlipressin”™ may refer to terlipressin or salts,
diacetate salts, hydrates, and/or free bases thereof. For example, use of terlipressin
may Include terlipressin acetate or terlipressin diacetate pentahydrate. In additional
examples, terlipressin may refer to any other suitable salts or hydrates thereof or any

other biologically acceptable salts or hydrates thereof.
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[0035]  The principles and embodiments of the present disclosure relate to
methods of improving a patient's renal condition involving a treatment protocol
comprising terlipressin. Accordingly, various embodiments of the present disclosure
provide methods of treating a patient with terlipressin or terlipressin and alobumin.

[0036] In embodiments of the present disclosure, the patient is evaluated to
determine the particular disease and/or syndrome he or she may be suffering from, and
beginning a treatment regimen for patients that will benefit from the administration of
terlipressin.

[0037] In various embodiments, the patient has end stage liver disease
complicated with acute kidney failure, such as HRS, and is treated with terlipressin.

[0038] In various embodiments, end-stage liver disease may be cirrhosis of
the liver or fulminant liver failure. In various embodiments, the end-stage liver disease Is
complicated by impaired renal function.

[0039]  An aspect of the present disclosure relates to a method of diagnosis of
patients that show improved response to terlipressin treatment, as indicated by an
increased probability of HRS reversal.

[0040] In one or more embodiments, the method of identifying an HRS-1
patient with an increased likelihood of responding to terlipressin treatment regimen
comprises identifying a patient as having end stage live disease and impaired renal
function, determining that a patient of the plurality exhibits a mean arterial pressure of
less than 65 mmHg; determining that, because the patient exhibits a mean arterial
pressure of less than 65 mmHg, the HRS-1 of the patient is likely to respond to
treatment with terlipressin; administering to the patient an amount of terlipressin
effective to treat HRS-1 in the patient.

[0041]  In various embodiments, the terlipressin dosage Is administered to the
patient in the range of about 0.5 mg to about 2.0 mg about every 4 to 6 hours, as a
series of single doses, so that the patient recelves a single dose In the range of about
0.5 mg to about 2.0 mg of terlipressin followed by another single dose about 4 to 6
hours later. In various embodiments, a patient may receive about 4 to 6 doses over

about a 24 hour period, where each dose is In the range of about 0.5 mg to about 2.0
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mg. In various embodiments, the total dosage does not exceed about 12.0 mg over a 24
hour period.

[0042] In various embodiments, a patient, who is initially identified as having
end stage liver disease, for which treatment with a vasodilator may provide an
Improvement in renal function, Is tested to determine the extent of the patient's cirrhosis
and renal failure.

[0043]  The administration of terlipressin to patients with decompensated
cirrnosis who are critically ill but not usually treated for asymptomatic hypotension was
surprisingly effective In this group of patients. For example, lower baseline MAP
unexpectedly predicted improved overall survival (OS) and transplant-free survival
(TFS) in cirrhotic patients with HRS-1 treated with terlipressin.

[0044] OS and TFS may be significantly higher in patients with baseline MAP
<65 mmHg treated with terlipressin compared to placebo. In comparison, patients with
baseline MAP 265 mmHg may have no difference in OS or TFS between patients
treated with terlipressin compared to placebo. In some examples, this effect may be
independent of response to treatment with terlipressin as defined by achieving HRS
reversal (serum creatinine (SCr) decrease to <1.5 mg/dL). Without being limited to any
one theory, this effect may be related to the significantly increased MAP In subjects with
MAP <65 mmHg treated with terlipressin.

[0045] In one or more embodiments, the terlipressin treatment protocol
comprises identifying a patient having end-stage liver disease and impaired renal
function, where the identified patient may benefit from a treatment comprising
administration of terlipressin, determining that the patient exhibits a mean arterial
pressure of less than 65 mmHg; administering to the patient a dosage of terlipressin in
an amount effective to produce an improvement in renal function. An improvement in
renal function is indicated by a reduction in SCr of at least 25% from baseline, reversal
of HRS (defined as a decrease in SCr level to =1.5 mg/dl), and/or confirmed HRS
reversal (defined as two serum creatinine values of =1.5 mg/dL at least 48 hours
apart)).

[0046] In one or more embodiments, the terlipressin dosage may be In the

range of about 0.5 mg to about 10 mg, or about 0.5 mg to about 5.0 mg, or about 0.5
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mg to about 2.0 mg, or about 0.5 mg to about 1 mg, or about 1.0 mg to about 2.0 mg
per single administration. In various embodiments, the injections may be administered
Intravenously as slow bolus Injections over about 2 minutes, where the dose may be
repeated about every four to six hours. If on day 4 of therapy (after a minimum of 10
doses), SCr had decreased, but by less than 30% from the baseline value, the dose
may be increased to 2 mg every 6 hours (30 min) (8 mg/day). The dose may not be
Increased If the subject had coronary artery disease; or In the clinical setting of
circulatory overload, pulmonary edema, or treatment-refractory bronchospasm. In
various embodiments, If dosing was interrupted due to a non-ischemic adverse event,
terlipressin may be restarted at the same or lower dose (I.e., 0.5 t0 1 mg qoéh).

[0047]  FIG. 1 illustrates an exemplary embodiment of a terlipressin treatment
protocol.

[0048]  Principles and embodiments of the present disclosure also relate to
providing terlipressin as an |V every four to six hours to patients that have been
identified with HRS-1 and low MAP.

[0049] In one or more embodiments, a patient Is tested for mean arterial
pressure prior to treatment.

[0050]  In one or more embodiments of the disclosure, terlipressin Is
administered to patients presenting with a particular set of symptoms to mitigate the
vasoconstriction in the kidneys, and improve renal function as indicated by a reduction
IN serum creatinine levels of about 1.7 mg/dL from initial baseline.

[0051] At 110, one or more patients with HRS-1 are identified. In some
embodiments, one or more patients that may be presenting with end-stage liver disease
are tested to determine whether they are suffering from cirrhnosis with ascites, and have
serum levels of creatinine>133 umol/l. A patient identified as having HRS is further
tested and/or their medical history checked to determine If the initial serum levels of
creatinine have doubled to greater than 226 umol/l in less than 2 weeks indicating type
1 HRS.

[0052] At 120, once a patient has been identified as suffering from HRS-1, the
patient Is tested to determine Is the same patient has a baseline MAP of less than 65

mmHg.
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[0053] In various embodiments, patients not identified as exhibiting a baseline
MAP of less than 65 mmHg are excluded from the terlipressin treatment protocol.
Patients having HRS-1 and a baseline MAP of less than 65 mmHQg have surprisingly
shown improved response to terlipressin treatment compared to HRS-1 patients with a
paseline MAP greater than or equal to 65 mmHg, as Iindicated by increased overall
survival and transplant-free survival.

[0054] At 130, patients that have been identified as having HRS-1 and a
paseline MAP of less than 65 mmHg are tested to determine If they may also have an
uncontrolled infection, sepsis, or septic shock. Patients identified as exhibiting an
uncontrolled infection, sepsis, or septic shock are excluded from the terlipressin
treatment protocol.

[0055] At 140, patients that have HRS-1, have a baseline MAP of less than 65
mmHg, and do not have an uncontrolled infection, sepsis, or septic shock are started on
the terlipressin treatment. In one or more embodiments, the terlipressin treatment Is
started within 48 hours of the initial diagnosis that the patient has both HRS-1 and a
paseline MAP of less than 65 mmHg. In various embodiments, in which the
determination that the patient does or does not also have an uncontrolled infection,
sepsis, or septic shock occurs after 48 hours of the initial diagnosis of both HRS-1 and
the low MAP, the treatment protocol Is started within 48 hours of the initial diagnosis,
and treatment may be terminated once an uncontrolled infection, sepsis, or septic shock
manifests or is determined.

[0056]  In various embodiments, a baseline serum creatinine level may be
determined for the patient prior to starting the administration of terlipressin to the
patient; and the administration of terlipressin started within 2 days or within 3 days, or
within 4 days of determining the baseline serum creatinine level. In various
embodiments, the patient may be tested at least once daily within four days after
starting the administration of terlipressin to determine if the patient exhibits a decrease
IN the serum creatinine level compared to the previously determined baseline serum
creatinine level.

[0057]  In one or more embodiments, the terlipressin may be administered to a

patient as a slow Infusion over 24 hours, wherein the dosage over the 24 hour period

10
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may be Iin the range of about 2.0 mg to about 12 mg. In various embodiments, the
dosage over the 24 hour period may be Iin the range of about 2.0 mg to about 4.0 mg. In
various embodiments, the terlipressin Is administered as a continuous intravenous (I1V)
drip lasting from about 4 hours to about 6 hours, and comprising a dosage of about 0.5
mg to about 2.0 mg. In various embodiments, the terlipressin dosage Is not given as a
bolus.

[00538]  In various embodiments, the terlipressin dosage Is given as a bolus
Injection. In one or more embodiments, a patient having HRS-1 and low MAP may be
administered an effective dose of terlipressin by IV bolus injection, such that the dose Is
sufficient to yield an increase iIn MAP and decrease In heart rate in the patient. The
administration of the effective dose of terlipressin may result in increased survival of the
patient.

[0059] In one or more embodiments, a patient having HRS-1 and low MAP
may be administered an effective dose of terlipressin to a patient by IV bolus injection,
where the dose Is sufficient to yield an Iincrease In the patient’s diastolic, systolic and
MAP, and decrease In heart rate in the patient. The administration of the effective dose
of terlipressin may result in iIncreased survival of the patient.

[0060] In some embodiments, the increase in MAP may be about 1 mmHg to
about 20 mmHg. In at least one example, the estimated maximum effect for MAP for the
dose may be an increase of about 16.2 mmHg. In some embodiments, the decrease In
heart rate may be a decrease of about 1 beat/minute to about 15 beats/minute. In at
least one example, the estimated maximum effect for heart rate may be a decrease of
10.6 beats/minute. An increase In the diastolic, systolic and MAP, and decrease In heart
rate may be evident within 5 minutes after dosing and may be maintained for at least 6
hours after dosing. The maximum change In blood pressure and heart rate may occur
1.2 to 2 hours after dosing, which may be the same time of maximum lysine-
vasopressin plasma concentrations.

[0061] In one or more embodiments, the terlipressin dosage may be a dosage
of about 0.5 mg to about 2.0 mg administered intravenously about every 4 to 12 hours
as a slow bolus injection over about 1 to 5 minutes. In some embodiments, the dose

may be administered about every 6 hours by IV bolus injection over about 2 minutes. In

11
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one or more embodiments, the terlipressin dosage Is about 1 mg terlipressin acetate
administered Intravenously about every 6 hours as a slow bolus injection over about 2
minutes.

[0062] In an embodiment, the terlipressin administered may be terlipressin
acetate. The terlipressin acetate dosage may be administered to the patient in the range
of about 0.5 mg to about 4.0 mg. In various examples, the terlipressin acetate dosage
may be about 0.5 mg, about 1 mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3
mg, about 3.5 mg, or about 4 mg. In some examples, the terlipressin dosage may be
about 0.85 mg or about 1 mg terlipressin acetate. In other examples, the terlipressin
acetate may be administered at a dosage of about 1 mg to about 2 mg. In at least one
example, the Initial dosage may be about 1.0 mg terlipressin acetate (1.e. 0.85 mg
terlipressin) and may be increased to a dosage of about 2 mg terlipressin acetate.

[0063]  The terlipressin may be prepared for injection as a white to off-white
lyophilized powder In a single-dose vial for reconstitution at a dosage of 0.85 mg
terlipressin (equivalent to 1 mg terlipressin acetate). In some embodiments, the
terlipressin acetate dosage may be given at an initial dose of about 0.5 mg or about 1
mg. In at least one example, dosing may be initiated with 1 mg terlipressin acetate. In
other embodiments, the terlipressin dosage may be modified after a period of time
administering the initial dose. In at least one example, the modified dosage may be
about 2 mg terlipressin acetate.

[0064] The dosage may be administered about every 4 hours, about every 5
hours, about every 6 hours, about every 7/ hours, about every 8 hours, about every 9
hours, about every 10 hours, about every 11 hours, or about every 12 hours by slow |V
pbolus Iinjection. In at least one example, the dosage may be administered about every 6
hours by slow |V bolus Injection. The bolus injection may be given over about 1 minute,
about 2 minutes, about 3 minutes, about 4 minutes, or about 5 minutes. In at least one
example, the bolus injection may be given over about 2 minutes.

[0065]  An aspect of the present disclosure relates to methods of treating
and/or reversing HRS-1. As shown in FIG. 4, an exemplary embodiment of a method of
treating an adult patient with HRS-1 via an embodiment of a terlipressin treatment

protocol.

12
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[0066] At step 410, In some embodiments, a baseline serum creatinine level
may be measured before administration of terlipressin on day 1. Then, an initial dose of
terlipressin may be administered to the patient with HRS-1. In an example, the initial
dose of terlipressin may about 0.5 mg to about 1.0 mg terlipressin acetate, and it may
be administered every 6 hours for about 1-3 days. In at least one example, the Initial
dosage may be about 1.0 mg terlipressin acetate (i.e. 0.85 mg terlipressin).

[0067] At step 420, on day 4 £ 1 day of administration (e.g. after a minimum of
10 doses), the serum creatinine level may be assessed and compared to the baseline
level. In various embodiments, the patient that is being administered the terlipressin Is
assessed at least once during days 1 to 4 £ 1 day of administration to determine If the
patient Is responding to the terlipressin. In various embodiments, the patient may be
tested once at the end of about 3 or 4 days of administration of the terlipressin. In some
examples, the serum creatinine level may be continually assessed (e.g. daily) until
administration is discontinued. In various embodiments, the dosage administered to the
patient may be adjusted based upon the measured serum creatinine level(s). In various
embodiments, a patient being administered terlipressin may have their serum creatinine
levels monitored for the entire time period that the patient is receiving terlipressin. In
one or more embodiments, the patient's serum creatinine level may be tested every
day, or every other day, or every third day, or every fourth day, to confirm that the
patient Is still responding positively to the terlipressin treatment.

[0068] In some embodiments, the terlipressin may be administered to the
patient for up to 4 days, wherein the patient may be tested each day of the four days to
determine whether the patient is responding to the terlipressin treatment. In various
embodiments, a response to the terlipressin treatment may be indicated by a change In
the patient's serum creatinine levels, where indication may be a reduction in SCr of at
least 25% from baseline. In various embodiments, the terlipressin may be administered
for at least 4 days.

[0069]  The serum creatinine levels may be measured by any of the methods
known In the art, for example, the Jaffe reaction using alkaline picrate. The GFR may be
measured directly by clearance studies of exogenous markers, such as inulin, iohexol,

iothalamate, and Cr51-EDTA, by non-invasive detection of the change in patient levels
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of a fluorescent GFR tracer agent, or by estimated glomerular filtration rate (eGFR)
using creatinine testing methods that are traceable to a reference method based on
iIsotope dilution-mass spectrometry (IDMS).

[00/0] In various embodiments, the patient's creatinine levels are assessed to
determine If there has been a reduction In the patient's serum creatinine, where a
reduction in serum creatinine levels of about 1.0 mg/dL or greater, or Iin the range of
about 1.0 mg/dL to about 2.0 mg/dL, or a reduction of about 1.7 mg/dL from the
patient's initial baseline value Iindicates an improvement in renal function and that the
patient Is responding to the terlipressin. In some examples, the assessed serum
creatinine level may be 30% or more less than the baseline serum creatinine level, may
be between 1% and 29% less than the baseline serum creatinine level, or may be 0% or
greater than the baseline serum creatinine level. At steps 430, 440, and 450, a modified
dosage of terlipressin may then be administered based on the comparison of the
assessed serum creatinine level at day 4 £ 1 day and the baseline serum creatinine
level.

[0071] At step 430, if the assessed SCr level decreased by 30% or more from
the baseline SCr level at day 4 + 1 day, the about 0.5 mg to about 1.0 mg dosage of
terlipressin may be continued to be administered to the patient every 6 hours. For
example, the modified dosage may be the same as the initial dosage (e.g. 0.5 mgto 1.0
mQ) if the assessed SCr level decreased by 30% or more from the baseline SCr level.

[0072] In some embodiments, the amount of serum creatinine change Is
determined after 4 days of treatment with terlipressin, and the treatment with terlipressin
continued If the serum creatinine level has improved. In various embodiments, a
sufficient Improvement in serum creatinine levels after 4 days of treatment is indicated
by a decrease of at least 1.0 mg/dL in serum creatinine level, or a decrease of about 1.7
mg/dL In serum creatinine level.

[00/3] In some embodiments, If the patient exhibits improvement over the
previous 1 to 4 days, they may receive terlipressin for additional days until they reach
the baseline SCr value<1.5 mg/dL. In various embodiments, the patient receives
terlipressin for an additional about 1 day to about 10 days, about 3 days to about 4

days, about 3 days to about 6 days, about 3 days to about 8 days, about 3 days to
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about 10 days, or about 3 days to about 12 days If improvement was exhibited over the
previous 1 to 4 days. In various embodiments, the patient receives terlipressin for an
additional 3 days to 4 days If iImprovement was exhibited over the previous 1 to 4 days.

[0074] At step 440, if the assessed SCr level has decreased, but by less than
30% from the baseline level at day 4 £ 1 day, the dosage of terlipressin may be
Increased to about 1.0 mg to about 2.0 mg about every 6 hours. For example, the
modified dosage may be about 0.1 mg to about 2.0 mg of terlipressin acetate about
every 6 hours (£30 min) (8 mg/day) if the assessed SCr level has decreased, but by
less than 30% from the baseline level. In at least one example, the modified dosage
may be 2 mg terlipressin acetate. The assessed dose may not be increased from the
Initial dose If the subject had coronary artery disease; or in the clinical setting of
circulatory overload, pulmonary edema, or treatment-refractory bronchospasm. In
various embodiments, If dosing was interrupted due to a non-ischemic adverse event,
terlipressin may be restarted at the same or lower dose (I.e., 0.5 t0 1 mg qoéh).

[0075] At step 450, if the assessed SCr level is at or above the baseline SCr
level at day 4 £ 1 day, the administration of terlipressin may be discontinued. For
example, the modified dosage may be a discontinuation of administering terlipressin if
the assessed SCr level is at or above the baseline SCr level. Management of adverse
reactions may Include temporary dose reduction or interruption. Terlipressin may be
given at a lower dose (e.g. 0.5 mg or 1 mq) or at a less frequent dosing interval (e.g. 8
to 12 hours). Upon resolution/improvement of adverse reactions, terlipressin may be
resumed at the same or lower dose. If severe adverse reactions persist or recur
following dose adjustment, the administration of terlipressin may be permanently
discontinued.

[00/6] At step 460, administration of terlipressin may be continued until 24
hours after the patient achieves a second consecutive serum creatinine value of = 1.5
mg/dL at least 2 hours apart or for a maximum of 14 days. In various embodiments, the
dosage may be repeated about every four to six hours for a time period of one or more
days until the patient shows recovery, or until the patient no longer shows improvement.
In various embodiments, the duration of treatment of a patient with terlipressin may be 1

{0 14 days. In various embodiments, the terlipressin may be administered for at least 4
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days. In various embodiments, the patient Is administered terlipressin for up to about 14
days unless the patient experiences an adverse event. In various embodiments, the
terlipressin may be administered for at least 3 days, at least 4 days, at least 5 days, at
least 6 days, at least 7 days, at least 8 days, at least 9 days, at least 10 days, at least
11 days, at least 12 days, at least 13 days, or at least 14 days. In some examples, the
terlipressin may be administered to the patient for a time period Iin the range of about 2
days to about 14 days, or for a time period In the range of about 4 days to about 8 days.
In various embodiments, the time period Is In the range of about 7 days. In various
embodiments, the terlipressin treatment may be continued until there Is a complete
response.

[00/77] In various embodiments, the administration of terlipressin to the patient
IS continued for an additional 3 days to 12 days beyond the initial 4 days If the patient
exhibits a decrease In the serum creatinine level. In various embodiments,
administration of terlipressin to the patient may be continued until at least one SCr
value<1.5 mg/dL is obtained (i.e. HRS reversal). In some embodiments, administration
of terlipressin to the patient may be continued until at least two SCr values of =1.5
mQg/dL are obtained at least 48 hours apart (i.e. verified HRS reversal). In various
embodiments, the duration of treatment may be extended to a maximum of 15 days or
16 days if HRS reversal was first achieved on days 13 or 14, respectively. In various
embodiments, the duration of treatment of a patient with terlipressin may be 1 to 28
days. In various embodiments, a decrease In the serum creatinine level may be
iIndicated by a reduction in SCr of at least 1% or of at least 5% or at least 10% or at
least 15% or at least 20% or at least 25% from baseline.

[0078] In various embodiments, the patient may experience HRS reversal
about 4 to about 90 days after initiating administration of terlipressin. In additional
embodiments, the patient may experience verified HRS reversal about 4 to about 90
days after initiating administration of terlipressin. In one or more embodiments, reversal
of HRS is indicated by a decrease in SCr level to =1.5 mg/dl, and verified reversal of
HRS is defined as two SCr values of =1.5 mg/dL at least 48 hours apart.

[00/79] In an embodiment, the patient may have increased overall survival as

compared to placebo. For example, a patient with a low baseline MAP treated with
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terlipressin may have a greater likelihnood of surviving as compared to placebo. In some
embodiments, the patient may have an increased median number of days of overall
survival after initiating administration of terlipressin as compared to placebo. In some
embodiments, the patient may have an increased overall survival at about 90 days after
Initiating administration of terlipressin as compared to placebo. For example, the patient
may have a 50% to 185% increase In overall survival after initiating administration of
terlipressin as compared to placebo. In some embodiments, the patient may have
similar overall survival at about 90 days after initiating administration of terlipressin as
compared to patients with HRS-1 but a baseline MAP =2 65 mmHg.

[0080] In an embodiment, the patient may have increased transplant-free
survival as compared to placebo. For example, a patient with a low baseline MAP
treated with terlipressin may have a greater likelihood of surviving and being transplant-
free as compared to placebo. In some embodiments, the patient may have an increased
median number of days transplant-free survival after initiating aaministration of
terlipressin as compared to placebo. In other embodiments, the patient may have an
Increased transplant-free survival at about 90 days after initiating administration of
terlipressin as compared to placebo. For example, the patient may a 30% to 145%
Increase In transplant-free survival after initiating administration of terlipressin as
compared to placebo. In other embodiments, the patient may have similar transplant-
free survival at about 90 days after initiating administration of terlipressin as compared
to patients with HRS-1 but a baseline MAP =265 mmHg.

[0081] In one or more embodiments, the patient may have been administered
albumin prior to beginning the terlipressin treatment protocol, and/or prior to the
determination that the patient has HRS-1 or low baseline MAP. In various embodiments,
albumin may be administered to a patient /7 days to 2 days before starting
administration of terlipressin to the patient. In various embodiments, the albumin
treatment comprises administering 1 gram albumin per 1 kg of patient weight up to a
maximum of 100 g per day of albumin to a patient. In various embodiments, albumin
may be administered in the range of about 20 g/day to about 50 g/day, where the
albumin may be administered for the time period that the patient is administered

terlipressin.

17



WO 2021/084483 PCT/1B2020/060185

[0082] A non-limiting embodiment of a method of treating HRS-1 patients
exhibiting low baseline MAP with terlipressin comprises administering to a patient In
need of such treatment a dosage of terlipressin in the range of 2.0 mg to 12.0 mg per
day for 1 to 28 days, or in the range of 2.0 mg to 4.0 mg per day for 1 to /7 days, wherein
the dosage may be administered as a continuous |V feed or as a slow bolus Injection.

[0083] Embodiments of the present disclosure also relate to treating patients
with HRS-1 and low baseline MAP with one dose of terlipressin every six hours, where
the dose Is In the range of about 0.5 mg to 2.0 mg, for 3 to 8 days to achieve reversal of
the HRS-1.

[0084] Embodiments of the present disclosure also relate to initiating
terlipressin treatment within 48 hours of determining that a patient is presenting with
HRS-1 and MAP < 65 mmHg, but without sepsis, septic shock, or uncontrolled infection.

[0085]  Another aspect of the present disclosure relates to a method of
distributing a pharmaceutical product.

[0086] In one or more embodiments, the method of distributing comprises
supplying terlipressin to a medical provider, where the medical provider may be
responsible for treating a patient suffering from type 1 hepatorenal syndrome. In various
embodiments, the patient does not have overt sepsis, septic shock, or uncontrolled
Infection. In various embodiments, the method includes providing a recommendation to
the medical provider to treat the patient suffering from type 1 hepatorenal syndrome that
does not have overt sepsis, septic shock, or uncontrolled infection and having a
pbaseline MAP of <65 mmHg, with terlipressin in an amount effective to improve overall
survival, transplant free-survival, and/or reduce SCr. In one or more embodiments, the
medical provider follows the recommendation and administers a treatment to the patient
suffering from HRS-1, but not overt sepsis, septic shock, or uncontrolled infection and
having a baseline MAP of < 65 mmHg, with terlipressin in an amount effective to

improve overall survival, transplant free-survival, and/or reduce SCr.

EXAMPLES
Example 1:
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[0087] A randomized, placebo-controlled, double-blind study was conducted
to evaluate the efficacy of terlipressin in HRS type 1. The objective of the study was to
determine the efficacy and safety of intravenous terlipressin compared with placebo In
the treatment of adult patients with HRS type1 receiving intravenous albumin. Men and
women aged 18 years or older having cirrnosis, ascites, and a diagnosis of HRS type 1
based on the 2007 International Ascites Club (IAC) diagnostic criteria (Salerno F,
Gerbes A, Gines P, Wong F, Arroyo V., Diagnosis, prevention and treatment of
hepatorenal syndrome in cirrhosis, Gut. 2007; 56:1310-1318) were eligible for
participation. Patients with an SCr level>2.5 mg/dL and either a doubling of SCr within 2
weeks or a change in SCr levels over time indicating a trajectory with a slope equal to or
greater than that of a doubling within 2 weeks were enrolled. Patients with uncontrolled
Infection, sepsis, or septic shock were excluded.

[0088] Baseline MAP was used to dichotomize 307 patients with HRS-1 into 2
groups stratified according to baseline MAP: <65 mmHg and 265 mmHg, with 50
patients having a baseline MAP <65 mmHg and 257 patients having a baseline MAP =2
65 mMmHg.

[0089] Between-group comparisons for HRS reversal were conducted within
each MAP group using the Fisher exact test; P values comparing survival estimates
were calculated using a two sample log-rank test (randomization was stratified by SCr,
<3.6 mg/dL or 23.6 mg/dL) and alcoholic hepatitis (present or not).

[0090]  Exclusion criteria were intended to produce a patient sample limited to
iIndividuals with functional renal impairment secondary to cirrhosis and ascites, who
could safely be administered terlipressin and who could be expected to survive through
the active study period.

[0091]  Evaluation of patients with asymptomatic hypotension demonstrated
that asymptomatic hypotension is not related to the presence of systemic inflammatory

response syndrome (SIRS) or alcoholic hepatitis, as seen in Table 1 below.

Table 1.
SIRS EtOH hepatitis Female
<65 mmHg 7 (22%) 7 (22%) 52%
N=32

19



WO 2021/084483 PCT/1B2020/060185

>65 mmHg 51 (31%) 38 (23%) 32%
N=164

[0092] Inthe MAP <65 mmHQg group, mean (SD) duration of exposure to
study treatment was 4.7 (3.54) days with terlipressin versus 4.5 (2.7/7) days with
placebo. In the MAP 265 mm Hg group, the respective mean (SD) duration of exposure
was 6.0 (4.27) versus 6.3 (3.99).

Example 2:

[0093] The two patient groups were compared to placebo for HRS reversal,
confirmed or verified HRS reversal, change in SCr, and change in MAP.

[0094]  Patients identified as having HRS-1 and a baseline MAP of <65
mmHg on a terlipressin treatment protocol exhibited an increase in confirmed reversal
of HRS (25%% vs. 8%, p<.247), HRS reversal (24% vs. 8%, p<.247), renal function
(change from baseline in SCr, mg/dL, -0.8 vs. 0.2, p<0.0001), and MAP (change from
paseline MAP, mmHg, 14.4 vs. 3.4, p<.001) compared to placebo. In contrast, in the
group of patients having HRS-1 and baseline MAP =2 65 mmHg, confirmed reversal of
HRS vs. placebo was 24.2% vs. 14%, HRS reversal vs. placebo was 28.1% vs. 15.5%,
renal function change vs. placebo was -0.9 vs. -0.6 mg/dL, and MAP change from
paseline vs. placebo was 2.0 vs. -2.4 mmHag.

[0095] Rates of HRS reversal among patients receiving terlipressin were
similar between the MAP <65 mmHQg and 265 mmHg groups. The proportion of patients
with HRS reversal in the MAP 265 mmHg group was significantly higher among patients
receiving terlipressin than among those receiving placebo. Improvement in SCr from
pbaseline to end of treatment was significantly greater with terlipressin than with placebo
In both MAP groups. However, the degree of improvement was lower in the MAP 265

mmHg group.

Table 2. HRS Reversal, Change in SCr, and Change in MAP
Baseline MAP < 65 mmHg Baseline MAP 2 65 mmHg

Terlipressin Placebo P-Value Terlipressin Placebo P-Value
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N=25 N=25 N=128 N=129

HRS Reversal 6 (24%) 2 (8%) 0.2467 36 (28.1%) | 20 (15.5%) | 0.0159

Confirmed 6 (24%) 2 (8%) 0.2467 31 (24.2%) 18 (14 %) 0.0399
HRS Reversal

LS mean (SE) -0.8 (0.20) 0.2 (0.19) 0.0001 -0.9 (0.11) -0.6 (0.10) 0.042
change in SCr,

baseline to
EOT, mg/dL

LS mean (SE) 14 .4 (1.54) 3.4 (1.44) <0.001 2.0 (0.81) -2.4 (0.81) <0.001
change In
MAP, baseline
to EOT,

mmHg

Example 3:

[0096]  The two patient groups were compared to placebo for overall survival
and transplant free survival.

[0097] Patients with HRS-1 and low MAP treated with terlipressin showed an
improved overall survival (OS) rate at 90 days compared to placebo (68% vs. 24%;
P=.005). Moreover, patients with HRS-1 and low MAP showed an improved overall
survival rate at 90 days compared to patients that were suffering from HRS-1, but did
not have low MAP when both groups were treated with terlipressin (68% vs. 51.6%).
Whereas no difference in OS at 90 days was observed between terlipressin and
placebo in the MAP 265 mm Hg group (51.6% vs. 55.8%; P=.429). FIG. 2 shows the
overall survival of the two patient groups, comparing the treatment groups and placebo.

[0098]  Further, patients with HRS-1 and low MAP treated with terlipressin
showed an improved transplant-free survival (TFS) rate compared to placebo (68% vs.
28%:; P=.015). In the treatment groups, patients with HRS-1 and low MAP showed an
Improved transplant-free survival rate compared to patients that were suffering from
HRS-1, but did not have low MAP (68% vs. 52%). Whereas in the MAP 265 mmHg
group, no difference in TFS at 90 days was observed between terlipressin and placebo
(52.3% vs. 58.9%; P=.291). FIG. 3 shows the transplant-free survival of the two patient

groups, comparing the treatment groups and placebo.
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[0099]  These results are further detailed in Table 3 below.

Table 3. Overall Survival and Transplant-Free Survival by Baseline MAP

Baseline MAP < 65 mmHg Baseline MAP 2 65 mmHg
Terlipressin Placebo Terlipressin Placebo
N=25 N=25 N=128 N=129
Overall survival, 17 (68%) 6 (24%) 66 (51.6%) 72 (55.8%)
alive at day 90
Transplant-free 17(68%) 7 (28%) 67 (52.3%) 76 (58.9%)
survival, alive at
day 90

[00100] Treatment with terlipressin was associated with a considerable
improvement in OS and TFS in patients with HRS-1 and a baseline MAP <65 mm Hg.
This effect appears to be independent of HRS-1 reversal and may be related to a
marked improvement in SCr from baseline to EOT in this group. Patients in this group
who recelved terlipressin also experienced a significant improvement in MAP from
baseline to EOT compared with patients who received placebo.

[00101] These results Indicate that the presence of a baseline MAP of < 65
mmHg indicates that the patient is more likely to have a positive response to treatment
with terlipressin as compared to placebo.

[00102] It was also recognized that patients with decompensated liver disease
frequently have low MAP In the absence of uncontrolled infection or sepsis, and that the
presence of low MAP Is associated with a poor prognosis. Therefore, it was surprising
that patients with low MAP significantly improved overall survival and transplant-free

survival.

Example 4:
[00103] A randomized, placebo-controlled, double-blind study was conducted
to evaluate the efficacy of terlipressin in HRS type 1. The objective of the study was to

characterize the efficacy and safety of terlipressin plus albumin versus albumin alone for
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the treatment of HRS-1 in patients with well-defined HRS-1. The study used the similar
Inclusion and exclusion criteria as described In Example 1.

[00104] 300 subjects were enrolled in the study. Of the 300 subjects, 199 were
randomized to terlipressin and 101 to placebo (albumin alone). Demographic and BL
clinical characteristics were similar between treatment groups. For example, the two
treatment groups had similar average age, weight, height, sex distribution, ethnicity
distribution, race distribution, presence of alcoholic hepatitis, baseline serum creatinine,
large volume paracentesis (LVP) randomization strata, baseline model end stage liver
disease (MELD) score, baseline Child-Pugh score, baseline white blood cell count,
paseline bilirubin, baseline mean arterial pressure (MAP), baseline heart rate, baseline
blood urea nitrogen (BUN), baseline bicarbonate (HCOs) or carbon Dioxide (CO2),
paseline temperature, baseline respiratory rate, baseline acute on chronic liver failure
(ACLF) grade, baseline chronic liver failure-sepsis organ failure assessment (CLIF-
SOFA) score and presence of prior conditions/treatments such as esophageal variceal
hemorrhage (EVH) banding, pneumonia, urinary tract infection (UTI), spontaneous
bacterial peritonitis (SBP), and receipt of aloumin. The proportion of patients in each
group who underwent LT was 23.1% for terlipressin and 28. 7% for placebo.

[00105] Thirty three patients had a baseline MAP of < 65 mmHg, 24 of which
received terlipressin treatment and 9 received placebo. The results of the overall
survival of the patients with a baseline MAP of < 65 mmHg are shown in Table 4 and
the results of the transplant-free survival of the patients with a baseline MAP of <65
mmHg are shown In Table 5 below.

Table 4. Overall Survival

Baseline MAP < 65 mmHg

Terlipressin Placebo

N |Parameter|{ N |Parameter

Overall Survival up to 90 Days

Survival Estimate 24 0.497 9 0.250
Median Days of Survival 24 72.0 9 27.0
Alive at Day 90 (n, %) 24 | 12 (50.0) 9 3 (33.3)

Table 5. Transplant-free Survival
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Baseline MAP < 65 mmHg

Terlipressin Placebo

N Parameter (N Parameter

Transplant-Free Survival up to

90 Days
Survival Estimate 24 (0.194 9 0.125
Median Days of Survival 24 |20.0 9 15.5

Alive and Transplant-Free at

24 |5 (20.8) 9 |[2(22.2)
Day 90 (n, %)

[00106] Although the disclosure herein has been described with reference to
particular embodiments, It Is to be understood that these embodiments are merely
llustrative of the principles and applications of the present disclosure. It will be apparent
to those skilled in the art that various modifications and variations can be made to the
devices, systems, and methods of the present disclosure without departing from the
spirit and scope of the disclosure. Thus, It is intended that the present disclosure include
modifications and variations that are within the scope of the appended claims and their
equivalents.

[00107] Reference throughout this specification to "one embodiment,” “certain
embodiments,” "one or more embodiments” or "an embodiment” means that a particular
feature, structure, material, or characteristic described in connection with the
embodiment Is Included In at least one embodiment of the disclosure. Thus, the
appearances of the phrases such as “In one or more embodiments,” “In certain
embodiments,” “In one embodiment” or “In an embodiment” In various places throughout
this specification are not necessarily referring to the same embodiment of the
disclosure. Furthermore, the particular features, structures, materials, or characteristics

may be combined In any suitable manner in one or more embodiments.
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CLAIMS

VWhat Is claimed iIs:

1. A method of Increasing survival of a patient having type 1 hepatorenal syndrome
(HRS-1), the method comprising:

identifying a patient having HRS-1 that has a baseline mean arterial pressure
(MAP) of less than 65 mmHg; and

administering, to the patient, an amount of terlipressin effective to treat the HRS-
1 In the patient,
wherein the patient does not have overt sepsis, septic shock, or uncontrolled

Infection.

2. The method of claim 1, wherein administration of terlipressin to the patient produces

a decrease in serum creatinine level to =1.5 mg/dl and reverses HRS-1.

3. The method of claim 1, wherein the amount of terlipressin administered to the patient

IS In the range of 1.0 mg to 12.0 mg per day for 1 to 14 days.

4. The method of claim 1, wherein the terlipressin administered Is terlipressin acetate.

5. The method of claim 4, wherein the terlipressin acetate is administered in an amount

of about 0.5 mg to about 2 mg.
6. The method of claim 1, wherein the terlipressin is administered intravenously (IV).

/. The method of claim 1, wherein the terlipressin is administered every 6 hours by IV

bolus Iinjection over 2 minutes.

8. The method of claim 1, comprising treating the patient with up to a maximum of 100 g
per day of aloumin for each day of the time period that the patient is administered

terlipressin.

9. The method of claim 1, wherein the patient has improved overall survival as

compared to a patient treated with placebo.
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10. The method of claim 9, wherein the patient Is alive at day 90 after starting

administering the terlipressin.

11. The method of claim 1, wherein the patient has improved transplant-free survival as

compared to a patient treated with placebo.
12. The method of claim 11, wherein the patient is alive and transplant-free at day 90.

13. A method of treating type 1 hepatorenal syndrome (HRS-1), the method comprising:

identifying a plurality of patients as having HRS-1;

determining that a patient of the plurality has a baseline mean arterial pressure
(MAP) of less than 65 mmHg;

determining that the patient does not have overt sepsis, septic shock, or
uncontrolled infection;

determining that, because the patient exhibits a baseline MAP of less than 65
mmHg and does not have overt sepsis, septic shock, or uncontrolled infection, the HRS-
1 of the patient is likely to respond to treatment with terlipressin; and

administering to the patient an amount of terlipressin effective to treat HRS-1 In

the patient.

14. The method of claim 13, wherein the amount of terlipressin administered to the

patient is in the range of 1.0 mg to 12.0 mg per day for 1 to 14 days.
15. The method of claim 13, wherein the terlipressin administered is terlipressin acetate.

16. The method of claim 15, wherein the terlipressin acetate is administered in an

amount of about 0.5 mg to about 2 mg.

1/7. The method of claim 13, wherein the patient is administered terlipressin

Intravenously (1V) every 4 to 6 hours for 4 days.

18. The method of claim 13, wherein the terlipressin is administered every 6 hours by |V

bolus Injection over 2 minutes.
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19. The method of claim 18, comprising determining If the patient has a reduction in

serum creatinine level during the initial 1 to 4 days of terlipressin administration.

20. The method of claim 19, comprising discontinuing administration of terlipressin to

the patient If the patient does not show a reduction in serum creatinine level during the

Initial 1 to 4 days of terlipressin administration.

21. The method of claim 19, comprising continuing administration of terlipressin to the
patient for an additional 3 to 12 days If the patient shows a reduction in serum creatinine

level during the Initial 1 to 4 days of terlipressin administration.

22. The method of claim 13, wherein administration of terlipressin to the patient

produces a decrease in serum creatinine (SCr) level to =1.5 mg/dl.

23. The method of claim 13, wherein the patient experiences HRS reversal, verified

HRS reversal, and/or greater than 30% improvement in SCr.

24. The method of claim 13, wherein the patient has improved overall survival as

compared to a patient treated with placebo.

29. The method of claim 24, wherein the patient is alive at day 90 after starting

administering the terlipressin.

26. The method of claim 13, wherein the patient has improved transplant-free survival

as compared to a patient treated with placebo.
2/7. The method of claim 26, wherein the patient is alive and transplant-free at day 90.

28. The method of claim 13, comprising treating the patient with up to a maximum of
100 g per day of aloumin for each day of the time period that the patient is administered

terlipressin.

29. A method of reversing type 1 hepatorenal syndrome (HRS-1), the method

comprising:

27



WO 2021/084483 PCT/1B2020/060185

administering, to a patient having HRS-1 that has a baseline mean arterial
pressure (MAP) of less than 65 mmHg, an amount of terlipressin effective to reverse the
HRS-1 in the patient,

wherein the patient does not have overt sepsis, septic shock, or uncontrolled
iInfection,

wherein administration of terlipressin to the patient produces a decrease In
serum creatinine level to =1.5 mg/dl and reverses HRS-1, and

wherein the patient is alive at day 90 after starting administering the terlipressin.
30. The method of claim 29, wherein the terlipressin administered is terlipressin acetate.

31. The method of claim 30, wherein the terlipressin acetate Is administered in an

amount of about 1 mg to about 2 mg.

32. The method of claim 29, wherein the terlipressin Is administered every 6 hours by

iIntravenous (1V) bolus injection over 2 minutes.

33. The method of claim 29, wherein the patient has improved overall survival as

compared to a patient treated with placebo.

34. The method of claim 29, wherein the patient has improved transplant-free survival

as compared to a patient treated with placebo.
35. The method of claim 34, wherein the patient is alive and transplant-free at day 90.

36. A method of Increasing survival of a patient having type 1 hepatorenal syndrome
(HRS-1) and low mean arterial pressure (MAP), the method comprising:

administering an effective dose of terlipressin to a patient in need thereof every 6
hours by Intravenous (IV) bolus injection over 2 minutes,

wherein the dose Is sufficient to yield an increase in MAP and decrease In heart

rate Iin the patient.

3/7. The method of claim 36, wherein the estimated maximum effect for MAP for the

dose Is an increase of 16.2 mmHg.
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38. The method of claim 36, wherein the estimated maximum effect for heart rate Is a

decrease of 10.6 beats/minute.
39. The method of claim 36, wherein the terlipressin administered is terlipressin acetate.

40. The method of claim 39, wherein the effective dose Is about 0.5 mg to about 2 mg

terlipressin acetate.

41. The method of claim 36, further comprising determining If the patient has a
reduction in serum creatinine level during an initial 1 to 4 days of terlipressin

administration.

42. The method of claim 41, further comprising discontinuing administration of

terlipressin to the patient If the patient does not show a reduction in serum creatinine

level during the Initial 1 to 4 days of terlipressin administration.

43. The method of claim 41, further comprising continuing administration of terlipressin
to the patient for an additional 3 to 12 days If the patient shows a reduction in serum

creatinine level during the nitial 1 to 4 days of terlipressin administration.

44. The method of claim 43, further comprising increasing the dose of terlipressin from
an Initial dose to a modified dose after the initial 1 to 4 days of terlipressin

administration.

45. The method of claim 44, wherein the Initial dose I1s about 0.5 mg to about 1 mg
terlipressin acetate and the modified dose Is about 1 mg to about 2 mg terlipressin

acetate.

46. A method of Increasing survival of a patient having type 1 hepatorenal syndrome
(HRS-1) and low mean arterial pressure (MAP), the method comprising:

administering an effective dose of terlipressin to a patient in need thereof every 6
hours by Iintravenous (1V) bolus injection over 2 minutes,

wherein the dose Is sufficient to yield an increase In the diastolic, systolic and

MAP, and decrease In heart rate in the patient.
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47. The method of claim 46, wherein the estimated maximum effect for MAP for the

dose Is an increase of 16.2 mmHg.

48. The method of claim 46, wherein the estimated maximum effect for heart rate Is a

decrease of 10.6 beats/minute.
49. The method of claim 46, wherein the terlipressin administered is terlipressin acetate.

50. The method of claim 49, wherein the effective dose Is about 1 mg to about 2 mg

terlipressin acetate.

51. The method of claim 46, further comprising determining If the patient has a

reduction in serum creatinine level during an initial 1 to 4 days of terlipressin

administration.

52. The method of claim 51, further comprising discontinuing administration of
terlipressin to the patient If the patient does not show a reduction in serum creatinine

level during the Initial 1 to 4 days of terlipressin administration.

53. The method of claim 51, further comprising continuing administration of terlipressin
to the patient for an additional 3 to 12 days If the patient shows a reduction in serum

creatinine level during the nitial 1 to 4 days of terlipressin administration.

54. The method of claim 53, further comprising increasing the dose of terlipressin from
an Initial dose to a modified dose after the initial 1 to 4 days of terlipressin

administration.

55. The method of claim 54, wherein the initial dose is about 0.5 mg to about 1 mg
terlipressin acetate and the modified dose Is about 1 mg to about 2 mg terlipressin

acetate.

56. A method of increasing survival of a patient having type 1 hepatorenal syndrome

(HRS-1) and low mean arterial pressure (MAP), the method comprising:
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administering an effective dose of about 0.5 mg to about 2 mg terlipressin
acetate to a patient in need thereof about every 4 to 10 hours by intravenous (1V) bolus
Injection over about 1 to 5 minutes,

wherein the dose Is sufficient to yield an increase in MAP and decrease In heart

rate In the patient.

57. The method of claim 56, wherein the dose Is further sufficient to yield an increase In

the diastolic and systolic pressure.

58. The method of claim 56, wherein the estimated maximum effect for MAP for the

dose Is an increase of 16.2 mmHg.

59. The method of claim 56, wherein the estimated maximum effect for heart rate Is a

decrease of 10.6 beats/minute.

60. The method of claim 56, further comprising determining If the patient has a
reduction in serum creatinine level during an initial 1 to 4 days of terlipressin acetate

administration.

61. The method of claim 60, further comprising discontinuing administration of
terlipressin acetate to the patient if the patient does not show a reduction in serum

creatinine level during the initial 1 to 4 days of terlipressin acetate administration.

62. The method of claim 60, further comprising continuing administration of terlipressin
acetate to the patient for an additional 3 to 12 days If the patient shows a reduction In

serum creatinine level during the initial 1 to 4 days of terlipressin acetate administration.

63. The method of claim 62, further comprising increasing the dose of terlipressin
acetate from an initial dose to a modified dose after the Initial 1 to 4 days of terlipressin

acetate administration.

64. The method of claim 63, wherein the Initial dose I1s about 0.5 mg to about 1 mg

terlipressin acetate and the modified dose Is about 1 mg to about 2 mg terlipressin

acetate.
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110
ldentify one or more patients with type-1
hepatorenal syndrome (HRS-1)

120 . . . .
ldentify one or more patients with a baseline
mean arterial pressure (MAP) of < 65 mmHg

130 Exclude patients exhibiting overt sepsis, septic

shock, or uncontrolled infection from
subsequent treatment

140 Administer terlipressin within 48 hours of initial

diagnosis that the patient has HRS-1, a baseline
MAP of < 65 mmHg, and is not exhibiting overt
sepsis, septic shock, or uncontrolled infection

FIG. 1
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410
Days 1-3
Initial dose: 1 mg terlipressin acetate every 6 hours
Baseline serum creatinine: Record on Day 1
420
Day 4 /
Assess serum creatinine level vs. baseline
If SCr decreased by
430 30% or more from If SCr is at or above 450
baseline It SCr decreased by baseline
less than 30% baseline
. . . Terlipressin may be
Continue 1 mg terlipressin . . . . .
Increased to 2 mg every 6 Discontinue terlipressin
every 6 hours Hours

440

. . . . . . 460
Continue terlipressin until 24 hours after patient achieves a

second consecutive serum creatinine value of = 1.5 mg/dL
at least 2 hours apart or for a maximum of 14 days

FIG. 4
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