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BUDIODARONE FOR CARDIOVERSION

Background

Cross-Reference

[0001] This application claims the benefit of U.S. Non-Provisional Application No.
18/351,261, filed July 12, 2023, which claims the benefit of U.S. Provisional Application No.
63/525,014, filed July 5, 2023, each of which is incorporated by reference herein in its

entirety.
Field

[0002] This disclosure provides for methods to cardiovert patients with either paroxysmal or
persistent atrial fibrillation (AFib) back to sinus rhythm which methods use a pharmaceutical

composition comprising budiodarone.

Related Applications

[0003] This application claims benefit of U.S. provisional application 63/525,014 filed on

July 5, 2023. The entire contents of which is incorporated by reference.

State of the Art

[0004] Patients suffering from paroxysmal or persistent AFib experiencing a prolonged
episode of AFib are at elevated risk of a stroke and/or congestive heart failure. These risks
increase as the duration of the episode extends. Patients with symptomatic paroxysmal or
persistent AFib are significantly more likely to recognize their condition whereas
asymptomatic patients on a heart rhythm monitor that provides an alarm-based warning of
prolonged AFib will become aware of their condition once the alarm has been activated. In
either case, many such patients presenting themselves at a hospital emergency room or are in
a critical care unit with such an extended episode of AFib are treated by having a
cardioversion procedure typically by stopping the heart and restarting it in order to restore
sinus rhythm. Currently, there are from about 70,000 to perhaps as high as 100,000 or more
cardioversions done each year with the number increasing as the population ages. These
numbers represent a fraction of patients who present themselves in emergency rooms with
AFib. One reference suggested that about 25% of patients presenting at the emergency room
with AFib were treated with cardioversion. Gulizia et al., Furopace. 2019;21(2): 230-238.
This suggests that some of the non-treated patients were contra-indicated for this procedure

due to co-morbidities and some had their sinus rhythm restored without cardioversion.
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[0005] The method of choice for cardioversion is electrical cardioversion, which relies upon
stopping and restarting the heart to restore sinus rhythm. However, this procedure comes
with several shortcomings. From the patient's perspective, there is a risk of dying during or
within a few months after this procedure due to, for example, the release of blood clots from
the heart during electrical cardioversion. From the clinician’s perspective, electrical
cardioversions require at least one or more nurses, an anesthesiologist, a cardiologist, the use
of an anti-coagulant, and the like all at a significant cost to the health care system. From a
cost perspective, cardioversion can cost thousands of dollars which, given the number of
cardioversions conducted annually, imposes a significant cost burden on the healthcare
system, particularly when the costs for treating patients who have a blood clot that releases

during or shortly after the procedure or are included.

Summary

[0006] Disclosed are methods to cardiovert a patient with an extended episode of paroxysmal
or persistent AFib that utilizes a single high dose of budiodarone or a pharmaceutically
acceptable salt thereof to effect cardioversion of the AFib sinus rthythm in said patient. The
single high dose of budiodarone or a pharmaceutically acceptable salt thereof is preferably
administered orally but other routes of administration are contemplated herein including
intravenous, rectal, and pulmonary administration. The patient undergoing cardioversion is

first deemed suitable for the procedure.

[0007] In one embodiment, there is provided a method for cardioverting a patient with
paroxysmal or persistent AFib suffering from an extended episode of AFib, said method
comprising: a) evaluating the patient to confirm that the patient has paroxysmal or persistent
AFib and is suitable for cardioversion; b) administering budiodarone or a pharmaceutically
acceptable salt thereof to said patient in an amount sufficient to effect cardioversion of said
AFib back to sinus rhythm in said patient; and ¢) monitoring said patient subsequent to said
administration to confirm that the patient is responsive to cardioversion.

[0008] In another embodiment, a method is provided for cardioverting a patient with
paroxysmal or persistent AFib suffering from an extended episode of AFib and deemed
suitable for cardioversion, said method comprising: a) administering of budiodarone or a
pharmaceutically acceptable salt thereof to said patient in an amount sufficient to effect
cardioversion of said AFib back to sinus rhythm, wherein the patient has been confirmed as

having paroxysmal or persistent AFib as well as being deemed suitable for cardioversion; and
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b) monitoring said patient subsequent to said administration to confirm that the patient is

responsive to cardioversion.

[0009] A further embodiment provides a method for cardioverting a patient with paroxysmal
or persistent AFib suffering from an extended episode of AFib, said method comprising: a)
administering a sufficient amount of budiodarone or a pharmaceutically acceptable salt
thereof to said patient to achieve a plasma concentration of at least about 13 ng/ mL for a
period of time to cardiovert said patient back to sinus rhythm, wherein the patient has been
confirmed as having paroxysmal or persistent AFib and deemed suitable for cardioversion;
and b) monitoring said patient subsequent to said administration to confirm that the patient is

responsive to cardioversion

[0010] In another embodiment, a method is provided for cardioverting a patient with
paroxysmal or persistent AFib suffering from an extended episode of AFib and deemed

suitable for cardioversion, said method comprising:

a) administering budiodarone or a pharmaceutically acceptable salt thereof to said
patient in an amount sufficient to effect cardioversion of said AFib back to sinus rhythm,

wherein the patient has been confirmed as having paroxysmal or persistent AFib; and

b) monitoring said patient subsequent to said administration to confirm that the patient is

responsive to cardioversion.

[0011] A further embodiment provides a method for cardioverting a patient with paroxysmal

or persistent AFib suffering from an extended episode of AFib, said method comprising:

a) administering a sufficient amount of budiodarone or a pharmaceutically acceptable
salt thereof to said patient to achieve a plasma concentration of at least about 13 ng/ mL for a
period of time to cardiovert said patient back to sinus rhythm, wherein the patient has been
confirmed as having paroxysmal or persistent AFib and deemed suitable for cardioversion;

and

b) monitoring said patient subsequent to said administration to confirm that the patient is

responsive to cardioversion.

[0012] In one embodiment, the amount of budiodarone or a pharmaceutically acceptable salt
thereof administered to said patient is sufficient to provide for sustained plasma concentration
of at least about 13 ng/mL for a period of at least about 3 hours, at least about 4 hours, at least

about 5 hours, or at least about 6 hours post-administration of budiodarone or a
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pharmaceutically acceptable salt thereof. Monitoring of the patient’s heart rhythm is
preferably continued during the entire period when the plasma concentration of budiodarone
or a pharmaceutically acceptable salt thereof is maintained at about 13 ng/mL. In a preferred
embodiment, the plasma concentration of budiodarone or a pharmaceutically acceptable salt
thereof ranges from about 13 ng/mL up to a Cimax of about 350 ng/mL. In another preferred
embodiment, the plasma concentration of budiodarone or a pharmaceutically acceptable salt
thereof ranges from about 50 ng/mL to about 350 ng/mL and any subrange of about 10 ng

within said range.

[0013] In one embodiment, budiodarone or a pharmaceutically acceptable salt thereof is
administered orally, sublingually, intravenously (i.v. or IV), rectally, as an aerosol
(pulmonary), or as an intranasal spray, or a combination thereof. In one preferred
embodiment, budiodarone or a pharmaceutically acceptable salt thereof is administered orally
using capsules, pills, or tablets. Given the efficiency of delivery, the amounts required to
provide the plasma levels as presented above or herein, the dosing of budiodarone or a
pharmaceutically acceptable salt thereof when given intravenously, sublingually, or in a spray

may be in a lower dosage than that required for oral dosing.

[0014] As per the above, the methods described herein include the administration of
budiodarone or a pharmaceutically acceptable salt thereof to the patient in an amount
sufficient to cardiovert the AFib back to sinus rhythm when the plasma concentration of
budiodarone or a pharmaceutically acceptable salt thereof is maintained at a level above as
defined herein. In most cases, it is contemplated that cardioversion will be achieved for
responsive patients within about 90 minutes, preferably within about 60 minutes, and more
preferably within about 45, or within about 30 minutes after administration of budiodarone or

a pharmaceutically acceptable salt thereof.

[0015] In general, the amount of budiodarone or a pharmaceutically acceptable salt thereof
used to cardiovert the patient will be a single bolus oral dose of from about 400 mg to about
1,200 mg and preferably from about 800 mg to 1,200 mg. Preferably, each of these doses of
budiodarone or a pharmaceutically acceptable salt thereof is administered as a single pill or
capsule. In one preferred embodiment, the budiodarone or a pharmaceutically acceptable salt
thereof dose to be used is selected by the clinician to achieve a Cmax of at least about 50
ng/mL or more which, based on its half-life data, is coupled with retaining a therapeutic
plasma concentration of budiodarone of at least about 13 ng/mL for about 6 hours in the

patient. Preferred dosages of budiodarone or a pharmaceutically acceptable salt thereof to
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achieve such prolonged retention of a therapeutic concentration include single doses of 800
mg, 1,000 mg, or 1,200 mg, or any dose between said 800 mg and 1,200 mg. Dosages of
budiodarone or a pharmaceutically acceptable salt thereof may also be about 50 mg or about
100 mg amount interval increases between 400 mg to 1,200 mg (e.g., 1,100 mg or 700 mg).
Sublingual, intravenous, rectal, and spray dosage forms of budiodarone would be less than
1,200 mg and are contemplated to range from about 10% to about 50% of the 1,200 mg dose
used orally. Another aspect contemplates the administration of budiodarone or a
pharmaceutically acceptable salt thereof via one or more means to the patient, e.g., via IV and
oral, via sublingual and oral, via sublingual and spray, via oral and spray, via oral and IV, via
IV and spray, or via IV and sublingual. It is contemplated that intravenous administration

may induce a more rapid conversion to a sinus rthythm in the patient in need thereof.

[0016] In one embodiment, the administration of budiodarone or a pharmaceutically
acceptable salt thereof is accompanied by the administration of a second drug such as a blood

thinner (e.g., dabigatran, edoxaban, apixaban, or rivaroxaban — Xarelto®).

[0017] Also provided is a use of budiodarone or a pharmaceutically acceptable salt thereof to
cardiovert a patient with paroxysmal or persistent AFib suffering from an extended episode
of AFib.

[0018] Another embodiment provides administering a dose of budiodarone or a
pharmaceutically acceptable salt thereof to a patient in need of cardioversion determined to
have either paroxysmal or persistent AFib that is sufficient to produce an effective plasma
level of >50 ng/ml in said patient within 60 min of administration, and maintaining a plasma
level in said patient of >50 ng/ml for up to 6 hours thereby cardioverting a single sustained
long episode of PAF, or a storm of long PAF episodes, or a persistent AFib episode back to

normal sinus rhythm in said patient.

[0019] A further embodiment provides a use of budiodarone or a pharmaceutically
acceptable salt thereof to cardiovert a patient with paroxysmal or persistent AFib suffering

from an extended episode of AFib.

[0020] Yet another embodiment provides an oral dose of budiodarone or a pharmaceutically
acceptable salt thereof for use in cardioverting a patient with paroxysmal or persistent AFib
suffering from an extended AFib episode with an oral dose of budiodarone or a

pharmaceutically acceptable salt thereof comprising from about 1,000 mg to about 2,000 mg.
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The oral dose of budiodarone or a pharmaceutically acceptable salt thereof can be delivered
as a single bolus of about 1,000 mg, about 1,100 mg, about 1,200 mg, about 1,300 mg, about
1,400 mg, about 1,500 mg, about 1,600 mg, about 1,700 mg, about 1,800 mg, about 1,900 mg
or about 2,000 and any 50 mg increment between 1,000 mg to about 2,000 mg. The dosage
form of the administration of budiodarone or a pharmaceutically acceptable salt thereof of
1,000 mg to about 2,000 mg as described in this paragraph can be as a pill, a tablet, or a

capsule.

[0021] In another embodiment, the pharmaceutically acceptable salt of budiodarone is

budiodarone tartrate.

Brief Description of Drawings

[0022] The patent or application file contains at least one drawing executed in color. Copies
of this patent or patent application publication with color drawing(s) will be provided by the

Office upon request and payment of the necessary fee as required under 37 C.F.R. §1.84.

[0023] Figure 1 illustrates the plasma concentration over time using different single-dose
administrations of budiodarone. The data establishes that each single dose at or above 400
mg provided for a Cmax greater than 50 ng/mL and each maintained a concentration of greater

than about 13 ng/mL for over 6 hours.

[0024] Figure 2 illustrates the comparison of the plasma budiodarone concentrations between

a fasting patient and a fed patient.

Detailed Description

[0025] This disclosure is directed to methods for cardioverting AFib to sinus rhythm for
patients with paroxysmal or persistent atrial fibrillation (AFib) and who are experiencing an
extended period of AFib. The methods described herein employ budiodarone to cardiovert
these patients. Terms that are not defined are given their definition in context or are given
their medically acceptable definition.

[0026] The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting. As used herein, the singular forms “a”, “an”, and

“the” are intended to include the plural forms as well, unless the context clearly indicates

otherwise.



WO 2025/010243 PCT/US2024/036488

Definitions

[0027] As used herein, the term “optional” or “optionally” means that the subsequently
described event or circumstance may or may not occur and that the description includes

instances where the event or circumstance occurs and instances where it does not.

[0028] As used herein, the term “about” when used before a numerical designation, e.g.,
temperature, time, amount, concentration, and such other, including a range, indicates
approximations that may vary by (+) or (-) 15%, 10%, 5%, 1%, or any subrange and/or value
therebetween. Preferably, the term “about” when used with regard to a dose amount means

that the dose may vary by +/- 10%.

[0029] As used herein, the term “comprising” or “comprises” is intended to mean that the

compositions or methods include the recited elements, but do not exclude others.

[0030] As used herein, the term “consisting essentially of” when used to define compositions
and methods, shall mean excluding other elements of any essential significance to the stated
purpose of the combination. Thus, a composition consisting essentially of the elements as
defined herein, or a method consisting essentially of the protocol defined herein, would not
exclude other components that do not materially affect the basic and novel characteristic(s) of

the claimed subject matter.

[0031] As used herein, the term “consisting of” shall mean excluding more than trace
elements of other ingredients or substantial method steps. Embodiments defined by each of

these transition terms are within the scope of this disclosure.

[0032] As used herein, the term “AFib” or “atrial fibrillation” refers to all variants of atrial
fibrillation except permanent AFib. Such variants include but are not limited to paroxysmal
AFib, persistent AFib, as well as paroxysmal AFib and persistent AFib with low CHA,;DS»-
VASc scores (2 or less) and high CHA2DS,-VASc scores (3 or higher). CHA2DS»-VASc
scores stand for congestive heart failure (C — 1 pt), hypertension (H — 1 pt), age >75 (A -2
pts), diabetes (D — 1 pt), stroke (S — 2 pt), vascular disease (V — 1 pt), age 65 to 74 (A — 1 pt),
and sex category (Sc — 1 pt for female) and are clinical prediction rules for estimating the risk
of stroke in people with non-rheumatic atrial fibrillation (AF). A CHA;DS2-VASc score

comprises 1 point or 2 points for each of the constituent risk factors, as indicated above

[0033] As used herein, the term “extended duration of AFib” relates to the length of time an
episode of AFib lasts in a patient. This length relates to the risk of stroke and/or heart failure.
As is apparent, the longer the length of time a patient is in AFib, the higher the risk becomes.
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So, in one embodiment, an extended duration of AFib is any AFib episode lasting over at
least about 30 minutes or at least about 1 hour or at least 5 hours, provided that the patient is

not diagnosed as having permanent AFib.

[0034] As used herein, the term “paroxysmal AFib” refers to sporadic and intermittent
episodes of AFib that last no more than 7 days before resolving back into sinus rhythm.
Typically, but not necessarily, patients with de minimis AFib are also characterized as having

paroxysmal AFib.

[0035] As used herein, the term “persistent AFib” refers to sporadic and intermittent episodes
of AFib that last more than 7 days and may not resolve back into sinus rhythm without

medical intervention (e.g., cardioversion).

[0036] As used herein, the term “budiodarone” refers to (S)-sec-butyl2-(3-(4-(2-(diethyl
amino)ethoxy)-3,5-diiodobenzoyl)benzofuran-2-yl)acetate as well as pharmaceutically
acceptable salts thereof. In some cases, budiodarone tartrate salt is referred to as ATI-2042

or just “2042”. Budiodarone, as the free base, is represented by the following formula:

Pharmaceutically acceptable salts of the free base are included in the term “budiodarone”)
and include all approved pharmaceutically acceptable salts. Inclusive of acceptable salts of
budiodarone are budiodarone tartrate or budiodarone citrate. In an embodiment, the
pharmaceutically acceptable salt may be a polycarboxylic salt. As is appreciated in the art,
the salt disassociates from the free base in vivo. In addition, the major metabolite of
budiodarone is the deacylated compound — the free acid. Accordingly, in calculating the
serum plasma level of budiodarone, the molecular weight of the free acid and the free base is
used to determine molarity and concentration. In addition, when a salt other than the tartrate
salt is administered, the dose of budiodarone tartrate salt that is used herein will necessarily

be changed to reflect the molecular weight change due to the different salt.
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[0037] Budiodarone has a combined mode of action and has been shown to reduce episodes
of long-duration AFib without a significant increase in the QT interval. Budiodarone has a
pattern of cardiac ion channel effects that are like amiodarone by design with enhanced late
Na' channel blockade. Budiodarone’s deliberately altered metabolism results in a much
shorter half-life than amiodarone, however, enabling the avoidance of accumulation-related
toxicities seen with amiodarone and complete inactivation and elimination from the body

within hours to days of discontinuation.

[0038] As used herein, a “single high dose” refers to a dose of budiodarone that ranges from
about 400 mg to about 1,200 mg which is administered in one or multiple dosing units or in a
dosage form sufficient to achieve at least about 13 ng/mL budiodarone in a patient in need
thereof. As noted above, a dosage form sufficient to achieve at least about 13 ng/mL
budiodarone in a patient in need thereof could be less than about 1,200 mg when
administered via inhalation, sublingually, or intravenously than when administered orally. A
combination of these administration methods may be utilized and are contemplated when
using the term “bolus”. When multiple dosing units are employed, they can be administered
concurrently with the other units such that the entire dose is administered within about 30
minutes and preferably within about 10 minutes. It is further noted that the patient may be
asked to eat food, possibly and preferably fatty food, at the time of ingesting the bolus of

budiodarone to achieve a more rapid intake of the drug into the system.

[0039] As used herein, “Cmax” refers to the maximum plasma concentration of budiodarone

after the administration of a single dose to a patient.

[0040] As used herein, a “suitable patient” or “patient” is a person who has been
experiencing paroxysmal or persistent AFib for about 6 hours or less, or is a patient who has
been experiencing paroxysmal or persistent AFib but has been determined to not have a blood
clot through the use of a transesophageal echocardiogram or other means of confirming the
absence of a blood clot in a patient, or the patient is known to have persistent or paroxysmal

AFib and is on a blood thinner.

Methodology

[0041] The methods recited herein utilize a single high dose or bolus of budiodarone to
cardiovert the patient suffering from an extended duration of AFib back to sinus rhythm.
These methods are utilized with patients diagnosed with paroxysmal or persistent AFib.

Patients with permanent AFib are not responsive to budiodarone and should be excluded by
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the attending physician from treatment with this drug. For those patients diagnosed with
paroxysmal or persistent AFib, having an extended duration of AFib, and who present
themselves to the emergency room or other facility capable of properly treating the patient,
the clinician or caregiver confirms that the heart rhythm irregularity is AFib and not another
known irregular heart thythm and also determines that the patient is suitable for

cardioversion.

[0042] Once confirmed, the attending clinician administers a single bolus (high) dose of
budiodarone to the patient. The dose administered is sufficient to provide for a plasma
concentration of budiodarone of at least about 13 ng/mL is maintained for at least about 3
hours and preferably for at least about 4 hours, or at least about 5 hours, or at least about 6
hours. In one preferred embodiment, the amount of budiodarone administered to the patient
ranges comprises a single bolus of budiodarone at about 800 mg, or at least about 1,000 mg,
or at least about 1200 mg. In some embodiments, the use of a high single dose of
budiodarone is employed to provide rapid uptake to a therapeutic concentration iz vivo.
When so used, the plasma concentration of such doses will reach a Cmax of about 350 ng/mL
or less and will maintain at least about 40 ng/mL or about 50 ng/mL for about 5+ hours or, in
some cases, at least about 6 hours (see, Figure 1). Regardless, such high dosing levels
ensure that the plasma concentration remains over about 13 ng/mL and, in fact, over about 40

ng/mL, for up to about 6 hours.

[0043] Once the bolus of budiodarone is administered, the patient remains under observation
in the emergency room, hospital room, or another urgent care facility while monitoring heart
rhythm for a sufficient period to determine if the patient is responsive to budiodarone. Once
the heart is restored to sinus rhythm and the plasma concentration of budiodarone is reduced
to a satisfactory level, in the opinion of the attending clinician, the patient can be discharged
provided that there are no other co-morbidities requiring further observation of the patient. In
one preferred embodiment, such a level is below about 20 ng/mL and preferably below about
15 ng/mL. In one preferred embodiment, the patient is required to remain under observation
for a short period of time (e.g., about 30 minutes to about 6 hours) to ensure that sinus rhythm

is retained.

[0044] For those patients who are responsive to said methods, the patient can be discharged
with a wearable that records and optionally transmits the heart rhythm to ascertain the extent
and duration of AFib. For those patients who were non-responsive to said methods, these

patients can be treated with electrical cardioversion.

10
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Pharmaceutical Compositions

[0045] The specific dosing of budiodarone is accomplished by any number of accepted
modes of administration including oral, intravenous, rectal, and pulmonary delivery.
Pharmaceutical compositions compatible with each such delivery are well known in the art as
are the methods useful in such delivery. Preferably, oral delivery is preferred typically using

tablets, pills, capsules, and the like. The particular form used for oral delivery is not critical.

[0046] Pharmaceutical dosage forms of budiodarone may be manufactured by any of the
methods well-known in the art, such as conventional mixing, tableting, encapsulating, and the
like. The compositions as disclosed herein can include one or more physiologically
acceptable inactive ingredients that facilitate the processing of active molecules into

preparations for pharmaceutical use.

[0047] The compositions can comprise the drug in combination with at least one
pharmaceutically acceptable excipient. Acceptable excipients are non-toxic, aid
administration, and do not adversely affect the therapeutic benefit of the claimed compounds.
Such excipient may be any solid, liquid, or semi-solid that is generally available to one of

skill in the art.

[0048] Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate,
glycerol monostearate, sodium chloride, dried skim milk and the like. Other suitable
pharmaceutical excipients and their formulations are described in REMINGTON’S
PHARMACEUTICAL SCIENCES, edited by E. W. Martin (Mack Publishing Company, 18th ed.,
1990).

[0049] The compositions as disclosed herein may, if desired, be presented in a single-use
package. Such a package may, for example, comprise metal or plastic foil, such as a blister
pack, a vial, or any other type of containment. The pack or dispenser device may be

accompanied by instructions for administration including, for example, instructions for use.

[0050] The amount of the drug in a formulation can vary depending on the number of
subunits required for the daily or periodic dose of the drug. Typically, the formulation will
contain, on a weight percent (wt. %) basis, from about 10 to 99 wt. % of the drug based on
the total formulation, with the balance being one or more suitable pharmaceutical excipients.

Preferably, the compound is present at a level of about 20 to 70 wt. %.

Examples

11
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[0051] The present disclosure is further understood by reference to the following
examples, which are intended to be purely exemplary of this invention. The present
disclosure is not limited in scope by the exemplified embodiments, which are intended as
illustrations of single aspects of this disclosure only. Any functionally equivalent methods
are within the scope of this disclosure. Various modifications of this invention in addition to
those described herein will become apparent to those skilled in the art from the foregoing
description and accompanying figures. Such modifications fall within the scope of the
appended claims. In these examples, the following terms are used herein and have the

following meanings. If not defined, the abbreviation has its conventional medical meaning.

[0052] It is noted that budiodarone concentrations used in the examples below include

both the free acid and the free base versions of budiodarone.

[0053] The following abbreviations used herein have the following meanings. If not

defined, the abbreviation will have its accepted meaning:

AFib = Atrial Fibrillation
b.i.d. or bid = twice a day

Pk = pharmacokinetics
Hrs = Hours

mg = Milligrams

mL = Milliliter

ng = nanogram

Example 1 — Determination of the Minimum Concentration of Budiodarone to Reduce
the
Duration of Episodes of AFib

[0054] In this example, patients were selected with long episodes of either paroxysmal or
persistent AFib. Each of the patients was implanted with a pacemaker which monitored their
heart rhythm. Patients were then evaluated for disease progression by monitoring their heart
rhythm without budiodarone treatment in order to generate a baseline level of the duration of
episodes of AFib. The baseline data was collected over two weeks. Patients were then given
incremental doses of budiodarone at 200 mg b.i.d; 400 mg b.i.d.; 600 mgb.i.d.; and 800 mg
b.i.d. where each dose was maintained for 2 weeks for a total of 4 treatment periods. A two-

week washout period was employed after the completion of the 800 mg b.i.d. treatment

12
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period, wherein a washout period is the time after the last treatment to avoid misinterpreting
observations about study-related treatments that may have been due to prior therapies.
Pacemaker data were downloaded on days 8 and 14 of each two-week cycle and averages for
each test period are shown. Blood was collected during each cycle and tested for the

concentration of budiodarone. The results of this test are as follows:

Dose Baseline | 200 mg bid | 400 mg | 600 mg bid | 800 mg bid | washout
bid

Average | 4.8 hrs 1.7 hrs 0.6 hrs 0.1 hrs 0.5 hrs 2.4
Episode

duration

Trough
Pk levels -- 24+/-09 | 52+/-1.7 | 13.1+4/-56 | 19.8 +/- 03+/-04
ng/mL in 17.9

plasma

Note that the duration of AFib in all dosing levels from 400 mg b.i.d. to 800 mg b.i.d.
provided for maximum duration AFib levels of less than 90 minutes and, in fact, less than 60
and less than 45 minutes. In the case of 600 mg provided b.i.d., the longest average duration
of AFib was 6 minutes (less than 30 minutes). It is also noted that the trough Pk levels of
budiodarone are predicated on dosing approximately 12 hours apart and are not relevant to

the trough levels at 6 hours post-administration.

[0055] This data supports the underlying basis that the administration of a bolus of
budiodarone would rapidly reach Cimax plasma concentrations of at least 50 ng/mL and
maintain as much for a sufficient period of time to effect cardioversion of a patient’s AFib
back to sinus rhythm. Note also the rapid removal of budiodarone from the blood such that
the trough concentration in the plasma at 2 weeks post 800 mg budiodarone administered
b.i.d. was 0.3 ng/mL in plasma or about 1.5% of the trough concentration of 19.8 ng/mL of
budiodarone at the 800 mg dose b.i.d. showing rapid washout of the drug once stopped.

Example 2 — Determination of budiodarone concentrations in plasma over time using
different dosing amounts of the drug

[0056] In this example, plasma concentrations of budiodarone were evaluated using different

single-dosing amounts of the drug. Specifically, as illustrated in Figure 1, budiodarone was

administered to patients as a single dose at 50 mg, 100 mg, 200 mg, 400 mg, 600 mg, 800

mg, and 1000 mg. Each of the patients had blood draws taken and the concentration of

budiodarone or its deacylated metabolite which is inactive. The resulting data was placed on

13
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a graph and the data for each concentration provided for both a Cmax for the dose employed as

well as a trough value at 6 hours.

[0057] As to specifics, Figure 1 establishes that the plasma concentration of a single dose of
budiodarone at or above 400 mg provides for a Cmax greater than 50 ng/mL within 60 min or
giving a single oral dose, and each maintained a plasma concentration of greater than about
13 ng/mL for over 6 hours. Still, further, a single dose of budiodarone at 800 mg or 1,000 mg
will provide a plasma concentration of about 50 ng/mL at 6 hours and at least about 15

ng/mL at 8 hours.

[0058] The data also suggests that the use of a bolus of budiodarone such as 1,000 mg will
provide for rapid uptake to a Cmax concentration of over 300 ng/mL in plasma which rapidly
is eliminated to less than about 20 ng/mL in about 8 hours. In combination, the rapid uptake
coupled with elimination in a short period of time renders such a bolus suitable for
cardioversion as the high dosing of budiodarone will rapidly reach efficacious levels within
60 min of administration in vivo which is maintained at a plasma level above about 13 ng/mL
for at least 6 hours followed by clearance from the body shortly thereafter. In combination,
this data suggests that budiodarone will rapidly transition a long-duration episode of AFib to
a significantly shorter episode or eliminates AFib, thereby cardioverting the patient into sinus

rhythm within 90 minutes or less from the time the drug was administered.

[0059] As budiodarone has been established in clinical studies as being safe for in vivo
administration, the use of budiodarone to cardiovert a patient is an alternative to electrical

cardioversion and the corresponding issues associated therewith.

Example 3 — The impact of food on the concentration of budiodarone

[0060] This example evaluates the impact on plasma budiodarone concentrations based on a
fasting or fed patient. In this example, patients were either fasting or fed before the
administration of budiodarone. After budiodarone administration, blood was collected from
the patients, and the plasma concentration of budiodarone was determined. Figure 2
illustrates that in the same dosing of budiodarone, the uptake of budiodarone increased as
evidenced by the Cmax values. Note, however, that Cmax in the fed group is shifted to about an
hour later in time than the Ciax in fasted patients. This suggests that fasting patients who are
to undergo budiodarone cardioversion are preferably fed within about one hour (about 60
minutes) before the start of said cardioversion. This data shows that whether or not the drug

is taken with food a single oral dose of 400-1,000 mg will achieve an effective plasma level
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of >50 ng/mL within 60 min and maintain that, and higher levels, for up to 6 hours thereby
cardioverting back to normal sinus rhythm a single of a sustained long episode of PAF
(paroxysmal atrial fibrillation) or persistent, or a storm of long AFib episodes that caused

symptoms that brought the patient to the ER.
Embodiments
[0061] The following embodiments are contemplated.

[0062] [1] A method for cardioverting a patient with paroxysmal or persistent AFib
suffering from an extended episode of AFib and deemed suitable for cardioversion, said
method comprising: a) administering budiodarone or a pharmaceutically acceptable salt
thereof to said patient in an amount sufficient to effect cardioversion of said AFib back to
sinus rhythm, wherein the patient has been confirmed as having paroxysmal or persistent
AFib; and b) monitoring said patient subsequent to said administration to confirm that the

patient is responsive to cardioversion.

[0063] [2] A method for cardioverting a patient with paroxysmal or persistent AFib
suffering from an extended episode of AFib, said method comprising: a) administering a
sufficient amount of budiodarone or a pharmaceutically acceptable salt thereof to said patient
to achieve a plasma concentration of said budiodarone or the salt thereof at least about 13 ng/
mL for a period of time to cardiovert said patient back to sinus rhythm, wherein the patient
has been confirmed as having paroxysmal or persistent AFib and deemed suitable for
cardioversion; and b) monitoring said patient subsequent to said administration to confirm

that the patient is responsive to cardioversion.

[0064] [3] The method of any one of Embodiments [1] or [2], wherein the amount of
budiodarone or a salt thereof administered to said patient is sufficient to provide for a plasma
concentration of from about 13 ng/mL to about 350 ng/mL in said patient, provided that the
plasma concentration of budiodarone remains greater than at least about 13 ng/mL for at least

6 hours post-administration.

[0065] [4] The method of any one of Embodiments [1] or [3], wherein the amount of
budiodarone or a salt thereof administered to said patient is sufficient to provide a plasma
concentration of budiodarone or a salt thereof in said patient to about 50 ng/mL to about 350

ng/mL for at least about 5 hours post-administration.

[0066] [5] The method of Embodiment [4], wherein the amount of budiodarone or a salt

thereof administered to said patient is sufficient to provide a plasma concentration of
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budiodarone or a salt thereof in said patient of about 50 ng/mL to about 350 ng/mL for at

least about 6 hours.

[0067] [6] The method of any one of Embodiments [1]-[5], wherein said administration

of the budiodarone or a salt thereof is oral, sublingual, intravenous, rectal, or an aerosol.

[0068] [7] The method of any one of Embodiments [1]-[6], wherein budiodarone or a salt

thereof is administered orally using capsules, pills, or tablets.

[0069] [8] The method of any one of Embodiments [1]-[7], wherein said dose of
budiodarone or a salt thereof is administered as a single dose of about 400 mg to about 2,000
mg.

[0070] [9] The method of Embodiment [8], wherein said dose of budiodarone or a salt

thereof is administered as a single dose of about 800 mg to about 1,200 mg.

[0071] [10] The method of Embodiment [8], wherein said dose of budiodarone or a salt

thereof is administered as a single dose of about 1,000 mg.

[0072] [11] The method of Embodiment [8], wherein said dose of budiodarone or a salt

thereof is administered as a single dose of about 1,200 mg.

[0073] [12] The method of any one of Embodiments [1]-[11], which further comprises
administering a blood thinner with the budiodarone or salt thereof to said patient, wherein the

blood thinner is dabigatran, edoxaban, apixaban, or rivaroxaban.

[0074] [13] The method of any one of Embodiments [1]-[12], wherein cardioversion of
said patient is accomplished in about 90 minutes or less from administering budiodarone or a

salt thereof.

[0075] [14] The method of any one of Embodiments [1]-[12], wherein cardioversion is

accomplished in about 60 minutes or less from administering budiodarone or a salt thereof.

[0076] [15] The method of any one of Embodiments [1]-[12], wherein cardioversion is

accomplished in about 45 minutes or less from administering budiodarone or a salt thereof.

[0077] [16] The method of any one of Embodiments [1]-[12], wherein cardioversion is

accomplished in about 30 minutes or less from administering budiodarone or a salt thereof.

[0078] [17] The method of any one of Embodiments [1]-[12], wherein said patient is fed

about 1 hour or less prior to administering budiodarone or a salt thereof.
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[0079] [18] A kit comprising a single dose of budiodarone or a pharmaceutically effective
salt thereof that is effective in cardioverting a patient and instructions for post-administration

monitoring of the patient.

[0080] [19] Administering a dose of budiodarone or a pharmaceutically acceptable salt
thereof to cardiovert a patient determined to have either paroxysmal or persistent Afib,
wherein said administered dose produces an effective plasma level of >50 ng/ml in said
patient within about 60 min of administration, and maintaining a plasma level in said patient
of >50 ng/ml for up to about 6 hours thereby cardioverting a single sustained long episode of
PAF, or a storm of long PAF episodes, or a persistent AFib episode that caused symptoms

back to normal sinus rhythm in said patient.

[0081] [20] A use of budiodarone or a pharmaceutically acceptable salt thereof to
cardiovert a patient with paroxysmal or persistent AFib suffering from an extended episode
of AFib by administering a dosage of budiodarone according to any one of the methods of

Embodiments [1]-[19].

[0082] [21] An oral dose of budiodarone or a pharmaceutically acceptable salt thereof of

Embodiment [20] comprising from about 1,000 mg to about 2,000 mg in a single dosage unit.

[0083] [22] An oral dose of budiodarone or a pharmaceutically acceptable salt thereof of
Embodiment [20] comprising about 900 mg, about 1,000 mg, about 1,100 mg, or about 1,200

mg in a single dosing unit.

[0084] [23] The oral dose of budiodarone of any of Embodiments [21]-[22], wherein said

dosing unit is a pill, a capsule, or a tablet.

[0085] [24] The oral dose of budiodarone or a pharmaceutically acceptable salt of any of

Embodiments [20] to [23], wherein the budiodarone salt is budiodarone tartrate.
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WHAT IS CLAIMED IS:

1. A method for cardioverting a patient with paroxysmal or persistent AFib
suffering from an extended episode of AFib and deemed suitable for cardioversion, said
method comprising:

a) administering budiodarone or a pharmaceutically acceptable salt thereof to
said patient in an amount sufficient to effect cardioversion of said AFib back to sinus rhythm,
wherein the patient has been confirmed as having paroxysmal or persistent AFib; and

b) monitoring said patient subsequent to said administration to confirm that the

patient is responsive to cardioversion.

2. A method for cardioverting a patient with paroxysmal or persistent AFib

suffering from an extended episode of AFib, said method comprising;

a) administering a sufficient amount of budiodarone or a salt thereof to said
patient to achieve a plasma concentration of budiodarone a salt thereof at least about 13 ng/
mL for a period of time to cardiovert said patient back to sinus rhythm, wherein the patient
has been confirmed as having paroxysmal or persistent AFib and deemed suitable for
cardioversion; and

b) monitoring said patient subsequent to said administration to confirm that the

patient is responsive to cardioversion.

3. The method of claim 1, wherein the amount of budiodarone or a salt thereof
administered to said patient is sufficient to provide for a plasma concentration of from about
13 ng/mL to about 350 ng/mL in said patient, provided that the plasma concentration of

budiodarone remains greater than 13 ng/mL for at least 6 hours post-administration.

4, The method of claim 3, wherein the amount of budiodarone or a salt thereof
administered to said patient is sufficient to provide a plasma concentration of budiodarone or

a salt thereof in said patient to about 50 ng/mL to about 350 ng/mL for at least about 5 hours.

18



WO 2025/010243 PCT/US2024/036488

5. The method of claim 4, wherein the amount of budiodarone or a salt thereof
administered to said patient is sufficient to provide for a plasma concentration of budiodarone

or a salt thereof of about 50 ng/mL to about 350 ng/mL for at least about 6 hours.

6. The method of claim 1, wherein said budiodarone or a salt thereof

administration is oral, sublingual, intravenous, rectal, or an aerosol.

7. The method of claim 6, wherein budiodarone or salt thereof is administered

orally using capsules, pills, or tablets.

8. The method of claim 7, wherein budiodarone or a salt thereof is administered

to said patient in a single dose of from about 400 mg to about 2,000 mg.

9. The method of claim 8, wherein budiodarone or a salt thereof is administered

to said patient in a single dose of from about 800 mg to about 1,200 mg.

10. The method of claim 8, wherein budiodarone or a salt thereof is administered

as a single dose of about 1,000 mg.

11. The method of claim 8, wherein budiodarone or a salt thereof is administered

as a single dose of about 1,200 mg.

12.  The method of claim 1, which further comprises administering a blood thinner
with budiodarone or a salt thereof, wherein the blood thinner is dabigatran, edoxaban,

apixaban, or rivaroxaban.

13. The method of any one of claims 1, wherein cardioversion is accomplished in

about 90 minutes or less from budiodarone or a salt thereof administration.
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14.  The method of claim 13, wherein cardioversion is accomplished in about 60

minutes or less from budiodarone or a salt thereof administration.

15. The method of claim 13, wherein cardioversion is accomplished in about 45

minutes or less from budiodarone or a salt thereof administration.

16. The method of claim 13, wherein cardioversion is accomplished in about 30

minutes or less from budiodarone or salt thereof administration.

17.  The method of claim 1, wherein said patient is fed about 1 hour or less before

administration of budiodarone or a salt thereof.

18. The method of claim 1, wherein said budiodarone or a salt thereof is

budiodarone tartrate.

19. A kit of parts comprising a single dose of budiodarone or salt thereof effective

in cardioverting a patient and instructions for post-administration monitoring of the patient.

20. A method comprising of cardioverting a patient back to normal sinus rhythm

comprising

administering a dose of budiodarone or a salt thereof to the patient in need of
cardioversion determined to have either paroxysmal or persistent AFib, wherein the dose is
sufficient to produce an effective plasma level of >50 ng/ml in said patient within 60 min of
administering the dose, and maintaining a plasma level in said patient of >50 ng/ml for up to
6 hours thereby cardioverting a single sustained long episode of PAF, or a storm of long PAF

episodes, or a persistent AFib episode back to normal sinus rhythm in said patient.

21.  The method of claim 20, wherein said dose comprises at least about 1,000 mg

to about 2,000 mg.
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22. The method of claim 20, wherein said dose comprises at least about 900 mg to

1,200 mg in a single dosing unit.

23.  The method of claim 22, wherein said dosing unit is a pill, a capsule, or a

tablet.

24, The method of claim 20, wherein the budiodarone salt is budiodarone tartrate.
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