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9.4 Labeling Review

The following are suggested changes in the applicant’s proposed labelling (under the heading
mentioned). Deletions are indicated by strikethreugh and additions are indicated by double

underlining.

(Please refer to Appendix 10.2 for line by line review and annotations.)

(1)

)

(3)

(4)

Special Populations

Heart Failure— The pharmacokinetics of candesartan were linear in patients with heart
failure (NYHA class II and III) after candesartan cilexetil doses of 4, 8, and 16 mg. After
repeated dosing, the AUC was approximately doubled in these patients with heart failure
> 65 years old compared with healthy, younger subjects (based on studies EC602,
EC605-A, EC608). (See DOSAGE AND ADMINISTRATION, Heart Failure).

Pharmacodynamics

In heart failure patients, candesartan cilexetil administration at doses of 8 mg and 16 mg
resulted in dese-related significant decreases in systemic vascular resistance and
pulmonary capillary wedge pressure (based on studies EC602, EC605).

In heart failure patients, candesartan cilexetil 8 mg in combination with enalapril 20 mg
resulted in a dese-related significant decrease in left ventricular end systolic volume
compared with enalapril 20 mg alone. Co-administration of metoprolol succinate
(extended-release tablets) with candesartan cilexetil plus enalapril resulted in a decrease
in left ventricular systolic volume and an increase in left ventricular ejection fraction
compared with the combination of candesartan plus enalapril.

INDICATIONS AND USAGE

Heart Failure
ATACAND is indicated for the treatment of heart failure (NYHA class II-1V) with left

ventricular systolic dysfunction (ejection fraction (40%). ATACAND reduces the risk of
death from cardiovascular causes, ard improves symptoms #-patients-with-left

ventrietlar systolie-dysfunetion; and reduces hospitalizations for heart failure in patients
with depressed erpreserved left ventricular systolic function. These effects occur in
patients receiving other heart failure treatments with or without ACE inhibitors, including

patients intolerant to ACE inhibitors, and with or without beta-blockers (see Clinical
Trials).

WARNINGS

Hypotension in Heart Failure Patients
Caution should be observed when initiating therapy in patients with heart failure. Patients
with heart failure given ATACAND commonly have some reduction in blood pressure.
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(5)

(6)

(7)

In patients with symptomatic hypotension this may require temporarily reducing the dose
of ATACAND, or diuretic, or both, and/or volume repletion. In the CHARM program,
hypotension was the second most frequently reported adverse event (aggravated heart

failure was the most frequently reported adverse event), constituting 18.8% of patients on
candesartan versus 9.8% of patients on placebo (based on Table 22, page 59, of ISS); the

incidence of hypotension leading to drug discontinuation in candesartan-treated patients
was 4.1% compared with 2.0% in placebo-treated patients. Monitoring of blood pressure
is recommended during dose escalation and periodically thereafter.

PRECAUTIONS

General
Impaired Renal Function— As a consequence of inhibiting the renin-angiotensin-
aldosterone system, ..............

In heart failure patients treated with ATACAND, increases in serum creatinine may
occur. Dosage reduction, and/or discontinuation of the diuretic, and/or ATACAND,
and/or volume repletion may be required. In the CHARM program, the incidence of
abnormal renal function (e.g., creatinine increase) was 12.5% in patients treated with
candesartan versus 6.3% inpatients treated with placebo (based on Table 22, page 59, of
1SS); the incidence of abnormal renal function (e.g., creatinine increase) leading to drug
discontinuation in candesartan-treated patients was 6.3% compared with 2.9% in placebo-
treated patients. Evaluation of patients with heart failure should always include
assessment of renal function. Monitoring of serum creatinine is recommended during
dose escalation and periodically thereafter.

Hyperkalemia

In heart failure patients treated with ATACAND, hyperkalemia may occur, especially
when taken concomitantly with ACE inhibitors and potassium-sparing diuretics such as
spironolactone. In the CHARM program, the incidence of hyperkalemia was 6.3% in
patients treated with candesartan versus 2.1% in patients treated with placebo (based on
Table 22, page 59, of ISS); the incidence of hyperkalemia leading to drug discontinuation
in candesartan-treated patients was 2.4% compared with 0.6% in placebo-treated patients.
During treatment with ATACAND in patients with heart failure, monitoring of serum
potassium is recommended during dose escalation and periodically thereafter.

Geriatric Use

Heart Failure

Of the 7599 patients with heart failure in the 3 trials of the CHARM program, 4343 (57
%) were age 65 years or older and 1736 (23 %) were 75 years or older. Iageneral;there

(There is no evidence for this statement.) In patients > 75 years of age, the incidence of
drug discontinuations due to adverse events was higher for those treated with ATACAND
or placebo compared with patients <75 years of age. In these patients, the most common
adverse events leading to drug discontinuation at an incidence of at least 3%, and more
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(8)

(9)

frequent with ATACAND than placebo, were abnormal renal function (7.9% vs. 4.0%),
hypotension (5.2% vs. 3.2%) and hyperkalemia (4.2% vs. 0.9%). In addition to
monitoring of serum creatinine, potassium, and blood pressure during dose escalation and
periodically thereafter, greater sensitivity of some older individuals with heart failure
must be considered.

ADVERSE REACTIONS

Heart Failure

The adverse event profile of ATACAND in heart failure patients was consistent with the
pharmacology of the drug and the health status of the patients. In the CHARM program,
comparing ATACAND in total daily doses up to 32 mg once daily (n=3803) with
placebo (n=3796), 21.0% of ATACAND patients discontinued for adverse events vs.
16.1% of placebo patients.

In the CHARM program, adverse events leading to drug discontinuation at an incidence
of at least 1% and more frequent with ATACAND than placebo were abnormal renal
function (6.3% vs. 2.9%), hypotension (4.1% vs. 2.0%), and hyperkalemia (2.4% vs.

0.6%). Aggravated heart failure was found to lead to study drug discontinuation at an
incidence of 4.3% (versus 4.9% with placebo); also, aggravated heart failure was the
most frequent adverse event (observed in 21.9% of patients treated with candesartan
versus 28.3% of patients treated with placebo). (Based on Table 44, page 91 of ISS)

DOSAGE AND ADMINISTRATION
Heart Failure

The initial dose for treating heart failure is 4 mg once daily. The target dose is 32 mg
once daily, which is achieved by doubling the dose at approximately 2 week intervals, as
tolerated by the patient carefully monitoring the heart rate, blood pressure, serum
creatinine and serum potassium to hold or step down the dose if necessary. ATACAND
can be administered with other heart failure treatments including ACE inhibitors, beta-
blockers, diuretics, and/or digoxin;-and/er-aldesterone-antagonist. (N0 beneficial effect on
CV mortality or CHF hospitalization was found with candesartan treatment among CHF
patients who were receiving spironolactone — See Figures 1 and 2 in the label.)
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9.5 Comments to Applicant

Please also see section 8.6 (Issues related to the role of angiotensin receptor blockers in patients
with heart failure and left ventricular dysfunction), section 9.3 (Recommendations on
Postmarketing activities) and section 9.3.1 (Risk Management Activity) above. In addition, the
following information is communicated to the sponsor:

(D

)

(&)

In my factorial analysis tables - (Table 38 and Table 37) - candesartan added to high dose
ACE inhibitors (643 patients with 232 (36.1%) events) versus candesartan added to low dose
ACE inhibitors (633 patients with 251 (39.7%) events) show a relative risk reduction of
12.6%. The sample sizes are too small for the differences to be significant.

Since about 50% of these CHF patients are on 32 mg dose of candesartan, determine from
the CHARM-Added study data the proportion of patients receiving low dose (4 or 8 mg) or
high dose (16 or 32 mg) candesartan at 6 months or at the time of the event in the each of
above two populations of patients (i.e., those receiving high dose ACE inhibitors and those
receiving low dose ACE inhibitors).

For each of the four sub-populations of patients identified above (i.e., (i) high dose ACE-
inhibitor plus high dose candesartan, (ii) high dose ACE-inhibitor plus low dose candesartan,
(ii1) low dose ACE-inhibitor plus high dose candesartan, and (iv) low dose ACE-inhibitor
plus low dose candesartan), determine the primary and secondary efficacy endpoints.

Analyze data in each of the four sub-population to determine at which doses of ACE-
inhibitor and/or candesartan the adverse events of (a) aggravated heart failure, (b)
hypotension, (c) hyperkalemia, (d) deterioration of renal function, (e) study drug
discontinuation, and (f) reduction in dose of study drug, were most frequently observed.

Make similar sub-group analyses with regard to use of 3-blockers and aldosterone
antagonists. This will help understand the CHARM Program results better to derive the
optimal dose combinations to be recommended for treatment of heart failure.

Use the above information to plan a prospective clinical trial to determine the optimal dose
combination of ACE-inhibitor and candesartan that will provide the most benefit (clinical
improvement, decrease hospitalization and increased survival) with the least risk (of
hypotension, hyperkalemia, deterioration of renal function).

The above comments are made in the context of a concept (not yet proven) that using lower
doses of a combination of an ACE-inhibitor, a 3-blockers and an angiotensin receptor
blocker may improve symptoms and survival and reduce hospitalizations and adverse events
to a greater extent than using high doses of once drug such as an ACE inhibitor only. This
concept is based on the finding that in patients receiving a low or intermediate dose of an
ACE inhibitor, adding a B-blocker may improve symptoms and reduce the risk of death and
hospitalizations to a greater extent than increasing the dose of the ACE-inhibitor to a
maximally tolerated dose™ (please see Table 113).

Page 203



Clinical Review

Khin Maung U, MD

N20-838/SE1-022

Atacand® (Candesartan cilexetil) tablets

10 APPENDICES

10.1 Review of Individual Study Reports
10.1.1 Appendix PK1 Study EC602

Study of the acute hemodynamic effects of 4mg, 8 mg and 16 mg candesartan cilexetil in
patients with impaired left ventricular function (Heart Failure — NYHA Class 11/111)

This is a PK/PD study of candesartan, performed as a single- (oral) dose, randomized, double-
blind, placebo controlled, Phase II study. It was conducted from May 19 through December 10,
1995. The principal investigator is Prof. Dr. T. Liischer. All of the study sites are in Germany.
The primary objective was to evaluate the dose relationship of placebo vs. candesartan cilexetil
(in doses of 4mg, 8mg and 16 mg) in patients with CHF on acute hemodynamic effects (change
in mean pulmonary capillary wedge pressure (PCWP,ean) and pulmonary artery systolic pressure
(PAPgy,) that were measured via Swann-Ganz catheterization. The secondary efficacy
parameters included neurohormonal responses (change in levels of rennin, angiotensin II,
aldosterone, adrenalin and noradrenalin at different time points). Blood samples were also taken
for pharmacokinetics.

Sixty (60) Caucasian patients 26-77 years old, with CHF (New York Heart Association (NYHA)
Class II/III, PAPys >225mmHg and/or PCWP >13mmHg) were consented, 57 were randomized
of which one withdrew, and 56 patients completed the study. CHF was due to coronary artery
disease (30 patients) cardiomyopathy (24 patients), hypertension (5 patients), valvular disease (1
patient) and unknown (4 patients). Several also had co-morbid illnesses such as diabetes, renal
insufficiency, chronic airways obstruction, etc.

There were 6 subjects with major protocol violations (patient 01C received enalapril during the
study, patient 17B had NYHA Class I CHF, and four patients (02B, 03B, 05B and 21B) had
incompletely recorded PCWP at a majority of time points, and latter three also at baseline.

Patients received a single oral dose of placebo or candesartan 4 mg, 8§ mg or 16 mg. The serum
concentrations of CV-11974 were determined on day 1, at (Oh) pre-dose and at 2h, 4h, 8h and
24h post-dose. PCWPean and PAPyean, measured via a Swann-Ganz catheter, were used to
evaluate the hemodynamic effects of candesartan in patients with CHF.

The serum concentration of CV-11974 was determined by Bio-Pharma using a high performance
liquid chromatography (HPLC) method. The following pharmacokinetic parameters were then
determined: Cpnax/Tmax (ng/ml;h), AUCo.24 (ng.h/ml), AUMC(ng.h*/ml), MRT (h)(calculated as
AUMC/AUC), K¢ (h™") (computed by linear regression over the last concentration data points
showing a linear trend as a function of time in semi-log plots), and Ty (h) (calculated as K
/0.693).

Table 141 shows the PK parameters for candesartan in patients with CHF.
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Table 141 PK parameters for candesartan

PK parameters for candesartan: All patients with measurements

. . | Geometric IQR

Parameter Dose of CC mean (Q3-Q1)
7 dmg 430.3 627-290
(n“"ll-l[fr-nl) Smg 909.7 1 186-788
g T6mg 1823.4 2368-1447
C dmg 40.0 53.6-31.1

P Smg 4.7 106-37
B l6mg 163.2 217-134

; 4mg 8.1 10.8-6.8

2 .
Smg 10.8 14.5-7.0
I =
(uouim) I6mg 9.1 9.4-6.5

IQR interquartile range
Data source: Clinical Study Report EC602 Table 131 Appendix IX{VIII)

s fappros) 4mg 2-8 hrs
Smg 2-4 hrs
lomg 4 hrs

Data source: Clinical Study Report EC602 Table 130 Appendix IX(VIL)

@ Timevs4mg
1801 bl O - Timevs 8 mg
140 4 I\ ~— Time vs 18 mg

CV-11974 [ng/mi]

Time ralative to dose administration [h]

Figure 79 Mean Serum Concentration of CV-11974 (Safety population)

In all patients who received candesartan cilexetil, CV-11974 was detected in the serum samples.
Serum samples of all placebo treated patients were free of CV-11974. The highest plasma levels
of CV-11974 were measured at 4 h. The mean serum concentrations of CV-11974 are given in
Figure 79 (above). The mean AUC.»4 and C.x values showed a linear correlation to dose
(Figure 80 and Figure 81, below).
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Figure 80 AUC,.,, vs. administered dose (Efficacy (ITT) population)
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Figure 81 C,,.x vs. administered dose (Efficacy (ITT) population)

10.1.2 Appendix PK2 Study EC605-A (PK component)

Study of the 3- month hemodynamic effects of 2 mg, 4 mg, 8 mg and 16 mg candesartan
cilexetil in patients with impaired left ventricular function (Heart failure — NYHA class 11/
111). PK Analysis.

This is another PK/PD study performed as a randomized, double blind, placebo- controlled,
parallel-group study. The primary objective of the study was determination of the 3- month
dose-dependent hemodynamic effects of 2 mg, 4 mg, 8 mg and 16 mg candesartan cilexetil in
patients with impaired left ventricular function (Heart failure — NYHA class II/ III). In addition,
the pharmacokinetics of candesartan was also evaluated. The study was conducted from
February 20, 1997 through January 14, 1999, at 39 centers in Europe and South Africa. The
principal investigator is Dr. Vesellin Mitrovic.

218 patients (mean age 56 years, 85% male) with mild to moderate symptomatic CHF ( NYHA
class II or III, LVEF <40%) were randomized; 44 were treated with placebo and 174 patients
treated with candesartan. Of 174 patients treated with candesartan, pharmacokinetic analysis for
15 patients had missing PK values at visit 2 or visit 6; thus, 159 patients had evaluable
pharmacokinetic profiles at baseline and 138 at final visit.

There were 12 (5.5%) major protocol violations: eight (8) patients took prohibited concomitant
medications, three (3) patients had PCWP < 13mmHg at visit 2, two (2) patient had PCAP values
that were not plausible, and one (1) subject (on 16 mg candesartan) had measurements taken
without taking drug.

After a 2- week run- in period, patients were randomized to a 12 week treatment period at doses
of candesartan 2 mg, 4 mg, 8 mg or 16 mg. Blood for pharmacokinetics was taken at baseline
(visit 2) and the final visit (visit 6, or the early termination visit) pre-dose and at 2, 4, 8, and 24
hours post-dose. The serum levels of CV-11974 (active metabolite of candesartan cilexetil) were
determined by Pharma Bio Research International B.V., Zuidlaren, NL. If no pre-dose sample
was available at visit 2, the concentration was set to zero at 0 hours. AUCq.4, Ciax and tmax were
calculated from the concentration versus time profiles for each evaluable patient.
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Table 142 Summary of pharmacokinetic data (geometric mean, min, max)

Visit 2 Visit 6
Dose Cmax AUC0-24 tmax* cmax AUC(}M tmax)k
{mg) (ng/mf) (ng h/mp) () (ng/mi) (ng h/mi) ()]
z 21.7 225.8 4.2 25.2 281.4 4.2
(8.2, 53.9) (82.7, 531.1) (2.1, 12) (10.8, 128) (158.8, 1134.7) (2.1,8.3)
4 47.2 477.6 42 448 514.7 42
(19.1,133) (103, 1669.6)  (2.3,12)  (17.8,284)  (223.6, 3882.4) (2, 8.4)
8 95.1 925.2 4 100.5 1036.2 4.3
(40, 245) (312, 2675.1) (2,84)  (49.6, 220) . (448.1, 2578.5) (2, 84)
e 184 1923.5 4.3 197.5 2180.3 4.2

(43,541)  (580.4,5974.1) (2.1,16.1) (68.8,834)  (766.5,5974.1) (2, 12.1)
"Median, (min, max)
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Plots of AUC,.,4 of CV-11974  versus dose following oral administration of candesartan at
doses of 2, 4, 8 and 16 mg o.d. Individual subject values (o) and geometric mean values (o).

Figure 82 AUC., versus dose on visits 2 (left) and 6 (right)
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Plots of Ca Of CV-11974 versus dose following oral administration of candesartan at doses
of 2, 4, 8 and 16 mg o.d. Individual subject values (o) and geometric mean values (o).

Figure 83 C,,. versus dose on visits 2 (left) and 6 (right)

A summary of key pharmacokinetic data is provided in Table 142, and plots of AUCq.24 and Cpax
versus dose are presented in Figure 82 and Figure 83, respectively. At single dosing, candesartan
treatment in patients with CHF exhibited dose- proportional increases in AUCy.24, and Cpax. A
similar pattern was observed after multiple dosing for 12 weeks with no large accumulations of

candesartan. Independent of dose, tmax Was approximately 4 hours after single and multiple
dosing.
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Pooled Pharmacokinetic data (Studies EC602 and EC605-A)

When the pharmacokinetic data are pooled for CHF patients in studies EC602 and EC605-A, the
AUC 241 vs. dose of candesartan remained linear (Figure 84, below)
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Figure 84 AUC,.,4, (following single doses of candesartan) vs. dose of candesartan cilexetil
in patients with CHF (studies 602 and 605-A)

10.1.3 Appendix PK3 Study EC608

A double-blind, multiple-dose, randomized study to evaluate the interaction of 8 mg
candesartan cilexetil and 10 mg enalapril after single dosing and as a 3-way crossover at
steady state plasma concentration in patient with mild to moderate congestive heart failure
(NYHA Class 11/111)

This PK study was conducted from February 25, 1997 through February 2, 1998. The principal
investigator is Dr. K.M. Eckl. The study sites are in Germany and Poland. The study was
performed in two parts after one week of standardization treatment with enalapril 10 mg and
HCTZ 25 mg once/day. In the first part (single dosing), patient were randomized to 3 parallel
groups receiving candesartan 8 mg alone, candesartan 8 mg plus enalapril 10 mg, or enalapril 10
mg alone. The second part (3 periods of 7 days each) consisted of a randomized, double-blind,
crossover, multiple dosing design to evaluate any interaction between candesartan and enalapril.

The primary objective was to evaluate the possible pharmacokinetic interaction of candesartan
and enalapril by analyzing candesartan and enalaprilat (active metabolite of enalapril) after
single-dose and at steady state. A secondary objective was to obtain safety information on
candesartan and assess effect of renal function (and heart failure) on the pharmacokinetics of
both drugs. Prohibited concomitant medications were digitalis, B-blockers and Ca-channel
blocking agents.

Thirty-one Caucasian patients (mean (SD) age 60.3 (9.9) years), with differing degrees of renal
impairment (renal impairment defined as: normal function, CL¢ > 95 mL/min/1.73m?; mild renal
impairment as 60mL/min/ 1.73m? < CL¢ < 95 mL/min/ 1.73m?; moderately impaired renal
function 30 mL/min/ 1.73m?< CL o <60 mL/min/1 .73m2), with CHF (NYHA Class II/1II, Left
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ventricular ejection fraction (LVEF) 21-44 (mean (SD) 35.97 (6.35)) were enrolled, one patient
discontinued after the first part of the clinical trial, and 30 patients completed the study.

There were several protocol deviations: patients 016, 019, 020 and 021 received enalapril and
HCTZ during the standardization period, patients 002 and 003 had their study medication
interchanged during Part I1, Period 1, patient 017 received captopril and HCTZ on non-kinetic
sample days 14-18 and kinetic sample days 20-27, patient 021 was 81 years old, patients 010,
024, 026, 028 and 033 had positive hepatitis B serology, patient 012 was enrolled with missing
hematology data at screening, and patient 025 had all laboratory parameters (except serum
creatinine) missing at screening.

Candesartan and enalaprilat (active metabolite of enalapril) were analyzed in blood samples in
Part I at (Oh) pre-dose and at 1h, 2h, 3h, 4h, 6h, 8h, 10h and 12h post-dose on day 1, and at 24h,
48 h and 72 post-dose in the mornings of days 2, 3 and 4 respectively. For Part II, blood
samples were collected on Days 13 and 22 for Periods 1 and 2 of Part 2, on Day 31 for Period 3
of Part II. On Days 10, 19 and 28 in Part II, blood was collected over 12 hours (at 1h, 2h, 3h, 4h,
6h, 8h, 10h and 12h post-dose). 24h post-dose samples were collected on Days 11, 20 and 29,
and 48h post-dose samples were collected on Days 12, 21 and 30. Blood samples for trough
concentrations were taken pre-dose on Days 8, 9 and 10.

The serum concentrations of CV-11974 were determined using an HPLC-fluorescence method.
For enalaprilat levels, a radioimmunoassay with a '*I-enalaprilat tracer was used. The following
pharmacokinetic parameters were then determined: AUC.72, Cimax, Cmin, Cpre, Tmax, and ty,. Table
143 shows the PK parameters for candesartan and enalapril in patients with CHF.

Table 143 PK parameters of candesartan and enalaprilat (by ANOVA)

Results of ANOVA candesartan and enalaprilat on PK parameters
Single dose Steady state
Ratio | 90%Cl Ratio | 90%Cl
coad:mon coad:mon
Candesartan  |AUC,5; 1.23 (0.88, 1.73) 1.10 (1.O1.1.20)
(ng+h/ml)
Conax 1.17 (0.81,1.70) 1.09 (0.97,1.22)
(ng/ml)

Enalaprilat AUC; 7 1.03 (0.80.1.34) 1.10 (1.02,1.18)
(ng+h/ml)
Cnax 1.09 (0.79,1.50) 1.10 (LO1,1.19)
(ng/ml)

Conclusions: Marginal increases in Point estimates and 90% C1
AUCy7 and Coas for AUCws and Cpx were
considered not clinically  |contained within the
significant acceptance range of 80-125%

' Geometric mean

Data source: Clinical Study Report EC608 Table 6.3 and Table 6.6

At steady state no evidence of an interaction between candesartan and enalaprilat was found: the
geometric means (90% CI) for AUCy.7; and Cyax for co-administration versus candesartan
monotherapy were at steady state 1.10 (1.01-1.20) and 1.09 (0.97-1.22), respectively (Table
143). Similarly, the geometric means (90% CI) for AUCy.7; and Ci,x for co-administration
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versus enalapril monotherapy were at steady state 1.10 (1.02-1.18) and 1.10 (1.01-1 .19),
respectively. There were no changes in ty,.

Compared to patients with normal renal function, after repeated dose monotherapy, statistically
significant increases in AUC.7, were observed with candesartan 8 mg (36% and 65%) and
enalapril 10 mg (8% and 49%) in patients with mild or moderate renal impairment (Table 144).

Table 144 Summary statistics for candesartan and enalaprilat pharmacokinetic parameters
separated by renal groups after repeat dose administration

Renal CV-11974 Enalaprilat
Impairment n Geom. p-value n Geom. p-value
Mean Mean

AUCqyy:  none 6 954 6 T06
mild 12 1296 0.03* 12 761 0.02*
moderate 12 1576 13 1054

Crax none 6 67.3 6 60.4
mild 12 771 0.04* 12 65.2 0.09*
moderate 12 104.6 13 81.6

2 none 6 9.6 5 94+
mild 12 4.1+ 017" 12 7.0* 0.10*
moderate 12 13.0* 11 9.7*

* arithmetic mean, n: number of patients; "inter group comparison for groups with differing renal function

In summary, this interaction study (EC608) of candesartan vs. enalapril showed a tendency
towards an increase in AUCy.7; and Cpn, for both candesartan and enalapril during concomitant
administration, but this increase (95% CI) remained within the accepted range for equivalence
(80-125%) during repeated dosing.

10.1.4 Appendix PK4 CPH 102

Pharmacokinetic Evaluation of Candesartan Cilexetil (TCV- 116) in Patients with Chronic
Congestive Heart Failure

This open-label, relatively small (5 subjects only) PK study was conducted from September 1994
to March 1996. The principal investigator was Yasuhiro Abo. The study was conducted at
Fujita Health University, Banbuntane-Hotokukai Hospital, in Japan. The objective was to
examine the effect of candesartan cilexetil on the blood concentrations of digitalis and vice versa
in patients with chronic congestive heart failure (CHF). Theoretically, the metabolite of cilexetil
— Cyclohexyloxy-carboxyloxy-ethyl — could have a potential drug interaction with digoxin and
produce proarrhythmic effects in the canine failing heart (Okunishi H, et al. Pharmacol Res
2002; 46: 301-310).

The subjects were 5 inpatients (mean age 67.6 years, 3 males and 2 females) with CHF (NYHA
Stage II (4 patients) or III (one patient)) with serum creatinine value of 2.0 mg/dl or lower. The
main underlying diseases were old cardiac infarction, dilated cardiomyopathy, mitral
insufficiency, ischemic myocardiopathy, and chronic auricular fibrillation.

Methyldigoxin and furosemide were administered for more than 2 weeks. Various tests including

determination of plasma digoxin concentrations and chest X-ray examination were performed
during the run-in period of 3 days to confirm that the subjects were eligible. The patients
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received 4 mg of candesartan cilexetil once daily after breakfast for 8 days (Day 1 and Days 3 —
9) in addition to methyldigoxin and furosemide. In order to examine the pharmacokinetics for 48
hours after the first dose, administration of candesartan cilexetil was not administered on Day 2.
The dosages of methyldigoxin (0.05-0.2mg/day) and furosemide (20-120 mg/day) were kept
constant in each patient throughout the study period.

Blood sample collections for plasma concentrations of candesartan cilexetil and its metabolites
(M-I and M-II) was conducted before study medication and 1.5, 3, 4, 6, 8, 10, 12, 24, 30 and 48
hours after study medication on Day 1 and Day 9. Urine volumes and urinary concentrations of
M-I and M-II were measured on the 0-12 hr, 12-24 hr and 24-48 hr urine fractions after study
medication on Days 1 and 9.

Candesartan cilexetil, M-I and M-II were determined by the HPLC method. The plasma digoxin
concentrations (before administration and 1.5, 3, 4, 6, 8, 10, 12 and 24 hours after
administration) were determined on the first day of the run-in period and Days 1 and 9 of the
candesartan cilexetil treatment. Digoxin in plasma was determined by the fluorophotometric
immunoassay. 24-hour endogenous creatinine clearance test was conducted on the first day of
the run-in period and Day 9 of the candesartan cilexetil treatment.

The plasma concentrations of the active metabolite M-I and the inactive metabolite M-1I reached
maximum 4- 5 hours and 10 hours after the study medication on Days 1 and 9, respectively, as
shown in Figure 85.
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Figure 85 Plasma concentrations of M-I and M-II after administration of
candesartan in multiple doses of 4 mg/day in patients with CHF

The pharmacokinetic parameters are shown in the Table 145 below.
The urinary excretions of M-I and M-II in 24 hours after 4 mg were about 4% and 1-2% of dose,
respectively. The unchanged compound of candesartan cilexetil was detected in one of the 5

subjects 0 — 12 hours after administration (0.5ng/ml) but not in the other 4 subjects (
Table 146).
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The plasma digoxin concentrations did not reach the effective concentrations for the maintenance
therapy in one subject on the Day of the candesartan treatment (Cyax 0.4ng/ml). This subject was
therefore excluded from the pharmacokinetic analysis. The following Figure 86 shows the
plasma digoxin concentrations during the run-in period, on Days 1 and 9 of the candesartan
cilexetil treatment.

Table 145 Pharmacokinetic parameters of M-I and M-II after administration of
candesartan cilexetil in multiple doses of 4 mg/day in 5 patients with chronic congestive
heart failure

Com- No. Pharmacokinetic parameters
pounds of Coas T AUCo4s | MRTpus tua tuf
pts. (ng/mi) | (ghvmh]
M-I Day 1 | 56.7421.9 3.6=0.6 | 825514 | 12.821.2 | 2.320.6(4) 12.0+2.9(4)|
10.5(1)
Spts. | Day9 | 56.8+16.1 4.321.9 | 892+.397| 13.522.1 | 3.0=1.9(4) 13.9+5.7(4)
17.6(1)
M-1I Day1l | 7.524.5 | 10.021.4 | 2232164 | 21.222.8 - 24.2x14.1
Day9 | 12.527.2 | 7.2s4.6 | 4372315 | 20.222.6 - 21.06.47

1): 4 patients of M-I were calculated by the 2-compartment model. 1 patient of M-Il and M-I was calculated
by the 1-compartment model.

2): Calculated by 4 patients.

No. of patients in ()

Table 146 Urinary excretions of M-I and M-I

Cumulative excretion rate in urine (% of each dose)
Compounds Day 1 Day 9
0~12 hour 0~24 hour | 0~48 hour | 0~12 hour | 0~24 hour | 0~48 hour
M-I 2.6=1.1 4.1=1.7 4.8=2.1 3.0=2.2 4.2+2.8 4.922.9
M-I 0.6=0.9 1.2=1.3 2.322.8 1.521.7 2.3223 3.2+3.6
Total 3.3=14 5.322.5 7.124.1 4.5=3.7 6.5+4.8 8.16.1
| Mean £S.D (n=4) |
I o Digoxin in run-in period
—a— Digoxincn Day 1
Plasma Drigoxinon Day 9
digoxin
concen- 1
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Figure 86 Plasma digoxin concentrations

The 24-hour endogenous creatinine clearance (mean+S.D.) of the 5 subjects was 27.3+13.2
ml/min/1.48m” on the first day of the run-in period and 34.2°+3.8 ml/min/1.48 m* showing no
great difference.

In summary, combined use of candesartan cilexetil with methyldigoxin did not produce any

effect on the plasma concentrations of candesartan cilexetil, the active metabolite M-I and the
inactive metabolite M-II. Also, there was no accumulation of the plasma concentrations of
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