DATA ANALYSIS:
AUC, Cmax, and Tmax were determined.

RESULTS: Tables 1-4 and Figures 1-2 summarize the data obtained from the study.

Table 1. PK Parameters for levonorgestrel and ethinyloestradiol

Parameter OC + Dofetilide OC + Placebo

levonorgestrel

AUC; (h*ng/ml) 123.5 (50.5) 106.7 (45.6)

Cmax (ng/ml) 11.5 4.1) 10.4 (3.0)

Tmax (h) . 1.6 (0.8) - 1.4 (0.80)
1.67 (1.05) ) 1.42 (0.56)

ethinyloestradiol ,

AUC; (h*pg/ml) 934.9 (682.3) 770.7 (585.7)

Cmax (p/ml) 123.9 (53.9) 115.7 (30.4)

Tmax (h) 2.2(1.3) 2.2(0.7)

OC = Oral Contraceptive
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Table 2. Analysis of ethinyloestradiol pharmacokinetic parameters

CMPARISON: Dofetilide 7350 meg M - Doudle 3liad Plaetdo

...............................................................................................................................

..............................................

.....................................

EIWEDN DIFSFERENCE BETVEEN NEANS T SN RATIO BETVEEN
ADJUSTED MEANS LOWED TPPIR IITWVERN UPFER  P.VALVE
AW (0-240) <(pa.Wal) 0.19 «0.04 0.43 12¢8.1% 5.7% 183 .9 0.170)
Crax (pg/ml) 0.0 0.19 0.18 102.68 2.4x 127.8%  0.0204
Table 3. Analysis of levonorgestrel pharmacokinetic parameters
------------------------------------------- i;iﬂfin;,‘;%'ﬁ;"'l“"-!"l.."‘OIO'.I'.I.‘H:&:".Il‘l‘o-----.--..--t-o-
T 90 OWFIDENCE LDCTS ek 90% CORFIDENCE LDNITS
DIFFEARNCE BEIWWEEN ) YEANS PRATIO ¥ MATIC AEIVEEN
) ADJUSTED MEANS 2 4 ) VPPIR IJIEIVERR LOVIR VPPFER. P-VALVE
AUC (0-240) (ng.h/ml) 0.13 0.03 0.28 116.3% 105.6% 12010 0.0181
AUC (ng.h/ml) 0.18 0.0? 0.30 119.9% 106.2% 134.6% 0.0197
Crax (ng/ml) 0.0? 0.11 0.8 107.6% 89.8% 120 .9% 0.4862
Table 4. PK Parameters for Dofetilide
Parameter Mean (SD) Range
AUC; (ng.h/ml) 50.3 (7.41)
Crax (ng/ml) 8.0 (1.33)
Tmax () 2.0(0)
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FICURE 1.1
DOFETLIDE PROTDEOL 238
ETHINYLOESTRADICL PLASMA CONCENTRATION SUMMARY
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FIGURE 1.2
DOFETIDE PROTOCOL 236

LEVONQRGESTREL PLASMA CONCENTRATION SUMMARY

O - N W ¢+ U O N O DO

TIME POST DOSE (h)

MEAN LEVONORCESTREL PLASUA CONCENTRATION (ng/mi)

TREATWENT — OOFETLDE 750 Meg B0 @ ~ === OOUBLE BUND PLACEBO

CONCLUSIONS: The results shows that when dofetilide is co-administered (was dosed at

750mcg twice daily for six days) with oral contraceptive containing ethinyloestradiol and

levonorgestrel (single dose) ethinyloestradiol and levonorgestrel: -

(1) The AUC of ethinyloestradiol and levonorgestrel increased by 21% and 15% respectively
but variability of the pharmacokinetic parameters were high (%CV - 40-75%).
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(2) Compared to Study 115-001 (0.5 mg dofetilide BID, male subjects only, mean Cmax of
2.4 ng/ml) and Study 115-014 (single dose of 0.5 mg dofetilide , mean Cmax of 1.7 ng/ml for
male and 2.4 ng/ml for female) it appears that the mean Cmax of 8 ng/ml obtained from this
study is rather high and suggests possible interaction of oral contraceptive with dofetilide.

APPEARS THIS WAY
ON ORIGINAL

-
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DOFETILIDE-PROPRANOLOL INTERACTION STUDY
STUDY 115-215 VOLUME: 2.36  PAGES: 1-229

INVESTIGATOR AND LOCATION: [

STUDY DATE: July - October 1989.

OBJECTIVES:
To investigate the effects of oral dofetilide, 250mcg b.i.d. for 4 days, on the
pharmacodynamics and pharmacokinetics of steady-state propranolol and to evaluate the safety

and toleration of the combination.

FORMULATIONS:

Dofetilide, FID 0963 Lot No. 772-04

Propranolol (Inderal), 40mg tablets, Lot No. 810-41
Identical placebo capsules: FID 0034 Lot No. 748-06

STUDY DESIGN:

This was a double-blind, placebo-controlled, randomized parallel group study. Each subject
received propranolol 40mg b.i.d. on Days 1 to 8 inclusive and dofetilide, 250mcg, or
matching placebo b.i.d. on Days 5 to 8, one hour before each propranolol dose. Propranolol
pharmacodynamics were assessed on Days 4 and 8 by evaluation of ECG, heart rate, blood
pressure and exercise induced tachycardia. Blood for determination of plasma propranolol
concentrations were obtained immediately prior to the morning doses on Days 1 (baseline) to
8, with additional samples taken at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 12 and 16 hours after the
moming dose on Days 4 and 8 with a final sample 24 hours after dosing on Day 8. Blood for
determination of plasma dofetilide concentrations were obtained immediately before the
morning dose on Days 5 to 8 and before discharge on Day 9. Additionally, plasma
concentrations of dofetilide were obtained from samples taken at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8,
12, 16 and 24 hours post-dose on Day 8 which were extra to the requirements of the protocol.

'ASSAYS:
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DATA ANALYSIS:
AUC, Cmax, and Tmax were determined.

RESULTS: Tables 1-2 and Figures 1-3 summarize the data obtained from the study.

Table 1. Mean Propranolol Pharmacokinetics on Day 4 and Day 8 (Mean + SE)

Cmax Tmax AUCt
Dofetilide (ng/ml) (h) (ng.lml)
Day 4 20.76 £ 7.84 1.64 £0.42 111.14 £ 29.37
Day 8 30.86 + 6.66 2.07 £0.34 122.57 £ 26.71
Placebo
Day 4 39.33 £ 3.96 1.14x+0.18 168.14 + 19.81

Day 8 45.67 £ 6.11 1.07+0.17 174.43 £ 25.58

Table 2. Propranolol Pharmacodynamics (Heart Rates, Mean + SE)

Before After Exercise
Dofetllide
Day 4 66.43 £ 2.95 143.57 £ 4.31
Day 8 68.14 £ 4.95 145.00 £4.09
Placebo .
Day 4 68.86 + 4.51 138.43 £ 3.32
Day 8 64.86+4.04 145.43 = 5.40

DOFETILIDE PHARMACOKINETICS (Mean + SD):
Mean Cmax - 1.72 £ 0.35 ng/ml
Mean AUC o1 -  11.88 £+ 1.72 ng.lVml

-
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Figure 1. Mean Dofetilide Concentration on Day 8.
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Figure 3. Mean QTc changes on Day 8
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CONCLUSIONS:

(1) Dofetilide did not alter the pharmacodynamics or pharmacokinetics of propranolol.

(2) Compared to Study 115-001 (0.5 mg dofetilide BID, male subjects only, mean Cmax of
2.4 ng/ml, mean AUC o1a C of 18.4 ng.h/ml), the plasma levels of dofetilide (mean Cmax
of 1.72 £ 0.35 ng/ml, mean AUC o1 of 11.88 + 1.72 ng.h/ml) obtained in this study
(0.25 mg dofetilide BID) did not show that proporanolol affects the pharmacokmetlcs of
dofetilide. The comparison is however made difficult by the poor accuracy of the'

assay for the present study. -

APPEARS THIS wAY
ON ORIGINAL

-
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DOFETILIDE-VERAPAMIL INTERACTION STUDY
STUDY 115-001 VOLUME: 1.29 PAGES: 1-395

INVESTIGATOR AND LOCATION: [
J

STUDY DATE: March 23 to June 1, 1993.

OBJECTIVES:

To determine whether any clinically significant pharmacokinetic or pharmacodynamic
interaction occurs between dofetilide and verapamil. To examine the safety profile of
dofetilide. '

FORMULATIONS:

Dofetilide capsules: 500mcg FID No. 0964, Lot No. 503-20

Verapamil capsules: 80mg FID No. G00279AA, Lot No. ED-G-019-293

Placebo capsules FID No. 0034, Lot No. 748-17 and FID No. GO0280AA, Lot No. ED- G-
022-293

STUDY DESIGN:

This was a single-blind, placebo-controlled study with the following fixed sequence of study
drug administration: Days 1-3 verapamil 80mg tid and placebo dofetilide bid, Days 4-6
placebo dofetilide bid and placebo verapamil tid, Days 7-11 dofetilide S00mcg bid and placebo
verapamil tid, Days 12-14 dofetilide 500mcg bid and verapamil 80mg tid. Pharmacokinetic
and pharmacodynamic evaluations were performed following moming study drug
administration on Days 3, 6,-11, 12 and 14. Only the moming dose of active study drug was
administered on Days 3, 11 and 14. All remaining doses on those days and all doses on Day 6
were placebo. Dofetilide and/ or verapamil plasma concentrations were monitored on Days 3,
11 and 14 at O (just prior todosing) and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16, and 24hrs
post morning dosing and also on Day 12 at time points up to and including 8hrs post- dosing.

ASSAYS:
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DATA ANALYSIS:
AUC, Cmax, Tmax, and Kel were determined. For pharmacodynamic analyses of dofetilide
and verapamil, AUEC over selected intervals and Emax were determined.

Since only the moming dose was administered on Day 11, plasma concentrations of dofetilide
on Day 12 were not considered at steady-state and were corrected for pre-dose concentrations
using:

Cp(t)corr=Cp(t)meas - Cp(predose).eKel-t

RESULTS: Tables 1-4 and Figures 1-7 summarize the pharmacokinetic pharmacodynamic
data obtained from the study.

Table 1. PK Parameters for Dofetilide

Parameter Dofetilide Verapamil + Dofetilide | 90% CI
(Day 11) (Day 14)

AUCp_4 (h*ng/mi) 7.4 (1.0) 9.2(1.4) 104 - 152

AUCp.12 (h*ng/ml) 18.4 (3.4) 21.0(3.7) 97 - 134

Cmax  (ng/ml) 2.4 (0.49) 3.4 (0.7) 110 - 186

Tmax () 2.2(1.49) 1.5 (0.5) -

Kel (1) 0.0926 (0.011) | = 0.0932 (0.006) -

Adjusted Values

AUCp_g (h*ng/ml) 9.9 (1.8) 11.1 (2.6) 82-154

Cmax (ng/ml) 1.8 (0.49) 2.6 (0.6) 101 - 198

Geometric Mean (SD) except for Tmax (Arithmetic mean)
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Table 2. PK Parameters for Verapamil and Norverapamil

Parameter Verapamil Verapamil + Dofetilide | 90% CI
(Day 3) (Day 14)
Verapamil
AUCqy_4 (h*ng/ml) 519 (280) 574 (283) 87 - 140
AUCp.g (h*ng/ml) 829 (472) 921 (454) 84 - 146
Cmax (ng/ml) 230 (121) 244 (130) 68 - 166
Tmax 4 1.67 (1.05) 1.42 (0.56) -
Norverapamil
AUCq_4 (h*ng/ml) 539 (177) 573 (175) 89 - 126
AUCq.g (h*ng/ml) 1029 (358) 1095 (357) 92-123
Cmax (ng/ml) 177 (60) 179 (53) 81- 126
Tmax (W) 2.46 (1.23) 1.79(0.45) -
Table 3. PD (QTc) Parameters for Dofetilide
Parameter Dofetile Dofetilide+ Verapamil
(Day 3) (Day 14) Placebo
AUEC(_4 (msec.h) 43.7 (82.9) 26.8 (79.6) -21.7 (59.0)
AUEC(_12 (msec.h) 50.6 (281.7) -51.8 (195.0) -39.2 (125.6)
Emax  (msec) 34.5 (25.3) 32.1(23.0) 15.5 (12.8)
Geometric Mean (SD)
Table 4. PD (PR interval) Parameters for Verapamil
Parameter Dofetilide +
Verapmil Verapamil Placebo
(Day (Day 14)
3
AUECq 4 (msec.h) | 35.7 (29.6) 59.4 (40.0) -11.2 (48.9)
AUEC(_g (msec.h) | 18.0(71.3) 48.6 (81.6) -53.9 (76.9)
Emax  (msec) 25.8 (9.1) "~ 30.8(15.5) 9.3 (12.6)
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Mean QTe Change (ruec)

FIGURE 4
DOFETILIDE PROTOCOL DOt
MEAN EXPERT LEAD If QTC CHANGES FROM PRE~DOSE ON DAYS 3, 6, 11, 12AND 14

FIGURE §
DOFETILIDE PROTOCOL 001
MEAN EXPERT LEAD Il PR CHANGES FROM PRE—DOSE ON DAYS 3, 6, 11, 12 AND 14
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CONCLUSION: The results obtained from the study show that co-administration of 0.5 mg
dofetilide with 80 mg verapamil

1. Cmax of dofetide increased by 42% while AUC(0- 4) and AUC( 0- 12) increased by 24%
and 14% respectively and Tmax decreased from 2.2 hours to 1.5 hours. The increase in
plasma levels is accompanied by QTc prolongation.

2. No change in verapamil or norverapamil pharmacokinetic parameters.
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DOFETILIDE-CIMETIDINE INTERACTION STUDY

STUDY 115-004 VYOLUME: 1.30  PAGES: 1-395

INVESTIGATOR AND LOCATION: r

STUDY DATE: May to June 1993.

RATIONALE: Cimetidine inhibits the cytochrome P450 oxidase system responsible for the
metabolism of several drugs, in a non-specific manner. Dofetilide is partly metabolized by
enzymes of the cytochrome P450 oxidase system in man.

Cimetidine is also a potent inhibitor of the renal tubular secretion of several organic cations
by competing for active tubular secretion by the organic transport system in the

proximal tubule of the kidney. Dofetilide is a relatively basic drug (pKa 7) and its
clearance suggests involvement of both glomerular filtration and tubular secretion. Since
renal excretion accounts for about 70% of the elimination of dofetilide, there is a potential
for dofetilide interaction with cimetidine.

Consequently, there is the need to characterize the effects of co-administration of
cimetidine (a non-specific cytochrome P450 oxidase system and renal tubular organic
transport system inhibitor) on the steady-state pharmacokinetics and pharmacodynamics of
dofetilide. '

Study Objective: To assess the effects of multiple doses of cimetidine on the disposition
of steady state dofetilide in healthy young male volunteers and to investigate the effects of
concurrent administration of cimetidine on the renal clearance of dofetilide. In addition, to
evaluate the effect of any alteration of the pharmacokinetic profile of dofetilide on its
pharmacodynamics assessed from QTc intervals.

Drug Administration:

Dosage Form

Dofetilide capsules: 500mcg, FID #0964 Lot No. 503-20
Cimetidine tablets: 400mg, FID Smith Kline Lot No. ED-O-073-392
Placebo capsules: FID #0034 Lot No. 748-17

Dosing

Dofetilide, 500mcg b.i.d. (q 12h) on Days 1 to 9. Dofetilide was
administered through the AM dose on Day 10. Cimetidine, 400mg b.i.d.
(q 12h) or placebo on Days S to 11.

STUDY DESIGN: :

This was an observer-blind, randomized, placebo-controlled, multi-dose, parallel group study.
Dofetilide only was administered bid q 12h for 9 days, and only the AM dose was given on =
Day 10. On Day 5 the subjects were randomly assigned to receive either cimetidine or placebo

for 7 days. Pharmacokinetic and pharmacodynamic. Dofetilide plasma concentrations were
monitored on Days 4 and 10 at O (just prior to A.M. dosing), and at 0.5, 1, 1.5, 2, 3, 4, 6, 8,
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10 and 12 hours post dofetilide administration. Additional concentration measurements were
obtained at 16, 24, 36, 48 and 72 hours post 10 dofetilide administration. Urine dofetilide
concentrations were obtained from urine samples collected during the 12 hours following the
morning dose of dofetilide on Day 4 and during the 24 hours following the last dose of

dofetilide on Day 10.

ASSAYS:

DATA ANALYSIS: .
AUC, Cmax, Tmax, and Kel were computed. Renal clearance (CLr) of dofetilide was

determined on Day 4 as Ae(0-12)/AUC(0-12) and on Day 10 as Ae(0-24)/AUC(0-24). The
maximum change in QTc (Emax) and the area under the QTc versus time curve (AUEC) was
calculated up to 12 hours post dose.

RESULTS: Tables 1-3 and Figures 1-7 summarize the pharmacokinetic pharmacodynamic
data obtained from the study.

-
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Tabie 6.1

Summery of Mean DofeliBde Ph d Perametors Fellowing Muttiple Orsl
Adminisiralion of §00 ug q. 12 h Alone and With Exher Cimetidine 400 mg q. 12 h
of Placedo q. 12 h 10 Heslthy Maie Subjects.

(Chnical Study $115-004-501, Dr. G. Apseloft, Cohambus, OK)

Trestmont AUC(-12® Cme® Tmax Kol T L,
Group® N (ngevml)  (ng/mi) O o1 M) (i)
Ray4¢
A 12 Mean 174 22§ 28 - - M

(SD) @D 37 .0 - - (2]
] 12 Mesn 165 2.10 3.9 - - 4192
(s0) (2] ©41) @) - - (854)
Day (¥
A 12 Mesn 278 344 25 0953 qy9d 1928
(s0) 62 ©s2) (4 @0 - @y
] 12 Mean 173 217 23  gossid g2gde I
_(S0) $8 ___@8h) On (©oN1z) -~ (1218

8. Group A - Dofetiide (500 ug Q. 12 h Deys 1-10) + Cimelidine (400 mg q. 12 h Deys 6-19)
Group B - Dofelilide (500 ug §. 12 h Deys 1-10) + Placebe (q. 12 hDeys &-11)

b . Means (SD) for AUC(D-12) and Cmax are geometric

€. Day 4 - Dotetilide sione 600 pg

q.12h

Dey 10 - Dofeilids 500 ug + Either Cimslidine 400 mg q. 32 h or Plecsbo q. 12 h

9. 1n 2/mean Kel

8. ne10

Table 2. Statistical Analysis of Dofetilide PK Parameters

DOVEIILIDE PROTOML 004
SEURY OF ANALYSIS OF DAY 10 YIRSUS DAY 4 GHANGE IN DOFETILINE FIARNACORIMETIC PARAMCYERS

Vithin TaGatmant
Anison

90% Cenfiderce Limits

Tzaatmane Day &° Day 10°
Defatilide 500 mag BID+ Cimdtidina
Auce Nean 17.80 27.49
(ng.h/ml) §.D. t.66 3.t _
X 12 12
Sz Nean 2.3¢ .84
(ng/ml) $.D. 0.37 0.62
w 12 12
Tuax o 2.5 2.63
(LM 8.D 0.9 3
| 12 12
[- "3 3.28 192.08
(ml/min) 5.D. 22.82 .92
12 1
Defetilide 500 meg BID* Placade
AUCe Mesn 16,54 17.38
(ag.hind) $.D. 3.90 4.53
) § 12 12
Conx Nean .10 t.1?
(ng/ml) 8.D. 0.4¢ 0.54
x 12 12
Thaax Nean 2 ?.
[¢ V] 8.D. .13 0.22
. a2 12
Ax Hean 459,16 234.20
Cal/min) $.D. 5.9 i1.68
| § 12 13

€ 132,22, 188.9%)

C £15.2%, 200.4%)

C-284.9, -10.9)

¢ 89.2%, 122.9%)

€ 28.6X, 138.0%)

P = 0.3008

P = 0. 0921
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‘Table 3. Pharmacodynamic Parameters (Mean +SD) for Dofetilide

DOFETILIDE PROTOON. 004
SUTMAXY OF ARALYSIS OF DAY 510 VIREUS DAY 4 CHANGK I EXPXXT L2AD IT QTC

Widhia T » T
Compasiaen Cemparican
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| § n 12
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AUXCe Nosm 2s87.50 1713.12 “:li:;; ¢-312.¢, 2.3)
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Pue-dece QT Noan 272.30 27).92 5.33 €-37.3. &.9
Gnsas) $.D. 24.13 .32 19.33
4 12 11 12
I.,:..'.;....;...............-... ....... eetmasesenescmceatensetmnccteseeteteetec ettt roat tnrt e rac eteceoanatean e v ae e ar e e eann

T: LUK (13:30)
Seurcn: Appandin IV Tadlee 3.1 snd 4

Maans and standoard deviations are arithmstie,
* Day selative to staxet eof study thezapy Day 1).

Figure 1. Mean Dofetilide Plasma Concentrations on Day 4 Foflowing Multiple Oral Doses of Dofetilide (500 mcg q. 12
to Healthy Male Subjects .
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FIGURE 7
DOFETILIDE PROTOCOL 004
EXPERT LEAD Il QTC AUECT VS AUCT
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Conclusions: The concomitant administration of cimetidine with dofetilide

resulted in an increase in AUC and Cmax. The increases in mean Cmax of 52% and in
mean AUC+t of 58% in the group treated with cimetidine plus dofetilide from Day 4 to

Day 10 were statistically significant. In contrast, changes for mean Cmax and mean AUC _
for the group treated with placebo plus dofetilide from Day 4 to Day 10 were 3% and 5%,
respectively, and were not statistically significant. A comparison between the two
treatment groups showed a significant difference for AUCt and Cmax (p < 0.0001). The
mean dofetilide half-lives in the two treatment groups after 10 days of dosing were virtually
the same.

Much of the increase in AUC and Cmax for the subjects treated with dofetilide and
cimetidine could be attributed to a 44% decrease in renal clearance, a decrease which was
statistically significant. A decrease of 20% in mean renal clearance was also observed for
the placebo plus dofetilide group, but this decrease was not statistically significant.

In spite of the changes in pharmacokinetics upon concomitant administration with
cimetidine, the pharmacodynamics of dofetilide as assessed by QTc intervals did not
change. Neither AUEC or Emax changed significantly within the subject groups treated
concomitantly with cimetidine or placebo. However, the variability in QTc was high. Given
that the study was not powered on QTc but on AUC, which has low variability, this is not
surprising. Also, in this study there was no apparent relationship between the
pharmacodynamic (QTc) and the pharmacokinetic parameters which might be explained by
the high variability in QTc and that only one dose strength of dofetilide was given.

-
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PHARMACOKINETICS-PHARMACODYNAMICS STUDY

STUDY 115-221 VOLUME: 2.40 PAGES: 1-393
INVESTIGATOR AND LOCATION: r

STUDY DATES: June to October 1990 -

STUDY OBJECTIVES:

To assess the pharmacokinetics and pharmacodynamics of dofetilide after three oral treatments
and one intravenous infusion by investigating the relationship between plasma concentrations
and QTc intervals and to evaluate safety and toleratlon of dofetilide after both routes of
administration compared to placebo.

Drug administration:

Test product: Dofetilide: 25mcg/ml free base in solution for intravenous injection of
10mcg/kg FID 0952, Lot 916-11; 250mcg capsules, FID 0963, Lot 904-

04; 500mcg capsules, FID 0964, Lot 904-02.

Reference therapy Matched placebo solution: FID 0950, Lot 788-49B; Matched placebo
capsules FID 0034, Lot 748-06.

Diluent, for all iv doses - Mannitol solution (50mg/ml) with citric acid monohydrate solution
(4mg/ml) adjusted to pH 3.5 with sodium hydroxide, FID 0950, Lot 916-10.

STUDY DESIGN:

This was a single blind study where 12 fasting, healthy, male subjects were allocated to
receive three oral ascending doses of dofetilide (250, 750 and 1250mcg), with a single, oral
dose of placebo and a single intravenous dose of dofetilide (10mcg/kg) randomly introduced
into this sequence. Blood was sampled for plasma concentrations of dofetilide with coincident
measurements of 12 lead ECGs up to 48 hours after each dose. Blood samples (5ml) for
measurement of plasma concentrations of dofetilide were taken predose and at §, 10, 15, 20, .
30, 40, 50 minutes, then 1, 1.5, 2, 3, 4, §, 6, 8, 12, 18, 24, 32 and 48 hours after oral dosing
or after the start of the iv infusion. The 30 minute sample coincided with the end of the
infusion. Samples were stored at -20°C unti! analyzed.

ASSAYS!

.
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DATA ANALYSIS: .

Cmax, Tmax, AUC, AUCt, Kel, T 1/2 and systemic bioavailability were computed. QTc
values were calculated using Bazett's formula and AUECt (the area under the changes from
baseline in QTc against time curve) was calculated over the first 12 hours using the linear
trapezoidal rule. A biexponential disposition and monoexponential model with first order input
were fitted to the iv and oral data respectively and used to examine the relationship between
plasma concentrations of dofetilide and QTc. Hysteresis curves were collapsed and fitted to a
linear model to yield slope values and the equilibration rate constant (KeO).

RESULTS: Tables 1-4 and Figures 1-6 summarize the data obtained from the study

Table 1. Pharmacodynamics of Dofetilide

POFETIILILE PIOTOXL. BE1
RAXDUN 00 AUICT (110 GLATE YION JAMKLINE QTC SWONRY

Seuret: dppendix IV Tadle 1.4
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Table 2. Pharmacodynamics (change in QTc) of Dofetilide
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poase selatianchip, p © 8.0161
thenahip, p = 0.6442
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Table 3. Pharmacokinetics of Dofetilide

DOFETILIDE PROTOOOL 221
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- Table 4. Pharmacokinetics-Pharmacodynamics Model Parameters

Figure

WEAN CHANCES FROM BASELINE QTc (rmwec)

BoosNysEesE

DOFETILIDE PROTOCOL 221
PHARMACOKINETIC/ PHARMACODYNAMIC MODEL SUMMARY

TREATMENT
DOFETILIDE
10 meg/kg DOFETILIDE {DOFETILIDE
v 750 meg 1250 meg
SOLUTION CAPSULE CAPSULE
ELOPE MEAN l 20.47 10.89 15.67
(msec/ng/ml) |----cceccccencdercecicccectecrcccrencotercncoaee--
8.K. l 1.98 1.74 1.50
N l [ ] L] 7
------------- ooaenrssvsavsns msesancreve sPessacasrsaae sesessascsvens
Ke0® (/h) MEAN l 4.59% 9.12 9.30
8.K. l ©.63 2.69} 3.9
N L] 3 3
............. | RS SUURPUN.| SOURUURU. IORPRRPOS.
THALY |MEAN* | o.1s3]| o.o8| 0.07

D: 24FEB9S - 13AUGHS
T: 15AU09S5(13:08)

Source: Appendix IIIC
* Mean half life calculated as 1n(2) / mean(Xe0)

1. QTc Changes from baseline

DOFETILICE PROTOCOL 221
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Figure 2. Dose-Response Relationship for QTc
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Figure 3. Dose-Response Relationship for QTc
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Figure 5. Mean Plasn;z; Dofetilide Profiles
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Figure 6. Observed Hysterisis After Administration of Dofetilide

CONCLUSIONS:

Linear dose response relationships were shown for AUC, Cmax, maximum change from
baseline in QTc and AUECt after oral dofetilide. After iv administration there was a temporal
displacement between peak plasma concentrations and maximum change in QTc, such that
the plot of QTc versus concentration showed an anticlockwise hysteresis. Collapse of this
hysteresis using an effect compartment model gave a KeO value of 4-9/h (KeO t1/2 range of
4-9 minutes), a linear relationship between change from baseline in QTc and either plasma
concentration or effect compartment concentration and a similar slope (15-20msec/ng/ml)
after oral and iv dosing.
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DOFETILIDE-WARFARIN INTERACTION STUDY
STUDY 115-213 VOLUME: 2.34 PAGES: 1-219

INVESTIGATOR AND LOCATION: [
.
STUDY DATE: May to July 1989.

STUDY OBJECTIVES: To evaluate the effects of orally administered dofetilide on
warfarin-induced increment in prothrombin time and to assess the safety and toleration of
the combination.

Drug Administration:

Test Product: Dofetilide, 250mcg capsules: FID 0963, Lot 772-04

Reference Therapy: Matched placebo capsules: FID 0034, Lot 748-06

Interactant: Warfarin, 4 x Smg tablets, commercially available.

Duration: Dofetilide or matching placebo given b.i.d. one hour before a meal for two sets of 7
days, 1 dose on Day 8 separated by a washout period; warfarin was given 2 hours as a single
dose after the moming dose on Day 5 of each period.

STUDY DESIGN: ‘

This was a randomised double-blind, placebo-controlled, two period crossover study. The
study was conducted over two 8-day periods with a washout period of not less than 2 weeks
between. Subjects received dofetilide, 250mcg, or placebo twice daily for 7 days with 1 dose
on Day 8, with 20mg warfarin given two hours after treatment on the fifth day of both
periods. Warfarin pharmacodynamics were assessed by evaluation of prothrombin times before
and up to 96 hours after warfarin (prior to dosing with study compound on the first, third and
fifth day of dosing, then 12, 24, 36, 48, 72 and 96 hours after dosing with warfarin on the
fifth day). Plasma concentrations of dofetilide were monitored throughout Day 1 and four
hours after the morning dose on Days 2 - 8. (immediately before and 1, 2, 4, 8, 12 and 24
hours after the moming dose on the first day, then 4 hours after the moming dose on all
subsequent study days).

ASSAYS:
k

J

-

DATA ANALYSIS:
The average of the three prothrombin times measured on Days 1, 3 and before warfarin
treatment on Day 5 of each study period was used as a baseline for that period. The area
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under the prothrombin time/time curve up to 96 hours post-dose (AUECt) was calculated for
both treatment groups using the linear trapezoidal rule, to the last sampling time. The
difference between areas for the two treatments was analysed using an analysis of variance
appropriate for the 2-way crossover design, containing the effect Sequence + Subject +
Period + Treatment, and summarised via the statistical package SAS.

RESULTS: Tables 1-5 and Figures 1-3 summarize the data obtained from the study.

POPETILIDX ’m 243
A2EA UIDER PROTEIRMGIN TIME CUAVE. SOMARY
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------------------------------------------------------------------------------

SUWICT etilide Deuble Blind Defarilide
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Table 2. Analysis of Area Under the Prothrombin-Time Curve

DAFETILIDE PROTODL 212
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POCTH
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Table 3. Mean Changes in QTc¢ from First Day
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Table 4. Mean Changes in Prothrombin Time from Baseline
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Table 5. Mean Changes in QTc¢ from Baseline
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Figure 1. Mean Changes in Prothrombin Time From Baseline
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Figure 2. Mean Changes in QTc From Baseline
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Figure 3. Mean Changes in QTc From Baseline at 4 hours Post-Dose
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‘CONCLUSIONS: Dofetilide, 250mcg, given.b.i.d. as oral capsules for

eight days did not affect warfarin-induced mean increments in prothrombin time.
Concomitant treatment with warfarin did not appear to affect plasma concentrations of -
dofetilide or mean QTc increments four hours after dofetilide. However, the increases in
prothrombin time observed indicate that the dose of warfarin used in this study was
probably clinically marginal; the study has subsequently been repeated with a higher dose
of warfarin (Protocol 242).
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DOFETILIDE-WARFARIN INTERACTION STUDY
STUDY 115-242 VOLUME: 2.5  PAGES: 1-207
INVESTIGATOR AND LOCATION: |

STUDY I;ATE: September 1992 - December 1992.

STUDY OBJECTIVES: To determine whether steady state dofetilide treatment
alters warfarin pharmacodynamics.

DRUG FORMULATIONS:

Test Product: Dofetilide, 3 x 250mcg capsules: FID 0963, Lot 503-15
Reference Therapy: Matched placebo capsules: FID 0034, Lot 748-16
Interactant: Warfarin, 8 x Stg tablets, commercially available.

STUDY DESIGN:

This was a randomised, double-blind, placebo-controlled, two period crossover study in
healthy male volunteers. The study was conducted over two 8-day periods with a washout
period of not less than 1 week between. Subjects received dofetilide, 750mcg, or placebo twice
daily on each of seven days with a single dose on the eighth day. On the fifth day of both
treatment periods 40mg warfarin was given as a single dose two hours after dofetilide/placebo.
Warfarin pharmacodynamics were assessed by evaluation of prothrombin times before and up
to 96 hours after warfarin (prior to dosing with study compound on the first, third, fourth and
fifth day of dosing, then 6, 12, 24, 36, 48, 72 and 96 hours after dosing with warfarin on the
fifth day). An additional sample was to be taken 2 hours post-dose on Day 4 with a final
sample to be taken at the follow-up visit, two weeks-after the end of the second treatment
period. Blood samples were collected for estimation of plasma levels of dofetilide at the
following times during each study period: pre-dose on Days 1 - 8 inclusive and at 1, 2, 3, 4,
6, 8 and 12 hours after the moming dose on Days 4 and 5 only.

ASSAYS:(

J

DATA ANALYSIS: : ‘

AUC, Cmax, Tmax and AUECt (areas under the prothrombin time/time curves)

were calculated. The differences between AUECt for the two treatments and the differences
between changes from baseline to 2 hours post-dose on Day 4 for the two tféatments were
compared using an analysis of variance technique appropriate for the 2-way crossover design.
QTc intervals were computed from the QT interval and heart rate.
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RESULTS: Tables 1-5 and Figures 1-3 summarize the data obtained from the study.

Table 1: AUECt
DOFTYILIDE PROTOCOL 242

AXTA TER POTHRAAOIN TINE CUAVE, SUMULY

BEREACEARREAS AR A EESEEEAEERSSASmAMATSAEssssEsEssEscccocasean nnn nnnsanacanann

Aver Undts Prothrombia Timd Cuzve (s0e.N)
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D R L L L L L L R T e T T X T Y A T R T Y

1693.34 1644.12 .42
264536 1310.78 136.568
2192.92 1024.40 172.92
1595.%¢ 1416.88 -21.12
2095.24 1002.08 92.18
2019.40 2114, 20 -96. 88
21¢9.42 2472.10 -1.68
2019.84 3086.20 -36.04
2563 .94 t322.92 242.04
2001.00 2362.82 -341.02
00230013 2185.84 1975.14 210.%0
00290014 1940.02 1950.34 -110.22

aescecsenasctereacsstreccactvrtrrartatsesastasesses oo tesssoscadanTbeceRsetRoan

00280004
00230002
00790004
00750008
00220007
00230008
00230009
00220010
00780011
00790012

90 50 00 5500 R0 00 PN 00 20 0 be

MEAN 2182.38 1120. 214 26,54
$.E. 112.87 108.21 42.26

D R L L R R T Y L LR R L 2

Table 2:

DOFETILIDE PROTOCOL 242
PROTIVAGIN TIME, MEAN CRANGES FROK BASIIINE O DAY 5

PROIRAGIEIN TIIE (see)
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;!};;E';I"D..Z- ;li;;' .......... 18,36 1 o. 701 2. l}l l’ 37| 9. “ b % 2 6 41
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5.K. 1 0. !01 0. l.l 0. 231 0.(&1 1.2 2.18 1.49 1.15

¥ 120 12 a2 2 w2| cay 2| 12
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Table 3:

m rm:. 42
ANALYSIS OF AREA UNDER PROTHRGIN TDE ONMYE, SNOURY

CCRPAKISON: Dofetilide 750 mag M - Doudle Ilind Plastde

P3L CONFIDENCE LDATS o
IIFFIRENCT RETVERM DIFFERICE BITVIIN MEARS
ADJUSTID MEANS LovER UYPPIR P- VALYE

L R L L T T T T R O R N T LR L R LT R D P T P

ARZA TRDER PROTIDOMAIN TIME 13.13 -08.3 116.63 ( -&%, %) 0.77%
CUAYI (sec.h)
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Table 4:

DOFETILIDE PROTOCOL 242
PROTHROMBIN TIME, MEAN CHANGES VROM BAGELINE ON DAY 4

PROTHROMBIN TIME (sec)

TIME POET-
DOSE (h)
BASE -
LINE 2
TREATMENT 1
DOYETILIDE MEAN 14.48] o.987
750 mcg BD evcecensresessaa seorertrecccs
8.E. , l 0.19 ©.09
N 12 12
U S . T
DOUBLE BLIND |MEAN | 14.41] o.29
PLACEBO = [ecccceccerenece L SRR *oonon-
5.E. 0.17 0.08
N ] 1z} 12

Table 5:

DOFETILIDL PROTOCOL 242
ANALYSIS oF CHANGE FROX BASILINE PROTHRONDIN TIMES OF DAY &, SUMARY

COMPARISON: Dofetilida 750 mag M - Doublé¢ Jlind Plaetbo
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(a@a)
Table 6:

DOFITILIDE PROTOOL 2412
QTC INTERVAL, MEAN CHANGES FROM MSELDE ON DAYS 4 AXD S

QTe INTIRVAL BALLTTS Onsta)
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Table 7:
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CONCLUSIONS:

Dofetilide, 750mcg, given b.i.d. as oral capsules for eight days did not affect
warfarin-induced mean increments in prothrombin time. There were no statistically
significant differences between the treatment groups in the mean changes of
prothrombin time from baseline to 2 hours post-dose on Day 4.

There was a consistent increase in QTc after treatment with dofetilide compared to
baseline or placebo treatment. The mean increases from baseline over 8 hours after
dosing for the dofetilide group ranged between 8 and 14% on Day 4 and between 8
and 21% on Day 5. Administration of a single dose of warfarin had no apparent«=
effect on the pharmacokinetics of dofetilide.
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DOFETILIDE-DIGOXIN INTERACTION STUDY
STUDY 115-214 VOLUME: 2.35 PAGES: 1-203

INVESTIGATOR AND LOCATION: {

STUDY DATE: June 1989 - July 1989.

STUDY OBJECTIVES: To investigate the effects of oral dofetilide, 250mcg b.i.d. for
5 days, on the pharmacokinetics of steady-state digoxin and to evaluate the safety and
toleration of the combination.

DRUG FORMULATIONS:

Test Product: Dofetilide, 250mcg capsules: FID 0963 Lot No. 772-04
Interactant: Digoxin (Lanoxin), 250mcg tablets, purchased locally
Reference: Identical placebo capsules: FID 0034 Lot No. 748-06

STUDY DESIGN:

This was a double-blind, placebo-controlled, randomized parallel group study. Subjects
received digoxin 1mg on Day 1, 500mcg on Day 2 and 250mcg on Days 3 to 12 and dofetilide
250mcg b.i.d. or matching placebo given at the same time as the morning dose of digoxin and
12 hours later on Days 8 to 12 inclusive. Digoxin plasma concentrations were monitored on a
daily basis with full pharmacokinetic evaluations from plasma and urine samples measured
over 24 hours on Days 7 and 12 (samples were taken 0.5, 1, 1.5, 2, 3, 4, §, 6, 8, 12, 16 and
24 hours after the morning dose). Trough plasma concentrations of dofetilide were measured
from Day 8 to Day 12. All urine and plasma samples were stored at -20°C until analyzed.

ASSAYS:(

-

DATA ANALYSIS: -

The pharmacokinetic parameters (Cmax, Tmax, AUC, renal clearance (CLr) and trough
plasma digoxin concentrations) for digoxin were compared within groups on study Days 7 and
12 using a t-test.
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RESULTS: Tables 1-4 and Figures 1-3 summarize the data obtained from the study.

Table 1. Digoxin Pharmacokinetics

Table 2.
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-
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Table 3:

DOFETILIDE PROTOCOL 214
SUMMARY OF PLASMA CONCENTRATIONS OF DOFVETILIDE
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Figure 1. Mean Plasma Digoxin Concentrations
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Figure 2: N
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CONCLUSIONS:

The data from this study suggest that concomitant treatment with dofetilide did not affect
digoxin pharmacokinetics. Trough plasma concentrations of dofetilide gradually increased to
steady state by Day 12 consistent with an 8-hour half-life and b.i.d. dosing. Although the
mean increase in QT interval was greater after treatment with dofetilide than placebo, the
difference was not reflected in the increases in QTc, which were approximately 9% and 5%
respectively from baseline over the first four hours after treatment.

-
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DOFETILIDE-PHENYTOIN INTERACTION STUDY

STUDY 115-007 VOLUME: 1.32-1.33

INVESTIGATOR AND LOCATION: (

B, J
STUDY DATE: Jan - Mar %4.

STUDY OBJECTIVES: To assess the effects of concurrent administration of phenytoin on
the

steady-state pharmacokinetics and pharmacodynamics of dofetilide in normal volunteers
and to assess the safety and toleration of this combination.

RATIONALE: Phenytoin is metabolized in the liver and excreted in the urine by tubular
secretion. This process of tubular secretion could compete with the renal elimination of drugs
similarly excreted. Dofetilide is a relatively basic drug (pKa 7) and its clearance suggests
involvement of both glomerular filtration and tubular secretion. Since renal excretion accounts
for about 70% of dofetilide elimination, there is a potential for competition between phenytoin
and dofetilide for tubular secretion. Phenytoin is a potent inducer of the cytochrome P450
microsomal enzyme system and is a substrate for this system. Since dofetilide is partially
metabolized by this system, its metabolism could be altered by the presence of phenytoin.
Phenytoin also has the electrophysiologic effect of shortening the QTc interval while dofetilide
prolongs the same parameter. Consequently, there is a need to characterize the effects of co-
administration of phenytoin on the steady-state pharmacokinetics and pharmacodynamics of
dofetilide.

DRUG FORMULATIONS

Dofetilide capsules: 500mcg, FID# 0964, Lot No. 0964

Phenytoin sodium capsules: 100mg, FID# ED-0-430-Z93, Parke-Davis.
Placebo capsules: FID#0034, Lot No. 748-17

STUDY DESIGN:

This was an observer-blind, placebo controlled, multi-dose, parallel group study of the
pharmacokinetic and pharmacodynamic interaction between dofetilide and phenytoin.
Dofetilide 500mcg was administered bid on Days 1-5. On Day S following the

morning dose of dofetilide, a pharmacokinetic and pharmacodynamic evaluation was
performed over the following 12 hours. On Day 6 the subjects were randomized into two
subgroups. One subgroup received dofetilide 500mcg bid q12h for 15 days, with only the
moming dose of dofetilide given on Day 15, and phenytoin sodium 300mg od for 16 days.
The second sub-group was dosed with dofetilide 500mcg bid q12h for 15 days, with only
the morning dose of dofetilide given on Day ‘15, and with placebo od for 16 days. A
complete pharmacokinetic and pharmacodynamic evaluation was done on Day 20-after
moming dosing of study drug. Phenytoin/placebo dosing continued through Day 21. Plasma
samples were collected at hour 0 (baseline just before dosing), and at 0.5, 1, 1.5, 2, 3, 4, 6,
8, 10, 12 hours on Days 5 and 20. On Day 20, additional blood samples were to be collected
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at 16, 24, 36 and 48 hours. To confirm steady-state concentrations of dofetilide and phenytoin,
additional plasma samples (Cmin) were collected on Days 3, 4, 5, 17, 18, 19 and 20 before
the

administration of the moming dose of the study drug. Total urine voided between the time of
drug administration and 12 hours later were collected on Days 5 and 20. Plasma and urine
samples were stored at -20°C until analyzed.

ASSAYS:

J

DATA ANALYSIS: B
The pharmacokinetic parameters (Cmax, Tmax, AUC, renal clearance (CLr), QTc (Emax)
and the area under the QTc versus time curve (AUECz ) were calculated .

RESULTS: Tables 1-3 and Figures 1-5 summarize the data obtained from the study.

-




Table 3:
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FIGURE 3
DOFETILIOE PROTOCOL OG7
MEAN EXPERT LEAD # QTC CHANGES FROM PRE-DOSE ON DAYS S AND 20

von O Change (mwec)
3

. 1 2 3 . [ . ’ [ . ] " 1 ]
Nown Pust Soee
el & & - HH IR S S GLAH MY
FIGURE 4
OOFENUCE PROTOCOL 007
XPERT LEAD H QTC EMAX VS AUCT
0 4 s
w4
*1 * :
LY -
LE *
]
I3 . o,
* o a .
! * 4 . [ * e
» ° i TR
- .'“ . - .
wl{ . . . []
1 4 . . o
I S UL B —
Mo 108 142 188 164 174 149 WA NS 214 M e NS NS NI 74 N M
Atn (ng 5/wd)
Soriemmest TS T awdIN BEE SWR
FIGURE 5 s
DOFETILIOE PROTOCOL 007 -
EXPERT LEAD It QTC ALECT VS ALCT
gl .
0 o
a0 4 ° -
]
0 4 o, .
- o %0 o -
2 190 4 « o ' q = © o ® . =
'e . s ® . » o ®
-100 4 b ]
g . . o

bEbed

CONCLUSIONS: There were no statistically significant differences within treatment groups
comparing Day 20 versus Day 5 values for the ratios of AUCt and Cmax, nor for the Day 20
versus Day 5 differences of Tmax and CLr. A comparison between Day 20/Day.3 ratios for
the two treatment groups showed a statistically significant difference for AUCt (p <0.0001)
possibly due to an increase in hepatic clearance caused by induction of catabolism by
phenytoin. The AUCx ratio for the phenytoin sodium treated group showed a 13% decrease,
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while the ratio for the placebo group showed a 2% increase. No significant differences were
found between the treatment groups for the ratio for Cmax or for the differences for Tmax and
CLr. No statistically significant differences for AUECt or Emax occurred within each
treatment group when comparing Day 20 to Day 5. In addition, no significant differences were
found when comparing the Day 20 minus Day 5 differences in AUECt or Emax between the
two treatment groups. Neither AUEC or Emax changed significantly within the subject groups
treated concomitantly with phenytoin or placebo. However, the variability in QTc was very
high. Also, in this study there was no apparent linear relationship between the
pharmacodynamic (QTc) and the AUC(0-12) parameters which might be explained by the
high variability in QTc and the fact that only one that only one dose strength of dofetilide was
given. Concomitant administration of 300mg of phenytoin sodium with dofetilide at a dose of
500mcg BID (q12h) at steady state had no clinically significant effects on dofetilide
pharmacokinetics or pharmacodynamics.
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