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JABLE 7
Q Study Protocol 73147-2-S-085 (Report W-95-0002-D)
rn

Mear. MOL 74,156 Plasma PK Parameters in Patients With
w r\P Liver Impairment in Comparison to Healthy Subjects

GROUP ) il._‘
Parameter: 1 (n=6) 11 (n=7) 111 (n=4)®

Casx (NG/ML) oral 347 387 410
Intravenous 42 473 396 ||

ta, (M) Oral 0.51° 1.0 0.75° .
Intravenous 0.75¢ 0.50° 0.50°

AUC,.. (ng/mLeh) | oral 1870 2267 3108 <~—
Intravenous 2525 2604 2844

t, (h) oral 6.95 10.84 11.01 (—
Intravenous 6.87 8.96 11.69

ClLyy (ml/min/Kg) | Oral 15.25 13.47 8.83 ~
Intravenous 10.77 11.26 9.62

vds (L/Kg) Intravenous | 6.12 8.60 9.75

— e——
This Table corresponds to sponsor's Table 2-42 (vol. 1.2, p. 204) with substantial
modifications. Data on X CV and Range were deleted. To facilitate presentation, the mean
data were rearranged.

a) Group 111 excludes #14 after oral dosing and ¥#13 after i.v. dosing
b through g) = median, not mean.

¢ This open-label, randomized, stratified, two-way complete crossover
design study was set to evaluate the impact of remal impairment on the
absorption and disposition of DOLAeMesyl as well as on the formation and
disposition of MDL 74,156 following single oral and intravencus dose
administration of DOLAeMesyl. The study was carried out at: tws U.S.

sites o

® The two treatmentsgt welre administered to 3¢ suhjm il_(v . ; 19 to

75y) assigned to one of three renal function groups. . t hiftion was
R R : e AT e =

“The Txs consisted of a 10 mg/sL injectable solution (Lat Neo. 69127)
and f.v. infusion.” - T



NDA 20-623
Page 39

assessed from each subject's 24-h creatinine clearance. Each group
contained 12 subjects with renal function classified as:

Group 1 Subjects with mild-to-moderate renal impairment: creatinine
. ) clearance between 41 to 80 mL/min.

Group II Subjects with moderate-to-severe renal impairment:
creatinine clearance between 11 to 40 mL/min.

Group III Subjects with end-stage disease: creatinine clearance
<10 mL/min. ‘

® Each subject randomly received a single dose of the following Txs on two
' different days: )

Treatment A: 200 mg single i.v. dose of DOLAeMesyl monohydrate
administered by constant-rate infusion over 10 min.

Treatment B: 200 mg single oral dose of dolasetron mesylate monohydrate
solution.

® Serial blood samples were obtained for 60 h after the drug
administration. Urine samples were obtained over three consecutive 24-h
collection intervals for a total of 72 h after the drug administration.
The data from 24 NHVs (age 23.84+5.5y B,. 79.619.1 Kg) obtained from
Study Protocol MCPR0080 (Report K-94-0734-CDS, S6, vol. 1.68, p. 1) was
used as the control group.

NOTE: Except when noted, only the results after oral administration are
presented.

e After oral administration, DOLAeMesyl plasma levels were sporadic and
low. PK parameters were not calculated.

® The mean plasma concentration-time plots for MDL 74,156 after oral
administration of DOLAeMesyl for all three renal impairment groups as
well as the control group are shown in Fig. 8. .

APPEARS THISWAY -
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Fig. 8. - Study Protocol MCPR0033 (Report K-94-0790-D) :

Mean plasma MDL 74,156 concentration-time plot after oral
administration of a 200 mg dose of DOLAe®Mesyl in renally
impaired and healthy (control) subjects.

® The Pk parameters for MDL 74,156 after oral administration of DOLAeMesyl
are summarized in Table 8.

200 dust Ranq]
' Study Protocol MCPROO33 (Report K-94-0790-D) n= ‘L
2 mj/ Av‘/] Mean (%ﬁl) Plasms PKs of MDL 74,156 After Orsl Administration to M
, FS Patients With Renal Impairment in Comparison to Controls
— e
Parameter Control I-Mild I11-Moderate II1-Severe “
Cax 601.21 T42.7 680.9 700.8
(ng/mL) (34.62) (40.38) 26.97) (20.96)
| . 0.74 0.81 0.79 0.72
(h) (43.99) (23.57) (29.60) 25.60)
AUC(0,) 2680.28 3596.69 4130.9 ° pek3.2 &«
(hong/md.) (30.27) (27.42) - 32.18) Ll ]
Clop.se 12.88 10.24 .. R
(aL/mInVXg) (33.70) (34.55) (7.0 -
t, 8.84 10.34 ' ' 5
h) (22.7V) ) (36.08)
» o, 2.61 1.6F -
g (w/mtoviy) - ) (28.09) (60.9_!)
& . F Iy - . °.n O.n S
28.30) 3.868) -

— This Table corresponds to sporsor's Table 2-45 (82, wel. i.
¥ = CosfFiciant of Varistion %
e Ordl Dioavatlaflity -
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® Urinary excretion of the metabolite results are presented in Table 9.

IABLE 9 :
Study Protocol MCPROO33 (Report K-94-0790-D)

Mean (XCV) Percentage of Dose Excreted in Urine

Over 72h After Dosing of DOLA®Mesyl

METABOLITE OF MOL 74156

—
Group (Total) R(+) S(-) 50H 604
200 mg po
Control 21.62 (30.48) 18.71 (33.40) 2.91 (23.37) 2.60 (30.77) 6.57 (29.07)
I-Mild 16.76 (49.15) 14.76 (51.54) 2.00 (39.26) 1.71 (27.52) 4.88_ (26.06)
11-Moderate 4.82 (53.43) 4.11 (57.09) 0.71 (50.38) 0.80 (57.55) 2.09, ¢(55.27)
111-Severe 0.26 (108.15) 0.24 (106.42) 0.02 (133.60) 0.02 (134.58) 0.07 (119.37)

This Table corresponds to sponsor's Table 2-46 (S2, vol. 1.2, p. 271) with some modifications.

The results

with i.v. administered DOLA®Mesyl have been omitted from this Table.

CV = Coefficient of Variation

Noted below are safety results.

2
¢

The most frequently observed AE was headache (6/36=16.8%, patients
oral). '

In 2 patients with moderate-to-sgevere renal impairment, a brief episode
of lightheadednegs in one, and a episode of orthostasis in another, were
considered possibly related to DOLAeMesyl.

<___

EKG changes were asymptomatic and reflected the known activity of
DOLAeMesyl in prolonging ventricular depolarization of cardiac muscle,
i.e., prolongation of PR interval, QRS width, QT interval and QT. .
interval. </-
- These effects were greater after i.v. administration than after
oral administration, and only slightly more evideat in the end
stage disease group than in patients with less severs disease.

From these study results the sponsor arriired ut: thni;following conclulionl.

® The apparent clearance of MDL 74,156 are. oral - (and ivlm _

as renal function dncrmu

- The systemic exposure increased ca. tvdv‘!o;d‘:i'n‘;pi., -
severe renal impairment following both oral and:: *
administration. ’ -
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® Renal elimination of metabolic products of MDL 74,156 also decreased
with an increase in the degree of renal impairment.

® The overall incidence of AEs was higher than in previous phase 1
studies; but that appeared to be due to occurrences of events known to

be associated with renal impairment.

® The safety and PK results suggest that no dose adjustment is necessary
for renally impaired cancer or surgery patients.

J. Eff £ ci idi (CIM) 1 Rifampi JLae ]
Bi {1abili

study Protocol MCPR0083 (Report K-95-0604-CDS)
® The objectives of this open-label, one-center
, randomized, three-way crossover

trial were two-fold:

1) To determine if a PK interaction exists after 1 week of oral co-
administration of DOLAeMesyl with CIM and rifampin.

2) To determine whether DOLAeMesyl given alone or in combination with
CIM or rifampin produce changes in PR, QRS, and QT. interval
duration, BP or HR.

® Subjects were 18 healthy males between the ages of 19 and 45y.

- 17 subjects completed all study procedures.
- 1 subject was D/C after 2 periods for a non-drug related reason.

® The 3 Txs® consisted of the following:

Ireatment A: 200 mg DOLAeMesyl oral solution given at 8 AM on days
1 through 7.
Treatment B: 200 mg DOLAesMesyl oral solution given at 8 AM on days

1 through ‘7 and one 300 mg CIM:tablet-ygiven at 2 AM,
8 AM, 2 PM, and 8 PM utarting at 8 AM on day 1 through
2 AM on day 8. . T ;“Liﬁ St s
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e Serial blood and urine samples were collected to 48 h after the 8 AM
dose on-day 7. Also, trough blood samples were collected on days 6 and

7.

e 24-h baseline BP, HR and 12-lead EKG measurements were obtained prior to
dosing and postdose on days 3, 5, 6 and 7 of each treatment.

e The data analysis includes results from 18 subjects for Txs A and B and
17 subjects for Tx C. Plasma MDL 74,147 (free base) concentrations were

BLLQ® of the assay in all samples collected.

e The mean plasma concentration-time plots for MDL 74,156 for the three
Txs are presented in Fig. 9. .

® Mean plasma PK parameters with statistical analysis results for MDL
74,156 are presented in Table 10.

e Table 11 lists the urinary excretion results of DOLAeMesyl and
metabolites over the 48h urine collection period. Also shown in this
Table is the percent of dose excreted in urine as MDL 74,156 (both
enantiomers) and 5' and 6' OH MDL 74,156 excreted at steady state over

the dose interval.

1000

® A = Dolasetron Alone
0O B8 « Dolasetron + Cimetdine

A C = Dolasetron + Riftampin

Mean Plasma MDL 74,156 (ng/mi)
- 8 3 8 8 88 8 8 8

.l'l'l'l'l'l'l'l'l‘l
d
1}

~48-24 (]

BEST POSSIBLE COPY

Fig. 9. - Study Protocol NCPRODS3 (Report K-94-0604-COG)t
Mean Plasma Concentration vs Time Plots for MDL774,1%6
(n=18 for Txs A and B and =17 for Tx C}.” " =  ° -

i

‘ﬁlw th. tower limit of quantitation.
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JABLE 10
Study Protocol MCPROO83 (Report K-94-0664-CDS)
‘Mean Pharmacokinetic Parameters and Statistical Comparisons for MDL 74,156
Tx A: 200 mg Dolasetron Mesylate Alone, B: 200 mg Dolasetron
Mesylate With CIM, C: 200 mg Dolasetron Mesylate With Rifampin
p value for 90% CI for
. Mean Pairwise Pairwise Pairwise
Variable Tx acvy Difference (%) Difference® Difference (% F
AUC,, (0-24 h)y° A 3654 (31)
(ng®h/mL)
B 4551 (33) B-A, 23.8 <0.01 17.3, 30.7
c 2682 (31) C-A, -27.8 <0.01 -31.7, -23.7
Cux (ng/mL) A 732.7 (26) “
B 842.2 (31) 8-A, 14.9 0.02 4.9, 25.0
c 614.3 (23) C-A, -16.9 <0.01 -27.2,
tax (M) A 0.67 (29) “
B 0.78 (10) B-A, 16.7 0.01 6.5, 26.9 ||
c 0.82 (18) C-A, 23.6 <0.01 13.1, 34.0 “
It
Clyw A 10.5 (29)
(mL/mn/Ko)
B 8.4 (28) B-A, -19.2 <0.01 -23.5,
c 14.4 (30) C-A, 38.5 <0.01 31.0, 46.4
t, (W) A 8.8 (19)
B 8.4 (18) B-A, -4.2 0.28 -12.6, 4.1
c 7.4 (20) C-A, -15.3 <0.01 -21.5, -9.5
CL, (mL/min/Kg) A 2.15 (48)
8 2.00 (33) B-A, -6.9 .57 -27.2, 13.4
2.58 (38) 0.8, 42.3  §

This TabLe corresponds to sponeor's
a) Coefficient of veriation
b,c) Pairwise difference (%), p value and 90X confidence interval (Cl) for dnr-inﬂu difference (X)

were done using adjusted means from the ANOVA.
d) Statistical analysis done using log transformed data.
e) Statistical analysis done using rank trnfornd data.

Table 2-49 (S2, vol. 1 2, p. 283) with minor modifications.
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IABLE 11
Study Protocol MCPROO83 (Report K-94-0664-CDS)
Mean Percent of Dose Excreted in Urine for 0-24 h on Day 7 as Totat,
R(+), and S(-) MDL 74,156 and 5'-OH and 6'-OH MOL 74,156 and
Statistical Comparisons. Tx A: 200 mg Dolasetron Mesylate Alone,
8: 200 mg Dolasetron Mesylate with Cimetidine, C: 200 mg
Dolasetron Mesylate With Rifampin
903 CI for
o p value for Pairwise
' Mean Pairwise Pairwise Difference
Variable = (3cvy Difference (%) Difference’ «r
Amount Excreted for 0-24 h
A 19.33 (&9 ‘
R(+)-MDL 74,156 B 22.59 (39) B-A, 16.9 0.11 -0.4, 34.2
c 17.58 (52) C-A, 9.1 0.39 -26.8, 8.5
A 2.35 (43) ﬂ
S(-)-MOL 74,156 B 2.55 (95) B-A, -11.1 0.50 -27.9, 10.7
c 2.21 (62) C-A, -12.0 0.31 -33.0, 10.2
A 21.68 (47)
Total ML 74,156° B 25.15 (37) B-A, 17.3 0.17 0.0, 32.9 n
R(+) + S(-N
c 19.79 (52) c-A, -11.6 0.24 -35.4, 10.0 J
A 1.38 (61) n
5'-0H MDL 74,156° B 1.22 (54) 8-A, -18.4 0.22 -45.6, 6.9 Il
c 1.32 (60) C-A, -2.8 0.61 -24.1, 22.1 .
A 4.21 (59)
6'-0K MOL 74,156' ] 4.55 (61) B-A, -5.9 0.85 -28.6, 24.6
[ 4.99 (51)

This Table corresponds to sponsor's Tsble 2-50 ($2, vot. 1.2, p. 284) with minor modifications.

a) Cosfficient of varistion

b,c) Pairuise difference (X), p value and 90X confidence interval (C1) for the pairwise difference (X) were
done using adjusted means from ANOVA.

d,e,f) Statistical anelysis using renk transformed dats : -

. ADC.. '(0-24 h) of MDL 74,156 increased bj‘m‘f
administered with a hepatic Cytochrome P4so. inhibim ',cm B Akiige. 9o
decreased by 19%. Ce o increased by 1si these . -
given together. -i : ? G Ee
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® AUC,, (0-24h) of MDL 74,156 decreased by 28% when DOLAeMesyl was co-
administered with a hepatic Cytochrome P450 inducer, rifampin and CL,p, po
increased by 39%. Mean Cu.. decreased by 17% when DOLAeMesyl was
administered with rifampin.

® Similar MDL 74,156 renal clearances were observed for all three Txs with
mean values ranged from 2.0 to 2.6 mL/min/Kg for MDL 74,156. Co-
administration of DOLAeMesyl with CIM and rifampin did not affect renal
clearance of MDL 74,156.

K. Revi 's S c lusi PK i Bi {1abili .
Humans

Because there is presently no FDA Biopharm. review available, the climical
reviewer used the 1nformat10n summarized in sponsor's Section IV to gét data
on PK/Biocavailability after oral administration. The sponsor's section also
had PK information after i.v. dosage with the drug but, with a couple of
exceptlons, thegse data were not included here. Those data will be summarized
in the PK/PD section of the Clinical Review of the Injectable Form. Most PK
evaluations used an oral solution prepared from the injectable dosage form,
assessing customary PK parameters and, in some instances, linear PD model used
a non linear mixed effect modeling (NONMEM). Although, for the most part, the
data presented by the Clinical Reviewer were those presented by the sponsor in
Table form, in some instances this presentation was substantially modified.

The summary that follows is based on all the information reviewed in Section
IV. The conclusions are checked against those in sponsor's section on PK in
Humans (po) included in their proposed labeling.

In this and other sections of the review, the reviewer identifies dolasetron
mesylate as DOLAeMesyl; the MDL 74,147 is the free base and MDL 74,156 is the
most clinically relevant species.

One important realization is that DOLAeMesyl is extensively metabolized in
humans so that parent drug is rarely detected in the plasma or the urine. The
orally administered DOLAeMesyl is well absorbed. MDL 74,156 appears rapidly
in plasma, with a maximum concentration occurring ca. 1h after dosing. .MDL
74,156 is eliminated with a mean half-life of 7 to Sh. The appareént absolute
bicavailability of orally administered DOLAeMesyl, determined -hy the major
active metabolite MDL 74,156, is ca. 74%. " This uncdhattt ;hy
multiple routes, including renal and biliary
reduction of the ketone group in DOLAsMesyl to form MUl
includes glucuronidation, hydroxylation and Nroxidation.
labeled studies, ca. 2/3 of the administered dose is-re
and 1/3 if the faces. It is hbt kKhowm" ff tiiﬁmﬁ

distribution of 5.0 to 6.1 L/Kg. KELTH
PK paran,g’rq_ohtl}nQQ at ltcadx a:atiwnyq_
’ingfe @." S - F’.-’:‘:‘.—_v_-.

-k s IR -,4_7'.:? . :,_
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One study showed that the apparent absolute bioavailability of the 200 mg
prototype table, determined by comparing plasma AUC.., of the major metabolite
was similar to the 200 mg orally administered solution (and 200 mg
administered by intravenous infusion).

The sponsor evaluated the effect of a number of factors in the
absorption/bioavailability of MDL 74,156. The conclusions arrived at were as
follows. The presence of food in the g.i. tract produced a slight delay in
absorption. This was seen when the proposed final marketed DOLAeMesyl tablet
was given with a high fat meal. But the apparent extent of absorption/
bioavailability was not affected by food. The absolute apparent
biocavailability as measured by MDL 74,156 of oral DOLAeMesyl solution was 80%
in women and this is similar to findings in men. The PKs of MDL 74,156 in
especial and targeted patient populations following oral administrati§n of
DOLAeMesyl are summarized in Table 12. These data show that the PKs of MDL
74,156 are similar between young adult healthy volunteers and adult cdncer
patients receiving chemotherapeutic agents of moderate emetic potential. One
interesting finding is that the apparent oral clearance of MDL 74,156 is ca.
1.6 to 3.4-fold higher in children and adolescents than in adults.

Other conclusions from summary data in Table 12 are that the apparent oral
clearance of MDL 74,156 is not affected by age in adult cancer patients. The
PKs in pediatric surgery patients are not very dissimilar to those in
adolescents with cancer. In patients with severe liver or renal impairment,
DOLAeMesyl is cleared somewhat differently than in young healthy volunteers.
The apparent oral clearance of MDL 74,156 decreased 34% in patients with
severe hepatic impairment and 46% in those with severe renal impairment. 1In
spite of these changes, DOLAeMesyl was well tolerated in these patients (see

BEST POSSIBLE COF

Mean Apparent Systemic Clearance/Bicavailability and Terminal Elimination
Half-life of MOL 74,156 Following Oral Administration of DOLA®Mesyl

Sumary Table on PK Parameters

Clapp/F
mL/min/Kg)

Study Population

Young. Neel thy Volunteers
Elderly Nealthy Volunteers

; f lqﬁ

fraent Patients
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There have been no definite drug-drug interaction studies to examine PK or PD
interaction with chemotherapeutic drugs or drugs commonly prescribed with
antiemetic treatments (benzodiazepines, neuroleptics, antacids and other anti-
ulcer medications or drugs given around surgical interventions). AUC,,

(0-24h) of MDL 74,156 was increased by 24% when DOLAeMesyl was co-administered
with CIM a hepatic cytochrome P, inhibitor and decreased by 28% when
DOLAeMesyl was co-administered with rifampin, a hepatic cytochrome P,
inducer. But all three treatments produced similar MDL 74,156 renal
clearances, which ranged from a mean of 2.0 to a mean of 2.6 mL/min/Kg for the
main metabolite. It is concluded that co-administration of DOLAeMesyl with
either CIM or rifampin does not affect renal clearance of MDL 74,156.

It was also reported that plasma protein binding of MDL 74,156 is ca. 69% to
77% and the distribution of MDL 74,156 to blood cells is not extensive’. The

binding of MDL 74,156 to o,-acid glycoprotein is ca. 51%.

Some EKG changes reported are addressed in the subsection that follows. It is
worth mentioning that nearly all studies summarized in Section IV showed that

the oral doses of DOLAeMesyl administered (up to 2.4 mg/Kg or 200 mg per day)

were well tolerated.

Except for subjects with renal impairment, in the various patient populations
studied, no AEs were reported. In the renally impaired patients (Protocol
MCPR0033, Report K-94-0790-D), 16.8% of the patients (6/36) given DOLAeMesyl
experienced headache. This is not unexpected, as headache is a known side
effect of 5-HT, antagonists. But, in this study, there were also increased
incidences of hypotension and orthostatic hypotension in these patients with
renal impairment. These were generally considered to be due to dialysis,
fasting and/or concomitant medications. There were, however, the following
two AEs in patients with moderate to severe renal impairment that were
considered to be POSS related to DOLAeMesyl:

- Lightheadedness (brief episode)
- Orthostasis

The sponsor attributed these events to the underlying renal impairment rather
than the drug. On the basis of this conclusion the sponsor suggested that no
dose adjustment is necessary for renally impaired cancer (or surgery) .
patients. But this 1-¢u. must remain opcn until safety” dara 7

BEST POSSIBLE COPY

It is alib or inﬁ.r.nt.to n-ntidnva r.port
of nowuuyl in chﬁ.dm (agedg2 to: 13y)
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- experienced transient prolongation of the QRS and QT. intervals
[Interval changes were similar in duration, onset and causality to those
observed in the other children who received 1.2 mg/Kgl

- did not experience any overt AE or clinically significant changes in
laboratory parameters or vital signs.

V. summary of EKG thnggs[hma Al;gxgr_i ons in Phase I Studies
Single Dose

n= >
Mean Data

o
@ There were slight not dose-dependent increases in the mean acute.post-

dose heart rate values up to 4 bpm at >200 mg DOLAeMesyl.

® As shown below, there were dose-related increases in mean acute post-
dose PR and QT..

Acute Mean Change

—from BL in 50 - 100 150 200 2200
PR (msec) -3.3 -1.0 9.6 6.7 15.4
QT. (msec) -12.0 -8.8 8.9 7.9 20.4

- Mean acute postdose QRS interval was increased in all DOLAeMesyl dose groups but with no
dose relationship. ‘

-  No dose dependency was noted in mean acute postdose QT and JT intervals, which were not
affected by single doses of the drug.

Shift Data
PR Interval

e 3/308 (1%) of subjects with a PR interval <220 msec at BL had increases
to 2220 msec acutely postdose (PL=0%). o

- No subject developed second degree or higher AV block after
receiving oral DOLAeMesyl. )

4 .o X - IR x/«; i ; ...—‘: .
® There were dose-dependent increases 1n.nh‘ctr.gu‘ng,mggﬁ?qila!!.“i
subjects with a QRS duration <100 msec at baseline-that i a
2100 msec postdose. . S 5 Ediae e

&
— .ol L e wn
T b P2y

BEST POSSIBLE °°Pv
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Total
BL 550 100 150 200 2200 DOLAeMesyl
Frequency of 1/7 4/7 3/51 4/29 35/162 5/17 51/266
Increase in ORS (14.3%) (57.1%) (5.9%) (13.8%) (21.6%) (29.4%) (19.2%)
(msec)

e 1 subject had a BL QRS duration of <100 msec which increased to 2120
msec acutely post-dose.

e 3 additional subjects developed an acute postdose QRS duration 2120 msec
(none were 2140 msec).

- one of these three subjects was reported to have
RBBB ca. 2h post-dose. -

e All 4 subjects with a QRS duration 2120 msec acutely post-dose had
returned to near BL values at 24-h post-dose.

‘t‘lhg
‘ OT. Interval -"‘7;
= LY
e 8/306 (2.6%) of subjects with a normal QT. interval (<440 msec) at BL

had increases to 2440 msec acutely post-dose (PL=0%); the frequency of
these increases appeared to be dose dependent.

e All of these increases in DOLAeMesyl subjects were to values 440-4539
msec. No subject developed an acute post-treatment QT interval 2480
msec.

The DOLAeMesyl effects on PR, QRS or QT. were not present at 24-h post-dose.
MULTIPLE DOSE, CONSECUTIVE DAYS OF EXPOSURE
n—’
Mean Data =
e Although the mean change from BL for HR, PR, QRS, QT, QTc and JT
interval measurements varied markedly, these changes were consistent

with those observed in single dose studies.

L The magnitude of change for any EKG parameter: did not 1nct¢ase with
repeat daily exposure to oral DOLAONelyl -for 7 to 29 dny-

Shift Data

® No subject had an acute PR interval 2220 msec tollouing 7 t&n
Mtive dayu of- nou-uurl CXADPOBULE i iy ;
R kBT oD w0 gen S wepeand HTREY - g

e 1 subjact had an acute ‘postdose org- :l,.n"

EO -1 nuhjmt dovcloped an acute pobt doco.%
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® No subject developed a significant increase in PR, QRS or QTc following

7 or 29 consecutive days of DOLAeMesyl Tx.

No subject developed a clinically significant arrhythmia or conduction
abnormality following repeat oral DOLAeMesyl exposure.

L in Elderly P lati n:,
Mean Data

Changes seen in elderly population were consistent with those seen in

°
the younger healthy volunteers. Following oral DOLAeMesyl, the acute
mean changes from BL in PR, QRS, QT, QT and JT intervals were 11.6,
7.2, 8.8, 11.2 and 1.6 msec, respectively. These values were
consistentisrfbwer in the oral dose group in comparison to the i.v. dose
groups.

Shift Data
® No elderly volunteer receiving oral DOLAeMesyl experienced an acute PR

interval prolongation 2220 msec, second degree or higher AV block, nor
an acute QRS duration 2100 msec.
e 1 elderly subject had an acute QT. prolongation 2440 msec. This subject
did not develop an acute QT. prolongation 2480 msec.
No elderly subject developed a clinically significant arrhythmia or
conduction abnormality.

Repal Impairment = >

® Mean changes in heart rate acutely post-dose were small (-1.4 to
5.3 bpm) in all Tx groups.

Increases in PR interval and QRS duration were somewhat greater in
subjects with end stage renal Dz than in those with less severe renal

Dz.

® Greater increases in the mean change from BL for PR, QRS, Qt and Q&h .

interval were noted in renaliy impaired volunteers®retsiving oral ™
DOLAeMesyl when compared to data from healthy volunteers.

‘ ipggncttumduxamMunQQ:}‘gﬁﬁii‘ )
[ 1 V. DoLAMesyl. Mo subjett diveluped” d
arrhythmia or conduction abnormality. &« ..o- =777

s s 2b3
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® There were no apparent differences in the magnitude of the mean acute
increases from BL in PR, ORS, QT, QT. and JT with respect to hepatic
function. -

e All EKG parameters had returned to near BL values by 48h post-dose (next
closest EKG evaluation after acute).

Shift Data

® 1 subject developed an acute PR interval 2220 msec; the value had
returned to BL at 48h post-dosing.

® No subject developed second degree or higher AV block.

-,

in each of the mild and the moderate-to-severe hepatic impairment
groups. Both subjects had BL QT intervals between 460 and 469 msec and
had a QT. interval increase of ca. 20 msec from BL.

[: ® 2 subjects had acute post dose QT. interval prolongation 2480 msec, one

® No subject experienced a clinically significant arrhythmia or conduction
abnormality.

Increases in LFTs

These are briefly summarized here to contrast these findings after oral
DOLAeMesyl with those seen after i.v. administration of the drug (reviewed
under NDA 20-024).

® After single oral or multiple dose, mean transaminases varied among
groups with no pattern suggesting a treatment relationship.

Qutliers

In the oral single dose studies, 1/231 (0.4%) SGOT outliers and 3/231 (1.2%)
SGPT outliers were observed in the DOLAeMesyl Tx groups.

In the oral multiple dose studies, 1/181 (1.2%) SGOT outliers and 2/181 (2 5%)
SGPT outliers were observed with DOLAeMesyl.

No SGOT or SGPT outliers weres observed in the PL treatment group.

In summary, the overall incidences of large changel in LFT variabiou
(*outliers”) were low. But with i.v. administered drug, thes r.cux:-ncq_otﬁ/
SGOT/SGPT elevations in three subjects after rechallenge (stndy‘?nqv *
73147-1-C~023)dndicates. that.pOLAeMesyl has the. ]
serum t These elevations wenaf '

SR TE w
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VI.

The sponsor is seeking approval for the marketing of 200 mg ANZEMET® tablets,
given 30 min. before the start of chemotherapy, for the prevention of N&V
associated with emetogenic cancer chemotherapy, including initial and repeat
courses. This is a broad indication where the emetic potential of the
chemotherapy and whether this is cisplatin-based or not, is not mentioned. As
the pivotal trials of this NDA, the reviewer has identified Studies MCPR0043
and -0048. As summarized in Table 13, both are 4-arm, multicenter, double-
blind, one-day, parallel-group studies. Both are dose-response trials and
include a low dose of 25 mg and a highest dose of 200 mg per tablet, in
addition to two intermediate doses.

o+
Additional evidence of efficacy is presented in Study 73147-2-S-087, & S-arm,
multicenter, double-blind, one-day, parallel group study. This is also a ’
dose-response trial. Patients were stratified on the basis of gender (M vs F)
and whether they were receiving chemotherapy for the first time or not
(chemotherapy naive vs non-naive). Otherwise, in this study, the same dose
levels tested in the two pivotal trials were studied. But, in addition, the
fifth arm consisted of orally administered ZOFRAN® tablets (ondansetron). The
latter was administered at the oral dose of 8 mg x 4 in 24h. This OND regimen
is approved in Europe but not in the U.S. Nonetheless, this trial is useful
primarily for comparison of the safety of grading doses of DOLAeMesyl vs OND.

APPEARS THIS WAY
ON ORIGINAL

N
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VII.

1. Title

"A four-arm, double-blind, randomized, dose-response study of oral dolasetron
mesylate in patients receiving moderately emetogenic chemotherapy"’

NOTE; The description of the Protocol that follows includes two
amendments. The first, approved on October 27, 1992, was to
characterize the PKs in patients receiving carboplatin-containing
chemotherapy. The second, approved September 23, 1993 was to
reflect the type of chemotherapy that was to be used in the trial
(=moderately emetogenic). Accordingly, several sections in the
protocol were modified, including objectives, design, inclusion/
exclusion criteria, evaluations, safety, scheduling, treatment
periods, chemotherapy, type of resulting information, statistical
methods, AEg, EKG abnormalities and the study schema.

2. OQbjectives

1) Evaluate efficacy by showing that there was a trend toward
decreasing acute emesis following carboplatin mg/m?) - or
cisplatin mg/m?) -containing chemotherapy regimens with
increasing oral doses of DOLAeMesyl.

2) Evaluate the dose-response relationship across 25, 50, 100 and
200 mg single oral doses of DOLAeMesyl in preventing acute emesis
due to carboplatin- or cisplatin-containing chemotherapy.

3) Evaluate the safety and tolerability of a single oral dose of
DOLAeMesyl in patients undergoing carboplatin- or cisplatin-
containing chemotherapy.

4) Compare the degree of patient satisfaction among the
antiemetic dose levels.

S. To characterize the PKs of single oral doses of DOLAeMesyl in
patients receiving carboplatin- or ciaplatin-conttining
chamothorapy, i _

NOTR: Data related to objective #5) were roviewed in Bection IV, above."

This Table liltl»th‘ anlu-ion/cxbtqpion 3g§
adequate tor the propoaed objacttv-l;‘ -

R € T R i ol s .t oot e e+ b S ae e o Yevs am i

..

i nmm m of Novésber 25, 1993,

-s‘r:'P’ossam”caw
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A number of clarifications are in order. No upper age limit was placed on
patient eligibility for this trial. Carboplatin or cisplatin should have been
the first chemotherapeutic agent given. According to the Protocol, if
investigators wished to administer another chemotherapy agent prior to
carboplatin or cisplatin, the sponsor was contacted. Waivers were granted in
cases where the chemotherapy in question was considered to be minimally
emetogenic. 5-FU or VP-16 prior to carboplatin or cisplatin was allowed
without a waiver following the second amendment. The SWOG toxicity criteria
for N&V is given below.

Nausea and Vomiting Toxicity Scales

TOXICITY o 1 2 3 4
Nausea None Able to eat, Intake No significant :
reasonable significently intake
intake decreased but can
eat
Vomiting None 1 Episode in 2-5 Episodes in 6-10 Episodes in >10 Episodes in
24h 24h 24h 24h or requiring
parenteral
medication
— —

The sponsor did not list the clinical and laboratory criteria required for the
administration of carboplatin or cisplatin. Pt. MCST0179-0001 was allowed to
enter the trial after receiving investigational chemotherapy medication 26
days prior to test med. The sponsor provided a list of prohibited medication
in their Appendix Al (Protocol, p. 561). In the Clinical Report the sponsor
explains that the exclusion of some of the medications on this list became an
issue because they are commonly used by cancer patients undergoing
chemotherapy. In particular, benzodiazepines are routinely used as hypnotic
and as antianxiety agents, both for sleep induction and for use prior to
procedures such as insertion of vascular access devices. Exceptions to this
exclusion criterion were initially handled on a case-by-case basis, such as in
patients who were receiving midazolam (very short acting) prior to catheter
insertions. The sponsor agreed to these waivers because the duration of
midazolam is so short it was unlikely to affect emesis. Anothar waiver
category was for chronic benzodiazepine use, where these agtnt;'vtr‘
considered to have almost no potential impact on.emesgis. - ~ Aftericonsultation
with several investigators, the list of prohibited n.dicati-Ak}_" modified by
September 23, 1993, protocol amendment as —tollowl‘ L yEE

anuwoluu,uumme) could
ﬂll inibi; ed at least 48h
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- Midazolam (Versed®) was allowed in the 24h prior to but not during
the 24-h Tx period.

Temazepam (Restoril®) and triazolam (Halcion®) were allowed 24h
prior to and/or during the 24-h Tx period.

Lorazepam (Ativan®) was not allowed in the 24h prior to or during
the 24-h Tx period except when prescribed as an escape medication.
If the patient received lorazepam during the 24h prior to or
during the 24-h Tx period, it was considered a major violation
resulting in exclusion of the patient from the efficacy evaluable

population.

‘@ Patients who used benzodiazepines for reasons other than rescue .
medication were analyzed in this report as an efficacy subgroup.

® Patients taking tricyclic antidepressants or serotonin re-uptake
inhibitors (e.g., Prozac®, Zoloft®) were allowed to enter the trial.

- This is appropriate because tricyclic antidepressants have not
been implicated as having antiemetic activity. Serotonin re-
uptake inhibitors would be expected, if anything, to increase the
probability of nausea and emesis.®

® (Corticosterocids were not permitted by this criterion.?

Patients with a Hx of seizure disorder who were currently receiving
anticonvulsant medications were granted waivers to enter the study
provided they were clinically stable and free of seizure activity.
These patients were enrolled in the study on a case-by-case basis and

were safely treated.

NOTE: During the review of the results of this trial it will be
important to show that the test groups were balanced with respect
to the medications for which waivers were granted to enter the

trial.

® Bvidence of clinically significant liver disease meant SGOT/SGPT 23
times the ULN (amended from 22 times thrm -or !oili. mu.o ‘mg/al.

- Patients were pernittod to cnt.:'it thny hag

BEST POSSIBLE COPY
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did not have signs or symptoms of hepatic failure, i.e., BIL of
>2.0 mg/dl and/or abnormal coagulation tests.

- A small number of patients were entered into the study with
clinically significant liver disease as determined by prestudy
laboratory evaluations and the presence of liver metastasis. It
will be of interest to see if these patients had significant
changes in their laboratory hepatic function at the post-study
evaluation.

® The inclusion-exclusion criteria pertaining to the cardiovascular/EKG

status of the patient and listed in Table 14 were initially adhered to.

As safety data and preclinical data accumulated, the spondor, with
the advice of cardiology consultants, made exceptions on a case-
by-case basis for several types of patients. :

- pPatients with history of CHF-like symptoms were allowed to enroll
and were safely treated.

- Patients with atrial arrhythmias (specifically atrial fibrillation
and atrial flutter) with well-controlled ventricular rates were
allowed to enroll.

- In addition, slightly abnormal Pre-Tx calcium or potassium levels
were waived as exclusion criteria if they were unaccompanied by
evidence of CVD or abnormality.

- Eventually, the only patients who were routinely excluded on the
basis of these criteria were those with severe electrolyte
abnormalities, those with poor ejection fractions, and those with
complete BBBs.

- Because excluded patients represented a very small fraction of the
total patient population, and because the study was advanced
nearly to the point of completion, the sponsor elected not to
formally address this issue via protocol amendment.

4. Caoncomitant Medications L
Patients taking a chronic medication pexmitted by the cxclqpipn criteria
at study. ad-is.ion, contimied to take: ;go,u.dlatti‘ - h the study.

o

Other uuﬂxmthxutnmconu&ty for the well-be : s 3t ‘were- used

with;nm-ﬂmun:anqy-uﬂus ggt&yiﬁyali
antqr:thl)\&tttﬂhdﬂ&lb&ﬁﬂ?ﬁwi
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which are thought to have antiemetic properties, were allowed during the
study for other indications because they are not considered effective
for chemotherapy induced emesis.!®

5. Test Medication
a. Identity of Test Medication

® DOLAeMesyl was supplied by the sponsor as 25, 50, 100 and 200 mg
tablets.

- ® PL tablets identical in size and appearance to each DOLAeMesyl dosé
level were also supplied by the sponsor to maintain the blind fgr the

study.

b. Dosing Schedule

® A single dose of test medication (25, 50, 100 or 200 mg) consisted of
one DOLAeMesyl tablet plus three PL tablets. The patient received -a
total of four tablets. Test med. was ingested 30 min. prior to the
start of carboplatin or cisplatin chemotherapy.

® Ppatients received chemotherapy beginning at HQUR 0 (see Table 14,
inclusion criteria) as the first component of the chemotherapeutic

regimen infused over no more than 2h.

c. Blindi packaqi 1 Labelj

My review of this subsection (S8, vol. 1.253, p. 48 of the Clinical Report)
indicate that these aspects of the protocol were adequate.

d. Method of Tx Assigunment

Upon entering the .trial, patients enrolled at each site were assigned a
patient sequence number beginning with 0001. The patient sequence number
became the patient's reference number throughout the study. Patients were

10por example,
- entihistamines such es diphenhydramine, poseess antiemstic propertiss, but this-is limited msinly to
motion sickness or postoperative emesis (8.6. Mlm, Gastroenterol. Clin, North Amer. uesn-m

(199!)]. .

NP, a m artiemstic st highet doses, “hidl not béen
WV oy 4§ .8, Att-\ (locus cited) (1992)1. '

R mmu m'
m-bm mmmt, mmnmz, TSTEFEDYAS and 73 ;
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also assigned a sequential TAN (treatment assignment number) which
corresponded to the randomized study Tx (sponsor's Appendix D3, page 2169).

e. gCompliance
The procedures to evaluate compliance were adequate.
6. Study Evaluations
a. Effjcacy Parameters
® These were all adequate for this type of study.

® The effectiveness of test medication was assessed by measurings
- Number of emetic episodes (see below) .
- Time to first emetic episode
- Severity of nausea measured by visual analogue scales (VAS)
- Patient's satisfaction with antiemetic therapy measured by a VAS
- Time of administration and need for rescue (escape) therapy

ESCAPE: >2 Emetic Episodes during the 24-h Tx Period

To qualify for escape medication, patient must have had »2 Emstic Ephodu dﬂm tbo at-h .

Period, or ted medication,

— >

Emetic Episodes and escape reguirements: Any patient could request escape therapy at any time
without meeting the emetic episode escape requirements. m
Retching (Unproductive Emesis): E:?
Any number of retches in a unique 5 min. period 1 Emetic Episode

tive Emesis): —
One, or a sequence of vomits in very close succession, not (a'a)
relieved by a period of relaxation 1 Emetic Episode “ —
Yoml ia/Reten im: N
Retching of less than 5 min. duration combined with vomiting - c
not relieved by a period of relaxation 1 Emetic Episode-
Enaanmmm-hnz

12 ’ ‘ o : T e

® \uhen a unit daose bottie of medication was dispensed to: . p-timt.

u-munnwuwnaulcuuhd@oﬁn:ﬂunp;uam
o-nnuwuumawnn¢n4¢«3néuuu# :

:‘~"~"‘v H}L S ¥y

® Adng dlepoo!tien neonl was also mod thc pati

kit mn ‘dose bottle wee dtwm mrmdim
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® Diaries were used as tools to assess emetic episodes and to record
escape medications taken by patients during the 24-h Tx period. The
information contained in the diary was used to complete the emetic
episode and escape medication pages of the CRF.»

e The primary evaluation of efficacy was determined by the patient's
emetic episodes and/or need for escape medications. Each patient was
classified into one of three response categories:

MAJOR RESPONSE TREATMENT FAILURE

COMPLETE RESPONSE

>2 emetic episodes during the 24-h
Tx period

One or 2 emetic episodes in the 24-h

No emetic episodes in the 24-h Tx
Tx period

period

and or

and

Received rescue medication in the
24-h Tx period

Received no escape medication in the
24-h Tx period

Received no escape medication in the
24-h Tx period

and and or

Monitored for emetic episodes for

Monitored for emetic episodes for at
less than 23.5h after start of

least 23.5h after start of carboplatin
or cisplatin.

Monitored for emetic episodes for at
Least 23.5h after start of carboplatin
or cisplatin

NOTE: During the review of the evidence emphasis is put on Complete
Response and Treatment Failure.

e The secondary evaluations of efficacy were determined by the patient's
VAS.,

- Nausea VAS scales were completed 45 min. prior to the start of the
carboplatin or cisplatin infusion, just prior to the carboplatin
or cisplatin infusion (hour 0), and 24h after the start of the
carboplatin or cisplatin infusion. Scoring was based on the
extremes for nausea where 0 mm = "No Nausea" and 100 mm = "Nausea
as bad as it can be". -

- Patient Satisfaction was measured using a VAS which determined the
patient's global satisfaction for the duratiom.of.the 24-h. Tx
period and was completed at the end of the period.. Bcorinu was
based on the extremes for patient satisfaction with 0 sm = "Not at
all satisfied" apd 100 mm = “"As satisfied as I could be'

[ )
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b. Ssafety Parameters

These were assessed by the reporting of AEs, clinical laboratory tests, EKGs,
vital signs and PEs from the time of test medication ingestion through the

patient's follow-up procedures.

My review of the procedures to report AEs, definitions, including those of
treatment-emergent AEs, assessment of relationship to test medication (not
related or unlikely, possibly/probably or definitely related) and the severity
of the AE (mild, moderate, severe) and the criteria to classify an AE as
serious, indicates that these were all adequate. However, because of their
importance when assessing the safety of DOLAeMesyl, the following
clarifications of specific AEs are noted:

1 Vomiti

® In the patient population studied in this trial, N&V were not reported
as AEs since nausea and vomiting are expected clinical observations
following the administration of carboplatin or cisplatin in the doses
being studied. These events were accounted for by efficacy measures and
not reported as AEs unless the nausea and/or vomiting:

- Was experienced after receiving test med. and prior to receiving
carboplatin or cisplatin chemotherapy.

- Caused the patient to be hospitalized or prolonged the patient's
hospitalization.

- Was considered by the investigator to be more frequent or severe
than the normal clinical observations expected for this patient

population.

NOTE: In a study like this it is important to evaluate whether the test
med. is only modifying the kinetics of appearance of the N&V
induced by the chemotherapy and thereby emerging as a side effect
on the second 24-h after the start of chemotherapy. '

Laboratory:

¢ Abnormal posttreatment clinical laboratory tesps. Hhiqhprt.wllllllCd by
the investigator te be at least mm 330 tesk ne
reported as AEs. "

P.EB.:

lroauunm-luuqunzllﬂtﬂumn.-:

ORI TE (R T R W

] nlﬁnﬁb unnnumulfor

licting-]




