=23 AaA\002

( Se\/o1S, 8/27/95)

Seru= OndanseIIon AUC[(S-:nfi) values (NG*NZ/EL; and Stzmary Statiss:
(8 neies. 8 Penaleas)

Sreat=ess A = OXD 24MS TAR (Tast) -
TTeatent 'S = 0D IXEMS TAY (Refertencs) B

sudjess S TIOATHENL A mwcec mewe Troatment B weeee Difference Ratic Matio
No. Seguences AUT[ (O=-int)y) Flag AUC[ (0=inZg) ) Flag A-B AB o NN
18557 BA 18.72 i.€2 0.019
18958 An -87.72 0.86 -0.:46
18959 Az «252.68 0.79 -0.240
18960 BA 28.8¢4 1.06 0.055
18961 B3R -82.41 .92 -0.021
18962 A3 99.38 1.3 0.159
18963 BA 22.6) 1.02° 0.023
18964 AB 133,81 1.46 0.37%
18565 AB 432.39 1.33° 0.28¢
18966 BA ~64.22 0.95 =0.055
13967 BA 89.68 1.05  G.053
18968 AB 115.67 1.08 . 0.082
18969 As ~26.26 0.96 =0.045
18970 p-*:% $0.21 1.05 0.046
13872 BA «32.37 0.97 -0.033
18972 AS 235.24 1.25: 0,226
Tlag: ¥.= ) painis used :n La=bda-z ceterzinztion
v = Different Lachbda-z intesvals used for each irestment
E 109
se—= ITEALIENT A smiee vl TrEaTment B ceese bilference Ratic  Ratio
Staliztie AUC{(C=-:nf)) AL (0-2n2)) X-B N8 Ia AB
Geozetric lLsmeen $99.47 256.91
95\ €2 (lover) 941.52 898.97
5% CI (upper) 1057.41 1014.86
redian 920.47 989.57 25.73 1.04:.0.218
Minimie £27.47 293.68 «252.88 0.79 =0.240 ]
Maximis 1741.75 1641.28 432.39 1.46° 2,375 .
AZithmesis Mpan 999.47 956.91
SD 399.58 355.08
: cv €0.02 37.22
Gecmelric Mean 2. M 882.89
Mean of logs 8955.47 956.92
SDof legs 355.98 35s.08
Ce=parigon s : $99.47 956.91 1.0¢
N 2 (lowar) 0.%7
S0V CI (ugper) .1
p-value 0.28

LSzean « least squace dezn, acjusted for design imsalance if present (inzludes 4ll susjects)
C = cerisdence interval 25: Lémeas
SD = standard devistics: oF = coelficient of varissiem.

Co=parisen LSM = leass: SGuere nmsan usel Ior easpiritive analysis (excludes :ub)u:‘.;; with *ee)
90\ CI @ 90N can’iderce interval of fatio of cumparises Lsms
( Pevalue @ pevalue af test for Qillerence betveen treéatmesss




’5 2, Q002

(Ser/ors ,3/2#55)

sSezum ondansetron ALRS(0-t) Valiss (agehi/nl) and Sumsary Statistics
(8 Meles, § Pevsles)
argatmanii A = CXT 24MG TAS (TesI) X
c:est=eh: 3 @ OKT 3X8MC TAB {Reference) ‘
108 -
subject w= Trestaenl A wee o= Treatmest B --- Dilfereace Ratic  Matio
No. sSequence AUS{0=t) AXE(D=t) . M3 NS LA AMB
18957 BA -10.02 0.99 -0.01
18958 AB -82.63 0.87 =0.144
18959 AR T=219.95 0.80 -0.221
18960 A 28.68 1.06  0.056
18961 BA -71.52 0.93 ~0.073
18962 As 122.13 1.18  C.186
18961 BA 55.01 1.06  C.062
18964 As 133.12 1.46 - 0.378
18965 AR 232.31 1.20 ©.180
13964 BA =39.49 0.97 «~0.036
18967 BA 78.09 1.05. 0.049
18968 As 98.7¢ 1.08 0.072
18969 Az ~25.07 0.96 -"..044
12570 .7 25.31 1.02 . 0.028
18971 BA «14.72 0.98 «3.015
18972 AB 211.61 1.23 0.208
log
—— TPERIMERL A wewes e TEEECTENT B esews Differance Ratio MAtis>
( statistis AUVC(0~1) ALC(0=T) A8 A3 1LaNMB
GeozetIiC LSnean $40.79 §09.40
95\ T (lower) 897.25 865.87
958 CI (upper) 988.32 952.94
Redisn 932.23 945.89 27.00 1.04 0,037
Minisum ' 422.80 289.:8 -219.95 0.80 -0.221
Haxisues 16135.09 1857.00 232.81 1.46 0.378
Acithnmesic Mees 940.79 909%.40
sC 348.92 330.4C
cv 37.0% 36.12
Gecmezzic Mean $78.11 842,99 -
Near ¢ logs 940.79 909.40
S of logs 348.92 330.40
camparison LSM 940.79 80%.40 1.02
90N €T (lower) 0.98
90N €I (upper) 1.09
p-value “ 0.29
ISzean = lsast sGuare mean, adjusted 20r desigh imbalance if present (iaciuces all sudjects)
CIl = go=fidence intesval for Zsaeen

SD « giandard daviztion; 2V = coelficient of veriatiea.

Compariser LSM = leas: sguare meas used 2ot ccosafitive analysis (exsludes subjestis with °*')
0N &2 @ 90V sonfidence interval of ratio of coaparison LSMs N
Povalue = p-value of test fo: diffetence between treat=ents




S ARNQ02 ‘
(’%&\/ols‘,g/z?/‘?ﬂ

Se:i= Cndunsetzon Chax Values (ng/EL) and Su==ary STALIFTICS
(8 Males, 0 Temales)

- eizreniz A = OND 24MG TAB (Test)
cceatzent 3 = OS5 2X8MG TA3 (Reference)

subjecs - TISATIENE A = =u Trpathent B ==« DiZfsrence Ratic  RITIO
No. Sesuente [~ 733 [T} . A= A3 pX B Vs
18657 BA 36.67 2.31 0.268
18958 FUY TLU13028 0001038 T0L336 L T
15859 AB ©1.35 1.01. 0.C10
18960 AA 13.17 1.14 0 0.132
18951 BA 9.20 1.97 - 0.065
18952 AB ~15.28 0.88 «0.128
18963 BA 67.06 1.82  0.599
18964 A =0.38 1.00 =0.004
18965 As 46.24 1.25 0.227
18966 BA 16.15 1.11.0.108
18967 BA =16.79 0.96 =C.0&).
18968 A <25.74 C.91 =0.098
18969 AS L8630 1.05 0.050 -
18970 BA «25.%7 .84 =0.177
18%71 BA 19.72 1.10 0.09%
18572 A3 21.3001.120 0.110
( og ,
——— TTEATIIENS A =emwe swee Treatient 3 Differeste Ratio Xetic
Statistic Cmax : cmax A3 A3 1a A8
Geczetriz LSIean 160.05 149.52
95\ €I (lower) 156.30 128,77
958 CI (uppes 169.60 159.27
Median 149.27 139.20 11.18 1.08 0.082
Mindmee 89.54 81.76 -28.%7 0.84 <C.177
Maxigam ; 249.35 275.0% 67.06 1.82 92.5%¢
Arizhoezic Mean 160.05 149.52
sp 51.45 §7.24
[ 2.4 38.25 -
Gecmetric mMsan 152.5¢8 140.18
Mean of loss 160.05 149.52
ST of logs 51.45 57.24
Cogparisen 1S™ 160.05 149.52 1.07
906 €I (lower) 0.99
90N €I (uppes) 1.18
P-value 6.2

LSzean = leas: sguzte mean. acjusted fo: desigh indalence if present (inciuces all sub)ests)
CI = oonfidense interval £or ISmean
S0 w szandard devigzioni OV e coefficieat of variztion.

Conpasiser LSM e leas: gguare sean used for coapatitive analysis (excludes sudTects with ***)
90% £ = 90\ =anfidence interval of ratio of co=parison LIng
Pevalue = pevalue of es: for difference Detwesn irazthents




S I ARQ\Q02
(se\/lols, B/27/99)

=dsvidual Ser= Cadansesron Concentrations (PG/nl)

OND 241G TAB (Tast)

=ima(h) Subject Subject  Subject Subject Sudject Subject - Subject  Subjest
18957 18958 18959 18960 18961 18962 18963 18964

OXD IXEMG TAR (Reference)

sime(h) Subject Subject Sidject Subject Subject Subject Subject sSubject
18957 18958 18959 18960 18961 18962 18963 18964

8.00
10.00
12.00
15.00
20.00
24.00

¥R = gacple value not reportable or missing
BOL = Beiow quantitation limit (1.00ng/mL)




S I AAQ\002
(s¢erv /o015, 8/27/49)

Individusl Sefus cidansetres Concensratishs (ngs/ml)

OXD 2413 TAB (Test)

Tize(h) | Subject Subject  Subject  Subject Subject subject  Sudject - Subject
18965 18966 18967 18968 18969 18970 13571 18572

BEST POSSIBLE

OND IXEMG TAB (Referesce)

Tize(h)  sudject  Subject Subject Subject  Subject  Subject  Subject  Subject
18965 18966 18967 18968 18969 18870 18971 18572

R w» saxdle vslue not reportable or missing k
BJL = Below quantitation linit (l1.00ng5/m2)

APPEARS THIS WAY ON ORIGINAL




=32 AA\002

( Ser/o15, ©/27/95)

Serus Sndensezion AUC[(D-:nf1) Values (mgeni/er; and Scznarv Stazigsiss =
(8 meles, 8 Pemalas) :

TTeateZI A = OXD 24M5 TAB [Test)
Trear=ent B w OO IXBMG TA® (Referencs)

‘ Log

sthyess s TIMDRENT A evens maws TTOALHENL B wis Diflezence Matic matis
No. Seguence AUT[(0=ingy) Flag AUC[(0-inZ)) . Flag A=B AB A3
18557 aA 18.72 i.C2 0.019
18958 An -$7.72 0.86 -0.46
i8959 A -252.68 0.79 -0.2¢0
18960 BA 28.84 1.06 0.055
18961 3R -82.41 .92 <0.081
18962 As 95.38 1,37 0.1%9
18963 3 22.6) 1.82° 0.023
18964 As 133.81 1.46 0.37%
18965 AB 432.39 1.3) 0.23¢
18966 BA -64.22 0.95 -0.055
18967 BA 89.68 1.05 G.0s3
18958 AR 115.67 1.08 o.05:2
18969 AS ~26.28 0.96 -0.045
18970 3A $0.22 1.0S 0.0¢8
13572 BR «32.37 0.97 -0.033
18972 As 235.24 1.25. 0.228

?lag: ¥ « ) points used in las=bda-z cetertminztien

+ = Diflerent lazbdaer inservals usec f07 each treatzent
( : BEST POSSIBLE ‘

. log
swes TIOALDENE A cwwin ceme TLEATIENL B~ Difigrance Ratio  Razis
Smatiztie AUC{(C=-2nf); AZ{ (0-2n2)) A-B A/B i A
Gecsetric LSmean 999.47 956.91
950 €2 (lover) 941,82 398.97
95% CI (upper) 1057.41 1014.86
median : 980.47 985.8%7 25.73 1.04 . 0.528
riniges £27.487 293,68 «252.58 0.79 «0.240 -
Max s 1741.75 1641.28 432.39 1.46° 3,375
AZitkmesis Mean 999.47 956.91
3D 3195.98 356.08
cv 4£0.02 372.2%
Gec=etrie Maas 2.7y 852.89
Mean of legs . 955.47 956.92
S of logs 195.98 356,08
Ca=parisan rxw §95.47 956.91 1.04
908 & (lower)y 0.97
908 C (upper) 1.1
P-~value . 0.28

iSzean v leas: square Sean, acjusted for design izsalance if present (includes al. suojec:s)
C = cerisdense istesval 2oz Ismesn

SD = suandard deviaties: oV coellicient of vesigtien.

Co=pazison LSY « leas: squere mean used S5y camparicive analysis: (excludes SUDJOIIE with rery
90V € & 90N canZidence interval of 8310 of comparises Lims

Povalue = povgive of tegs fot dilferesce between treatnenss

;
{
1
\




—, 3 AR \002

(Serv/os |, &/2/59)

Serus Ondansetron ALRC(0-T) Valles (3NF*hi/al) and Su=mary statistics
(8 rMales, 3 Puaaales)

aceqtment A e CXS 24MG TAS (Test) ; =
ereatzent B o OFT 3X&MG TAB (Reference) -

108 “
subjeer we TIEEIIGNL A wwe =v Treatmenl B =<  Difference Ratic Ratio
no. Secuence AUZ{O=t) AX(O=t) A-B A3 Ln B
189587 BA «10.02 0.9% «0.01)
18958 AB -82.63 0.87 =0.144
18959 As «219.98 0.80 -0.221
18960 } * 28.68 1.06 0.0S6
18961 BA -71.52 0.93 «0.073
18962 AS 182,13 1.18 0.186
18963 BA $5.01 1.06 C£.062
18964 AB 133.12 1.46 0.378
18965 AB 232.31 1.20 C.130
18966 BA «39.49 0.97 «0.036
18967 BA 78.0% 1.05 0.04%
18968 as 98.74 1.08 0.872
18969 as -25.07 0.95 «0.044
18570 BA 25.31 1.02:. Q.02
18971 BA =14.72 0.98 =0.015
189872 AB 211.61 1.23  0.208
log
——— TIERIMERT A sewes mmde DZeatRENl B esecs MNfference Ratio  RATIS
( statistis= AUC{0-t) ALC(0=t) A-8 N3 La NMB
Geszetrit LSmesn 940.79 905.40
95% ST (lower) 887.25 865.87
958 CI (upper) $84.32 952.94
Median 932.23 945.89 27.00 1.04 0.037
Minioum 422.60 289.38 «219.95 0.20 -0.221
paxizus 1635.09 1857.00 232.81 1.46 0.378
Asithnesic Meezs 940.79 909,40
sc 348.92 330.4C
(44 37.09 36.22
Gecmerie Mean 878.11 842,89 -
mean ¢! logs 940.79 909.40
SO of loys 348.52 330.40
Copparison 1LsM 940.79 90%.40 1.03 B
908 &2 (lover) : : 0.98
SO% €I (upper) 1.09
p-value - 0.29

Lssean = least sguare Dean, adjusted for design imbalance 38 presasi (sacludes all sudjects)
Cl = gomfidence intezval for Lsmeen
SD » srandard deviation; OV = coelficiens of veriatien.

Compariser LS = leass sguare sean used £of co=paritive aniiys:s (excludes stbiects with *s¢)
908 C: = 90\ sonfidance intecval of ratio of conparison LSMs : -
Pevalue = p-value 6f tes:t £a: differesce betveen treat=ents




S AR\

‘(%&n\/o\'s‘,g‘/zfﬂr/f%%

seri= Cndsnsetson CSax Values (Rg/al) and Suz=ary STatisiies
(8 males, § Temales)

—-eatEent A ® OND 24mG TAB (Test)
ereatzent 3 = OXT IX8MG TAI (Refecance)

Log
subjecs e Treatment A w== <= Tregisent B ——- Dilference Mi1c Mt
Xo. Sezuence Caax ax A-B A3 LN A3
18657 BA 36.67 «.31  0.268
18958 AR 13.28 1.15 - 0.13¢€
18859 AB 1.38 1.01 . 0.C10
18560 -+ 13.17 1.140.132
18951 Ax 9.20 1.37° 0.065
123952 AR «15.28 0.88 =0.128
18963 Ar 67.06 1.82 0.59%
18964 AR -0.38 1.00 «0.004
18965 As 46.2¢ 1.25 0.227
18966 BA 16.15 1.11 0.108
18967 BA B -3 L TR Q.96 <0043
18968 aB -25.74  6.91 -0.098
18969 A3 5.63 1.05 0.050
18670 v «28.57 0.83 -0.177
18971 BA 19.72 1.10 0.09%
18572 A3 2:.20 1.12 0.110
Llog
e TLRALIENL A Seand cees Sregtmest B e—-—we : Difference Ralio - Retio
Statistic Coax Cmax A-B A3 1o AB
Gecmetriz LSDean 160.05 149.52
950 €I (lowes) 15C.30 129.77
958 CI (uppes; 169.80 155.27
Median 149.27 139.29 11.18 1.09 - 0.082
Mindous 89.5¢ 81.76 -28.97 0.84 .77
Max it 2¢49.35% 275.09 67.06 1.82 0.59¢
Atizhmezic nHean 160.08 149.82
ool S1.45 57.24
cv 32.148 38.25
Geometric Mean 152.54 140.18
nean of logs 160.05 149.52
So of logs 51.45 §7.2¢
Cozparison LSM 180.05 149.52 1.07
90N L= (lower) : 0.99
SOM CY (uppery 1.18
pevalue 0.32

ISSean = leas: sguete mean, adjusted So: design i1=dalence if present (snciuces -all subjests)

€I = confidense 1nterval
S0 s standard devigiion;

£or LSmean
CV » coeflicient

¢ watizsion.

cnnpl::’ser.'x.fm e ledst scusre Sean used for Compatitive amalysis: (excludes sudTesLs with °v7)
90% £ = 908 =snfidence interval of ratie of co=palison LSns
pevalue = pevalue of test for difference between traatlents




3. OVERALL SUMMARY
VI, Clinical Data Summary and Results of Statistical Analysis

F. Safety Summary - General Safety Conclusions

1. Introduction G

NDA 20-103 for Zofran® Tablets presented safety data from 2133 subjects who received orally
administered ondansetron for the prevention of chemotherapy-induced emesis in clinical trials
worldwide. The safety update submitted 21 February 1991 included 1652 subjects who received
orally administered ondansetron. A submission for radiation-induced nausea and vomiting (231
ondansetron-treated subjects) was filed on 21 October 1993 and a submission for twice daily
dosing in the prevention of chemotherapy-induced emesis (442 ondansetron-treated subjects) was
filed on 30 June 1994. A submission for prevention of postoperative nausea and vomiting (2798
ondansetron-treated subjects) was filed on 08 March 1994, :

This document presents safety data for 728 subjects enrolled in two US primary efficacy studies
(S3AA3012 and S3AA3004/3007) that investigated a single oral dose of ondansetron 24mg and
538 subjects enrolled in one international (non-US) supporting clinical efficacy study
(S3AB3008). All subjects enrolled in clinical efficacy studies were cancer patients undergoing
treatment with highly emetogenic cisplatin-containing chemotherapy regimens (cisplatin >
50mg/m?). Safety data are also presented for 16 healthy volunteers enrolled in clinical
pharmacology study S3AA1002 conducted in the US. For this submission, the two US clinical
efficacy studies are referred to as the ‘primary efficacy studies’ and the international study is
referred to as the ‘supporting study.” Together these studies are referred to as ‘treatment studies.’
The design of all studies is described in Table 3.9, ‘

APPEARS THIS WAY ON ORIGINAL
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BEST POSSIBLE

2. Treatment Exposure, .

A total of 1282 subjects, 1095 of which received ondans
drug. The extent of exposure to stud

presented in Table 3.10:

etron, wére treated with study
y drug for the studies mcluded in this submission is

Table 3.10
Treatment Exposure
Number of Subjects
Treatment Groups S3AA3012 | S3AA3004/ | S3AB3008 | S3AA1002 Total
3007
Ondansetron 24mg p.o. 116 184 - - 300
Ondansetron 8mg BID p.o. (total 124 - - - 124
dose 16mg)
Ondansetron 32mg p.o. 117 - - - 117
Ondansetron 24mg + - - 262 - 262
dexamethasone 12mg p.o.
Ondansetron Bmg + dexamethasone - - 268 - 268
20mg IV <
Ondansetron 8mg IV/24mg p.o.+ - - 8 - 8
dexamethasone 20mgiv/12mg p.o.*
Ondansetron 24mg x2 doses p.o. - - - 16 16
(total dose 48mg)
Granisetron 10 meg IV - 187 - — 187

* Not a protocol specified treatment group

3. Demographics
The demographics of age, gender, and ethnic origin are summarized in Table 3.4.

The combined data from both primary efficacy studies (S3AA3012 and S3AA3004/3007)
revealed that the 300 subjects in the oral ondansetron 24mg QD group had a mean age of
62.8 years, a mean height of 169.6cm, and a mean weight of 71.5kg. Of these subjects,
most were male (64%), Caucasian/White (79%), were not current alcohol users (76%),
had previously used alcohol (56%), and, if female, were postmenopausal (58%). For the
299 oral ondansetron 24mg QD-treated subjects who received cisplatin, the mean
cisplatin dose was 69.49mg/m’, with 52% of subjects receiving cisplatin doses of
270mg/m? to <100mg/m® and 8% of subjects receiving cisplatin doses of >100mg/m>.

For the individual primary efficacy studies, the treatment groups were similar with
respect to age (means: 60.1-64.3 years), height (means: 167.0-170.0cm), weight (means:
67.5-72.8kg), and current alcohol use (75-80% not current users; 20-25% current users).
Differences in subject characteristics were noted in terms of gender (higher proportions
of males in the S3AA3012 ondansetron 24mg group), ethnic origin (lower proportion of
Caucasian/White subjects and a higher proportion of Hispanic subjects in S3AA3012),
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prior alcohol use (higher incidence in S3AA3012), and subjects receiving cisplatin doses
of 2100mg/m? (higher proportion in S3AA3012 due to design of study).

In the supporting study (S3AB3008) treatment groups were generally well balanced with
Tespect to age (means: 52.7-53.9 years), height (means: 166.8-167.8 cm), weight
(means: 61.0-68.7kg), and gender (38-39% female, 61-63% male). Most subjects in the
two protocol-specified treatment groups were Caucasian/White (86-87%) and did not
report current alcohol use (69-71%) or prior alcohol use (53-56%). Mean cisplatin dose
for the two protocol-specified treatment groups was 74.71-75.45mg/m?, with 34-38% of
subjects in each group receiving cisplatin doses of >70mg/m? to <100mg/m? and 24-27%
of subjects receiving cisplatin doses of 2100mg/m?.

For the 16 subjects enrolled in the clinical pharmacology study (S3AA1002), the mean
age was 29.9 years, mean height was 170.2 cm, and mean weight was 77.9 kg. Fifty
percent of subjects reported current alcohol use, 50% were female, and 69% were
Caucasian/White.

4. Adverse Events

All adverse events, regardless of potential relationship to study drug, were recorded in the

case report form. Information recorded included the type of event or signs and
symptoms, date and time of occurrence, severity,.and duration. Investigators were also
asked to assess the relationship of all adverse events to study drug.

Complete summary listings of all adverse events for all subjects are provided in the
Integrated Summary of Safety Table 5 (Vol. 17, p.29) and Table 6 (Vol. 17, p. 38) for
primary efficacy studies S3AA3012 and S3AA3004/3007, in Table 7 (Vol. 17, p. 42) and
Table 8 (Vol. 17, p. 50) for supporting study S3AB3008, and in Table 9 (Vol. 17, p.55)
for clinical pharmacology study S3AA1002.

Overall adverse events. For the primary efficacy studies, the overall incidence of adverse
events was 27% (81/300) in ondansetron 24mg-treated subjects, with headache (11%,
33/300) being the only event that occurred in 25% of these subjects.

In general, the overall incidence of adverse events was higher for subjects enrolled in
S3AA3012 (32-35%) than for those enrolled in S3AA3004/3007 (24-28%). Within each
of the primary efficacy studies, the proportion of subjects with one or more adverse
events was similar across treatment groups. Only headache and diarrhea had incidences
of 25% in any treatment group. The incidence of headache was generally similar for the
ondansetron 24mg group (17%) and the other treatment groups (13-15%) enrolled in the
S3AA3012 study, and was lower for the ondansetron 24mg group (7%) than for the
granisetron 10pwkg group (12%) enrolled in the S3AA3004/3007 study. The incidence of
diarrhea was similar for the ondansetron 24mg group (6%) and the other treatment groups
(3-7%) enrolled in the S3AA3012 study, and was lower for the ondansetron 24mg group
(3%) and the granisetron 10p/kg group (<1%) enrolled in the S3AA3004/3007 study.
The incidence of other commonly occurring events was low (<5% per group) and
generally similar among treatment groups.
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For supporting study S3AB3008, the proportion of subjects who experienced at least one

adverse event was similar for those who received oral ondansetron 24mg plus

dexamethasone 12mg (26%, 69/262) and those who received IV ondansetron 8mg and

dexamethasone 20mg (27%, 73/268). Headache and constipation were the only events -
that occurred in 25% of subjects in any treatment group. Headache occurred in 9% .
(23/262) of subjects in the oral treatment group and in 8% (22/268) of subjects in the IV
treatment group. Constipation occurred in 7% (19/262) of in the oral treatment group and
in 5% (14/268) of subjects in the IV treatment group.

For the 16 subjects who were enrolled in the clinical pharmacology study, 38%
experienced adverse events. The events that occurred were as follows: headache (38%),
dizziness (6%), and nausea and vomiting (6%).

There was no clear evidence of age-related or ethnic origin-related differences in the
incidence of adverse events in any primary efficacy study treatment group. Across
treatment groups within each of the primary efficacy studies, the overall incidence of
subjects with one or more adverse events was higher for female subjects than for male
subjects as is consistent with previous studies. it

Deaths. Four deaths were reported. A list of the fatalities is provided in Table 3.11
below. Listings of these deaths are also provided in the Integrated Summary of Safety
Table 16, (Vol. 17, p. 147). Of these, one subject (<1%) received ondansetron 8mg BID,
two (<1%) received ondansetron 24mg, and two (2%) received ondansetron 32mg. All
deaths occurred in the primary efficacy studies (S3AA3004/3007 and S3AA3012) and
were considered to be unrelated or unlikely related to study drug administration. Case
narratives for these subjects are provided in Appendix 2 of the Integrated Summary of
Safety (Vol. 17, p. 216) and case report forms are provided in Section 12 (Vol. 18, p. 1)

of this application.
Table 3.11
Listing of Deaths
[ Treatment Study §ubject Adverse Events Study Bmg -
’ Number Relationship
ONDS BiD S3AA3012 | 21006 massive pulmonary embolism unrelated
p.o.
OND24 ap S3AA3007 | 9051 unable to arouse unlikely
p.o. cerebrovascular accident unrelated
OND32 ap S3AA3012 | 13800 probable organ shutdown, respiratory unrelated
p.o. : arrest uhlikely
drop in blood pressure, decreased urinary
output
14079 rapid tumor growth, acute respiratory unrelated
distress

ONDS BID p.o.: ondansetron 8mg p.o., twice daily
OND24 ab p.o.: ondansetron 24mg p.o., once daily
OND32 @D p.o.: ondansetron 32mg p.o., once daily

APPEARS THIS WAY ON ORIGINAL

k:\safety summary.doc -5- ‘
18-Aug-1998

1M




Withdrawals due to adverse events. Subjects who were withdrawn from the clinical trials
because of an adverse event are listed in Table 3.12 below and in the Integrated Summary

~of Safety Table 17 (Vol. 17, p. 154). Seven subjects, all of whom were enrolled in

primary efficacy studies, were withdrawn due to adverse events. Of these, one subject
(<1%) received ondansetron 8mg BID, two (<1%) received ondansetron 24mg, two (2%)
received ondansetron 32mg, and two (<1%) received oral ondansetron 24mg plus
dexamethasone 12mg. With the exception of Subject 8628 (ondansetron 24mg plus
dexamethasone 12mg) who was withdrawn due to headache and neck ache considered to
be possibly related to study drug, none of the events associated with withdrawal were
considered by the investigators to be study drug related. Case report forms for subjects
who were withdrawn due to adverse events are provided in Section 12 (Vol. 18, p- 1) of
this application. SRR

Table 3.12
Subjects Withdrawn from Studies Due to Adverse Events
Treatment Study Subject | Reason for Withdrawal Fatal? | Study Drug
Number ) Relationship
ONDS8 BID p.0. S3AA3012 | 21006 massive pulmonary embolism Yes unrelated
OND24 ap p.o. S3AA3007 | 9011 shaking chills, fever, possible .
urinary tract infection, bladder No all unrelated
spasms, intractable bladder pain
9051 unable to arouse Yes unlikely
cerebrovascular accident Yes unrelated
OND32 ap p.o. S3AA3012 [ 13800 probable organ shutdown, Yes unrelated
respiratory arrest
drop in blood pressure, Yes unlikely
decreased urinary output
14017 mental status changes; back pain | No unrelated
OND24 qp+dex S3AB3008 | 8585 nausea, retching, diarrhea No unrelated
p.o.
8628 headache and.neck ache No possible
nausea, vomiting No unlikely

ONDB8 BID p.o.;. ondansetron 8mg p.o., twice daily

OND24 QD p.o.: ondansetron 24mg p.o., once daily
OND32 @D p.o.: ondansetron 32mg p.o.; once daily
OND24 qp+dex p.o.: ondansetron 24mg p.o. plus dexamethasone 12mg p.o., once daily

BEST POSSIBLE

Serious adverse events. Subjects who experienced a serious adverse event are listed in
Table 3.13 below and in the Integrated Summary of Safety Table 18 (Vol. 17, p- 156) and
Table 19 (Vol. 17, p.159) for the primary efficacy and supporting studies, respectively.
Sixteen subjects, all of whom were enrolled in treatment studies, experienced serious
adverse events. Of these 16 subjects, one (<1%) received ondansetron 8mg BID, four
(1%) received ondansetron 24mg, two (2%) received ondansetron 32mg, four (2%)
received oral ondansetron 24mg plus dexamethasone 12mg, four (1%) received IV
ondansetron 8mg plus dexamethasone 20mg, and one (<1%) received IV granisetron
10p/kg. All serious adverse events were considered to be either unrelated or unlikely
related to study drug administration by the investigators. -

APPEARS THIS WAY ON ORIGINAL
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Table 3.13
Subjects With Serious Adverse Events

[ Treatment Study Subject Reason for Withdrawal Fatal | Study Drug
Number ? Relationship
ONDS8 &b p.o. S3AA3012 | 21006 massive pulmonary embolism Yes unrelated
OND24 ap p.o. S3AA3004 | 7168 no appetite, nausea, vom@g_ No unrelated
S3AA3007 - | 9051 unable to arouse Yes unlikely
cerebrovascuiar accident Yes unrelated
S3AA3012 | 20965 fever (temperature 104.4°F) No unlikely
13776 shorness of breath, pleural effusion No unrelated
OND32 ap p.o. | S3AA3012 | 14079 rapid tumor growth, acute respiratory Yes unrelated
distress
13800 probable organ shutdown, respiratory
arrest Yes unrelated
drop in blood pressure, decreased
urinary output Yes unlikely
OND8 ap+dex S3AB3008 .| 8259 precordiaigia No unrelated
v .
8815 lethargy, unable to eat or drink (due to
thrush) No unrelated
8737 hospitalized due to pleuritic right chest
pain of pneumothroax ? infection <
No unrelated
8089 febrile neutropenia, gastroenteritis No unrelated
OND24 ap+dex | S3AB3008 | 8339 dehydration status, hyperuricacidemia,
p.o. hypercreatinemia, hyper urea No unrelated
8793 dysphagia, nausea and retching No unlikely
severe epigastric pain No unrelated
8135 dehydration, urinary. retention . | No unrelated
.| 8626 anorexia leading to hospitalization No unlikely
GRAN10 aD iV S3AA3007 | 8876 acute myocardial infarct No unrelated

ONDS BID p.o.. -ondansetron 8mg p.o., twice daily

OND24 ap p.o.:’ ondansetron 24mg p.o., once daily

OND32 ap p.o.. ondansetron 32mg p.c., once daily

OND 8 ap+dex IV: ondansetron Bmg IV plus dexamethasone 20mg IV, once daily
OND24 ap+dex p.o.: ondansetron 24mg p.o: plus dexamethasone 12mg p.o.; once daily
GRAN10 QD IV: granisetron 10ug/kg IV, once daily

S. Clinical Laboratory Evaluations

Clinical laboratory test data are presented in the Integrated Summary of Safety for the
subjects enrolled in primary efficacy studies S3AA3012 and S3AA3004/3007, and for the
subjects enrolled in clinical pharmacology study S3AA1002. Laboratory tests were not
performed in supporting study S3AB3008. Clinical laboratory test changes were either
consistent with those observed in subjects undergoing myelosuppressive chemotherapy or
were similar for the ondansetron 24mg treatment group as compared with the other
treatment groups.

6. Vital Sign Data

Vital sign data were collected for the 16 subjects enrolled in clinical pharmacology study
S3AA1002. All of these subjects received ondansetron (cumulative dose 48mg p.o.). No
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clinically meaningful changes in vital signs were observed in any subject after study drug
administration.

7. ECG Data

ECGs were performed for the 16 subjects enrolled in clinical pharmacology study
S3AA1002. All of these subjects received ondansetron (cumulative dose 48mg p.o.). No
clinically notable changes were noted for any ECGs.

8. Drug Abuse and Overdose Information

Drug Abuse

As concluded in NDA 20-007 for Zofran® Injection (Vol. 107, p. 347 of the original
application), actual or relative potential for abuse has not been demonstrated with
ondansetron in either preclinical or clinical studies. Animal studies have shown that
ondansetron is not discriminated as a benzodiazepine nor does it substitute for
benzodiazepines in direct addiction studies.

Overdose

Based on longer market exposure, most experience with Zofran® overdosage has been
observed with Zofran® Injection. The overdosage section of the package insert for
Zofran® Injection states:

¢ There is no specific antidote for ondansetron overdose. Patients should be managed
with appropriate supportive therapy. Individual intravenous doses as large as 145mg
and total daily dosages (three doses) as large as 252mg have been administered
intravenously without significant adverse events. These doses are more than 10 times
the recommended daily dose.

® "Sudden blindness" (amaurosis) of 2-3 minutes' duration plus severe constipation
occurred in one patient that was administered 72mg of ondansetron intravenously as a
single dose. Hypotension (and faintness) occurred in another patient that took 48mg
of oral ondansetron. Following infusion of 32mg over only a 4-minute period, a
vasovagal episode with transient second degree heart block was observed. In all
instances, the events resolved completely.

9, Conclusions

The data presented in this document demonstrate that a single oral dose of ondansetron
24mg is safe and well-tolerated when administered to cancer subjects receiving highly
emetogenic chemotherapy (including cisplatin 250mg/m?).

The most commonly occurring adverse events noted with administration of one dose of
ondansetron 24mg p.o. were headache (11%, 33/300) and diarrhea (4%, 13/300). When
one dose each of ondansetron 24mg p.o. and dexamethasone 12mg p.o. were
administered, the most common adverse events were headache (9%, 23/262) and
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constipation (7%, 19/262). Although lower in frequency, these events are similar to

events observed for the orally administered three-day dosing regimens currently approved

for the treatment of chemotherapy-induced nausea and vomiting (ondansetron 8mg BID

p.o. and ondansetron 8mg TID p.0.). As reported in the package insert for Zofran® -
Tablets, for subjects who received moderately emetogenic cyclophosphamide-based
chemotherapy the following events were observed in 5% of the 242 subjects who
received ondansetron 8mg BID p.o. and the 415 subjects who received ondansetron 8mg
TID p.o.: headache (24-27%), malaise/fatigue (9-13%), constipation (6-9%), diarrhea (4-
6%), and dizziness (4-5%). The incidence of these events in placebo-treated subjects
(n=262) who received cyclophosphamide-based chemotherapy was as follows: headache
(13%), malaise/fatigue (2%), constipation (<1%), diarrhea (4%), and dizziness (5%).

Changes in clinical laboratory tests were consistent with those that might be expected for
subjects undergoing myelosuppressive chemotherapy and/or were of little or no clinical
concern. As reported in the package insert for Zofran® Tablets, AST and/or ALT
elevations exceeded twice the upper limit of normal in approximately 1-2% of subjects
who received ondansetron tablets (ondansetron 8mg BID p.o. or ondansetron 8mg TID

p.o.; both regimens for 3 days). '
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