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NDA 19-880/5009 JAN -6 998

- Bristol-Myers Squibb
"P.0O. Box 4000
. Princeton, NJ 08543-4000
Aéentign: Joseph A. Linkewich, Pharm.D.
g Director
£ U.S. Regulatory Liaison
¢ o Worldwide Regulatory Affairs

Dear Mr. Linkewich:

Please refer to your supplemental new drug application (S009) dated December 13, 1996,
received December 17, 1996, submitted under section 505(b) of the Federal Food, Drug, and
Cosmetic Act for Paraplatin (carboplatin for injection).

. The User Fee goal date for this application is June 17, 1997.

The supplemental application provides for Changes Being Effected to include addition of the
statement "Safety and effectiveness in pediatric patients have not been established."

We have completed the review of this supplemental application and have concluded that
adequate information has been presented to demonstrate that the drug is safe and effective for use
as recommended in the final printed labeling submitted on December 13, 1996. Accordingly,
the supplemental application is approved effective on the date of this letter.

Should a letter communicating important information about this drug product (i.e., a “Dear
Doctor” letter) be issued to physicians and others responsible for patient care, we request that
you submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2

FDA

5600 Fishers Lane
Rockville, MD 20852-9787

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81. :

We also note that ~ submitted June 8, 1990, has been superseded and will be retained in your
files. . : o ' ’
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If you have any questions, please contact Dianne Spillman, Project Manager, at (301) 594-5746.

Sincerely yours, ‘
il

Robert J. DeLap, M.D., Ph.D.

P Director

' Division of Oncology Drug Products
Office of Drug Evaluation |

Center for Drug Evaluation and Research
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CC:
. Original NDA 19-880
* HFD-150/Div. files
* HFD-150/CSO/D.Spillman
~ HFD-150/DGriebel
DISTRICT OFFICE
HF-2/Medwatch (with labeling)
HF-92/DDM-DIAB (with labeling)
HFD-40/DDMAC (with labeling)
HFD-613/0GD (with labeling)
HFD-735/DPE (with labeling)
+ HFD-560/0TC (with labeling - for OTC Drug Products Only)
.HFI-20/Press Office (with labeling)

Final typed by: dwpease/December 31, 1997/
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Progression-Free Survival (PFS)
Ncic SWOG

Median
Carboplatin 59 weeks 49 weeks
Cisplatin 651 weeks 47 weeks
2-year PFS*
Carboplatin 3% 21%
Cisplatin AN% 21%
95% C.1. of difference 193,87} {9.0,94)
{Carboplatin-Cisplatin)

R.vmar PEQe

ADVERSE EXPENENCES IN PATIENTS WITH OVAMAN CANCER NCIC STWDY
Am A
Percent’ Porcest* - P-Values"*
Sone Marew
Theombocylopenis, < 100,000/me 0 2 <Oz:
CAUTION: FEDERAL LAW PROHIBITS om0 & <o
DISPENSING WITHOUT PRESCRIPTION <1000 cotymar 81 ) as.
. ’ . Leukopenia, < 4,000 collymm’ 98 97 ns.
® < 2,000 colls/mm’ 68 82 0.001
[BRISTOL] [LABORATORIES o - S -
<3gL 18 12 as
Infections " 12 as
10 4 ns.
ONCOLOGY PRODUCTS Bl © : s
’ Gastreintestinal
Nauses and vomiting 83 [ 0.010
Paraplatin- - u A
Other Gl side effocts 50 82 0.013
(carboplatin for injection) oS 8 2 @
Other side eflects 6 0 ns.
C.“-mm 2 40 0.009
Renal
WARKING Serum creatining slevations 5 13 0.006
MW(wnmmmuwmuumm Blood ures slvvetiens ” N <0.001
physician experienced In the use of cancer agents. Hepatic
management of theragy and complications ts passible onfy when adequate treatment facifi- Biinbin 5 3 ns.
fies are readily available. SGOT slevations 7 K] ns.
8Bone mamrow suppression is doso related and may be severs, resulting in lnfection Alkaling phosphatass elsvations . .
mm.mmummmwmmmmw Elecirolytes
is anotiver froquent dnsg-related side effect. Sodium 10 20 0.005
mr:'mm-;wmbrmmmmmm.:qmm Potassium 16 2 ns.
iminvkes of PARAPLA Calcium 16 19 RS
have been employed b alleviate symplom:s. (5] [T <0.001
Other side effects
DESCRIPTION Pain % 7 ns.
PAWWWMMW)ISWB.M. Iyophitized whits powder gvailable in Asthenia 40 3 ns.
single-doss vials containing 50 mg, 150 mg. and 450 mQ of carbaplain for administration by inira- Cordiovascute 15 19 ns.
nmum.mnumnmmqwmumum. Respiratory [} 9 ns.

Ca is & plati . that s wsed o3 & cancer chemotherapoutic agent. Allergic 12 9 na.
The chemical name for in is platinum, diammine (1.1 10,07, Genitourinary 10 10 ns
(SP-4-2), and has the following structural formuta: Alopecia + 50 62 0017

0 Mucaositis 10 9 ns.
HiN 0 * Values are in percent of evakusbie pationts
N, ** n.s.w not cigntficant, >0.05
Pt + May have been affected by cyclophosphamide dosage delivered
/ \o ADVERSE EXPERIENCES IN PATIENTS WITH OVARIAN CANCER SWOG STUDY
HyN . Paspista  Chptati
Arm Am

Carboplalin & a crystalline powder wilh the molecular formula of G4 N.0,Pt and a molecular Porcent* Percent* P-Vales™
weight of 371.25. 11 is solubla ln water at a rate of approximately 14 mg/nt, and the pH of & 1% Bone Marrow | 0001
s0iubon is 5-7. i is virtually insotuble in ethano, acetone, and di mide. Thrombocytopenia, < 100,000/mem: bl 3 <04

< 50,000/mm* 2 l; 0.006

Neutropenia, < 2,000 colis/mm’® 95 9. ns.

CLINICAL PHARMACOLOGY "
Carbopiatin, ke cisplatin, produces y DNA cross-inks rather than DNA-pro- S e i Y o ns.
in cruss-kaks. This eftect Is coti-cycle The squation of & Leukopenia, PP tmuin 4 b
mm»mm:ﬁnm,mnmmmvmhnmummm Anomia, <|'| & ) ns.
1his differenco, it appears that both mwmmmmmum-w d <am 8 2 (o'u'"
am-m.mmmmmmwmum.mmmmhm <dod 18 21 "'l
platin and cisplatin appeat to be directly related 1o the diffarence In aquation rates. Infections Py A oy

In patients with creatinine clearances of about 60 mUimin of preater, plasma levels of intact carbo- Slewding M - "
wmmhahwmwmaw-mwmmumummw -
PARAPLATIN. The inltal plasma haif-He (sipha) was found 0 be 1.1 Yo 2 hours (N~=6). and e post- Controimtestasl o o as
distribution piasma hall-ile (beta) was found 1o be 2.6 10 5.9 hours (N=6). The Katal body clearance, Nausea and vorsiting b o by
apparen! volume of and mean time for ae 4.4 Unow, 16 L and Y © " "1
:.5m,w.mmmwmmhu—-muhm Other G side effects
umohmmmmmwmm.mnmmmm
mwmmwmmmmmmnumu: Poripheral neuropathies :: 2 4!;2:
studied (300 - 500 mg/av). . I

Carboplatin is not bound o piasma proteina. No significant quanties of protsin-iee, witaferable 00w sansory side sftects - 5 s
MMMMMMrMM“Wﬁ:M»W#mM s
carboplatin becomes irevessibly bound (o plasma protelas slowly skminaied with & minkmum Rewal .
hall-Ho of § days. wmm _1_ E <o.5m

The major toute of elimination of casbopiatin is renal excretion. Ptients with creatinine clearsnces urea elevations
Mlmdmawwmumhumulumhﬁ%dhhhhmm!ZMM"% m".. 5 3 as
Mmmummummolmmmnummhmummm $6OT Nons n % ‘.

3 10 5% of the adminisiored platinum is excrelad in the 6rine between 24 and 96 hours. There e sova b 2 :‘-
inxutficient date b determine whether bifiary excretion occurs, "‘""’“::"“"“"""" :

In patierts with creatinine Clearances beiow 60 mLimin the total body and renal clearances of car- Bectrotyien . _ _
boplatin decrease a3 the creatinine clearance decreases. PARAPLATIN dosages should therefore be < _ _ ~
MMMMNMM'MMDAWMM’). c - - -

Magoesium L] - <0.001
CLINICAL STUDIES
Use with cych for lnitisd of avarlan cancer: m"m s 52 as
0 two studies by the Rational Cancer institute of Astheata a ® l‘
mwrmmmwms«mmmmmm Cardi n 20 as
mmmwmmwmmnmmmum,uuhm 12 " Iy
bination with cyclophosphamida every 20 days for aix courses bekors surgical reevaiuaton. The foi. L"’:"" b4 i by
;vaauﬂsmmmahunbumm: & . " 1 as
Mogecia + «Q 57 0.008
COMPARATIVE EFFICACY "
Overview of Pivotal Trials Mocoska i AL ot
NCic SWOG ° Values are In percent of ovaliabis patients.
Number of patients randomized @7 M2 “* L& = hot sipnificand, p >0.05
x:l.h:'mMm) s(])s.w f‘z”.w + &ymmmuwmm
Dase of carboplatn Frogisivd Frodicivd u.:u::mm:mm-u-:-hmmm-mmwm
Crtoxan mgat noM ronied with chemethurapy. PARAPLATIN achisved tix clinical complets responsas i 47 patients.
W';’”‘zmw 39% (174447 4% (49342) rﬁﬁndhﬂwmi—ﬁbnon‘x
Clinical Respoase in Measursbie Bisease Pationts DICATIONS
NCXC Swoe [ ] ol overian
Carbopiatin (ramber of patents) 60% (a0} 58% (48733 PARAPLATIN &5 indicated for the iniSat resiment of stvanced avartan carcinoma in astablished com-
Cisplatin tnumber of patients) 58% (49/85} Q% 375 binetion with ether approved agenis. O fegimen con-
95% C.J. of diffesence (-13.9%, 18.6%) (-2.3%, 31.1%) sists of PARAPLATIN andd (Cymaan). Twe randomized conirelied shudies conduct-
in ~ Cisplatin} nnumumnmmnMMhmmm
i’ NCIC " SWoG snnn'-:;m) e o B
Carboplatn (number of patients) 1% 4224 10% (17/171) Thers is kmited slatistical powsr to in overall complste
n (number of patients) 15% @3/223) - 10% (17/171) fesponse rates and longlerm survival (> 3 yaers) becane of the smal aumber of patients with these
(O&%CLI:“M) {-10.7%, 2.5%) (-6.9%, 6.9%) muuwumnmwaummmnmm
fboplatin - Cispiatin) ical power o . i this subgroup.
‘IHhuplaﬁnnndlm%puuamﬁmaldmlmwmmwmnnmm of ady ovarisn

Pmmhmdluhmhwmdwﬁmlswimmwdmmummnl
-mmmmw.mmmenmumwummmm

mnwmumﬁuuumnwmm.mmnmmmwmw
Sive disease while receiving cisplatin therapy may have a decreased responsa rate.

CONTRAINDICATIONS
PARAPLATIN is contraindicated in patients with a history of severe aliargic reactions to cisplatin or
Sther platicun -condaining compounds, of mannitol.

PARAPLATIN (carboplatin for injection) should not be employed in patients with severa bone mar-
fow degrassion o significant bleading. .

WANNGS

Bone marrow % ] and th fal ie dnco andt




AOE 42, cini 165 Lk 10WING SUUCIUTA! IOTMIA.

HgN\ /0
/Pt\
HyN 0
R
Carboplatin i 8 crystatiine powder with the molecular formuls of CH ¥,0P1 3nd a molecutar

mimoﬂﬂ.zs.nlssolulhhvmuanul-olwmmu and the pH of 2 1%
solution is 5-7. i is virtuasly insoluble in ethanol, acetons, and dimethytacatamide.

CLINICAL PHARMACOLOGY

m,m&mmmmWMMWWmmmw~w

um-immmmhwmyun-mnmmm

mmbummmm,mnmmr-mhnmumm
difference,

PAW[A'IN.TNHMMM#IM)NM&NI.lbzmﬂﬂmhnﬁ-
mmuwmml-mmmlmmuz.sus.aunHmwmm.
apparent volume of and time for

3.5 hours, A

mwammmmmmwmdmm.m
mm-mmmmmmmhm. However, platinum om
wmmmimmmmmmmhmmm-m
half-de of 5 days.

The major route of elimination of carboplstin bs renal excsetion. Patients with creatinine Clearances
mammneuGomUuMummmuummmmmnmmni
almmmumuummhnu-munhmu

0017
ns.

62
9

Alopecta + EY
Luucwns" 10

* Values are in percent of evaluable patients
“* n.6.= not significant, p>0.05
+ mmmmummmw

bitiary ocowrs.
_ clsarances below 60 L/min the otal body and ranal

In patients with of car-
boplatin decrease s the crestinine clsarance PARAPLATIN dosages should therstors be
.mmmmmmmwmm
CLINICAL
Use with cyck for initiad of ovarian concer:

In two by the National Cancer institute of

COMPARATIVE EFFICACY
Overview of Pivotal Trlals
SWOG
Number of patients randomized 447 342
Median age (years) 60 62
Dose of cisplatin 75 mg/M* 100 mo/M*
Dose of carbopiatin 300 mp/W 300 mo/W
Dose of Cylaxan 600 mg/w 600 mg/M
Residual tumor <2 ¢m {number 9% (170/447) 14% (49/342)
of patients)
Ciinical Response in Messurable Diseass Patients

NCIC SwWoG
Carboglatin (number of patients) 60% (48/80) 58% (4/83)
Cisplatin (number of patients) 58% (49/85) 43% QW76)
95% C.1. of difference {-13.9%, 18.6%) (-2.3%, 31.1%)
{Carboplatin -~ Cisplatin)

Pathologic Complete Response*

NGIC SWoG
Cartoplatin (umber sf patients) H% u224) W% (17171)
Cisptatin (number of petients) 15% 3¥v223) 10% (17/171)
5% C.1. of dilterencs (-10.7%, 2.5%) {-6.9%, 6.9%)
{Carbopiain - Cispletin)

'II‘MWIWMMNMWWWMWMMW
mmummmmummmmmhmm

Progression-Free Servival (PFS) .
NCiC SWOG
Medisa
Carboplatin 59 wesks 49 weeks
Cispiatin 61 weoks 47 woeks
2-yoar PFS®
Casboplatin A% 2%
Qsplatin % 2%
85% C.l. of difference {93,87) (-8.0,9.4)
{Carboplatin-Cisplatin)
3-year PFS*
Carboplatin 19% "
Cisplatin 23% 14%
85% C.L. of ditterence (-11.5,45) (14.1,03)
((:mn.' sy wm’
g“;l.c‘[m" 1.10 1.02
% C. 0.89, 1.35) ©.81,1.28)
(Carboplatin - Cisplatin)
* Kaplan-Meier Estimates
mwwmmmmmmawm' were covnied a3 events (arogression) in
**Analysis adjusted for actors found i be of wers e
analysis.
Swvivel
Modisn i Swoe
Casboptatin 110 wesia 86 weeks
Cispiatin 99 wesks 79 wosks
Comtn
51.9% 40.2%
Cisplatin 48.4% ¥.0%
5% CL ol Glem:'e {62,132 (88,122
{Carbopiatin-Cisplatin)
3-year Swrvival* .
Carboplatin U6% 18.3%
Cisplatin A% 24.9%
95% C.L. of difference (77.10.n (159,20
iephatn)
mlhuo" 058 1.01
i 0.73,1.23 078, 1.304
{Carboplatin-Cisplatin
'WMM Estimates
- djusted for fachers found 1o be of iC Signiti with yedjus-
o0 ansysly. o
COMPARATIVE TOXICITY
mmumwnnmm R fegimen was significantly different from
thal of the cisplatin mmmmmmmhm

-containing
byﬁhvmlwmmhm-mum
The PARAPLATIN-conlaining regimen induced ly more th and, la one
M.WMMMMMM”WMWWW
mmmmmommummm.m.nwmm
occarred ol and igic episodes.

ADVERSE EXPERENCES IN PATIENTS WITH OVARIAN CANCER SWOG STUOY
Paraplatin Clspiatin
Am Am
Percent* Percent® P-Yalues*
Sone Marrow
Thrombocytopenia, < 100,000/mm’ 59 3B <0.001
< 50,000/mm* 2 f 0.006
Neutropenia, < 2,000 colis/mm’® 85 97 ns.
< 1,000 coliv/omm® 84 7 ns
teukopenia, < 4,000 celis/mm* 14 97 ns.
< 2,000 cefishnew’ 7 87 ns.
Anemia, <H g 8 87 ns
<8g 8 4 <0.001
Infections 8 2 ns
Bleeding 6 4 ns
Transtusions o] k<] Rs.
Nausea and voriting £ 1] 9% as
b -3 9 0.007
Other Gl side effects 40 43 ax
Peripheral neuropathies 13 4§ 0.001
i 12 30 <0.001
Other sensery side ftec! 4 [] as
Contral - 23 29 as
L
Serwm creatnine elevations 7 k) <0.001
Blood wrea shrvabons - -~ -
Bilirutin elevations $ 3 as
SGOT slevations 0 18 ag
Alkaline phosphatase elsvations 2 20 ag
ytes loss
Sodasm - - -
Potassium - - -
Calcium - -
Magnesium 8 n” <0.001
Other side effects
Pain 54 52 (X8
Asthenia 43 48 (XN
Cardiovasculas a2 30 ns.
Respiratory 12 n an
Alergic 10 " as
Genitourinary 1" 13 (35
Nopecia + LY s7 0.0098
Mucositis (] n s
* Values ae ia percent of ovaluabie patisats.
** A8 = not significant, p >0.05
+ MMMIIMMMMM b
Use as 8 single agent for of 7ian cancer:
nwo shudies in pationts with advanced evarien cancer

IMDICATIONS

Initial ol ovarian

PARAPLATIN s indicated for the initial of ovarian in com-
bination with olher approved b One Jon roimen con-
Mowmmnnmqmpnmmmmnrmmmmm»
ed by the NCIC and SWOG with PARAPLATIN vs, clsplatin, both in combination with cyclophos-
phamide, nmamnmmmmumlmwmmmmmmwm
STUDIES" section).

There is limited powat 10 O in oveiall pl
nsnnnunmmﬂhmmn.mﬂ(a!yuu)beuuo'mmunnhuﬁmmm
mnumnmmwummmmammmummmm

power lo in this subgroup.

B of ovariaa
PMMBWVNMW“M#MMWW!
aler prios ,mmmmmwwm&m
mmauummwmmmmmwmm»
mmm-m‘qum:mwmm.

mwmmbmumbmhmmm

PARAPLATIN has mited potential, bt wh
nwnwmm-ﬁauay.ummumma
pafiond recaives delh drugs.

Mmﬁn-mmmmummhm previously recaiving
*m.mmuhﬂydmmn—mnmm-
Son wilh antismelics. m-mmummumm«
Mm.%nmnummnumnum
uuumhmqmmmmhmm

s

Aouph y s » I potients cider Wan 65
mu-mmm-‘mm
mumhmmnnﬁmmmnwm
mdmmunmhwnummmmwhmu
MNM“N’-MMMbhmMMmh

appreprists supportive erapy.
umdm‘mmnuuumﬂmmﬂh
Severe abnormalities of lver fenchion bests.
rmmmmmmmmuummmmn
MMHNM“Wh'&MR.“&M

of chidearing Mhlﬂbﬂhlvddhmhnmnm
PRECAUTIONS
Geoneral: Needies or intra s J parts that may

[
mhwmrwummmummmmumu
the drug. Aluminum can resct with cansing L and loss ol

potoacy. )
] " Drug bsteractioe:s: The rena) effects of may be by PARAPLATIN,
Yoxicity, yp Carcia agenesis, L of fertility: The carcinogenic polantial of carbopletin
has oot been shadbed, tut with simiar of action and profiles

Noa-heaatologic toxicities (emesis, renal
mmmfmmmmmwmmmpth.m ams.




uummmmmuummm
m-mnmmmnnmhummumnmm
4 during organogenesis.
Pregnancy: Pregnancy “category D" {ses *WARNINGS ).
mmlnmmmmuwmmmm
munmumhmmm»rmmnmmm
:wm,mmmmmmuwnmmhmm
mmmmmmwhmmmmmmw.

1
i
i

m-mwmmmwmmmmmmuumm
cyclophocphamide, see the COMPARATIVE TOXICITY subsection of the CLNICAL STUDIES section,

below are modified from conirolled triats n provicusly treaied and untreated pationts with
mmwm-mmw,mmmmmuumum-

ADVERSE EXPEREENCES IN PATIENTS WITH OVARIAN CANCER
Frst Line Second Ui
Combination Tharapy’  Single Agent Tharapy™
Percont Percent
Bone Marrow
Thrombocytopenia, < 100,000/mm’ 66 62
< 50,000/mm* 3 35
<2, 96 87
< 1,000 cefs/mm* 82 21
Leukopenta, < 4,000 celis/mm* 87 85
< 2,000 cefs/mm* n 26
Anemia, <ilgidt 90 90
<8gdL L] 2
Infections 16 5
Bleeding 8 5
Transtusions 35 “
Gastrointestinal
Nauses end vomiting 9 92
g LX] a
mme::uam 4% 2
Periphenst neuropathies 15 6
12 1
Other sensory side effects 5 1
2% 5
Renal
Serum creatining elevations 6 10
Blood urea elevations 17 22
Hi
Bilinsbin elevations 5 $
$GOY elevations 20 19
Nialine phosphatase elevations 29 n
Electrolytes
Sodium 10 <
Potassium 16 28
Calcivm 16 3t
61 4
Other side effects
Pain L] 2
Asthenia 41 n
Cardiovascutar 19 §
10 6
1" 2
Genitourinary 10 2
Aopecls 49 2
Mucositis 8 1
*Use with cyt for inltial of ovarian cancer: Dala are based on

mmmummmMWmmdmmm)mm

initial combination Wherapy with PARAPLATIN and cyclophoasphamide in two randomized con-

trolied studies conducted by SWOG and NCIC {see "CLINICAL STUDIES” section).
Combination with cyclophosphamide as wedl as duration of may be ible for

31 post-treatment platelet or nevtraphil vaive.
Afjusied Dose *
Plateints Nevtrophits {From Prior Coursa)
>100,000 >2,000 125%
50 - 100,000 500 - 2,000 No
<50,000 <500 5%
‘thPMINMMWBIMMWDMMM
PLATIN and n ion. in the sludies, 0osages wers sisa adjsiod
at & lowsr level (50 (0 60%) for severs myslosuppression. Escalations above 125% wers not recom-
mended for thase studies.
Mmh“mhnmmm“uw.hn-lm-
hydeation of forced diwresis Is required.

Pationts with bmpaired kidmey function: Pationts with creatinine Claarance vakus beiow 60 mifwin
&0 ot Increased rick of severs S0ne marTow suppression. In renally-impaired pationts who received

single agent PARAPLATIN Surapy, the incidence of severs or
has been about 25% when P desage modifications 1 the table beisw have bean wsed.
Baseline
Creatinine Recommmended
Claarsace Does en Bey 1
41 - 59 mtimin 250 mg/m*
16 - 40 ml/min 200 mg/m’

mwmmmmmmmmmmm
15 mi/min) e oo liraited 10 perunit & fecommendation Jor irestrent. 2

These dosing recommendations apply 10 the initial coursa of Wrsabment. Subsaquent dosages
mummnnm‘-muuumdn-mm-
sion,

mwmwumummummunmu
mmmm.-ummMmum-mmwm--mm
wmmm.-Wumﬁmuummumummm
mnmmnmomumwm-muwumm
ohows for patient vart: in fenai lunction

overdosing
Ammmmw,mwum-mmmwnm

mL/mla) and PARAPLATIN tasgel area under the concentration versus lime curve {AUC in

mg/mtemin), has been proposed by Calvert’®. In these studies, GFR was measured by “Cr-EDTA

CALVERT FORMUCA FOR CARBOPLATIN DOSING
— ALVENT FORMIRA FORCARBOPLATINDOSING
Total Dose (mg)=(target AUC) x (GFR + 25)

wnnwmmwmurmmhmmmmmwmt
mmmuumtmmmwmmmwumum

Sporoprisle dose nge in previously treated patients'. This study aiso showed a trend between the
AUC of single agont PARAPLATIN administered 1o previously treated patients and the kkefihood of
developing foxicity’.
% Actual Toxicity in Previously Treated Patients
GrionGrd GrlorGrde
AUC (mg/mL emin Thiom| la L nia
4t 16% 13%
Blo7 0% %

PREPARATION OF INTRAVENOUS SOLUTIONS

Immediately belore use, the contam of each vial must be reconstitited with either Sterile Waler for
weamw.s*m«-mwmm_m«aummwm.w.mmmm
following schoduls:

mdmgmmmmhumuhmmmummm.
“ﬂwhnmmmmmhwmmﬂmmumhunwmm

- I the namative section that foows, the Incidences of advarse events sra based on data fom
|.mmmmmummmrmmummw.
HOMI:MMMMWHMMWM#MHL
with plalelet counts below 50,000/mm?® occurs In 25% of the patients (35% of
uomwmmmmxmmmwmmml.mm-
mhl“dhmal%ummww with WBC

Vial Strength Dilvent Volume
50 mg Sml
150 mg sl
450 mg 45mb

MM!W:M&M‘M«“OWMA
Pmmmummumummn.smmsxmh
Water O.W) or 0.0% Sodium Chioride bslection, USP,

STABILITY

counts below 2,000/mm’ occurs in 15% of the patients (26% of preireated ovarian cancer
M.mmmmmmzmmmmwmﬁq
za.mummmmmtw.mmmtu%mwmm
2,000/mem?; 67% have leukocyte counts above 4,000/mm’.

Marrow suppression Is ususlty more severe in patients with knpaked kidney function.
mmmwﬂmmwmmamammum
{eukopenta and

Anemia with hemoglobin less than 11 0/dL has been observed in 71% of the pationts who
mnoamwm-nuummnummmmmmnlmhmm
increasing exposure to PARAPLATIN. have besn to 26% of the
mmmmmmm«uumummumuuw
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HOW SUPPLIED )
NOC 0015-3213-30 50 g vials, individually cartoned, shelf packa of 10 cartons, 10 shett
packs per case. (Yellow fip-off seals)
NDC 0015-3214-30 150 mg vials, individually cartoned, shelf packs of 10 cartons, 10 shef
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nEwa) A simple formusa for.calculaung gosage. based upon a patent’s QROMeNAar auaton 1aie (Gt 0
Serum creatinine elevations 6 10 mUmin) and PARAPLATIN largel area under the concentralion versus lime curve {AUC in
Blo0d wea elevations 7 2 mo/mtsmin), has been proposed by Caven™>. In thesa studies, GFA was measured by »Cr-EDTA
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L 5 5 _ﬁ'\
SGOT elevations 2 - CALVERY FORMULA FOR CARBOPLATIN DOSIG
Alaline phosphatasa elevations 29 ki Total Dosa (mg)=(argel 3 (GFR ¢ 25)
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WOW SUPPLIED
NOC 0015-3213-30 50 mg vials, individualty cartoned, shelf packs of 10 cartons, 10 shelt

packs por case. (Yellow fip-off seals)

NDC 0015-3214-30 150 mg vials, individealty cartoned, sheit packs of 10 cartons, 10 sheit
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packs per case. (Biua fip-off seais)
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MEDICAL OFFICER CONSULTATION ON DRUG MEDICATION ERRORS

NDA # 18-057 PLATINOL (Cisplatin for Injection)
MR Ab0-8 8 RARAPLATIN (Carboplatin for Injection)
NDA # 12-142 CYTOXAN for Injection

Sponsor: Bristol-Myers Squibb
Consultation Date: December 29, 1995
Date Received (CDER): January 22, 1996

Background:

The Division of Oncology Products received a consultation request from the Medication Errors
Subcommittee on 1/22/96 regarding serious adverse events, including fatalities, occurring as a
result of accidental overdose or erroneous administration of cisplatin, carboplatin, or cytoxan.
The committee recommended revising the overseals for vials of carboplatin and cytoxan with a
maximum dose warning, similar to the overseal proposed for cisplatin.

The annual safety report of NDA # 18-057 (received 2/3/95) cited 9 cases of cisplatin overdose.
In a letter dated 8/9/95, DODP requested Bristol-Myers Squibb to warn pharmacists of the
potential for overdosage by imprinting "Call Dr. if dose > 100 mg/m*cycle" on the aluminum and
flip-off seals of cisplatin vials. In addition, labeling changes that included statements regarding
maximum dosage were also recommended. In the DOSAGE and ADMINISTRATION Section,
for each of the indications for cisplatin, the recommended dosage would be clarified by adding
"per cycle". A new statement in the BOXED WARNINGS Section would indicate that "doses >
100 mg/m¥/cycle are being used only in rare cases and care should be taken to avoid inadvertent
overdoses due to confusion with PARAPLATIN (Carboplatin for Injection) doses or daily x 5
‘schedules. It was also suggested that the name of either cisplatin or carboplatin be changed to the
reduce the number of cisplatin overdoses.

On 12/21/96, the sponsor submitted a meeting request package to DODP. This document states
that new aluminum caps and flip-off seals with the dose warning imprinted have been ordered, and
that the proposed labeling changes are acceptable. The sponsor is also considering changing the
proprietary name PLATINOL. A meeting with members. of DODP will take place in the near
future.

In related correspondence, it was learned that effective November 13, 1995, Bristol-Myers Squibb
will market only its PLATINOL-AQ formulation in the US. Since this is a liquid formulation and
PARAPLATIN is available only in lyophilized form, this action is expected to further distinguish
the two drugs. This is a voluntary measure on the part of BMS. BMS will notify DODP prior to
any resumption in the marketing of the lyophilized cisplatin formulation in the US.

Five adverse event case reports were reviewed by the Medication Errors Subcommittee
prompting this consultation request. Briefly, these were:




Report E080322 (6/19/95): Cisplatin giv‘en in error, resulting in overdose

USP Practitioner's Reporting Network report of death resulting from the inadvertent
administration of cisplatin. The patient should have received carboplatin. No demographic or
clinical data were provided on the patient. Pharmacist was "very busy and did not have time to
properly supervise technician - similarity in names".

Report E41439 (5/9/95): Cisplatin overdose

USP Practitioner's Reporting Network report of deaths in two male patients with melanoma who
received "three times the recommended dose" of cisplatin in February 1991, while hospitalized at
the New England Medical Center in Boston. "The nurses and pharmacist misunderstood the
doctor's order" according to a Washington Post article dated 4/18/9S. The patients, aged 52 and
44, initially experienced deafness, then kidney and liver failure. The former died within 2 weeks,
the latter died more than 3 months later. The hospital has since banned handwritten orders for
chemotherapy, adopting a printed form, and requires two senior physicians to verify every order
for high-dose chemotherapy.

Report 118738 (6/13/95): Carboplatin overdose

MedWatch report of a patient given carboplatin 600 mg daily for 3 days. The patient should have
received carboplatin for one dose and etoposide daily for 3 days. No demographic or clinical data
were provided onthe patient. The outcome of the event is unknown.

Report 118729 (4/11/95): Cytoxan overdose

MedWatch report of serious adverse events related to cytoxan overdose in a 52 year old woman
with metastatic breast cancer. The patient was enrolled on DFCI Protocol 94-060. During her
third cycle of therapy she received cytoxan 4 gm/m?/day for 4 days instead of 1 gm/m*/day (11/16
to 11/20/94). She experienced severe diarrhea, visual hallucinations, skin rash and fluid overload
with weight gain, pleural effusions, and ascites. She required intubation, diuretic therapy, and
bilateral chest tube drainage and pleurodesis with talc. On 1/6/95 she was discharged to a
rehabilitation hospital. She was later readmitted with fever, hematemesis, diarrhea and
polyserositis, and was found to have a large pericardial effusion with cardiac tamponade. She
required a pericardial window, and subsequently repeat intubation and corticosteroids for
treatment of pneumonia. MRI revealed pericardial metastases and increased liver. metastases. A
15-day follow-up report (#118803, 4/25/95) indicated that the patient was expected to be
discharged to her home with supportive care. In February 1995, it was discovered that the patient
had received a very high dose of cytoxan prompting further investigation.

Report 118804 (4/25/95): Cytoxan overdose

A 15-day follow-up report of death related to cytoxan overdose in a 39 year old woman with




metastatic breast cancer. The patient was enrolled on DFCI Protocol 94-060. During her third
cycle of therapy she received cytoxan 4 gm/m?*/day for 4 days instead of 1 gm/m¥day (11/14 to
11/18/94). She experienced several expected adverse events including 1) mild fluid overload
during the time of stem cell reinfusion, 2) pharyngitis, esophagitis, anal irritation requiring
analgesics, 3) febrile neutropenia requiring treatment with broad spectrum antibiotics and
amphotericin B, and 4) phosphate and potassium wasting as a result of antibiotic therapy.
Engraftment was prompt, antibiotics were withdrawn, and she was expected to be discharged on
12/4/94. On that day she was discovered by her physicians on rounds to be cyanotic, without a
pulse or BP. She could not be successfully resuscitated. An autopsy was performed but a cause
of death was not determined. In particular, there was no evidence for a cardiomyopathy or
cardiac failure. In February 1995, it was discovered that the patient had received a very high dose
of cytoxan prompting further investigation.

Comments;

Please convey the following suggestions to Anna Marie Hommonay-Weikel, Chair, Medication
Errors Subcommittee (HFD-617).

1. Cisplatin

At a DODP Staff Meeting held February 5, 1996, the 5 case reports of overdosage of cisplatin,
carboplatin, and cytoxan cited in the consultation request dated 12/29/95 were presented.
Actions taken or proposed by Bristol-Myers Squibb in the past few months with regard to

cisplatin were reviewed, including:

a. new aluminum caps/seals imprinted with "Call Dr. if dose > 100 mg/m¥/cycle" -
soon to be implemented, if not already implemented

b. accompanying changes in labeling, including a new BOXED WARNING - accepted by
sponsor and soon to be implemented

c. voluntary "restriction” in the marketing of cisplatin in the US to the liquid formulation
only - effective 11/95 ‘

d. sponsor is considering changing the proprietary name PLATINOL.

Further details regarding these action items will be discussed at an upcoming meeting of Bristol-
Myers Squibb with members of DODP.

The consensus of those attending the Staff Meeting was that sufficient time has not elapsed to
determine whether the new imprinted caps/seals and accompanying labeling changes will alter
clinical practice. It is anticipated that these efforts, in combination with use of different
formulations for cisplatin and carboplatin, and a possible name change for PLATINOL could help




distinguish the two agents.

Close monitoring of serious adverse events due to cisplatin overdoses has been initiated through
the efforts of David Banks, Division of Pharmacovigilance and Epidemiology, Reports Evaluation
Branch (HFD-735). He has identified 44 reports to the Spontaneous Reporting System since
1983 implicating cisplatin as the suspect drug in serious adverse events related to overdose or
medication error. These reports include 21 fatalities. Copies of the original reports will be
retrieved for review by DODP. An ongoing review of such cases is planned on an annual basis.

2. Carboplatin

With regard to the Medication Errors Subcommittee's suggestion to place a dose warning on the
caps/seals of carboplatin vials, the following concerns were raised by the medical officers and
chemists in attendance at the February 5th Staff Meeting:

a. Unlike cisplatin, carboplatin is used off-label at high doses in the transplant setting; the
current label recommends conventional doses of carboplatin. In addition, many
oncologists prefer to use AUC for calculating doses of carboplatin rather than mg/m*.
Thus, it is problematic to recommend a maximum dose of carboplatin that should appear
on a warning seal or in product labeling.

b. New imprinted caps/seals on carboplatin vials could make them more similar in
appearance to cisplatin vials, not less similar.

c. If cisplatin is ordered and carboplatin administered instead, the patient would be
underdosed with carboplatin, not overdosed.

There was consensus that carboplatin overdoses due to medication errors should be monitored
closely. Since 1991, there have been 8 serious adverse events, including 3 fatalities, reported to
SRS implicating carboplatin as the suspect drug in instances of overdose or medication error. The
frequency of carboplatin overdoses will be monitored annually in light of the new cisplatin vials
and other measures to be implemented by BMS as noted above. At this time, DODP does not
plan to suggest the adoption of new carboplatin caps/seals.

3. Cytoxan
With regard to the Medication Errors Subcommittee's suggestion to place a dose warning on the
caps/seals of cytoxan vials, the following concerns were raised by the medical officers and
chemists in attendance at the February 5th Staff Meeting:

a. Unlike cisplatin, cytoxan is used off-label at high doses in the transplant setting; the
current label recommends conventional doses of cytoxan. Again, it is problematic to
recommend a maximum dose of cytoxan that should appear on a warning seal or in




product labeling.

b. Labeling changes prompted by the overdoses described in case reports 118729 and
118804 were recommended at a special in-house meeting DODP held with Mr. Jerry
Phillips (HFD-613) on April 20, 1995. A labeling supplement to the cytoxan NDA is
expected in the near future.

Again, there was consensus that cytoxan overdoses due to medication errors should be monitored
closely. Since 1984, there have been 20 serious adverse events, including 15 fatalities, reported to
SRS implicating cytoxan as the suspect drug in instances of overdose or medication error.
Apparently, many of the fatalities occurred in South Africa; when only domestic reports are
included, there were only 10 serious events and 5 fatalities. Copies of the original reports will be
reviewed by DODP and the frequency of cytoxan overdoses will be monitored annually in light of
the new labeling changes to be implemented by BMS. At this time, DODP does not plan to

suggest the adoption of new cytoxan caps/seals.
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