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NDA 8-453/S-401,992 JUY 29 g7
AF 13-316

Burroaghs Hellcome Company
Attention: D. A. Rnight
3030 Cornwallls Road
Research Trianqle Park,
forth Caroliny 27703

Gentlemen:

He acknowladge the racefnt on ¥arch 2. 1373 of your communication dated
Fehruary 27, 1973 regarding yoar supplemental nev drug apolication of
Gctobar 13, 1370 and February 2, 1971 submitted pursuant to section 595(%)
of the Federal Feod, Drug, and Cosmetic Act for Asectine (succinylcholens
chloride) Injection.

'gite a‘ﬂgg acknowladge receipt of your additional communication dated March
« 1972,

The supplemental applicaties provides for updatfng manufacturing Information
and labeling indication as required by the Federa! ___gjster Hotfce of
August 25, 1870.

e have complated tha review of this sappteaenta'l appﬁcaﬁna, and it {s
approved. Tals action approves your application, as supplemented, on the

basis of effactivenass of the drug as well as safety. The enclosuras smarize
the conditfons relating to the aporoval of this &ppifcation.

- Sincerely yours,
: ATL-DO

ce

9SE (BD-100 , .

(DD {BD-12G) : - i

poc (8p-106 - -

1s (2D-244 George F. Leong, Ph.D. P

JPurﬁﬂGlBlH/eplé/l rigk: Actlng Director ]
Office of Sclentific Evaluation

A?PRO‘IAL R -~ Bureau of Drugs

Enclosyres:

_Records and Reports mm:'emts(kg.’fsﬂ.ls} o
Conditions of Approval of RDA
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- BD-100/8D-120/8D-120/RiHuckins/6/4/73

i f21, CHEMICAL FORMULAT™

CHEMIST'S REVIEW 1. ORGANIZATION 2. NDA RUMBER

(1{ necessary, continue any ftem on 820 x 10V4°* paper, BD—-] 20 8-‘4 53
Kev continuation to item by number.)

3. NAME AND ADDRESS OF APPLICANT (City and State) » 4. DATE NDA APFROVED.
Burrough:kHellcome : :
Research Triangle Park, N.C. 27709

ur

. IF PRIOR TO OCT 10, 1352,
i DATE APPROVED FOR

; EFFICACY
5. NAME OF DRUG 7. NONPROPRIETARY NAME August 14, 1952
B BT TSUPPLEMINT
succinylochlone “goTt" 1’10719/72
Anectine chloride 002 1272/
3. PURPGSE OF SUFPLEMENT 10. AMENDMENT DATE(s)

’ 6/1/71 7/20/72
To provide updated manufacturing information as required 3/1/72 10/11/772

by F.R. Hotice of August 26, 1570 - 3/16/73 2/27/73

11. OTHER DATE (Report, etc.)

12, PHARMACCLOGICAL CATEGORY 13. AF NUMBER
4 -~
: i 13-316
Neuromuscular blockina agent | 16. RELATED INC/NDA/MF(s)
14. DOSAGE FORM 15. HOW DISPENSED
X7 ry [(dorvc
| _Injection
A47. POTENCY(ies) - 18. NAS/NRC
2% and 500 mg/unit 100 mg./un1t Dlyyoer X revieweo |
19, CHEMICAL NAME . . 20. - - RECCRDS AND REPORTS
) ‘ CURRENT REVIEWED
Suxamethonium chloride : Clves o L ves ' Lne

%22, REMARKS

1. € assay submitted for methyl paraben in the dosage form is satisfactory
2. The microbiologist believes the preservative system is adequate provided
normal precautions of aseptic procedure is observed during usage of multidose
containers , : - B T

3. Eot #2_— p-185 was miscalculated by company;ﬁé¢a1cu1ation'now shoWspotency
% Succ1ny]choline_phloyi9¢ anhydrous now satisfactory. T

23. CCONCLUSIONS

,/”

Issue approval letter.

24, REVIEWER )
NAME IGNATURE DATE COMPLETED

Robert N. Huckins SJ/’\‘ e A7) /M{/w 6/4/

DISTRIBUTION Tl oeigna JACHSY " lOU=LICATE JACKET i 'REVIEWER




DA 3-453 Hay 30, 1973
and unnumbered supplement
dated 2/27/73

MICROBICLOGICAL REVIEW NOTES

Remarks: )
_ These supplements did not provide unyychauge {n use of preservatives.
The firm has supplied data to demonstrate that the methylparaben present {s
compatible with the other ingredients in that {t causes marked reducticn
in vegetative bacterial yeast and fungal challenges.
Conclusions:
The effectiveness of the preservative system is believed adequate provided

normal precautions of aseptic procedure is observed during usage of the
multidose containers.

"Richard Horton

cc:
Orig. HDA
p. DA

BO-100

E;%E%gg—- B8O 1O

8D-430
8D-145
BD-140/RKorton/5/30/73
yy/typed €inal: §/30/73




B3 35/5-901 . §-002
NOV 21 372

Burreughs Yellcoms Compaay

Attantion: 0. A. izt

3230 Lormealiis Road

Resoarch Triangle Fark. Horth Caralicz 27709

Gentleen:

#e acknowledgc the recefpt ga October 16, 1978 of your comeunicaticn dated
Cetober 11, 1972 regarding your s‘;pﬂmmﬂ new drag application of
Sotober 19, 1970 and February 7. 1377 subeitted pursuint s sectfon S0S(5)
of the Faderal Fosd, Drus, and Cosnetic kct for Ansctlns (succimyichelfns
chloride) Iajection,

The suprlezsntal applfcation srovides for wpndading maynufacturiag inforee-
tion as required by Federal Register Hotice of August 2CG, 1970,

¥a have crapleted our review of this sspnlsmental apnlication.  ‘However.
kafore ws are able to resch 2 Final conclusien the fellowisq additiens)
fnfornation 1s recessary:

Ploage subnit fnfarmation to assure the sterility of {he
pultinle doge vials §s maintatned durieg the acteal periad
of ute of the wials. [t §3 mecessary that an snglyilesl
- grecedure for wethylparaben be submttted to the Adeinistra-
tion 4a erder to confirm thet the poteacy &f the methyl-
parabes doet met decrease balow the Yabeled quanrtity dur-

fng the stability stadies.

Ue have rveservations eoncerni'cg the stability é&ts subaftted
for Amectine Injecticn ovar the 24 womth storage perfed.

" ¥2 uote that Anectiae Injection Lot #2-P-18%5 {s below the
sccepted potency of % of labal amcunt of sncciaﬂe :
ckoling chloride afier 24 mnt&s of storage st 10%

Potercy dats shauld b reportad as percent of hkel m&at :
of anhipdrous succinylcholine chloride, -~

 Please saiait the abuve {nfermstion mﬂy. -
ATL-D8 : - Sincevely ysers,
82-100 o
% BD-120
80-106 o , R
80-242) Elaer A, Gardner, R.G, o R

Rmuckinsllllmﬁﬂar/‘n/lsﬂz Director
B/D inft. by: RShultz/11/10/72 Division of mfaphcrucﬂogical

' . Orug Products

REVWF Offfce of Sclentific Eﬁlutim
‘ . buresef Brugs




CHEMIST'S

y ‘EW 1. CRGANIZATION 2. NCa NUMZEZR
ey cantinmation 1o 1iem by mumbery T2 BD-120 8-453

2, NAME AND ADDRESS OF APPLICANT rCity end Stale) 4, DATE NDA AR®=E0WELD

Burroughs Wellcome Co.
3030 Cornwallis Road .  BaTE ABEALuEs b
Research Triangle Park, N. C. 27709 EFFicacy
6. NAME OF DRUG 7. NONPROPRIETARY NAME Rugust 1&, 1632
: ‘ oy s 8. sus 2! =
Anectine . succinylcholine S
: chloride 001 "
4 ODZ !

9. PURPCSE OF SUPPLEMYUNT ) AMINDWENTY D27
To.:provide updated manufacturing information as 6/1/7] 7/2n 72
required by F. R. Notice of August 26, 1970. 3/1/72 1C/11/7z

' 3/16/72
11, OTKER DATE (Fezorr, 22
12. PHARMACOLOGICAL CATEGORY 13. AF NUMBE=R
Neuromuscular blocking agent 13-316
16. RELATED IND/NDA/wR )
t3. DOSAGE FORM 15. HOW DISPENSED
Injection X ryx [JoTc

17. POTENCYries) ' 2% and 500 mg/uni t 18.. NAS/NRC

1000 mg/unit ' S (Junoer = 1[X] ReviEweD
_FR 8/26/7Q

19, CHEMICAL NAME | 20. RECORDS AND REPCRTS

Suxamethonium chloride CURRENT S -
[ves o T Jves HEEE-

“f21. CHEMICAL FORMULA

22. REMARKS ) etter from Burroughs We]]come Co.’ conta1ned fo]]ow1ng

o s (1) It was not necessary to submit assay for methyl paraben as Company

"¢, .. I depends on other controls. GMP regu]at1ons are all that is necessary,

' ; unsatisfactory response. o

(2) A11 tests are performed according to USP on drugs and dosaoe forms

except in case of anectine Flopack 500 mg and 1000 mg-where all USD test

are performed on bulk powder not on repacked package.

(3) Succinylcholine dichloride dihydrate USP ca]cu]ated cn anhydrous ba

used. in 211 fnmu]ahnnq

23. CONCLUSIONS |

: . Issue Rev./WF. 1etter request1ng the following:

; -7} (1) Information to assure the sterility of the mu1t1p1e dose v1a1s is
S “maintained during the /actual period of use of the vials. It is necessary

P ~ | that an analytical pfocedure be submitted for methyl paraben.

1 1 (2) Anectine Injection Lot #2-p-185 is below accepted potency after 2£& mcnths
I of storage. Potency data should be reported as percent of label amount ¢
anhydrous succ1nycho]1ne ch]or1de.

26, : . REVIEWER _

NAME ) | - S’ALG\N‘ATUBE DATE COMPLETEDC
Robe}-‘f N. Huck1ns R o - November ]0 1977

DISTRIBUTION [ 1oRrIGINAL JACKE: { "]DUPLICATE JACKET [ JREVIEWER

FDH'FQRM 2256 (10/68)

PREVIOUS EDITION MAY BE USED UNTIL SUPPLY IS EXHAUSTEZD. 1

[

I U v i e e




- 8EF 26 1972
HDA 8-453/5-001, $-002 o
AF 13-316

Burroughs-~Wallcoma Cospany

Attention: 0. A. Raicht

3030 Comwallis Road

Research Triangle Park, North Carolina 27709

Ganticann:

He acknowledge the receipt on July 24, 1572 of your copmunicatioa dated
July 20, 1872 regardiag your suppleseatal new drug application of

October 19, 1970 and February 2, 1871 submitted pursdant to section 505(b)
of the Federal Food, Drug, and Cosmetic Act for Anectinz (succinylcholine
chloride} Injection.

The supplementel application provides for updating manufacturing information
as yequired by Federal Register Notice of August 26, 1970.

. Me have completed our réview of this supplementsl application. However,
“before we ave able to veach a fimal conclusion the following additional
information is. necassary: : o

1. An assay for methy! ?uben in the dosage form since all
{ngredients listed quantitatively on the label should have
an amalytical precedure to confirm the correct cempositiosn.

2. A1 tests for succiaylcholine chlorids dncluded in the
curvert KF should be perforaed on all Yots of the bulk new
g@ substance and alse for all lots of the final dosage

ret. | | o

3. The information {n your submission {ndicates that the .
succinylcholine chloride dehydrate salt is used {r your
forsulations. If this s true, ft should be dagsignated as
such in your compasition statement and ian the batch

/

formala. ,
Please submit the sbove information promptly.




Page 2
HDA 8-453/5-C01, S-002

de will continue to vaserve comment on the grogesed labels and other
labeling until tha application is completed by submission of the above
{nformation.

Sincarely yours,

Elmer A, Gardner, M.0.

Prector
bivisfon of Keurczharmcologlcal
prug Products :
nefice of Sclentific Evaluatien
Bureau of Drugs '
cc: ALT-DO
OSE (BD-100
DN (80-120
gd (BD-106
IAS (BD-242

Riuckins/8/18/72/ajk/8/30/73/8/30/72/3/25/72
R/D init. by: RShultz/8/18/72
REV/MLF. |




SUMMARY CF SUPkLusENT,

NDA # 8-Li53, 'q “3/7V
Original approwal date: 14 August 1952,

Trade name; Anectine,

Generic name: succinylcholine chlorige, ..

Category of Drug: Anesthetic adjunct, Depolarizing neuromuscular blocking
agent,

Date of Supplement:; 1 March 1972,
Reascn for Supplement: Fimal printed labeling,
Material reviewed: The supplement,
Summary: Final printed labeling has been submitted vhich is thp same
as the draft lébeling submitted on 1 June-l971, and approved in a
letter dated 21 July 1971, This package insert contain£ excellent and
thofcugh»prescribing for succinylcholine chloride, Thié is not surprising
since Burroughs:ﬁellcome is the Original clinical'dcveloper of
succlnylchollne chloride, and many of their curfent employees (1nclud1no y
Dr.vW1111am P. COIV1n) partlclpated in this deVelopment

Recommendation- Thls supplement contalnlng final pri nted labellng,

is approved. :

{ {\CI\/ o ," : | - c )
;m-i U o -
- David L. Scauy,n . . - \) el

Division of Neuropharmacological Drug Broducts, - :
Cffice of Scientific Evaluatlon. - ST S
- Bureau of Drugs, ' S o

- Food and Drug Aamlnlstration. ; '

Department of health,uducatlon, and Wblfare.~

13 September 1972.;

Orig Dup BD- 100 ED- 120 BD-120/DLSca11y o ‘ SR




CHEMi..*S 'VIEW 1. ORGANIZATION 2. NDA NUMBER
£ , i ”» . )
e Y cmtination %o +.om by mumboey. o ar=120 8-453
3. NAME AND ADDRESS OF APPLICANT (City and State) 4, DATE NDA APPROVED,
Burroughs ¥ellcome Co. Aug. 14, 1352
3030 Cernwallis Road ) DATE APPROVED +or 262
5 rk, 8§, C. 27709 Y
6. NAME OF DRUG e 7. NONPROPRIETARY NAME
. 7 8. SUPPLEMENT.
NUMBER DATE '
Anectine Succinylchaline chloride 001 10/19/7¢
Q02 2/t
9. PURPOSE OF SUPPLEMENT ' 10.” AMENDMENT DATE(s)
Yo provide updating manufacturing informatlon as 6/1/7v  7/20/72
required by F. R. notlce of August 26, 1970 3/1/72
3/16/32
11. OTHER DATE (Report, etc.)
12. PHARMACOLOGICAL CATEGORY 13. AF NUMBER
| 13-316
Neuromyscular blocking agent 16. RELATED IND/NDA/MF(s)
[14. DOSAGE FORM - 15. HOW DISPENSED
X] ry ' JoTe
Injectable .
7. POTENCY(ies) 18. NAS/NRC
' ' '[Qunoer IR revieweo
RE¥I
2% Fo Re-8F26/70
19, CHEMICAL NAME 20. RECORDS AND REPORTS
N CURRENT - REVIEWED A
Suxamathonlur chloride : (CJves Clno O xes Cwno

21. CHEMICAL FORMULA

[22. REMARKS . :
‘Stabliity data satistactory to justify a two year expirstion date, H.O,

has approve packet Insert and {adels. Updated manufscturing Information
neads the following additional Informstion: |, An essay for methyl paraben .
in final dosage form, 2. All tests for H.0.5. Included In current HF should
be performed on all lots of bulk N.0,5. and for final dosage fors., 3.
Clearification whether anhydrous or dlhydrete used In composition and batch
formula, If dihydrate used should be deslgnated as such,

L

23. CONCLUSIONS

Issue Rav./wf letter roquesting sbove Information

L
%

J

24, ©_ REVIEWER ' ]
NAME ‘SIGNATURE DATE COMPLETED
Robert N. Hucklns | | Aug. 18, 1972
DISTRIBUTION . { JORIGINAL JACKET ‘[ loupLICATE JACKET - [ ]JREVIEWER
FDH FORM 2266 (10/68) PREVIOUS EDITION MAY BE USED UNTIL SUPPLY IS EXHAUSTED. 1

8h-120




"»_;jao 100/ BD-=120

0 /2

1 WAY m72
NDA £-453

‘Burrouchs Kellcome Co.
Attentica: D, A. Knigat
3333 Cornwallis Read
Research Triangle Pavk,
Horth Carolina 27709 -

(W

Dear ir. Knight:

- Your CO?YG:OGHdEﬂCP of March 16 1972 is ackncw]edQQd in which you
 submitted twelve conies of your current vial and carton labeling for
Anectine Injection.

te remind you that our Tetter of haj 6, 1971 has not been answered
in recard to current manufacturing in.ornation as required by the

Federal Register Motice of August 25, 1970. The section referred

to is XI (1} and (2) A copy of the notice is enclosed for your -
infermation. :

‘Ye are reserving comment on ghe prep cae* labels and nthnr 1abeling
unti1 the appllcat1on is completed in other rESpecté.

i A prompt reply to thws request will be appreciated
Sincerely yours, R

: EImer»A. Gardner, ﬂ D.;”
_Division of ﬂeuropharmacological
Orug Products :
Office :of Sclentific Eva?uation
Bureau of Drugs S

Y

_Enclosure

COrigup e L
BD-1 BD-242 BD-22 e

7 BD- 120/RNHuck1ns/3/29/72

v,'f‘1n1t RCShu]tZ/3/30/72/Cm/4/25/72if«ﬂ1f~ e




A TH T T SR & A > - e T

CHEMIST'S REV'"YW - 1. CRGAMIZATION

.7 NDA NUMSER

(If necessary, coniinue any jtem o Yt papern RN-120 " 8_483
3. NAME &HD A:,aaess OF APFLICANT (City and State) 4. DATE NDA APPROVED |
Ruvmrainiahe | WUallerama A
AT IR A b, LR L 1 P LUANG Wt :
Research Triangle Park, Morth Carolina 5 DATt APPROVED FOR S
EFFICACY
6. NAME OF DRUG 7. NONPROPRIETARY NAME Auyqust 14, 1952
' 8. SUPPLEMENT
NUMEER OATE j
. _ . 10/19/70
Anactine Succinylcholine chloride 002 2/ 2/
9. PURPOSE OF SUPPLEMENT 10. AMENDMENT-DATE(s)
6/ 1/7
3/ 1/72
3/16/72

Revised Labeling

11. OTHER DATE (Report, etc.)

12. PHARMACOQLOGICAL CATEGORY

13. AF NUMBER

13-316

Neuromuscular blocking aqent

16. RELATED IND/NDA/MF(s)

14. DOSAGE FORM 15. HOW DISPENSED ]
. ] &] Ry [Jorc
Injectable - :
17. POTENCY(ies). 18. NAS/NRC
(| :Noésaw 5[& REVIEWED
]
2%, 5% and 10% =Y FR 8/26/70
19. CHEMICAL NAME i 20. RECORDS AND REPORTS
B . CURRENT REVIEWED
Suxamethonium chloride Jves Cno [ ves CIno

. P R e Lo L L L
L. “HCMIWA L Cvnnmuven
) :

CH2-C00-CHp-N(CH3)3 | |
| CHp-coOCHN(CH)3 | -2€1-

-

- ¥ DISTRIBUTION

REMARKS
" Qur Tetter of May 6, 1371 has not been answered in rega

manufacturing 1nformat1on as required by the FR Notice
Th1s was 1nc1uded in letter to be issued be]ow.,'

xSy,

rd to current

of August 26, 1970. f

23. CONCLUSIONS,

,g{ssue~Rev/WF letteEA

24, v - REVIEWER

NAME SIGNATURE R : -

Robert N. Huck1ns

DATE COMPLETED .

[ VORIGINAL JACKET - L BUPLICATE JACKET

Ppril 25, 1972

{ JrReEVIEWER

FDH FORM 2266 (10/68)

BD-120

init: RCShu]tz S e

PREVIOUS EDlT\ON MAY BE USED UNTIL SUPPLY IS EXHAUSTED.

S

e
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HOA §-453/$-001, $-G0Z |
o | JUL 211871 -

Burroughs ¥ellcume & Company,

(U.S.4.), Incorporated

Attention: Dr. H. P. Colvin

3630 Cornwallis Eoad

Sesearch Triangle Park, Nerth Carelina 27708

Gentlesan:

Referance s made to your commumicetfon dated Junz ¥, 1971, regardiag

your supplemental new drug applicatien of Fabruary 2, 1971, submitted

pursuart to section 595(5; of the Fedaral Feod, frug, and Cesmetic Act
for Arectine {succinyicheoline chloride) Injection.

Toe supplemental applicstion provides for revised labeling,
Changes of the kind which you haye preposed are persitted by ragulation

to be made fa advance of approval of the spplement,

- The changes should ba put 1nto effect at the sarliest possible time, prefer-
ably within 30 days. Please submit twelve coples of the final printed o
- Jabeliag as s00n a3 avaflable, and a statement of the date when the rovised
tabsling 1s placed in use, - S . E

" Yours truly,

Harvis Seife, H.D.

“1AS (8D-242)

. 1As (B0-242 o Dffics of Sclentific Eratcation.
“RSSTIK 2/8/TV/Ns[INNSITT of Sclentific Evaluation
/D fntt, by: Rshaltz 7/9/n1, - ooresteffrags :
T (oatsmar 1713/ o

 REVIEM DEFERRED -

deputy Sivector for Hedical Affairs o



SUMARY GF MDA R SUNIZRY OF SUJ P* EAENTIRE /LAY S D
| BpsRe

T;_, SUIDIARY CCHMPLETED: 2 July 1971.

NDa#: 8-1;53, Burroughs Wallcome & Co, (USA) Inc,

CRIGINAL APPEGVAL DATE: 1y Aug 52, Revised 20 Aug 52
Declared not a new drug on 1 Aug 554

NAME CF DRUG: Tirazde~ }\_nectme. “ /l?b /076 (\M

Generic- succinylcholine chloride, /f?éé?szZD/zQzﬂ
mla  Not indicathd. & “"/(/Jé)

Strlctu 2l fo
’1 n_

T
(if indicated)-

DUSAGE FORMS AND ROUTE CF ADMINISTHATION: 4

2% solution for I,M, and I.V, injection, :
5% and 10% soluticn and sterile powder for preparation of dilute
solutions for intravenous drip,

CATEGORY CR USE CF DHUG:
Neuromuscular blocking agent,

DATE OF SUPPLEMENT FYERR)

1 Jun 71, Resubmission, NDA Suppl Amendment.

REASO)

1 RCR SUPRETRUTWATI ]

Labeling revision,

=
D;’

IATERIAL REVIZVED
This submission.
Summary of 11 Mar 71,

Letter to B&W from Marvin Seife, M,D, dated 6 May 71,




2¢
SUMMARY ¢

This resubmission incorporates the suggestions contained in the
. o 6 May T2 Jetter of Marvin Seife,M.D,

A final printéd labeling is expected, when it is printed, if this
is approved, : '

4.
]

REVIEW OF THE LABELING:

This revision incorporates all necessary dispensing information

on succinylcholine chloride, This includes all recent knowledge abcub
toxicity in certain disease states; some of this work was supported
ty the sponsor, Burroughs Wellcome & Co., were agtive clinical
developers of succinylcholine, <

RECOMMENDATION

8 . This labeling supplement is approvable, —

NS o
,;\Q-\ W

David L, Scally, M.D, B,D, 120, -}~
Division of Neuropharmacological Drug Producte,
Office of Scientific Evaluation,

’ . : e 3P Bureau of Drugs,
O(Zpé]: 07-08-1/. Food and Drug Administration. U
Department of Health, Education, and WelfarerL" 'ﬁ




MAY 6 1971

NOA 8~453/5-23%, S-%02

AF 13-315

Burroughs Yellcome 5 fompany. Inc.

Attentfon: or, 4. 9. {alvin

3939 Corrwallis Road

Research Triangle Park, dorth carciiana 277935

Gentismen:

Refarence s wade to your susplamental new drug application ef February 2,
1871 submittad pursuant to section S0G(B) of the Federal Fosd, Srug. and
fosmetic Act for fnectine (succiaylcholinz chlaride).

de alse acknevledge receint of your additional commnication dated
October 13, 1972, -

The supplesental applicatfon provides for ravissd labeling.

It §s understood fros the telephone discussfon on Janwary 23, 1971 babeen
yaur rapresentative Or. ¥. P. Colvin and Dr. 0. L. Scally of this Adsin-
isg&ﬂon that oaly the firct HARAING will be capitalized and placed in

a X ) :

Changes of the kind which you have proposed are peraftted by requlatisn
to be =made prior o amproval of 2 supplement providsd the condftions
set forta 1n sectfor 130.%(e) are met. The suppleaent fatls to comply
M;hmwo%e' conditiens {n that final printed labeling has not been

s ttad.

He also note that the current manufacturisg information as required by
‘the Faderal] Register kotfce of August 26, 1370 has not besn received. ,
The information should follow the outline as describsd in 21 CFR 130.4(f)
a copy of which {5 enclosed for your use. ,

,/ !

a
S




fage 2 A0% 3-453/5-001, S5-G92

Since 1t 1s desiradls that c’naq*ses of thuis kind ba pat {atc effact at
the zariiest possible time. wo request that you '\mmﬂy swait :k;..
inforsation indicated ahove.

Yours tryly,

éWfF J@ifg..@ :‘. !

Acting SMractor
OfFice of Selontific Zvaluatiom
Burees of Srugs

tnclosyre

lﬁxletch 4114/71 b 4/15/71
-R/H 4nft. by Scally Shultz, Gelsmar 4/15/71

REV. BEF..




i

CHEMISY EVIZEW 1. ORGANIZATION 2. MOA HUMBER
(I necosesary, conttnus any rtom on 3% X JQLi* paper.

§
KXoy continuation to Itom bv number.) (_,/5.7 X - 4/53 l

S, NAME AND ADORESS OF APPLICANI (Clty end 8!8!.) / 4., DATE HDA APPROVED
Bourvowsgily y e Ce,

6. IF PRIOR TO OCT 10, t952,
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NoA §331/8-00% ‘ AR 2 < 1975
NDA 8453/8-903 :

Surreughs Wellcaome Company
attention: D, &, Knight

3330 Cornwallis Zoad

Peoearch Triangla Park, #. €. 27795

Gantlenmens

koference is made to your Suppleteatal Sew xug Appllcations of Harch
i3, 1375, sulmitted sursuant to Zection 565(b) of the Federal Food,
Oruy, and Cosmetic Act for Syncurline (decamethonmium broamide) Injection
(DA 9931) and for Anectine (succinylcholing chloride) Injectiss (3pa
5453).

The supplemental applicatiens provide for the use of Limulus Isehocvte
Lysate Test for pyrogens in ¥ater for Isjection.

The applications are incomplote wnder Ssction 555(b) {1) snd (<) of the
Act in chat it faile to contalin full reports of adeguate testa by all
zatbods reasonably applicarvle te demonstrate waather or rot the Lismulus
Acabocyte Lysate Test performs sffectively as an in vitro indicater of
the presence of endotoxing, and of the Jevelopment of standards dssigned
to insure the continued safety, purity, and potency of this product. In
this regard, we have the following commants:

{1} W@e refexr you tc the Jamuary 12, 1973 and Septesber 18, 1973 FEICBAL
REGISTER statsments regarding “Bicslogical Freducts®™ and *Limulus
Amgboevyts Lysate,” respactively.

{2} The applications sulmitted provide ths the use of the 1AL Test as &
final pyrogen test rathar than as an in-process test, since the
zabhit test is not performed on the finished drug. As a result,
the Limulus Pest is not exempt from the license reguirements stated
under Sectlion 331 of the Public Realth Services Act, and thé 2} CFR
273 regulatiens pertaining to the propagation or mntaatm:e, and
pruparation of sugh products. -

Since the supplemsntal appucaticas are locomplete uader Ssction 505(b) (1)
and (4) of the Act, they may not be filad as applications provided for
in Sectionm S05(b).

. <\ Sincerely yours :
cer (DA _6931/8-00%7_8453/5-003 o ' =
él L)

EFD-1E
BFD-108
R/D SKoch (HFD-160) 4/9/75 Margaret A. Clark, M.D,
R/D init, by RJerussi - 4/18/75 ;znq birestor

INC KClark - 4/18/75 pivision of Surgical-bental
F Typed by om - 4/22/75 Prug Products

mresu of Drogs
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HOA 3-453/5-004 OEC 05 1975

Burroughs dellcome Co.

Attention: D, A. Kaight

3030 Cornwallis Road

Research Triangle Fark, Herth Carolina 27705

Gentlemen:

Reference 1s sade to your commsunfcation of Hovember 6, 1975 (regefved
kovember 10, 1975) pertaining to your new dryg application for Angctine
(succinylicholine chloride) Injection, HDA §-453, This commnication has
gﬁnat(:;?ssiﬂed as a supplemental new drug application under section

The supplesental applicatfon provides for a revised package fasert.

Changes of the kind which you have described may be wade in advance of -
the approval of the supplement provided the conditfons set forth fn section

. 314.8(e) are met. We wish to point out that your submfssfon did not follow

“the provisfons of 314.8(e) {n that we did rot receive & Supplement marked
- "Spacial-new drug application suppleseat - Changes boing effectad® and that
- the supplesent was wot submitted proeptly at the tise the change was gade
effective. Please amend your HDA properly 1o the future whea makirg changes
under sectfon 314.8(d). o o S

In regard to the date the change was effective, we would appreciate an

explanation of the discrepancy between the date printed oa the package

33&‘3 ngry 1975, and the date you iadicated the change was effective,
e . - R S '

© He have completed our review of this supplemeatal application acd it fs
approved. Our letter of August 20, 1952 detafled the conditions relatiag
to the approval of this application.

- —

cc: ATL-DO Sincerely yours,
KDA 8-453/5-004 Orig. ‘ ’
HFB-?AG
-160 Margaret A. Clark, H.D.
HFD-160/Document Room ~ Director
- - R/D by: @Boyer 11/24/75  Bivisfon of Surgical-Deatal-

R/D Init. by: (Miealey Jr. 11/25pP8g Products
: FKuerer 11/26/75Bureay of Drugs
RAJeruss{ 11/28/75
MClark MD 11/26/75 .
Final typed by: pk 11/28/75 o

APPROVAL




i . NOA NUMBER
; . - 8-453
3 ‘ NOTICE OF APPROYAL ! 470 " [OATE APBROVAL LETTER ISSUED
] PPLICATION OR SUPPLEMENT ‘ ' :
| NEW DRUG APPL E ﬁé’ (3 0 1975
3 To: . " . FRON: .
. ) Bureau of Drugs <

Press Reiations Staff (PA-40)
D Bureau of Veterinary Medicine

S MLk & a

. ATTENTION L
- Forwa:d original of this form for publication only after approval letter has been-issued and the date of
approval has been entered above. . d
k TYFE OF APPLICATION . ] CATEGORY
. SUPPLEMENT A3BREVIATED C]supm.eue:ur
‘ ;I CJonricinaL NDA 5@ To NOA E]omclNAL HDA TO ANDA T Human M veTERINAR
AME il any) OF DRUG

TRADE KANE (or other designated name) AND ESTABLISHED OR NONPROPRIETARY N
Anectine(succinylcholine chloride) Injection

OOSAGE FORM

HOW DISPENSED

Injectable . : ‘ T K rx {Jorc

List by established or nonpropristary name(s) end include amount(s), i{ amount is

L A 2 s e ami W s

ACTIVE INGRTGIENTIS) (as declarcd on lobel.
declared on lnbel )

, succinyicholine chloride

NAME or APPL!CANT ﬂnclude C:ly ond Stete) . -

Y:Burrougha Wellcome Co.
“Attn: DA Knight
3030 Comwallis Road

. ; . . COMPLETE FOR VETERINARY ONLY -~ -
ANIMAL SPECIES FOR WHICK APPROVED-. .~ =~ . 5000 a0 e

- : COMPLETE FOR SUPPLEMENT ONLY
CHANGE APPROVED TO'PROVIDE FOR e . L e

t

FORM PREPARED BY e

11/25/75

FOFJ‘ lePFOVED ey -




NOV 1w 1475

MEDICAL OFFICER'S REVIEW OF SUPPLEMENT
NDA 8-453/5004 DATE COMPLETED: Hovember 17, 1975

Burroughs Welicome Co.
3030 Cornwal lds Rd.
Research Triangle Park
North Carolina

ORIGINAL APPROVAL DATE: 8/14/52

NAME OF DRUG: Taade: Anectine
Generlc: Succinylcholline

CATEGORY OF DRUG:  Neuromuscular blocking agent.
DATE OF SUBMISSION: November 6, 1975

TYPE OF SUBMISSION: Supplement flled in accord with Section 314.8(d) (1)
for revised labelling.

CLINICAL EVALUATION: The sponsor Informs us that they have revised the
: .~ -package Insert and put the revised Insert Into
use effective June 1975. The revislions include:

l. To add the phrase "those recelving quinidine" to the flirst sentence
- of the second paragraph of the Precaution section. '

2.~ -ln the same sectlon edrophonlium has been deleted from the second
sentence of the fourth paragraph.

3. A new paragraph has been added to the Precautions section which
descrlbes mafigaent hyperthermia.

It should be noted thatihls revised package insert Is dated January 1975

Futher, in the annual report dated 9/24/75 the revised Insert Is submitted
. and presumably was In effect at that time.

CONCLUSIONS: The revislons made In this package Insert are medically
acceptable; however, the exact date that this went Into
effect is uncertaln as the Insert Is dated January 1975 and at this time
the sponsor tells us [t went Into effect In June of 1975. Also, regard-
less of whether It went Into effect In January or June of 1975, the - .
sponsor should have notified us much more expeditiously.
) ,
RECOMMENDATIONS: Mr. Clarence Nealey, Supervisory Consumer Safety Officer,
and Dr. Robert Jerussl, Supervisory Chemlst, should
review the appropriateness of this submission under these clreumstances.

cc:  NDA 8-453/S004

HFD-108, <BED-160 Margaret A. Clark, M.D.
MClark,M.D, :HFD-160:11/17/75 ,
Final typed from tape .nm -11/19/75

Doc.Rm.~160
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ANECTINE® brand Sugcinylcholine Chloride o

a rate of from 0.5 mg (0.5 cc) to 10 mg (10 cc) per minute to obtain the desired amount of relaxa-
tion. The amount required per minute will depend upon the individual response as well as the de-
gree of relaxation required. In the experience of Foldes, the average rate is 2.5 mg per minute. In
the series reported by Little, Hampton and Grosskreutz, an average dose of 4.3 mg per minute was
used. The 0.2% solution may be especially useful in those cases where it is desired to avoid over-
burdening the circulation with a large volume of fluid, e.g., cardiac cases. In any case, the rate of
administration will be varied from time to time. The degree of relaxation can be regulated to the
:mma_w of Emam:—moo: by adjusting thedrip. Only freshly prepared solutions of succinylcholine
should be used.t

Intermittent intravenous injections of succinylcholine may also be used to provide muscular relaxa-
tion for long procedures. An initial intravenous injection of 20 to 80 mg may be given initially
followed 3%%8258 intervals by further injections of 3 to 5 mg to maintain the degree of relaxa-
tion required.

The intravenous dose of succinylcholine for infants and children is 1.0 to 2.0 mg per kg.

Intramuscular Use: Succinyicholine may be given intramuscularly to infants, older children or aduits
when a suitable vein is inaccessible. A dose of up to 2.5 mg per kg may be given, but not more than
150 mg total dose should be given.

MANAGEMENT OF ADVERSE REACTIONS: Apnea or prolonged muscle paralysis should be treated with
controtled respiration.

The use of neostigmine to reverse a non-depolarization block is a medical decision which must be
made upon the basis of the individual clinical pharmacology and the experience and judgment of
the clinician. When neostigmine is used atropine should also be administered,

Bibliography Available on Request
HOW SUPPLIED:

For immediate injection of single doses for short procedures:
ANECTINE brand SUCCINYLCHOLINE CHLORIDE INJECTION

20 mg in each cc (expressed as anhydrous succinylcholine chloride)

Mulliple-dose vials of 10 cc — for intravenous injection

ANECTINE Injection is a sterile solution made isolonic with sodium chloride, pH adjusted with hydro-
chloric acid and preserved with methylparaben 0.1%.

Also Available:
For preparation of intravenous drip solutions only:
ANEGCTINE brand SUCCINYLCHOLINE CHLORIDE (expressed as anhydrous succinylcholine chloride)

*FLO-PACK®, 500 mg Sterile Powder. For preparation of dilute solutions for intravenous drip only.

IGH POTENCY ANECTINE brand SUCCINYLCHOLINE CHLORIDE (expressed as anhydrous succinylcho-
line chloride)

*FLO-PACK®, 1000 mg Sterile Powder. For preparation of dilute solutions for intravenous drip only.
*U.S. Patent Nos, 2,957,501 - 2,957,609

BURROUGHS WELLCOME CO. '
Research Triangle Park, N.C. 27709
Printed in U.S.A.

Jan 1975 411012

m 411012

ANECTINE®srana SUCCINYLCHOLINE CHLORIDE ,

This drug should be used only by individuals
familiar with its actions, characteristics and
hazards.

DESCRIPTION: Anectine brand Succinyltholine Chloride is an ultra short-acting depolarizing type
muscle relaxant. Chemically it is a di-quaternary base consisting of the di-chloride salt of the di-
choline ester of succinic acid. It is a white, odorless, slightly bitter powder and very soluble in
water. The drug is unstable with alkaline solutions, but relatively stable in acid solutions depending
upon the concentration of the solution and the storage temperature. While solutions of succinyl-
choline chloride are sterilized by autoclaving, they should, nevertheless, be stored under refrigera-
tion to preserve their potency.

ACTIONS: Anectine brand Succinylcholine Chloride causes skeletal muscle paralysis by blocking
neural transmission at the myoneural junction. It competes with acetylcholine for the cholinergic
receptors of the motor end plate. Like acetylcholine, bond with these receptors produces a de-
polarization followed by an initial transient muscle contraction often visible as fasciculations.
Neuromuscular transmission then becomes inhibited and remains so~.as long as there is an ade-
quate concentration of succinylcholine at the receptor sites. The neuromuscular block so achieved
produces a flaccid paralysis of skeletal muscles. Succinylcholine is dissipated through the enzy-
matic action of pseudocholinesterase at such a rate that the effect of a single paralyzing dose
of the drug generally disappears within 8 to 10 minutes. When a single effective dose of the drug
is given intravenously, muscular relaxation occurs within a minute, persists for about 2 minutes
and returns te normal within 8 to 10 minutes. If a paralyzing dose is given intramuscularly, the
onset of action may be delayed for 2 to 3 minutes. When given by intravenous drip, a predetermined
.H_mmam of muscular relaxation can be closely approximated by adjusting the rate of flow of the
infusion. '

An important difference between succinyicholine and tubocurarine is that the former is not generally
antagonized by anticholinesterases. On the contrary, such drugs as physostigmine, neostigmine and
procaine usually prolong the action of succinylcholine. This would support the theory that succinyl-
choline is hydrolyzed by cholinesterases and that interference with this enzyme action results in
persistence of activity of the drug. Succinylcholine is rapidly hydrolyzed by pseudocholinesterase
to succinylmonocholine (a weak non-depolarizing type of muscle relaxant), and then more slowly to
the normal metabolites succinic acid and choline. However, about 10% of the drug is excreted un-
changed in the urine. The drug's action may be additionally altered by acetylcholine, dehydration,
hypothermia, electrolyte imbalance, certain antibiotics, some carcinomas, procaine-type local anes-
thetics or the administration of other non-depolarizing or depolarizing muscle relaxants.

The drug has no known effect on consciousness, the pain threshold or cerebration, It should, there-
fore, be used only during adequate anesthesia. :

The paralysis following the administration of succinylcholine is generally initially selective and
usually appears in the following muscles consecutively: levator muscles of the eyelids, muscles of
mastication, limb muscles, abdominal muscles, muscles of the glottis and finally intercostal muscles
and the diaphragm, The drug has no direct effect on the myocardium. Initially a transient brady-
cardia accompanied by hypotension, arrhythmias and even a sinus arrest may occur during endo-
tracheal intubation due to an increase in vagal tone. This is noted particularly in children aiid is
more apparent with repetitive injections than following continuous intravenous drip administration.
These effects are enhanced by cyclopropane and halothane:and, are inhibited by thiopental and
atropine, Later the drug may cause tachycardia and hypertension as a result of an asphyxial nressor
response and mild sympathetic ganglion stimulation. »




P . -

" ANECTINE® brand Succinylcholine Chloride BN

Succinylcholine causes a slight, transient increase in intraocular pressure. The effect is seen imme-
diately after its injection and during the fasciculation phase. It appears to be the result of brief
contraction of the extraocular muscles, This suggests that the drug should not be used when open
eye injury is present and should be used with caution, if at all, in intraocular surgery. The opinion
is expressed that the effect is probably not sufficient to contraindicate the drug in general surgery
or electroshock therapy for patients with glaucoma or in patients undergoing eye surgery under
general anesthesia. .

mcoo;_o__o__:o.:mm3&82&3282352522:2msooﬁzacmo_mm.;ﬁaam_m___m_%
_osﬁm%m:n has a low lipid solubility; therefore, it will not cross the placenta readily. Further, the
enzymatic destruction of succinylcholine is an important factor in controlling the concentration
gradient, Infants are relatively more resistant to depolarizing relaxants than adults.

Tachyphylaxis may occur after repeated doses of succinylcholine,

NOTE: On rare occasions when succinylcholine is given over a long period of time, the characteristic
depolarization block of the myoneural junction changes to a non-depolarizing block resulting in pro-
longed respiratory depression or apnea similar to the blockade caused by tubocurarine. Under those
circumstances small repeated doses of prostigmine may shorten the action of succinylcholine,

INDICATIONS: Succinylcholine chioride is indicated as an adjunct to anesthesia to induce skeletal
muscle relaxation. It may be employed to reduce the intensity of muscle contractions of pharmaco-
logically or electrically induced convulsions. :

oa-“_;%_za_g:ozm" Succinylcholine is contraindicated for persons with a known hypersensitivity
to the drug.

WARNINGS:

WARNING: Succinylcholine should be used only by these
skilled in the management of artificial respiration and only
when facilities are instantly available for endotracheal in-
tubation and for providing adequate ventilation of the pa-
tient, including the administration of oxygen under positive
pressure and the elimination of carbon dioxide. The clinician
must be prepared to assist or to control respiration.

Succinylcholine should not be mixed with short-acting barbiturates in the same syringe, or adminis-
tered simultaneously during intravenous infusion through the same needle, Solutions of succinyl-
choline have an acid pH whereas those of barbiturates are alkaline in reaction. Depending upon the
resultant pH of a mixture of solutions of these drugs, either free barbituric acid may be precipitated
or succinylcholine hydrolyzed,

Usage in Pregnancy: The safe use of succinylcholine has not been established with respect to the
possible adverse effects upon fetal development. Therefore, it should not be used in women of child-
bearing potential and particularly during early pregnancy unless in the judgment of the physician
the potential benefits outweigh the unknown hazards.

PRECAUTIONS: Low levels of, or abnormal variants of plasma cholinesterase may be associated with
prolonged respiratory depression or apnea following the use of succinylcholine. Low levels of plasma
cholinesterase may occur in patients with severe liver disease or cirrhosis, severe anemia, malnutri-
tion, severe dehydration, changes in body temperature, exposure to neurotoxic insecticides or those
receiving antimalarial drugs. Succinyicholine should be administered with extreme care to such
patients and dosage should be minimal. If low plasma cholinesterase activity is suspected, a small
test dose of from 5 to 10 mg of succinylcholine may be administered, or relaxation may be pro-
duced by the cautious administration of a 0.1% solution of the drug by intravenous drip. Drugs
which either inhibit plasma cholinesterase, such as neostigmine or phospholine iodide, or compete
with succinylcholine for the enzyme, as does intravenous procaine, should not be given concur-
rently with succinylcholine.

Succinylcholine should be m%__.:_waan_ with great caution to patients with severe burns, those re-
covering from severe trauma, theZe suffering from electrolyte tmbalance, those receiving quinidine,
those who have been digitalized recently or who may have digitalis toxicity as serious cardiac

arrhythmias or cardiac arrest may result. Great caution should be observed also in patients with

ANECTINE® brand Su.;inylcholine Chioride

pre-existing hyperkalemia or who are paraplegic, have suffered spinal neuraxis injury, or have de-
generative or dystrophic neuromuscular disease, as such patients tend to become severely hyper-
kalemic when succinylcholine is given. .

When succinylcholine is given over a prolonged period of time, the characteristic depolarization
block of the myoneural junction may change to a non-depolarizing block which results in prolonged
respiratory depression or apnea, Under such circumstances, small repeated doses of neostigmine
may possibly act as an antagonist, A peripheral nerve stimulator (e.g. wza Wellcome Peripheral Nerve
Stimulator) may be used to ascertain the type of neuromuscular bloclade. If a deprlarization block
is present both fast (tetanic) and slow (twitch) rates of nerve stimulation are well sustained, and
post-tetanic facilitation is absent. If a non-depolarizing block is present there is post-tetanic facilita-
tion and “fade” of successive stimuli on both fast (tetanic) and slow (twitch) rates of nerve stimula-
tion,

Succinylchloride should be used with caution during ocular surgery and in patients with glaucoma.
The drug should be employed with caution 5&;:83 with fractures or muscle spasm as the muscle
fasciculations may cause additional trauma. Muscle fasciculations and hyperkalemia may be reduced
by administering a small dose of a non-depolarizing relaxant. If other relaxants are to be used during
the same procedure, the possibility of a synergistic or antagonistic effect should be considered.

During the past few years, reports have called attention to a fulminant syndrome, malignant hyper-
thermia, observed during anesthesia. Its etiology is not fully understood. Malignant hyperthermia
occurs in genetically prone individuals of all ages and both sexes receiving potent anesthetics such
as halothane, methoxyfluothane, cyclopropane and diethyl ether. It appears to develop irrespective
of the concomitant use of a muscle relaxant, but may be triggered by succinylcholine. Because of
the seriousness of this syndrome and the need for early effective treatment of the patient, it is
suggested that the continuous monitoring of the temperature will serve as an aid to the early recog-
nition of malignant hyperthermia. '

ADVERSE REACTIONS: Adverse reactions consist primarily of an extension of the drug's pharma-
cological actions. Profound and prolonged muscle relaxation may occur, resulting in respiratory
depression to the point of apnea, Hypersensitivity to the drug may exist in rare instances,

The following adverse reactions have been reported: bradycardia, tachycardia, hypertension, hypo-
tension, arrhythmias, cardiac arrest, prolonged respiratory depression or apnea, hyperthermia, in-
creased intraocular pressure, muscle fasciculation, postoperative muscle pain, myoglobinemia and
excessive salivation.

DOSAGE AND ADMINISTRATION: The dosage of mcoaé_cmox:m is essentially individualized and its
administration should always be determined by the clinician after careful assessment of the patient.

To avoid distress to the patient, succinylcholine should be administered only after unconsciousness
has been induced. ;

FOR SHORT SURGICAL PROCEDURES: The average dose for relaxation of short duration is 40 mg
(2.0 cc) Anectine brand Succinylcholine Chloride Injection given intravenously. The optimum dose
will vary among individuals and may vary from 20 to 30 mg for adults (1.0 to 4.0 cc). Following ad-
ministration of doses in this range, relaxation develops in about 1 minute; maximum muscular paral-
ysis may persist for about 2 minutes, after which recovery rapidly takes place within 8 to 10 min-
utes. However, very large doses may result in more prolonged apnea. An initial test dose of 10 mg

(0.5 cc) may be used to determine the sensitivity of the patient and the individual recovery time
from the drug.

FOR LONG SURGICAL PROCEDURES: The dosage of succinyicholine chloride administered by infusion
depends upon the duration of the surgical procedure and the need for muscle relaxation. The average
rate of administration for continuous intravenous infusion is 2.5 mg per minute for adult patients.
Solutions containing from 0.1% to 0.2% (1 to 2 mg per cc) succinylcholine chloride have com-
monly been used for continuous intravenous drip. Solutions of 0.1% &r 0.2% may conveniently be
prepared by adding 1 g succinylcholine chloride {the contents of one 10 cc ampul containing 100
mg per cc or of one Anectine brand Succinylcholine Chloride Sterile Powder Flo-Pack unit contain-
ing 1 g) respectively to 1,000 or 500 cc of sterile solution such as sterile 5% dextrose solution or
sterile isotonic saline or lactate solution, The more dilute solution (0.1% or 1 mg per cc) is prob-
ably preferable from the standpoint of ease of control of the rate of administration of the drug and
hence, of relaxation. This intravenous drip solution containing 1 mg per cc may be administered at




NDA 8453/5-006

Burroughs Wellcome Co. MAR 5 1978
Attention: D. A. Knight '
3030 Cornwallis Road

Research Triangle Park, NC 27709

Gentlemen:

We acknowledge the receipt on February 8 and March 1, 1978 of your
communications dated February 2 and March 1, 1978 regarding your
supplemental new drug application of December 7, 1977 submitted pursuant
to section 505(b) of the Federal Food, Drug, and Cosmetic Act_ for Anectine
(succinylcholine chloride) Injection.

. The supplemental application provides for . _
..to be an alternate supplier of the active ingredient succinylcholine
chloride.

- ‘e have comp1eted the,review.ofrthis:suppiemental“application as amended
-and. 1t-4s -approved.—-Our. letter of -Jun€ 22,-1973 detailed the conditions
relating to the approval of this application. _

Sincerely yours,

. Philip 6. Halters, M.D.
Acting Director :
_ Division of Surgical-Denta
Drug Products
_APPROVAL Bureau of Drugs -

| CE; EEA 8453/5-006 | -

Doc.Room/HFD-160

R/D SKoch 3/17/78 .

R/D Init. RAJerussi 3/24/78

R/D Init. PGWalters 3/30/78
- ft pd 3/39/78




J NDA MUMBER
- f 3/5-006
HOTICE 0. APPROYAL . /
NEW DRUG APPLICATION OR SUPPLEMENT °”§jfﬁf§‘°{“’“‘"8:ﬂ“ Issueo
70: FROM:
B u of Drugs
Press Relations Staff (PA~$0) (X] Burea
D Bureau of Veterinary Medicine
ATTENTION

Forward original of this form for publication only after approval letter has been issued and She date of

spproval has been entered above. )
TYPE OF APPLICATION CATEGORY
SUPPLEMENT ABBREVIATED SUPPLEMENT | - . )
Doricinarnoa X0 woa CJ oricinaL noa C3 3o anoa Y] Human ] vETERINARY

TRADE NAME (or other designated name) AND ESTABLISHED OR NCNPROPRIETARY NAME (il any)OF ODRUG

Anectine (succinylcholine chloride) Injection
DOSAGE FORM .

HOW DISPENSED

@ RX orve

ACTIVE INGREDIENT(S) (as declared on label. List by established or nonpropeietery name(s) and include amount(s), i{ smount is

declased on label.)

succinylcholine choride 20 mg/ml

NAME OF ArFLICANY (inciuae City ana State)
Burroughs Wellcome Co.
Research Triangle Park, NC 27709

]
PRINCIPAL ‘NDICATION OR PHARMACOLOGICAL CATEGORY
skeletal muscle relaxant
. COMPLETE FOR VETERINARY ONLY
ANIMAL SPECIIES' FOR WHICH AP_PROVED v
COMPLETE FOR SUPPLEMENT ONLY
CHMANGE APPROVED TO PROVIDE FOR - .
" manufacturing revision. -
FORM PRE PARED 8Y
NAME - DATE
A 3-24-78
_ FORM APPROVED BY
Y NQHE OATE
, . 3-30-78

. Form FD 1642 (4/73) PREVIOUS EDITION MAY BE USED UNTIL SUPPLY IS EXHAUSTED.
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HDA 3-453/5-0C7 MAY 2 2 1985

Burrouchs Wellccme {o.
3536 Cornwaliis Road -
Research Triangle park, ¥ 277C8

Attention: [Denaid A. Knight
Sentlemen:

Please refer to yeur supplemental new drug application dates July 22,
1973 submitted pursuant to section 505(d} of the Federal Food, Drug, and
Coseetic Act for Anectine (succinylchaline chioride) Injection, USP and
Sterile Powder Fle-Pack.

We also acknowledge your additicnal correspondence dated February 24,
1280, January 12, 1832, January 27, 1533 and August 30, 1934 amending the
application.

This supplement (S-007) provides for a revision in the multiple dose vieal
formulation to include &% excess of and sterilization
of the Flo-Pack.

We have completed our review of this supplemental application and it is

© - approved. Our letter of June 22, 1973, detailed the conditions relating

to the approval of this application,

Sincerely yours,

Patricia H. Russell, H.D.
Acting Director
Division of Surgical-Dental
Drug Products
Office of Drug Research and Review
Center for Drugs and Biologics
cc: ATL-DO égFR-4IOO)
NDA S

HFN-33 :

Doc. Room 160 : e

R/D: JPHannan 5/17/85 ‘

R/D init by PHRussell 5/20/85, GBoyer 5/20/85, PHCooney 5/20/85
- FT td W1810Y:5/21/85 , -

APPROVAL
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HDa 8-453/S-007
Page 2

E. Review Notes

The path of submission and resubmission of tinis supplement has _been
lengthy. Provided below is a brief history, particularly of the
submission as it pertains to sterilization of the
Flo-Pack. .

The Burroughs Wellcome Annual Report #12, dated Hovember 28, 1973,
mentioned several menufacturing changes related to these products,

including sterilization of the Flo-Pack product. The
process described is essentially analgous to an process
since there is an N sterilization.

The Administration responded in a letter dated March 12, 1979 in wnich it
was stated that some of the manufacturing and control changes would
require submission of a supplemental new drug application. Questions
were posed concerning the sterilization.

NDA 8-453/S-007, dated July 23, 1979, was submitted in response by
Burroughs-Wellcome. The cycle was briefly described and it was
stated that the other components of the Flo-Pack are sterilized in the
same cycle. :

The Adninistration's response was a letter dated November 2, 1979 in
which further requests were made including microbiological data to
support tihe efficacy of the cycle and the procedures used to monitor
production cycles. :

Burroughs Wellcome then resubmitted the application (WDA 8-453/S-007 RS,
February 26, 1980). The cycle description was essentially 12 hr., 0%
relative humidity, 1309, and 30.7 psi of 83/12 '« A microbiological
study was supplied indicating a sterility assurance level of 10-6,

Review of the resubwission(#1) indicated that it was again insufficient.
The Administration's letter of November 21, 1970 asked for further
information including clarification of qualification studies, validation
data generated in production vessels, qualification data for closure

. componentry, bioburden 1imits, concentration of for production L
cvcles, and monitoring procedures for production cycles. A

The company resubmitted the supplement which was dated Jan. 19, 1982.

The information submitted-as again deemed insufficient and the

?dministration again asked for clarification in a letter dated June 12,
982.

Burrougns Wellcome responded with yet another resubmission dated Jan. 27,
1983, and the Administration responded with further questions in a letter
dated June 6, 1984. The response to those questions is tne subject of

this review, NDA-8-453/S-007RS, August 30, 1984.




NDA 8-453/S5-007
Page 3

It should be noted that the qua]ity of the submissions responding to the
Administration's letters is poor in the opinion of this reviewer. This
supplement, in particular tihat portion dealing with the

sterilization of the Flo-Pack, has had a long and arduous history (since
July 23, 1979). It should further be pointed out that it seems the
company has been marketing the drug using the process since that time
without an approved sugplement (as indicated from distribution data in
annual reports).

‘Since the Flo-Pack is after sterilization, the

expected sterility assurance level for this drug would be 10-3.  The

data submitted over the long history of this supplement indicate that the
cycle is sufficient to ensure such a level of ster1]1ty - End-product

sterility testing which is requ1red for release of lots gives further

evidence at the 10-3 Tevel. It is for these reasons that the

supplement is now recoiznended for approval of the hour

sterilization cycle of the Flo-Pack.

Peter H. Coon%&, Ph.D.
9/28/84

FT-jb,W3065P ,D0061P,10/2/84
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NDA 8453/5-007

Division ov Surgical-Dental Drug Products
Microbiologist's Review No. 1

October 25, 1979
A.1. NDA: 8453/5-007

Applicant: Burroughs Wellcome Co.

Research Triangle Park, NC 27709

AF#: 13-316

Product Name: Anectine(R) Injection
, - ~ Anectine{(R) Flo-pack
Nonproprietary: Succinylcholine chloride

3. Dosage Form: Sterile solution with powder, ‘10cc vial (20 mg/ml).

4. Pharmacological Category: Skeletal muscle

_Amendments: N/A.

7~‘§ﬁﬁ;;‘fi-5§<» Tripattoai i Tl

1979, which addressed Annual Report No. 12

relaxant

Initial Submission: - July 23, 1979. Subject of this Review.

Treisubission responds to the Administration's letter of March 12,
dated November 28, 1978.

Review chemist requested a supplement to provide for changes in

formulation and manufacturing procedures.
2. SJpp]ement provides for (1) a % excess of
the Flo-Pack bottles and package with

D.Conclusions: :
Request that applicant address the following:

in the

compounding of the 20 mg/ml MDV dosage form and (2) sterilization of

‘(1) Rationale for terminal

heat process applied to 20 mg/ml vial. (2) Microbiological data to

support efficacy of cycle and procedures used to monitor production

cycles.

.. NDA 8453/5-007

HFD-160 ' P
VGreenman 10/25/79 -
R/D Init RAJerussi 10/27/79; JPMann 10/29/79
Doc Room 160 '
~ft mv 10/31/79

Vivyan Greenman -
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NDA 2453/5-003

Burrouchs Yellcowe Co. €53
Atteation: D.A. ¥night NOV 21
3930 Cornwallfs Road

Research Triangle Park, 4.C. 27709

Gantlemen:

Please refar to yeur supplemental new drug apnlicaticn of February 26,
1985 submitted pursuant to section 505(b) of the Federal Food, Drug, and
Sosmetlic Act for Anectine Injection

The supplemental application provides for revision in the nanufacturing
procedure to delete the

Ye have completed the review of this supplezental application and 1t is
approved. Qur letter of June 22, 1973 detailed the conditfons relating
to the ppproval of this application.

Sinceraly yours,

James P. Mann, ®.D.

Director

Division of Surgical-Dental
Brug Products

Burean of Drugs

~ APPROVAL

cc: NDA 8453/5-008
ATL-DO (HFD-4100)
HFD-16

- HFD-160/V.Greenman, SKoch ;

R/D by JMSinger(HFD-]GO)H/‘B/SO‘; ,
R/D Bnit. by GBoyer 11/13/80, CRodriguez 11/14/80 & JPMann 11/14/80
Final Typed by JK 11/20/80 ,

Doc. Rm. 160 ’
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NDA 8-453/5-009

DEC 22 1959

Burroughs Wellcome Co.

Attention: George M. Lyon, Jr., M.D.
3030 Cornwallis Road

Research Triangle Park, NC 27709

Gentlemen:

Please refer to your supplemental new drug application of July 23, 1980
submitted pursuant to section 505(b) of the Federal Food, Drug and Cosmetic
Act for Anectine Injection and Flo-Pack. This supplemental application was
resubmitted on June 23, 1981. .

We acknowledge receipt on October 23, 1981 of your communication dated
October 20, 1981 enclosing final printed labeling.

The supplemental application provides for revised labeling.

We have completed the review of this supplemental application and it is
approved. OQur Tetter of June 22, 1973 detailed the conditions relating to the
approval of this application.

At the next printing, the labeling should be revised to state that the
recommended pediatric doses are for endotracheal intubation.

Please submit one market package of the drug labeled in accord with this
supplement when available.

Sincerely yours,

James P. Mann, MD

, Director B
ATL-DO (HFR-4100) Division of Surgical-Dental
NDA 8-453/5-009 Drug Products -
LHFD-160 Bureau of Drugs
HFD-180 ’
HFD-100 .
HFD-616 -

HFD-160 CRodriguez, DShah”’

R/D MSinger HFD-160 11/17/81 - -

R/D init. by: GBoyer 11/17/81; CRSinopoli 11/18/81; CRodriguez 11:48/81;
JPMann 11/19/81
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‘Nda 8-453/5-009Fp
. Medical Officer's Review

Date Completed: November 5, 1981
Original Approval Date: 8/20/52

Name of Sponsor: BurroughsWellcome Co.
. 3030 Cornwallis Road
Research Tirangle Park, N.C. 27709

Date of Submission: October 20, 1981
Date Received: October 23, 1981

Name of Drug: Trade: Anectine Injection, USP
Anectine Sterile Powder Flo-Pack

~Generic; Succinylcholine chloride
Category (Use) of Drug: Depolarizing neuromuscular blocking drug

Dosage Forms and Routes of Administration: Solution of 20 mg/ml in multiple dose
vials of 10 m1 and powder, 500 and 1000 mg in Flo-Pack vials for dilution for
intravenous or intramuscular administration

Type of Submission: Supplement to approved NDA covering revised labeling in
conformance with 21 CFR 201.57, Federal Register notice of May 16, 1980 and
in response to Agency letter of Augustrﬁ, 1981 4

Material Reviewed

The submission consists of covering letter from George M, Lyon, Jr.; M.D., Director,
-Drug Regulatory Affairs, and the agreed upon revisions in labeling (prescribing»
- information) in final printed form. . : : :

Summary and Conclusions o
A;The'labeling fncorporateé those chahges‘transmitted in letter of August 6, 1981

- and is essentially that which will be promulgated through labeling guidelines

for neuromuscular blocking agents and should be approved. , :
"In_réviewing the section on Dosage Administration both in this labeling and that
in proposed guidelines, it is noted that the pediatric dosages are ndtindicated
as those suitable for endotracheal intubation. At the next printing of this

labeling, this should be inserted and will be brought to the attention of HFD-177
by the reviewer. : , , . : .

- Recommendations ' S ' S T

Labelihg as submitted should be épproved; however at the next printing, the

recommended pediatric doses should specify that these are for endotracheal intu-
bation. - ' : I '

Vd

. Patricia H. Russell, m'D. N . | ggg_?ﬁgss HFD-18
o R/DPHRussel11(HFD-160)11/5/¢
[g( Init by:CRodriguez 11/5/81
JPMann 11/6/81
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ANECTINE® (Succinylcholine Chloride) INJECTION, USP
ANECTINE® (Succinyicholine Chloride} Sterile POWDER FLO-PACK®

doses in this range, relaxation developsin about 1 minute; maximum muscular paralysis may persist for about

2 minutes, after which recovery takes place within 4 to 6 minutes. However, very large doses may result in
more prolonged apnea. An initial test dose of 0.1 mg/kg (~0.5 ml) may be used to determine the sensitivity of
the patient and the individval recovery time. ’
FOR LONG SURGICAL PROCEDURES: The dosage of succinylcholine administered by infusion depends
upon the duration of the surgical procedure and the need for muscle relaxation. The average rate for an adult
ranges between 2.5 and 4.3 mg per minute. .

Solutions containing from 0.1% to 0.2% (1to 2 mg per ml) succinylcholine have commonly been used for
continuous intravenous drip. Solutions of 0.1% or 0.2% may conveniently be prepared by adding 1 g

standpoint of ease of control of the rate of administration of the drug and, hence, of relaxation. This
intravenous drip solution containing 1 mg per mi may be administered at a rate of 0.5 mg (0.5 mi)to 10mg (10
ml) per minute to obtain the required amount of relaxation. The amount required per minute will depend
upon the individual response as well as the degree of relaxation required. The 0.2% solution may be
especially useful in those cases where it is desired to avoid overburdening the circulation with a large volume
of fluid. It is recommended that neuromuscular function be carefully monitored with a peripheral nerve
stimulator when using succinylcholine by infusion in order to avoid overdose, detect development of Phase I!
block, foltow its rate of recovery, and assess the effects of reversing agents.

Solutions of succinyicholine must be used within 24 hours after preparation. Discard unused solutions.

Intermittent intravenous injections of succinylcholine may also be used to provide muscle relaxation for long
procedures. An intravenous injection of 0.3 1o 11 mg/kg may be given initially, followed, at appropriate
intervals, by further injections of 0.04 to 0.07 mg/kg to maintain the degree of relaxation required.

The intravenous dose of succinylcholine is 2 mg/kg for infants and small children, For older children and
adolescents the dose is 1 mg/kg.
Intramuscular Use: If necessary, succinylcholine may be given intramuscularly to infants, older children or

adults when a suitable vein is inaccessible. A dose of up to 3to 4 mg/kg may be given, but not more than 150
mg total dose should be administered by this route. The onset of effect of succinyicholine given intramuscularly
is usually observed in about 2 to 3 minutes. o
HOW SUPPLIED: For immediate injection of single doses for short procedures:

Anectine® Injection, 20 mg succinylcholine chloride in each mi,

Multiple-dose vials of 10 mi,

Box of 12 vials, NDC-0081-0071-95.

Store in refrigerator at 2°-8°C (36°-46°F). The multi-dose vials are stable for up to 14 days at room
temperature without significant loss of potency.

For preparation of intravenous drip solutions only:

Anectine® Flo-Pack®, 500 mg Sterile succinylcholine chioride powder,
Box of 12 vials, NDC-0081-0085-15.

Anectine® Flo-Pack®, 1000 mg sterile succinylcholine chloride powder.
Box of 12 vials, NDC-0081-0086-15,

Anectine Flo-Pack does not require refrigeration. Solutions of succinylcholine must be used within 24 hours

after preparation, Discard unused solutions.

BURROUGHS WELLCOME o.
Research Em:\m_m Park, NC 27709

Printed in U.S. September 1981
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ANECTINE® succinsnoune ononoo INJECTION, USP |+
ANECTINE® isuccmvcnoune cionion Sterile POWDER F _.o-lnxw B

r This drug should be used only by individuals familiar with its actions, characteristics and hazards. _

. . By el . . T T A
. DESCRIPTION: Anectine- (succinylcholine chioride) is an ultra s ort-acting depolarizi
muscle a_uxgzo_‘55585maa_..__a:zaa. Can SURELILE e : i
 Succinyicholine ‘chloride is @ white, odorless, slightly bitter powder and very soluble in water, The-drug is
unstable in alkafine solutions but relatively stable in acid solutions, depending upon the concentration of the
,8.:.:8;.m_au,.,sm.ﬁoamo..sauoaea.,mo_s_.oa of succinylcholine chloride should be:stored u

refrigeration topreserve potency. Anectine Injection is a sterile solution for intravenous injection, containing

. Lol

ng-type, skeletal

s

with hydrochlori¢ acid: Methylparaben (0.1%) is added as a preservative. Anectine® Flo-Pack is a sterile
- powder, containing either 500 mg or 1000 mg of succinyicholine chloride in each vial, = - . v
‘The' chemical “name for succinylcholine ' chloride is M.N..zi.Qoé.i.gsamnzc bis(oxy)]bis[N,N,N-
trimethylethaniaminium)dichloride, and the structural formula is: L BT R B

RS :

VO SR
CHRPIETERY | I + R
; ,.mzwnooxmoxnu“oxavu .no_-.. ,ﬂ. o
s 1 CHRGOCHaCHNICHYy T v -

0 :

RIS H

CLINICAL PHARMACOLOGY: Succinylcholine is a depolarizing skeletal muscle relaxant, As does acetylcholine,
it combines with the cholinergic receptors of the motor end plate to produce depolarization. This depolarization
“may be observed as fasciculations. Subsequent neuromuscular transmission is inhibited so long as adequate
.concentration of succinylcholine remains at the receptor site. Onset of flaccid paralysis is rapid (less than one
minute E.Esij qus ﬁa..am_:mzo___. and with single administration lasts approximately 4-6 minutes.
Succinylcholine :is fapidly; hydrolyzed by plasma pseudocholinesterase to succinyimonocholine {which
-possesses nondepolarizing muscle relaxant properties) and then-more slowly to succinic acid and choline.

; glottis and :E,_.__‘,Sn._._s.aaa_m and the diaphragm and all other skeletal muscles S ;
Succinylcholine has no direct action on the uterus or other smooth muscle structures. Because it is highly
-ionized and has low fat solubility, it does not readily cross the placenta. . . ... ... . g
Tachyphylaxis occurs with repeated administration..:: - - :
When succinyicholine s given over a prolon
block {Phase ! block) may change to a block with characterist

ot Y

may be reversed s::»,;.,zn__o_;oms;mn,a:_mu such as neostigmine (See Precautions). " - o
-While succinylcholine has no direct effect on the myocardium, changes in rhythm 'may resuit from vagal
stimulation, such as may result from surgical procedures {particularly in children) or from potassium-mediated
. alterations .in m_a,n~q_m~.m _8:%225 These_effects. are. n::.m.:nnnv by 2&8323. and E_omn:%n

_anesthetics, .., 0 e Sl
-Succinylcholine causes a slight, transient increase in intraocular pressure immediately after its injection and
-during the fasciculation phase, and sfight increases may persist after onset of complete paralysis, This
suggests that the drug should not be used in the presence of open eye injuries. , . P .




ANECTINE® (Succinylcholine Chloride) INJECTION, USP
ANECTINE® {Succinylcholine Chioride) Sterile POWDER FLO-PACK®

mcnn_i_n:o__.:m:mmzom:mﬁg noam.naﬁ:m&_. pain threshold or cerebration. It should be used only with
adequate anesthesia. Py

INDICATIONS AND USAGE: Succinylcholine chloride is indicafed as an adjunct to general anesthesia, to'

facilitate endotracheal intubation, and to provide skeletal muscle relaxation during surgery or :_mn_;anm_...

ventilation, .

CONTRAINDICATIONS: Succinylcholine is contraindicated for persons with genetically determined disorders
of plasma pseudochalinesterase, persanal or familial history of malignant hyperthermia, myopathies associated
with elevated creatine phosphokinase (CPK) values, known hypersensitivity to the drug, acute narrow angle
glaucoma, and penetrating eye injuries. . .

WARNINGS: Succinylcholine should be used only by those skilled in the management of artificial respiration
and only when facilities are instantly available for endotracheal intubation and for providing adequate
ventilation of the patient, including the administration of oxygen under positive pressure and the elimination
of carbon dioxide. The clinician must be prepared to assist or controf respiration.

Succinylchotine should not be mixed with short-acting barbiturates in the same syringe or administered
simultaneously during intravenous infusion through the same needle. Solutions of succinylcholine have an
acid pH, whereas those of barbiturates are alkaline. Depending upon the resultant pH of a mixture of solutions
of these drugs, either free barbituric acid may be precipitated or succinylcholine hydrolyzed. .

Succinylcholine administration has been associated with acute onset of fuiminant hypermetabolism of
skeletal muscle known as malignant hyperthermic crisis, This frequently presents as intractable spasm of the
jaw muscles which may progress to generalized rigidity, increased oxygen demand, tachycardia, tachypnea
and profound hyperpyrexia. Successful outcome depends on recognition of early signs, such as jaw muscle
spasm, lack of laryngeal relaxation or generalized rigidity to initial administration of succinylcholine for
endotracheal intubation, or failure of tachycardia to respond 1o deepening anesthesia. Skin mottling, rising
temperature and coagulopathies occur late in the course of the hypermetabalic process. Recognition of the
syndrome is a signal for discontinuance of anesthesia, attention to increased oxygen consumption, correction
of metabolic acidosis, support of circulation, assurance of adequate urinary output and institution of
measures to control rising temperature. Dantrolene sodium, intravenously, is recommended as an adjunct to
supportive measures in the management of this problem. Consult literature references or the dantrolene
prescribing information for additional information about the management of malignant hyperthermic crisis.

Routine, continuous monitoring of temperature is recommended as an aid to early recognition of malignant
hyperthermia.

PRECAUTIONS:

General: Low levels or abnormal variants of pseudocholinesterase may be associated with prolonged
respiratory depression or apnea following the use of succinylcholine, Low levels of pseudocholinesterase may
occur in patients with the following conditions: burns, severe liver disease or cirrhosis, cancer, severe
anemia, pregnancy, malnutrition, severe dehydration, collagen diseases, myxedema, and abnormal body
temperature. Also, exposure to neurotoxic insecticides, antimalarial or anti-cancer drugs, menocamine
oxidase inhibitors, contraceptive pills, pancuronium, chlorpromazine, ecothiopate iodide, or neostigmine
may resultin low levels of pseudocholinesterase. Succinyicholine should be administered with extreme care
to such patients. If low pseudocholinesterase activity is suspected, a small test dose of from 5 to 10 mg of
succinylcholine may be administered, or relaxation may be produced by the cautious administration of a

0.1% solution of the drug by intravenous drip. Apnea or prolonged muscle paralysis should be treated with
controlled respiration.

mcngi_n:o_smmgcaammaasaaaas:s maanms_o:8um:mam88<25m:osmm<ma§=a~.38m
suffering from electrolyte imbalance, those receiving quinidine, and those who have been digitalized recently
or who may have digitalis toxicity, because in these circumstances it may induce serious cardiac arrhythmias
or cardiac arrest. Great caution should be observed also in patients with pre-existing hyperkalemia, those
who are paraplegic, or have suffered extensive or severe burns, extensive denervation of skeletal muscle due
to disease or injury of the central nervous system, or have degenerative or dystrophic neuromuscular
disease, because such patients tend to become severely hyperkalemic when given succinylcholine.

When succinyicholine is given over a prolonged period of time, the characteristic depolarization block of the
myoneural junction (Phase | block) may change to a block with characteristics superficially resembling a
non-depolarizing block {Phase Il block). Prolonged respiratory depression or apnea may be observed in
patients manifesting this transition to Phase Il black. The transition from Phase | to Phase Il block has been
reported in 7 of 7 patients studied under halothane anesthesia after an accumulated dose of 2 to'4 mg/kg
succinyicholine (administered in repeated, divided doses). The onset of Phase )l block coincided with the
onset of tachyphylaxis and prolongation of spontaneous recovery. In another study, using balanced
anesthesia (N,0/0,/narcotic-thiopental) and succinylcholine infusion, the transition was less abrupt, with

ANECTINE® (Succinyicholine Chloride) INJECTION, USP e
ANECTINE® {Succinylcholine Chioride) Sterile PONDER FLO-PACK® -~ we

great individual variability in the dose of succinylcholine required to produce Phase I1 block. Of 32 patients
studied, 24 developed Phase Il block, Tachyphylaxis was not assogiated with the transition to Phase If block,

and 50% of the patients who developed Phase Il block experienced prolonged recovery, .. e e
When Phase Il block is suspected in cases of prolonged neuromuscular blockade, positive diagnosis should

be made by peripheral nerve stimulation, prior to administration of any anticholinesterase drug. Reversal of
Phase |l block. is a medical decision which must be made upon the basis of the individual clinical
pharmacology and the experience and judgment of the physician. The presence of Phase }! black is indicated
by fade of responses to successive stimuli (preferably “train of four"). The use of anticholinesterase drugsto
reverse Phase Il block should be accompanied by appropriate doses of atropine to prevent disturbances of
cardiac rhythm. After adequate reversal of Phase Il block with an anticholinesterase agent, the patient should
be continually observed for at least 1 hour for signs of return of muscle relaxation. Reversal should not be
attempted unless: (1) a peripheral nerve stimulator is used to determine the presence of Phase Il block (since
anti-cholinesterase agents will potentiate succinylcholine-induced Phase | block), and (2) spontaneous
recovery of muscle twitch has been observed for at least 20 minutes'and has reached a plateau with further
recovery proceeding slowly; this delay is to ensure complete hydrolysis of succinylchaline by pseudocholin-
esterase prior to administration of the anticholinesterase agent. Should the type of block be misdiagnosed,
depolarization of the type initially induced by succinylcholine, that is depolarizing block, will be prolonged by
an anticholinesterase agent. ", v L e e P
Succinylcholine should be used.with caution, if at all, during ocular surgery and in patients with glaucoma.
The drug should be employed with caution in patients with fractures or muscle spasm because the initial
muscle fasciculations may cause additional trauma. . .. RN . . )
Neuromuscular blockade may be prolonged in patients with hypokalemia or hypocalcemia. .~ Ny
Druginteractions: Drugs which may enhance the neuromuscular blocking action of succinylcholine include:
phenelzine, promazine, oxytocin, aprotinin, certain nonpenicillin_antibiotics, quinidine, 8-adrenergic
blockers, procainamide, lidocaine, trimethaphen, lithium carbonate, magnesium salts, quinine, chloroquin,
propanidid, diethylether, and isoflurane, ST e
If other relaxants are to be used during the same procedure, the possibility of a syn rgistic or antagonistic

'

effect should be considered. " e
Pregnancy: Teratogenic Effects: Pregnancy Category C. L B
Animal reproduction studies have not been conducted with succinylcholine chloride, It is also not known
whether succinylcholine can cause fetal harm when-administered to a pregnant woman or.can affect
reproduction capacity. Succinylcholine should be giventoa pregnant woman only if.clearly needed, " """’

i J

Nonteratogenic Effects: Pseudocholinesterase levels are decreased by approximately 24% during uam.;:&
and for.several days postpartum. Therefore, a higher proportion of patientsymay be expected to show

sensitivity {prolonged apnea) to succinylcholine when pregnant than when :o:uamﬁua. ‘ .

Labor and Delivery: Succinylcholine is commonly used to provide muscle relaxation-during delivery by
Caesarean section. While small amounts of succinylcholine are known to cross the placental barrier, under
normal conditions the quantity of drug that enters fetal circulation after a single dose of 1 mg/kg to the
mother will not endanger the fetus. However, since the amount of drug that crosses the placental barrier is
dependent on the concentration gradient between the maternal and fetal circulations, residual neuromuscular
blockade (apnea and flaccidity) may occur in the neonate after repeated high doses to, or in the presence of
atypical pseudocholinesterase in the mother, ..,.. E..,...:

ADVERSE REACTIONS: Adverse reactions consist primarily of an extension of the drug’s pharmacological
actions. It causes profound muscle relaxation resulting in respiratory depression to the point of apnea; this
effect may be prolonged. Hypersensitivity to the drug may exist in rare instances. The following additional
adverse reactions have been reported: cardiac arrest, malignant hyperthermia, arrhythmias, bradycardia,
tachycardia, hypertension, hypotension, hyperkalemia, prolonged respiratory depression or apnea, increased
intraocular pressure, muscle fasciculation, postoperative muscle pain, myoglobinemia, excessive salivation,

“and rash.

DOSAGE AND ADMINISTRATION: The dosage of succinylcholine is essentially individualized and its
administration should always be determined by the clinician after careful assessment of the patient. To avoid
distress to the patient, succinylcholine should not be administered before unconsciousness has been

-induced. Succinylcholine should not be mixed- with short-acting barbiturates in the same syringe or

administered simultaneously during intravenous infusion through the same needle.

FOR SHORT SURGICAL PROCEDURES: The average dose for relaxation of short duration is 0.6 mg/kg
{(~2.0 ml) Anectine (succinylcholine chloride) injection given intravenously. The optimum dose will vary
among individuals and may be from 0.3 to 1.1 mg/ kg foradults (1.0 to 4.0 ml). Following administration of
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NDAR 8-153

MEDICAL OFFICER'S REVIEW
Date Completed: October 21, 1980

Original Approval Date: 8/20/52

Name of Sponsor: Burroughs Wellcome Company
3030 Cornwallis Road
Research Triangle Park, N.C. 27709

..Name of Drug: Trade: Anectine
_— Generic: Succinylcholine chloride

Typefnf_Submission: Final Printed Labeling
. tuie of Submission: July 23, 1980
Date Received: July 28, 1980

Material Reviewed: Covering Letter sigoed by D.A. Knight, Associate Director,
Drug Regulatory Affairs, rationale for revision of package insert, bibliography
.. covering use of Dantroline Sodium in the management of malignant hypothermia.
ZT T Sunmmary

- It is noted that the sponsor sought to include this information in the prescrib-
ing information for the subject product as a means of providing information for
‘safer use of succinylcholine; however there are other changes needed to update
the prescribing information in keeping with presently accepted standards re--
~quested for similar drugs considered as anesthetic adjuncts. In keeping with -

. this needed information for safe ‘administration of the-product, the following
-should be incorporated in a letter to the sponsor requesting revision of the
prescribing information for this product. -~ . ‘ . o

1. The official name of the product, "succinylcholine chloride injection, USP

- should appear on the package insert. : ‘ -

S 2. The "Description" section should ihcludévthe structural formula of thé.éctive
7o swocidngredient, succinylcholine chloride. . _ : -
ié.i-}he "Descriptioh" éection should provide the pH of the solution and the name

' of any additives used to adjust to the final pH. : , S

4. The first paragraph of the "Actions” section is poorly organized and worded.
Dissipated is hardly an‘exact description of the metabolism of the drug.
The information in the first and second paragraphs should be revised and
‘consolidated to_more concisely present information relevant to safe admin-
—wre—istration. The following may be used as a guide to this reviston: '

"Succinylcholine is a depolarizing skeletal muscle relaxant. Like
acetylcholine it combines with the cholinergic receptors of the motor
endplate to produce depolarization. - This depolarization may be ob-
.7 served as fasiculations. Subsequent neuromuscular transmission is
- inhibited so long as adequate concentration of succinylcholine remains
- _ at the receptor site. Onset of flaccid paralysis is rapid, (less than
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one minute after intravenous administration), and with single admini-
stration lasts approximately 4-6 minutes (if the sponsor can sub-
stantiate the longer duration claimed with his product, he may do so).

Succinylcholine is rapidly hydrolyzed by plasma pseudocholinesterase

to succinyl monocholine (which possesses nondepolarizing muscle re-
laxant properties) and then more slowly to succinic acid and choline.
About 10% of the drug is excreted unchanged in the urine. The paralysis
following administration of succinylcholine is selective, initially in-
volving consecutively the levator muscles of the eyelids, muscles of
mastication, 1imb muscles, abdominal muscles, muscles of the glottis

and finally the intercostals and the diaphragm.

Onset and duration of action may be altered by the use of other medi-
cations such as anticholinesterases, depolarizing or nondepolarizing
muscle relaxants, dehydration, electrolyte imbalance, certain non-
penicillin antiobiotics, procaine type local anesthetics. Neuro-
muscular blockage with succinylcholine is potentiated by quinine,
magnesium salts and prolonged by hypokalemia or hypocalcemia.

Succinylcholine has no direct action on the uterus or other smooth
muscle structures. Because it is highly ionized and has low fat
so1ubi]ity it does not realily cross the placenta. :

Tachyphylaxis occurs with repeated administration. Uhen succinly-
choline is given over a prolonged period of time, the characteristic
depolarizing neuromuscular blockmaychange to a non-depolarizing block -
similar to that seen with tubocurarine. - When this diagnosis is con-
‘ -~ firmed by peripheral nerve stimulation, it may be reversed with
e -~ - cholinergic drugs such as physostigmine. "

While succinylchcline has no direct effect on myocardium, changes in.
rhythm may result from vagal stimulation or.potassium mediated alter- .
ations in electrical conductivity. These effects are enhanced by

- cyclopropane and halogenated anesthetics. -

Slight intreaées in intraocular pressure may persist after onset of
complete paralysis. This suggests that the drug should not be used in
open eye injuries. -

~ Succinylcholine has no effect on consciousness, pain threshold or —

~ cerebration. It should be used only with adequate anesthesia."

-5, ,The'“Indications" section'mightybe expanded as follows:

~“Succinylcholine is indicated as an adjunct to general anesthesia,
to facilitate endotracheal intubation, to provide skeletal muscle
- relaxation during surgery or mechanical ventilation and to reduce the
intensity of muscle contractions associated with pharmacologically or.
- electrically induced convulsions." ’ S

"G.filn light of presént understanding, the "Contraindications" section should
"~ be expanded as follows: - ‘.

Al
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“Succinylcholine is contraindicated in patients with known hypersen-
ativity to the drug, genetically determined disorders of plasma pseu-
docholinesterase and myopathies associated with elevated CPK values,"

7. "Usage in Pregnancy" should be removed from the "Warnings" section and placed
in Precautions. The drug should be classified Category B for usage in
pregnancy and an additional paragraph on appropriate usage in Labor and
Delivery should be added to this section.

8. Because of the seriousness of the fulminant hypermetabolic process which
may be triggered by succinycholine and the urgent need to recognize the
problem early to avert a fatal outcome, the statement on malignant hyper-
thermia should be removed to the Adverse Reactions section and more specific
information provided as follows:

"Succinylcholine administration has been associated with acute onset of
fulminant hypermetabolism of skeletal muscle. known as malignant hyper-
thermic crisis. This frequently presents as intractable spasm of the
Jaw muscles which may progress to generalized rigidity, increased ox-
ygen demand, tachycardia, tachyonea and profound hyperpyrexia. Success-
ful outcome depends on recognition of early signs such as inappropriate
response to initial administration of .succinycholine for endotracheal
intubation or failure of tachycardia to respond to deepening anesthesia.
Skin mottling, rising temperature and coagulopathies occur late in the
course of the hypermetabolic process. Confirmation of the diagnosis
requires discontinuance of anesthesia, attention to increase oxyaen

- consumption, correction of metabolic acidosis, support of circulation,

-~ assurance of adequate urinary output and institution of measures to
control rising temperature. Dantrolene sodium intravenous is recom-
‘mended as an adjunct to supportive measures in the management of this
problem. ‘Consult literature references or the Dantrolene prescribing
~information for additional information about the management of mali-

-~ nant hyperthermic crisis.* S L E

9. 1"Dosage and Administration” should be given in mg/kg with miJliter doses
provided in parentheses. A more positive statement relating to discarding
unused solutions should be incorporated in this section.

10. A statement describing use of peripheral nerve stimulator in monitd?ing
neuromuscular blockade as a means of preventing overdosage would be ap-
propriate.

11. The final paragraph of the "Mangment of Adverse Reactions" section shculd
- be rewritten as follows< ’

"

-+ Positive diagnosis of nondepoparizing block should be made by peripheral
- = . nerve stimulator prior to administration of cholinergic drugs when this is
‘ . suspected in cases of prolonged neuromuscular blockade. To prevent
disturbances of cardiac rhythm, the use of these drugs should be ac-
- companied by appropriate doses of atropine. ‘




12.

13.

- 4 -

"The HoW" supplied section should provide a table of available products
to include any additives such as preservatives or hydrochloric acid.

-A statement that the product is restricted to prescription use should be

incorporated as well as a statement to the effect that the products carry
an expiration date. ' :

Conclusions and Recommendations:

The above recommendations should be incorporated in a letter to the sponsor and
revised labeling requested.

Cc:

/s

Patrfbia'H. ﬁussei], M.D.

NDA 8-453
" HFD-

HFD-180

R/D by PHRussel1(HFD-160)10/21/80
- R/D Init. by CRodriguez 10/22/30 & JPMann 10/22/80
‘Final Typed by JK 11/10/80
Doc. Rm. 160

“ Ny 12’5;90
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NDA 8-453/5-011

Burroughs Wellcome Co. MAY 10 1981
Attention: Mr. D. A. Knight -7
3030 Cornwallis Road

Research Triangle Park, NC 27709

Gentlemen:

We acknowledge the receipt on December 16, 1980 of your communidation dated
December 11, 1980 regarding your supplemental new drug application of
October 20, 1980 submitted pursuant to section 505(b) of the Federal,Food,
Drug.iang Cosmetic Act for Anectine Flo Pack and Injection (Succinylcholine
Chloride).

The supplemental application as amended provides for a revision in the assay
procedure from a volumetric determination to a stability indicating
procadure. :

We have completed the review of this supplemental application as amended and
it is approved. Our letter of June 22, 1973 detailed the conditions relating
to the approval of this applicatfon.

Sincerely yours,

James P. Mann, M.D.

g};$c§ar f Surgical 1
, ' sion of Surgfcal-Denta
APPROVAL . Drug Products

NDA 8-453 | »
ATL-DO ( HFR-4100) - Bureau of Drugs

- HFD-16Q, HFD-616
Wbéhah HFD~160 5/11/81
R/D Init IOneson 5/12/81; JPMann 5/13/81

doc room 160 - | .
‘final typed mw 5/14/81 |




Cow) &

o i i;;‘r, L4532 [ S-ely
— - B A ey S

3. Hfl TOAND AD')P

t\»('_ oL ~cn T ‘I\"‘ l\’k\x ()(LYY\ {\‘ T 2_7.707

L3 0F APPLICANT (City and Stuate)

£ 0~y o ‘3 Welltovae . Co

v ; TR
€. HALLD QF DRUG 7. hOAlFF(i RICTAFRY b

= ~ ; A i)
fl}‘.\n RS W \k '31\‘ a;"-_ < K Sv.Ct \"'(T‘i\\\ o ‘).'\_J\_A Crveay

e

8. S

\

L

(‘(&\'x:,\()n ‘:—-;:‘QL (0 ) ')(LX C—,Dko Au»\c_ {")w"n

P CEMERT(S) PRCVIDES FOR:
; M \ LA,

g \J IO \,, X &» W mivnudaane o o 3 *\"\"\" ¢ 7’} / ‘
« : \ Arme na - 17/ S{Z‘

dic (i\b-ﬂ?\\ ,(‘1 » CLAU~NL

10.

FHARNACOLOGICAL CATEGORY fOCHOY DISFEMSED (2. RELATHED LD/ /a7
23 y 3

3‘\’\,&5;\( c\_\\ ff\\/u’)CL“ -v&\ ap Owﬁj s ‘ZL. o3\ ,\ oo

[]‘)/Fd [ avc

LT o T Y ties 'r:\i,‘»(.*& N \C"-\Q .
5e0 \L:»u'(() T4.FOTENCY (ies) .
- ;\,‘ uk;. . Q_L\\u\ \,,\cl 2 0 3\ o \_xkk(‘.[j-‘fvv .
' ARG bV LSon wm <\ g q(l atvvol“:_‘jﬁ an:;‘.v
V5. CHEMICAL HNAME A4D STHUCTURE N
’ NDA 8-453
HED-
R/D DShah HFD-160 5/11/81
R/D Init IOneson 5/12/81; JPMann 5/13/81 |
S ceenrsGOTTUOM T60

=

-
1Y

)

. _‘; . ~ A= . . . - A"K RN .K;‘ Y
@L‘Q\\\(vno}_ ‘*)\,,C-k\ > (‘\_.L/t‘-%‘d\ . \'{_L-:S‘v\l.\ "~ ¢ 1o %d ST Gy _LJ\C\( 3\':‘3 r"k-'

RN R flfwi\ S

T e AR : Vs
G '»\:“"\T\/\ e <\2~’Y\ Ol \Q‘QL/D’! "/"\ TR YT e\ AR+

K’}‘Q- ‘»!:%\,. S NA l v o e iz).—, > Ao“)\,‘o\_ (\‘(‘p--{L' P\:\,.\"\\ o Loﬁnw\~\§—\‘ -

fn&q] cogled mw 5/14/81

1o~ (“,‘.f\_ ] AN i~ Gy .= ‘t-— ~ & \\\\ AV (\7 oo {\—1 l:l'y\\ (~

N

s - N GZX 2 \‘ -t > C ety \/5
““"\’RM\, Naws toso vamon o LY LD Commiém

\v\\x C‘ n&hu o S el s A Nz s

(\ f\ T ,,‘\q. ~\ V\fk\ \,..(4_\/ ) Cr \\l \kt‘\.\ 5\\&\ (._\) K)_§ :}g&

N tth, L \J (\\- \\n\\ NI T (L\»' 21 , N ”f ,\,\\ ) H ¥ O L6o:

PN
N

¢ Cellve Ao 'S.\ll\ li.).;,

e e r-

1

X, A

ie,

CONCLUSIONS AND RECO*!4E NDATIONS .o Gk st R o

<% \ -“: \‘\\J \'-J:‘/\r\'\v (?i?}/\() *-L\\A \)—‘» o '\'\‘\{ AT "“C\’ - c \\-t:‘,(L"D"L’

. { '\ V e - -
ov o Ews chemide elle U Be Sl o\
‘ 5\

MAY 195 1920 & ’

’

PP

REVILCER .
—— g e e e d e e e ————
l's.;:,-rudu.‘ Aty : CATE Cf viaLE
i']
L.

S@l

—_— O S - i -
. ‘ g [N
DISTRIDUTION Lo SRIGINAL JACHETY / ‘r VIEWER S DIVISIO B E-‘ L
e LA L T Mt J [ s AWt S AV o M St PR WO B e e ~? Camt R T A - - . r— .t e W Al
Favar by RIS IO ) FOREVIOUS FOITION P'AY o UsT ung lll &.’SL.\ l‘ E‘n \'| 10
ISEEIAR / N

, -




IND/NDA__8-453 S - DATE_November 43, 1980

4

IND/NDA 8-453
Review and Evaluation of Pharmacology and Toxicology Data

. _ __,—"‘."—. \
SPONSOR/APPLICANT: Burroughs Wellcome Co. _ :
) S \F;j??///i::h/j
DRUG: Anectine (succinylcholine chloride) { \ ] i3/'//
- : { -
CATEGORY: Ultra Short-Acting Depolarizing Type Muscle Relaxant e

TYPE OF SUBMISSION/DATE: Supplement (11) - Octgber 20, 1980

EVALUATION: This supplement provides for a revision in the assay proqedufe
from a volumetric determination to a stability-indicating
procedure. -

ACTION INDICATED: This supplement is approvable from the standpoint of
_ pharmacology- A .

- A

Clyde G. Oberlander -
_Pharmacologist =

DISTRIBUTION: Routine NDA

cc: NDA 8-453; ( HFD-160; HFD-180; -
R/D COberiander 11/13/80; Init JKInscoe 11/13/80;
Xer 11/24/80; Doc.Rm.160, s - o




NDA 8-453/S-012

Burroughs %allcome Co.
Attn: Yr.o D, A, Xnicht : . e

32

o

T 4 A e
3023 Corowallis Road ETR 41 198¢
Research Triaagle Park, NC 27703

-~

zhe raczist on MNovarber 13, 1931 and January 25, 19862
isations datzd Novarher 13, 1981 and Jdenuary 22, 1082
suoplaiental new drug aoslication of Cctober 30, 1951
uant to ssciicn 205{b) of the rederal Fcod, 8rug, and Cos
« Arectineini (succinylcholine chlorida) Injection,
1 applicaticn as amended providas for a change in the
‘ram the
and ' vials. -
We have completed the review of this supplemantai aoo?1cat.ow as
amendad and it is approved. Qur Ietter of Jun 22, 1073 detailed the
conditions relating o the appiroval 01 Lhis a ),)ll\,dt.un.

Sincarely vours,

James P. Mann, M.D.

Director

Division of Surgical-Dentdl
Drug Products

Bureau of Drugs

NDA 8-453 : -
ATL-DO HFR-4100 , .

HFD-160, HFD-616 . ' ' _ ' -
~R/D DShah HFD-1602/3/82 S\ taz|u|l S~

S/D Init §Sin0poli 2/3/82; JPMann 2/4/82

oc room 160 -
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Food and Drug Administration

/ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
@ Rockville MD 20857

NDA 20-262 / S-026, S-027, S-028

-9
Bristol-Myers Squibb Pharmaceutical Research Institute APR 1998
5 Research Parkway - P.O. Box 5100
Wallingford, CT 06492-7660

Attention: Cheryl L. Anderson
Director, Worldwide Regulatory Affairs

Dear Ms. Anderson:

Please refer to vour supplemental new drug applications dated October 7, November 19 and 18,
1997, received October 9, November 20 and 21, 1997, respectively, submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Taxol (paclitaxel) Injection, 30 mg/5 mL
and 100 mg/16.7 mL.

We acknowledge receipt of your submissions and correspondences to S-026 dated October 20,
23. and 27. December 22,1997, January 15, February 2, 3.9, 19, and 25, March 10, and 12, and
April 1 and 6. 1998. We also acknowledge receipt of your amendment dated January 9, 1998,
containing final printed labeling (FPL), for supplemental applications S-027 and S-028 and the
correspondence to S-027 dated January 13, 1998. We note that the submissions to S-027 and S-
028 have been superseded by the February 19, 1998 submission to S-026. Therefore, the
submissions to S-027 and S-028 will not be reviewed. but they will be retained in our files.

The User Fee goal dates for these applications are April 9. May 20 and 21, 1998.

Supplemental application S-026 provides for the use of Taxol as first-line therapy for the
treatment of advanced carcinoma of the ovary in combination with cisplatin. Supplemental
application S-027 provides labeling changes to the ADVERSE REACTIONS section. and
supplemental application S-028 provides labeling changes to the DESCRIPTION. DOSAGE
AND ADMINISTRATION: Stability, HOW SUPPLIED: Storage sections.

We have completed the review of these supplemental applications, including the submitted draft
labeling. and have concluded that adequate information has been presented to demonstrate that
the drug product is safe and effective for use as recommended in the enclosed modified draft
labeling. Accordingly. these supplemental applications are approved effective on the date of this
letter.

L

The final printed labeling (FPL) must be identical to the enclosed modified draft labeling.

Please submit 20 copies of the FPL as soon as it is available. in no case more than 30 days after it
is printed. Please individually mount ten of the copies on heavy-weight paper or similar
material. For administrative purposes, this submission should be des;j gnated "FINAL PRINTED




NDA 20-262 / S-026, S-027, $-028
Page 2

LABELING" for approved supplemental NDAs 20-262 / S-026, S-027, S-028. Approval of this
submission by FDA is not required before the labeling is used.

Should additional information relating to the safety and effectiveness of the drug become
available, revision of that labeling may be required.

In addition, please submit three copies of the introductory promotional material that you propose
to use for this product. Alj proposed materials should be submitted in draft or mock-up form, not
final print. Please submit one copy to the Division of Oncology Drug Products and two copies of
both the promotional material and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising
and Communications, HFD-4(0

5600 Fishers Lane

Rockville, Marviand 20857

<&

or” 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:

Should a letter communicating important information about this drug product (.e..a “Dear
Doct

MEDWATCH, HF-2

FDA

5600 Fishers Lane
Rockville, MD 20852-9787

Please submit one market package of the drug product when 1t is available.

We remind vou that You must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.8]

If you have any questions. please contact Dianne Spillman, Project Manager. at (301) 594—574(}

Sincerely vours,

/5/ -9.9¢

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

Director

Division of Oncology Drug Proucts

Office of Drug Evaluation |

Center for Drug Evaluation and Research

ENCLOSURE
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cc:
Original NDA 20-262
HFD-150/Div. files (with labeling)
HFD-150/CSO/D.Spillman (with labeling)
HFD-150/S Honig (with labeling)
/G.Williams (with labeling)
/1.Jee (with labeling)
/R.Wood (with labeling)
/M .Brower (with labeling)
/P.Andrews (with labeling)
/M.Takeuchi (with labeling)
/A Koutsoukos (with labeling)
/S.Ibrahim (with labeling)
/A Rahman (with labeling)
/L.Vaccari (with labeling)
/D.Pease (with labeling)
/R.DeLap (with labeling)
HFD-002/0RM (with labeling)
HFD-101/Office Director (with labeling)
DISTRICT OFFICE
HF-2/Medwatch (with labeling)
HFD-92/DDM-DIAB (with labeling)
HFD-40/DDMAC (with labeling)
HFD-613/0GD (with labeling)
HFD-733/DPE (with labeling) - for all NDAs and supplements for adverse reaction changes.
HF1-20/Press Office (with labeling)
HFD-021/ACS (with labeling)

Drafted by: dds/3-30-9§

Initialed by: S.Honig'4-2-98
G.Williamsi4-2-98
J.Jee 4-2-98
R.Wood 4-2-98
M.Brower.4-3-98
P.Andrews.4-2-98
M.Takeuchi:4-2-98
A Koutsoukosi4-2-98
S.Ibrahim4-7-98
A.Rahman4-7-98
D.Pease'4-2-98 b
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APR ~9 1938

- Medical Officer Labeling Review

Application: sNDA 20-262/SE1-026
Sponsor: - Bristol-Myers Squibb Pharmaceutical Research Institute
Drug: Paclitaxel

Proposed indication: Paclitaxel in combination with cisplatin for first-line therapy: of
advanced ovarian cancer

Letter Date: April 6. 1998

Review Date: April 8, 1998

The sponsor was sent a copy of labeling revisions. based on the label submitted in
‘the SNDA: this FDA response included comments from the Medical and
Biopharmaceutical reviewers, the team leaders, and Robert Delap. M.D.. Ph.D.. Division
Director. A teleconference was held on April 2, 1998 to discuss several issues the
sponsor had with proposed FDA labeling changes. This submission contains the
sponsor’s proposed labeling.

Reviewer Comments:

1. Page 3. Efficacy table for the Phase 3 First-line ovarian carcinoma study:

The sponsor declined to place p-values in the Efficacy table and instead stated
they would be included in the text. in order to be consistent with the rest of the labeling.

FDA: Confidence intervals should be deleted. It is not explicitly stated that onlv
significant p-values are given: it is therefore not clear to the treating physician what is
significant and what may be significant but not reported.

For this 1able. the p-values to be included are as follows:

Clinical response p=0.04
Pathological response p=0.001
Pathological complete response p=0.20
Time 10 progression p=0.0008
Survival p=0.0002
2. Page 3. following the table:

The following sentence should be inserted after “The adverse event profile....”: .

. Page 3:
The revisions are acceptable as written.

(U8)

N

. Page 6:
The sponsor deleted the sentence °
' Instead. a sentence at the end of the paragraph was

inserted:




This
statement does not convey our concern that the 24 hour schedule may have greater
activity than the 3 hour infusion schedule. The sponsor’s statement (at the end of the
paragraph) should be changed to: -

5. Page 6 bottom:
The following sentence should be added after the sponsor’s revised statement:

6. Page 9:
The sponsor has reworded the indication in accordance with the FD A proposal.

7. Page 11, Nursing Mothers:
The sponsor has appropriatelv clarified the Nursing Mothers section.

8. Page 11. Pediatric Use:
The sponsor has complied with the FDA recommendations for this section.

9. Page 13. Adverse events:
A. The medical reviewer agrees that the proposed changes in the adverse event
percentages were minimal and that the original text can remain in the labe].
B. Asterisks should denote comparison with p < 0.05 by Fishers Exact Test.

TAXOL Cisplatin Cyclophosphamide/Cis
(n=196) ‘ platin (n=213)

Bone marrow
Neutropenia <2000 96 (R

<300 8- Igx
Thrombocytopenia <0000 26 RIS

< (e 1 g
Anemia <li &8 86
<§ i3 9

Infections 23 13
Febrile Neutropenia [ el
Hypersensitivity
reactions »
All & 1=
Severe 2" =
Peripheral neuropath) ,
Any 23 20
Severe 3 -
Nausea and vomiting
Any 63 ’ 65
Severe 10 1
Mbyalgia/arthralgia -

Any 9= 2=




Severe ] -
Diarrhea

Any 16* 8"
Severe 4 ]
Asthenia

Any . 17 10+
Severe ] 1
Alopecia

Any 3
Severe 6

*p<0.05

10. Page 16: Hematologic )
The sponsor inserted the additional information about febrile neutropenia.

‘However, the following statement should be added:

1

Also, the additional information the sponsor provides about fever and
infection should be identified as derived from the Taxol/cisplatin arm.
The other revisions on this page are acceptable.

11. Page 18. Gastrointestinal events:
The sponsor declined to include the FDA statement about diarrhea. This
statement should be inserted.

12. Page 18, Other Clinical Events:
The sponsor’s statement is -

The sponsor should add:

13. Page 18. Overdosage:

The sponsor did not include the FDA statement. -
This
statement should remain in this section. as a reminder about the possibility of ethanol
toxicity may prompt-additional protective measures in the event of an overdose.

14. Page 19. Dosage and Administration:
The sponsor has altered the Dosage and Administration section. The statement

This statement pertains
only to (2) in this section (i.e.. dosing and administration in second-line therapy) and
should be retained in this section. Second. the sponsor has omitted the second half of the




DODP statement in this sentence:

It is important to point out to clinicians
that there is uncertainty about optimal administration; there is a trend towards a non-
significant improvement in efficacy parameters with the 24 hour infusion. This section
should remain as written by DODP.

Note to the Project Manager:

Page 14: Adverse event tables for the Phase 3 second-line ovarian cancer and
breast carcinoma studies. .

The sponsor should use asterisks to indicate where P is < 0.05 in these tables
during the course of labeling for the non-small cel] lung cancer indication.

Susan Flamm Honig. M.D. U —/ -

Medical Reviewer

/S/

Gx‘allt Williams. \1D
Team Leader
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Medical Officer Labeling Review

Application: sNDA 20-262/SE1-026
Sponsor: Bristol-Myers Squibb Pharmaceutical Research Institute
Drug: Paclitaxel

Proposed Indication: Paclitaxel in combination with cisplatin for first-line therapy of advanced
ovarian cancer

Letter Date: 10/7/9 ; 2%9/% Lot a,})

Review Date: 2/26/9%

As this application is an efficacy supplement, most of the label has been reviewed in the
past. A recent efficacy supplement prompted re-review of the label. This review will address
revisions made by the sponsor in the current application. These revisions are noted in volume 1,
pages 23-41. An amendment was submitted 2/19/98 with further revisions. The following page
numbers refer to the label pages in the amendment:

Page 1: Dianne Spillman. Project Manager. noted a change in wording that now reads

She will cheek the accuracy of this statement with the PharmTox reviewers.
Page 3: Dianne Spillman noted a discrepancy in the spelling of ) She
will check the correct spelling with the PharmTox reviewers.

Page 3:
The sponsor’s proposed revision is as follows:

The biopharmaceutical reviewer, Safaa S. Ibrahim, Ph.D., states that this revision should
be deleted (review dated 2/3/98), as no data has been submitted for review. The statement should
remain the same as the original statement in the current package insert:

Reviewer Note: ' .
This comment was sent to the sponsor with the biopharmaceutical review. In a facsimile
the sponsor agreed to retain the original statement.

Page 4: ;
A. Sponsor’s proposed revision, first paragraph “...significantly longer time to
progression (median 16.6 vs. 13.0 months, p=0.0008)...."

The data for time to progression should be changed to “(median 15.7 vs. 12.6 months,
p=0.0006)...”. This change is based on the reviewer's analysis of time to progression using
~corrected censoring dates.




B. The sponsor’s efficacy table is as follows:

Efficacy in the Phase 3 First-line Ovarian Carcinoma Study

Taxol/Cisplatin Cyclophosphamide/Cisplatin
Clinical Response: (n=113) (n=127)
--rate (percent) 60 : 30
--95% Confidence Interval (51-69) (41-59)
Pathological Response: (n=196) (n=214)
--rate (percent) 34 20
--95% Confidence Interval (28-41) (13-26)
Time to Progression (n=196) (n=214)
--median (months) 16.6 13.0 .
--95% Confidence Interval (14.7-19.7) (11.3-14.7)
Survival (n=196) (n=214)
--median (months) 35.5 242
--95% Confidence Interval (29.6-39.6) (20.6-29.0)

The table should be corrected as follows; reviewer revisions in bold italics:

Y
APPEARS THIS WA
ON ORIGINAL




Efficacy in the Phase 3 First-line Ovarian Carcinoma Study

Taxol/Cisplatin Cyclophosphamide/Cisplatin
Clinical Response: (n=113) (n=127)
--rate (percent) 62 48
--95% Confidence Interval
Pathological Response: (n=196) (n=214)
--rate (percent) 34 20
--95% Confidence Interval (28-41) (15-26)
Pathological Complete (n=196) (n=214)
Response:
--rate (percent) 21 16
--93% Confidence Interval
Time to Progression (n=196) (n=214)
--median (months) 13.7 12.6
--95% Confidence Interval
Survival (n=196) (n=214)
--median (months) 3355 242
--95% Confidence Interval (29.6-39.6) (20.6-29.0)

These revisions are based on the reviewer's analysis of clinical response and time to
progression. The sponsor was informed of these differences in facsimiles dated 2/6/98 and
2/25/98. The sponsor replied on 2/25/98 to the questions about clinical response and on 3/10/98
to the questions about time to progression.

The pathologic response rate includes a combination of complete pathologic response
(pCR) and microscopic residual disease. The pathologic response rate was si gnificantly better on
the paclitaxel-cisplatin arm, but there was no significant difference in pathologic complete
response rate between the two arms. As the PCR has been associated with an improved outcome
in ovarian cancer patients, it is important to include this parameter in this table.

We recommend that the sponsor add p-values to this table, which are more meaningful to
clinicians than confidence intervals. The confidence intervals can be deleted if the sponsor "~
chooses to save space.

Page 5: Adverse events table

A. Corrections to the stated rates

The rate of infections should be 22% for taxol/cisplatin and 16% for

cyclophosphamide/cisplatin, rather than 21% and 15% respectively.

The rate of all hypersensitivity reactions on taxol/cisplatin should be 9%, rather than 8%.

‘The rate of any symptoms from peripheral neuropathy for taxol/cisplatin should read 26%
instead of 25%. '

These revisions-are based on a MS Access query of the submitted database.




B. Additions

The sponsor should include the percent of patients on each arm who experienced febrile
neutropenia, which was significantly different on the two treatment arms.

The sponsor should include the percent of patients on each arm who experienced
arthralgia/myalgia, diarrhea, asthenia, and alopecia, other toxicities that were significantly
different between the two arms. -

P-values should be added to this table to indicate which toxicities were significantly

different.
Although the incidence of cardiovascular events was significantly different berween the

two arms, this toxicity should not be included in this table. This difference is most likely due to
the requirement for cardiac monitoring on the PT arm but not on the PC arm; most of the events
were asymptomatic and clinically insignificant. The placement of this information in the table
would not provide useful clinical information.

Page 12:
The sponsor’s proposed revision is as follows:

This line should read: o

Page 18: The sponsor’s proposed revision is

The revision should read

Page 19: The sponsor added a sentence about the incidence of Grade IV neutropenia in ovarian
cancer patients treated with PT. Additional information about febrile neutropenia should be
Inserted. '

Page 21: The sponsor should add information about the diarrhea seen in GOG 111 to the
: section.

Page 22: Under the last sentence states

In GOG 111, 17% of PT patients compared to 10% of PC patients experienced asthenia.
The additional information gained from the clinical trial should be discussed instead of
conveying the impression that the only available information is from voluntary safety reports.

Page 23:
A. The sponsor deleted

No new data has been submitted that demonstrates the optimal regimen for paclitaxel




75

administration; this sentence should be retained in the labeling. slightly altered as given below.

B.

Ovarian cancer

The sponsor’s proposed revision is as follows (sections revised by the reviewer are in
bold print):

This section should read as follows:

For previously untreated patients, the submitted trial used Taxol in combination with
cisplatin. There is no information on the efficacy of carboplatin in this patient population.
Second, this trial used paclitaxel given as a 24 hour infusion. The Division has not reviewed data
utilizing a 3 hour infusion.

/S _

Susan Flamm Honig, MG,
Medical Reviewer

~ /3

Grant Williams, M.D
Team Leader
ac. NPA zo- 262 /S-C26
HED-1SD /o Foliy
/D-,S e

/S Honi
SE DM A rma

5//’/’/‘/5




Medical Officer NDA Review: Paciitaxel (Taxol) MAR 25 )o08
March 235, 1998

1.0 General Information

1.1 NDA Information
1.1.1 NDA 20-262/SE1-026

1.1.2 Submission Date: October 7. 1997

1.1.3  First draft: February 24, 1998

1.1.4  Completion date: March 25, 1998

1.2 Drug Name

1.2.1  Generic Name: Paclitaxel
NSC-125973; Taxol A: BMS-181339-01:
BMY-43622

1.2.2 Trade Name: Taxol

1.2.3  Chemical Name: 5 beta. 20-epoxy-1. 2 alpha. 4. 7 beta. 10

beta. 13 beta-hexahydroxvtax-11-en-9-one-
4. 10-diacetate 2-benzoate 13-ester with (2R.
3S)-N-benzovl-3

1.3 Sponsor: Bristol-Myers Squibb Pharmaceutical
Research Institute (BMS)

1.4 Pharmacologic Category: Antimicrotubule agent
1.5 Proposed Indication: Primary treatment of ovarian cancer

1.6 Dosage Form and Route of Administration:
Non-agueous solution for dilution
IV infusion

1.7 NDA Drug Classification: Priory
1.8 Related INDs and NDAs: NDA 20-262 o

sNDA 20-262/S-022 (second-line treatment .
of AIDS-related Kaposi's sarcoma

INDs held by BMS: - IND
IND

INDs held by IND
i IND

IND

IND




RS

IND held by IND

INDs held by individual investigators:

1.9 Foreign Marketing: No section included in the NDA

Paclitaxel is approved in Canada for second-
line therapy of ovarian cancer
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3.0 Material Reviewed/Clinical Data Sources/Administrative Review

3.1 Source

3.1.1 Pre-NDA and supplemental NDA submissions

The supplemental New Drug Application for paclitaxel. SNDA 20-262/SE1-026. contains
101 volumes. This review is derived from information contained in volume 1. clinical and
statistical data in volumes 3-6. and case report form tabulations and data listings-in volumes 7-
19. Case report forms comprised volumes 20-101and were reviewed as necessary.

Other sources of information for this review include the pre-NDA packet prepared by the
sponsor and the correspondence between the FDA and BMS prior to the NDA submission. This
correspondence 1s summarized in section 3.3, Administrative Review.

3.1.2 sNDA amendments
Several amendments were submitted to the NDA:
1. SNC-026  Letter Date 102097
The sponsor submitted a written request to the Medical Research Council of the United
- Kingdom for interim data from the ICON 3 study. A reply from MKB Parmar. the Acting Chief
Medical Statistician of the group. indicated that the MRC policy is to maintain confidentialitv of
all results while the trial is open to patient accrual. The Data Monitoring Committee

recommended accrual of 2000 patients. which is anticipated in the spring of 1998. Resulis from
the ICONS3 study should be available in late 1998 or earlv 1999.

2.SE1-026 Letter Date 10/23/97

The sponsor submitted PDF files of imaged case report forms for all patients. as agreed
upon by the FDA reviewers and BMS prior to the NDA submission.

3. Letter date (by facsimile) 12 497

The sponsor submitted a copy of the abstract submitted to the 1998 ASCO meeuny
updating the results of the EORTC-Canada trial (Stuart G. Bertelsen K. Mangioni C. et al.
Updated analysis shows a highly significant improved overali survival for cisplatin-paclitaxel as
first line treatment of advanced ovarian cancer: Mature results of the EORTC-GCCG.
NOCOVA.NCIC CTG. and Scottish Intergroup trial.) They also asked whether data tapes from
the EORTC-GCCG and GOG 132 studies were required for the review of the NDA. [Division
response: Please send these data tapes if they become available during the review time line.]

4. Safety Update 2/3/98

The sponsor submitted the required four-month safety. update. which stated that reported
adverse events were similar to the incidences reported in the SNDA.

5. Labeling revisions 2/19/98
The sponsor submitted changes to the proposed labeling in the NDA submission.
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3.1.3 Response to FDA requests for information

During the review process, several FDA Requests for Information were sent to the

sponsor by the medical reviewer. The dates of the Response to FDA Request for Information are
listed below:

Response 1o FDA Request for Information:
December 22. 1997

January 13, 1998 i
February 2. 1998

February 23. 1998

March 10. 1998

3.1.4 ODAC meeting

The questions and votes from the Oncolo

gic Drug Advisorv Committee meeting on
March 20. 1998 are summarized in Appendix C.

- 3.1.5  sNDA summary

The pivotal trial identified by the sponsor 1s BMS protocol number CA139-022
(Gynecologic Oncology Group [GOG] protocol 111).

cyclophosphamide and cisplatin versus paclitaxe] and
with suboptimal Stage 1] and Stage IV ovarian cancer. The primary endpoints were response
rate. response duration. and survival as defined in the original protocol. A subsequent
amendment (less than a month after the study opened to accrual) changed the primary endpoint to
progression-free survival (PFS). with survival as a secondary endpoint and response as a tertiary
endpoint. This trial provides the basis for the SNDA application. A literature review of
published results of prospectivelv randomized trials of pachtaxel in untreated ovarian cancer
patients and a literature review of published results of paclitaxel therapy. either alone or in
combination. in untreated patients with advanced ovarian cancer is included in the submission.

This trial was a randomized comparison of
cisplatin as first-line therapy of patients

3.2 Key volume numbers

TOPIC VOLUME
Labeling

Clinical study report. CA 139-022 (GOG 11 1)
Explanation of patient code numbers

‘Original GOG protocol

Blank case report forms

Randomization logs

Page 38
Page 206

L) L) L) L) L) —




On treatment signs and symptoms

D
Literature review. randomized studies 4-5
EORTC study ' 4 Page 56
GOG-132 4 Page 199
Neijt et al 5 Page ]
du Bois et al 5 Page 48
ICON3 S Page 147
Literature review, nonrandomized studies 6
List of differences between BMS and GOG results 15

33 Administrative review

Notification of Submission Plans. June 10. 199~

Submission No. 069 1o IND from the sponsor outlined the plan for the
submission of data for a sSNDA for approval of Taxol as first-line therapy of patients with ovarian
cancer. The submission contained BMS protocol CA139-022 (GOG protocol 111). a copy of the
published report of this study (McGuire WP. Hoskins W1. Brady MF, et al. NEJIM 334: 1-6.
1996). a description of the data collection. an example of a case report form. and an example of a

_ data tabulation form. The sponsor indicated that'the SNDA submission will contain a Bristol

Myers Squibb-generated study report. a Microsoft Access data tape. and SAS datasets. Hard
copy data tabulations from the GOG study will be included as well.

The sponsor did not request a pre-sNDA meeting.

FDA Internal Pre-sNDA mecting.

Although the sponsor did not request a pre-sNDA meeting. the FDA reviewers met
internally to ensure the completeness of the application. The following
communicated to the sponsor:

(1) Provide study reports from other first-line trials of paclitaxel for ovarian cancer (eg.
GOG 132 presented by Muggia and the European’Canadian trial presented by Piccart at the
American Society of Clinical Oncology [ASCO] meeting in 5/97)

(2) Explain why BMS created their own database from the GOG database

(3) Provide a description of significant differences between the BMS and GOG databases

(4) Submit the original electronic GOG database ’ o

(5) Include a list of patients where the BMS results for survival. time to progression. A
response rates. and serious adverse events were different from the GOG results o

(6) Provide the BMS case report forms for the patients listed in point 3

(7) Provide an example of primary source data

(8) Please give an estimate of the volume of source data forms for a given patient. since

. the reviewers may request copies of- these forms for selected patients from the list generated in
point 5

list of requirements was

~(9) Include an electronic table in Access which documents the data (table name. field
name. code. decode, label. and case report form page)

(10) Please consider the possibility of electronic mail links for rapid communication




during the review process

Sponsor Response 10 FDA Requirements July 22,1997

The sponsor replied to each point individuallyv: .

1. The sponsor indicated that “At this time BMS does not have in 1ts possession either the
raw data nor study reports from these studies for inclusion in the application....”. Instead. theyv
planned to provide a review of all published data from randomized Phase III studies that used
paclitaxel as first-line therapy for ovarian cancer and were initiated after GOG 111. and to
provide the hard copies of the ASCO slide/poster presentations referred to in the FDA
communication.

2. The sponsor indicated that the GOG database represented selective entry of available
data. The BMS database is generated from raw data and is more complete.

3. The differences between the GOG and BMS databases are as follows:

The GOG generates a database with 1 record per patient with selected data: the BMS
database uses multiple datasets and separate records for each treatment course. as
appropriate.

The GOG database contains data for clinical response. surgical response. and time to
progression. However. no information on individual lesion sizes 1s included. The BMS
database contains all available tumor measurements with dates and permits calculation of
response rate. time to progression. time to response. and duration of response.

The GOG database summarizes adverse events by the worst toxicity grade. but the

categories of adverse events are limited to 12. and only events thought to be related to the

study drugs are included. The BMS database reports adverse events more extensivelyv
(events/grades at each course of all documented events: multiple categories: all events.
nat just those related to swudy drugs) and includes all collected laboratory values.

4. The GOG electronic database will be incl
been reviewed by BMS.
3. The requested list will be provided.

6. All BMS case report forms will be
the FDA.

7. and 8. The primary source data are the GOG flow sheets and case documentation. -~

They average 50-73 pages per patient. The sponsor will include paper copies of the flow sheets.
as they have not been imaged.

9. The requested table will be included.
10. The sponsor has scheduled a meeting With the appropriate FDA staff to identifv and
implement a secure system for electroriic communication.

s

uded in the submission. although it has not

provided as electronic images only. if acceptable 10

FDA telecon with Bristol-Myers S(/uibb. Augusr 12, 1997

All of the Tesponses to the FDA requirements were acceptable. including the proposal to
submit the BMS case report forms as electronic images only, except for point 1. The telecon was
held to discuss this point. Since the initial communication on July 3, the FDA staff became
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aware of another large trial of paclitaxel as first-line therapy for ovarian cancer. the ICON3
(International Collaboration on Ovarian Neoplasm) study (Editorial, Lancet 349. No. 9066: 163+
June 7. 1997)." To date, this trial has accrued 1254 patients. with a target accrual of 2000
patients. The FDA reviewers discussed the need to review the published literature in the context
of the review of an NDA: the need for complete data was also stressed.

The agreements reached during this meeting were:

. BMS will contact the GOG and the European-Canadian study group to explore the
availability of additional study information other than reprints or abstracts. This
information could include statistical reports. unaudited raw data. or other available

material

. BMS will contact the UK branch of its company to explore the availability of study
information from the ICONS3 trial A

. BMS will submit the original protocols and amendments for all studies: GOG 111. GOG

132. the European-Canadian study, and ICON3

Bristol-Mvers Squibb. Response to FDA Request for Information. Seprember 12, 199~

In this communication, the sponsor agreed to provide statistical summaries and data lapes
for GOG 132 and the European-Canadian study. “The statistical summaries. ASCO abstracts.
ASCO presentations. and study protocols will be provided in the SNDA application. When the
data tapes are received from the Investigators. they will be forwarded to the FDA reviewers.

The FDA agreed with the sponsor that no data listings. case report forms. or integrated
summaries were necessary for these studies.

With regard to ICON3. the sponsor indicated that ICON3 ~__is an ongoing study and that
BMIS is therefore unable to provide data from this study in the planned submission.”

FDA communication 1o Bristol-AMyers Squibb. September 22, 199~

- The division stated that if an interim analysis for the ICON3 trial was conducted. the
oncology reviewers would like the opportunity to evaluate the results. This information could he
submitted during the course of the SNDA review. '

Sponsor’s Teleconference Request. F. ebruary 9. 1998

The sponsor had previously indicated that it planned to have the principal Investigators
from the EORTC-NCI-C study and from the GOG-132 study present trial results during the
sponsor s portion of the presentation. At an internal meeting. Dr. DeLap. Division Director.
stated that while the sponsor could read an abstract or cite published results. data from trials not
reviewed by FDA could not be presentéd. Dianne Spillman. Project Manager. conveved this
information to BMS during a telephone conversation. The sponsor then sent a facsimile
requesting a teleconference to discuss this point. The teleconference was held and the
division’s position was reiterated. ’
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4.0 Chemistry/Manufacturing Controls

Paclitaxel is a marketed drug; the chemistry and manufacturing controls have been

previously reviewed and approved. The sponsor submitted an Environmental Assessment. which
will be reviewed by the Chemistry Reviewer, Josephine Jee. Ph.D.

5.0~ Animal Pharmacology/Toxicology

Paclitaxel is a marketed drug; the preclinical pharmacology has been previously reviewed
by Margaret Brower, Ph.D. and approved.

6.0 Human Pharmacology, Pharmacokinetics, Pharmacodynamics

Paclitaxel is a marketed drug: the clinical

pharmacology has been previously reviewed by
Margaret Brower. Ph.D. and approved.

7.0 Relevant Human Experience/Literature Review

Because the sponsor submitted a published literature review as part of the application. the

reviewer's literature review and discussion in the context of the NDA will be presented in section
11.0.

8.0 Summary of Clinical Studies

8.1 Pivotal trials

The sponsor submitted one pivotal trial in this sSNDA: CA 139-022 or GOG 111. This
study was a prospective multicenter randomized trial of cyclophosphamide and cisplatin versus
paclitaxel and cisplatin as first-line therapy of advanced stage ovarian cancer. This trial is
reviewed in detail. ‘

The sponsor describes the generation of the database for this study. The GOG required
the submission of a series of reporting forms. GOG internal forms. documents from patient
records, and representative pathology and cytology slides that were centrally reviewed. Data was

extracted from these records in order o' generate the GOG database. The contents of the GOG
database are as follows: g

Patient demographics
Patient pre-treatment characteristics
Surgical measurements from initial and second-look laparotomies



Dosing data per course

Clinical and pathologic response with dates

Date of clinical recurrence

Date of death or last known follow up

Worst on-study toxicity as CTC grade for 18 toxicity groupings
GOG evaluation of patient eligibility, response, protocol violations

This data was transferred to BMS. The sponsor then created its own database from the
source documents to include all available information. Examples of additional data included in
the BMS database are all adverse events (the GOG database included only AEs felt by the
investigators to be related to study drug) and all tumor assessments (the GOG required only 1-2
measurable indicator lesions). The sponsor expanded the limited number of GOG adverse event
categories in order to allow better assessment of events such as infection, febrile episodes.
cardiovascular events, peripheral neuropathy. arthralgia/myalgia. and gastrointestinal events.

BMS performed an audit of documents on randemly selected patients. The records of 97
patients treated at 19 different sites were examined and were used to create a database with the
same structure as the BMS database. The database created on the 97 patients from documents
derived from the study sites was compared 10 the database generated from the GOG database for
the same 97 patients. The comparison of the audited and GOG databases will be discussed in the
Efficacy section. section 9.5. Where a discrepancy in pathology review between the study site
and the GOG existed. the central GOG review was used.

8.2 Supportive trials

Supportive information for this application includes a literature review of both
randomized and non-randemized trials of paclitaxel as first-line therapy in ovarian cancer.

These studies are listed in the following tables and the relevant trials are reviewed in section
11.0.
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Table 1. Summary of published randomized trials of paclitaxel as first-line therapy for ovarian

cancer.
Study Number | Institution/ Therapy Taxol Dose | Number Efficacy
Group and Schedule of
patients
CA 139-209 EORTC/ PT v.PC 175 mg/m* 680 PFS:16.6 v_ 12 months
Intergroup over 3 hours OS: 35v. 25 months*
cResponsc: 37% v. 439,
PCR: 3% v, 0%
CA 139-057 GOG-132 PTv.Tv.P | 135 mg/mr 648 PES:14.1v. 1141, 164
over 24 hours months
with P; 200 0S:26.61v.26.0v.30.2
mg/m- over months
24 hours as cResponse: 67.2% v
single agent 42.0% v. 67.2%
PCR:22% v 6% v,
14.3%
CISCATAX.18 | Neijt TCBDCA 173 meg'm- 211 NA
' (Dutch’ v.PT over 3 hours
Danish’ in both arms
Swiss)
duBois T:CBDCA | 183 mgnr 660 NA
(AGO) v, PT over 3 hours
(both arms)
ICONA Medical T/CBDCA 175 mg/m- 2000 NA
Research v. CBDCA | over 3 hours
Council or CAP

cResponse= clinical partial and complete response in the subset of patients with measurable disease .
pCR = pathologic complete response (on the subset of patients with a clinical CR who underwent second-look

laparotomy’)

PT= cisplatin and paclitaxel: PC=cisplatin and cyvciophos

* ASCO 1998 abstract

phamide: T=paclitaxel: P=cisplatin: CBDCA:carboplmin/
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Table 2. Published non-randomized trials of paclitaxel as first-line therapy for ovarian cancer
(cited by BMS). [Table adapted from sponsor’s tables 1 and 6, volume 6. pps. 39, 44]

Study Institution Ovarian pts/ | FIGO Stage | Debulking: Response
Number Total pts IH/nAav optimal/ rate:
‘ suboptimal/ | All pts/Eval.
none Pts (ovarian
pts)
Taxol Alone

CA 139-093* NorthWest 33733 --'--/33 -=/=-/33 3690:48%
Thames

CA 139-090* | Scandinavian 2727 --'27/-- --/27/-- 32%/61%

' Taxol/Cisplatin
CA 139-010 | Johns Hopkins 6'44 -6 (111 = TV) -~/6/-- 83%07100%
- (sequential - -
use)
CA 139-070 NCIC-CTG 20.29 +21°3 111672 31%°82%
Cleveland 1633 19 (advanced) —mfenien NA (pilot for

Chinic toxICIty)

Taxol/Carboplatin

CA 139-073 Fox Chase 39/39 39 (advanced) -=lenfam 46%0 73%¢
GOG 9202
CA 139-099 ECC 36536 - 2412 —=fanlen 53%70%
' Amsterdam
CA 139-238* Newcastle 1111 461 7/40- 27% 7%
CA 139-178* Inst. Roussy 40:40 - 40 (1 +1V) /el NA
CA 139-179* | KAO Germany 1474 14 (advanced) -efenien NA .
23-93.015% KAO Germany 15,"15 13 tadvanced) —efenden NA
CA 139-091 Velindre H. 301’50 30 (advanced) eefanien 53%./73%
36-93.031 U. Milan 27127 --123/2 13/14/-- 63%/81%
36-93.017* S. Orsola H. 9/9 --/9 (1T +1V) -~/--/-- NA

|LBakef-Nonon MD. 14/14 weien)em o] NA
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Study Institution | Ovarian pts/ | FIGO Stage | Debulking: Response
- Number Total pts ATV optimal/ rate:
suboptimal/ | All pts/Eval.
none Pts (ovarian
pts)
Three Drugs
CA 139-061 NCI-Med. 13/13 1/5/6 3/9/-- - 69%/73%
Branch
Salpetriere 14/14 --/10/4 --/6/8 64%/82%
B-W/ Amgen M.D. 23/26 23 (advanced) --/23/-- 63%/88%
Anderson .
High Dose
CA 139-146 U. North 2726 --/2/-- --/2/-- 100%0/100%
Carolina
CA 139-121 Memorial 1616 1/11/4 6/10/-- 81907100

* Accrual continuing and or interim analysis on a patient subset

8.3

Ongoing studies in ovarian cancer. including trials sponsored by BMS and investie
inttiated trials. are summarized in the following table:

Ongoing trials

cator-




Redacted !

pages of trade
secret and/or
confidential

commercial

information
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9.0 CA139-022/GOG 111: Phase III randomized study of cyclophosphamide and
cisplatin versus Taxol and cisplatin in patients with suboptimal Stage I1I and Stage IV
epithelial ovarian carcinoma

Trial Accrual Dates: April 13, 1990 to March 2, 1992

Data Cutoff: March 30, 1995

9.1 Rationale and objectives

Ovarian carcinoma is diagnosed in 26.800 women in the United States year)y. with a
similar incidence in other countries around the world (Parker SL, Tong T. Bolden BA. Wingo
PA. CA:Cancer J. for Clin. 47[1]: 5-27. 1997). The disease is usually diagnosed at an advanced
stage. and few women are cured despite the high activity of platinum-based regimens. Standard
therapy has consisted of either cisplatin or carboplatin in combination with cyclophosphamide.
Although initial response rates are 60-70%. responses are not durable. The median survival of
these advanced stage patients is 18-24 months, and the S-vear survival is 10-20%. The activity of
paclitaxel in ovarian cancer led to its approval by the FDA for use in patients who had failed
first-line or subsequent chemotherapy for the treatment of metastatic carcinoma of the ovary.
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Preclinical evidence of synergy between paclitaxel and cisplatin. evidence of non-overlapping
toxicity seen in pilot clinical trials, paclitaxel’s novel mechanism of action (microtubule
stabilization) and the activity seen with this compound in pre-treated ovarian cancer patients led

to the current study, which tested this combination as first-line therapy of advanced stage ovarian
cancer.

The objectives of this trial were:

To determine response rate, response duration, and survival in suboptimal Stage Il and
Stage I'V ovarian cancer treated with two different platinum-based combination
chemotherapy regimens [amended less than a month after the study opened to determine
progression-free survival as the primary endpoint. surv
response as the tertiary endpoint]

To evaluate the relative activity of a new combination, cisplatin/taxol. as compared 1o the
standard regimen. cisplatin/cyclophosphamide '

To further evaluate the toxicities of the new combination of cis
patient population

To compare the relative toxicities of the two regimens

To compare the therapeutic index of the two regimens

ival as the secondary endpoint. and

platin‘taxol in this larger

Reviewer Comment:

I. Endpoints should be prospectively defined. However. the change in the priman
endpoint with recalculation of the sample size at a time point when few patients had been entered

on trial should not affect the results. A MS Access query indicated that 9 patients had been
entered on study at the time the amendment was made.

9.2 Design

This trial was a randomized controlled multicenter open-label Phase 11 trial in
chemotherapy-naive suboptimal Stage 111 and Siage IV ovarian cancer patients who had
undergone optimal surgery for ovarian cancer. The study was conducted by the GOG in 86
hospitals affiliated with its member institutions in the United States. Patients were stratified by
measurable or non-measurable disease and then randomized to receive either cisplatin‘paclitaxel
(PT) or cisplatin‘cyclophosphamide (PC). Randomization was performed centrally by the GOG
office and was balanced within and across GOG centers. The regimens were as follows:

Cisplatin 75 mg'm 1V at 1 mg minute Dayv 1

Cyclophosphamide 750 mg m” IV bolus Dav 1 The drugs may be given together

4

OR g

Paclitaxel 135 mg‘m” as a 24 hour continuous infusion Day 1
Cisplatin 75 mg‘m” IV Dayv 2
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Both regimens were given every 21 days for a total of 6 cycles.

Patients randomized to receive PT were premedicated with dexamethasone 20 mg po 14
and 7 hours prior to the paclitaxel infusion, benadryl 50 mg IV 30 minutes prior to paclitaxel. and
ranitidine or its generic equivalent 50 mg IV 30 minutes prior to paclitaxel. The dexamethasone
was given IV in patients with active emesis from bowel dysfunction. The paclitaxel was mixed
1n 4 aliquots, each administered over 6 hours for stability reasons. Patients had continuous
cardiac monitoring during the taxol infusion. which could be discontinued after 2 cycles if no
cardiac toxicity was observed; the protocol was later amended to require cardiac monitoring for
all cycles based on reports of ventricular tachycardia. "

All patients had a baseline postoperative abdominal-pelvic CT scan prior to study entry:
patients with measurable disease were restaged every 2 cycles. Patients with a complete clinical
response at the conclusion of their assigned therapy and all patients with non-measurab]e disease
- were required to undergo a second-look laparotomy within 8 weeks of the last cycle of
chemotherapy. The protocol was later amended to exempt patients with CA-125 values of
greater than 100 from the second-look laparotomy. Patients were required to complete a 21 item
self-report questionnaire and a 5 item nurse-administered neurologic assessment prior to the first
cycle and 4-6 weeks after the last cycle of therapy. As noted below. the time points for these
assessments were changed in protocol amendments. A summary of all the required study
parameters is attached in Appendix A. )

Dose reductions in cisplatin were not permitted. Renal or neurologic toxicity mandated a
treatment delay. but not a dose reduction. Cyclophosphamide or paclitaxel could be dose-
reduced to 500 or 110 mg/m- respectively for grade 4 nadir hematologic toxicity (except grade 4
anemia). In the subsequent cveles. the drugs were given at the starting dose unless there was
persistent grade 3-4 adverse effects. Paclitaxel was discontinued for AV block but not for
asymptomatic sinus bradvcardia.

Patients were removed from study for :

. Grade IV hematologic LOXICIty requiring a treatment delay of > 6 weeks

. Persistent creatinine elevation > 2.0 mg'dl for more than 6 weeks

. Grade IV non-hematologic LONICItY requiring a treatment delay of > 6 weeks
. Grade I1I-1V peripheral neuropathy requiring a treatment delay of > 6 weeks

The protocol was amended 15 times. mncluding 1 amendment made prior to patien:
accrual and 1 amendment for closure of accrual. with multiple changes per amendment. \lost of
the amendments corrected tvpographical and grammatical errors or clarified statements in the
consent form. The changes are summarized below-

April 11, 1990 Correction of t¥pographical errors (prior to patient accrual)
April 20, 1990 Clarification of one sentence in the consent form
May 11, 1990 1. Patients with non-measurable disease and a CA-125> 100 despite a-

complete clinical response were not required to undergo a second-look




August 24, 1990

January 4. 1991

February 8. 1991

April 5. 1991
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laparotomy.

2. An audiogram was required pre-treatment.

3. The statistical section was changed. The primary endpoint was altered

from frequency and duration of complete response to progression-free
interval. Response was listed as the third endpoint. The median time 10
progression with a cisplatin-based regimen was assumed to be 10.3
months for women with measurable disease and 14.4 months for women
with non-measurable disease. Median survival estimates were unchanged
from those in the original protocol. A clinically significant difference was
considered to be an increase in the TTP by 40% or more. A sample size of
360 patients was calculated to provide an 84.6% chance of detecting a
treatment effect of this magnitude. The new calculations provided an
82.7% chance of detecting a 40% increase in the median survival after 24
months of follow up, and an 80% chance to detect a 19% increase in
complete responses due to taxol. Plans for an interim analysis were also
outlined: the analysis will be performed when there are 30 failures in the
PC group, expected after 2/3 of the sample size is accrued. If the
progression-free interval is greater among PC patients. the studyv would be
stopped early. with a loss in power of 3%. If the progression-ree interval
is greater among PT patients with a p=0.003. the studv will be stopped
early with an increase in type I error of 0.3%.
4. Solution preparation standards were updated.

1. The ovarian cancer surgical procedure and second-look laparotomy
sections were revised.

2. Taxol drug stability data were updated.
3. A postoperative abdominal CT scan was not required if the measurable
disease was present outside the abdomen. pelvis. or retroperitoneum.

3. Cytology slides from malignant pleural effusions were required for
submission.

The Neurologic Assessment procedure was limited to 6 studv sites.

All patients randomized to PT were required to undergo cardiac
monitoring on all cvcles because of reports of ventricular tachvcardia.

I. Two additional study siies were added to the Neurologic Assessment
list.

2. Additional timepoints were added for the Neurologic Assessment: prior
to cyele 5 and after a negative second-look laparotomy.
3. Patients with non-measurable disease were required to undergo a
postoperative pelvic examination and abdominal CT scan.
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June 10. 1991 Demographic data was collected with the Neurologic Assessment.

July 29. 1991 Holter monitoring was instituted for a subset of patients, 70 on each arm.
August 9, 199] A ninth site was added for Neurologic Assessment.

September 27. 1991  These changes were retrospective 1o July 29, 1991. Neurologic
Assessments were added at the 3 and 6 month follow up Visits.

February 21. 1992 Protocol closed to accrual as of March 2, 1992.
May 22,1992 Taxol stability data were updated.
November 23.1992 A study pathologist was named as a principal investigator.

June 3. 1994 Paclitaxel information was updated and new information about adverse
events was added to the consent form.
Reviewer Comment: )

1. The trial was open-label. However. conducting a double-blinded study with these
drugs was not possible because of the complexity of the ancillary procedures required. Tor
example. patients on PC would have been required to undergo a prolonged hospitalization. taken
either the same paclitaxe] premedication or placebo premedication. etc. This approach was not
feasible or ethical.

2. Stratification was performed for measurable versus evaluable disease and by GOG
center but not for other factors. This approach is reasonable: there is little prognostic difference
between suboptimal Stage 111 and Stage I'V patients. and all patients were required to have eood
performance status. the most Important prognostic factor. Stratification by measurability of
disease allowed calculation of response rates. Stratification by GOG center was designed to
maximize the comparability of results across the country. One potential drawback: each center
was trequently comprised of a main hospnial and several smaller hospitals. Thus. there may have
been intracenter variations in treatment according to subcenter. However, the large number of
hospitals (86) precluded further stratification. Randomization should offset any bias. -

3. The nurse-administered assessment evaluated neurotoxicity alone. As defined in the '
original protocol. the 21 item self-administered inventory was designed to measure neurotoxicitv:”
but the first 8 questions could address either peripheral neuropathy or general quality of life
issues. The quality of life measures are limited by the non-blinded nature of the study. In
addition, the time points nitially chosen were baseline and the conclusion of chemotherapy. The
endpoint will cause bias in the results. since patients who complete 6 cycles of chemotherapy
with a partial or complete response are likelv to have significantly different results than patients
who stepped therapy because of progressive disease or chemotherapy-related toxicity. The
choice of an intermediate endpoint, such as after cycle 4. would give a more accurate comparison
of the two groups. The addition of the cvcle 3 time point as well as the timepoints during follow-
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up addressed this limitation. However, because of the timing of the amendments. these data wil]
be limited by missing timepoints and the limited number of sampled sites.

4. Stringent criteria to maintain dosing were included in the protocol.

5. The addition of increased cardiac monitoring allowed for a better delineation of
paclitaxel-related arrhythmia; the voluntary Holter monitoring in both treatment arms allows a
comparison to untreated patients with comparable medical problems. The requirement for
monitoring during all paclitaxel cycles was due to literature reports of ventricular arrhyvthmias. A
MS Access query of cardiovascular adverse events revealed premature ventricular contractions: ]
patient . had an asymptomatic 4-beat run of ventricular tachycardia. No
significant occurrences of ventricular tachycardia were noted.

6. Although CA-125 has not been accepted as a surrogate marker of patient benefit. an
elevated value is likely to be associated with persistent disease. It is appropriate to spare these
patients the morbidity of the second-look laparotomy procedure.

7. The statistical section was changed early in the course of the study. less than a month
after the study opened to accrual. The endpoint was changed from response rate to time to
progression. an endpoint associated with patient benefit. The trial retained the statistical power
to detect a meaningful difference in response. TOP. and survival. This amendment should not
influence the outcome of the study. A MS Access query was performed to ascertain the number
of patients entered on study prior to the statistical amendment. Between 4/13/90 and 5/11/90. 9

patients were entered on study and began treatment. This small number is unlikel

Yy to introduce
bias.

9.3 Eligibility, enrollment, and demographic/baseline characteristics

9.3.1 Inclusion/exclusion criteria

9.3.1.a Inclusion criteria
Patients with established ovarian epithelial cancer. suboptimal (> lcm in diameter) Stage
11l and Stage IV, All patients must have optimal surgery for ovarian cancer. with at least
an exploratory laparotomy and appropriate tissue submitted for histologic examination.
A TAH/BSO should be performed when appropriate
One of the following pathologic subtypes: serous. mucinous. clear cell. or endometrioid
adenocarcinoma, undifferentiated carcinoma, mixed epithelial carcinoma
Measurable or non-measurable disease. but patients with measurable disease are
preferred. To qualify as measurable disease. lesions must measure at least 3 cm on CT:
patients are required to have restaging every 2 cvcles

Must have cytologic confirmation that a pieural effusion is malignant, if entry is based on
this site ’

Must be entered within 6 weeks of staging surgerv
Adequate bone marrow. renal. and hepatic function
. GOG PS 0. 1. 2 [Reviewer note: GOG PS = ECOG PS]
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9.3.1.b Exclusion criteria
Borderline carcinoma, “probably malignant™. or a pathologic subtype not listed above
. Optimally debulked Stage I patients

*  Previous cancer chemotherapy of any type or radiation therapy

. Septicemia, severe infection. acute hepatitis, or severe gastrointestinal bleeding

* . History of cardiac arrhythmia or patients on anti-arrhythmic medication

. Inability to complete the study or the required follow up

. Unclassified cases of ovarian cancer (unable to verify tumor arising from ovarian tissue)
. Prior history of malignancy other than non-melanoma skin cancer

9.3.2 Enroliment, removal from study, protocol violations

9.3.2.a Enrollment
Four hundred ten patients were randomized on study. 196 to PT and 214 to PC. Two
hundred forty patients had measurable disease. 113 on PT and 127 on PC. Twenty-one of these
patients were inevaluable. 11 on PT and 10 on PC. for the following reasons: 6 patients on each
arm had the wrong primary, 5 patients (randomization not given: v
completed therapy but had inadequate tumor evaluations performed.
and 4 patients requested to go off study prior to completing therapy (randomization not given:

. Of the 177 with non-measurable disease. 87 were
randomized to receive PT and 90 to receive PC.

Several patients were incorrectlv stratified: 1 patient on each arm was incorrectly
stratified as measurable disease: 4 patients on PC and 3 patients on PT were incorrectly stratified
as non-measurable disease. The sponsor noted that 113 patients on PT actually had measurable
disease. as did 127 patients on PC. One patient on the PC arm never received treatment

she died of a postoperative pulmonary embolus prior to cvcle 1.

Reviewer Comment:

1. There are unequal numbers of patients on the two treatment arms. Randomization logs
were available for 43 of the 86 hospitals and probably represent the 43 official GOG centers.

each with several subsites. The sponsor was asked to clarify this point. In a Response to FDA
Request for Information (RFRI) dated 12/22,97. the sponsor confirmed that patients were
stratified by GOG center, not by subcenter. Patients were randomized consecutively by center.
regardless of the subcenter that contributed the patient. On FDA review, the logs were filled in
correctly. in chronologic order. without skipping assignments. and without gaps. The imbalance —
is probably due to the stratification for measurable and non-measurable disease and because
some centers accrued only 1 or 2 patients. For example. of the 43 logs provided. 5 centers A
entered patients with measurable disegse only and 4 centers entered patients with non-measurable
disease only. Eleven centers entered 2 patients each. and 24 centers entered | patient each.

2. The number of patients incorrectly stratified totaled 1 1, representing 3% of the studv
population. The errors were equally distributed between the two arms and should not affect the
outcome of the studyv.

3. The sponsor corrects the number of patients with measurable disease and uses actual,
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not randomized, measurability in the response analyses. As randomized, 109 patients on PT arnd
124 patients on PC were considered to have measurable disease. Although not a true intent-to-
treat analysis, this correction is acceptable.

4. The number of inevaluable patients with measurable disease is 21/240, or 8.8%. This
rate is acceptable for a study of this design in this disease. Again, inevaluable patients were
equally distributed between the two arms.

5. The sponsor indicates that 5 patients were inevaluable on the measurable disease
stratum because they had inadequate tumor evaluations performed. These patients, according to
review of their case report forms, had a baseline CT scan and had no further radiographic
evaluations. All 5 underwent a second-look laparotomy. Thus. these patients were inevaluable

for clinical response. but should be evaluable for pathologic response, time to progression. and
survival.

9.3.2.b Removal from study
Patients were removed from study for the reasons summarized in the following table:

APPEARS THIS WAY
ON ORIGINAL
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Table 4. Removal from study (modified from sponsor table 23, volume 3. page 87)

Reason off study

Number of patients (%)

Cisplatin/Taxol Cisplatin/Cyclophos- Total
phamide
Completed treatment 168 (86) 165 (77) 333 (81)
Drug-related toxicity: 11(6) 15(7) 26 (6)
Renal 2 4 6
Orotoxicity -- 5 3
Hypersensitivity h) -- h)
Hematologic -- 4 J
Polyneuropathy 1 -- 1
Emesis -- 1 1
Sei:‘m'e.s -- 1 1
Cardiac 1 -- ]
Cutaneous 1 -- 1
Infection 1 -- ]
Disease progression 5(3) 20(9) 25 (6)
Death: 6(3) 3(2) 11 (3)
Disease progression 2 -- 2
Treatment 1 3 4
complication
Intercurrent disease 3 2 3
Patient request 4(2) 7(3) 11 (3)
Wrong primary 1(1)” 1(<1) 2 (<2)
tumor 7
Never treated - - 1 (<1) 1(<1)
Cerebrovascular 1(1) - 1 (<1)
accident
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Reviewer Comment:

1. There are no drug discontinuations for hypersensitivity to cisplatin listed here.
However. in sponsor Table 18, volume 3, page 81, one patient experienced a
hypersensitivity reaction to cisplatin on the sixth and final cycle, with premature discontinuation
of therapy.

2. Patient developed heart block during cycle 6 after 4.5 hours of the taxol
infusion. This patient received the full dose of cisplatin and was considered to have completed
therapy. according to the sponsor. This patient is not the patient reported as off-study for cardiac
adverse event. The patient removed for cardiac reasons was patient who had ECG

" changes consistent with silent ischemia.
3. The narratives for the patients removed from study were reviewed. Although patient
(PC) 1s listed as removed from study due to renal toxicity, the narrative reports only a

grade 1 creatinine elevation at study discontinuation. Her concomitant problems included grade
IV leukopenia and granulocytopenia. grade 111 nausea and vomiting, grade III svmptomatic
pericardial effusion. grade II bilateral pleural effusions, thrombocytopenia (grade not given). and
grade I hypokalemia. None of her toxicities met the off-study criteria. although it is appropriate
from a clinical standpoint to remove her because of multiple severe toxicities. With significant
pericardial and pleural effusions. the patient may have had progressive disease. There is no
significant difference in the incidence of renal toxicity (any or severe) between the two arms.
even after removal of this patient.

4. The cutaneous toxicity consisted of Stevens-Johnson svndrome secondary 1o
vancomycin in a patient treated with PT who developed neutropenic sepsis. The sponsor has
conservatively attributed it to study therapy. although it was probably due to antibiotic therapy.

5. The patient removed due to neurotoxicity had grade II neurotoxicity recorded. Grade
I or greater neurotoxicity was required for removal from study.

9.3.2.¢ Protocol violations
Three hundred seventy patients were eligible. Forty patients.did not meet all of the

eligibility criteria. and were equallv distributed between the two arms (20 on PT and 20 on PC.
These violations are as follows:
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Table 5. Summary of major and minor protocol violations (modified from sponsor table 7.
volume 3, page 67 and Table 10, page 70)

Protocol Violation

Number of patients,

Number of patients,

Cisplatin-taxol Cisplatin-
cyclophosphamide

Major violations:
Diagnosis other than ovarian 8 10
cancer
History prior malignancy 2 (breast)
Optimally debulked 1
Wrong stage I (stage IB)
Minor violations:
No baseline AST ha -3
No baseline bilirubin 2 1
No baseline platelet count 0 ]
Elevated AST 4 3
Elevated creatinine ] 1
Low white blood cell count 0 1
Low platelet count ] 0
Wrong cell type: Total =8 Total = 10
Ovarian--low malignant 1 1
potential
Unknown primary 3 4
Primary peritoneal ] 2
Gastrointestinal 2 1
Endometrial/ovarian 1 1

Endometrial
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Reviewer Comment:

1. Because of the equal distribution of the protocol violations. both major and minor.
between the two arms, the study results are unlikely to be significantly affected.

2. Other protocol violations include some of the removal-from-study decisions: one
example is given in Reviewer Comments 3 and 5 following section 9.3.2.b. Some patients were
removed by investigators who believed it was in the patient’s best interest rather than according
to study criteria. However. the number of patients removed in this fashion was small. affected
both arms. and is unlikely to significantly affect the study results.

9.3.3 Patient demographics and baseline characteristics; tumor
characteristics

9.33.a Patient characteristics

The median age in each arm was 39 vears. Eighty-four percent of patients had a -
performance status of O or 1: 16% had a PS of 2. There was no significant difference in the
distribution of performance status between arms. The extent of pretreatment procedures was
comparable in the two treatment arms.

No patient had received prior hormonal therapy. radiation therapy. or chemotherapy for
cancer treatment. All patients had undergone at least 1 laparotomy prior to protocol entry. Forty-
one patients had been optimally debulked (6 randomized to PT. 8 randomized to PC with no
residual tumor: 13 and 12 respectively with <lcm residual tumor). All of these optimally
debulked patients. except the one noted in the protocol violations. had Stage 1V disease. There
was no significant difference in the amount ot residual tumor between the two arms.

In terms of laboratory tests. 48% of patients in each arm had grade 1-2 anemia at baseline.
probably due to extent of disease and prior surgery. Hematology parameters were balanced
between the two arms. Forty-three percent of patients on each arm had at least 1 abnormal Liver
function test at baseline. most commonly an elevated alkaline phosphatase (34% PT. 37% PC).
The majority of the elevations were grade 1 and were not significantly different between the two
arms. Five percent of PT patients and 6% of PC patients had grade 1 creatinine elevauons and
1% in each arm had grade 2 creatinine elevations. Again. these differences were not significant.

9.3.3b Tumor characteristics
Sixty-six percent of patients had Siage III disease and 34% had Stage I\ disease. The-
diagnosis of ovarian carcinoma was confirmed on central pathology review in 96% of patients:
serous adenocarcinoma was the most common tvpe. representing 74% of PT patients and 64% of
PC patients (p=0.023). The other cell types were evenly distributed between the two arms. as
was the distribution of histologic grade. )
9.3.3.c " Extent and type of disease
_Two hundred forty patients had measurable disease. 113 on PT and 127 on PC: 170 had
non-measurable disease (85 on PT and 87 on PC). The most common sites of disease in the
patients with measurable disease. considering all measurable and non-measurable lesions. were
the pelvis (103 patients. 43%). the abdomen (81 patients, 34%), pleural effusions ( 62 patients.
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26%). liver (31 patients; 21%), ascites (49 patients, 20%). lymph nodes (40 patients. 17%). lung
(18 patients. 8%). skin/soft tissue/other (11 patients, 3%). and bone (2 patients, 1%). The
distribution of disease sites was comparable in the two treatment arms. A median of 1
measurable site per patient was identified for evaluation of tumor response. This lesion
measured 2-5 cm in size in 65% of patients with measurable disease (61% PT. 68% PC).
Twenty-six percent of these patients had a lesion between 5 and 10 cm (28% PT. 24% PC ). and
3% of patients had a lesion greater than 10 cm (2% PT. 4% PC). There was no significant
difference in the number or size of indicator lesions between the two chemotherapy arms. A CT
scan was used to assess response in 70% of patients with measurable disease; physical
examination was used alone in 16% of patients, a different imaging modality in 3%. and the
procedure used was not reported in 11% of patients. Again, these differences in method of
assessment were not significantly different between the two arms.

Reviewer Comment:

1. The sponsor lists the actual measurability of the patients, rather than their randomized
(Intent-to-treat) status. The randomized numbers were 109 patients with measurable disease on
PT and 124 on PC.

2. There were more patients with the serous cell type on PT than on PC. However.
histologic subtype is not a significant prognosti¢ factor. and this imbalance should not affect the
study outcome. [Reference: Ozols RF. Rubin SC. Dembo AJ. and Robboy S. Epithelial Ovarian
Cancer. In Hoskins WJ. Perez CA. Young RC (eds): Principles and Practice of Gyvnecoloaic
Oncology. page 748. Philadelphia. 1.B. Lippincott, 1992.] Also. this factor was not identified in
adjusted analyses by the FDA statistician as a significant prognostic factor.

9.3.4 On-study therapy

One patient randomized to PC died prior to treatment. A total of 1074 cycles of PT were
given to 196 patients: 1143 cycles of PC were administered to 213 patients. The range of cvcles
per patient was one to 6: the median number of courses in each arm was 6. In the PT arm. 85,79,
of patients received 6 cycles: in the PC arm. 77.9% received the planned 6 cycles.

9.34.a Dose reductions

There was a significant difference in the incidence of dose reductions between the two
arms: 27% incidence of dose-reduction overall for paclitaxel and 21% for cyclophosphamide )
(p=0.003). The predominant reason for dose reduction in both arms was hematologic toxicity:
275 of the 288 paclitaxel dose reductions. and 238 of the 244 cyclophosphamide dose reductions.
In the PT arm, 5 patients had dose reductions in-paclitaxel because of hypersensitivity reactions.
1 because of cardiac arrhythmia. 3 because of physician decision. and 2 because of dosing error.
In the PC arm. 6 patients had dose reductions because of a dosing error. The need for dose-
reductions increased with the number of cycles: on course 1, 3% of patients received a decreased
dose of paclitaxel and <1% received a decreased dose of cyclophosphamide. At cvcle 6. these
values were 39% and 30% respectively.
The protocol did not permit dose-reductions for cisplatin. only treatment delays.
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However. 10 patients on PT received 12 cycles of chemotherapy with a reduced dose of cisplatin.
The reasons for dose reduction included a hypersensitivity reaction (1 cycle). 5 cycles in which
cisplatin was not given because of removal from study for a paclitaxel hypersensitivity reaction.
2 cycles for neurotoxicity, 3 cycles because of a dosing error, and 1 cycle in which no
documentation could be found that cisplatin was administered. On the PC arm. 13 cyclesin9
patients were given with reduced doses of cisplatin. The reasons for dose reduction included
grade 4 neutropenia (1 cycle, in which both cyclophosphamide and cisplatin were reduced).

‘neurotoxicity in 2 cycles, ototoxicity in 1 cycle. a dosing error in 4 cvcles, and no explanation in
5 cvceles. )

9.3.4.b Treatment delays

All cycles after cycle 1 were analyzed for delays in study therapy and included 878 cycles
of PT and 932 cycles of PC. Treatment delays occurred in 21% of courses of PT compared to
55% of courses of PC (p < 0.001). The median number of days to the next course was 21 days
for PT compared to 28 days for PC (p<0.001). Fewer than 5% of PT cvcles were delaved more
than 7 days. compared to 13% for PC. The reason for treatment delay in the PC arm was delaved
hematologic recovery in 356 of the 932 cycles (38%). compared to 41 of 878 cyvcles delaved for
hematologic parameters in the PT arm (39).

93.4.c Dose-intensity

Dose-intensity was calculated for each studv drug individually as the cumulative dose in
mg/m-" given to each patient divided by the duration of treatment in weeks. The treatment
duration was defined as the day of first study therapy to 3 weeks after the last study therapy. The
relative dose intensity was the received dose intensity divided by the scheduled or planned dose-
intensity in mg m wk multiplied by 100. Patients were also grouped by their relative dose-
intensity as having received <80. 80-90. or > 90°, of the planned dose intensity. The results are
summarized 1n the following table:
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Table 6. Dose-intensity (sponsor table 22. volume 3, page 86)

ARM A (N=196) | ARM B (N=213)

Paclitaxel | Cisplatin " Cyclophosphamide I Cisplatin

Cumulative dose
per patient
(mg/m-):

Median 756 448 4212 448

Range

Planned dose 45
intensity
(mg/m?/wk)

9
N
<
N
S
»)
N

Delivered dose
intensity
(mg/m=/wk)

Median

Range

Relative dose
intensity--% of
scheduled dose
[no.pts (%o)]

> 90% 102 (52) 142 (72) 70 (33 88 (41)

80-90% 64 (33) 40 (20) 31 (24) 65 (31)
< 80% 30 (15) 14 (7) 92 (43) 60 (28) -

The difference between the delivered dose-intensity of paclitaxel on the PT arm and the delivered”
dose-intensity of cyvclophosphamide on the PC arm was statistically significant. with a p value of
<0.001. The delivered dose-intensity of cisplatin on the two arms was also significantly different

(p <0.001); patients received a higher dose-intensity of cisplatin on the PT arm than on the PC
arm. ’

Reviewer Comment:
Dose-intensity (DI) has been shown preclinically and retrospectively to be important in
‘the treatment of ovarian cancer. Dose-intensity is calculated as the dose per unit time; therefore.
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both total dose and treatment interva) are important determinants of DI. While the incidence of
dose reductions is significantly greater for PT than PC (27% compared to 21%). the absolute
difference clinically is small (6%). Similarly, reductions in cisplatin dose were similar in the two
arms. In contrast, more than twice as many courses of PC were delayed compared to PT.
Consistent one-week delays may affect efficacy. In addition, lengthening the course of therapy
by I week per cycle may have an adverse effect on quality of life. These data demonstrate a
higher dose intensity for both paclitaxel and cisplatin on the PT arm. and lower dose intensity for
both cyclophosphamide and cisplatin on the PC arm.

9.3.5 Subsequent therapy

The majority of patients received subsequent therapy. including chemotherapy. radiation
therapy. immunotherapy. and hormonal therapy. Eighty percent of patients treated with PT
received subsequent therapy. as did 73% of the PC patients. There was no significant difference
between the two groups in the number of patients who received any of these modalities. nor in
the number of subsequent regimens. Patients treated initially with PC were most likely to receive
paclitaxel as subsequent therapy (38% of the patients on this arm): other common drugs included
carboplatin. cisplatin. and altretamine. Paclitaxel was used as second-line therapy in 19 of these

- patients. On the PT arm. patients most commonly received carboplatin (47%). followed by
cyclophosphamide. altretamine. and cisplatin. Forty-three patients on the PT arm received a
second paclitaxel-containing regimen: 14 of these received it as second-line therapy.

Reviewer Comment:

A significant percentage of patients on PC received paclitaxel after disease progression.
although only 9%¢ received paclitaxel as second line therapy. Despite a 38% cross-over rate. a
significant survival advantage for PT was observed.

9.4 Endpoints/statistical considerations

9.4.1 Endpoints

The endpoints included objective response in patients with measurable disease. Response
was defined difterently than in most oncology trials: T

Complete clinical response: Disappearance of all gross disease for 3 weeks /

Partial response: 50% or greater reduction in the product obtained from
measuremet of each lesions for at least 3 weeks

Progressive disease: 50% or greater increase in the product from any leston

.

documented within 6 weeks of study entrv or the
appearance of any new lesion within 8 weeks of entry into
. study
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The following parameter was used to define pathologic response:

Complete pathologic response: Pathologic confirmation of complete response at second-
look laparotomy

The sponsor added the following categories:

Microscopic disease only: Absence of all gross residual disease at second-look
surgery. but positive blind biopsies )
Residual disease: Gross residual disease at second-look surgery

The protocol did not further specifv other definitions or other response parameters. In the
analysis, the sponsor added the following points.

Tumor marKkers. such as CA-123. were not used 1o assess response. The GOG response
criteria were followed: however, the response data in this application reflect the | udgement of
BMS physicians. not the GOG assessment.

The sponsor included the following categories for patients with measurable disease:

Inevaluable: Patients who did not have ovarian cancer as determined by the
GOG review
Patients who did not have reassessment of tumor lesions which
were measurable at baseline

Early death or early toxicitv: Patients who died on study prior to reassessment of tumor lesions
Patients who went off study due 1o serious AE related to study
therapy prior to reassessment of tumor lesions

The sponsor added the following categories for patients with non-measurable disease:

Never treated: Patients who were randomized but never treated

Wrong primary: Patients who were randomized but determined on GOG central
review to have the wrong primary tumor or cell tvpe

Early death or early toxicity: Patients who died on study prior to the third course

Patients who went off study due to serious AE related to study . -
therapy prior to the third course

Progressive disease: Patients with new lesions or clear progression prior to the third
course :
No measurable disease: Patients with non-ieasurable disease who received at least 3

cyvcles of therapy

Patients were assigned to these categories: if more than one applied. the first on the above
list was used. ]
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The sponsor added the following category to the pathologic assessment of response:
Unevaluable: Patients who did not have ovarian cancer

The sponsor added the following categories for patients who did not undergo second-look

laparotomy:

Wrong primary: : Patients who were randomized but determined on GOG central
review to have the wrong primary tumor or cell type

Death/toxicity: Patients who died prior to surgery or were removed from studv due
to toxicity (whether drug-related or not)

Contraindicated: Patients with a medical contraindication to surgery

Refused: Patients who met the criteria for second-look surgery but refused

Not reported: Patients with no explanation why second-look surgery was'not
performed

Persistent disease: Clinical evidence of persistent or progressive disease or persistent

elevation of CA-125 after completion of study therapy

- Again. patients were assigned to one category in a hierarchical fashion.
Although not included in the original protocol. the sponsor calculated the following
parameters:

* . Duration of clinical response (duration of CR - PR and duration of CR)

Method 1. From the dav of first study drug administration until the date clinical
progression was noted. Duration of CR was calculated from the dav of the CR. Patients who did
not progress were censored at their last date of follow up. Patients who died of disease and for
whom a progression date was not available were considered to have progressed on the date of
their death. »
Method 2. Patients were censored at the time of any therapy which was initiated
prior to clinical evidence of recurrence or progression. Examples of this therapy included
intensification or consolidation therapy after second-look surgery. second-line therapy based on
elevated CA-123 alone. or evidence of persistent but not progressive disease at second-look.
Patients who did not relapse prior 10 this analysis were censored at the date of Jast follow-up.- ~

. Duration of pathological response

This parameter was calculated for pauents with a pathologic CR (pCR) and
microscopic residual disease (micro) as well as for patients with pCR. The same two methods
were used.

. Time to clinical response
) This parameter was calculated for CR and PR as the length of time from the first
day of treatment until documentation of the best clinical response. :
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Other prospectively defined endpoints included survival, defined as the length of life
from study entry to death; for living patients, from study entry to date of last contact.
Progression-free interval was defined in the protocol as date from study entry to the date of
reappearance or increasing parameters of disease or to date of last contact. The sponsor
calculated this parameter with two methods:

Method 1. Day of randomization until the date clinical evidence of recurrent or
progressive disease was first reported. Patients who did not progress were censored at the Jast
date of follow up. Patients who died of disease without a date of progression were considered to
have progressed on the day of death.

Method 2. Patients were censored at the time of any therapy following removal
from the study but prior to clinical evidence of recurrence or progression.

Finally, the sponsor generated a new parameter. time to worsening of performance status.
This endpoint was calculated from the day of randomization until the date of the first w orsening
in performance status or death on study. All treated patients with assessment at baseline and at
“the same time on studv” were included.

The neurologic assessments were grouped in the following time categories:
Baseline: Forms completed prior 1o the first course of therapy
On study: Forms completed prior to course 4. 5. or 6 or at off-study. If more than ] form per
patient was available. the worst evaluation was used
Three months: Forms compieted afier second-look surgery or 3 months off-treatment
Six months:  Forms completed 6 months off-treatment

The analysis of these forms is described in the Efficacy section.

The minimum length of trial to evaluate response was defined as receiv g 1 course of
therapy and living 3 weeks for a repeat measurement to be performed. The minimum length of

trial to evaluate toxicity was defined as receiving 1 course of therapy and receiving any follow-up
information for observation of toxicity..

Reviewer Comment:

1. The response criteria are more liberal than the standard oncology criteria: responses
need to be maintained for 3 weeks, not 4: 50% increase in disease rather than 23% constitutes
progression. However. a one-week difference between duration of CR or PR is unlikely to make
a difference. particularly since clinical CRs were required to have pathologic confirmation.
Because ovarian cancer is frequently ditficult to measure or evaluate on scans, the requirement
for 50% increase in disease ensured thal patients"were not deprived of potentially beneficial
therapy. v

2. The differences in the GOG and the sponsor’s assessment of response will be discussed
in the EfﬁcaC\ section (9.5).

3. Pathologlc complete response appears to be the best predictor for long-term disease-
free survival. Patients with microscopic residual disease (as opposed to bulk residual disease)
have a high rate of relapse. The value of this assessment as an endpoint is unclear. However.
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clinically. it permits selection of patients for additional therapy.

4. It is reasonable to categorize patients who did not have ovarian cancer or who did not
have reassessment of tumor lesions as inevaluable. but it is important to recognize that the “gold
standard™ analysis is intent-to-treat. Also, the 5 patients with measurable disease who did not
undergo repeat CT evaluation did undergo second-look laparotomy:;
considered evaluable for pathologic response. time to progression, a

5. Patients with “early death or toxicity™
disease, should still be considered in the calcula
progression at the time theyv went off study.
patients in a PD assessment.

However. an Access query indicates that only two patients developed progressive disease
prior to cycle 3. Both had progression shortly after cvcle 3 and were taken off study.

- 6. All patients entered on the trial should be evaluable for toxicity, not only patients who
received 1 course of therapy and had follow-up. )

7. The sponsor added multiple response parameters calculated by several methods in a
post-hoc fashion. This analysis may be biased. The sponsor also classified patients who died of
disease without a date of progression as progressing on the date of their death. This method will
likely significantly overestimate time to progression in these patients.

8. Two methods were used to calculate response duration and time to progression. The
first method uses the conventional method

(from the date of first study drug administration unti]
documentation of progressive disease). The second censors patients at the time a new therapy is
instituted. prior to objective documentation of progression. This method is not conventionally
used. However, because some patients were given consolidation therapy or treated on the basis
of rising CA-125 values. this method may decrease the likelihood that a benefit that resulted
from a new therapy is mistakenly attributed to the study therapy.

9. The sponsor indicated that patients with a baseline PS asse
assessment at “the same time on studyv’
with 2 PS evaluations was considered.
the same visit date.

these patients can still be

nd survival.

- whether with measurable or non-measurable
tion of progressive disease. if there is evidence of
The sponsor’s hierarchy does not include these

ssment and a repeat
“were included. I believe there is a misprint--any patient
not a population with a baseline PS and a second PS all on

10. Neurologic assessments
Because patients go off-study for di

might have grouped assessments fr
timepoints.

from cycles 4-6 and off-study were grouped together.
fferent reasons (toxicity versus response). a better analvsis
om cycles 4-5 and separated forms from cvcle 6 and off-studv

11. Although the GOG protocol states that progressiv
appearance of any new lesion “within 8§ weeks of entry into t
new lesion at any time constituted progressive disease. as co

e disease was defined in part bythe .
he study™. this line is a missprint. A
nfirmed by the sponsor.

9.4.2 Statistical considerations

4

~ In the initial protocol. the following calculations were made. Approximately half the
patients were anticipated to have measurable disease. Base
complete response rate for PC was estimated to be 30%.

complete response rate was deemed to be clinically s

d on data from prior GOG studies. the
An improvement of 20% in the
ignificant. In order to demonstrate this
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benefit, a sample size of 84 evaluable patients with measurable disease per arm was calculated.
which would necessitate a total of 336 patients in the trial. The sample size should provide 80%
power to detect a 20% difference in the complete response rate with the probability of a type I
error at 0.05. It was then estimated that the median survival for PC was 18.5 months for patients
with non-measurable disease and 22.5 months for patients with measurable disease. In order to
detect a 50% decrease in death rates, follow up for 1 vear afier study closure was necessary; the
sample size allowed an 87% chance of detecting an improvement of this magnitude.

As noted in section 9.2, the statistical section was modified. The primary endpoint was
from frequency and duration of complete response to progression-free interval. Response
was listed as the third endpoint. ‘The median time to progression with a cisplatin-based

regimen
was assumed to be 10.3 months for women with measurable disease and 14.4 months ft

or women
with non-measurable disease. Median survival estimates were unchanged from those in the
original protocol.

A clinically significant difference was considered to be an increase in the TOP
by 40% or more. A sample size of 360 patients was calculated to provide an 84.6% chance of
detecting a treatment effect of this magnitude. The new calculations provided an 82.7% chance

of detecting a 40% increase in the median survival after 24 months of follow u .and an 80%
g p

chance to detect a 19% increase in complete responses due to taxol. Plans for an interim analysis

were also outlined: the analvsis would be performed when there were 50 failures in the PC
expected after 2/3 of the sample size is accrued. If the progression-free interval was greate
among PC patients. the study would be stopped early. with a loss in power of 3%. If the

progression-free interval was greater among PT patients with a p=0.005. the study would be
stopped early with an increase in tvpe 1 error of 0.3%.

altered

group.
r

Analysis of pretreatment characteristics was performed using Fisher's Exact Test. For
ordered or numeric measures. the Kruskal-Wallis test was used. Fisher’s Exact Test was also
used to compare dose-intensity calculations. the number of patients who received subsequent
therapy. and the clinical response rates in the two treatment arms. The Kruskal-Wallis test was
used to evaluate the treatment difference in number of subsequent drug regimens and the number
of days between courses. The pathologic response rates were compared using the Cochran-
Mantel-Haenszel test adjusted for the randomized strata.

An analysis of treatment effect on response rate was performed after adjustment for

baseline prognostic factors in a two-stage logistic regression model. The following factors were
considered in the initial stage:

Residual tumor diameter (<5 cm versus > 5 cm)
Stage ( 11l versus I'V) .
Age

(< median versus > median)

Site accrual (0-9 patients-versus 10+ patients)
Histologic grade (}-2 versus 3)

Performance status #(0-1 versus 2)

Liver function tests

(None abnormal versus anv abnormal)

In order to remain in the model, a significance level of 0.10 was required in the forward
stepwise option. The second stage of the model evaluated the response rate in a logistic
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regression model including the factors selected in the first stage, the treatment arm. and the
stratum (measurable or non-measurable). For clinical response, stratum was omitted as this
parameter was only evaluated in patients with measurable disease. P-values for each potential
prognostic factor were calculated for the unadjusted and adjusted analyses. The final model
included p values and the odds ratio with 95% confidence intervals.

Time to clinical response was described with summary statistics; the Kruskal-Wallis test
was used to assess treatment differences.

Survival was calculated with Method 1 and Method 2 described in section 9.4.1 above
and was plotted with Kaplan-Meier curves. The method of Brookmeyer and Crowlev was used
to calculate the 95% confidence intervals. The logrank test was used to compare treatments
stratified by measurable and non-measurable disease.

Adjusted analyses of time to progression and survival were performed using the same
forward stepwise Cox regression described for response rate with the same baseline prognostic
factors. The forward stepwise model was used to select significant factors: in the final model.
these factors were included with treatment arm and stratum. Each potential prognostic factor was
tested for its effect on the time to event (adjusted and unadjusted) and the median time to event.

- Worsening of performance status. calculated by days from baseline and number of cvcles
of chemotherapy. was evaluated with Kaplan-Meier curves. Patients who had a recorded
baseline PS and also a second PS recorded on study or who died on study were included in this
analvsis.

Neurologic parameters were assessed with descriptive statistics.

Safety analyses were performed on patients who received at least one dose of study
medication. Results were tabulated by frequency by treatment arm on cycle 1 and by worst on-
study grade. Incidence rates of major toxicities were calculated and also broken down by grade.
Differences in the incidence of events and in the incidence of severe events between treatment
arms were evaluated with Fisher's Exact Test.

Reviewer Comment:

1. The analysis stratified by measurability, as specified in the initial protocol document. is
considered as the primary analysis by the FDA reviewers. We also rely on an unstratified
analysis for TTP and survival. The results of the logistic regression analyses will be reviewed.
but are considered as supportive analyses. ' :

2. Ninety-five percent of patients in this trial fit the criteria for inclusion in analysis of -
time to worsening of PS. However. this analysis will be difficult to interpret. since the
timepoints of assessment will differ from patient to patient. Some patients may have had
reassessment of PS when they completed all study therapy with a clinical response; others mav
have been reassessed at the time of progressive dizease or removal from study for toxicity, which
will bias the assessment.

3. The prognostic factors included in the mode] are all recognized factors for ovarian
cancer except for baseline liver function tests. The reviewer performed a comprehensive
MedLine search and reviewed major-oncology and gynecologic oncology textbooks and did not
find this feature mentioned. In addition. the liver function abnormalities noted in this study were
primarily CTC grade 1 and of questionable clinical relevance. The FDA statistician. Massa
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Takeuchi. Ph.D. re-ran the program without this factor; results are noted in the Efficacy sections.
However, the unadjusted analysis is considered the primary analysis. ’
9.5  Efficacy analysis

9.5.1 Response

9.5.1.a Clinical response
Two hundred forty patients had measurable disease, 113 randomized to PT and 127
randomized to PC. A total of 21 patients were inevaluable; the reasons are listed in section
9.3.2.a. The sponsor reported response data for all patients. both evaluable and inevaluable. with
measurable disease. The response data mayv be summarized as follows:

Table 7. Complete and partial response rates for GOG 111

Response Cisplatin-Taxol Cisplatin- P-value
Cyclophosphamide
Complete response 40/113 (35%) S 324127 (25%) - 0.092
Partial response 28/113 (23%) 327127 (25%)
Overall response 68113 (60%) 64127 (50%) 0.153

If one considers only the 219 evaluable patients (102 on PT and 117 on PC). the complete
response rates were 39% and 27% respectively: overall response rates were 67%¢ and 35%.
Neither of these differences was statistically significant.

Reviewer Comment:

1. Chnical response rates as reported by the sponsor were not significantly different
between the two treatment arms. whether all patients with measurable disease were used or only
evaluable measurable patients.

2. The reviewer performed a series of MS Access queries to verify response. All 240
patients with measurable disease were included. The definitions of complete and partial response
in the protocol were used. as well as the requirement for a confirmatory measurement. The
reviewer accepted evidence of response from a second-look laparotomy as well as subsequent
radiographic studies or physical examination as confirmation of response.

Eighty-seven patients had a verified non-surgical response based on the Access algorithm
developed by Grant Williams. M.D,."Team Leader: 40 on PC and 47 on PT. An additional 21
patients had a negative second-look laparotomy to confirm response: 9 on PC and 12 on PT. The
total number of responders based on this preliminary assessment is therefore 49 on PC and 59 on
PT. for a total of 108 of 240. On comparing the lists of BMS responders and FDA responders. 4
patients on PC - and one patient on PT were
noted to have responses documented in the case report forms. although they did not appear on the
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list generated by

the algorithm. The number of responders by arm is therefore 53 on PC and 60
on PT.

The following patients had discordant results between the FDA and the BMS evaluation:

Table 8. FDA Responders not listed as BMS responders

Patient | Treat Tumor Evaluation Description FDA
ID ment .
Arm
PC Incomplete follow-up: not all lesions assessed No response
PC PR documented at C3 and C5 (excluded because PR

of wrong primary’)

PT ¢CR confirmed by CT and by 2nd look lap

CR
(excluded because of Wrong primary)
PT PR confirmed by 4 measurements (excluded PR
because of wrong primary) -
PT Lesion measured at baseline by CT (area 20 cm®); PR

PR by PE at C2. C3. C6 and PR documented by
2nd-look lap

The sponsor indicated in the study report that an intent-to-treat analysis of all patients
entered on study with measurable disease (240 patients) was performed. Thus. data from patients

with the wrong primary should have been analyzed for response. The patient with incomplete

follow-up was removed from the list of FDA responders. leaving 32 responders on PC and 60 on
PT.or 112 of 240.

The patients with discordant assessments between BMS and the FDA were then
reviewed. These results are summarized below,

APPEARS THIS WAY
ON ORIGINAL
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Table 9. BMS responders not listed as FDA responders: PC arm

Pt No

Tumeor Evaluation Description

FDA
Judgement

5 lesions at baseline; 1 measured onlv at C1.3

Incomplete F'U
No response

1 measurable lesion: area of 12 at C0 to area of 9 at C5

- No response

CR confirmed by PE on review of CRF

Agree with CR

3 baseline lesions: 1 measured onlv at baseline. 1 with a single

| measurement indicating a decrease in size

Incomplete F/U
No response

CR confirmed by PE on review of CRF

Agree ;\'ith CR

No second confirmation of CR

No response

CR confirmed by 2 different modalities (sono. then CT)

Agree with CR

4 measurable lesions at baseline: 1 measured only at baseline. 1
with | measurement after baseline at C4 but not at C6

2 evaluable lesions at baseline: 1 not evaluated again. 1 evaluated
at C5 but not confirmed with 2nd measure

Incomplete F/U
No response

No second confirmation of PR

No response

No second confirmation of CR

No response

No second confirmation of PR

No response

No second radiographic confirmation of CR. but pathologic
confirmation of PR at second-look laparotomyv

Agree with PR

1 measurable lesion at baseline with no change at C2: no other
measurements

No response

Based on this review. 4 additignal responders were added to the PC arm, for a total of 36.
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Table 10. BMS responders not listed as FDA responders: PT arm

Patient
ID

Tumor Evaluation Description

FDA Judgement

2 meas.lesions at baseline; no PR at C4: PR at end-of-
treatment without confirmation
No confirmation of resolution of effusion

No response

1 meas. lesion at baseline: no change at C2; absent C4;
no confirmation of response

No response

Cul-de-sac lesion measurable by PE at baseline: no
other measurements recorded. At 2nd-look lap. 0.2 cm
disease resected.

Agree with PR

Meas. lesion at baseline decreased by PE: at C3. new
cul-de-sac lesion noted (0.5 cm): decreased at C6 (0.3
cm) and gone at end-of-treatment. At second-look lap.
no residual disease in these areas

Agree with PR

2 meas. lesions and 1 eval. at baseline: incomplete
follow-up on the 2 meas. lesions (1 meas. at C3: the
other at end-of-treatment): no f'u of eval

Incomplete follow-
up: NO response

Baseline meas. lesion absent by PE at C+4: no
confirmatory exams. 2nd-look lap neg in pelvis

Agree with CR

No confirmatory measurement of PR (C1.3 onlv)

No response

Ratio of area at C3 10 basehine=.34: ratio at C3 to
baseline = .21

Agree with PR

PR at C3. but no confirmation: evaluable lesion not
evaluated afier baseline

No response

Subhepatic lesion meas. only at baseline: residual .3 cm
disease in "abdomen™ at 2nd look lap

Incomplete follow-
up: no response

No CT confirmation of CR. but 2nd-look lap negative in
that region )

Agree with CR

7

Baseline lesion not re-measured. but 2nd-look lap
showed PR in that area. Bilat pleural effusions
increased at C2 and not re-checked

No response: ”
progression based

on non-evaluable sites
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Based on this review, an additional 4 responders were added to the PT arm for a total of
64 (Pt based on subsequent information from the sponsor was already counted on the
basis of second-look laparotomy results).

The sponsor was sent the following questions (facsimile 2/6/98): they responded with a
submission dated 2/25/98 (not sent by facsmile). The questions are in italics; the sponsor’s
answers are listed below each question:

(1) If all 240 patients with measurable disease were included in the analvsis. why were patienis
not considered 1o be responders? .
These 3 patients had the wrong primary tumor: although included in the denominator. the
sponsor did not consider them to be responders.

Reviewer Comment:

Pt Listed in the CRF as Stage [V A suboptimally resected papillary serous
cystadenoma of the ovary: listed as eligible by the GOG reviewer

Pt Primary peritoneal carcinoma

Pt Deemed “wrong primary™ because primary ovarian tissue was not

biopsied. Operative report indicates that a “massjve™ unresectable tumor was found which
involved all pelvic structures in an indistinguishable mass. with a large omental cake and disease
above the liver and ascites. The ascitic fluid and an omental biopsy showed papillary
adenocarcinoma with psammoma bodies.

Because all three patients have ovarian cancer as encountered 1n clinical practice. the
reviewer feels 1t is appropriate 10 include them in both the numerator and denominator for
response. '

(2) Patient had a PR confirmed on serial physical examinations. Why does BMS not
consider ihis putient 10 be a responder? .

The sponsor indicated that the patient had the wrong primary. and was not considered as a
responder.

Reviewer Comment: .

This patients was called the wrong primary by the GOG reviewer because the outside -
surface of the ovaries was involved. but not the cortex.

The operative note describes tumor throughout the abdomen. involving the peritoneal
surface. cul-de-sac. omentum. surface of the colon and appendix. liver. bladder. and ovaries. Ar
the local hospital. 93% of the tumor in the ovarics was described as located on the surface: 3%
consisted of microscopic cortical invelvement.

Again. this patient clinically had ovarian cancer; the reviewer includes her in both the
numerator and denominator for response.
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(3) Please review Tables 9 and 10. Can you clarify why BMS considers these patients as
responders?
For 9 patients in these tables. there was no disagreement between BMS and FDA.
For 3 patients, BMS agreed with the FDA’s assessment of no response:
PC arm:

For 13 patients, BMS feels the clinical evidence supports the assessment of response.
Additional narratives were included for review.

Reviewer Comment: }
PC arm:

002-018: Lesion 1. measured only at C1 and C3. in question. Baseline size =4.5 x 7 cm:
C3 size = 3.5 x 3.5. No further CT measurements. Sponsor submitted follow-up note from the
investigator. who stated that reevaluation showed C3 measurements of 9.0 x 7.0; C58.0x6.0:
end-of-study 7.0 x 5.5. The investigator called the patent a PR. The reviewer reiterates that the
inconsistent measurements call into question whether this lesion progressed or not.

Additional physican examinations document the disappearance of the pelvic
mass. The reviewer agrees with BMS" assessment of a PR.

One baseline lesion was not measured again; BMS provided 4 additional
physical examinations that document disappearance of this lesion. The Medical Treatment
Reporting Forms indicate that 2 CT scans showed diminution of the liver lesions. The third area.
enlarged lymph node. was not followed by the GOG as an indicator lesion. No CT scans
mention this area. BMS calls this patient a PR; the reviewer agrees.

BMS provides a note from the investigator indicating that a CT scan from
4/3/92 (after treatment ended) shows continued improvement in the two baseline lesions in
question. providing the confirmatory evaluation. The splenic and other Ivmph nodes mentioned
as baseline were not followed by the GOG: no scans mention increase in the size of these areas.
BMS calls this patient a PR: the reviewer agrees. .

BMS indicates that on a follow-up form. a CT was'performed and showed
stable disease: no measurements given. BMS calls this patient a PR: the reviewer agrees.

Additional physical examination findings from the GOG flow sheets are

provided to show absence of the measurable lesion. BMS calls this patient a CR: the reviewer
agrees.

PT arm:

The GOG follow-up form shows a confirmatory CT. The pleural effusion is not
evaluated further. but no mention of an effusion is made. even when the patient subsequently
relapsed in the pelvis. BMS calls this patient a FR: the reviewer agrees.

The sponsor states that a confirmatory CT scan was performed 12/18/91 and
showed residual pelvic lvmph node$. The patient was admitted for biopsy of these nodes. which
were reportedly negative. The follow-up form from the GOG investigator shows that a CT was
scheduled. The first page of a discharge summary indicates that the patient was admitted for a
biopsy. but no results are given. Subsequent GOG follow-up sheets have a check-mark
indicating that the patient is disease-free. No specific documentation is provided.
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The reviewer feels that this information is suggestive. but the specifics are lacking. The
sponsor was asked to provide the results of the nodal biopsy. The pathology report was sent on
3/10/98 and stated that the aspirate was inadequate for diagnosis. The reviewer therefore did not
classify this patient as a responder.

This patient had two measurable lesions at baseline: a cul-de-sac lesion and a
right upper lobe lesion. The cul-de-sac lesion measured 8 x 10 cm at baseline. 6 x § cm on
11/22/91, and 4 x 5 cm on 12/12/91. The right upper lobe lesion measured 2 x 3 cm at baseline.
was absent on 11/22/91, and measured 3 x 1 cm on 3/23/92. The sponsor includes a GOG
follow-up form dated 3/1/92, where a pelvic exam was within normal limits. This information
confirms the resolution of the cul-de-sac mass. A chest X-ray dated 3/1/92 was marked
“abnormal--no change™. The sponsor states that this X-ray result supports the complete
resolution of the mass. In addition, a pleural effusion was present at baseline. The only
additional assessment of the effusion comes from the chest X-ray 3/1/92 was abnormal but
without change. The sponsor calls this patient a PR; the reviewer agrees. .

- The sponsor submitted a GOG follow-up sheet indicating that a second CT now
showed a CR. Because a third CT was not performed to document the CR. the patient was
deemed a PR by the sponsor; the reviewer agrees.

A pleural effusion was listed as an evaluable lesion at baseline but was not
examined further. The sponsor states that the effusion was cvtologically negative for malignancy
and was therefore not followed. The vaginal apex lesion shrank by 50% on 5/3/92 and was
absent on 5/28/92. BMS states that confirmation of the PR was obtained. but not of the CR: the
reviewer agrees.

- BMS agrees that there is not enough follow-up 10 document a CR. However.
they state the subhepatic lesion was absent at second-look laparotomy and that the presence of a

small amount of residual disease should support an assessment of PR. The reviewer agrees--

initial lesion size was 2.5 x 2.0 cm and the only residual disease at second-look surgery was (.3
cm in size.

The FDA reviewer did not assess this patient as a responder because of probable
progression based on an increasing pleural effusion. The Medical Treaument Reporting Forms

for cycles 4 and 3 note normal chest X-ray results. This information SUpports an assessment of
PR.

(4) The most recent BMS communication (2/2/9~ pages 4-3) indicates that confirmation of .
response was sirictly adhered 10. and implies that results from a second-look laparotonn were
not used 1o confirm responses. If this statement is correct. then

please consider the following lisr
of patients:
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*ulso listed in Tables 9 and 10 above

These patients had responses confirmed by a negative second-look laparotomy. hur did
not have documentation of response confirmation by non-surgical means on the case repori
forms. In a few instances Jor example). additional nimor
measurements vwere hand-vritten on the BMS Summary form ar the end of the case repori form.
raising questions about the adequacy of the data. In one instance (patient not only
were additional measurements hand-veritien on the summary form but additional non-evaluahle
sites were added.

-~ If BMS did nor acceprt second-look laparotony results as the confirmation of a response.
please explain vwhy these patients are considered 1o be responders. .

The sponsor noted that BMS did accept second-look laparotomy results as the

confirmation of a response.

3. As aresult of the first FDA analysis. the FDA assessment of response shows an overall
response rate of 60/113 (33%) for PT and a response rate of 60/127 (47%) for PC. These
response rates are lower than those calculated by the sponsor. However, there is no statistically
significant difference between the 2 arms. in accordance with the sponsor’s statement in the
study report. :

4. Based on BMS' reply. the FDA assessment of response shows an overall response rate
of 70/113 (62%) for PT (CR 40/113 ar'35%: PR 30/113 or 27%) and a response rate of 61/127
(48%) for PC (CR 30/127 or 24%: PR 31/127 or 24%)

The sponsor noted a response rate of 68/113 or 60% for PT. The FDA analysis adds 2
patients to the sponsor’s calculation (pts excluded because of
wrong primary: disagreement between FDA and BMS) and subtracts 1 (pt . Inadequate
documentation: disagreement between FDA and BMS: sponsor asked to provide additional
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documentation).

The sponsor noted a response rate of 64/127 or 50% for PC. The FDA analysis adds one
patient to the sponsor’s calculation of PC response rate ( excluded because of wrong
primary: disagreement between FDA and BMS) and subtracts 4 (pt - disagreement
between FDA and BMS; and pts , : BMS agrees with FDA
assessment).

The FDA analysis results in a statistically significant response rate between PT and PC
with a p-value 0f 0.04. The CR rate is at the border of significance, with a p-value of 0.048 with
Fisher’s exact test and 0.06 with Chi-square and a Yates correction factor. An overall difference
in the response assessments of 5 patients changes the result from insignificant to statistically

significantly different. These results are probably reflective of the difficulties in assessing
response in the ovarian cancer population.

9.5.1.b Response by pre-treatment characteristics
The sponsor identified 7 baseline prognostic factors that might influence outcome. These
factors included age. performance status. stage. residual tumor diameter, histologic grade. cell
type. and baseline liver function tests. None of the first 6 factors correlated with clinical
response. For the 7th factor, response rates in each arm were higher for patients with any
abnormal liver function test compared to normal liver function tests (69% versus 33% PT: 549,
versus 47% PC). However. the sponsor notes that most patients with abnormal liver function

tests had grade 1 elevations of alkaline phosphatase. and that there is no clear pathophysiologic
explanation for this observation.

Reviewer Comment:

1. The inclusion of liver function tests in a multivariate analysis is not justified (see
Reviewer Comment after section 9.4.2): there is no literature that supports this factor as a
prognostic or predictive indicator. Given the fact that the abnormalities were clinicallv
insignificant. the inclusion of abnormal LFTs is questionable. :

2. Cell type was included. although there is no clear published data that suggest that the
serous subtype conveys a different prognosis. It is reasonable to test whether adjusting for this
imbalance alters the results. but should be considered an exploratory-analysis only.

3. No baseline patient characteristics were found to be predictive of response.

9.5.1.¢c Logistic regression for clinical response
The sponsor identified a different set of 7 factors that might influence the likelihood of
response. These factors included residual tumor diameter (< 5 cm v. > 5 cm). age. stage.
performance status. site accrual (less than 10 v. 16 or more patients). histologic grade. and liver
function. Fisher’s exact test was used 1o assess the significance of these factors. None were
significant except liver function. which yielded a p-value of 0.091. This factor was retained in

the stepwise procedure and in the final regression analysis was tested with treatment arm.
Neither factor was significant in the final model.
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Reviewer Comment:

1. The literature does not support the use of liver function abnormalities in this model.

Only 38 patients had elevations of CTC grade 2 or 3. further diminishing the clinical relevance of
this factor.

9.5.1.d Time to clinical response
The median time to clinical response was 7.9 weeks for PT compared to 8.6 weeks for
PC. not significantly different. For complete responders. the median time to the observation of
response was 9.0 weeks for PT and 9.6 weeks for PC (p=0.444). )

9.5.1.e Duration of response

At the time of analysis. 33 of the 68 responders to PT (81%) and 56 of the 64 responders
to PC (88%) had clinical evidence of progression or recurrence. The median duration of clinical
response as calculated in Method 1 (see section 9.4.1. Endpoints) was 15.8 months for PT
compared to 16.4 months for patients on PC (p=0.249). These values were 14.9 months and 15.7
months for complete responders. respectively (p=0.779). When Method 2 was used. the duration
of response was 21.9 months for PT and 13.8 months for PC. not significantly different
(p=0.209). Using Method 2 to calculate duration of complete response gave values of 19.8
months for PT and 12.9 months for PC (p=0.260).

Reviewer Comment:

1. Two methods were used to calculate duration of response. Method 1 is the
conventional method: Method 2 attempted to account for the effect of cross-over therapy.
Method 2 is likely to induce bias. as patients on PC were more likely to subsequently receive
paclitaxel. The response duration for PC was shortened as a result. Method 1 is preferable.
However. both methods showed a non-significant difference in response duration between the
twWo arms.

2. Regardless of the methodology used. there were no significant differences in the
clinical response rate. time to response. or duration of response between the two arms. No
baseline or prognostic factors predictive of a response to therapy could be identified.

3. A MedLine search indicates that the clinical complete and overall response rates for the

cisplatin-cyclophosphamide arm are comparable to those reported in the literature for this
combination.

9.5.1.f Pathologic respon:e

A total of 341 patients were considered to be evaluable for pathologic response. These
characteristics are summarized beloty:
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Table 11. Evaluability for pathologic response (modified from sponsor’s table 28, volume 3,

page 101)
Cisplatin-Taxol Cisplatin-
Cyclophosphamide
Evaluable: n=163 n=178
Second-look laparotomy 122 109
Clinically persistent disease 28 53
Early death/toxicity 13 16
Inevaluable: n=33 n=36
‘|t Wrong primary (surgery 6 3
performed)
Refused surgery 20 24
Wrong primary (no surgery) 2 7
Surgery contraindicated 4 1
Reason not given 1 1

Pathologic findings for all patients (evaluable and inevaluable) are summarized in the following

table:

Table 12. Pathologic response (modified from sponsor’s table 28, volume 3, page 101)

Response Cisplatin-Taxol Cisplatin- P-value
Cyclophosphamide

Complete pathologic 42/196 (21%) 35/214 (16%) 0.196
response
Microscopic residual 25/196 (13%) 8/214 (4%)
disease
Overall pathologic 67/196"’(34%) 43/214 (20%) 0.001
response rate '

If only evaluable patients are considered, the pathologic complete response rate for PT was 26%
and 20% for PC (p=0.191). If the pathologic complete response rate plus microscopic residual
disease rate is calculated for evaluable patients only, the response rate was 67/163 or 41% for PT
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compared to 43/178 or 24% for PC (p=0.001). If these rates are calculated for the entire
randomized population, the complete pathologic response rates are 21% (42/196) for PT and
16% (35/214) for PC (p=0.196); overall response rate for the entire population is 34% (67/196)
for PT and 20% (43/214) for PC (p=0.001).

Reviewer Comment:

1. The pathologic complete response rate was not significantly different between the
evaluable patients nor in the entire randomized population. The pathologic response rates
become significant only when microscopic residual disease is included in the definition of
response. o
2. An Access query to verify the reported pathologic response rates showed 46 pathologic
CR for PT and 40 for PC, compared to 42 and 35 respectively as noted in the Study Report. The
Access query also showed microscopic residual disease at laparotomy in 27 PT patients and 10
PC patients, compared to 25 and 8 in the Study Report. The sponsor was asked to clarify this
point (2/4/98 by facsimile). In a submission dated 2/25/98, the sponsor noted that the fields used
in the Access database contained data from investigators and did not always match the central
GOQG assessment. which was considered as the final interpretation.

95.1.g Pathologic response by pretreatment characteristics

The same set of 7 baseline characteristics used to analyze clinical response were applied
to pathologic response analysis. Age. performance status, size of residual disease at laparotomy,
histologic grade, cell type, and baseline liver function tests were not associated with pathologic
response. The stage of disease was significant only for the PT arm: Stage IIIB patients treated
with PT had a pathologic response rate of 40% compared to a pathologic response rate of 20%
for patients with Stage IV disease. On the PC arm, these response rates were 19% and 22%
respectively. :

Reviewer Comment:
~ 1. The same comments made earlier about the use of cell type and baseline liver function
tests apply here.
2. This exploratory analysis suggests that PT offers an advantage over PC in Stage III
patients. This hypothesis will require prospective testing in an independent data set.

9.5.1.h Logistic regression for pathologic response
The 7 factors used in the logistic regression for clinical response as well as stratum were
applied in this analysis. Patients with Stage I1I disease were more likely to respond than patients
with Stage IV disease (30% versus 2 1%). No other factor was significant. This factor was
retained at the end of the stepwise selection and was tested with treatment arm and stratum in the
final model. In this model. treatment with PT was the only factor significantly associated with
pathologic response (p=0.002).

9.5.1.i Duration of pathologic response
The duration of overall pathologic response (complete or microscopic residual) was 28.5
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months in the PT arm and 17.5 months in the PC arm. For complete pathologic respcnders, these
values were 32.2 months and 16.5 months respectively when calculated by Method 1. Method 2
yielded a duration of overall pathologic response of 33.0 months for PT and 16.5 months for PC
(p=0.167); the numbers for pathologic complete response were 32.9 months compared to 21.2

months. None of these calculated durations was statistically significantly different between the
two arms.

Reviewer Comment:

1. Pathologic complete response rate and duration of pathologic response were not
significantly different between the two arms. The pathologic response rate was significantly
different only when both a complete response and microscopic residual disease were considered.

2. Multivariate analysis suggests that PT may offer an advantage in Stage III disease
relative to Stage IV disease. However, this hypothesis requires independent confirmation. If
true, it is not clear whether paclitaxel itself offers an advantage in earlier stage disease or whether
the higher dose-intensity of cisplatin achieved in this combination offers the advantage.

9.5.2 Time to progression

9.5.2.a Unadjusted analysis

At the analysis time point, 163 of the 196 PT patients had progressive disease (83%) and
191 of the 214 PC patients had progressed (89%). The time to progression was 16.6 months for
PT patients and 13.0 months for PC patients (p= 0.0008). This difference is equivalent to a 30%
reduction in the risk of tumor progression for PT patients (relative risk 0.698).

Because the protocol did not prohibit maintenance therapy prior to clinical evidence of
progression, time to analysis was also calculated with Method 2, where patients were censored at
the time of subsequent therapy if this therapy was given prior to clinical progression. In this
method, 90 additional PT patients and 93 additional PC patients were censored. In this method,

time to progression was 16.6 months for PT and 13.4 months for PC (p=0.016; relative risk
0.686).

Reviewer Comment:

1. Regardless of the method used, treatment with PT resulted in a si
time to progression.

2. The median time to progression observed for the PC arm is comparable to those cited B
in the literature.

3. This finding represents significant clinical benefit. ‘

4. The reviewer performed an analysis to confirm the reported differences in time to
progression. The submitted database-did not allow calculation of a progression date from other
events for the majority of patients. For example, an Access query using Grant William’s
algorithm identified patients with a 50% increase in tumor size. However, tumor measurements
were only included for the timeframe of chemotherapy administration, and only 11 patients had
progression of existing lesions while on treatment according to the algorithm. In response to-an
. FDA Request for Information (1/1 5/98), BMS supplied a list of progression dates or censoring

gnificantly longer
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dates for each patient (2/2/98). The GOG case report forms were then reviewed for each patient.
The BMS case report forms were used as a secondary source, because they contained follow-up
information in less detail than the GOG forms. The progression dates were confirmed from the
'CRF. Dates generated from the PD algorithm were used in preference to those recorded by the
sponsor, if a discrepancy existed. ,

In order to establish a censoring date (ie, patient alive or dead but without documented
progression), the following rules were used by the reviewer:

*  The censoring date was the last date the patient was examined, not the last date the GOG
form was written or the last date of phone contact
. For patients without any documentation of progression, a second analysis was run with a

progression date established by a CA-125 > 100 and significantly increased relative to the
end-of-treatment value :

The following tables were generated:

Table 13. Patients with progressive disease: Discrepancies in date of PD between BMS and FDA

Pt ID BMS date | FDA date FDA interpretation of CRF

6/28/91 10/8/91 Increased disease at second-look laparotomy not
documented on on-therapy measurements

6/3/92 - | 8/28/91 50% increase in disease per algorithm

Pt called PD because of CA-125, but it increased

t 2 " 2
2/24/94 21794 2/1/94, not 2/24/91
- Cannot find any data from 2/15/92; CRF lists
7 ’
21592 12/15/92 12/15/92 as progression date
2/5/93 8/12/93 CT on 8/12/93 is the first evidence of PD I can
' find
6/16/92 9/22/92 September. CT scan shows PD; June CT scan read
as stable disease '
9/29/92 6/22/92 50% increase in disease per algorithm
2/15/93 11/26/91 50% increase in disease per algorithm

9/22/92 4/21/92 CT with progressive disease
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Table 14. Patients without progression per sponsor, but PD per FDA

FDA interpretation of CRF

PtID BMS date | FDA date

6/20/93 6/8/92 CREF states increased disease on physical exam
4/20/93 7/1/92 CREF states increased disease on physical exam
7/22/91 6/3/91 CREF states increased disease on physical exam

10/15/93 10/15/93 | Phone report from outside MD stated PD"
3/2/95 12/2/94 Paracentesis of 8 liters required”

5/31/94 1/31/91 PD by CT scan

8/19/91 6/5/91 Increased ascites by PE; none at second-look lap
12/2/91 5/6/91 CT by local MD showed progression

4/15/92 1/15/92 Clinical deterioration per local MD report
2/9/93 9/5/91 Positive biopsy of pelvic mass that increased in

size
12/9/91 11/14/91 New intra-abdominal carcinomatosis at second-
» look lap

8/25/94 2/22/94 CT scan showed PD

9/23/94 6/10/94 CT showed PD

11/23/94 | 11/23/94 | PE shows new abnormality

10/20/92 7/30/92 PE shows new vaginal mass (last exam date

before death)

Superscripts indicate an additional entry for the same patient in Table 16.




54

Table 15. Patients without progression: Discrepancies in censoring date between BMS and FDA

PtID BMS date | FDA date FDA interpretation of CRF

10/15/91 5/13/91 5/13/91 last documented exam; sponsor’s date is

a phone report of death from a social worker
7/9/91 4/15/91 4/15/91 last documented exam; admitted in
extremis 7/5/91 with death 7/9/91 -

10/24/94 7/13/92 7/13/92 last documented exam: sponsor’s date
reflects that the patient was alive, but no other
information was given

2/6/95 10/13/93 10/13/93 last documented exam; sponsor’s date is
: a report that a pharmacist filled a prescription for
her

11/6/92 8/25/92 Last documented exam; sponsor’s date is a call
from the family reporting her death®

4/29/92 5/21/91 Last documented exam; pt then refused f/u.
Sponsor’s date is a phone report of death

3/14/92 1/13/92 1/13/92 was date of last exam; sponsor’s date is
death in hospice®@.

11/20/92 7/22/92 Last exam date; sponsor has date of death per
nursing home

3/2/95 2/27/95 Last exam date; sponsor has phone report

2/17/92 11/4/91 Last exam date; sponsor has date of death (DOD)

from outside MD from bowel obstruction
3/1/95 1/13/95 Last exam date; sponsor has DOD from leukemia

6/24/94 12/7/92 Last exam date; sponsor has DOD from phone
call from family, but patient had been lost to
follow-up with no intervening exams

1/22/94 10/21/93 | Last exam; sponsor has phone DOD

4/4/93 3/10/92 Last exam; sponsor has DOD from tumor
registry; pt felt to have colon cancer, not ovarian
cancer

6/13/94 5/10/94 Last exam date; sponsor has phone report of




55

‘BMS date FDA date FDA interpretation of CRF
11/4/91 3/6/91 Last exam date; sponsor has family phone report
of death
12/20/93 8/1/94 Last MD report 8/1/94; sponsor’s date is a phone
call’
1/15/94 8/11/93 Last exam; sponsor’s date is DOD from medical
records
12/13/94 5/25/94 Last exam; sponsor’s date is phone call from son
that patient is
9/15/91 5727/91 Last exam date; patient then refused f/u. Sponsor .
has phone report of death
9/15/92 5/5/92 Last exam date; sponsor’s date is DOD in hospice
5/6/94 10/5/90 Last exam date; no contact with patient
afterwards.
6/25/93 2/19/93 Last exam date; sponsor’s date is DOD from
LMD
9/15/92 5/28/92 Last exam date; sponsor’s date is phone DOD
8/16/94 4/7/94 Last exam date; sponsor’s date is phone call from
ot
5/25/192 3/12/92 Last exam date; sponsor’s date is phone DOD"
8/7/92 4/7/92 Last exam date; sponsor has the date from a form
indicating the patient has been lost to follow up
2/28/93 11/11/92 Last exam date; sponsor has DOD
2/10/92 8/27/91 Last exam; sponsor has DOD
8/1/92 5/13/92 Last exam date; sponsor has DOD
11/2/94 10/21/91 Last exarﬁ date; pt lost to follow up; sponsor has
- phone report
1 1}1 6/94 4/25/94 Last exam date; sponsor has date of a call from a
neighbor indicating that patient is well
3/9/95 6/15/94 Last exam; sponsor’s date is from a form

indicating phone contact with the patient 2/95
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Pt ID BMS date | FDA date FDA interpretation of CRF

10/17/94 4/18/94 Last exam,; I cannot find any data corresponding
to the date listed by the sponsor

4/29/93 9/28/92 Last exam; sponsor’s date is phone report of
DOD _

10/23/92 1/28/92 Last exam; sponsor has DOD

1/24/92 11/13/91 Last exam; sponsor has DOD

2/4/92 1/6/92 Last exam; sponsor has DOD

8/29/94 12/9/93 Last exam; sponsor has phone call from pt

11/4/94 9/23/94 Last exam; sponsor has phone report

8/15/92 4/3/92 Last exam date; sponsor has DOD

11/7/91 9/24/91 Last exam date; sponsor has DOD
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Table 16. Patients without progression, but with significant rises in CA-125

_PtID BMS date | FDA date FDA interpretation of CRF
7/28/95 12/21/93 | 12/21/93 CA-125=212
10/15/93 12/29/92 CREF states PD; CA-125 was <10; rose to 415,
then 1115°
9/28/94 7/10/93 CA-125 from <7 to 300; stable PE and CT
3/2/95 11/15/93 | CA-125 8298°
11/6/92 5/28/92 CA-125 from 182 to 390; 8/25/92 = 1860° 7
3/14/92 1/13/92 | Off study for treatment complications with CA-
1252021 on 10/25/91; CA-125=11,100 on
1/13/92@
12/8/93 1/22/93 CA-125 increased to >100 (no vafue given) and
chemo changed; 10/22/93, CA-125 = 1323
6/13/94 3/26/93 CA-125 increased to 140’
9/21/94 3/17/94 CA-125219 3/17/94
12/20/93 11/15/93 | CA-125 increased to 181"
8/16/94 4/7/94 Exam/scan negative; CA-125 830
5/25/92 12/31/91 | CA-125 from WNL to 172*
5/21/92 3/3/92 CA-125 from 1240 to 4520

The above tables were sent to the sponsor for comment on 2/25/98. Specific comments
were requested for Tables 13-15; Table 16 was intended as exploratory only.

An analysis of time to progression was first run using the BMS dates and status in JMP.
This analysis yielded a TTP of 16.6 months for PT and 13.0 months for PC with a p value of
0.0006. These results correspond to those in the study report.

A second analysis was performed using FDA-generated information from tables 13-13
(see below for corrections to data based on sponsor’s reply). Median TTP was 16.8 months for
PT compared to 13.4 months for PC (p=0.006). The curve generated from JMP appears below:
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Figure 1. Kaplan-Meier plot of time to progression, FDA analysis
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A third analysis was run using progression dates generated from the CA-125 values in
table 16, for patients without objective evidence of progression. Time to progression for PC )
patients was 12.6, compared to 15.5 months for patients treated with PT (p=0.006). This analysis
was intended to be an exploratory analysis only. Tumor marker levels are not a proven surrogate
endpoint; although rising CA-125 values are probably associated with subsequent '
relapse/progression, the time lag can be substantial and the value of treating an asymptomatic
patient with a rising marker has not'been demonstrated.

_The sponsor sent a facsimile 3/10/98 that addressed the TTP questions. Tables 13 and 14
were reviewed in detail. Table 15 was not reviewed on a case-by-case basis, as BMS used
different rules for assessing progression than the reviewer. These results are summarized below:




Table 13:
Pt

Table 14;
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BMS agrees with the FDA reviewer

The FDA reviewer mistakenly wrote “8/28/91" as the progression date; the
correct date is 4/22/92. The sponsor prefers the date of 8/28/91, which is
the date of exam under anesthesia with biopsy. The reviewer assesses
progression on 4/22/92, when physican examination (used to follow the
patient throughout the study) documented a 4-fold increase in tumor area.
BMS agrees with the FDA reviewer

BMS agrees with the FDA reviewer

BMS supplied a follow-up form that supports their progression date; FDA
reviewer agrees with BMS

BMS agrees with the FDA reviewer

The FDA-generated algorithm documented a 50% increase in disease on
6/22/92. However, the disease was initially measured on CT with an end-
of-treatment CT that documented significant shrinkage. Interim
measurements were based on physical examination and were less accurate,
leading to the apparent increase in lesion size. The FDA reviewer agrees
with the sponsor B .

The FDA-generated algorithm documented a 50% increase in disease on
11/26/91; however, BMS notes that a nodal area increased in size from .7
X.7cmto 1 x 1 cm as measured on a CT scan. This increase was not
classified as PD. FDA reviewer agrees with BMS

BMS agrees with the FDA reviewer

BMS agrees with the FDA reviewer

BMS states that an abnormality on exam was detected 7/ 1/92, but they do
not accept this finding as evidence of progression. They censored the
patient for progression on 4/20/93, the date of death. However, the only
notes in the record are from these two dates. The note from 7/1/92
indicates that an evaluation was in progress for the PE abnormality. The
FDA reviewer, in the absence of other information, assesses progression
on 7/1/92, the date a change in the PE was noted by the patient’s doctor.
On 6/3/91, the physician noted “rectal shelf fullness suspicious for
recurrence.” On that date, the patient had a CA-125 level that increased
from 161.8 on 4/18/91 to 2417. The patient was begun on hormonal
therapy for recurrence. The FDA reviewer assesses progression on 6/3/91
and not on 7/22/91, which is the next available information and documents
the date of death.

Dates were the same, but sponsor and FDA: disagreed about whether or not
this patient progressed. The sponsor included her as an event on this date.
BMS agrees with the FDA reviewer
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The FDA assessed progression on 1/31/91 on the basis of increased lung
lesions, not pelvic adenopathy. However, on review of the CRF , the lung
lesion is measured at 1.5 x 1.5 cm throughout the course of treatment,
even though the investigator’s note indicated an increase. The sponsor
stated that review of the CRF indicates PD on 10/8/91, not 5/3 1/94; the
FDA reviewer agrees with this date.
BMS does not accept “increased abdominal tension attributed to ascitic
fluid” as evidence of progression. As the patient had no ascites at second-
look laparotomy, the FDA reviewer assesses progression on this date.
The text of the follow-up sheet from 6/4/91 indicates “residual” disease on
the CT; the CT is coded as a 3 (abnormal with a change) in the evaluation
section of this sheet; and no evidence of reéurrence/progression is
checked. The data on this sheet are internally inconsistent. The sponsor’s
assessment of progression on the date of death is accepted.
FDA reviewer agrees with BMS; clinical detioration may have been due to
concomittant therapy rather than disease
BMS agrees with the FDA reviewer
BMS agrees with the FDA reviewer
BMS agrees with the FDA reviewer
BMS agrees with the FDA reviewer
The dates are the same. However, the FDA assesses progression on this
date based on a change in physical examination described as “vague
fullness and thickening...”, coded as “abnormal/change” on the follow-up
sheet. '

FDA reviewer agrees with BMS--reference to vaginal mass based on
history, not on exam :

For Table 15, the sponsor and the FDA reviewer used different censoring rules. The FDA
reviewer’s progression dates ranged from 3 days to 3.6 years shorter than the sponsor’s and in
one case was 7.5 months later than the sponsor’s assessed date. The mean difference in date was
7 months. Of the 42 patients listed in Table 15, only 12 had progression dates that differed by
less than 3.5 months, the absolute difference in TTP between the two treatment arms
demonstrated in GOG 111. It is important to assess whether differences in assessment of TTP
can eliminate the advantage seen for PT over PC. Whether the FDA dates or the sponsor’s dates -
are used, the difference persists. supporting the efficacy of cisplatin and paclitaxel over that of
cisplatin and cyclophosphamide in the first-line treatment of ovarian cancer.

~ When TTP was re-run using data corrected from the correspondance with BMS, the
following results were obtained: median TTP for PC was 13.4 months; median TTP for PT was
16.8 months; p-value 0.006. ’ :

_ These analyses demonstrate time to progression that is comparable to those submitted in
the sponsor’s report; in all cases TTP with PT is statistically significantly superior to TTP with
PC. The absolute difference between treatment arms is 3.4 months in the FDA analysis,

‘compared to 3.6 months with the sponsor’s analysis. This difference remains clinically
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significant. The results are robust and demonstrate clinical benefit with PT.

9.5.2.b Cox regression analysis for time to progression

The 7 pretreatment patient characteristics used in the analyses of clinical and pathologic
responses and stratum were applied to time to progression. None were significant except
stratum. Patients with non-measurable disease had a significantly longer time to progression
than patients with measurable disease (16.4 months compared to 13.4 months; p=0.009). This
factor and treatment arm were included in the final Cox regression analysis. Both patients with
non-measurable disease and patients treated with PT had a significantly reduced risk of disease
progression. The relative risk for non-measurable patients was 0.768 (p=0.015) and for PT
patients was 0.704 (p=0.001). The median TOP for patients with non-measurable disease treated
with PT was 21.3 months, compared to 13.9 months in similar patients treated with PC. For
patients with measurable disease, TOP was 14.6 months for PT and 12.0 months for PC:
(p=0.05). |

Cell type was included in this model, despite the lack of evidence for its importance as a
prognostic factor, because the incidence of serous adenocarcinoma was imbalanced between the

two arms. This factor was not selected in the model and had a minimal impact on the risks
presented per the sponsor.

Reviewer Comment:

1. The same comments about the choice of pretreatment variables apply here. The FDA
statistical reviewer re-ran the Cox regression analysis without liver function tests included as a
potential variable. The results were not different from those described above.

2. Patients with non-measurable disease are likely to have a longer time to progression
because of the difficulty of assessing intra-abdominal tumor in ovarian cancer.

3. The subset analysis by stratum supports the advantage for PT seen in the analysis of all
randomized patients. '

9.5.3 Survival

9.53.a Unadjusted analysis '

At the analysis time point, 114 of the 196 PT patients had died (58%) compared to 154 of
the 214 PC patients (71%). Follow-up time ranged from 28.6-57.2 months for the PT arm and
from 9.9 to 56.6 months for the PC arm. In the first 18 months of follow-up, 3 patients on PC
were lost to follow-up and were censored from the analysis
The median survival for PT patients was 35.5 months compared to 24.2 months for PC patients
(p=0.0002). The calculated relativerisk was 0.635 (95% CI 0.497, 0.81 1), indicating a 36%
reduced risk of mortality with PT fherapy. By Cox analysis, residual tumor diameter was
significant in its impact on survival. After adjustment for this factor, there remained a
statistically significant effect of paclitaxel-based therapy.
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Reviewer Comment:

1. The survival was significantly better for PT patients than for PC patients. The median
survival observed in the PC arm is comparable to that reported in the literature for this
combination.

2. The dates of death listed in the database (table “DEATH”) were included in the FDA
audit. These dates of death were then used in a MS Access query to calculate survival times.

The survival times calculated for each patient correlated within 1 day for all 410 patients enrolled
in the trial. These calculated survival times (in days) were then exported to JMP and a Kaplan-
Meier analysis was performed. The results of this analysis are presented below. Median survival
for the PC arm (Arm 1) was 735 days or 24.2 months; median survival for the PT arm (Arm 2)
was 1079 days or 35.5 months (see Appendix B for data listings used to derive median survival).
The difference was statistically significant with p=0.0002 by the log-rank method or p=0.0003 by
the Wilcoxon method. These results are 1dentical to those calculated by the sponsor.

APPEARS THIS WAY
ON ORIGINAL
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Figure 2. Kaplan-Meier plot of survival, FDA analysis
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9.5.3.b Cox regression analysis for survival

The 7 pretreatment characteristics used to analyze pathologic and clinical response and
time to progression were applied to survival. None were significant except small residual
diameter (< 5 cm) after staging surgery, which was related to survival (p=0.007). In the final
Cox regression analysis, this factor was retained with treatment arm and stratum. Both residual
tumor diameter and treatment with PT were significant in determining survival. Patients treated
with PT had a RR of 0.627 (95% CI 0.491, 0.801); patients with small residual tumor diameter
had a RR of 0.682 (95% CI 0.522, 0.891). Patients with small residual disease treated with PT
had a median survival of 37.9 months, compared to a median survival of 17.8 months in patients
with small residual disease treated with PC (p=0.074). Because of the baseline imbalance in the

incidence of serous adenocarcinoma, this factor was tested and was not found to significantly
alter the results. -
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Reviewer Comments:

1. The same comments about the choice of prognostic factors apply here. The FDA
statistical reviewer re-ran the Cox regression analysis without liver function tests as a baseline
variable; the results were unchanged and remained significant in favor of PT.

2. Treatment with PT was associated with a statistically significant and clinically
impressive improvement in overall survival.

9.5.4 Time to worsening of performance status

Performance status was assessed at each visit and was used as an indication of the quality
of life of the patients on study. One hundred eighty-eight of the 196 patients on PT had both a
baseline PS score and at least one follow-up PS score recorded on study, and 203 of the 214 PC
patients had this data recorded. On the PT arm, 37 of the 188 had a lower PS on study compared
to baseline; on the PC arm, 30 of the 203 patients had a lower PS on study compared to baseline.
. The time to worsening of PS on each arm was calculated and was not significantly different
between the two arms (p=0.060). Because there was a significant difference in treatment delays
between the two arms, the number of courses to worsening of PS was calculated and was again
not significantly different (p=0.231).

Reviewer Comment:

1. Ninety-six and 95% of the patients on PT and PC respectively had baseline and repeat
measures of PS assessed. However, only a small percentage had deterioration in their PS during
the course of the study. It is unlikely that this measure is sensitive enough to pick up QOL
changes in the specified study population. ‘ ~

9.6 Safety analysis
9.6.1 Adverse events

Four hundred nine patients were evaluable for safety; one patient died prior to receiving
any therapy. Twenty-seven patients were discontinued from the study for adverse events: 12
patients on PT and 15 on PC.

Myelotoxicity was common in both arms of the trial. The percent of patients with
leukopenia was the same in both arms (82%), as was the percent of patients with individual
grades of leukopenia, including severe (grade 3-4) leukopenia.

The most common observed adverse event was neutropenia. Neutropenia was most
commonly severe, but of short duration; the sponsor stated that the neutropenia was without
clinical consequences. The following table summarizes the incidence and type of this adverse
event:
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Table 17. Type and incidence of neutropenia (worst course); % (n) (data derived from sponsor
table 39, volume 3, page 123; sponsor table 42, volume 3, page 126; sponsor table 43, volume 3,

page 126).

Type of Cisplatin-Taxol Cisplatin- P-value
Neutropenia N=190 Cyclophosphamide
N=205
Any ' 96% patients 92% © 0.146
CTC Grade III-1V 92% (175) 80% (163) 0.001
Grade 111 11% (21) 22% (45)
Grade IV 81% (154) 58% (118)
Infections:
Number of patients 41 patients 32 patients 0.123
with infections
Number of episodes | 54 46
Febrile neutropenia 35 courses/1074 9 courses/ 1145 <0.001
courses (3.3%) (0.8%) '

Other myelosuppressive toxicities are summarized in the following table and are
expressed in terms of the worst course:

APPEARS THIS WAY
ON ORIGINAL
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Table 18. Myelosuppression (data derived from sponsor table 40, volume 3, page 124; sponsor
table 41, volume 3, page 125)

Adverse Cisplatin-Taxol Cisplatin- P-value
myelosuppressive Cyclophosphamide
event

Anemia: ' n=188 n=207
Any 88% (165) 86% (178) - 0.656
Grade III-IV 13% (24) 9% (19) 0.263
Grade III 10% (18) 8% (16)
Grade [V 3% (6) 1% (3)

Anemia (baseline Hb n=91 n=102
normal):

'Any 88% (80) 83% (85) 0.417
Grade I1I-1IV 13% (12) 3% (3) 0.013
Grade 111 9% (8) 2% (2)

- Grade IV 4% (4) - 1% (1)

Thrombocytopenia:

Any 26% (49) 30% (62) 0.434
Grade III-1V - 10%(18) 9% (19) 1.000
Grade 111 5% (9) 5% (11) ---
Grade [V ‘ 5% (9) 4% (8) ---

- Thrombocytopenia and anemia were not significantly different between the two arms.
However, 49% of the patients in each treatment arm had abnormal baseline hemoglobin values,
most likely due to surgery. When the subgroup with normal baseline hemoglobin values was
examined, there was a statistically significantly greater incidence of severe anemia in the PT arm.
The sponsor suggests that this effect is due to the higher dose-intensity of cisplatin achieved in
this arm. ‘

| Y
: PPEARS THIS WA
| A ON ORIGINAL
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Table 19. Adverse events (worst course) (data from sponsor tables 44-49, p. 129-133, and
sponsor table 50, page 135, all in volume 3).

Adverse event

Cisplatin-Taxol Cisplatin- P-value
Cyclophosphamide
Peripheral neuropathy:
Any ’ 26% (49) 20% (43) 0.286
Grade III-IV 3% (5) 0(0) 0.025
Ototoxicity:
Any 6% (11) 10% (22) 0.102
Grade III-IV 0(0) 2% (4) 0.124
Arthralgia/myalgia: .
Any 10% (18) 2% (4) 0.002
Grade III (no grade IV) 1% (1) 0(0) 0.479
Hypersensitivity: ] _
Any 9% (15) <2% (3) 0.003
Grade III-IV 3% (5) 0(0) 0.025
Nausea/vomiting (g.3-4): 10% (19) 11% (23) 0.747
Diarrhea:
Any 17% (32) 8% (16) 0.008
Grade III-1V 4% (7) 1% (2) 0.094
Liver function tests:
Alkaline phosphatase .
Any . 36% (66) 33% (67) 0.668
Grade III-IV 1% (1) 1% (3) 0.625
AST
Any 18% (33) 13% (26) 0.203
Grade III-IV 0 (0) 0(0) -
Bilirubin
Any 2% (2) 1% (2) 1.000
Grade III-1V 1% (1) 0 (0) 0.478
Cardiovascular events :
Any 28% (53) 7% (14) 0.001
Grade III-1V 5% (10) 3% (5) 0.188
Creafinine:
Any elevation 40% (74) 46% (95) 0.221
Grade III-IV 2% (3) 2% (4) 1.000
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Adverse event Cisplatin-Taxol Cisplatin- P-value
Cyclophosphamide
Alopecia 55% (107) 37% (79) 0.001
Asthenia 17% (33) 10% (21) 0.041

Cardiovascular events were more common in patients on the PT arm (53 patients, or
28%) than in patients on the PC arm (14 patients, or <7%). Grade 3-4 events occurred in 5% of
PT patients and <3% of PC patients. The difference in incidence of cardiovascular events is
attributed by the sponsor to the requirement for cardiac monitoring in patients who received
paclitaxel. '

Reviewer Comment:

1. There was a 6.5% discontinuation rate for adverse events. This rate is consistent with
the type of therapy and the patient population.

2. The PT arm was associated with a significantly greater incidence of grade III-IV
neutropenia than the PC arm ( 92% v. 80%); however, it should be noted that the rate of
neutropenia with PC remains high. Although the sponsor stated the neutropenia was “without
clinical consequences” (section 8/10, volume 1, page 122), there was a significantly greater
incidence of febrile neutropenia with PT than with PC; it occurred in 35 courses compared to 9
courses. However. only 3 patients (0.7%) in the study died of sepsis, and all received PC (see
Reviewer Comments 2 and 3 after section 9.6.3). These data suggest that the neutropenia is
unlikely to be associated with irreversible morbidity. Patients presumably were hospitalized for
febrile neutropenia, which may decrease the quality of life. However, more PT cycles were
delivered on time. indicating that the neutropenia, whether associated with fever or not, was
unlikely to interfere with the scheduled administration of drug. The decreased quality of life
associated with hospitalization for febrile neutropenia must be weighed against the decreased
quality of life that may be associated with treatment delays and a longer period of chemotherapy
treatment with PC.

3. The sponsor notes that severe anemia was more likely in patients treated with PT who
had a normal baseline hemoglobin; however, the number of patients in this subgroup analysis is
small. ' L

4. The majority of detectable cardiovascular events on the PT arm consisted of
bradycardia, tachycardia, hypotension, an abnormal ECG. ventricular extrasystoles, unspecified
arrhythmia, hypertension, syncope, and atrial fibrillation. While it is likely that monitoring on
the PT arm detected more events, it is also likely that paclitaxel was responsible for some or all
of the observed events. Bradycardia, for example, is a well-reported side effect of paclitaxel.
What is more relevant, however, is how many events were symptomatic. Since most of the
events were grade 2 or less, there does not appear to be a clinically meaningful difference in
cardiovascular events between the two arms. ' ’

- 5. Other adverse events that were significantly different between the two arms included
severe peripheral neuropathy. arthralgia/myalgia, hypersensitivity reactions, diarrhea, and
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alopecia. All of the observed events are consistent with the labeled toxicities of paclitaxel; none
represent new findings.

- 6. The reviewer ran multiple MS Access queries and verified the incidence and severity
of the adverse events. These queries generally yielded the same results as those reported by the
sponsor. In the few cases where the numbers were not the same, they differed by 2-3
patients/events, not a significant difference. The Adverse Event category of “Other” was also
reviewed to assess whether significant events had been mistakenly assigned to this category. No
mistaken attributions were identified; the majority of events in this category consisted of fatigue.
Finally, a query for the incidence of bowel obstruction was run; 4 patients on PC and 2 patients
on PT experienced this complication. Bowel obstruction was uncommon and is more likely
related to the underlying illness than to the drug therapy.

6. Overall, the significant benefit conveyed by PT therapy outweighs the increased
toxicity of this combination.

9.6.2 Neurologic assessment

The Neurologic Assessment was performed on a subset of patients at 9 designated sites.
The assessment consisted of 2 parts, the patient self-report form and the nurse-administered
questionnaire. The patient self-report form consisted of 21 questions; the first 8 asked general
status questions and the rest referred specifically to neurologic signs and symptoms. The
response options for questions 1-19 were “not at all”, “a little”, “quite a bit”, and “very much.”
For the analysis, these responses were coded from “0" (not at all) to “3" (very much). Question
15 (“When holding an object in your hand, are you able to feel its shape?”’) was scored as “0"
(very much) to “3" (not at all) to make these scores consistent numerically with the other
questions. Questions 20 and 21 were graphical (“...draw a tight spiral”; “shade in all the places
...where you have...numbness”) and were not analyzed.

The second part of the assessment consisted of a 5 question nurse-administered
questionnaire. Question 1 was not analyzed, as this question measured the time it took a patient
to button a shirt, but did not provide a uniform number of buttons or a uniform button size. In
question 2. patients were asked to identify a nickel among a dime, a penny, a paper clip, and a
key in a paper bag and were timed. The question was scored on the “time to identify nickel” and
on whether or not the patient could identify the nickel. Questions 3-5 used a yes-no format (“Can
the patient stand steadily with her feet together with her eves closed?”; position sense testing in
the hand and then in the feet).

Seventy-six patients completed both a baseline and a follow-up neurologic assessment
during the course of study, 42 on PT and 34 on PC. The data were collected from 8 different
GOG sites and comprised 23-88% of the study population at the respective sites.

For the patient self-assessment, mean total scores with standard deviation were plotted for
each arm for baseline values compared to on study, off study, 3 month follow up and 6 month
follow up time points. The sponsor analyzed patients with paired data for the two arms at the
above timepoints. The number of patients compared was 34 PT/30 PC for baseline/on study; 36
and 22 respectively for baseline/off study; 9 and 11 respectively for baseline/3 month follow up;
and 4 and 2 respectively for baseline/6 month follow up. Patients on PT had an elevated mean
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total score versus baseline at all time points. There appeared to be a trend towards higher scores
in the PT arm compared to the PC arm. However, because this data was derived from a subset of
patients with a non-validated instrument, no formal comparison was performed.

In the nurse-administered questionnaire, questions 2-5 showed no difference between the
two treatment groups and no difference between baseline assessment and on-study timepoints.
The time to identify a nickel was analyzed in the same paired comparison at the same timepoints
as for the patient-administered questionnaire. The numbers of patients included were 26
PT/22PC for baseline/on study; 23/14 respectively for baseline/off study; 7/6 respectively for
baseline-3 month follow up; and 3/1 respectively for baseline/6 month follow up: There was a
trend for an increased time requirement in the PT arm at all timepoints compared to baseline, and
an increased time compared to PC. Again, no formal comparison was made.

Reviewer Comment:

1. Nine centers were designated for neurologic testing, but data are reported front only 8 °
sites. A Request for Information was sent to the sponsor regarding the 9th site. The sponsor
noted that the ninth center designated for neurologic testing accrued a total of 3 patients to GOG
111, but received its designation after 1 patient was already on study. Of the two potentially
eligible patients, neither had an assessment performed. No data were excluded from analysis.

2. The percent of patients recruited from the designated sites varies widely. A Request
for Information was sent to the sponsor asking whether this phenomenon was due to lack of
recruitment, or to the time differences in the designation of specific sites. The sponsor replied
that the percentages listed in the study report referred to patients who had both a baseline and a
follow-up assessment and could be analyzed. The percentage of patients with at least one
assessment was higher. Although reasons fér non-participation in the neurologic assessment
were not listed, the timing of the designation of a study site was a factor.

3. There is a large amount of missing data for both the patient-administered and the
nurse-administered questionnaires, as demonstrated by the numbers of patients included in the
paired timepoints. The missing data weakens the analysis. The sponsor’s descriptive analysis
rather than a quantitative analysis is appropriate.

4. Although these data are of poor quality, they suggest that PT was associated with a
higher incidence of clinically evident neuropathy, consistent with the formal CTC reporting in
section 9.6.1.

9.6.3 Mortality

Ten patients died within 30 days of the last study dose: 6 on PT and 4 on PC.
Three deaths were attributed to treatment-related complications. 3 to intercurrent problems, and 4
to progressive disease. The deaths are summarized in the following table:
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Table 20. Mortality within 30 days of study treatment (modified from sponsor table 52, volume
3, page 150). :

General Cause of Specific Cause of Patient Number Treatment Arm
Death Death
Treatment-related Myocardial infarction ‘Paclitaxel
complications

Cardiac arrest | Cyclophosphamide ‘

{ Sepsis _ Cyclophosphamide
Intercurrent problems Pulmonary embolus Paclitaxel
Perforated gastric Paclitaxel

ulcer

Myocardial infarction Cyclophosphamide
Disease progression . ' Paclitaxel
......... - . Paclitaxel
Paclitaxel

Cyclophosphamide

Reviewer Comment:
1. Comments from review of the narratives on patients who died of treatment-related
complications:

Patient (PT) died of an MI which, on review of the narrative, may have
been related to the surgical procedure as well as to the drug therapy. The patient had a history of
hypertension and cardiovascular disease and expired 14 days post-operatively and 6 days after
cycle 1. : :
Patient (PC), listed as cardiac arrest, died while septic; blood cultures
grew coagulase-negative staph and Candida.

2. Comments from review of the narratives on patients who died of intercurrent problems:

Patient (PT) died of a perforated gastric ulcer after 4 cycles of therapy.

It is possible that this complication was related to steroid premedication for paclitaxel. The
patient did not receive any concomitant medications, according to a review of the case report
form and of the “Concurrent medication” table in the submitted database.

‘3. Comments from review of the narratives on patients who died of progressive disease:

i Patient (PT) suffered an anterior wall MI in the recovery room after her
staging laparotomy. Nineteen days later, she began study therapy. At baseline she had bilateral
_ pleural effusions and required oxygen therapy. Treatment was complicated by CHF which
responded to therapy. She subsequently died 11 days after cycle 1 with continued effusions and a
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low oxygen saturation. It is difficult to assess whether she died of progressive disease or cardiac
complications.
Patient (PC) had her death attributed to progressive disease. However,
the narrative indicates that she had febrile neutropenia with blood cultures positive for Staph.
- aureus. Her death is more likely a treatment-related complication.

4. Overall, the number of deaths on or within 30 days of study drug is small, representing
2.4% of the study population. The combination of cisplatin and paclitaxel does not appear to
cause excess mortality compared to the standard-therapy arm.

5. Review of the case report forms showed that patient subsequently died of
leukemia. While she does not fit the category of death within 30 days, this event should be
mentioned. She was randomized to cisplatin and cyclophosphamide and refused further therapy
after 3 cycles. She was then treated with carboplatin and cyclophosphamide,
carboplatin/cyclophosphamide/etoposide, and hexamethylmelamine. She did not receive
paclitaxel; the leukemia is not related to the drug submitted in this SNDA. .

9.7  Sponsor’s audit results

Audited data were collected on site for 97 patients accrued at 19 of the 86 participating
- centers; these data were compared to the data transcribed from the GOG primary documents for
these same patients. These results are referred to as the “audited database” and the “transcribed
database” respectively.

Reviewer Comment:
These results were used for quality control only. All efficacy analyses were performed by
the sponsor using the transcribed database (Response to FRFI 12/22/97, BMS).

9.7.1 Study drug audit results

No differences in treatment delays. drug discontinuations, or drug interruptions were
identified. Only 1 patient was found to have a dose reduction recorded differently in the audited
and transcribed databases. Patient received cyclophosphamide at 750 mg/m? for
cycles 1-3, with a dose reduction to 500 mg/m’ for cycles 4-6. The transcribed database listed
the dose reduction at cvcle 2 instead of cycle 4. No other discrepancies in dose reduction wefe
found.

9.7.2 Efficacy data audit resuits

9.7.2.a Survival
Survival status and date of death or last follow up were confirmed for 95 of the 97
patients (98%). For 15 patients, additional follow up was obtained. For 6 patients, additional
follow up and a later date of death, after database closure, was obtained. For 2 patients (2%), the
actual date of death in the audited database differed from the transcribed date by 1 and 2 days
respectively. This information is summarized in the following table.
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Table 21. Sponsor table 54, volume 3, pages 165-168

Table 54

Survival Dates: Transcription Versus Audit

Transcribed Audited
Patient # Arm Database Database Comments

Last Alive  Status Last Alive  Status

TAXOL/Cisp 28JUL94 Alive Confirmed

Cyclo/Cisp 09NOV92 Dead Confirmed

Cyclo/Cisp  0SDEC94  Alive Confirmed _

Cyclo/Cisp 23JAN9S Alive 90CT95 Alive  Additional follow-up

Cyclo/Cisp 06MARS93 Dead Confirmed

Cyclo/Cisp 06AUG92 Dead Confirmed
TAXOL/Cisp  05SMAR93 Dead Confirmed

- TAXOL/Cisp  04NOV92 Dead Confirmed

TAXOL/Cisp  2INOV94 Alive  03MAY95  Alive Additional follow-up
TAXOL/Cisp 28SEPY%4 Alive Confirmed
TAXOL/Cisp  09AUG94 Alive Confirmed
TAXOL/Cisp 13DEC94 Alive 25JUL95 Alive  Additional follow-up

Cyclo/Cisp. 310CT94 Alive Confirmed

Cyclo/Cisp 01AUGY94 Alive 15DEC94 Alive  Additional follow-up

Cyclo/Cisp 20DEC91 Dead Confirmed
TAXOL/Cisp 27FEB91 Dead Confirmed

Cyclo/Cisp 14DEC93 Dead 16DEC93 Dead Change in death date

: (2 days)

Cyclo/Cisp 23SEP94 . Alive Confirmed

Cyclo/Cisp 30MAY92 Dead Confirmed
TAXOL/Cisp  29APR92 Dead Confirmed
TAXOL/Cisp  15MAY92* Dead Confirmed -

Cyclo/Cisp 13JUL91 Dead Confirmed ;

Cyclo/Cisp  14MAR92  Dead Confirmed -

Cyclo/Cisp 19AUG91 Dead ) Confirmed

Cyclo/Cisp 14MAY91 Dead Confirmed

TAXOL/Cisp 14FEB93 Alive  26AUG95 Dead  Additional follow-up
’ and date of death
Cyclo/Cisp 02ZMAR93 Alive 22AUGYS Alive  Additional follow-up

Cyclo/Cisp 02SEP93 Dead Confirmed

Table continues on next page
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Table 54

Survival Dates: Transcription Versus Audit

Transcribed Audited
Patient # Arm Database Database Comments

Last Alive Status  Last Alive  Status

Table 54 continued
- TAXOL/Cisp - 16DEC94 Alive Confirmed
| Cyclo/Cisp 11FEB9%4 Dead 12FEB9%4 Dead  Change in death date
(1 day)
Cyclo/Cisp 15NOV92 Dead Confirmed
TAXOL/Cisp 13JUN94 Dead Confirmed
TAXOL/Cisp 08MAR93 Dead ' Confirmed
TAXOL/Cisp 12JUN94 Dead Confirmed
Cyclo/Cisp 19DEC94 Alive 28SEP95 Alive  Additional follow-up
- ; Cyclo/Cisp 07DEC93 Dead Confirmed
Cyclo/Cisp 15JAN94 Dead Confirmed
Cyclo/Cisp 02DEC92 Dead Confirmed
Cyclo/Cisp 23SEP94 Dead Confirmed
TAXOL/Cisp  21DEC91 Dead Confirmed
TAXOL/Cisp 18JAN9S Alive ) Confirmed
Cyclo/Cisp 150CT92 Dead Confirmed
TAXOL/Cisp  06MAY94 Alive Confirmed

TAXOL/Cisp 01AUGY%4 Alive 27SEP9%4 Dead  Additional follow-up
and date of death

TAXOL/Cisp l1FEB9I Dead Confirmed
Cyclo/Cisp I3FEB95 Alive Confirmed
TAXOL/Cisp 20JUN94 Alive 31JUL95 Alive  Additional follow-up

TAXOL/Cisp 14JUL94 Alive 15SEP94 Dead  Additional follow-up
and date of death

Cyclo/Cisp 2TMAY94 Dead : Confirmed
TAXOL/Cisp  16AUGS!  Dead Confirmed
TAXOL/Cisp  0SFEB93 Dead : Confirmed

Cyclo/Cisp 18JAN93 Dead Confirmed
TAXOL/Cisp 16AUGY94 Alive 0INOV94 Dead  Additional follow-up

2 and date of death
TAXOL/Cisp 20SEP90 Dead Confirmed

Table continues on next page
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Table 54

Survival Dates: Transcription Versus Audit

‘ Transcribed Audited
Patient # Arm Database Database Comments

Last Alive Status  Last Alive  Status

Table 54 continued
‘ Cyclo/Cisp  30MAR92  Dead Confirmed
TAXOL/Cisp  23MARY94 Dead , Confirmed
Cyclo/Cisp  2IMAY92  Dead Confirmed
TAXOL/Cisp 29JAN92 Dead Confirmed
TAXOL/Cisp  240CT94 Alive 21APR9S Alive  Additional follow:up
TAXOL/Cisp  12SEP90 Dead  Confirmed
TAXOL/Cisp  03NOV94 Alive Confirmed
Cyclo/Cisp 01AUGS2 Dead Confirmed

TAXOL/Cisp I5FEB95 Alive 28SEP95 Dead  Additional follow-up
and date of death

Cyclo/Cisp 0INOV9I1 Alive ISMAY95 ~ Alive  Additional follow-up
TAXOL/Cisp  02NOV94 Alive 200CT95 Alive  Additional follow-up
Cyclo/Cisp 16NOV94 Alive 11SEP95 Alive  Additional follow-up

TAXOL/Cisp 170CT94  Alive Confirmed
TAXOL/Cisp  29NOV94 Alive Confirmed
Cyclo/Cisp 29NOV94 Alive _ Confirmed
Cyclo/Cisp 12FEB92 Dead Confirmed
Cyclo/Cisp  30AUG9  Alive . Confirmed
Cyclo/Cisp 09NOV9II Dead Confirmed
TAXOL/Cisp 01SEP94 Dead Confirmed
Cyclo/Cisp 24JUL94 Dead Confirmed
TAXOL/Cisp 06SEP94 Alive 10JAN93 Alive  Additional follow-up
TAXOL/Cisp 15 MAY92+ Dead Confirmed
TAXOL/Cisp  040CT90 Dead Confirmed
Cyclo/Cisp  29APR91  Dead Confirmed -
Cyclo/Cisp  2IMAY93  Dead : Confirmed
TAXOL/Cisp  24SEP93 Dead Confirmed
TAXOL/Cisp 04SEP92 Dead Confirmed
. TAXOL/Cisp  30JUL93 Dead Confirmed

Table continues on next page
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Table 54

Survival Dates: Transcription Versus Audit

Transcribed Audited
Patient # Arm Database Database . Comments _

Last Alive Status  Last Alive  Status

Table 54 continued
Cyclo/Cisp 07NOV94 Alive 05JUNO9S Alive  Additional follow-up
Cyclo/Cisp 29JAN93 Dead Confirmed
TAXOL/Cisp 26JUL93 Dead Confirmed
TAXOL/Cisp  050CT94 Alive Confirmed
Cyclo/Cisp 23DEC90 Dead Confirmed
TAXOL/Cisp 11MARY%4 Dead Confirmed -
TAXOL/Cisp 190CT91 Dead Confirmed

TAXOL/Cisp 18JAN9S Alive 27JUL9S Dead  Additional follow-up
- and date of death

Cyclo/Cisp 04DEC91 Dead Confirmed
Cyclo/Cisp 24AUG%4 Alive 25APR9S Alive  Additional follow-up
TAXOL/Cisp  04NOV94 Alive  10MAR95  Alive  Additional follow-up

Cyclo/Cisp 18JUL93 Dead Confirmed
Cyclo/Cisp 270CT94 Dead ‘ Confirmed
Cyclo/Cisp 19DEC92 Dead A Confirmed
TAXOL/Cisp  29NOV92 Dead Confirmed

* 15 inpuited for day of month: actual day unknown

Reviewer Comment:

1. Information on 13 PT and 8 PC patients was obtained that changed the date of last
follow-up or status. Of the 13 PT patients, 6 had died with 2-9 months of additional follow-up.
The other 7 were confirmed as alive with an additional 4-13 months of follow-up. The 8 PC
patients were confirmed as alive with follow-up ranging from 3 months to 2 years 7 months.
Most of the additional follow-up and change in status occurred after the data cut-off point of
March 30, 1995. In S patients, information was available prior to the cut-off that was not L
reported in the transcribed database. One patient received PC; her status remained alive, but with
4 additional months of follow up ( The other 4 received PT: one remained alive
with 4 additional months of follow-up; the other 3 had died prior to the data cut-off. Overall, the
number of patients with a change in status is low.

2. The change in the transcribed dates of death for the two patients treated with PC is
insignificant, as they were by only 1 and 2 days.

3. Overall, the transcribed database has acceptable accuracy.
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9.7.2.b

Response data

There were no changes in pathologic documentation of response. For clinical response, 8
patients had their status changed. Two patients on PT and 1 patient on PC were upgraded from
non-response to a partial response because of additional tumor measurements found at the audit.
- Four patients treated with PT who were called a CR in the transcribed database did not have
confirmation that all non-measurable baseline lesions were absent. Finally, 1 patient on the PC
arm did not have baseline measurable disease that could be confirmed, and she was reassessed as
non-measurable. These results are summarized below.

Table 22. Clinical Response: Transcription versus audit (sponsor table 55, volume 3, page 169).

Patient# | Arm Transcribed Audited Comments
» Database Database

PC SD PR Additional measurements found

PT CR PR Non-measurable baseline lesions
not reassessed

PT Non-measurable | PR Additional measurements found

PC SD Non-measurable | No measurements found

PT CR PR Non-measurable baseline lesions
not confirmed absent

PT Unevaluable PR Additional measurements found

PT CR PR Non-measurable baseline lesions
not confirmed absent

PT CR Unevaluable Non-measurable baseline lesions
not confirmed absent

Reviewer Comment:

1. Four patients were upgraded to a CR on the PT arm in the transcribed database, _
compared to the audited database. However, response rate, while of interest, was not the primary
efficacy endpoint. These discrepancies in response will not affect time to progression or survival
analyses. ‘

2. The transcribed database differs from the audited database by 8 patients, or 8% (8 of
97). Because of the difficulty of measuring ovarian cancer in general and because of inter-
observer variations in assessment, it is not surprising that the response data showed more
discordance between the 2 databases than survival.

9.7.2.c Safety data audit results ‘
Overall, there were few significant changes in the safety profiles after the audit. The
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sponsor provides details in volume 3, pages 170-181. The differences will be listed in summary

form in this review:

Myelotoxicity:

Infections:

Fever:
Febrile neutropenia:

Cardiovascular:

" Neurotoxicity:
Ototoxicity:

Arthralgia/myalgia:

1 patient on PT was found to have grade III leukopenia

1 patient on PC was found not to have grade III leukopenia
Worst-course grade IV neutropenia decreased from 85 to 83% on PT and
increased from 65% to 70% for PC

1 additional patient on PC had grade IV thrombocytopenia _

3 patients on PC had grade IV anemia (none recorded in transcribed
database) :

Additional mild/moderate infections found in source records--
PT: infections increased from 6 to 20 episodes in 261 cycles
PC: infections increased from 11 to 20 episodes in 249 cycles

No change in grade III-IV infections
Generally skin infections, URI

PT: additional 16 cycles with fever
PC: additional 13 cycles with fever

PT: additional 11 cycles with febrile neutropenia
PC: additional 6 cycles with febrile neutropenia

PT: 20 additional patients with a cardiovascular event

PC: S additional patients with a cardiovascular event

All grade 1-2; included tachycardia (13--10 PT, 3 PC), hypertension (7--5
PT, 2 PC), bradycardia (7--6 PT, 1 PC)), abnormal ECG (3--2 PT, 1 PC),
and hypotension (3--PT)

PT: 9 additional patients with peripheral neuropathy (grade I or
unspecified) ' .
PC: 12 additional patients with peripheral neuropathy (3 with grade II)

PT: increase from 3 to 11 patients (grade II or unspecified)
PC: increase from 5 to 11 patients (less than grade III)
Events included hearing loss, tinnitus

PT: 10 additional patients with this event for a total of 14

PC: 10 additional patients with this event for a total of 10

Transcribed database had no grade III/IV events; audited database showed
1 patient in each arm with grade III arthralgia/myalgia '
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Hypersensitivity: PT: 2 additional patients identified
PC: 2 additional patients identified
No additional grade III/IV events found

Gastrointestinal: PT: 3 additional patients with grade III nausea/vomiting
PC: 1 additional patient with grade IV nausea/vomiting
1 additional patient with grade III diarrhea
Changes in symptoms:
Nausea/vomiting: PT: from 71% to 92%
PC: from 60% to 87%

Diarrhea: PT: from 8% to 37%
PC: from 10% to 23%
Anorexia: PT: from 12% to 37%

PC: from 8% to 27%
Liver function: No significant changes
Renal function: PT: 1 patient found with grade III creatinine

Reviewer Comment:

1. The audited database shows differences in toxicity assessments compared to the
transcribed database, but most of the changes consisted of mild to moderate side effects and were
similar for both arms. The incidence of febrile neutropenia and peripheral neuropathy may be
underestimated by the transcribed database in both arms, but the relative incidences are likely to
be unchanged. ' ‘

9.8 Subset Analysis by Age and Race
'9.8.1 Pretreatment characteristics

Pretreatment characteristics on both arms were well-balanced by race and age with two
exceptions. Patients on the PT arm who were younger than age 65 were more likely to have a
better performance status (PS 0 for 43% of patients < 65) than older patients (PS 0 in 24%);
younger patients on this arm were also more likely to have serous adenocarcinoma (78%) than __-
older patients (68%).

Reviewer Comment:

1. Performance status rather than age is the significant prognostic factor, and the
distributton of PS (in contrast to the occurrence of PS 0 specifically) was well-balanced between
the two treatment arms, both overall and by age.

2. Pathologic subtype is not a recognized prognostic factor and was not significant in the
sponsor’s exploratory analyses. This difference should not have influenced outcome in this -
subgroup.
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9.8.2 Survival analysis

The median survival with PT in patients younger than age 65 was 38.8 months, compared
with 24.9 months in older patients. The median survival with PC was comparable in younger
patients (23.2 months) and older patients (24.8 months). These data with 95% confidence
intervals are presented in the following table:

Table 23. Survival by age (sponsor table 68, volume 3, page 184).

Cisplatin-paclitaxel Ciéplatin-cyclophosphamide
L <65 (n=134) > 65 (n=62) <65 (n=155) > 65 (n=59)
Median 38.8 24.9 24.8 232
(months)
95% CI 35.4-48.0 16.5-34.3 20.6-30.4 16.3-31.5

The median survival with PT was longer in white or other non-black race patients (36.7
and 37.0 months respectively) compared with black patients (23.8 months). Similar findings
occurred in the PC arm: median survival for whites, 24.8 months; other non-black, 40.8 montks;
black, 15.8 months. There were few black or other race patients included in the study, which
make it difficult to interpret these findings. The following table summarizes the data.

Table 24. Survival by Race (sponsor table 69, volume 3, page 184)

Cisplatin-Paclitaxel Cisplatin-Cyclgphos hamide
White Black Other White Black Other
(n=178) (n=14) (n=4) (n=187) (n=19) (n=8)
Median 36.7 23.8 37.0 24.8 15.8 40.8
(months) '
95% ClI 29.6-41.5 | 21.8-37.5 1.0-37.0 21.5 12.8-28.5 8.7-NR|

Reviewer Comment:

| The sponsor performed the required analyses by age and race. Survival was comparable
between the two age groups for PC. PT improved survival in younger women but not older
women; PT produced survivals comparable to PC in this age group. Given the small numbers of
patients, it is not possible to evaluate the clinical significance of these findings. It would be of
interest to evaluate survival by age in other large trials of paclitaxel-cisplatin combinations in
‘order to determine whether this difference persists.
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9.8.3 Safety analysis by subset

9.8.3.a Safety by age

The incidence of leukopenia and neutropenia were similar in both age groups. Younger
patients treated with PT more likely to have severe neutropenia than older patients treated with
PT; older patients treated with PC were more likely to have severe leukopenia and neutropenia
than younger patients on that arm. The incidence of thrombocytopenia, anemia, and infection
was more frequent in patients aged 65 or older in either arm.

Among non-hematologic toxicities, hypersensitivity reactions were more common in
older women treated with PT. Older patients on both arms had a higher incidence of
cardiovascular events, peripheral neuropathy, and diarrhea. Nausea and vomiting were less
common in older women treated with either regimen. Ototoxicity was more frequent and more
severe in older patients treated with PC compared to the other groups. Patients younger than age
65 treated with PT had more alopecia and arthralgia/myalgia than the other treatment groups.
Laboratory abnormalities were generally similar between older and younger patients in either
treatment group. '

Reviewer Comment

1. Non-hematologlc toxicity, ototoxicity, and peripheral neuropathy were more common
in older women, consistent with neurologic changes observed with aging.

2. Some of the differential toxicity might have been due to differences in dose intensity.
At the reviewer’s request, the sponsor provided a dose-intensity analysis by age, summarized in
the following table:

PPEARS THIS WAY
AP ON ORIGINAL
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Table 25 (sponsor’s Attachment 5, RFRI, 12/22/97). Dose intensity (DI) analyzed by age

Arm A ArmB

< 65 years > 65 years < 65 years > 65 years

Taxol | Cisplatin || Taxol | Cisplatin CTX Cisplatin || CTX | Cisplatin
(n=134) | (n=134) || n=62) | (n=62) | (n=154) | (n=154) || (n=59) | (n=59)

Median 771 447 737 449 4229 448 4099 448
cumulative
dose/patient
(mg/m?

MedianDI | 41 24 41 24 205 | 21 204 21
(mg/m*/week)

Relative DI
(% pts):

% scheduled
dose

>90 54 73 48 71 33 42 32 41
80-90 43 22 34 18 22 28 29 39
>80 19 5 18 11 45 31 39 22

This analysis demonstrates that dose-intensity was comparable between the two age groups, and
that dose-intensity was higher with PT than with PC, regardless of age. The observed differences
in toxicity patterns are probably due to age differences or small sample sizes rather than to
differences in the amount of drug delivered.

9.8.3.b Safety by race L

The small number of patients included in the “other” category precluded an analysis of
this group compared to white or black patients for toxicity parameters. Overall, any grade of
hematologic toxicity was comparable in black and white patients. Grade III-[V hematologic
toxicity was less common in blacks than in whites in both treatment arms. Rates of infection
were comparable for blacks and whites.

White patients treated with PT had a higher incidence of hypersensitivity reactions than
black patients. Ototoxicity was more common in white patients; severe ototoxicity occurred only
in white patients treated with PC. White patients treated with PC had more alopecia than all
other groups. Patients treated with PT had more asthenia than patients treated with PC; among
the PT patients, the incidence was similar in black and white patients. Among PC patients,
asthenia was more common in whites than blacks. White patients treated with PT had the
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highest incidence of arthralgia/myalgia. Other toxicities were comparable between the races.
Laboratory testing demonstrated more liver function abnormalities among white patients;
creatinine elevations were more common in black patients.

Reviewer Comment: _

This analysis is required in an NDA. However, the small number of non-white patients
and the small number of events within each group does not allow meaningful clinical conclusions
to be drawn from this data. Overall, there are no obvious differences in safety profile or outcome
related to age or race. )

9.9 Sponsor summary and conclusions

The GOG 111 study was the first prospective randomized controlled trial of paclitaxel
and cisplatin conducted as initial therapy for advanced ovarian cancer. Paclitaxel produced
~ superior pathologic response rates, improved time to progression, and prolonged survival
compared to standard therapy. An increase in survival of 11.3 months with Taxol represents a
significant improvement over standard therapy and demonstration of clinical benefit.
Administration of paclitaxel did not interfere with cisplatin dosing and in fact led to improved
dose-intensity. The sponsor also notes that the median survival on the cisplatin-
cyclophosphamide arm is consistent with prior published reports; thus, the observed benefit with
PT is not due to unexpectedly poor performance of the control arm.

The safety profile of paclitaxel has been documented in both clinical trials and post-
marketing use of this drug. The predominant side effect was neutropenia which did not interfere
with the timing of dose administration. A greater incidence of anemia and severe peripheral
neuropathy was seen with paclitaxel, possibly due to the increased dose intensity with the study
combination. The incidence of severe cardiac events was similar in the two arms. Fever.
alopecia, asthenia, arthralgia/myalgia, and allergic reactions were more common with paclitaxel.
Severe events were rare and occurred with the same frequency on both arms. The numbers of
patients who discontinued therapy because of adverse events and patients who died on study
were comparable in the two arms. '

This study used a 24 hour infusion of paclitaxel because of the timing of the initiation of
this study in the development of paclitaxel. A 3 hour infusion might cause less neutropenia but
may cause more neurotoxicity. -

The sponsor created its own database for analysis. The discrepancies between the GOG .-
database and the BMS database can be summarized as follows: BMS analyzed all randomized
patients, while the GOG excluded 24 eligible patients from analysis; and BMS applied WHO
criteria for confirmation of clinical response, resulting in a non-significant difference in clinical
response, while the GOG reported 3 superior clinical response rate for the PT arm. Other
efficacy and safety results were consistent between the 2 databases. The audit of the primary
records showed some discrepancies, but these discrepancies were primarily minor differences
that did not impact on the study conclusions.

. Areview of the literature (section 11.0), particularly a review of the EORTC Intergroup
study, supports the findings of GOG 111. The measured TTP in both arms of the Intergroup
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study was concordant with that measured in GOG 111; response rates were also comparable.
Thus, there is additional published data corroborating the results of the pivotal trial.

Overall, the combination of cisplatin and paclitaxel was more toxic than cisplatin and
cyclophosphamide, but resulted in a significant survival advantage for PT. Continued research to
define the optimal use of paclitaxel is ongoing. Paclitaxel at a dose of 135 mg/m’ over 24 hours
in conjunction with cisplatin 75 mg/m’ should be approved for the primary treatment of patients
with advanced ovarian carcinoma.

9.10 Reviewer summary and conclusions

GOG 111 was a prospective randomized controlled trial of paclitaxel and cisplatin
compared to cyclophosphamide and cisplatin as first line therapy for advanced ovarian cancer.
The populations were well-balanced. Progression-free survival was the primary endpoint;
survival was the secondary endpoint. The PT arm resulted in a statistically significant
prolongation of PFS by 3.6 months and a significant prolongation of OS by 11.3 months. These
differences are clinically significant as well and are of striking clinical benefit. No significant
differences in clinical response were seen. Overall pathologic response was significantly better
with PT, although there was no significant difference in the rate of complete pathologic CR with
PT. These results are summarized below:

Table 26. Overall summary of sponsor’s results for GOG 111

Efficacy Parameter Cisplatin-paclitaxel Cisplatin- p-value
cyclophosphamide
Clinical complete response 40/113 (35%) - 32/127 (25%) 0.092
Clinical partial response 28/113 (25%) 32/127 (25%)
Overall clinical response 68/113 (60%) 64/127 (50%) - 0.153
Complete pathologic 42/196 (21%) 35/214 (16%) 0.196
response
Microscopic residual disease 25/196 (13%) 8/214 (4%)
Overall pathologic response 67/196 (34%) 43/214 (20%) 0.001
| rate

Median progression free < 16.6 months 13.0 months - 0.0008
survival ’
Median survival 35.5 months 24.2 months 0.0002

It is paradoxical that PT improved PFS and OS without changing the rate of response.
However, there was a trend to improved response with PT upon review of the actual response
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rates. In addition, it is difficult to fully assess response in ovarian cancer patients because of the
intra-abdominal growth pattern of this tumor and concomittant difficulties in accurate serial
imaging of tumor masses. Finally, the number of pathologic complete responses was low,
decreasing the chance of detecting a significant difference in outcome.

The toxicity of the PT regimen was greater, due either to the side effects of the drugs
themselves or to the improved dose-intensity achieved with this regimen compared to PC. The
adverse events were consistent with those described in the label for paclitaxel. Despite the
increased toxicity, treatment-related mortality on the two arms was comparable.

Overall, this study demonstrates the efficacy of cisplatin and paclitaxel as first-line
therapy of ovarian cancer. The striking clinical benefits observed in this study outweigh the
increased but reversible toxicity associated with PT, in the opinion of the reviewer.

10.0 Comparison of the Study Report and Published Reports of GOG 111

The GOG 111 study results were presented by McGuire at the American Society of
Clinical Oncology meetings in 1993 and 1995 and were published in abstract form in the
Proceedings of these meetings (Proc. ASCO 12: page 255, abstract 808, 1993; Proc. ASCO 14:
page 275, abstract 771, 1995). The results were published in complete form in a peer-reviewed
Journal in 1996 (McGuire WP, Hoskins WJ, Brady MF, et al. New Eng. J. Med. 334: 1-6, 1996).

The differences and additions between the study report from the sponsor and the published report
will be outlined.

Methods:
In the published article, the authors listed additional off-study criteria:

. Cardiac events, with the exception of sinus bradycardia, were reported to the study
chairman and were considered a cause for discontinuing therapy
. Severe allergic reaction to paclitaxel

These criteria were not explicitly mentioned in the protocol document.

Reviewer Comment: ,
Review of the material submitted in the NDA indicates that only 1 patient was removed -
from study for & eardiac event. Although not explicitly mentioned in the protocol, it is

reasonable and medically advisable to remove patients from study for severe allergic reactions to
paclitaxel.

Patient evaluability:

- As the sponsor noted in the study report, McGuire and colleagues analyzed 386 patients
who fulfilled all eligibility criteria. Twenty-four patients were excluded.
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Reviewer Comment:

The sponsor states in the NDA that 370 patients were fully eligible. The protocol

violations are listed in Table 5. The article by McGuire and colleagues gives the following
reasons for ineligibility:

3 Inappropriate stage (2 per sponsor)
13 Wrong primary (16 per sponsor)
3 Wrong cell type (2 per sponsor)
4 History of cancer (2 per sponsor)
1 Wrong type of surgery (0 per sponsor)

Despite the differences in assessment of eligibility, the appropriate analysis is the intent-to-treat

analysis, which includes all randomized patients. The intent-to-treat analysis was performed by
the sponsor but not by the GOG authors.

Dosing:

Eighty-seven percent (160/184)of women randomized to PT completed the planned
course of therapy compared to 78% (158/202) of women on PC. Nine women (5%) on PT and
23 (11%) on PC did not complete the treatment program because of disease progression or death.

Fifteen women (8%) on PT and 21 on PC (10%) did not complete study therapy because of
toxicity or refusal.

The authors reported that there was no difference in the delivered dose of cisplatin.

Reviewer Comment:
1. These values are comparable to those reported by the sponsor.

2. The sponsor also demonstrated that both arms received comparable amounts of

cisplatin. However, the sponsor demonstrated a difference in dose-intensity in favor of the PT
arm, due primarily to the ability to treat on time.

Toxicity:

Toxicity assessments were collapsed into a smaller number of categories. More toxicity
was observed with PT.

Reviewer Comment:

The sponsor provides greater detail about the toxicity profiles in each arm. However.

neither the GOG report nor the sponsor’s study report noted any new toxicities not previously
described for paclitaxel.

Results:
Clinical Response:
Two hundred sixteen women had measurable disease and were evaluable for response.

The published response rates were 60% for the PC arm and 73% for the PT arm; the complete -
response rates were 31% and 51% respectively (p=0.01).
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Pathologic response:
Of the 386 women, 24 in each treatment group or a total of 48 refused a second-look
laparotomy or had medical contraindications to the procedure. The incidence of negative second-
look surgery (pathologic CR) was 20% for PC and 26% for PT, a non-significant difference.

Progression-free survival:

- At a median duration of follow up of 37 months, the median progression-free survival for
PC was 13 months ( 95% CI: 11, 15) and for PT was 18 months (95% CI: 16, 21). This
difference was significant with a relative risk of 0.7 (95% CI: 0.5-0.8; p<0.001). -

Overall survival:

'The median survival with PC was 24 months (95% CI: 21-30) compared with 38 months
for PT (95% CI: 32-44). These figures corresponded to a relative risk of 0.6 in favor of the
paclitaxel arm (95% CI, 0.5-0.8; p<0.001). McGuire and colleagues stated that additional
analyses of survival including the 24 ineligible patients did not significantly alter the results.
Analyses of survival in women with and without measurable disease in each group and by stage
consistently showed an advantage for the paclitaxel arm (data not shown).

Reviewer Comment:
1. The differences in the efficacy parameters reported by the GOG and the sponsor are
listed in the following table:

APPEARS THIS WAY
ON ORIGINAL
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Table 27. Comparison of study report and published results of GOG 111

Efficacy BMS results of GOG 111 Published results of GOG 111
Parameter . . . . . . . .
Cisplatin- Cisplatin- pP- Cisplatin- Cisplatin- p-value
paclitaxel CTX value || paclitaxel CTX
Clinical 40/113 32/127 0.092 51/100 36/116 0.01
complete (35%) (25%) (51%) (31%)
response : _ .
Clinical 28/113 32/127 22/100 34/116
partial (25%) (25%) , (22%) (29%)
response = '
Overall 68/113 64/127 0.153 73/100 70/116 0.01
clinical (60%) (50%) - (73%) (60%)
response
- Complete 42/196 35/214 0:196 42/ 184 35/202 NS
pathologic (21%) (16%) (26%) (20%)
response
Microscopic 25/196 8214 23/184 7/202
residual (13%) (4%) (14%) (4%)
disease «
Overall 67/196 43/214 0.001 65/184 42/202
pathologic (34%) (20%) (35%) (21%)
response -
rate
Median ||  16.6 13.0 months | 0.0008 | 18months | 13 months | <0.001
|| progression nmonths
free .
survival
Median 35.5 24.2 months | 0.0002 || 38 months 24 months <0.001
survival months

The primary difference between the two sets of data calculations lies in the response
assessment. The GOG authors found a statistically significant improvement in clinical complete
response and clinical overall response. while the sponsor did not. The sponsor states that the
difference in significance level is due to two factors: BMS included all randomized patients,
while the GOG included only eligible patients; and BMS required confirmation of response, as
mandated by WHO response criteria. The GOG in contrast did not always require confirmation
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of response. Overall, the sponsor has applied more stringent criteria in evaluating response.
The results for PFS and OS are comparable between the two groups. The sponsor has

reported somewhat shorter durations for these parameters, attributable to the intent-to-treat
analysis.

11.0 Literature Review

Paclitaxel was initially approved for use after failure of first-line or subsequent
chemotherapy for the treatment of metastatic carcinoma of the ovary. It is also indicated for the
treatment of breast cancer after failure of combination chemotherapy for metastatic disease or
relapse within 6 months of adjuvant chemotherapy; patients should have received an
anthracycline unless clinically contraindicated. Recently, a supplemental NDA was approvable
for the use of paclitaxel in the treatment of AIDS-related Kaposi’s sarcoma. In addition to these
FDA-approved indications, paclitaxel has been used and extensively reported in the literature in
other malignant diseases and as part of multidrug regimens. This background section will be
limited to a discussion of published literature of paclitaxel as first-line therapy for advanced
(stage IIB-IV) ovarian cancer. The primary source for this review was a MedLine search
performed by the reviewer; additional documentation from the randomized trials was provided by
the sponsor as noted below. The published results of GOG 111 (McGuire WP, Hoskins W1,
Brady MF, et al. NEJM 334: 1-6, 1996; McGuire WP, Hoskins W], Brady MF, et al.
Semin.Oncol. 24 [1] Suppl 2: S2-13--S2-16, 1997) were discussed in Section 10.0. Two papers
based on the results of GOG 111 calculated the cost-effectiveness of therapy with
cyclophosphamide-cisplatin in comparison to paclitaxel-cisplatin (Elit LM, Gafni A, and Levine
MN. J. Clin. Oncol. 15: 632-9, 1997; McGuire W, Neugut Al, Arikian S, et al. J. Clin. Oncol.
15: 640-45, 1997). Because the FDA does not consider cost in the approval process, these papers
will not be reviewed. Finally, only two drug combinations (paclitaxel plus a platinum
compound) with standard dosing are reviewed; the literature on paclitaxel as a single agent, as
part of a 3- or more drug combination, or as part of a high-dose transplant regimen 1s not
considered. This review includes some but not all trials cited by the sponsor in Tables 1 and 2; it

includes several trials not referenced by the sponsor. The response rates cited in this section do
not always agree exactly with those listed in Table 2.

11.1  Phase I trials of paclitaxel in combination with cisplatin

Several Phase I trials of paclitaxel in combination with cisplatin have been performed.
The National Cancer Institute of Canada (NCI-C) conducted a Phase I study of biweekly
paclitaxel and cisplatin as first-line }ﬁérapy for high-risk ovarian cancer patients with an Eastern
Cooperative Oncology Group (ECOG) performance status (PS) of 0-1 and residual macroscopic
disease after laparotomy (Gelmon K, Semin.Oncol. 21[5] suppl 8: 29-33, 1994; Swenerton K,
Hoskins P, Stuart G, et al. Ann.Oncol. 7[10]: 1077-9, 1996). The starting dose of paclitaxel was
90 mg/m’ given over 3 hours, followed by cisplatin at a fixed dose of 60 mg/m?; paclitaxel was
escalated by 10 mg/m” in each subsequent dose level. Treatment was repeated every 2 weeks for
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a total of 8 cycles. A standard modified Fibonacci Phase I design was used. Twenty-eight
eligible patients were entered on study; 16 had measurable disease. The maximum tolerated dose
of paclitaxel was 120 mg/m?, and the observed DLT consisted of granulocytopenia. Of the
patients with measurable disease, 7/16 achieved a CR and 3/16 a PR for a total response rate of
63%. The median progression-free survival for the entire group was 12 months. The
recommended phase II dose of paclitaxel was 110 mg/m? over 3 hours in combination with
cisplatin 60 mg/m” every 2 weeks.

Investigators at the Cleveland Clinic treated 35 women with paclitaxel at 175 mg/m?
infused over 3 hours followed by cisplatin at 75 mg/m? (Connelly E, Markman M, Webster K, et
al. Proc. ASCO 14: abstract 777, page 277, 1995). Thirty-one percent of the administered cycles
required a dose-reduction in paclitaxel to 135 mg/m’. Colony stimulating factors were not used
routinely. Fourteen of 35 women (40%) developed neuropathy, predominantly grade 1. Sixty-
six percent experienced neutropenia. The other observed toxicities included elevated creatinine
(2/35 or 6%), allergic reaction (1/35 or 3%), emesis (12/35 or 35%) and total alopecia in‘all
patients. No episodes of febrile neutropenia were observed. No formal response assessments
were made. However, 32 of the 35 patients had elevated CA-125 values at baseline. All 32
demonstrated a greater than 50% reduction in the CA-125 level with therapy; 21 patients had a
greater than 90% decrease in CA-125. The investigators concluded that this regimen was
tolerable, but that the 3 hour paclitaxel infusion produced more neuropathy than the 24 hour
infusion.

Mendiola and colleagues presented the results of a Phase 1 trial of paclitaxel given over
1 hour in combination with cisplatin 80 mg/m? given every 21 days in women with untreated
stage IIB-IV ovarian cancer (Mendiola C, del Campo JM, Massuti B, et al. Proc. ASCO 16:
359a, abstract 1276, 1997; Cervantes A, Merdiola C, del Campo JM, et al. Semin. Oncol. 24 [3]
Suppl 15: S15-40--S15-43, 1997). The starting dose of paclitaxel was 175 mg/m?; subsequent
dose levels for intrapatient dose escalation were 200 and 225 mg/m?. Sixty-eight women were
enrolled in the study. Six patients could not have the dose escalated, 6 women had the dose
escalated to 200 mg/m’, and 45 patients reached the maximum dose ‘of 225 mg/m’. Of these 43
patients, 11 women received 225 mg/m> but subsequently required a dose reduction. Thirty-eight
percent of the patients had grade 3-4 neutropenia, but only 1 patient had febrile neutropenia. No
grade 3 or 4 thrombocytopenia was observed. Peripheral neuropathy occurred as grade 1 toxicity
in 40% of patients, as grade 2 in 43%, and as grade 3 in 9%, this toxicity was dose-limiting.
Sixty-seven patients were evaluable for response: 35 had a clinical CR [cCR] (51.4%) and 20 had

a PR (29.4%) for a total response rate of 80.8%. Thirty-two of the 35 patients with a cCR
underwent a second-look laparotomy, and 20 were confirmed to have a pathologic complete
response [pPR] (29.4% of the total population). No time to progression or survival data are
available. , '

These Phase [ studies used patlitaxel as a 1-hour or 3-hour infusion rather than a 24 hour
infusion, as in the pivotal trial. Cisplatin doses ranged from 60 to 80 mg/m’, and paclitaxel doses
ranged from 110 to 225 mg/m°. While neutropenia was observed, peripheral neuropathy was the
DLT in 2 of these 3 studies. These trials demonstrate the feasibility of administering paclitaxel

and cisplatin in these schedules, but do not provide any information about its efficacy relative to
the cisplatin-cyclophosphamide combination.
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11.2  Phase II/I1I studies of paclitaxel in combination with cisplatin

The GOG, on the basis of the Phase I data, performed trial GOG 111, the pivotal trial in
this application. Following the completion of the GOG 111 study and its presentation at ASCO
and subsequent publication, several confirmatory studies have opened; none are complete.
Preliminary information from these trials is important, however, in verifying the benefit observed
in GOG 111. ' .

The European-Canadian Study group performed a “confirmatory” trial of cisplatin and
paclitaxel (CP) as first-line therapy of Stage IIB-IV ovarian cancer compared with a control arm
of cisplatin-cyclophosphamide (CC). This trial was published in abstract form only (Piccart MJ,
Bertelsen K, Stuart G, et al. Proc. Amer. Soc. Clin. Onc. 16: page 352a, abstract 1258, 1997) and
included toxicity data alone. The authors updated their data in their oral presentation (Oncology
News International 6 [7] Suppl 2: 22, 1997) and copies of the slides, a transcript of the
presentation, the statistical report, and the original protocol document were supplied by BMS in
this NDA. No primary data have been submitted to or reviewed by FDA. The treatment
regimens were cyclophosphamide 750 mg/m* IV followed by cisplatin 75 mg/m? (PC) or
paclitaxel 175 mg/m® IV over 3 hours followed by the same dose of cisplatin (PT). The primary
objective of the trial was to detect a difference in progression-free survival. Six hundred eighty
patients were randomized on study, of which 668 were considered eligible. Reasons for
ineligibility included incorrect histology (6), second non-ovarian malignancy (4), incorrect stage
of disease (1), and poor medical condition (1). The PT arm contained 338 eligible patients, and
the PC arm contained 330 eligible patients. The treatment arms were well-balanced for age, PS,
cell type, tumor grade, FIGO stage. residual disease after staging laparotomy, and measurability.
Less than 10% of patients were Stage 11, a stage of disease excluded from the GOG trial. Two
hundred thirty-nine patients, balanced between the two arms, had optimally debulked Stage III
disease, a second group excluded from GOG 111. Patients could undergo interval debulking
after 3 cycles of chemotherapy; this surgery was performed in 8% (28 patients) of PC patients
and 9% (31) of PT patients. Although up to 9 cycles of chemotherapy were allowed, the median
number was 6 in each arm. The protocol permitted substitution of carboplatin for cisplatin for
toxicity; this option was exercised in 12% (43) of patients on PT and in 9% (30) of patients on
PC. Paclitaxel doses were escalated in 233 (70%) of patients on PT. In terms of delivered dose,
17% (58) of PT patients required cisplatin dose reductions and 23% (77) experienced dosing
delays. Inthe PC arm, these figures were 15% (49) and 42% (137) respectively. The delivered
dose-intensity (DI; dose per unit time) of cisplatin was 24.4 mg/m?/week in the PT arm and 223 .
mg/m*/week in the PC arm (p<0.001).

Three hundred patients had measurable disease at baseline and were evaluated for
response. The response rate was 57% in the PT arm and 43% in the PC arm (p=0.02) for patients
who had the required confirmatory evaluation one month later. If the investigators included all
patients with a response. with or without confirmation, these figures were 77% and 66%
(p=0.03). One hundred twenty-five patients underwent a second-look laparotomy (70 PT; 55
PC). The pathologic CR rate was 33/70 or 47% for PT and was 13/55 or 24% for PC.
Pathologic response rates for PCR plus microscopic residual disease were 46/70 (66%) and 23/55
. (42%) respectively. -
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At a follow-up time of 20 months for the 675 patients with available data (intent-to-treat,
regardless of eligibility), the progression-free survival was 16.6 months for CP patients compared
to 12 months for the CC patients (p=0.0001). The risk ratio was 0.66 (95% CI: 0.65-0.80). An
analysis adjusted for prognostic factors for ovarian cancer was performed. The factors included
- age, PS, FIGO stage, histologic subtype, cytology, measurability, and amount of residual disease.
The difference in PFS remained significant after adjustment. In order to assess PFS in a group
comparable to that included in GOG 11 1, this endpoint was evaluated in the subset of patients
with suboptimally debulked Stage III disease (428 patients). In this subset, PFS was
approximately 14 months for PT and 10 months for PC. The values for the optimally debulked
patients were 24 months and 18 months respectively.

Paclitaxel-based therapy was associated with a higher incidence of neurotoxicity (14%
grade 3-4 neurosensory toxicity on PT; 1% on PC), arthralgia/myalgia (9% grade 3 toxicity on
PT; 1% on PC), alopecia (48% grade 3-4 toxicity on PT; 20% PC), and hypersensitivity (5%
grade 3-4 toxicity on PT; 2% PC), but less emesis (23% PT; 35% PC). Hematologic toxicity was
similar in both arms. :

BMS sent a copy of the abstract of this study submitted to the 1998 Proceedings of the
ASCO. An updated analysis with a median follow-up of 28 months confirmed the difference in
progression-free survival: 131 of 342 patients (38.3%) treated with cisplatin and paclitaxel had
progressed, compared to 168 of 337 (49.9%) on the cisplatin/cyclophosphamide arm. At this
time point, a significant difference in overall survival was observed. The median survival on PT
was 35 months, compared to 25 months on PC (p<0.001).

There are several differences between this study and GOG 11 1, the pivotal study in this
application (Ozols RF, Semin. Oncol. 24[1]Suppl 2: S2-1--82-9, 1997) that may limit their
comparability.

. First, patients with Stages IIB through IV disease were entered in the Intergroup trial:
only patients with suboptimal stage III-IV were entered on the GOG study. 7

The first issue should not significantly influence the results of the studies.
Although the Intergroup trial included patients with a better prognosis (IIB and
optimally debulked III), they were randomly distributed between the study arms.
Thus, a survival difference between the 2 arms should stil] be apparent 1if present.

. Second, paclitaxel was given at a dose of 175-200 mg/m? as a 3-hour infusion in the .
Intergroup study; the GOG study gave paclitaxel at a dose of 135 mg/m” over 24 hours.

The second issue raises an unresolved question about the relative importance of
the dose and/or the infusion duration for paclitaxel. Paclitaxel exhibits non-linear
pharmacokinetics with increasing dose, and studies of 135 mg/m? in breast cancer
Ppatients have reported results that are inferior to those obtained with doses of 175
mg/m’ or greater. Trials in several different malignancies have shown a trend
toward higher response rates with increasing doses, but whether the Increased:

response rate translates into a meaningful clinical benefit for the patient,
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particularly with the increased toxicity seen with higher doses, is unknown. The
infusion length may affect efficacy, also. Preclinical data suggest that prolonged
€xposure to paclitaxel results in greater tumor cell death. A comparison of 3- and
24-hour infusions in previously treated ovarian cancer patients showed no
difference in response rates, but less toxicity with the 3 hour infusion. However,
in untreated patients, the duration of exposure may be important, and current
studies are exploring the utility of 96-hour paclitaxel infusions. It is unclear in the
untreated ovarian cancer population whether the optimal administration of
paclitaxel is achieved by increasing the dose, prolonging its infusion, or using a
combination of these factors. '

Third, the EORTC study permitted 9 cycles of chemotherapy, compared to 6 in the GOG
study. ' N

Six cycles of chemotherapy has been the standard of care for first-line therapy of
ovarian cancer; additional cycles add toxicity, but do not clearly add benefit. The
median number of cycles administered was 6, suggesting that few patients
received additional treatment. N

Fourth, patients treated with CC in the Intergroup trial could receive paclitaxel as salvage
therapy; patients treated with CC in the GOG study did not have this option available to
them, as paclitaxel was not approved for use as second-line therapy in ovarian cancer.

With regard to the third point, Ozols noted that patients who failed CC and
received paclitaxel may live longer than patients who failed CC and received
other salvage drugs. Therefore, a survival difference might not be observed in the
European-Canadian study because of improved salvage therapy on the CC arm.
Patients in the PC arm were prohibited from receiving paclitaxel until there was
objective evidence of progressive disease. Therefore, the large sample size (680
“patients) and its well-defined time to progression endpoint (rather than survival)
should allow a statistically meaningful comparison of the two arms. However,
although paclitaxel was approved as second-line therapy for ovarian cancer, the
data do not clearly indicate a survival benefit in this situation. It is unlikely that
crossover therapy will change a survival endpoint. This hypothesis is supported
by the latest results from the Intergroup study, which demonstrate a survival
benefit with initial paclitaxel therapy.

Fifth, second-look laparotomy Was not required in the EORTC study, which also
permitted interim debulking.

The 5th difference (requirement for second-look laparotomy) is important in
confirming response, but will not affect time to progression or survival endpoints.
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The authors concluded that the results of this trial confirmed the results obtained in GOG
111. The higher incidence of neurotoxicity in this trial compared to GOG 111 was ascribed to
the 3 hour infusion schedule of paclitaxel, the higher dose of paclitaxel, and an increased number
of cycles.

Several ancillary studies were performed in conjunction with the EORTC study. A
prospective study of quality of life was conducted in 2 of the 4 cooperative groups involved in
this trial (the Gynecological Cancer Cooperative Group [GCCG] of the EORTC and the NCI-C).
The GCCG also performed a cost-effectiveness study. All groups evaluated CA-125 as a marker
of clinical outcome. Results of these ancillary studies are not available at present.

Other published material from this trial includes a toxicity report from Cavaletti and
colleagues (Cavaletti G, Bogliun G, Crespi V, etal. J. Clin. Oncol. 15[1]: 199-206, 1997). This
report comprises results of extended neurologic and otologic testing on a subset of patients
enrolled in the larger European-Canadian study, the 51 patients entered at the authors’ affiliated
institution. Forty-six patients consented to additional testing. Baseline neurologic status was
similar in both treatment groups. Comparisons between the baseline examination (exam 1) and
examination 2 as well as between examinations 1 and 3 and examinations 1 and 4 were
performed. Both groups showed statistically significant differences in sensory-neurologic status
between the first and third examinations; however, both treatments produced the same degree of
sensory impairment. No evidence of motor dysfunction was found in either group. Similarly,
both groups showed progressive impairment by audiometry, but there was no significant
difference in the degree of impairment induced by the two treatments. Ten of 22 patients (45%)
on the PC arm had an objective response to therapy compared to 16/24 (67%) on the PT arm.
Because this patient £roup represents a subset analysis, the efficacy data cannot be considered
definitive. However, the detailed safety testing provides important information about the relative
toxicity and tolerability of the two regimens.

This large multicenter prospective randomized trial, despite differences in trial design,
supports the conclusions of GOG 111. A significant difference in TTP and OS was observed
with first-line paclitaxel therapy; these data are comparable to those obtained in GOG 111.
Exploratory subset analysis indicates that the benefit is observed in both suboptimally and
optimally debulked disease, suggesting clinical utility in patients with Stage IIB through Stage [V
disease.

The GOG 132 study randomized suboptimal Stage III and Stage IV ovarian cancer
patients to receive cisplatin 100 mg/m’ [V every 21 days x 6 versus paclitaxel 200 mg/m’ over 24
hours every 21 days x 6 versus cisplatin 75 mg/m? and paclitaxel 135 mg/m® over 24 hours every -
21 days x 6 (Ozols RF, Semin.Oncol. 22{5] Suppl 12: 61-6, 1995; Ozols RF, Semin.Oncol. 22[6)
Suppl 15: 1-6, 1995). Patients were stratified by measurable versus non-measurable disease.
Filgrastim was not used prophylactically, but could be added for patients with febrile neutropenia
or delayed recovery of neutrophil cp{ints. A second-look laparotomy was required for patients
with a clinical complete response after 6 cycles of treatment. The GOG 132 trial was presented
in abstract form at the 1997 ASCO meeting. Copies of the slides, transcript, statistical report.
and original protocol document were included in the sponsor’s application. No primary data
have been submitted to or reviewed by FDA. Six hundred forty-eight patients were randomized;
615 were eligible. F or cisplatin alone, 209 were randomized, and 200 were evaluable. For
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paclitaxel alone, 224 were randomized and 213 were evaluable. For the combination, 215 were
randomized and 201 were evaluable. Reasons for ineligibility included wrong primary (17),
incorrect disease stage (5), wrong cytology (4), second non-ovarian malignancy (4), improper
prior therapy (2), and poor PS (2). Data was analyzed for the eligible patients:

The patient groups were well-balanced for baseline prognostic factors. The median
number of cycles given in each arm was 6. However, a greater percentage of patients completed
PT therapy (83%) compared to P (69%) or T (71%). Eighteen percent of patients on P
discontinued therapy because of toxicity or refusal, compared to 5% on PT and 4%onT.
Discontinuation because of progressive disease occurred in 19% of patients treated with taxol
alone, compared to 8% on cisplatin and 6% on PT. Discontinuations for other reasons or due to
death on study were comparable between the 3 arms. ‘

Clinical response was evaluated in patients with measurable disease ( ,
PT). The response rates were 75% for cisplatin alone, 46% for paclitaxel alone, and 72% for the
PT combination; the paclitaxel alone arm was statistically significantly inferior to the other two
(p<0.05), which did not differ significantly from each other. '

Pathologic response was evaluated in the 614 eligible patients with available data, The
incidence of pathologic CR was 15% (29/200) P, 6% (12/213) T, and 22% (44/201) PT.
Response in the P and PT arms was statistically significantly better than in the T arm. The
difference between P and PT was not significantly different (p=0.07). If residual microscopic
disease was included, the rates were 25%, 12%, and 33% respectively. The same statistical
relationships exist as for pathologic CR.

The median progression-free survivals were 16.4 months for P, 11.4 months for T, and
14.1 months for PT. At the time of analysis. 524 or 85% of patients had progressed. Treatment
with paclitaxel as a single agent was a negative prognostic sign, with a relative risk of 1.39 (95%
CI 1.12, 1.71). The times to progression observed with P compared to PT were not significantly
different. Cox multivariate analysis demonstrated that the presence of measurable disease, clear
cell/mucinous histology, and treatment with paclitaxel alone were significant poor prognostic
factors. '
. Median survivals were 30.2,26.0. and 26.6 months respectively. At the time of analysis,
408 or 66% of the patients had died. A Cox multivariate analysis for survival identified clear
cell/mucinous histology as the only significant negative prognostic factor. There were no
significant differences in survival between the 3 arms. 7

In the analysis of this trial, the Sponsor notes that salvage therapy was used frequently and
affected TTP and OS. Patients who discontinued therapy due to toxicity or refusal began salvage-
therapy prior to documentation of progression. Of the 209 patients randomized to P, 54%
crossed over to paclitaxel; of the 224 patients randomized to T, 71% crossed over to cisplatin or
carboplatin regimens; and of the 215 patients randomized to PT, 24% received subsequent
paclitaxel and 39% received additipr’ial cisplatin or carboplatin. The authors hypothesize that
because patients assigned to paclitaxel generally received cisplatin for salvage and patients
assigned to cisplatin generally received paclitaxel for survival, the survival advantage conveyed
by the cisplatin/paclitaxel combination was masked.

In terms of toxicity, paclitaxel alone or in combination with cisplatin induced grade 3-4
‘neutropenia/leukopenia in 97% and 95% of patients respectively, compared with 49% with
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cisplatin alone. Anemia (grade 3-4) was more common with cisplatin alone (12%) compared to
T (6%) and PT (9%). Thrombocytopenia (grade 3-4) was comparable between the 3 arms, as
was grade 3-4 fever. Grade 3-4 gastrointestinal toxicity was more common in the cisplatin arm
(33%) than in T (10%) or PT (18%), as was renal toxicity (5%, 1%, 0 respectively). Any grade
of neurologic toxicity was observed in 41% of patients treated with P, 32% of those treated with
T, and 40% treated with PT. Grade 3-4 neurotoxicity was observed in 12%, 2%, and 5%
respectively. .

The investigators concluded that cisplatin and cisplatin-paclitaxel had comparable
efficacy, but the combination therapy required fewer dose reductions and treatment delays. Both
gave results superior to paclitaxel alone. However, they noted that sequential therapies should be
further evaluated. ,

This trial, in contrast to GOG 111 and the Intergroup trial, showed no survival advantage
for the combination of paclitaxel and cisplatin over cisplatin alone and demonstrated comparable
results between single agent cisplatin and the PT combination. The PFS and OS values for
cisplatin alone and for PT in this study are comparable to those observed for the PT arm in GOG
111. This study raises the question of whether paclitaxel adds any efficacy to dose-intense
delivery of cisplatin, particularly since single agent paclitaxel produced inferior results for
clinical response, pathologic response, and progression-free survival. It should be noted,
however, that there was a higher discontinuation rate on the cisplatin alone arm, primarily
because of patient refusal or toxicity. Paclitaxel may add efficacy when a lower dose of cisplatin
is used and may change the pattern of toxicity, allowing greater compliance with the regimen.

The ICON3 trial is the largest trial of paclitaxel or cyclophosphamide given as first-line
therapy in ovarian cancer:; this trial continues to accrue patients. Information about this study
was obtained from a Lancet editorial, which described ICON 3 as a large trial comparing
paclitaxel plus carboplatin versus “an appropriate platinum control” (Editorial, Lancet 349- 1635,
1997). This trial had accrued 1254 patients at the time of publication, with a target accrual of
2000 patients. The editorial noted that a representative of BMS and the managing director of the
UK office of Bristol-Myers Squibb had claimed superiority for the paclitaxel arm and
recommended early closure of the study. An independent data monitoring committee stated in an
open meeting on June 2 that the outcome and toxicity data did not mandate early closure, and
that the size of this trial made its completion critical to fully evaluating the efficacy of the
paclitaxel-cisplatin combination. The committee made a strong recommendation for continuing
the trial. A recent publication by Harper (Semin.Oncol. 24[5] Suppl 15: S15-23--S15-25, 1997)
and the submission of the protocol document by BMS at the request of the FDA reviewers in the
NDA provided additional information on the study design. Previously untreated ovarian cancer
patients are randomized to receive paclitaxel 175 mg/m? IV over 3 hours in combination with
carboplatin given at a dose calculated to provide an AUC of 5 or 6 (depending on the method
used to derive creatinine clearance: measured or calculated), or to receive either carboplatin alone
or CAP, at the discretion of the investigator. Carboplatin alone is given at a dose calculated to
produce an AUC of 5 or 6. The doses in the CAP regimen are cyclophosphamide 500 mg/m’,
doxorubicin 50 mg/m?, and cisplatin 50 mg/m?®. All regimens are repeated every 3 weeks for a

total of 6 cycles. Patients are randomized 2:1 in favor of the control arm. The primary endpoint
~of this trial is mortality; secondary endpoints include response, progression-free interval, quality
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of life, and health economics. Ap interim analysis is planned for “mid-1997.” This trial to date
has accrued almost twice as many patients as the EORTC-Canada study and 3 times as many
women entered on GOG 111; when accrual is complete, it will contain 3 times as many patients
as the EORTC-Canada study and 5 times as many patients as the GOG study. Review of these

- results will be important in determining the value of paclitaxel as first-line therapy. Although the
trial has not been analyzed, the FDA has requested results of interim analyses if available during
the course of the NDA review.

The other GOG trial relevant to this NDA is GOG 114 (SWOG 9227/ECOG GO1 14), in
which optimally debulked Stage III ovarian cancer patients were randomized to receive cisplatin
75 mg/m? and paclitaxel 135 mg/m’ over 24 hours every 21 days for 6 cycles versus carboplatin
dosed to produce an AUC of 9 for 2 cycles followed by intraperitoneal cisplatin at a dose of 100
mg/m’ plus paclitaxel 135 mg/m? IV over 24 hours every 21 days for 6 cycles (Ozols RF .
Semin.Oncol. 22[3] suppl 6: 78-83, 1995 Alberts DS, Semin.Oncol. 22[5]Suppl 12: 88-90,
1995). This trial originally had a third arm of intravenous cisplatin/cyclophosphamide, but this
arm was closed when the pivotal study of this application was reported to show superior survival
for the cisplatin/paclitaxel arm. No results are available to date. Because of the early closure of
arm 3, no confirmatory data of the results of GOG 111 will be forthcoming.

Waltzman and colleagues conducted a retrospective analysis of ovarian cancer patients
treated at Memorial Sloan-Kettering Cancer Center with platinum and paclitaxel as first-line
therapy (Waltzman R, Phatak N, Venkatraman E, et al. Proc. ASCO 16: 381a, abstract 1358,
1997). One hundred twenty-two patients were identified; 78 received paclitaxel at a dose of 135
mg/m’ over 24 hours followed by cisplatin 75 mg/m?, and 44 received paclitaxel 175 mg/m-” over
3 hours with carboplatin 300-650 mg/m’. In the advanced stage group (48 patients), the
pathologic CR rate was 33%. Advanced stage suboptimal ovarian cancer patients in this series
had a median survival of approximately 2 years. These results are similar to those reported in the
pivotal trial. This group also separately reported the toxicity for these patients (Waltzman R,
Phatak N, Shapiro F, et al. Proc. ASCO 16: 382a, abstract 1359, 1997). The patients who
received carboplatin were older (median age of 66 compared to 55 in the cisplatin group) and had
a higher chronic disease score. The hospitalization rate was similar in both groups (9% and 8%);
one patient treated with carboplatin died during treatment. Because older patients with comorbid
conditions were preferentially treated with carboplatin, this retrospective study does not provide
an unbiased account of relative toxicity and gives uncontrolled response data.

11.3  Phase I trials of paclitaxel in combination with carboplatin

Because the results of the GOG 111 study have been widely disseminated, paclitaxel and
cisplatin are now considered as “standard” therapy for untreated advanced-stage ovarian cancer
in the United States and by some groups in Europe. All current GOG studies use paclitaxel-
platinum control arms and explore the relative contributions of cisplatin and carboplatin, the
optimal infusion duration of paclitaxel (24 compared with 96 hours), and the role of interim
debulking surgery during primary chemotherapy. The following publications discuss the
paclitaxel-carboplatin combinations; carboplatin was substituted for cisplatin in the CP
combination in order to reduce toxicity.
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| Investigators from the European Cancer Center conducted a Phase I trial of paclitaxel
and carboplatin in women with stage III (>3 cm) or stage IV ovarian cancer who had not received
prior chemotherapy or radiotherapy (Semin.Oncol. 21 (5], suppl 8: 34-38, 1994; follow-up reports
by ten Bokkel Huinick et al, Semin.Oncol. 22[3] Suppl 6: 97-100, 1995; Semin. Oncol. 24[1]
Suppl 2: §2-31--S2-33, 1997). The starting doses were 125 mg/m? of paclitaxel as a 3-hour
infusion followed by 300 mg/m? carboplatin, repeated every 4 weeks. Paclitaxel doses were
escalated by 25 mg/m’ increments alternating with carboplatin dose increments of 50 mg/m? (an
increase of 100 mg/m* was permitted for the first escalation). The study was performed without
the use of colony stimulating factors; these factors could be added when dose-limiting toxicity
(DLT) for neutropenia was reached. Once the MTD for the 4-week cycle was established, the
MTD for a 21-day cycle was determined, starting 2 dose levels below the MTD for the 28 day
cycle. Forty-six patients were entered on study with a PS of 0-2. The MTD for the 28 day cycle
was 600 mg/m’ of carboplatin with 225 mg/m’ of paclitaxel; the corresponding doses for the 21
day cycle were 550 mg/m? and 200 mg/m’ respectively. The primary toxicity was neutropenia
which did not exceed 7 days (the threshold for adding G-CSF); thus, the above doses can be
administered without the use of growth factors. Non-hematologic toxicity included grade 3 bone
pain and myalgia, grade 2 peripheral neuropathy and hypersensitivity, and grade 2 nausea and
vomiting. Twenty of 46 patients achieved a clinical complete response (CR) (43.5%), 9
documented pathologically by second-look laparotomy, and 13 of 46 achieved a partial response
(PR) (28.3%) for a response rate of 71.8%. Pharmacokinetic studies were performed on these
patients (van Warmerdam LJC, Huizing MT, Giaccone G, et al. Semin. Oncol. 24 [1] Suppl 2:
S2-97--82-104, 1997). The carboplatin AUC was not altered by increasing doses of paclitaxel.
Although there was no apparent pharmacokinetic interaction between the two drugs, paclitaxel
diminished the thrombocytopenia usually seen with carboplatin by an unknown mechanism.

The GOG 9202 study was a phase I dose-escalation trial of paclitaxel followed by
carboplatin, designed to determine the MTD of this combination with and without G-CSF (Ozols
RF, Ann.Oncol. 5[suppl 6]: $39-S43, 1994; Ozols RF, Semin.Oncol. 22[3] suppl 6: 78-83, 1995
Ozols RF, Semin.Oncol. 22[5] Suppl 12: 61-6, 1995; Bookman MA et al, Proc. Am.Soc.Clin.Onc
14: 271, 1995 abstract; Bookman MA et al, J. Clin. Oncol. 14: 1895-1902, 1996). Thirty-five
previously untreated patients with suboptimal Stage I1I-IV ovarian cancer were entered. In part |
of the trial, patients received a fixed dose of paclitaxel at 135 mg/m? over 24 hours with
escalating doses of carboplatin. Once the MTD was reached, the same combination was given
with G-CSF. In part 2 of the trial, the MTD of carboplatin was used with subsequent dose- - ~
escalation of paclitaxel to 175 mg/m? over 24 hours with G-CSF; if tolerated, paclitaxel was
further escalated to 225 mg/m°. In part 3, the MTD of carboplatin was administered with
paclitaxel at 175 mg/m® now given over 3 hours without G-CSF; if tolerated, paclitaxel was _
escalated to 225 mg/m?’ over 3 hours without G-CSF. In this study, carboplatin was dosed by the
Calvert formula; the target AUC for ose level one was 5, with subsequent escalations to 7.5 and
10. Cycles were repeated every 21 days.

- The results of part | indicated that an AUC of 10 for carboplatin produced dose-limiting
hematologic toxicity. Carboplatin dosed to a target AUC of 7.5 with a fixed-dose of paclitaxel at
135 mg/m’ was tolerated with G-CSF ; carboplatin dosed to a target AUC of 5 was tolerated
without G-CSF. In part 2, both paclitaxel doses (175 and 225 mg/m?) could be given with
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carboplatin at an AUC of 7.5 with G-CSF support. However, even with growth factor support,
dose delays and reductions due to neutropenia were common at a paclitaxel dose of 225 mg/m?
and occurred during the first cycle. At a dose of 175 mg/m?, no treatment delays or dose
reductions were needed during cycles 1-3, but occurred during cycles 4-6. Thus, G-CSF did not
allow escalation of paclitaxel when given as a 24 hour infusion. In part 3, the ability of G-CSF to
permit dose-escalation of paclitaxel as a 3 hour infusion was examined. At 225 mg/m? of
paclitaxel, the use of G-CSF allowed full doses only for cycle 1. All subsequent cycles required
dose reductions or delays. The MTD of paclitaxel over 3 hours without G-CSF was defined as
175 mg/m* , but G-CSF was needed in cycles 4-6 to avoid dose reductions. The predominant
toxicity observed in all parts of the trial was hematologic toxicity. Non-hematologic toxicity was
uncommon; neuropathy did not exceed grade 2. In terms of efficacy, 24 patients had measurable
disease. There were 16 CR and 2 PR (clinical assessments) for a response rate of 75%. Second-
look laparotomy was not required in this trial; 9 patients underwent the procedure, two of whom
had no pathologic evidence of disease. This trial examined various schedules of paclitaxel
administration, with and without G-CSF, and defined the MTPDs for paclitaxel and carboplatin.

Bookman and colleagues reported the results of GOG 9406, in which patients with
suboptimal stage III-IV disease were treated with a 96 hour infusion of paclitaxel at a dose of 120
mg/m’ followed by carboplatin given at a dose calculated to produce an AUC of 7.5 (Bookman
MA etal, J. Clin. Oncol. 14: 1895-1902, 1996). The use of colony stimulating factors was
prohibited on the first cycle, but could be used subsequently if needed. Four patients were
treated on this protocol. Two of the 4 patients were admitted for febrile neutropenia on the first
cycle. During the second cycle, which was given on day 21, the patients met the hematologic
criteria for re-treatment, but subsequently experienced rapid hematologic nadirs. The cycle
length was changed to 28 days with improvement in the white blood cell counts. Non-
hematologic toxicity did not occur in these patients. No efficacy data is available.

Calvert and colleagues at Newcastle Hospital performed a Phase I trial of paclitaxel and
carboplatin (Semin.Oncol 22[5] Suppl 12: 91-98, 1995). Carboplatin was administered at a dose
calculated to produce an AUC of 7; the dose levels of paclitaxel were 150, 175, 200, and 225
mg/m’ given as a 3 hour infusion prior to carboplatin. Cycles were repeated every 4 weeks. A
classic modified Fibonacci scheme was used. At the time of publication, 11 patients had
completed 3 dose levels without reaching dose-limiting toxicity. Short-term neutropenia without
fever was the predominant toxicity. Non-hematologic toxicities included myalgia and
paresthesia. No efficacy data was reported.

Investigators at the Institute Gustave Roussy performed a Phase I trial of escalating
doses of paclitaxel as a 3 hour infusion in combination with a fixed dose of carboplatin 400
mg/m* IV (Lhomme C, Kerbrat P, Lejeune C, et al. Symposium: Emerging Concepts in Clinical
Oncology. Paris, October 1995, pps. 23-6 [abstract]). Two parallel groups were assessed: the
first group was treated every 21 days-and the second group, every 28 days. The starting dose of
paclitaxel was 110 mg/m°, with subéequem elevations to 135,150, 175, 200, 225, 250, and 275
mg/m’ in Group 2; the doses were 175. 200, and 225 mg/m® in Group 1. Twenty-seven patients
had been entered into group 2 and 23 in group 1. Febrile neutropenia was uncommon 2
episodes in group 2 and 1 in group 1). Neutropenia was common but of short duration. Few:
dose reductions or delays were necessary. Colony stimulating factors were not administered.
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Neuropathy, constipation (grade 3, paclitaxel 110 mg/m’* q 4 wk), and diarrhea (grade 3,
paclitaxel 250 mg/m’ q 4 wk) were the observed non-hematologic toxicities. The neuropathy
occurred as grade 2 in 4 patients (paclitaxel 200 mg/m?® q 4 weeks, 1 patient; paclitaxel 225
mg/m’ q 3 weeks, 3 patients) and as grade 3 in 1 patient (paclitaxel 225 mg/m> q 3 weeks). The
MTD had not been reached at 275 mg/m? in group 2 nor at 225 mg/m’ in group 1.

Zamagni and colleagues at S. Orsola-Malpighi Hospital began a Phase I trial of 3 hour
paclitaxel with carboplatin in chemotherapy-naive women with Stage III-IV ovarian cancer
(Zamagni C, Martoni A, Cacciari N, and Pannuti F. Eur. J. Cancer 31A [Suppl 5]: S109, 1995,
abstract 510). The starting doses were paclitaxel 125 mg/m? and carboplatin 250 mg/m’, with
escalation of paclitaxel by 25 mg/m? alternating with escalation of carboplatin by 50 mg/m>2. At
the time of publication, 9 patients had been entered and the third dose level reached without
identifying the MTD. Toxicities included alopecia, nausea, vomiting, and neutropenia with no
grade 4 episodes. :

Bolis (University of Milan) published the results of a pilot study in 27 patients with
Stage III or IV ovarian cancer who were treated with paclitaxel as a 3 hour infusion followed by
carboplatin at 300 mg/m3(Bolis G, Semin.Oncol. 22[6] Suppl 14: 32-4, 1995; Semin. Oncol.
24[1] Suppl 2: §2-23--82-25, 1997). The starting dose of paclitaxel was 150 mg/m? with
subsequent escalations in 25 mg/m?® increments. Therapy was repeated every 28 days for a total
of 6 cycles. Second-look laparotomy was used to verify response. The MTD as prospectively
defined in the protocol had not been reached at a dose-level of 250 mg/m’ of paclitaxel.
However, at this dose level, 65% of patients required a dose reduction of paclitaxel because of
grade 2 neurotoxicity. Other adverse events included hematologic toxicity that did not require
hospitalization or the use of colony-stimulating factors, myalgias, mild cardiac toxicity, and
hypersensitivity reactions. Twenty-one patients were evaluable for response. Fourteen complete
responses (67%) and 3 partial responses (14%) were confirmed pathologically for an overal]
response rate of 81%. '

Meerpohl and colleagues treated ovarian cancer patients with Stages I1 through IV with
paclitaxel given as a 3 hour infusion at a starting dose of 135 mg/m? followed by carboplatin
dosed to produce an AUC of 5 (Semin.Oncol. 22[6] Suppl 15: 7-12, 1995; Semin. Oncol. 24[1]
Suppl 2: §2-17--82-22, 1997). Cycles were repeated every 21 days for a maximum of 6 cycles.
Paclitaxel was escalated first in 25 mg/m’ increments to a dose of 210 mg/m’; at dose levels 5
and 6, paclitaxel was reduced to 185 mg/m? and carboplatin was given at an AUC of 6, then 7.5.
Thirty patients were entered on the trial. The maximum tolerated doses were paclitaxel 185~
mg/m* and carboplatin dosed to produce an AUC 6. Dose-limiting toxicity was neutropenia. -
Peripheral neuropathy was found in 17 of 23 patients evaluable for this toxicity; it was grade 1 or
2 with the exception of one case of grade 4 neurotoxicity at dose level 5. F ourteen patients were
evaluable for response, with a 57% response rate.

Siddiqui and colleagues pepfbnned a Phase I dose-escalation study of paclitaxel and
carboplatin in 12 patients with untreated Stage IIb to IV ovarian cancer (Br.J.Cancer 75[2]: 287-
94, 1997). Paclitaxe] was administered at a starting dose of 150 mg/m? over 3 hours followed by
carboplatin at a fixed dose of an AUC of 7. Paclitaxel was escalated by 25 mg/m>.
Pharmacokinetics were performed on 9 of these patients. Hematologic toxicity was common, but

did not require hospitalization or the administration of colony stimulating factors. The most
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common non-hematologic toxicity was peripheral neuropathy. Responses were reported in 8 of 9
patients who had elevated pre-treatment CA-125 levels (normalization of tumor marker). Six
patients had pre-treatment CT scans with measurable disease; 5 of these 6 patients had a
radiographic CR and the 6th had a laparoscopically documented CR. No MTD was reported.

The Hellenic Cooperative Oncology Group randomized 90 women with previously
untreated Stage IIC-IV ovarian cancer to receive paclitaxel 175 mg/m? as a 3 hour infusion in
combination with either carboplatin administered to produce an AUC of 7 or carboplatin -
administered to produce an AUC of 7 alternating with cisplatin 75 mg/m* (Skarlos DV,
Aravantinos G, Kosmidis P, et al. Semin. Oncol. 24 (5] Suppl 15::S15-57--S15-61, 1997). In the
alternating platinum regimen, carboplatin was given on cycles 1, 3, and 5; cisplatin was given on
cycles 2, 4, and 6. Therapy was repeated every 3 weeks for a total of 6 cycles. Sixty-one patients
had measurable or evaluable disease; among these women, a 52% CR rate was observed for
carboplatin alone compared to a 39% CR rate for the alternating schedule. The partial response
rates were 30% and 18% respectively, for overall responses of 82% and 57%. However, to date
there is no significant difference in time to progression or survival between the two groups. No
significant differences in toxicity have been observed between the two groups. '

Markman and colleagues published a retrospective review of the Cleveland Clinic
experience with this two-drug combination (Markman M, Kennedy A, Webster K, etal. Semin.
Oncol. 24 [5] Suppl 15: S15-26--8-15-29, 1997). Ninety-two patients (80 ovarian cancer patients
and 12 patients with other gynecologic malignancies) received carboplatin designed to produce
AUCs of 4 (25 patients), 5 (46 patients), 6 (13 patients), or 7.5 (8 patients); they also received
paclitaxel at either 135 mg/m’ (26 patients) or 175 mg/m’ (66 patients) as a 3 hour intravenous
infusion. The regimen was generally well-tolerated. The common adverse events included
alopecia (nearly all patients), hypersensitivity reactions (13% of patients with paclitaxel, 3% of
patients with carboplatin), peripheral neuropathy (14%), and bone marrow suppression (21%
with grade 3-4 neutropenia; 9% with grades 2-4 thrombocytopenia). Sixty-two of the 80 ovarian
cancer patients had elevated CA-125 levels; 54 patients had at least a 50% drop in the CA-125
from baseline, and 46 patients had a greater than 90% decrease.

These Phase I trials have defined the MTD of carboplatin in combination with paclitaxel
in a variety of schedules, with and without the use of colony stimulating factors. These trials
have provided information on the spectrum of toxicities observed with these schedules, but do
not provide efficacy data.

11.4  Phase II/III trials of paclitaxel in combination with carboplatin

Adams and colleagues at Velindre Hospital enrolled 22 women with untreated advanced
ovarian cancer with paclitaxel 175 mg/m° over 3 hours on day 1 followed by carboplatin given at
a dose calculated to produce an AUCof 7 mg/ml/min on day 21 (Adams M, Mort D, Coleman R,
etal. Eur.J. Cancer 31A [Suppl. 5] S106, 1995, abstract 496). A total of 5 cycles (cycle=49
days) was given. Toxicities associated with paclitaxel were myalgia in 60% of patients,
arthralgia 40%, paresthesias 25%, nausea and vomiting 21%, neutropenia 81% (32% grade 3 and
15% grade 4), and alopecia. Toxicities associated with carboplatin included nausea and vomiting

.in 66% of patients, neutropenia in 81% (28% grade 3 and 15% grade 4), and thrombocytopenia in
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72% (grade 3 23%, grade 4 8%). The complete response rate was 36% and the partial response
rate was 36% for an overall response rate of 72%. At 18 months, the observed survival is 74%.
Although this regimen was well-tolerated, the sequential nature of the therapy does not permit
comparison to other trial results.

Two studies have compared the relative efficacies of carboplatin and cisplatin in
combination with paclitaxel. A randomized Phase III study of paclitaxel-cisplatin versus
paclitaxel-carboplatin in untreated Stage IIB-IV ovarian cancer patients was conducted by Neijt
and colleagues (Neijt JP and Lund B, Semin.Oncol. 23 [6] Suppl 15: 2-4, 1996; Neijt JP, Hansen
M, Hansen SW, et al. Proc. ASCO 16: 352a, abstract 1259, 1997; Neijt JP, Engelholm SA,
Witteveen PO, et al. Semin. Oncol. 24 [5] Suppl 15: §15-36--S15-39, 1997). This study was
conducted as a cooperative trial by Dutch, Danish, and Swiss academic centers. Copies of the
original protocol, the ASCO abstract, transcript, and slides were provided by the sponsor in the
NDA. Two hundred eleven patients were randomized to receive paclitaxel 175 mg/m? over 3
hours followed by either cisplatin 75 mg/m’ or carboplatin calculated to produce an AUC of 5,
given every 21 days for 6 cycles. Patients with stable disease recerved 2 additional cycles of
chemotherapy; patients with a partial response were to continue therapy until progression or
toxicity, and patients with a complete response were to receive 3 additional cycles of therapy.
Interval cytoreduction and second-look laparotomy were permitted but not required. An interim
analysis was performed in 182 patients (97 PT, 85 T-CBDCA). The patients were well-balanced
by pretreatment characteristics. Eleven percent of the patients on each arm had Stage II disease,
and 33% of the PT and 35% of the T-CBDCA patients had residual disease less than 1 cm. In
both arms, the median number of cycles administered was 6. However, 26% of the patients in
the carboplatin arm were able to continue chemotherapy beyond 6 cycles, compared to 13% in
the cisplatin-treated patients. Ninety-six patients were evaluable for clinical response. The
response rates were 54% for PT and 51% for T-CBDCA. Pathologic response (complete plus
residual microscopic) rates were 16% and 19% respectively. These differences were not
statistically significantly different. The primary endpoint of this study is time to progression. At
the time of analysis, the median follow-up was less than 1 year, with no significant difference
between the two arms. Similarly, there were no observed differences in survival or in CA-125
levels as a surrogate for progression between the two arms.

In terms of toxicity, grade 3-4 granulocytopenia occurred in 76% of the T-CBDCA
patients and in 52% of the PT patients (p=0.007). The incidence of fever and infection was low
and was comparable in both arms. Emesis (grade 2-3) was more common with PT (64%) than
with T-CBDCA (46%) [p=0.03]. The sponsor reports that alopecia was more common with PT o
as well (100% compared to 94%; p=0.037); however, the reviewer feels this difference is not
clinically significant. Peripheral neuropathy of any grade was common (34% compared with
20%,; difference not significant); the incidence of grade 3 toxicity was 6% for PT compared with
2% for T-CBDCA. Patients on PT dei*eloped grade 2-3 neuropathy in a median of 7 months.
compared to 10 months for the carboplatin arm (P=0.001 ).

_ The authors concluded that with the available preliminary efficacy data, paclitaxel-
carboplatin was comparable to paclitaxel-cisplatin but was associated with less severe
neurotoxicity. They also cautioned that this study was not designed as an equivalence trial. -
Thus, efficacy results will be meaningful only if one regimen is superior to the other. From the
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available material for review, it is not clear that there is a difference in the degree of neuropathy
associated with the two regimens. The authors reported a difference in the time to development
of grade 2-3 neuropathy; a careful review of the primary toxicity data and of the clinical
evaluation methods and schedule will be necessary to confirm this statement. This trial will not
be sufficient to establish comparability of cisplatin and carboplatin in combination with
paclitaxel as first-line therapy of ovarian cancer. '

du Bois and colleagues conducted a trial of paclitaxel-cisplatin versus paclitaxel-
carboplatin in untreated Stage IIb-IV ovarian cancer patients in the AGO, a cooperative group of
German institutions (du Bois A, Nitz U, Schroder W, et al. Proc. ASCO 16: 357a, abstract 1272,
1997; du Bois A, Luck HJ, Meier W, et al. Semin. Oncol. 24 [5] Suppl 15: S15-44--815-52,
1997). Randomization was stratified by optimal versus suboptimal debulking. The sponsor
submitted the original protocol, the ASCO abstract, and a copy of the poster in the NDA. An
interim analysis was presented at ASCO. Paclitaxel was given at a dose of 185 mg/m’ over 3
hours; the cisplatin dose was 185 mg/m’ and carboplatin was given at a dose calculated to
produce an AUC of 6. Cycles were repeated every 3 weeks for 6 cycles. Supportive therapy with
G-CSF was permitted after an episode of febrile neutropenia, infection, or prolonged neutropenia
as defined in the protocol. Patients were not required to undergo second-look laparotomy. The
primary objective of the study is to compare PFS between the two arms. A sample size of 660
patients is planned, and accrual was anticipated to be complete in 10/97. An interim analysis of
550 evaluable patients was performed. Patients with optimal debulking had a higher incidence of
PS 0, were more likely to have Stage II disease, and were more likely to have non-measurable
disease (50% had no residual disease) than patients with suboptimal debulking. Information on
dosing was available for 345 patients (170 PT, 175 T-CBDCA). The dose level of cisplatin was
maintained over 6 cycles, while the mean dose of carboplatin decreased from 400 mg/m’ to 370
mg/m’. Treatment delays were more common with carboplatin than cisplatin (13% v. 9%).

Efficacy data remains blinded. Overall, there are 54 patients with measurable disease at
baseline. Among the patients with measurable disease, 22 patients have had a cCR (41%) and 20
(37%) a PR. Review by the data safety monitoring committee did not identify a reason to stop
the study early.

Quality of life data was obtained during this study, and a preliminary report in 192
patients was presented for cycle 3 relative to cycle 1 (92 PT, 100 T-CBDCA). The sponsor
reports that the data indicate a slightly better outcome for patients on T-CBDCA. However, the
curves differ from each other by less than 4%, a clinically insignificant difference. Data from all
patients with extended follow up will be needed to evaluate any differences in quality of life. ~

Myelosuppression was more common with carboplatin (21% grade 3-4 compared to 7%
with PT). However, there was no difference in the incidence of fever or infection. Emesis was
more common with PT than with the carboplatin-containing arm (18% versus 5%); constipation
was more common with T-CBDCA than with PT (16% and 10% respectively). Other toxicities
were comparable. Neurologic toxicity overall was similar in the two arms, but grade 2-3
neurotoxicity had a more rapid onset with PT than with T-CBDCA (cycle 2 versus cycle 3; p<
0.05). '

The authors concluded that administration of either regimen was feasible and safe;
efficacy comparisons will require longer follow up.
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This trial was designed to evaluate the relative efficacy of cisplatin ard carboplatin in
combination with paclitaxel. Its sample size will permit a comparison of the two regimens,
unlike the Neijt study. To date, there is no information to support the assertion that carboplatin
plus paclitaxel is as effective as cisplatin plus paclitaxel.

12.0 Reviewer Summary of NDA 20-262/S-026

The basis for approval of this supplemental NDA is GOG 11 1, a prospective randomized
trial of cisplatin and paclitaxel versus cisplatin and cyclophosphamide as first-line therapy in
patients with suboptimally debulked Stage 111 and Stage IV ovarian cancer. The PT combination
resulted in a significant improvement in TTP and OS that was of both statistical and clinical
significance. This difference was observed in the FDA analysis of the data as well. The two
analyses are summarized below: :

Tablé 28. FDA and sponsor’s efficacy analyses

Efficacy Parameter BMS Analysis- FDA Analysis
Cisplatin- | Cisplatin- | p-value Cisplatin- | Cisplatin- | p-value
paclitaxel CTX paclitaxel CTX

Median survival 35.5mo 242 mo 0.0002 35.5mo 24.2 mo 0.0002

vMedian progression- | 16.6 mo 13.0 mo 0.0008 16.8 mo 13.4 mo 0.006
free survival

Overall clinical 68/113 64/127 0.153 70/113 61/127 0.04

response rate (60%) (50%) (62%) (48%)

- The toxicity profile was consistent with previously documented adverse events of paclitaxel.
Despite the observed toxicity, patients on PT were more likely to complete the planned therapy
(86% versus 78%) and received more dose-intense therapy, indicating the tolerability of the
regimen relative to PC. o

It is difficult to understand how PT can produce significant improvements in TTP and (ORI
without significantly affecting response rate. It is likely that the lack of significance is due to the
difficulty in assessing response in ovarian cancer patients. A recent publication by Thiesse and
colleagues outlined reasons for interobserver variability in response assessment (Thiesse P.
Ollivier L. Di Stefano-Louineau D, et'al. J. Clin. Oncol. 15: 3507-3514, 1997); many of these
points apply to the current trial. The authors listed the following difficulties:

. Measurement of nonmaximal or nonperpendicular diameters
. Intraobserver and interobserver variability
. - Technical considerations
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<

Timing of IV contrast injection on CT scan

¢ Incorrect selection of a CT slice for measurement based on anatomic
landmarks, which move with respiration, rather than on the slice with the
maximal axial tumor diameters

¢ Difficulty of measuring tubular-like lesions
L4 Need for precise measuring implements when working with film images
. Errors in target selection
¢ Inappropriate use of cystic or calcified masses as tumor markers
¢ Difficulty of assessing lesions in the presence of malignant effusions
¢ Permanently modified organ morphology due to tumor involvement,
regardless of tumor regression
¢ Absence of significant contrast between the tumor and adjacent structures
L4 Enlargement of tiny tumor masses not designated as the followable lesion
¢ New lesions that appeared outside the targeted imaging areas
. Intercurrent illness mistaken for tumor

Ovarian cancer is difficult to assess because of its sheet-like growth pattern and
associated effusions; its growth pattern contributes to the diagnosis of ovarian cancer at a late
stage in the majority of patients. Its natural history, the need for precise imaging and
measurement, and the recent surgery in ovarian cancer patients at the time of baseline assessment
confound the evaluation process. Despite these limitations, there are suggestions that PT
probably does affect response rate. First, the response rates for PT were consistently although

- not significantly higher than with PC. Second, a different measuring system by different

observers (McGuire and colleagues) yielded clinical response rates of 73% and 60% respectively,
a significant difference. Third, the response rates of 57% PT and 43% PC in the EORTC study
were comparable to the 60% and 50% resuits reported for GOG 111 by the sponsor; the GOG
132 study reported a 72% clinical response rate for the PT arm. All of these results are
concordant. :

_ Because of the difficulties in reliably and reproducibly measuring response, time to
progression and survival have been more commonly used as endpoints in oncology trials. The
progression free survival in GOG 111 was 16.6 months for PT and 13.0 months for PC. In the
EORTC study, the values were 16.6 months and 12 months respectively. Both the absolute
values and the relative difference in PFS are comparable between the two studies. Survival- -
measurements were 35.5 months for PT and 24.2 months for PC in GOG 111, comparable to the
35 months and 25 months observed in the EORTC study. These results are summarized in the
following table:
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Table 29. Results of GOG 111 and the EORTC Intergroup trial

Efficacy GOG 111 EORTC*
P t

arameter Cisplatin- Cisplatin- p- Cisplatin- Cisplatin- p-value

paclitaxel CTX value || paclitaxel CTX

Clinical 40/113 32/127 0.092 58/149 40/1 51
complete (35%) (25%) (39%) (26%)
response
Clinical 28/113 32/127 27/149 25/151
partial (25%) (25%) (18%) (17%)
response
Overall 68/113 64/127 0.153 85/149 . 65/151 0.01
clinical (60%) (50%) 57% 43%
response
Complete 42/196 357214 0.196 33/70 13/55
pathologic (21%) (16%) (47%) (24%)
response
Microscopic 25/196 8/214
residual (13%) (4%)
disease
Overall 67/196 437214 0.001 46/70 23/55
pathologic (34%) (20%) (66%)* (42%)*
response
rate
Median 16.6 13.0 months | 0.0008 16.6 12 months 0.0001
progression months months
free
survival
Median 35.5 242 months | 0.0002 || 35 months 25 months 0.001 |
survival months

* Included complete response plus “macroscopic CR”

* Trial results from the literature only: primary data not submitted for review

These two trials provide independent confirmati
first-line therapy of advanced sta
be approved for this indication.

on of the efficacy of paclitaxel and cisplatin as
ge ovarian cancer. In the reviewer’s opinion, paclitaxel should
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Appendix A. Patient Evaluation Flow Sheet (TAXOL protocol CA129
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protocol 111; Page 218, volume 3 of NDA 20-262)

7.0 STUDY PARAMETERS AND SERIAL OBSERVATIONS

-022; Page 10, GOG

7.1 Tests and Observations
Tests and Prior to Weekly During Treatment Post-treatment
Observations Study
: Prior to each | Every 2 cycles 6 wks after- Q 3 mo after
course completion of | completion of
therapy therapy
History X X X
Physical Exam X X X
Tumor X X
measurements
Performance X X
status
Hgb/Hct X X X b
WBC X X X
Differential X X X
Platelet count X X X
Creatinine X X X
Bilirubin X X X
SGOT X X X
Alkaline X X X
phosphatase
Ca/PO4/Mg X X X
CA-125 1
CXR X 2
ECG X 2
Urinalysis X 2
CT 6 4 5
abdomen/pelvis
Audiogram 2 2
Reassessment 3
laparotomy
Neuro assess X- 7




1-
2-
3.

4-

5-
6-

NOTE:
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Optional but if patient registered for extra points with level drawn it must be repeated prior to each course.

As clinically indicated. :

Mandatory in patient entered as non-measurable if CA-125 < 100. Mandatory in all patients who are in clinical
complete remission (except Stage [V patients).

If CT is used to follow lesion, repeat scans must be done every 2 courses

Mandatory if no 2nd look done

Postoperative CT scan is mandatorv. Follow-up study is indicated if postoperative scan shows measurable disease if no
2nd look.

4-6 weeks after last treatment

HE ABOQVE GUID] S FOR FOLLOW-UP IES. WHILE IRED FOR PROP DICAL CAR
T I NIZE THAT CIRC MAY NECESSITATE MINOR DEVIATIONS FROM
T TIME. W € PERMISSIBLE W] E JUDGEMENT OF NSIBLE

INVESTIGATOR OR HIS DESIGNATED REPRESENTATIVE.

WAY
EARS THIS WA
APPQN ORIGINAL
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Appendix B. Oncologic Drugs Advisory Committee questions and vote

sNDA 20-262/SE1-026: Taxol™ (paclitaxel), Bristol-Myers Squibb Pharmaceutical
Research Institute
Proposed Indication: First-line or second-line therapy for the treatment of advanced
‘ carcinoma of the ovary

Study Design:

One multicenter trial, GOG 111 (CA139-022), was submitted for review. This study was
a prospective randomized comparison of cyclophosphamide and cisplatin versus paclitaxel and
cisplatin as first-line therapy of patients with suboptimal Stage III and Stage IV ovarian cancer.
The primary endpoint was progression-free survival; survival was the secondary endpoint;
response was a tertiary endpoint. The efficacy findings from the study report and from the FDA
analysis are presented below:

Table 1. GOG 111 Efficacy

Efficacy Parameter BMS Analysis FDA Analysis
Cisplatin- Cisplatin-m p-value | Cisplatin- Cisblatin- p-value
paclitaxel CTX paclitaxel CTX

Median survival 35.5mo 24.2 mo 0.0002 35.5 mo 24.2 mo 0.0002

Median progression- || 16.6 mo 13.0 mo 0.0008 15.7 mo 12.6 mo 0.002
free survival : )

Overall clinical 68/113 | 64/127 0.153 .70/113 61/127 0.04
response rate (60%) (50%) (62%) | (48%)

Note: The FDA TTP analysis was updated after ODAC; the review reflects the correct figures for TTP: 16.8
months for PT and 13.4 months for PC

Question 1. Is trial GOG 111 an adequate and well-controlled trial demonstrating the efficacy and
safety of paclitaxel in combination with cisplatin in patients with advanced stage ovarian cancer?

Yes -0 No -0

Question 2. Should paclitaxel in combination with cisplatin be approved for the first-line
treatment of patients with advanced ovarian cancer?

Yes-9 , No-0

Discussion: The studies and their analyses were all considered to be of very high quality and the
clinical response of paclitaxel and cisplatin showed a significantly improved clinical response
over the cyclophosphamide and cisplatin control arm.
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Appendix C. Labeling Review

Medical Officer Labeling Review

Application: sNDA 20-262/SE1-026
Sponsor:- Bristol-Myers Squibb Pharmaceutical Research Institute
Drug: Paclitaxel

Proposed Indication: Paclitaxel in combination with cisplatin for first-line therapy of advanced
- ovarian cancer

Letter Date: 10/7/98

Review Date: 2/26/98

As this application is an efficacy supplement, most of the label has been reviewed in the
past. A recent efficacy supplement prompted re-review of the label. This review will address
revisions made by the sponsor in the current application. These revisions are noted in volume 1,
pages 23-41. An amendment was submitted 2/19/98 with further revisions. The following page
numbers refer to the label pages in the amendment:

Page 1: Dianne Spillman, Project Manager, noted a change in wording that now reads
She will chcek the accuracy of this statement with the PharmTox reviewers.

Page 3: Dianne Spillman noted a discrepancy in the spelling of o She
will check the correct spelling with the PharmTox reviewers.

Page 3:
The sponsor’s proposed revision is as follows:

The biopharmaceutical reviewer, Safaa S. Ibrahim, Ph.D., states that this revision should
be deleted (review dated 2/3/98), as no data has been submitted for review. The statement should
remain the same as the original statement in the current package insert:

Reviewer Note:

This comment was sent to the sponsor with the biopharmaceutical review. In a facsimile
dated 3/10/98, the sponsor agreed to retam the original statement.

Page 4: _
“The sponsor’s efficacy table is as follows:
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Efficacy in the Phase 3 First-line Ovarian Carcinoma Study

The table should be corrected as follows; reviewer revisions in bold italics:
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Efficacy in the Phase 3 First-line Ovarian Carcinoma Study

These revisions are based on the reviewer’s analysis of clinical response. The sponsor
was informed of these differences in a facsimile dated 2/6/99. The sponsor replied on 2/25/98;
review of these responses is incorporated into the above revisions.

The pathologic response rate includes a combination of complete pathologic response
(pCR) and microscopic residual disease. The pathologic response rate was significantly better on

the paclitaxel-cisplatin arm, but there was no significant difference in pathologic complete

response rate between the two arms. As the pCR has been associated with an improved outcome
in ovarian cancer patients. it is important to include this parameter in this table. -

We recommend that the sponsor add p-values to this table, which are more meaningful to
clinicians than confidence intervals. The confidence intervals can be deleted if the sponsor
chooses to save space.

Page 5: Adverse events table )
A. Corrections to the stated rates
The rate of infections should be i
cyclophosphamide/cisplatin, rather than respectively.
The rate of all hypersensitivity reactions on taxol/cisplatin should be
The rate of any symptoms from peripheral neuropathy for taxol/cisplatin should read
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These revisions are based on a MS Access query of the submitted database.

B. Additions

Page 12:
The sponsor’s proposed revision is as follows:

This line should read:

Page 18: The sponsor’s proposed revision is

The revision should read

Page 19: The sponsor added a sentence about the incidence of Grade IV neutropenia in ovarian

cancer patients treated with PT. Additional information about febrile neutropenia should be
inserted.

Page 21: The sponsor should add information about the diarrhea seen in GOG 111 to the
section.

Page 22: Under . the last sentence states

s
/

In GOG 111, 17% of PT paﬁems cdmpared to 10% of PC patients experienced asthenia.
The additional information gained from the clinical trial should be discussed instead of

conveying the impression that the only available information is from voluntary safety reports.

-Page 23: -




A. The sponsor deleted

No new data has been submitted that demonstrates the optimal regimen for paclitaxel
administration; this sentence should be retained in the labeling, slightly altered as given below.

B.

Ovarian cancer
~ The sponsor’s proposed revision is as follows (sections revised by the reviewer are in
bold print): )

This section should read as follows:

For previously untreated patients, the submitted trial used Taxol in combination with
cisplatin. There is no information on the efficacy of carboplatin in this patient population.

Second, this trial used paclitaxel givenasa  hour infusion. The Division has not reviewed data
utilizing ¢  hour infusion.




For the 120-day
Safety Update
Review,
- see 3-25-98
- Medical Officer
~ Review .
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CHEMISTRY REVIEW(S)




, APR -2 1998
CHEMISTRY REVIEW

Division of Oncology Drug Products

_ Labeling Review
TYPE AND NUMBER OF APPLICATION : NDA 20-262/S-026 & S-028

LABELING SUB. : 2/19/98 (S-026) & 11/18/97 & 1/9/98 (S-028) ASSIGNED DATE: 3/27/98

STATUS OF APPLICATION: Active

NAME OF SPONSOR: - - Bristol-Myers Squibb
PRODUCT NAME:  Taxol (paciitaxel) Injection
Proprietary: TAXOL ®

Nonproprietary: paclitaxel

CHEMICAL STRUCTURE:

DOSAGE FORM, STRENGTH, AND ROUTE OF ADMINISTRATION:
Intravenous Injection, 6 mg/mL, 30 mg (5 mL), 100 mg (16.7 mL),

PROPOSED MARKETING STATUS: " Rx

PHARMACOL. CATEGORY/ INDICATION:
antimicrotubule agent, antitumor.

Package Insert:




Comments: NDA 20-262/S-013 requested the change in storage temperature to

controlled temperature This change was supported by
stability data. The range °C is within the temperature range

provided in Supplement No. 13. From a CMC view point, this new range
is acceptable.

The statement

in the oriéinal package
insert is replaced by

Comments:  The following statement

remain unchanged. This statement is of
importance, since it further explains the state of the components in the vial

as it relates to stability. From a CMC point of view, this change is
acceptable.

Storage:

The temperature range is changed compared to the approved package insert, from
to

Comments: Please see comments in the Stability section.

HOW SUPPLIED

| s/ 4o

Review/Chemist, DNEC I, (HFD-150)

cc:
ORIG. NDA 20-262/S-026 & S-028 '
HFD-150/Div. File L
HFD-150/JJee/ 4-02-98

HFD-150/RWood

HFD-150/DSpillman - -

R/D Init. by: trcciceee §-2-98

Doc. #: 20262s28.1ab

4




ST

FEB -3 1998
Chemistry Manufacturing Controls Review
Labeling Review
NDA: 20-262 / SE1-024 & 20-262/SE1-026
‘Product: Taxo! (paclitaxel)
Applicant: _ . " Bristol-Myers Squibb
Date of Submission: June 30, 1997 & October 7, 1997
Stamp Data: August 19, 1997
Date of Review: February 2, 1998
Material Reviewed: TAXOL® (paclitaxel) for the Treatment of Advanced Non-Small Cell

Lung Cancer (S-024, Vol. 1.2 and 2.2) & Ovarian Cancer (S-026,
Vol. 1.2 and 2.2)) ’ '
Other Documents. NDA 20-262 and its supplements

Drug Substance

Drug substance by the same manufacturer was approved more recently on March 5,1997.
n rand Si
BMS-Swords and BMS Syracuse.

Method of Synthesis

More recently submitted in DMF

Specifications and Methods :

More recently submitted in Supplement 17. 4

Stability Data. | RN

Submitted in Supplement 17. .

Drug Product ; - ‘

Refer to NDA 20-262 and its supplements.

Environmental Assessment (EA)

Found satisfactory by N. Sager on 11/6/97.

Labeling:

Submitted on Vol. 1 under section of Labeling. Description, Dosage and Administration,

Preparation and Administration, Preparation for Intravenous Administration, Stability, How
Supplied, and Storage sections were not revised. N
Conclusions and Recommendations. ‘
No new CMC information is submitted in these supplements. Reference for CMC would have to \,
be from previous approved application/ supplements. These reviews mainly concentrate in the AN

EA and Labeling revisions.
- 15/ |
Y Y 7,

Josephie N7 Jee, ReviewChemist, HFD-150, DNDC |

I&/ R-2- 9%

Rebecca H. Wood, PhiD., Chemistry Team Leader, HFD-150, DNDC | B

cc:
NDA 20-262/SE1-024 & SE1-26
HFD-150/Division File y
HFD-150/JJée/ 2-2-98 '
HFD-150/RWood -
HFD-150/DSpiliman
F/T by JJee/ 2-2-98

- R/D by: i
File: 20262s24.1ab
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Spillman

ENVIRONMENTAL ASSESSMENT
NOV - 6 1997
AND |
FINDING OF NO SIGNIFICANT IMPACT
FOR
' TAXOL®

(paclitaxel)

INJECTION

NDA 20-262/sS-026

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DIVISION OF ONCOLOGY DRUG PRODUCTS
- (HFD-150)




FINDING OF NO SIGNIFICANT IMPACT
NDA 20-262/8-026

TAXOL® (paclitaxel) INJECTION

The National Environmental Policy Act of 1969 (NEPA) requires all
Federal agencies to assess the environmental impact of their
actions. FDA is required under NEPA to consider the.

applications as an integral part of its regulatory process.

The Food and Drug Administration, Center for Drug Evaluation and
Research has carefully considered the potential environmental
impact of this action and has concluded that this action will
not, individually Oor cumulatively, have a significant effect on
the quality of the human environment and that an environmental
impact statement therefore will not be Prepared.

In support of their supplemental new drug application for TAXOL®
(paclitaxel) INJECTION, Bristol-Myers Squibb Company has prepared

(attached) which evaluates the potential environmental impacts of
the manufacture, use ang disposal of the product.

The supplemental application provides for a new use of TAXOL® as
a first line treatment of ovarian cancer. The product is
currently approved for use in the treatment of metastatic ovarian
cancer after failure of first-line or subsequent chemotherapy and
in the treatment of several other forms of cancer. The drug
substance will be manufactured by the applicant in Swords,
Ireland and Syracuse, New York. Extraction of the starting
material from the biomass is performed in Italy. The drug
bProduct will be manufactured by the applicant in Mayaguez, Puerto
Rico or Latina, Italy. The finished drug product will be used in

The drug substance, paclitaxel, is produced by a semi-synthetic
process. The starting material, 10-deacetyl baccatin IIT, is
obtained from either Taxus baccata (European yews) or Taxus
wallichiana (Himalayan Yews). Biomass from Taxus baccata is
collected from plants cultivated in public and private parks and
gardens as well as from plantations in Europe. Biomass from
Taxus wallichiana has been collected in India from wild plants or
those cultivated on plantations. Future. collection of biomass
from Taxus wallichiana is not pPlanned unless there is a supply
problem with Taxus baccata and if performed, collection will only
occur from plantation Sources. 1In either case (Taxus baccata or
Taxus wallichiana), renewable resources are used in that only
‘twigs and needles are harvested by supervised, controlled pruning
of the plants.




Taxus wallichiana is listed in Appendix II of the Convention on
International Trade in Endangered Species of Wild Flora and Fauna
(CITES). Collection of Taxus wallichiana biomass used by the
applicant occurred prior to the species being listed in CITES.
The applicant has stated that the appropriate CITES documentation
is obtained from the regional authorities in order to export the
material collected from Taxus wallichiana. Example CITES
documentation was provided to support this statement.

Paclitaxel and/or its metabolites may enter the environment from
excretion by patients, from disposal of pharmaceutical waste or
from emissions from manufacturing sites. Ecotoxicity data
previously submitted by the applicant indicates that, at the
expected environmental concentration from use based on all
treatement indications, no adverse effects on environmental
organisms should be observed.

Disposal in the United States may result from returned, recalled
or expired goods and user disposal of empty or partly used
product and packaging. Disposal of pharmaceutical waste in the
U.S. by the manufacturer will be handled consistent with EPA
regulations and permitted disposal facilities will be used.
Returned, recalled or expired goods will be sent by the
manufacturer to a licensed incineration facility. At U.S.
hospitals and clinics, empty or partially empty packages will be
disposed according to hospital/clinic procedures.

Precautions taken at the sites of manufacture of the bulk product
and its final formulation are expected to minimize occupational
exposures and environmental release.

The Center for Drug Evaluation and Research has concluded that
the product can be manufactured, used and disposed of without any
expected adverse environmental effects. Adverse effects are not
anticipated upon endangered or threatened species or upon
property listed in or eligible for listing in the National
Register of Historic Places.
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DATE PREPARED BY / o
‘ Nancy B. Sager
Office of Pharmaceutical Science
Center for Drug Evaluation and Research

6.4 /Sl
DATE CONCURRED
Eric B. Sheinin, Ph.pD.
Director, Office

of New Drug Chemiétry
Center for Drug Evaluation and Research

Attachments: Environmental Assgssment
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ENVIRONMENTAL ASSESSMENT

FOR

NDA 20-262/S-024 =026
TAXOL®
(paclitaxel)

INJECTION

DIVISION OF ONCOLOGY DRUG PRODUCTS (HFD-150)

CENTER FOR DRUG EVALUATION AND RESEARCH

DATE COMPLETED: November 1, 1997




EA Review #1, NDA 20-262/S-024/58-026 Page 1
SUMMARY:
A FONSI is recommended.

EAs have been submitted for efficacy supplements S-024 (non-small
cell lung cancer) and S-026 (first line ovarian cancer). A
Federal Register notice, Paclitaxel Drug Products; Environmental
Information Needed in New Drug Applications, Abbreviated New Drug
Applications, and Investigational New Drug Applications, was
published in the November 18, 1996 Federal Register [61 FR
58694). This notice was issued to clarify the environmental
information that must be submitted to CDER for drug products
containing paclitaxel derived from Pacific Yew trees. The
supplemental applications to approved NDA 20-262 cannot be
categorically excluded under 21 CFR § 25.31(b) because paclitaxel
derived from the bark of Pacific Yew trees (Taxus brevifolia) was
used in a clinical trial that provides underlying data to support
the application.

The EAs submitted are essentially identical to the environmental
assessment information submitted in support of NDA 20-262/S-022
for which a FONSI was issued on August 4, 1997. Neither the
total use estimate (120 kg) nor biomass source information has
changed.

Toxicity of this compound to environmental organisms is not a
concern. The expected introduction concentration into the
environment for all approved and proposed uses (no consideration
of metabolism or depletion mechanisms) is more than 4 orders of
magnitude lower than the concentration of paclitaxel observed to
cause effects in environmental organisms (acute toxicity testing/
laboratory studies).

The relevant environmental issue relating to this application is
whether any increase in harvesting that may occur as a result of
the approval for this new indication will have a significant
environmental impact. The starting material, 10-deacetyl
baccatin III, is obtained from either Taxus baccata (European
yews) or Taxus wallichiana (Himalayan yews). Biomass from Taxus
baccata is collected from plants cultivated in public and private
parks and gardens as well as from plantations in Europe. Biomass
from Taxus wallichiana has been collected in India from both wild
pPlants or those cultivated on plantations. Future collection of
biomass from Taxus wallichiana is not planned unless there is a
supply problem with Taxus .baccata and if performed, collection
will only occur from plaritation sources. In either case (Taxus
baccata or Taxus wallichiana), renewable resources are used in
that only twigs and needles are harvested by supervised,
controlled pruning of the plants.




EA Review #1, NDA 20-262/S-024/8-026 Page 2

Taxus wallichiana is listed in Appendix II of the Convention on
International Trade in Endangered Species of Wild Flora and Fauna
(CITES). Listing in CITES does not prohibit harvesting ‘but
provides for heightened oversight of harvesting and export/import
of material. Local officials, the Ministry of Forests and the
Department of Forests, oversee the harvesting of the needles and
twigs by issuance of a "Harvesting" permit. It is stated that
IDENA obtains relevant documentation, as required by CITES, to
export the biomass to Italy for further processing. CITES
documentation was provided to support this statement. Collection
of Taxus wallichiana biomass occurred prior to the species being
listed in CITES and if any more biomass is collected it will be
from plantations.

No significant environmental impact is anticipated based on (1)
the supervised, controlled harvesting of the biomass, (2) the use
of a renewable source of biomass (pruned twigs and leaves), (3)
future biomass collection is planned only from cultivated
sources, and (4) the information indicating that there is/has
been appropriate government oversight, when necessary, of the
harvesting.

APPEARS THIS WAY
ON ORIGINAL




EA Review #1, NDA 20-262/S-024/58-026 Page 3

ENVIRONMENTAL ASSESSMENT

1. Date:

EA dated: 9/4/97 (S-024)
EA dated: 9/5/97 (5-026)

CSO: Diane Spillman
2. Name of applicant/petitioner:
Bristol Myers Squibb Company

3. Address:

P.O. Box 4000
Princeton, NJ 08543-4000

Note:

The environmental information provided in support of NDA 20-
262/S 024 (non-small cell lung cancer) and S-026 (first line
ovarian cancer) is essentially identical to the information
provided and reviewed for NDA 20-262/S-022. A FONSI was issued
for NDA 20-262/S-022 on August 4, 1997. BMS, on October 27,
1997, provided an outline of the differences among the Ea
1nformat10n provided in the supplements. The changes are mostly
administrative. Neither the total use estimate (120 kg) nor
biomass source information has changed. Only the differences
between the new supplements and S-022 are documented in this
review. Refer to the reviews for S-022 for the detailed
environmental review.

1. The EAs have been revised to indicate the new indications
that are proposed.

Adequate.

2. Information has been added for an alternate manufacturing

site for the drug product (Latina, Italy). A certification
of environmental compliance has been provided in a
confidential appendix. 1In the past the applicant would have
been asked to move this type of information to a non-
confidential appendix. However, since under the new EA
regulations manufacturing site information is not needed
unless there is an extraordinary circumstance (and there is
no evidence of an extraordinary circumstance), inclusion of
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this information in a confidential appendix will not be
cited as a deficiency.

Adequate.

3. Information that BMS submitted as an addendum to the EA for
S-022 has been incorporated into the text.

Adequate.

APPEARS THIS WAY
ON ORIGINAL
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DIVISION OF ONCOLOGY DRUG PRODUCTS, HFD-150
REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA
NDA Supplemental Indication

" SNDA Nos. 20,262/S€1-024 Date(s) of Submission: June 30; 1997
_-20,262/SE1-026 October 7, 1997

Information to be Conveyed to Sponsor: YES
Reviewer: Margaret E. Brower, Ph.D.
Date Review Completed: February 3, 1998

Sponsor: Bristol-Meyers Squibb
Wallingford, CT

Drug Name: Primary: Paclitaxel
‘ Other names: Taxol

Chemical Name: 5P, 20-Epoxy-1, 2, 4, 7B, 10, 13a-hexahydroxytax-11-en-9-one 4, 10-
diacetate 2-benzoate 13 ester with-(2R,3S)-N-benzoyl-3-phenylisoserine

Stfucture:

CAS Number: 33069-62-4

| Molecular Weight and formula: 853.9, C‘-,H,,IL‘IO“

Related INDs/NDAs:NDA 20-261

Pharmacologic Class: cytotoxic antineoplastic agent

Indication: Non-small cell lung cancer,»lst line treatment of ovarian cancer

Comments: :
1. The proposed label for the NSCLC indication for Taxol

These changes should be incorporated. . .

- 2. Since specific clinical data on paclitaxel overdosing are available, these data should be incorporated into
the overdosage section of the label. If these data are not available, preclinical data should be added. \




~

-

3. The drug label has been reviewed. All other pharmacology/toxicology data have been previously
reviewed.

- /sl #/3/a9

“Margaret W/Brower, Ph.D. Date

ct:

NDAORIG. and Div.File

HFD-150
/PAndrews
/MBrower Q/ i ) W
/DSpillman
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Statistical Review and Evaluation o v 999

NDA#: 20-262/SE1-026
Applicant: Bristol-Myers Squibb

Name of Drug: Taxol (paclitaxel)

Indication: Primary treatment of ovarian cancer
Documents Reviewed: Vols. 3 - 12 of submission dated October 7,
19 N
9'? 4.-4'5"'.'
Medical Officer: Susan Honig, M.D.

Statistical Issue:

(I) Covariate adjustment in logistic and Cox regression

The selection of potential prognostic factors among efficacy
variables was inconsistent. Residual diameter was selected as a
potential prognostic factor using TTP and survival. Residual
diameter was not selected as a prognostic factor using the
objective response endpoint. Liver function was selected as a
potential prognostic factor using objective response. It was not
selected using either TTP or survival. The treatment effect was
statistically significant between the two treatment groups in
favor of Taxol for the TTP and survival endpoints. The treatment
effect was statistically significant in patients with small
residual diameter favoring the Taxol arm and not statistically
significant in patients with large residual diameter for the TTP
endpoint. The treatment effect was statistically significant in
patients with small residual diameter favoring the Taxol arm and
marginally statistically significant in patients with large
residual diameter for the survival endpoint.

In Section 1 we give a brief background on Taxol. Section 2
contains a description of the pivotal study CA139-022. Section 3
contains the efficacy results and this reviewer’s comments.
Sectjon 4 contains the conclusions regarding this application. An
Appendix is included at the end of this review with tables and
graphs regarding some of the efficacy endpoints.




I. Background

In this NDA the sponsor seeks approval of Taxol in combination
with Cisplatin for the treatment of patients with advanced

- ovarian cancer. Taxol will be administered at a dose of 135

mg/m2 as a 24 hour infusion followed by Cisplatin on day 2 at a
dose of 75 mg/m2.

II. Description of Study

Protocol CA139-022:

Study Design:

Study CA139-022 “was a prospective multicenter, open label,.
randomized phase III trial comparing TAXOL/Cisplatin versus
Cyclophosphamide/Cisplatin in patients with previously untreated,
advanced ovarian cancer [in patients with suboptimal Stage III
and Stage IV ovarian cancer].” The study was stratified by
institution and clinical measurability of disease. -

Number of Patients:

Four hundred and ten patients were randomlzed into the trial (196
in the treatment arm, 213 in the control arm). One patient in
the cyclophosphamide died before receiving a study medication.

Diagnosis and Eligibility:

Women with pathologically verified FIGO Stage III epithelial
ovarian cancer after suboptimal surgery (>1 cm residual mass) or
FIGO stage IV disease are eligible. They could have clinically
measurable or nonmeasurable disease with no previous chemotherapy
or radiation for ovarian cancer.

Dose, Route, and Schedule:

Both the standard and experimental therapies were repeated every
21 days or when hematologic and non-hematologic recovery was
documented. Dose reductions based on Grade IV hematologic
toxicity were required for both treatment arms.

Treatment of duration:

Patients received a total of six cycles of therapy unless there
was progression of disedse or toxicity.

Efficacy Variables:
The primary endpoint of this study was time to progression, and
the secondary endpoints were response rates, duration of clinical
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and pathological response, and survival. This study was powered
(n=360) “to detect an increase of 40% in the median time to
progression based on a median of 10.3 months and 14.4 months for
patients with measurable and non-measurable disease respectively”
with 84.6% of power at one-sided 0.05 type I error.

III. Efficacy Results and Comments:
Tumor Response:

Reviewer’s Table 3.1 shows the number of patients in each
treatment group with respect to measurable disease. 1In the
Taxol/Cisplatin group, 113 (57.7%) patients had measurable
disease and 83 (42.3%) patients had non-measurable disease. In
the Cyclophosphamide/Cisplatin group, 127 (59.3%)patients had

measurable disease and 87 (40.7%) patients had non-measurable
disease.

Reviewer’s Table 3.1: Sample Size with respect to Measurability

Taqu/ Cyclophosphamide/
Cisplatin | Cisplatin
Measurable 113 (102, 11)* 127 (117, 10)*=*
Non-Measurable 83 87
Total 196 214

*102 and 117 are the number of evaluable patients in Taxol/Cisplatin and
Cyclophosphamide/Cisplatin groups, respectively.
**11 and 10 are the number of unevaluable patients in Taxol/Cisplatin and
Cyclophosphamide/Cisplatin groups, respectively.

Reviewer’'s Table 3.2 shows the number of responders (both

complete and partial responders) among patients with measurable
disease in each treatment group.

Reviewer’s Table 3.2: Number of Responders in Each Treatment
. Group (Measurable Patients)

Taxol/ Cyclophosphamide/ B
Cisplatin Cisplatin
# of Responders i 68 ' 64
Complete l 40 ' 32
~ Partial 28 32




Reviewer’s Table 3.3 shows the overall and complete response
rates in each treatment group among measurable patients. The
difference in the overall response or complete response rates
between the two treatment groups was not statistically
significant at the 0.05 level.

Reviewer’s Table 3.3: Response Rate in Each Treatment Group
(All Measurable Patients)

Taxol/ Cyclophosphamide/
Cisplatin Cisplatin
(N=113) (N=127)
60.2% 50.4%
Overall Response Rate (95% CI: 50.5% - 69.3%) (95% CI: 41.4% - 59.4%)

P-value*:0.153

‘ _ 35.4% - 25.2%
Complete Response Rate (95% CI: 26.6% - 45.0%) (95% CI: 17.9% - 33.7%)

P-value*:0.092
*P-values were derived by Fisher’s two tailed exact test.

Reviewer’'s Table 3.4 shows the overall and complete response
rates in each treatment group among both measurable and evaluable

patients. Neither difference was statistically significant at the
0.05 level.

Reviewer’s Table 3.4: Response Rate in Each Treatment Group
(All Measurable and Evaluable Patients)

Taxol/ Cyclophosphamide/
Cisplatin . Cisplatin
(N=102) (N=117)
66.7% 54.7%
Overall Response Rate (95% CI: 56.6% - 75.7%) (95% CI: 45.2% - 63.9%)

P-value*:0.074

39.2% 27.4% )
Complete Response Rate {95% CI: 29.7% - 495.4%) (95% CI: 19.5% - 36.4%)

i} ‘P-value*:0.083
*P-values were derived by Fisher’s two tailed exact test.

The sponsor investigateé the effect of potential prognostic
factors on the response rate such as age, performance status,
stage, residual tumor diameter, histological grade, cell type,
and baseline liver function. This reviewer confirmed the results




presented on sponsor’s Table 25. The sponsor performed
univariate analysis for each factor (sponsor’s Table 26). Among
these factors, liver function was found to be a potential
prognostic factor. This reviewer confirmed this result.. The
sponsor also applied a stepwise procedure without including
treatment in the model to identify potential prognostic factors.
Only liver function was found to be statistically significant.

Reviewer’s Table 3.5 shows the results from logistic regression
analysis adjusting for liver function, which confirms the
sponsor’'s results. The treatment effect of Taxol/Cisplatin over

Cyclophosphamide/Cisplatin was not statistically significant at
the 0.05 level.

Reviewer’s Table 3.5: Results from logistic regression analysis
of objective response adjusting for liver function
(All Measurable Patients)

Odds Ratio 95%CI p-value

Trt effect* 1.486 0.887 - 2.490 0.133

Trt effect* is the treatment effect of Taxol/Cisplatin over
Cyclophosphamide/Cisplatin.

This reviewer applied stepwise logistic regression to select
possible prognostic factors without including treatment in the
model for the complete responders among all measurable patients.
Two potential prognostic factors, liver function and residual

tumor diameter, were selected. Reviewer’'s Table 3.6 shows this
result. :

Reviewer’s Table 3.6: Results from logistic regression analysis
of complete responders adjusting for liver function and residual
tumor diameter (All Measurable Patients)

Odds Ratio 95%CI p-value

Trt effect* 1.779 1.000 - 3.164 0.050

Trt effect* is the treatment effect of Taxol/Cisplatin over
Cyclophosphamide/Cisplatin.

The treatment effect of Taxol/Cisplatin over
Cyclophosphamide/Cisplatin with respect to complete response rate

among measurable disease patients was found to be marginally
statistically significant (P-value = 0.05).

Reviewer’s Table 3.7 summarizes the results from logistic
regression of abjective response adjusting for liver function and
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of complete response adjusting for residual diameter. The
treatment effect is statistically significant in complete
responders after adjusting for residual diameter in both cases
(measurable and, measurable and evaluable disease) .

Reviewer’s Table 3.7: Results from Logistic Regression Adjusting
for Potential Prognostic Factor(s) in Measurable, and
Measurable/Evaluable Disease Patients

MEASURABLE DISEASE (N=240)

Overall Response Rate

Odds Ratio 95%CI p-value Prognostic -
Factor(s)

Trt Effect 1.486 0.887 - 2.490 0.133 liver function

Complete Response Rate

Odds Ratio 95%CI1 p-vélue Prognostic
Factor(s) *

Trt Effect 1.807 1.019 - 3.206 0.043 - Dial**

MEASURABLE and EVALUABLE (n=219)

Overall Response Rate

Odds Ratio 95%CI p-value Prognostic
Factor(s)

Trt Effect 1.656 0.956 - 2.869 0.072 none

Complete Response Rate

Odds Ratio 95%CI p-value Prognostic
Factor (s)

Trt Effect 1.923 1.069 - 3.461 0.0292 Dial
*Liver function and residual diameter were found to be possible prognostic
factors. This reviewer selected only residual diameter after putting

treatment as factor in the model.
**Dial stands for a residual diameter (<=5 cm vs. > & cm) .

This reviewer investigated the effect of the residual diameter
variable on the complete response rate. Reviewer’'s APPENDICES
1,2 and 3 summarize the xesults. The sponsor applied a 5 cm cut-
off criteria to dichotomize the continuous variable of residual
diameter. Notice from reviewer’s Appendix 1, the sample size was
not well balanced between the two categories within each
treatment group for the 5 cm cut-off. Hence, this reviewer
applied also a 4 cm and a 3 cm cut-off criteria.
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The complete response rate was statistically significantly
different between the two treatment groups in the lower residual
diameter category for measurable and measurable/evaluable
patients across the three cut-off criteria. The complete
response rate was not statistically significantly different
between the two treatment groups in the upper residual diameter

. category for measurable and evaluable/measurable patients across
the three cut-off criteria.,  Therefore, this reviewer consider the
residual diameter variable as an effect modifier, indicating that
the magnitude of the treatment effect depended on the size of the
residual diameter (the treatment effect was not consistent across
the residual diameter categories but it was higher in the Taxol
arm than the control).

The same analyses were applied to the overall response rate using
the same three cut-off criteria. The residual diameter variable
was not found to be an effect modifier.

Time to Progression:

Time to progression (TTP) was calculated in two ways:-in Method
1, the duration was calculated “from the day of randomization
until the date that clinical evidence of recurrence or
progressive disease was first reported. Patients who did not
progress were censored at their last date of follow-up. Patients
who died of disease and for whom a date of progression was not
available were considered to have progressed on the day of their
death.” 1In Method 2, patients were considered to be censored “at
the time of any therapy following removal from the study, but
prior to clinical evidence of recurrence or progression.”

Reviewer’s Table 3.8 summarizes the results derived by Method 1.
This reviewer confirmed the sponsor’s results. The relative risk
favoring the Taxol treatment was statistically significant.




Reviewer’s Table 3.8: Summary of Time to Progression Data

(Method 1)
Taxol/ Cyclophosphamide/
Cisplatin Cisplatin
Total Patients 196 214
# of Events 163 (83%) 191 (89%)
# of Censored 33 (17%) 23 (11%)
Median Time (months) 16.7 13.0
95% CI 14.7 - 19.7 11.5 - 14.7
Logrank Test: p=0.0006
Relative Risk with 95%CI: 0.695 (0.563 - 0.858)

Reviewer’s Table 3.9 summarizes the results of Method 2.
reviewer confirmed the sponsor’s results.

This

The relative risk was

statistically significant favoring the Taxol treatment.

Reviewer‘’s Table 3.9:Summary of Time to Progressxon Data

({Method 2)
Taxol/ Cyclophosphamide/
Cisplatin Cisplatin
Total Patients 196 214
# of Events 70 (36%) 98 (46%)
# of Censored 126 (64%) 116 (54%)
Median Time {(months) 16.6 13.4
95% CI 13.9 - 21.0 10.3 - 16.6
Logrank Test: p=0.0163.
Relative Risk with 95%CI: 0.687 (0.505 - 0.935)

The sponsor investigated the effect of possible prognostic

factors on time to progression using Method 1.

This reviewer

confirmed the results shown in sponsor’s Table 32 except for the
p-value comparing TTP for non-measurable to measurable patients.
This reviewer obtained p=0.0267 for the non-measurable vs
measurable variable in a4 univariate analysis, instead of p=0.009

reported in Sponsor’s

Table 32.

Reviewer’s Table 3.10 shows the result from Cox regression

-adjusting for the non-measurable vs measurable variable.

This




statistically significant in the lower stratum favoring the Taxol

result was slightly different from the one reported by the
sponsor (Sponsor’s Table 33).

Reviewer’s Table 3.10: Final Cox Regression Model for Time to
Progression

Factor Relative Risk 95% CI P-Value

Treatment 0.697 0.565 - 0.861 0.0008

This reviewer investigated the effect of the residual diameter
factor on time to progression. Reviewer’s APPENDICES 4,5, and 6
summarize the results. In reviewer’'s APPENDIX 4, the effect of
this variable was investigated in measurable patients across
three cut-off criteria. In two criteria (<= 4cm vs. > 4cm and <=
3 cm vs. > 3cm), the relative risk favoring the Taxol treatment
was found to be statistically significant in the lower
categories, and not to be ‘statistically significant in the upper
categories. The magnitude of the relative risk in the lower
categories (<= 4 cm or <= 3cm) and the higher categories (> 4 cm
or > 3 cm) was about the same and less than 1. This indicated
that the residual diameter variable was an effect modifier. 1In
the 5 cm cut off criterion the residual diameter variable found
to be an effect modifier, but the direction of the magnitude of
the relative risk was opposite, i.e., in the higher category the
effect of the Taxol treatment was more favorable than that in the
lower category (> 5 cm vs. <= 5cm).

Reviewer’'s APPENDIX 5 shows the results of the non-measurable
patients across the three cut-off criteria. This reviewer
observed the same phenomenon in these patients as before. That
is, the relative risk favoring the Taxol treatment was
statistically significant in the lower category across the three
cut-off points and was not statistically significant in the
higher category across the three cut-off points. The direction
of the magnitude of the relative risk in both categories (lower
vs higher) was the same, i.e., <l1. Therefore, this reviewer
consider the residual diameter variable as an effect modifier in .
non-measurable disease patients. ‘

Reviewer’'s APPENDIX 6 shows the results in all patients across
the three cut-off criteria. The results were similar as in
measurable and non-measuUrable disease patients. Again, this
reviewer determined the residual diameter variable to be an
effect modifier. We observe that the treatment effect was




arm and that the treatment effect in the upper stratum was not
statistically significant.

Survival:

Survival time was calculated “from the day of randomization to
death. Otherwise, survival was censored at the last day the
patient was known to be alive”.

Reviewer’'s Table 3.11 summarizes the survival analysis results.
This reviewer confirmed the sponsor’s results. The relative risk

favoring the Taxol treatment was statistically significant using
the logrank test.

Reviewer’s Table 3.11: Summary of Survival Data

Taxol/ Cyclophosphamide/
Cisplatin Cisplatin
- Total Patients 196 214
# of Deaths 114 (58%) 152 -(71%)
# of Censored 82 (42%) 62 (29%)
Median Time (months) 35.2 24.2
95% CI 29.6 - 39.6 20.6 - 29.0
Logrank Test: p=0.0002
Relative Risk with 95%CI: 0.630 (0.494 - 0.805)

The sponsor
examined: a
selection.

reported in
selected as

9 summarize

<= 4 cCcm VS.

criterion.

prognostic factors on survival time.

across the three different

investigated the effect of possible baseline

Three approaches were
univariate, forward selection, and stepwise

This reviewer confirmed the sponsor’s results

Tables 36 and 37. The residual diameter variable was
a potential prognostic factor from these approaches.

This reviewer investigated the effect of the residual diameter
variable on patients’

survival. Reviewer’s Appendices 7, 8, and
results within each strata. A stratified logrank test
cut-off criteria (<= 5 cm vs. > 5 cm,

> 4 cm, and-<= 3 cm VsS.

> 3 cm) 1s also included.

Reviewer’'s APPENDIX 7 shows the results using the 5 cm cut-off
The treatment effect
Taxol treatment was statistically significant and marginally

(relative risk) favoring the
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significant in the lower and upper strata, respectively.
Reviewer’s Figures 1 and 2 show the Kaplan-Meier curves for
survival in the lower stratum (<= 5 cm) and in the upper stratum
(> 5 cm). Notice that the sample size in each stratum was not
balanced equally.

Reviewer’s APPENDIX 8 shows the results using the 4 cm cut-off
criterion. The treatment effect (relative risk) was
statistically significant in the lower stratum favoring the .Taxol
treatment and not statistically significant in the upper stratum.
The relative risk was less than 1 in both strata. Reviewer’s
Figures 3 and 4 show the treatment effect in each stratum.

Reviewer’'s APPENDIX 9 shows the results using the 3 cm cut-off
criterion. We observed a similar treatment effect as in the 4 cm
cut-off criterion. Reviewer’s Figures 5 and 6 show the treatment
effect in each stratum.

Considering these results from the three different cut-off
criteria, we see that the treatment effect was statistically
significant in the lower stratum favoring the Taxol arm and that
the treatment effect in the upper stratum was marginally
statistically significant or not statistically significant across
the three criteria. The estimated relative risk in both strata
was less than 1 across all three categories. Therefore, this
reviewer considered the residual diameter to be an effect
modifier.

IV.: Conclusion:

Three endpoints, tumor response rate, time to progression, and
survival time, were investigated in this review. This reviewer
found that the treatment difference between the two arms favored
the Taxol treatment with respect to complete response, time to
progression, and survival (Reviewer’s Tables 3.7, 3.8, 3.9, and
3.11) ’

This reviewer investigated the effect of potential prognostic
factors on the three endpoints by a univariate analysis, forward
and stepwise logistic and Cox regression analyses. This reviewer
confirmed the results reported by the sponsor.

This reviewer investigated the effect of the selected prognostic
factor of residual diameter in all three endpoints and applied
different cut-off criteria for sensitivity analyses (<= 3 cm vs.

>3 cm, <= 4 cm_.vs. > 4 cm, and <= S5cm vs. > 5 cm). In all three
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endpoints, this reviewer observed that there existed a larger
treatment effect in the lower stratum of the Taxol treatment
group and a small treatment effect in the upper stratum using the
three different cut-off criteria. Therefore, this reviewer
concluded that the residual diameter was an effect modifier.

This indicates that we could expect a stronger treatment effect
in the Taxol treatment arm if most of the tumor is removed at
operation. '

This reviewer believes that treatment with Taxol is effective in
this population. -

S|

Masahiro Takeuchi Sc.D
Mathematical Statistician




Concur:

CcC:

Dr.
Dr.

Foutsoukos | I\%l

Chi .
- 07/03.4¢

NDA#20-262/SE1-026

HFD-150
HFD-150
HFD-344
HFD-150
HFD-150
HFD-710
HFD-710
HFD-710
HFD-710

Takeuchi

N NN SN N N NN NN

/

Division File
Dr. Williams

Dr. Barton

Dr. Honig

Ms. Spillman, CSO
Dr. Chi

Dr. Koutsoukos
Dr. Takeuchi
Chron

02-26-98/ WP6.1 - Taxol Review
This review consists of 13 pages of text,
1-9) and 6 Figures (Figures 1-6).

413153

9 Appendices

(Appendix



Reviewer’s APPENDIX 1: Complete Response Rate in Measurable and
Measurable/Evaluable Patients for Each R
(<=5cmvs>5cm)

esidual Diameter Category

Measurable Patients (N=240)

Residual Diameter

<=5cm >5cm
Taxol Cys* Taxol Cys*
Responders 32 (45.7%) 26 (29.2%) ' 8:(18.6%) 6 (15.8%)
(30.0%) ,
Non(rzsgon)ders 38 (52.3%) 63 (70.3%) 35(814%) | 32 (84.2%)
70.0% - o
Odds Ratio: 2.04 Odds Ratio: 1.22
95% CI:(1.06 - 3.94) - 95% CI: (0.38 - 3.89)
p =0.033 p=0.738
Measurable and Evaluable Patients (N=219)
Residual Diameter
<=5cm A >5cm
Taxol ~ Cys* Taxol Cys*
Responders 32 (50.0%) 26 (31.0%) 8 (21.1%) 6 (18.2%)-.
(32.9%)
NOIHG'CSPO")derS 32 (50.0%) 58 (69.0% 30 (78.9%) 27 (81.8%)
(67.1% o
Odds Ratio: 2.231 Odds Ratio: 1.200
95% CI: (1.14 - 4.37) 95% CI: (0.37 - 3.91)
p =0.020 p=0.76

*: Cys stands for Cyclophosphami@e/Cisplalin




Reviewer’s APPENDIX 2: Complete Response Rate in Measurable and

Measurable/Evaluable Patients for Each Residual Diameter Category

(<=4 cm vs > 4cm)

Measurable Patients (N=240)

Residual Diameter

<=4cm : >4 cm
Taxol Cys* Taxol Cys*
RESP(’O"(};“ 25 (43.1%) 18 (26.9%) 15 (30.0%) 14 (23.3%)
30.0%
Norzresgtx/n;iers 33 (56.9%) 49 (73.1%) 40 (70.0%) 46 (76.7%)
70.0%
Odds Ratio: 2.06 Odds Ratio: 1.23
95% CI:(0.91 - 4.37) 95% CI: (0.53 - 2.87)
p =0.0584 p=0.627

Measurable and Evaluable Patients (N=219)

Residual, Diameter

<=4 cm . >4 cm
Taxol Cys* Taxol Cys*
Responders 25 (46.3%) 18 (28.6%) 15 (31.3%) 14 (25.9%)
(32.99%,) I
~ Nonresponders 29 (53.7%) 45 (71.4%) 33 (68.7%) 40 (74.1%)
(67.1%)
Odds Ratio: 2.155 Odds Ratio: 1.299
95% CI: (1.00 - 4.63) 95% CI: (0.55 - 3.08)
p = 0.049 . p=0.55

*: Cys stands for Cyclophosphamide/cisplatin




Reviewer’s APPENDIX 3: Complete Response Rate in Measurable and

Measurable/Evaluable Patients for Each Residual Diameter Category
(<=3 cm vs > 3cm)

Measurable Patients (N=240) -

Residual Diameter

<=3cm >3 cm
Taxol ‘ Cys* Taxol Cys*

Responders 21 (44.7%) 10 (22.2%) 19 (28.8%) 22 (26.8%)
(30.0%) _

Nonresponders 26 (55.3%) 35 (77.8%) 47 (71.2%) 60 (73.2%)

C(70.0%)
Odds Ratio: 3.06 Odds Ratio: 1.14
95% CI:(1.21 - 7.73) 95% CI: (0.55 - 2.40)
p=0.0185

p=0.720

Measurable and Evaluable Patients (N=219)

Residual Diameter

<=3 cm >3 cm
Taxol Cys* Taxol Cys*
Responder 21 (48.8%) 10 (23.8%) 19 (32.2%) 22 (29.3%)
(32.9%) Y
Nox(‘g;slr@n)der 22 (51.2%) 32 (76.2%) 40 (67.8%) 53 (70.7%)

QOdds Ratio: 2.83
95% CI: (1.14 - 7.01)
p =0.025

Odds Ratio: 1.10
952 CIL: (0.534-2.27)
p=079

*: Cys stands for Cyclophosphamide/cisplatin




Disease Patients for Each Residual Diameter Category

Reviewer’s APPENDIX 4: Relative Risk Rate in Time to Progression for Measurable

Measurable Disease Patients (N=240)
Dial=0
Total Event Censored RR 95%CI P-value
159 141 18 0.784 0.561 - 1.097 0.156
Dial=1
81 72 9 0.571 0.354 - 0.920 0.0214
Dia2=0
Total Event Censored RR 95%CI - P-value
125 113 12 0.670 0.459 -0.978 0.0380
Dia2=1
115 100 15 0.755 . 0.509-1.120 0.163
Dia3=0
Total Event Censored RR 95%CI P-value
92 82 10 0.631 ©0.404 -0.983 0.042
Dia3=1 .
148 121 17 0.771 0.546 - 1.090 0.141
RR: Relative risk (Taxol vs the control)

Dial: <=5cmvs>5cm
Dia2: <=4 cmvs>4cm
Dia3: <=3 cmvs >3 cm




Disease Patients for Each Residual Diameter Category

Réviewer’s APPENDIX 5: Relative Risk Rate in Time to Progression in Non-

measurable

Non-measurable Disease Patients (N=170)
Dial=0
Total Event Censored RR 95%ClI P-value
140 113 27 0.672 0.463 -0.975 0.0364
Dial=1
30 28 2 0.824 0.371-1.832 0.635
Dia2=(
Total Event Censored RR 95%CI - P-value
129 104 25 0.639 0.433 -0.941 0.0233
Dia2=1
41 37 4 0.814 0418 -1.607 0.562
Dia3=0
Total Event Censored RR 95%CI P-value
118 95 23 0.611 "0.407-0.918 0.0177
Dia3=] .
52 46 6 0.808 0.448 - 1.460 0.481
RR: Relative risk (Taxol vs the control)

Dial: <=3cmvs>5cm
Dia2: <=4 cmvs >4 cm
Dia3: <=3 cmvs>3 cm




“Reviewer’s APPENDIX 6: Relative Risk Rate in Time to Progression for Each Residual
Diameter Category Including All Patients

Dial=0
Total Event Censored RR 95%CI P-value
299 254 45 0.714 0.557-00915 0.0078
) Dial=1
111 100 11 0.625 0.417 - 0.935 0.021 .
Dia2=0
Total Event Censored RR 95%Cl P-value
254 217 37 0.643 0.491 - 0.842. 00013
) Dia2=1
156 137 19 0.792 0.565-1.110 0.17¢6
Dia3=0
Total Event Censored RR 95%¢ClI P-value
210 177 33 0,618 0.458 -0.834 0.0016
Dia3=1
200 | 177 23 0.795 0.591 -1.071 0.131

RR: Relative risk (Taxo! vs the conwrol)
Dial: <=5cmvs >3 cm
Dia2: <=4 cmvs >4 cm
Dia_}: <=3cmvs>3cm

/




Reviewer’s Appendix 7 : Summary of Survival Analysis with Respect
to the Residual Diameter Variable (<= 5 cm vs > 5 cm)

T <=5 cm > 5 cm
Total SS Failure Censored Total SS Failure Censored
Cyclo~ 156 108 48 58 44 L 14
Taxol 143 78 65 53 36 17
Total 299 186 113 111 80 31
Median 95% CI Median _95%CI
- (Month)
Cyclo~* 24.80 22.28 - 31.15 17.80 13.83 - 28.98
Taxol 37.91 34.33 - 47.74 24 .61 19.09 - 37.52
Relative 0.610 0.665
Risk
95% CI 0.455 - 0.817 0.424 - 1.043
p-value 0.0009 0.0758
p-value 0.0008 0.0738
(logrank)
Stratified Logrank:
Test of Homogeneity: p=0.0035S -
combined p-value**:0.0002

*Cyclo stands for cyclophosphamide/cisplatin treatment .
**Combined p-value was obtained usin
homegeneity test indicates heterogen
strata, which implies that we should

g the stratified logrank test. A
eity of the treatment effect between
not combine the two categories.




Reviewer’s Appendix 8 Summary of Survival Analysis with Respect

to the Residual Diameter variable (<= 4 em vs > 4 cm)

<=4 cm > 4 cm
Total SsS Failure Censored Total SS Failure Censored
Cyclo* 129 91 38 61 24
Taxol 125 66 59 48 23
Total 254 157 97 109 47
Median 95%CI 95%CI
(Month) - N -
Cyclo* 24 .80 21.19 - 31.15 16.00 - 29.60
Taxol 38.80 35.08 - 48.00 21.68 - 37.26
Relative 0.552 0.781
Risk
95% CI 0.401 - 0.760 0.534 - 1.142
p-value 0.0003 0.201
p-value 0.0002 0.200
{(logrank)
Stratified Logrank: .
Test of Homogeneity: p=0.0162 ‘
combined p-value**:0.0003

*Cyclo stands for cyclophosphamide/cisplatin treatment.

**Combined p-value was obtained using the stratified logrank test. A

homegeneity test indicates heterogeneity of the treatment effect between

strata, which implies that we should not combine the two categories.




Reviewer’s Appendix 9 : Summary of Survival Analysis with Respect

to the Residual Diameter variable (<= 3 cm vs > 3 cm)

<=3 cm > 3 cm
Total SS Failure Censored Total SS Failure Censored
Cyclo* 103 72 31 111 80 ‘31
‘Taxol 107 56 51 89 58 31
Total 210 128 82 200 138 62
Median 95%CI Median "95%C1 o
(Month) (Month)
Cyclo* 25.30 21.19 - 31.15 23.06 16.99 - 29.60
Taxol 38.60 .35.02 - 28.94 23.89 - 37.52
Trt.Effec 0.551 0.741
t
95% CI 0.388 - 0.784 0.528 - 1.041
p-value 0.0009 0.0837
p-value 0.0008 0.0825
(logrank])
Stratified Logrank:
Homogeneity: p=0.0147
combined p-value**: 0.0004

*Cyclo stands for cyclophosphamide/cisplatin treatment.
**Combined p-value was obtained using the stratified logrank test.
homegeneity test indicates heterogeneity of the treatment effect between

strata, which implies that we should not combine the two categories.

A




Reviewer‘s Figure 1: Kaplan-Meier Curves for <= 5 cm Residual

Diameter
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Reviewer’sg Figure 2: Kaplan-Mejer Curves for > 5 ¢op Residual
Diameter
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Reviewer’s Figure 3: Kaplan-Meier Curves for <= 4 ¢p Residual

Diameter
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Reviewer's'Figure 5: Kaplan-Meier Curves for <= 3 em Residuaj
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APPLICATION NUMBER: NDA 20-262/S-026, 027, 028
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CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW
sNDA: 20-262/026 Submission Date: October 7, 1997

Paclitax/el (Taxol®) Injection: 30 mg/5 mL and 100 mg/16.7 mL Multidose Vials.
~ Sponsor:  Bristol-Myers Squibb
Wallingford, CT : ‘
Reviewer: Safaa lbrahim, Ph.D.

Type of Submission: Efficacy Supplement

BACKGROUND

This efficacy supplement to NDA 20-262 is for the use of Taxol® /cisplatin
combination in patients with advanced ovarian cancer. Taxol® as monotherapy is
currently approved for the treatment of metastatic carcinoma of the ovary after failure of
the first-line or subsequent chemotherapy.and for the treatment of breast cancer after
failure of combination chemotherapy for metastatic disease or relapse within 6 months
of adjuvant chemotherapy. Approval for this supplemental NDA is based on data
from one randomized, multicenter, Phase llI trial (CA1 39-022) comparing the
efficacy/safey of Taxol® /cisplatin combination with a standard combination of
cyclophosphamide/cisplatin in patients with advanced ovarian cancer (n=410).

~ The experimental therapy (i.e., Taxol® Icisplatin) consists of 135 mg/m? paclitaxel
infused over 24 hours followed by 75 mg/m? cisplatin infused at a rate of

1 mg/minute. The standard therapy (i.e., cyclophosphamide/ cisplatin) consists
of 75 mg/m? cisplatin infused at a rate of 1 mg /minute and concomitant
intravenous administration of 750 mg/m? cyclophosphamide (See Attachment 1).

This submission contains no additional information on the pharmacokinetics of
paclitaxel. The potential for drug interaction between paclitaxel and cisplatin has
been studied before and the result of 33 % decrease in paclitaxel clearance when
it was administered following cisplatin is incorporated in the current package
insert for Taxol® (See Attachment 2).

COMMENTS:
1. The sponsor is requeéted to submi.t the study report/results of the effect of

- hepatic dysfunction on paclitaxel disposition to the Agency for review.

v
i 9"\0'&%




The revised labeling statement on page 3:

LS

*_skiould remain the same as the original statement in current package insert:

RECOMMENDATION:

- Please forward Comments 1 and 2 to the sponsor.

sl

Reviewer: Safaa S. Ibrahim, Ph.D.
Division of Pharmaceutical Evaluation |

sl |

S J

RD/FT 2/3)ag
Team Leader: jAtifur Rahman, Ph/D/

Division of Pharmaceutical Evaluation |

cc:  sNDA: 20-262/024

HFD-150/Division file A
HFD-150/Spillman, Williams, Honig
HFD-850/Lesko

HFD-860/Malinowski, Mehta, Rahman, Ibrahim
CDR (B. Murmphy)
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TAXOL Protocol CA139-022

BRISTOL-MYERS SQUIBB PHARMA CEUTICAL RESEARCH INSTITUTE

L SUMMARY
Title of Study: Phase III Randomized Study of Cyclophosphamide (NSC 26271) and
Cisplatin (NSC 119875) versus TAXOL (NSC 125973) and Cisplatin (NSC 119875) in
Patients with Suboptimal Stage ITI and Stage IV Epithelial Ovarian Carcinoma.
Gynecologic Oncology Group Protocol No. 111. Bristol-Myers Squibb Protocol No.
CA139-022.

—

Investigator, Location of Trial: Multicentric trial conducted by the Gynecologic

Oncology Group involving 86 institutions in the United States of America. Principal
Investigator, William P. McGuire, M.D.

Publication: McGuire WP, Hoskins WJ, Brady MF, Kucera PR, Partridge EE, Look KY
Clarke-Pearson DL, Davidson M. Cyclophosphamide and cisplatin compared with
paclitaxel and cisplatin in patients with Stage Il and Stage IV ovarian cancer. New
England Journal of Medicine, 1996; 334 (1), 1-6.

McGuire WP, Hoskins WJ, Brady MF, Kucera PR, Look KY, and Davidson M. TAXOL
and cisplatin (TP) improves outcome in advanced ovarian cancer (AOC) as compared to
cytoxan and cisplatin (CP). Proceedings of ASCO 1995; 14 (Abstract #771).

McGuire WP, Hoskins WJ, Brady MF, Kucera PR, Partridge EE, Look KY, Partridge
EE, et al A phase Il trial comparing cisplatin/cytoxan (PC) and cisplatin/TAXOL (PT) in
advanced ovarian cancer (AOC) Proceedings of ASCO 1993; 12 (Abstract #808).

Study Period: Patients were accrued from April 13, 1990 to March 2, 1992.

Clinical Phase: Phase ITI

Objectives: The present study was undertaken to compare, in a randomized setting, the
objective response rate, time to progression, survival, and the incidence and severity of
adverse events of TAXOL/cisplatin with a standard regimen in patients with suboptimal
Stage III and Stage IV ovarian cancer.

Study Design: This was a prdspectwe multicentric study of two platinum-based
chemotherapy regimens, a standard regimen with cyclophosphamide and an experimental
_regimen with TAXOL. Treatments were randomly assigned with equal probability after
stratification according to institution and the clinical measurability of disease. The study




TAXOL Protocol CA139-022

was conducted by the Gynecologic Oncology Group under the IND of the National
Cancer Institute, USA.

Number of Patients: Four hundred ten patients were randomized into the trial. One
patient in the cyclophosphamide died before receiving study medication.

Diagnosis and Eligibility: Women with pathologically verified FIGO Stage III epithelial
ovarian cancer after suboptimal surgery (> 1 ¢m residual mass) or FIGO Stage IV disease
- were eligible. They could have clinically measurable or nonmeasurable disease. Eligibility
also required no previous chemotherapy or radiation for ovarian cancer.

Test Product Formulation: TAXOL was supplied by the National Cancer Institute as a
concentrated sterile solution, 6 mg/mlin a 5 ml ampule (30 mg/ampule) in )
polyoxyethylated castor oil (Cremophor® EL) 50% and dehydrated alcohol USP 50%.

Dose, Route, Schedule and Sequence of Administration: The standard therapy
consisted of an intravenous infusion of cisplatin, 75 mg/m?, given at a rate of
approximately 1 mg/minute and the concomitant administration of cyclophosphamide, 750
mg/m? intravenously. The experimental therapy consisted of TAXOL, 135 mg/m?,
administered as a continuous intravenous infusion over 24 hours followed by an
intravenous infusion of cisplatin, 75 mg/m? at a rate of 1 mg/minute. Prior to each
TAXOL administration patients were premedicated with a 3-drug regimen consisting of an
orally administered steroid followed by intravenous injections of H; andH,
antihistamines. Both the standard and experimental therapies were repeated every 21 days
or when hematologic and non-hematologic recovery was documented. Dose reductions
based on Grade IV hematologic toxicity were required for cyclophosphamide and
TAXOL. No reduction in the cisplatin dose was planned. Lot numbers of TAXOL used
for this study were: LIF 19, 89-219, 89-220R, 90-214R, 90-232, 90-236, 90-241, 90-
241A, 91-216, S91G044M, S91J048M (Mayaguez lot H1F29), S91J048M-C.

Treatment Duration: Patients were to receive a total of six cycles of therapy unless there
was progression of disease or toxicity. Patients who were clinically free of disease were
then scheduled for a second look surgery.

Statistical Considerations: The study was powered (n=360) to detect an increase of
40% in the median time to progression based on a median of 10.3 months and 14.4
months for patients with measurable and non-measurable disease respectively. This sample
size was also sufficient to detect a 19% increase in clinical complete response rate in the
experimental arm, based on a 30% complete response rate among patients with

" measurable disease treated with cyclophosphamide and cisplatin.

Section 8710 Volume 1 Pame AnANNANR




TAXOL Protocol CA139-022

Criteria for Evaluation: The critical endpoints consisted of: tumor response, based on
shrinkage of measurable or evaluable lesions, pathological response, duration of clinical
~ and pathological response, time to progression, and survival. Patients were also monitored
~ for adverse reactions. Performance status and ancillary neurologic assessment were used
as indicators of quality of life.

"~ Patient Characteristics: The diagnosis of invasive ovarian carcinoma was confirmed in
392 patients (96%), with serous adenocarcinoma in 74% of patients in the TAXOL arm
and 64% in the cyclophosphamide arm (p = 0.025). All other pretreatment characteristics
were well balanced between the two arms. The median age across both arms was 59 years.
Performance status was <1 at entry in 84% of the patients. At the time of initial surgery,
Stage III and Stage IV disease was noted in 271 patients (66%) and 138 patients (34%),
respectively. For the 240 patients with measurable disease, the most common sites-of
disease were pelvis (43%) and abdomen (34%). CT scans were used in 70% of the
patients to evaluate tumor responses. Pleural effusions (51%) and ascites (38%) were the
most common disease sites in the 170 patients with nonmeasurable disease.

- Number of Courses Administered, Dose Reductions, Dose Delays and Dose
Intensity: There were 1074 courses of TAXOL/cisplatin administered to 196 patients;
and 1145 courses of cyclophosphamide/cisplatin were given to 213 patients. The median
number of courses administered in both arms was six (range, 1-6 courses). The overall
frequency of dose reductions was 28% and 22% for the TAXOL and cyclophosphamide
arms, respectively (p = 0.003). However, treatment delays were less frequent in the
TAXOL arm, 21% of courses, compared to 55% of courses in the cyclophosphamide arm
(p <0.001). In the TAXOL arm the median number of days to the next course was 21
days and in the cyclophosphamide arm 28 days. Hematologic toxicity (neutropenia) was
the principal reason for dose reductions and delays. Overall, dose reductions and delays
resulted in a significantly reduced treatment intensity for the cyclophosphamide arm as
compared to the TAXOL arm (p < 0.001).

Efficacy: Two hundred and forty patients had measurable disease and were included in
the analysis of clinical response. All 410 randomized patients were included in the analysis
of pathological response, time to progression and survival.
Clinical response: In the TAXOL arm there were 40 complete responses (35%) and 28
partial responses (25%) for an overall clinical response rate of 60% (68/113). In the
cyclophosphamide arm, 32 patients achieved a complete response (25%) and 32 patients
. had a partial response (25%) for an overall clinical response rate of 50% (64/127). There
‘ was no statistically significant difference between the treatment arms in overall clinical
- response (p = 0.153) or complete clinical response (p = 0.092). After adjustment for a
number of potential prognostic factors using logistic regression, no factor had a

6
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TAXOL Protocol CA139-022

statistically significant effect on the likelihood of achieving a clinical response.

+ Time-10 response: The median time to clinical response for patients receiving the
~ combination of TAXOL/cisplatin was 7.9 weeks versus 8.6 weeks for patients receiving
cyclophosphamide/cisplatin.

"~ Duration of response: The median duration of response for clinical responders was 15.8
months for patients on the TAXOL arm and 16.4 for patients on the cyclophosphamide
arm. For complete responders, the median duration was 14.9 months on the TAXOL arm -
and 15.7 on the cyclophosphamide arm.

Pathological response: In the TAXOL arm there were 42 pathological complete
responses (21%) and 25 patients with microscopic residual disease (13%) for a
pathological response rate of 34% (67/196). In the cyclophosphamide arm, 35 patients
achieved a pathological complete response (16%) and eight patients had microscopic
residual disease (4%) for a pathological response rate of 20% (43/214). The difference
between the two arms was statistically significant for pathological response including

- ‘ microscopic residual disease (p = 0.001), but not for complete pathological response
(p = 0.196). An analysis of prognostic factors revealed that only disease stage seemed to
have an impact on pathological response. After adjustment for this selected factor and
stratum using logistic regression, the treatment effect was unchanged.

Duration of pathological response: The median duration of pathological response for
patients who had achieved a pathological complete response or had residual microscopic
disease was 28.5 months in the TAXOL arm and 17.5 months in the cyclophosphamide
arm. For pathological complete responders, the median duration was 32.2 months on the
TAXOL arm and 16.5 on the cyclophosphamide arm.

Time to progression: Disease had progressed in 354 patients, 163/196 (83%) on the
TAXOL arm and 191/214 (89%) on the cyclophosphamide arm. Time to progression or
median duration of disease control was 16.6 months for patients in the TAXOL arm as
compared to the median duration of 13.0 months in the cyclophosphamide arm. This .
difference was statistically significant (p = 0.0008). The difference observed in time to
progression in the TAXOL arm corresponds to a reduction in the risk of tumor e
progression by 30%. After adjusting for selected Prognostic factors and for stratum using
Cox regression, the treatment differences remained significant (p = 0.001).

Survival: A total of 266 patients, 114/196 (58%) on the TAXOL arm and 152/214 (71%)
on the cyclophosphamide arm, had died at the time of analysis. The median survival for

- those on the TAXOL arm was 35.5 months and for those on the cyclophosphamide arm
24.2 months. This difference was statistically significant (p = 0.0002). The analysis of

7

Section 8/10 Volume 1 Paae an66OOGT




TAXOL Protocol CA139-022

prognostic factors revealed that only the residual tumor diameter had an impact on
. survival After adjustment for this selected factor and stratum using Cox regression, the
© treatment effect remained significant (p = 0.0002).
Safety Results: Clinical signs and symptoms on study as well as hemograms and serum
chemistries were used to determine safety. A total of 409 patients were evaluable for
safety: 196 patients on the TAXOL arm and 213 patients on the cyclophosphamide/
cisplatin arm. Adverse events resulted in the discontinuation of 27 patients from the study,
12 patients in the TAXOL arm and 15 on the cyclophosphamide arm. Ten patients died
within 30 days of the last study dose, six on the TAXOL and four on the
cyclophosphamide arm Three patients died as a result of treatment complications, one
patient on the TAXOL arm and two on the cyclophosphamide arm.

Neutropenia (worst course) was almost universally cbserved in the TAXOL/cisplatin arm
(96% of the patients) but was usually of short duration (< 7 days) and without clinical
consequences in most cases. In the cyclophosphamide arm neutropenia was seen in 92%
of the patients. CTC Grade III/IV neutropenia was seen in 92% of the patients in the
TAXOL arm and 80% of the patients who received cyclophosphamide (p = 0.001). In the
TAXOL arm, there were 54 episodes of infections reported in 41 patients (5% of the
courses); there were 46 infectious episodes reported in 32 patients (4% of the courses) in
the cyclophosphamide arm. Febrile neutropenia occurred in 35 courses in the TAXOL arm
compared to nine courses in the cyclophosphamide arm (p <0.001).

Anemia was observed in 87% of the patients at a similar frequency in both arms and was
mostly Grade I or II.

Thrombocytopenia was less frequently observed than neutropenia and occurred at a
similar frequency in both the TAXOL and cyclophosphamide arms (p = 0.434) for the
worst course. For the worst course of therapy, 26% of TAXOL treated patients
experienced thrombocytopenia (10% Grade IMI/IV) and 30% of patients who had received
cyclophosphamide had thrombocytopenia (9% Grade IIVTV).

Peripheral neuropathy, mostly Grade I or II, was observed in 25% of patients treated
with TAXOL/cisplatin and 20% of patients treated with cyclophosphamide/cisplatin
(p = 0.282). Grade III peripheral neuropathy developed in five TAXOL treated patients.

Arthralgia/myalgia was reported in 9% of patients treated in the TAXOL arm and 2% of
the patients in the cyclophosphamide arm (p = 0.002). One TAXOL treated patient had
Grade I symptoms. ' :

Cortinm 0ran VAT i = [ P . DN




TAXOL Protocol CA139-022

Hypersensitivity/allergic reactions were observed in 15 patients (8%) on the TAXOL arm
and three patients (1%) on the cyclophosphamide {p = 0.003). Six patients (3%) on the
- TAXOL arm had study drug infusions discontinued for hypersensitivity reactions.

Nausea and vomiting occurred frequently in both arms and was generally mild to

moderate in severity. Grade III/TV nausea and vomiting was reported in 10% of the

patients in the TAXOL arm and 11% in the cyclophosphamide arm.
Liver function tests were frequently abnormal but there was no difference between the two
treatment arms.

Cardiovascular events occurred in 27 % of patients in the TAXOL arm and 7% in the
cyclophosphamide arm (p = 0.001). Most were Grade I and IT events detected during

continuous cardiac monitoring required for patients receiving TAXOL. There was no

difference between the two arms in the incidence of Grade ITI/TV events.

Renal function was evaluated using serum creatinine results. Grade I and I elevations
were common on this study with no significant differences between the two treatment
arms.

Other signs and symptoms were uncommon and were generally mild to moderate. Two
Symptoms occurred in more than 10% of patients on either arm. Alopecia was reported in
107 patients in the TAXOL arm (55 %) and 79 patients in the cyclophosphamide arm
(37%; p < 0.001). Asthenia was noted in 33 patients in the TAXOL arm (17%) and in 21
patients in the cyclophosphamide arm (10%; p = 0.041).

Quality of Life: Among patients who had both a baseline performance status and at least
one performance status reported on treatment, there was no significant difference between
the two arms in time or number of courses to deterioration of performance status. A
neurologic assessment was performed on a subset of patients and only at selected sites by
the Gynecologic Oncology Group. This consisted of a patient self-report questionnaire
and a nurse administered neurologic assessment. There was a trend for a worse total score
in the patients treated in the TAXOL arm as compared to baseline and as compared to the '
cyclophosphamide arm. As the data originated from a subset of patients using a non-
validated instrument no formal comparison was made. '

Conclusion: In this randomized Phase I trial in patients with untreated advanced ovarian
cancer, TAXOL was shown 1o achieve superior clinical and pathological response rates,
improved time to progression and prolonged survival time when compared to standard

- thefapy. The 11.3 months increase in median survival is a significant improvement in
treatment for this patient population.
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TAXOL Protocol CA139-022

This trial revealed that combining TAXOL and cisplatin does not reduce the ability to

deliver full doses of cisplatin. Overlapping toxicities did not necessitate dose reductions or

delays of cisplatin. The dose intensity of the TAXOL/cisplatin arm was significantly higher
~ than that of the cyclophosphamide/cisplatin arm. o

The safety profile of TAXOL single-agent is well documented from both clinical trials and

"~ marketed use of the drug. In this trial, the TAXOL combination was associated with an

‘ increased frequency of severe neutropenia compared to the standard arm which was easily
managed and had no impact on the timing of dose administration. There was no difference
between the two arms in the overall incidence of peripheral neurotoxicity, although there
was a higher incidence of severe peripheral neurotoxicity on the TAXOL/cisplatin arm.
Severe cardiac events were not different between the two arms. Fever, alopecia, asthenia,
arthralgia/myalgia and allergic reactions were also more frequent in the TAXOL arm.
Severe events were rare and occurred on both arms at the same frequency.

This randomized phase III trial provides unquestionable evidence of superiority for a
TAXOL-based regimen over standard therapy. Therefore, the administration of TAXOL,
given a dose of 135 mg/m? over 24 hours in combination with cisplatin 75 mg/m?, should
be recommended for the primary treatment of patients with advanced carcinoma of the

ovary.
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: NDA 20-262/5-026, 027, 028

ADMINISTRATIVE DOCUMENTS



MEMO TO THE FILE

sNDA #: 20-262/S-026 DATE: March 31, 1998
PRODUCT NAME: Taxol (paclitaxel) Injection SPONSOR: Bristol-Myers Squibb (BMS)

SUBJECT: Package Insert

On March 26, 1998 a second labeling meeting was held to discuss the latest package insert, submitted on
February 19, 1998, for Taxol use in first-line ovarian cancer. Most of the changes proposed by the
sponsor have been reviewed by the medical officer and are addressed in the reviews dated March 11, and
25, 1998 (labeling and clinical review, respectively). i

Prior to the March 26, 1998 meeting, | reviewed the February 19, 1998 labeling and compared it to the
final printed labeling (F PL) submitted on August 19, 1997 for the Kaposi's sarcoma efficacy supplement
(8-022). The review revealed some editorial changes as well as changes not included in the original
proposed labeling of October 7, 1997. Both the editorial changes and the changes not included previously
are listed below for the sake of completeness. )

EDITORIAL CHANGES INCLUDED IN ORIGINAL PROPOSAL (October 7, 1997 labeling)

1. In the CLINICAL STUDIES section, the sub-section and table headings for the previously approved
ovarian indication is now clarified as “Second-Line” (see pp. 5-7 of the February 19, 1998 labeling).

2., Inthe ADVERSE REACTIONS section:
a.  The heading and the legend for the first table (page 16) have been changed as follows:

i. There is an asterisk ) }
was added at the bottom of the table.

ii.  The superscripts 1 and 2 which followed the table entries

b.  The phrase has been added throughout the Hematologic and Hypsersensitivity
Reactions (HSRs) subsections for clarification

CHANGES NOT INCLUDED IN ORIGINAL PROPOSAL (October 7, 1997 labeling)

The changes detailed below were not included in the October 7, 1997 labeling. However. they were
submitted on November 19, and November 18, 1997 as “LABELING SUPPLEMENTS - CHANGES
BEING EFFECTED" S-027 and S-028, respectively. The changes submitted in S-027 are highlighted in
yellow in the attached package insert. Additionally, these changes are detailed here and were reviewed at
the March 26, 1998 meeting.

in the ADVERSE REACTIONS section
1. The Respiratory subsection now includes the statement

‘ " This statement was
previously the last paragraph in the Other Clinical Events subsection.

2. The Other Clinical Events subsection contained the following changes:




NDA 20-262 / S-026 ‘ March 31, 1998
Page 2 Memo to the File

a. The second paragraph was modified and the phrase in bold was added:

b. A third paragraph was added as follows:

The changes submitted in S-028 proposed changes to the DESCRIPTION, DOSAGE AND
ADMINISTRATION: Stability, and HOW SUPPLIED: Storage sections. These changes are highlighted in
green in the attached package insert and are currently under review by the chemistry reviewer.

The attached package insert includes the labeling changes proposed by the team members who were in
attendance at the March 26, 1998 meeting. These changes have been sent to the Division Director and
will be sent to the Office Director for additional comments. The team members present at the March 26
1998 meeting agree that the attached labeling is acceptable with their concurrence below.

| sl
‘S 3/ /s Ry ¥
- ‘Bianne Spiliman /date * Susan Honig, M.D. Yate
Project Manager Medical Reviewer

I%l f5)5¢ ISI Y iys

Margarét Brower PR D, /date Grant Williams, M.D. /date
Pharmacology/Toxicology Reviewer Medica!l Team Leader

cc: NDA 20-262/S-026
HFD-150/Division File
/D.Spillman
/Action Package

-a:\20262tax\se1-026\pi\980331mtf
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PATENT INFORMATION CERTIFICATION

The undersigned declares that U.S. Patent No. 5,641,803 covers the use of
TAXOL® (paclitaxel) for the treatment of cancer.

This product is the subject of this application for which approval is being
~ sought:

 Initial treatment of ovarian cancer in combination with a platinum compound.

Dated: September 23, 1997

| Frank P. Hoffman | N
Associate Patent Counse

Bristol-Myers Squibb Co.
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PATENT INFORMATION CERTIFICATION

The undersigned declares that U.S. Patent No. 5,670,537 covers the use of
TAXOL® (paclitaxel) for the treatment of cancer.

This product is the subject of this application for which approval is being
sought:

Initial treatment of ovarian carcinoma in combination with a platinum compound.

Dated: September 30, 1997

' - IKW

Frank P. Hoffman Lj%geg
Associate Patent Cou
Bristol-Myers Squibb Company
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PATENT INFORMATION CERTIFICATION

‘The undersigned declares that U.S. Patent No. 4,657,927 covers the
formulation and uses of PARAPLATIN® (carboplatin) for the treatment of cancer.

‘This product is the subject of this application for which approval is being
sought:

Initial treatment of ovarian cancer in combination with TAXOL® (paclitaxel). -
Dated: September 23, 1997

Frank P. Hoﬁma%
Associate Patent Counsél
Bristol-Myers Squibb Co.

Section 1 Volume 1 Page 0000010




PATENT INFORMATION CERTIFICATION

The undersigned declares that U.S. Patent No. 4,140,707 covers the
compound “carboplatin” PARAPLATIN® for the treatment of cancer.

This product is the subject of this application for which approval is being
sought:

Initial treatment of ovarian cancer in combination with TAXQL® (paclitaxel). -

Dated: September 23, 1997

Frank P. Hoffman
Associate Patent Counsel
Bristol-Myers Squibb Co.
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PATENT INFORMATION CERTIFICATION

The undersigned declares that U.S. Patent No. 5,562,925 covers the use of
PLATINOL® (cisplatin) for the treatment of cancer.

This product is the subject of this application for which approval is being
sought:

Initial treatment of ovarian cancer in combination with TAXOL® (paclitaxel).

‘Dated: September 23, 1997

Frank P. Hoffman \ \
Associate Patent Coun
Bristol-Myers Squibb Co.

- | ) ’
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PEDIATRIC PAGE

(Complete for all original applications and all efficacy supplements)
NOTE: A new Pediatric Page must be completed at the time of each action even though one was prepared at the time of the last action.

@DBLA# 20 2¢2 Supplement #_02€ _ Circle o SE2 SE3 SE4 SE5 SE6

HFDD Trade and generic names/dosage form: Towe! (pactitue! ) V1] ActionyAP)AE NA

Applicant 1tol - Mycvs Sgunbbrherapeutic Class ¢ Y TOTOX (€

- A €0 caABCMOMA ofF TMEOVAL
%5‘““0 At AATMENT of ADURNCED ca CHEHOTHERAPY Fx e TASTRTIC Disgase 02 26 (LAPSE

Indication(s} previously approved (Rsécealo- LINE ADS-ZelATED KAPOSI'S SALcctA ':gjw fw‘r Mcﬁ% o

Pediatric information in labeling of approved indication(s) is adequate .V inadequate ___ ‘

Proposed indication in this application _F1@57- L1dE THeRAPY W COMBINATION WHH CISPLATIA IN ADVA NCED VAR ANy
CARCINOM A

FOR SUPPLEMENTS, ANSWER THE FOLLOWING QUESTIONS IN RELATION TO THE PROPOSED INDICATION. _

IS THE DRUG NEEDED IN ANY PEDIATRIC AGE GROUPS? Yes (Continue with questions) _V No (Sign and return the form)

WHAT PEDIATRIC AGE GROUPS IS THE DRUG NEEDED? (Check all that apply)
—Neonates (Birth-1month} __Infants {1month-2yrs) _ Children (2-12yrs) __Adolecents(12-16yrs)

— 1. PEDIATRIC LABELING IS ADEQUATE FOR ALL PEDIATRIC AGE GROUPS. Appropriate information has been submitted in this or previous
applications and has been adequately summarized in the labeling to permit satisfactory labeling for all pediatric age groups. Further information is not
required.

— 2. PEDIATRIC LABELING IS ADEQUATE FOR CERTAIN AGE GROUPS. Appropriate information has been submitted in this or previous applications and
has been adequately summarized in the labeling to permit satisfactory labeling for certain pediatric age groups (e.g., infants, children, and adolescents
but not neonates). Further information is not required.

— 3. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information is required to permit adequate labeling for this use.

— 3. Anew dosing formulation is needed, and applicant has agreed to provide the appropriate formulation.

_—b. Anew dosing formulation is needed, however the sponsor is either not willing to provide it or is in negotiations with FDA.

—¢. The applicant has committed to doing such studies as will be required.
— (1) Studies are ongoing,
—  (2)Protocols were submitted and approved.
— (3} Protocols were submitted and are under review.
——  (4)1f no protocol has been submitted, attach memo describing status of discussions.

—_ d. {f the sponsor is not willing to do pediatric studies, attach copies of FDA's written request that such studies be dzne and of the sponsr's
written response to that reguest.

— 4. PEDIATRIC STUDIES ARE NOT NEEDED. The drugibiolagic product has little potential for use in pediatric patients. Attach memo explaining why
pediatric studies are not needed. '

_- 5. If none of the above apply, attach an explanation, as necessary.

ARE THERE ANY PEDIATRIC PHASE IV COMMITMENTS IN THE ACTION LETTEB? __Yes _ No
ATTACH AN EXPLANATION FOR ANY OF THE FOREGOING ITEMS, AS NECESSARY.

ool o .;rcw"-"'.) )
This page was completed based on information from _ 5" Honi . M D. (mecig.t 1t {e.g.. medical review, medical officer, team leader]

_!SI ,_W_ng_ea OQﬂme/ Accic 2 (ook

“Sigfiature of Prépardt and Title Date

cc: @A}BLA #2021 fs-c2¢
‘ ASD DivFile /0-Sp. i,
NDAJBLA Action Package
HFD-006/ KRoberts

FOR QUESTIONS ON COMPLETING THIS FORM CONTACT, KHYATI ROBERTS, HFD-6 (ROBERTSK)

{revised 10120197




CERTIFICATION: DEBARRED PERSONS

This certifies that Bristol-Myers Squibb Company has not used in any capacity any persons
identified by the United States Food and Drug Administration on the August 12, 1997
Debarment List, as well as any persons identified as being debarred in the Federal Register
through August 19, 1997.

Further, we certify that Bristol-Myers Squibb Company will not use the services in any
capacity of anyone debarred by, the United States Food and Drug Administration.

%JZQ W a3

Cheryl L. Anderson

Director, Worldwide Regulatory Affairs
Bristol-Myers Squibb Company

5 Research Parkway

P.O. Box 5100

Wallingford, CT 06447-7660

(203) 284-6083
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: MBristol-Myers Squibb Co. 3
5 Research Parkway
P.0. Box 5100
.Wallingford, CT 06492-7600
Attention: Cheryl L. Anderson

Director
1 L T od

Dear Sir/Madam:

Food and Drug Administration
Rockville MD 20857

pate OCT | 6 1997
NDA No. 20-262

We acknowledge receipt of your supplemental application for the following:

Name of Drug: Taxol (paclitaxel) Injection
" NDA Number: 20~262

Supplement Number: S - 026

Date of Supplement: October 7, 1997

Date of Receipt: Cctober 9, 1997

All communications concerning this NDA should be addressed as follows:

Center for Drug Evaluation and Research, HFD-150

Attention: Document Control Room - 178-20
5600 Fishers Lane
Rockville, MD 20857

EE T R W

ot G e

’. s

~

-~=~ Chief, Project Management Staff
Division of Oncology and Pulmonary

Drug Products

FORM FDA 3217e (4/92) ) PREVIOUS EDITION IS OBSOLETE




TELECONFERENCE MINUTES

MEETING DATE: April 2, 1998 TIME: 430 p.m.  LOCATION: WOC2/r 2064
NDA: 20-262/S-026 Teleconference Request Date: 4-1-98; via FAX & NC
DRUG: Taxol® (paclitaxel) Injection

SPONSOR/APPLICANT: Bristol-Myers Squibb Company (BMS)
TYPE of MEETING:
1. Labeling

2. Proposed Indication: First-line advanced ovarian carcinoma

FDA PARTICIPANTS: Robert DeLap, M.D.., Ph.D.
Grant Williams, M.D.
Susan Honig, M.D.
Dianne Spillman

Director, Division of Oncology Drug Products, HFD-150
Medica! Team Leader, HFD-150/
Medical Reviewer, HFD-150

" Project Manager, HFD-150

e
)

INDUSTRY PARTICIPANTS: Renzo Canetta, M.D. == Vice President, Oncology Clinical Research
Benjamain Winograd, M.D. --  Executive Director, Oncology Clinical Research
David Tuck, M.D. =~ Associate Director, Oncology Clinical Research
Mohan Beltangady, Ph.D. == Director, Biostatistics & Data Management
Anthony Santopolo = Vice President, Worldwide Regulatory Affairs
Cheryl Anderson -~ Director, U.S. Regulatory Liaison. WWRA
BACKGROUND:

1. March 18. 1998 FAX. Medical Labeling Review.
2. March 31. 1998 FAX. HFD-150 proposed labeling for $-026 marked-up copy.
3. March 31. 1998 FAX. HFD-150 proposed labeling for S-026 clean copy.

MEETING OBJECTIVE:

To discuss issues related to the review of supplement 026..

QUESTIONS for DISCUSSION with FDA RESPONSE and DECISIONS REACHED:
NOTE: There were no questions provided for divvscussion in the April 1, 1998 meeting request;

however. the clinical team did not feel that the submission of questions was necessary
since the issues for discussion were clear.

1. ‘Optimal Regimen is not vet clear’ Statement




NDA 20-262 / S-026 Teleconference Minutes
Page 2 April 2, 1998

BMS: (Excerpt from BMS’ April 1, 1998 teleconference request). _
“The original labeling proposal for SNDA 026 deleted the following statement:

Dr. Honig’s March 18 faxed labeling comments stated that the subject statement
should essentially remain in the product labeling because

Further comments...from your Division...have reinforced this FDA view.
Although it is agreed that no further second-line ovary data has been submitted
since the Agency originally mandated the inclusion of this statement (in
conjunction with the approval of the three-hour infusion recommendation’
approval for second-line ovary), we maintain that inclusion of the statement is
potentially confusing to prescribing physicians. As has been FDA’s practice in
recent years, the TAXOL labeling currently includes, and will continue to include,

_ a full description of the clinical data that are considered in FDA approval
decisions....

Our primary interest in further discussing this matter at this time is to better
understand the FDA’s position on the perceived value of the subject statement to
prescribing physicians....”

. After introductions, BMS initiated the discussion for this teleconference
by elaborating on their arguments for removing the
statement.

FDA: The statement alluding to the 24-hour regimen should remain in the DOSAGE
AND ADMINISTRATION (D&A) section of the package insert to allow
physicians to choose between the two regimens. Dr. G. Williams recalled that Dr.
Temple had previously proposed the phrasing since the study was not
powered to determine which infusion schedule (3-hour or 24-hour) was better;
however, the trend pointed to the 24-hour 175 mg/m? as the better regimen.

BMS: The CLINICAL STUDIES section will include information relating to the
regimens that could be-used. R. Canetta voiced the proposed statements to be
included in this section by BMS, but maintained that the D & A section would not
include the statement on optimal regimens.

FDA: We agree that the statement in the CLINICAL STUDIES section can be revised
for clarity, but it would require review by the Division before it is accepted. It is
clear that no one knows which regimen is better, but the fact that both the 3 and




NDA 20-262 / S-026 Teleconference Minutes

Page 3

April 2, 1998

24 hour infusion schedules have béen studied in second-line ovarian cancer
should be reflected in the D & A section.

BMS: BMS will submit an amendment proposing revised labeling for FDA review.

2. ‘Three-hour Infusion Data

BMS:

FDA:

BMS:

FDA:

BMS:

(Excerpt from BMS’ April 1, 1998 teleconference request).

“As you are aware, during the course of the review of SNDA 026, Dr. Honig
expressed great interest in receiving data from the EORTC/Intergroup three-hour
infusion study....a large proportion of prescribing physicians currently administer
TAXOL in the first-line ovarian setting using the three-hour infusion. ...we are
most interested in discussing the timing for and content of a submission of data
from the EORTC/Intergroup trial to support inclusion of the threé-hour data in the
TAXOL package insert.”

BMS should submit the original protocol, a study report, the EORTC electronic
data (including raw survival data and patient demographics), toxicity information
with a focus on differences seen in this patient population (e.g., neurotoxicity and
febrile neutropenia), and dosing information with cyclophosphamide.

BMS is not expected to recreate the EORTC database as was done for the first-
line ovarian cancer supplement 026. However, the Division encourages BMS to
conduct spot checks of the database then forward the database to the Division

BMS should focus on survival, dosing, and demographics. There should be less
concern about other aspects of the study. Safety would be of interest to the

Division especially if BMS were planning to make promotional statements.

If EORTC did not collect dosing data, BMS should inform the FDA as soon as
possible.

EORTC of Canada does collect individual dosing information, but it is unclear -
whether the Scottish or Scandinavian groups of EORTC did the same.

How much detail does the Division want to see in the study report?

The study report should include whatever analyses EORTC had conducted

including information on EORTC procedures and quality control responses.

The Division has already received EORTC raw safety data in the Taxol/cisplatin
regimen but it is in a different indication (NSCLC, S-024).
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FDA: BMS should provide a summary of the results of this data. Also, it is not useful to
have a pre-sNDA meeting since BMS does a good job of documenting the
information needed for review. Information on response rates and time to
progression is not needed either since the Division will focus on survival and
toxicity. ‘

BMS: Which CRFs will the Division require for deaths and discontinuations?

FDA: BMS should follow the requirements in the regulations regarding CRF
submission; however, if this results in extensive effort on BMS’ part, this issue
may be revisited.

BMS: BMS will have the raw data from the EORTC study after ASCO 1998.

UNRESOLVED ISSUES OR ISSUES REQUIRING FURTHER DISCUSSION:

- There were no unresolved issues requiring further discussion.

ACTION ITEMS:

Item Responsible Person Due Date Completion Date
1. Propose revisions to draft  C. Anderson, BMS ASAP v 4-7-98
package insert.
2. Review revisions to draft Review Team, FDA ASAP

package insert.

The teleconference concluded at approximately 4:50 p.m..
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od / /% Concurrence Chair:_ l 4/e/?
‘Bfanne Spillman  /date Susan Honig, M.D.Y  /date
Project Manager/Minutes preparer Clinical Reviewer '

ATTACHMENT (BMS 4-1-98 FAX: 3 pages)

cc: Original NDA 20-262 / S-026
HFD-150/Div.Files

electronic cc: S.Honig
G.Williams
R.DeLap
D.Pease
- ‘ L.Vaccari
D.Spiliman

F/T by: dds/4-7-98
a:\20262tax.bms\se1-026\mtgs\minutes\9804021-tcm

MEETING MINUTES = LABELING (LA): Clinical teleconference




TELECONFERENCE MINUTES

MEETING DATE: February 11, 1998 TIME: 10:00 a.m. LOCATION: WOC2/r 2063
NDA: 20-262/5-026 Teleconference Request Date: 2-9-98
DRUG: Taxol® (paclitaxel) Injection |
SPONSOR/APPLICANT: Bristol-Myers Squibb Company
TYPE of MEETING:
1. Other: Clinical - ODAC presentation
2. Proposed Indication: First-line ovary

FDA PARTICIPANTS: Robert DeLap, M.D., Ph.D.

Grant Williams, M.D.
Susan Honig, M.D.

- Dianne Spillman
Lynn VanUmmersen, M.D.
Leslie Vaccari

Director, Division of Oncology Drug Products, HFD-150
Medical Team Leader, HFD-150
Medical Reviewer, HFD-150
- Project Manager, HFD-150 -
Oncology Fellow, HFD-150
Special Assistant, HFD-150

INDUSTRY PARTICIPANTS: Renzo Canetta, M.D. Vice President, Oncology Clinical Research

Benjamin Winograd, M.D. : Executive Director, Oncology Clinical Research
David Tuck, M.D. -~ Associate Director, Oncology Clinical
Mohan Beltangady, Ph.D. - Director, Biostatistics & Data Management
Cheryl Anderson —  Director, U.S. Regulatory Liaison, WWRA
BACKGROUND:

1. January 21, 1998 BMS FAX re: ODAC presentation.

2. February 6,1998  FDA call to BMS re: ODAC presentation.

3. February 9, 1998 BMS teleconference request.

4. February 10, 1998 FDA call to BMS re: need for teleconference request.

5. February 10,1998  BMS call to FDA requesting teleconference be scheduled.

MEETING OBJECTIVE:

To reach mutual agreement on the manner in which the publicly presented results from the phase
3 studies GOG-132 (Muggia) & EORTC (Piccart) are presented to ODAC.

QUESTIONS for DISCUSSION with FDA RESPONSE and DECISIONS REACHED:

1. First-line Ovarian ODAC presentation.
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BMS:

FDA:

BMS:

FDA:

FDA:

BMS:

February 11, 1998

BMS’ ODAC presentation will concentrate on the presentation of data from
GOG-111; however, BMS would like to present data from the other two trials
(GOG-132 & EORTC) that have been completed and were presented at ASCO
last year. The expectation is that the results of GOG-111 will provide the basis
for labeling and approval of Taxol in first-line ovarian cancer, but that the
GOG-132 and EORTC studies would confirm the results of GOG-111. As
such, BMS should be allowed to include two 10 minute presentations by the
investigators of the GOG-132 & EORTC studies since BMS does not have
access to the data.

BMS does not intend to present data from the carboplatin/Taxol studies since
the data from these studies are not mature.

The Division also expects that labeling changes and a decision on this SNDA.
would be based only on study GOG-111.

Division policy has been to only allow a presentation of studies that have been
submitted to the NDA and reviewed by Division personnel. Forany
application, it is important to acknowledge the existence of other studies during
a presentation overview; however, these other studies should riot be presented
separately from the pivotal study or studies.

An applicant’s presentation should reflect the information submitted in the
NDA. Other studies should not be given more prominence than they were
given in the NDA. It is inappropriate to have a separate presentation that
provides the details of studies not reviewed by the Division, since it may
influence ODAC deliberations and decisions. In the past, applicants have
presented data not reviewed by the Division. This has been problematic
because when the results were actually reviewed by the Division, the outcome
has been different than originally presented to the Committee.

Information about GOG-132 & EORTC will be provided in the background
document and will include a disclaimer that the data from these studies have
not been reviewed by BMS or the FDA.

The extent of the information should only be what was publicly available (i.c.,
the abstract and ASCO slides from 1997 and the ASCO abstract from 1998
submitted to the NDA).

Will BMS staff pr:éent the other studies during the overview portion or will
another presenter, not intimately involved in the studies, present the
information?

This can not be determined yet since BMS must find another presenter.
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FDA:
BMS:

FDA:

February 11, 1998

Who will present GOG-111 data?
BMS staff will present this study.

We suggest including the other studies (GOG-132 & EORTC) in the BMS
presentation with a comment that investigators from those studies are available
to answer any questions from the Commiittee.

BMS is allotted one hour to present to ODAC; this includes any presentations
by patient advocates.

2. NSCLC ODAC presentation.

BMS:

FDA:

UNRESOLVED

BMS asked about the possibility of extending the time allotted for the
presentation of the three trials submitted to support the use of Taxol in NSCLC
(NDA 20-262/S-024). The presentation would likely not be longer than 90 '
minutes.

A longer presentation may not be to BMS’ advantage especially when this
issue is scheduled for the second afternoon of a two day meeting.

BMS can submit a proposed agenda for the NSCLC presentation, with the
times for each agenda item, for FDA review and comment. F ollowing internal
team discussions, the FDA will determine whether it is appropriate to extend
the time allotted for BMS’ NSCLC presentation.

ISSUES OR ISSUES REQUIRING FURTHER DISCUSSION:

1. Agenda and time allotted for the Taxol NSCLC ODAC presentaition.

ACTION ITEMS:
Item Responsible Person Due Date Completion Date
1. Provide agenda & times for BMS: C.Anderson ASAP < 3-3-98 ‘
each agenda item for the
NSCLC ODAC
presentation. )
2. Review agenda. Determine  FDA: I.Chico/G.Williams ASAP < 3-4-98
whether to extend BMS R.Justice/R.DeLap,
presentation time.
3. Relay team decision on D.Spillman, FDA ASAP  3-4-98

- NSCLC ODAC to BMS.
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The teleconference concluded at approximately 10:20 a.m.

ADDENDUM TO MINUTES:

2-13-98

2-13-98

C. Anderson of BMS called to verify whether the Division would allow BMS to
include the final survival curves for the EORTC study in the literature overview
section of their ODAC package. These survival curves are to be presented at the
1998 ASCO meeting. Some BMS teleconference participants understood that the
survival curves could be included if BMS preceded the literature discussion of the
studies with a statement that the data has not been submitted to the FDA for
review.

After discussing the above issue internally, D. Spillman (Project Manager, FDA)
called BMS and spoke with S. Behling since C. Anderson was unavailable. The
Division determined that the survival curves should not be included in BMS’
ODAC background package; however, BMS may have overheads available to
show the committee should questions arise regarding survival in the EORTC
study. ) -

APPEARS THIS WAY
ON ORIGINAL
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' /1%  Concurrence Chair: Y/2)9¥
“Dianne Spillman /date Susan Honig, M.D. te
Project Manager/Minutes preparer Clinical Reviewer

cc: Original NDA 20-262 / S-026
HFD-150/Div.Files

electronic cc: HFD-1 50/S.Honig/rev. 2-12-98
/G.Williams
/R.DeLap
/D.Pease
/L.Vaccari
/D.Spillman/draft: 2-12-98

F/T by: dds/4-1-98
a:\20262tax.bms\sel -026\mtgs\minutes\98021 1m-tcm

MEETING MINUTES = OTHER (0): Clinical teleconference




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:NDA 20-262/S-026, 027, 028

CORRESPONDENCE
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Bristol-Myers Squibb
Pharmaceutical Research Institute
Richard L. Gelb Center for Pharmaceutical Research and Development

SRoscanch Parkway PO w00 Wyl o o ¢l g T

April 7, 1998 DA sypp, An

NDA 20-262 - TAXOL® (paclitaxel) AMENDMENT (ﬁ L)
sNDA 026 - First-Line Ovary z

Robert DeLap, M.D., Ph.D., Director

Division of Oncologic Drug Products, HFD 150
Office of Drug Evaluation I

Center for Drug Evaluation and Research

Food and Drug Administration

1451 Rockville Pike

Rockville. MD 20852-1448

PR T P

Dear Dr. DeLap:

Provided in this submission is the WordPerfect version of the proposed labeling which was sen
to your Division vesterday for pending sSNDA 026. Also included herein is the document on
diskette. Although this WordPerfect version has been checked against the version submitied
vesterday. the ‘official’ labeling proposal should be considered to be that which should have been
received in your Division on this date.

As usual. any questions or comments should be relayed to the undersigned.

{\,\ / : [/y ‘
(U V/t””/ VY
Cheryl L. Anderson
Director. U.S. Liaison

/pk
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Finally, the March 4th request
available overdosing informati
application in the near future.

Attachments
Desk copies: D. Spillman 2)
S. Honig
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posed by Pharmacology Review Staff concerning the incorporation of
on into the product labeling will be addressed in written correspondence (o this

Sindetel ,
\,e\, 6; , '{/Lv N

Cheryl L. Andersbn
Director, U.S. Liaison




Bristol-Myers Squibb 0000003

Pharmaceutical Research Institute
Richard L. Gelb Center for Pharmaceutical Research and Development

S G T AR e I R Y
Amendment to:
sNDA 026 - First-line Ovary
NDA #20-262 TAXOL® (paclitaxel)

March 12, 1998

Robert DeLap, M.D., Ph.D., Director

Division of Oncologic Drug Products, HFD-150
Office of Drug Evaluation I

Center for Drug Evaluation & Research

Food and Drug Administration

1451 Rockville pike

Rockville, MD 20852-1448

Dear Dr. DeLap:

In response to Dr. Honig’s request earlier this week, we have requested that Dr. Piccart provide
information on cross-over therapy in the EORTC study. At that time that meaningful information
is provided to the Company concerning this matter we will forward it to Dr. Honig via fax. We
do not anticipate that any such information would be incorporated into the ODAC presentation of
data from the subject study, and plan to hold any such information which we receive from Dr.
Piccart in reserve so that it may be used to respond to any relevant questions from ODAC
members.

Finally. on March 4th we received a request. (in conjunction with both SNDA 026 and pending
SNDA 024), that available information on ‘overdosing’ be provided such that the TAXOL labeling

- can be updated. The information which was submitted within the NDA was felt by both BMS and

FDA Review Staff to support the labeling statements about ‘overdosin'g’ at the time of the initial
NDA approval; no new clinical or animal data has become available which would add to the
current labeling information on anticipated signs and symptoms associated with what might be
construed to be ‘overdosing’ with paclitaxel, and no further information is available on
appropriate ‘antidotes’.  For the information of Review Staff, included in this submission are the
postmarketing surveillance reports for possible ‘overdose’ available to BMS. ‘

Sin e/rel @D

Cheryl L. Anderson
Director, U.S. Liaison

Desk copies: D. Spiliman (2)

Abriant Myers Squiblh Company
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Bristol-Myers Squibb D/c ey (gr)

Pharmaceutical Research Institute 3134
Richard L. Gelb Center for Pharmaceutical Research and Development

3 Reszarck Parkaar .0 Box 5100 W vhidford, O G6292.7660

Amendment to:
sNDA #20-262/S-026 (First Line Ovarian Cancer)
TAXOL® (paclitaxel) INJECTION

March 10, 1998

Robert DeLap, M.D., Ph.D., Director

Division of Oncologic Drug Products, HFD 150
Office of Drug Evaluation I

Center for Drug Evaluation & Research

Food and Drug Administration

1451 Rockville Pike

Rockville, MD 20852-1448

Dear Dr. DeLap:
Provided in this amendment are responses to the February 26th and March 4th questions received from Dr.

Honig on sSNDA 026. (The requests of February 26th concern differences between Dr. Honig's and BMS®
assessment of dates of progression; the March 4th request was for the results of the nodal biopsy for patient

At this time we would also like to formally respond to two of the three March 4th questions received from
Biopharmaceutics and Pharmacology Review Staff through Ms. Spiliman on the subject application.
Provided below are those questions (in italics) followed by responses.

1. Please submit the study report/results of the effect of hepatic dysfunction on paclitaxel disposition to
the Agency for review.

2. The revised labeling statement on page 3:

should remain the same as the original statement in current package insert:

- Itis agreed that the subject ‘original statement’ within the current package insert will remain unchanged in
conjunction with sSNDA 026. For information on the status of studies in which the effect of hepatic
dysfunction on paclitaxel disposition has been studied, please refer to the latest NDA Annual Report for
NDA 20-262, (dated February 26th). Further, FDA Review Staff should be aware that, in anticipation of
labeling changes in conjunction with this Phase IV committment, a meeting will likely be requested in the
near future. :
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Bristol-Myers Squibb
Pharmaceutical Research Institute

Richard L. Gelb Center for Pharmaceutical Research and Development
-3 Research Parkway P.O. Box 3100 Wailingford. CT 064927660

TAXOL® (paclitaxel) - NDA 20-262 AMENDMENT
sNDA 026, First-line Ovary -Request for Teleconference
April 1, 1998

Robert DeLap, M.D., Ph.D., Director

Division of Oncologic Drug Products, HFD-150
Office of Drug Evaluation I

Center for Drug Evaluation & Research

Food and Drug Administration

1451 Rockville Pike

Rockville, MD 20852-1448

Dear Dr. DeLap:

Significant issues have surfaced in conjunction with the review activities on SNDA 026 which
seem to warrant some discussion. To address two of these issues, a brief teleconference is
requested for sometime on Thursday, April 2, or Friday, April 3, involving you and the Medical
Review Staff. The matters which would be the subject of the requested discussion are described
below.

‘Optimal regimen is not vet clear’ Statement

The original labeling proposal for sNDA 026 deleted the following statement:

Dr. Honig’s March 18 faxed labeling comments stated that the subject statement should
essentially remain in the product labeling because
‘ . Further comments yesterday )

from your Division relating to this matter have reinforced this FDA view. Although it is agreed
that no further second-line ovary data has been submitted since the Agency originally mandated
the inclusion of this statement (in conjunction with the approval of the three-hour infusion
recommendation approval for second-line ovary), we maintain that inclusion of the statement is
potentially confusing to prescribing physicians. As has been FDA's practice in recent years, the
TAXOL labeling currently includes, and will continue to include, a full description of the
clinical data that are considered in FDA approval decisions; this practice appropriately allows
Physicians to make informed decisions about the manner in which the drug can be safely

- administered. ~
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NDA #20-262 ‘
sNDA 026 - First-line Ovary Page Two

Our primary interest in further discussing this matter at this time is to better understand the
‘FDA's position on the perceived value of the subject statement to prescribing physicians. This
information will be of particular interest in light of our recent review of the product labels for
other cytotoxics approved by FDA within the past decade which revealed that those product
labels do not include similiar caveats about the adequacy of currently available information to
support the labeled dosing recommendations (despite the absence of studies which might
elucidate the ‘optimal regimens’).

Three-hour Infusion Data

As you are aware, during the course of the review of sNDA 026, Dr. Honig expressed great
interest in receiving data from the EORTC/Intergroup three-hour infusion study. We were
unable to respond to this request within the review clock for sSNDA 026, and we were frankly
frustrated by our inability to do so. We are very much aware, through marketing research, that a
large proportion of prescribing physicians currently administer TAXOL in the first-line ovarian
setting using the three-hour infusion. To ensure that the approved TAXOL labeling is both as
informative and relevant to actual use as possible, we are most interested in discussing the
timing for and content of a submission of data from the EORTC/Intergroup trial to support
inclusion of the three-hour data in the TAXOL package insert.

Sincerely, [
~ : ;
/| v
pe ; -
| - N |
vl N o~
- UYL e e

Cheryl L. Anderson
Director, U.S. Liaison

Desk Copies: D. Spillman (2)
Dr. Honig (1)
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Bristol-Myers Squibb
Pharmaceutical Research Institute

Richard L. Gelb Center for Pharmaceutical Research and Development
3 Research Parkway P.O. Box 5100 Wallingford, CT 06492-7660

TAXOL® (paclitaxel) - NDA 20-262
sNDA 026 - First-line ovary

Re:  TELECONFERENCE REQUEST ‘“ \q

February 9, 1998 | S /n,u?'“'}b

Robert DeLap, M.D., Ph.D., Director

Division of Oncologic Drug Products, HFD-150
Office of Drug Evaluation I

Center for Drug Evaluation and Research

Food and Drug Administration

1451 Rockville Pike

Rockville, MD 20852-1448

Dear Dr. DeLap:

- Further to my conversation with Ms. Spillman on Friday the 6th, please consider this to be a formal request
for a teleconference concerning presentations to ODAC at the scheduled March meeting for SNDA 026. The
objective of this discussion is to reach mutual agreement on the manner in which the publicly presented
results from Phase II studies GOG-132 (Muggia) and EORTC (Piccart) are presented to ODAC.

Although datatapes from the two subject studies have not been made available by study investigators, it must
be recognized that the study results have very likely been considered in the treatment community’s
assessment of ‘standard of care’ for this disease setting. (We understand that this is the reason for Dr.
Honig’s stated interest in datatapes from the subject studies and share in her interest in these data.) We
propose to allow Drs. Muggia and Piccart to make very brief presentations for the two subject studies,

preceded with a statement from BMS clarifying that raw data from the studies has not been submitted for
FDA review.

The requested teleconference should take approximately 30 minutes. We respectfully request your direct
involvement in the discussion, as well as that of Drs. Williams and Honig. The attendees from BMS will

likely include Drs. Canetta, Winograd, Tuck and myself. I will follow up on arrangements with Ms.
Spillman.

Cheryl L. Anders
Director, U.S. Liaison
Worldwide Regulatory Affairs

/ks
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Bristol-Myers Squibb
Pharmaceutical Research Institute
5 Research Parkway PO, Box 5100 Wallingford, CT 06492-7660

NDA 20-262, TAXOL® (paclitaxel) Injection

October 7, 1997

Dr. Robert DeLap, M.D., Ph.D., Director

Division of Oncologic Drug Products, HFD 150

Office of Drug Evaluation I

Center for Drug Evaluation and Research .
- Food and Drug Administration

1451 Rockville Pike

Rockvill, MD 20852-1448

Dear Dr. DeLap:

» this application includes data

disease setting. As also discussed, this application includes
review), all information currently available to The Bristol
TAXOL randomized studies which have been/are being ¢

» (as a part of a comprehensive literature
-Myers Squibb Company from other
onducted in this disease setting.

The content of this submission reflects those commitments made to your Division in written
correspondence dated July 22nd with regard to the presentation of data from study CA139-022.

(However, imaged case report forms from this study will be submitted within two weeks, as agreed

with Ms. Spillman recently.) Of particular note, the application includes the requested list
s results for survival, time to

are aware, Review Staff has expressed an interest in receiving da
studies which were presented at this year’s ASCO meeting, (GOG-132 and an EORTC study) and

BMS personnel has requested and obtained statistical reports
from the investigators for the two cited ‘completed’ studies and these documents are included in this

by Company personnel. Further,

an inquiry will be made to the investigators for the cited ongoing study concerning the availability of |

Any comments or questions that may relate to this application may be relayed to the undersigned at

to.working closely with Review Staff on their review of this
spond to any inquiries as quickly as possible.

vl‘\\‘

Cheryl L. Andersdn, Directdf
Worldwide Regulatory Affairs
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