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Please submit 20 paper 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. Alternatively, you may submit the FPL electronically according to the guidance for
industry titled Providing Regulatory Submissions in Electronic Format - NDAs (January 1999).
For administrative purposes, this submission should be designated "FPL for approved
supplement NDA 20-058/S-010." Approval of this submission by FDA is not required before
the labeling is used.

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

Division of Drug Marketing, Advertising, and Communications, HFD-42
Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

If a letter communicating important information about this drug product (i.e., a "Dear Health
Care Practitioner" letter) is issued to physicians and others responsible for patient care, we
request that you submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 20857

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

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

If you have any questions, call Patty Garvey, Project Manager, at 301-594-5766.

Sincerely,

/Q@M v

Richard P

Director

Division of Oncology Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research
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THIOPLEX®
(Thiotepa For Injection)
15 mg/Vial

DESCRIPTION
THIOFLEX® {thiotepa for injection} is an sthyienimine-lype compound. It Iz suppied as a non-
pyrogenic, glerle powaar for it y orir con-

taining 18 mg of thiotepa. THIOFLEX 1s a symhemc product with antitumor activity. The chamical
ma for thivteoa is Aziridine, 1,7°.1°-phoschingthioylldynetris-, or Tria (1-aziriding!) phosphine sul-

Thiotepa has the follewing structural formuia:
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Thictepa has the empirica formula CgH;NsFS and a molecular weight of 189.22. When reconstitul-
ed with Sterile Water for Injection, the res.iting so!uton has & pH of approximately £.5 - 7.5, Thiotepa.
is stmble in akaline medium and unstabie in acid mediym,

CLINICAL PHARMACOLOGY

Thiotepa 1s a cytotoxic agert of the polyfunctonal type, related ically and phy logicelly to
nitrogen musterd. The radiom metlc acticn of thiotepa Is ballevad e cecur thraugh the veleze of oth-
ylenimine radicals which, like iadiation, disrpt the bands of DNA, One of the principal bond cis-
ruptions Is initiatedt by alkylation of quarine at the N-7 pesilicn, which savers the linkage between
the purine base and the sugar and |ibarates akylated guanings.

The phermacalnetics of thictape and TEPA in thirleen fermale patients (45 - B4 yeers) with advanced
stage ovarian cancer receiing €0 mg anc 50 mg Miotepa by intravenous infusion on subsequent
courses given al 4-week Inervals are presertad in ihe following table:

WARNINGS

Death his afar int adrnlr causac by bons-marrow deprassion from sys-
tematically ebsorbed drug.

Daath from septicemia and hemorthage has cocumed as a direct result of hemalopoietic decression
by thiotepa.

Thiotepa is nighly toxic 10 tha hematopeietic system, A rapidly falling while cleed cell or platalet
count indicates the necessity for dlscontinuing ef reciicing the dosage cf thiotepa. Weskly blood ard
Dlatetet counts are recemmencied during therapy and for at least 2 weeks after therapy has been cie~
comtinued.

Thiotepa can cause fetal ham when administered to a gregnant woman, Thiotepa given by the
intraperitonzal [P) raute weas teratogenic in mice at doses =1 mg/kg (3.2 mg/m?), appreximataly 8-
fold less than the meaximum recemmended human therapeutic doee (0.8 mgkg, 27 rng!m’) based
on body-suriaca arsa. Thintepe given by the IF route was teramgsnic in rats at deses 23 Mgy
21 mg/m¥], approximatsly equal to the maximum recommended human therapeutic dose, based on
bedy-surface area. Thiolepa was lethal to rabbit feluses 2t a dosa of 3 mgrkg (41 mge?), apprexi-
mately two timea the doc human Aic 4088 based on bady-surfaps area.
Eftactiie comtracaption shouid be usad during thiotapa tharapy iF eithar tha patient or parner Is of
childbearing potential. There are no adaquate and well-controlled studies . pregnant wamen.. If
thiotepa is Lsed during p: Y OGSUNS duning o therapy, Ihe patiant ard
parinsr ehould be aoprised of tha pc'nsnhal hezard to the fatus.

Thiotepa ie 3 polyfunstional alkylating agert, capable of creee-linking the DNA within & cell and
changirg ita nalure. The replicaton of the oell i, aitered, and thi may

as mutagenic. An in vitro study has shown that it causes chromosomal absmretions of ts chromalid
type and that the frequency of induced abarations increases with the age of ths subject

Like many alkylating agents, thictepa has been reported to be carcinogenic when agministerad to
leboratory animalz. Carcinogenicity is ahown mosat clear'y in etudiee using mice, but there is seme
svidence of carcinogsnicity in man. In patients reated with thiotepa, cases of myelodysplastic syn-
dromeé and acute non-lymphccytic leukemia have been repermd, -

PRECAUTIONS

General .

Tne serioua complication cf axceesive hiotepa Iherapy, or sensitivity 1o the elfects of thiotess, is

bare-manovr depression. it proper precautions are not oisserved thiotepe may cause leukopenia,

throm boeytooenia, and anemia.

Information for Patients ;

The patient should notify the physician in the case of ary sign of blesding (apistaxis, azsy bruising,

change in coior of urne, hlack stzof) or infection (fover, chilis) or for 20aaiblo pregrancy to patient or

partnar.

Effective contraceation should be used during thictapa therapy iF either the patient or the partner is

of childbewing potential,

Laboratory Tests

The most reliable quide to thictena 1oxicity is the white bicod call count. It this fils to 3000 o less,

the dose should be discortinued. Anctner good InGex of thiotepa toxicity is the platelet ogunt; if this

falls to 150,000, therapy should be discontinuad, Red blood cell count is a less ascurate indicetor of

thiotepa texicity. If the drug Is Lsed in patients with hapatic or reanal damage (sae CONTRAINDICA-

TIONS section), reqular a3sess ment of hepalic and renal function tests are indicated.

Drug Interactions

Itis nat to canear agerts or a

oanoer chemethernpautic agon: and a ‘haapeul-c modality having the same mechamam of action.

‘Therefore, tiotepa cembined with other alkjiating agents such as nitrogen or cyclepnes-
o thiotepa k with iradiaticon would serve o inlenaify toxicity rather than to

anhance tharapeutio response. If theee agerre muet ‘ollow each othsr, it 18 important that recovery

from the first agent, as indicatad by white blood ¢ell count, be complots betfora therapy with the sec-

ond 2gant IS Institunes,

{nher drugs which ars known o produca bone-marow depreasion should be evoided.

Maan + SEM Carcinogenesis, Mulag is and Impairment of Fertility
Phamnacokinetic Also see WARNINGS saction.
Paramsters Thictepa TEPA Carcin \osis
Qnie) 0 mg S0mg & mg a0mg In mice, repestad IP adm higtration of iotepa {1.15 or 2.3 my/kg theas times per wask for 52 or

Pask Serum cencentration (ng/ml) 1331 £ 119 1828 + 135 273 + 46 955 + 46
Elimination half-1fe 1) 24 = 0.3 23= 03 176+ 38 187+ 27
Area uncer the curve ing/h/imly 2832 & 412 4127 « BB3 4788 + 1022 74B2 & 1667
Total body cleamnce (mLmin) 448 + B3 4132 55

TEPA, which pnssesses cytotoxic activity, 2ppears to be the majar metakolits of mtepa feund in

human serum anc wine. Urinary excreticn of “C-labsled thioispa and metabalitas in @ 34-year cld

patient with melestatic carcinoma of the cacum who racsived a dose of 0.3 mg/kg intravencusly was

B3%. Thictapa and TEPA in yrine each accounts for less than 2% of the administered doss,

The pharmacokinetics of thiviea in renzl and hepatic dysfunclicn patents have not bean avav uat-

ed. Possible pharmacokinetic interactions of thiotepa with any ,

tions have not basn famally Invastigater.

INDICATIONS AND USAGE

Thintapa has been tried with varying rasute in the palliction of a wide varicty of neoplastic ciacanes,

However, the most consistant resulls hare been sgen in tha following tumeors:

1. Adenocarcinoma of the breast,

2. Adenocarcinoma of the ovary.

3. For controlling intracavitary effslons sscondary to diffuse or losalized nec pastic dissases of var-
lous serosal cavities.

4, Far the of ial papliiry i af the urinary bledder,

While now largely supersaded by other reatments, thictepa hea besn effactiva against other lym-

phomas, such as mpheearcoma and Hocgkin's disaase.

CONTRAINDICATIONS

THIOPLEX Is certraindicated in patients with a kcwn hypersensnivity (2llengy) to this praparation.

Therepy is prabably contraindicated In cases of swsting hepatic, renal, ¢r bone-marow damage.

However, if the neec outwsighs the risk i such patiente, tictepa mey be used in low dosage, and

sccompanisd by hepatic, renal and hemepoietic funclion tesrs.

43 weoka, reepectivalyl produced a sign ficant increase [n the combined incldence of squamous-oell
carcinomas af ina exin, preputial gland, and ear cenel. and combined incidence of ympaoma and
wmphocsdmleukemhom«sudmmmnm peated [P administ of thiot (4oramm
tree times per week for 4 weaks followad by a 20-woek obsarvation pariod or 1.8 mg/kg thre
times per wesk for 4 waeka followed by a 28-week observation period) resulted in an increased Inc&
dence of lung tumors. In rats, repeated 1P administration of thiotepa {0.7 or 1.4 mg/ky thrée timas
pe week for S2 or 34 weeks, respeclively) producsd s,gmﬁoani mcraases in the medenos of
squamaous-cell carcinomas of the skin or ear canal, p and Ltse-
Ine adanocaminomas. Tniotepa given intavenously (IV) te rats {1 mg/kg ones par ek For 52 waeks)
oroduced an Increased incidence of malignant tumors {abdominal cavity sarcoma, lymphosarcome,
myslosis, serminoma, fibrosarcoma, salivary gland hemangicendothelioms, mammary sarcoma,
cytoma) and benign tumars.
The lowesl reported carcinog enic cese in mica {1.15mgfky, 5.68 mg/m?) is approximately 7-fold less
than the maximum recommended burman therapeutic dose based on bedy-surface area. The lowest
raperted castinogenic duse in rais 0.7 mg/g, 4.8 mg/m? is approximete'y 8-fold less than the max-
Imurn racommeandsd humsn tharapetie do2s hased on booy-=urface ares.
Mutagenesis
Thiotepa was mutagenic in in vitro assays in Saimonelia fyafimuivm, £, coli, Chinese hamster lung
and human lymphocytes. Chremesomal eberratione and sister chromatid axchanges weare cbeerved
In vitro with thictapa in baan raot tipe, human lymphccytes, Chinese hamster lung, and monkey lym-
paocytes. Mutations were abserved with aval thiatepa [n mice at doses 2.5 mgkg (8 mg/me). The
mause micronuckeys lest wes posiiive with IP administration of >1 mgrkg 3.2 mg/me). Cther posi-
tve In vivo chramesomal aberration or mulallon assays included Drasophila mefanogaster, Chirese
hamater marrow, murina marrowy, monkey ymphecyte, and murine germ call.

Impairment of Fertility

Thiplepa impaired fartility in male mice ai PO or IP doses 20.7 myvkg 2.24 mg/mé}, appraximately

12-foid lase than the maximum recemmanded hurran terepedtic dose based on body-surfese area,

Thistapa (0.5 mg) inhibited 'mplantztion in female rats when instilled Inte the utarine cavity. Thiotepa

mtedened with spermetogenesis in mics at |P doses 0.6 mg/kg (1.8 mg/m?), approximatesty 1 7-fold
less than the maximum recommandad human therapeutic dose besed on bedy-surface. ared,

Thiatepa d vrith Bpx n at an P doae of 1 mako (4.1 ma/m?), adprox-

mately T-fokd less than the maximum recommenced iuman therzpeulic dose Dassc oh body-sur-

face area.

Pregnancy .

Category D Saa WARNINGS saction.

Thiotepe can cause faal harm when administered to a pregnant weman, Thiotesa given bv the IP

route was taratcgenic in mics at dosss 21 mg/kg (3.2 mg/m3), approximately 8-fold less than the

maximurm recommended human therapsutic dose based on body-surface area. Thictepa given by

the IP route wes taretogenic in rats at doses 22 mg/kg (21 ma/m?), approximately equal 1o the mex-
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wed humen basedmbodyufwamﬂiunpavmlﬂhdm
mbbnfehnunndoaeala mykg a times tha

human thempautc dase based on budy suﬂaee area. P-lunm ¢f childbearing polential should be
advised 1o avoid p There gre ne adey and well- studies In pregnam women.
i thictepa is used duri\g pregnancy, of if pregrancy ocours during thictsps lheva. the patient and
pariner should be apprised of the pamntial hazard to the fetus.

Nursing Mothers
# is not known whather mlmapa is excreted In hurman mlk. Becausa many umqu are axcrated in
human milk and of for 11 for thictepa in animal studies, a

mhwnswmmmmdwunumormdsmnﬁmemadrug.mngmh
account the importance of the drug to the mother.

Pediatric Use

Safety and sifectiveness in pediiatric patients have not bean eetablished.

Geriatric Use

Clinical studies of thiotapa did nol include suficient numbers of subjects aged 85 and over 10 deter-

mine whether eldery subjocte raspond dﬂwny from younger subjects, and other-reponted clinical

experience has not dentified diffe the ciderly and yourgar patiants. in
general, dose seection for an eidely panml should be cautious, usually starting at the low end cf

m dosing range, raf the q of ) hapaba. renal or cardiac function,
nd of conoomiitant gsoese cr other dmg therapy.

ADVERSE REACTIONS _ _

In addhion lo its effect on the bicod-forming e@ments (see WARNINGS and PRECAUTIONS soc-

tions), thiotepa may cause other acverse reactions.

General; Fatigus, weakngss. Fabrile reaotion and discharge from asuba.nms lasion may occur

as the result of breakdown of tumor tissus.
sitivity Reacti Allergic - rash, urticeria, laryngeal ecema, asthma, anaphy-
pain at the inj site.

Ia:ﬁc shock, wheezing.
Local Contact
Gastrointestinal: Naussa, vomiling, abdoming! pain, anorexia.
Renak: Dysuria, urinary retention. There have’ b-mmompomulcmlcd cystitie or Mmomnmc
cystiis but not p adrr of thiotepe.
Respiretory: Preicngad acnea nas been reported when st vas orior te
surgery, folowing combired use of thiotepa and other anticancer agerts, It wes theorized that this
was cauead by of activity caused by the anticancer drugs.
logic: D blurvad vision.
Skin: Dom\uzms alopecia. S4n depigmentatior: has beon mmn following topical use,
Spoelal som-: cmumnmi;

OVERDOSAGE

ir with BPeMATOG

Hematopcietic toxicity can occur by a in the white cell

count and/or platelsts. Red blood aell count mammmo-ﬂb&kxdlhmmlm Bloeding

manlifestations may develop. Themiommuy mora , anG less able 1o

combat such infection,

Doa-gumhn i above the d have been associated
ialy life-th ing b P toxicity. Mma?mﬂloﬂeaﬂwonhhmopol

etc uymlhn:lsdonnlme

Thiotepa is diatyzable.
There is no krown antidots for overcosage with thictepa. Transfusicns of whole biood or Dimma
have praven benefical to the patient in combating hematopolelic toxioity.

DOSAGE AND ADMINISTRATION

Since from the gastrol inal tract s varlabis, thiotepa should not be adminstered
orally. 7

Dosage must be carcfully to th dees not indioate
aluck of effect. Therefors, increasing hhcmmcyofdulmmynwmlmlly After max-~

mmmmmmmuwgtm It Is necessary to continue the patient on maintenance

therapy (1 to 4 week intervals). In ordar to continue optimal effect, maintenanca deses should not be
Mmmmmnmﬂymmwmmwmmmm
counta.

and Precautions: Thiotepa is a cylotoxic anticanoer and as with
emar polentially toxic compounds, caution should be exersised in handiing end preparation of

in with exposure to may oceur. The use of
gloves s recommended. |f thictepa soluton cortacts the skin, immed atsly wash the skin thorough-
Iy with scap and water. if MUCOUS mer ther should bolmama

tharoughly with water.
Preparation of Solmon: IHIDF‘I.EX ithictape for injection) should be reconstituted with 1.8 mL of
of

Sterlle Water for acng 10 mg/mL. The actual
withcdrawable guantities and cmcsrltm!lon achleved are llustrated in the following table:
Labe: Claim | Actual Contertt | Amount of pp” proxim {
(mg/vial) (mg/vial) Dituent to [ bl With tituted
be Added Volume Amount Concantration
imL) mL) {mg/vial) (mg/mbl)
15.0 15.6 15 14 147 104
solution is and sheuld ba further diluted with Sodium Chioride Injection
(llB% sodium chioride) before use.

When recongtituted with Sterlle Water for Injection, solutions of THIOPLEX snhould te stored in a
refrigarator and used within 8 hours. Reconstituted solutions futher diluted with Sodium Chlonde
Injecticn should be used immediatsly, 3
In order to haze, filter a 0,22 micron filter* prior to administration.
Fiitering does not aler stituted should be clear. Solutions
that remain opaque or precipitate after filtration should not be used.

“Polysutfone mambrane {Gelman's Sterils Acrediec®, Single Uss) or triton-tree mixed ester of celiu-
lose/PVC (Mlipora's MILLEX®-GS Fiker Unit).

F drug products should be

w solution and
Initial and Maintenance Doses: Initially the higher dose In the given range is commonly adminis-
tered. The maintenance doee should be adjusted weekly on Mbmofmmmmum
counts end subsequent bload counts.

Intravenous Administration: Thiotepa mqymwnymwmuuaadmlmmﬁon in doses ot
0.3 10 0.4 mgy/xg. Doses should be given at 1 to 4 week intervals.

Intracavitary Administration: The dosage recommended is 0.8 - 0.8 mg/kg. Administration s usu-
ally effected through the same tubing which & used to remova the fluid from the cavity involved.

visually for particufale matter and discoloration prior
iner permit.

Intravesical Administration: Patisnts with papillary carcinoma of the bladder are dehydrated for 8
to 12 howrs orior 1o treatment. Then 80 mg of thiotspa In 30 - 50 miL of Scdium Chiorice Injection is
inetilled intc the bladder by catheter. For maximum effect, the soluticn should be retained for 2 hours,
If +he patiant finds it impossible to retain 80 mL for 2 hours, the dose may be gven in & volume of
30 mL. I desired, the patient may be positienad every 15 minutes for mexdmum area contact. The
usual ccurse of treatmeant is once a week for 4 weeks. The course may be repeatad If necessary, but
secend and third courses must be given with ceuton ance bone-manow depression may be
increased. Deaths have occured after intravesical administration, caused by bene-marrow dopres-
sion from systemically absorbed drug.
H-ndllng and Digposal: Follow safe cytotoxic agent handiing procedures. Several guidalines on this
have been published.'* Thare is no genoral egvmmont that all of ths procadures recom-
vnended in the gquiceiines are necessery cr approprizte.

HOW SUPPLIED

THIOPLEXS (thiotapa for Injection), foramusussndy hmmhviatsoonlaimg 18 mg of nen-
yrogenic, sterile ly

NDC suos-em-m 6x 15 mg/vial

STORAGE

Store in refrigerator between 2-8°C (36-46°F). PROTECT FROM LIGHT AT ALL TIMES.
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