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ANDA 40-032 - Cyclophosphamide Tablets USP, 25 mg and 50 mg

50 mg Tablet Bottle Label
Component No. 4152000
Print Code 118

Usual Dosage: See package insert for
complete prescribing information
Must not be prescribed without
thorough knowledge of dose,
indications and toxiCity as contained
in accompanying literature.

Store at a temperature not
exceeding 25°C (77°F). Tablets
will withstand brief exposure to
temperatures up 10 30°C (86°F).,

but are to be protected from
temperatures above 30°C (86°F).

Dispense in a tight container
as defined in the USP/NF.
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Ry onty.
DESCRIFTION

Cydophosphamide is a synthetic antineoplastic
drug chemically related to the nitrogen mustards. Cy-
clophosphamide is a white crystalline powder with the
molecular formuia C;H.ChN/O,P * H;0 and a molecy-
lar welght of 279.10. The chemical name for cycio-
phosphamide is 2-{Bis(2-chk y Y
24132 hosphorine 2-axide hydrat
dophosphamide is soluble In water, sa.lino. or athanol
and has the following structural formuta:

o ~°
(/fm\ N(CH,CHyClly+ HO

Each tablet for oral administration contains cycio-

ot USP (calculated as anhydrous) 25 or 50
mg. In addition, each tabiet contalns the following inac-
tve \novadlonh acacla, FD&C Blue No. 1, lactose
o st and microcrystal-

line cdluiou.

CLINICAL PHARMACOLOGY

Cyciop ide is bi formed principally in
the Iiver to active alkylating metabolites by a mixed
function microsomal oxidase system. These metabo-
lites interfere with the growth of susceptible rapidly pro-
lilgrating malignant colis. The mechanism of action is
thwwl to invoive cross-linking of tumor celt DNA.

is well ab after oral ad-
with a bk iability greater than 75%.
The unchanged drug has an elimination half-ife of 3 to
12 hours. It is eliminated primarily in the form of me-
tabolites, but from 5 to 25% of the doss is excreted in
urine a3 unchanged drug. Several cytotoxic and non-
Cytotoxic metabolites have been identified in urine and
in plasma. Concentrations of metabolites reach a max-
imum in plasma 2 to 3 hours after an intravenous dose.
Plasma protein binding of unchanged drug is low but
some metabolites are bound to an extent greater than
60%. It has not been demonstrated that any single
metabolite Israsponsucbvaim-r the maraowﬂc or
Youic effects of cy Although
levels of of ide have been
obumdhpmnuwmmalhhn.imanddw-
cal toxicity in such patients has not been demonstrat-
ed.

Cyciop

INDICATIONS AND USAGE

Malignent Disesses
Cyciophosphamide tablets, atthough effective
alone in susceptible malignancies, are more frequently
used concumently or sequentially with other antineo-
plastic drugs. The following malignancies are often
to cyclop t
1. Malignant lymphomas (Stages |1l and IV of the Ann
Arbor staging system), Hodgkin's disease, lympho-
t.wc ryrnphoml (noduhr or diffuse), mixed-cell type

, ytic tymp Burkitt's tym-
phomn
2. Mumpbmyum
3. Chronic . chron-
hommﬂclmﬂ(ﬂbwwmm
acute blastic crisis), acute myeiogenous and mono-
cytic h acute ymp {stem-ceil)
leuk: la in (cy D pl WW.
is p Qing its A )
4. Mycost ( )
5. N 0 et (& )
6. Adenocascinoma of the ovary.
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imuman plasma 2 to 3 hours after an intravenous dose.
Plasma protein binding ot unchanged drug 1S low but
some metabolites are bound to an extent greates than
80%. It has not been gemonsiraied that any single
metabolite is responsible for either the therapeutic or
toxic effects of cyclophosphamide. Although elevated
fevets of melabolites of cyclophosphamide have been
observed in patients with renal jailure, increased clini-
cal foxicily in such patients has not been demonstral-
ed.

INDICATIONS AND USAGE

Malignant Diseases
Cyclophosphamide tablets, alihough effective

alone in susceptible malignancies, are more frequently

used concurrently or sequentially with other antineo-
plastic drugs. The following malignancies are often
susceptitde to cyclophosphamide treatment:

1. Malignant lymphomas (Stages #l and IV of the Ann
Arbor staging system), Hodgkin's disease, lympho-
o;tnc Nmphoma (nodu!ar or diffuse), mixed-cell lype

t yiic lympl Burkit's lym-

phoma
. Muitiple myeloma.
X Leukamias Chronic tymphocytic leukemia, chron-
ia (it is usually ineff in
acuto blastic crisis), acute myelogenous and mono-
cytic leukemia; acute lymphoblastic (stem-cell)
leukemia in children {cyclophosphamide given dur-
ing remission is effective in p Qing its duration).
td L A A

Neuroblastoma (disseminated diseass).
Adenocarcinoma of the ovary.
Retinoblastoma.
. Carcinoma of the breast.
Nonmalignant Disease
Blopsy Proven “Minimal Change” Nephrotic Syn-
droms in Children

Cyclophosphamide tablets are useful in caretully
selected cases of biopsy proven ‘minimal change”
nephrotic syndrome in children but should not be used
as primary therapy. In children whose disease fails to
respond adequately to appropriate adrenocorticosie-
roid therapy or in whom the adrenocorticosteroid ther-
apy produces of mraatens 1 produoe mtolembla szde

[AN0]
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CONTRAINDICATIONS
tnued use of Nde is -
w-a Inp with d bone marrow

function, Wdoohosphamido is contmlndlcuted in pa-
tients who have demonstrated a previous hypersensi-
tivity to it. See WARNINGS and PRECAUTIONS sec-
tions.

WARNINGS
Carcinogenesis, Mutagenesis, impairment of Fertil-

ity
d ies have developed in some pa-
tients treated wlm cyciophosphamide usad alone or in
association with ather antineoplastic drugs and/or mo-
dalities. Mast frequently, they have been urinary blad-
dar, mysioprolihraﬁvo or lymphoproliferative malig-
ies most frequently were
detected in paliems tvsated for primary myeioprolifera-
tve or lymphoproliferative malignancies or nonmalig-
nant disease in which immune processes are believed
to be invoived pathoiogicaily. in some cases, the sec-
ond malighancy developed several years after cyclo-
phosphamide freatment had been discontinued. In a
single breast cancer irial nﬂlnmg rwo to four umes me
stardard dose of cyclopl in
with doxorubicin B smul numbe« of cases of sooonduy
acute myeloid leukemia occurred within two years of
treatment initiation. Urinary bladder malignancies gen-
erally have d in patients who p sty had

*hemomhagic cystitls. in patients treated with cyclo-

hamide-containing regh for a variety of solid
turnon isolated case reports of secondary malignan-
cies have been published. One case of carcinoma of
the renal peivis was reported in a patient receiving
long-term cyclophosphamide theragy lor cerebral vas-
culitis. The pmlbilny of cyclophosphamige-nduced
d in any benefit-to-risk

lssossmom br use oi the drug.
can cause fetal harm when ad-
nﬁmmmuprommtmmmdsuwammd
tes have been rep
therapy in pregnant women. Abnormalﬁos were found
hmkﬂmﬂmlshmnmwmbommmmn
treated with cycloph ctylis was
buwinmdme&\mmsos Normal infants have
also been bomn to women uemad with cyclophospha-
mide during pregs i g the first tr i
mumwisuseddumopmommy or if the patient
becomes pregnant while taking (receiving) this drug,
the patient should be apprised of the potential hazard
10 the letus. Women of childbearing potential should
be advised to avoid beeomlno pregnant.
Cy intert with cogenesis and
spefmnlooenem It may cause sterility in both sexes.
W of sterility appe to depend on the dose
of cyciophosphamide, duration of therapy, and ihe
state of gonadal function al the time of treatment. Cy-
dophosphamide-induced sterility may be irreversible in
some patients.
Ar

with & q
and increased gonadotropin secretion develops m a
significant proportion of women treated with cyclophos-
phamide. Affected patients generally resume regular
menses within a few months after cessanon of therapy.

S hac




reaie0 W Cyclophosphamide. Ecm)dacryna was
found in two of the three cases. Normal infants have
also been born to women treated with cyciophospha-
mide dunng pregnancy, including the hirst trimester. 1t
this drug is used during pregnancy, or if the patient
becomes pregnant while taking (receiving) this drug,
the patient should be apprised of the potential hazard
lo the letus. Women of childbearing potential should
be advised lo avoid becoming pregnant.

Cydlophosphamide interferes with cogenesis and
spermatogenaesis. It may cause sterilily in both sexes.
Development of sterility appears to depend on the dase
ol cyclophosphamide, duration of therapy, and the
state ol gonadai function at the lime ot ireatment. Cy-
clophosphamide-induced sterility may be irreversible in
some patients.

Amenorrhea assocmted with decreased estrogen

and i dotropin secretion develops in a
significant proporﬁon ol women lreated with cyciophos-
phamide. Affected pa 9 Jly resume regular

menses within a few months after cessation of therapy.
Girs treated with cyclophosphamide during preoubes
cence generally develop dary sexual ct
tcs normally and have reguiar menses. Ovarian fibro-
sis with apparently complete loss of germ cells after
prolonged cyclophosphamide treatment in late prepu-
bescence has been reported. Girls treated with cyclo-
phosphamide during prepubescence subsequently
have conceived.
Men treated with cyclophosp de may develop
permia of mia d with in-
creased gonadotropin but normal testosterong secre-
ton. Sexuat potency and libido are unimpaired in these
patients. Boys lrwod with cyclophosphamide during
prept Yy sexual characteris-
tics normaily, but may have oligospenmia or azoosper-
mia and increased Qonadotropin secretion. Some
dame ol las!iwlar atrophy msy occur. Cyciophospha-
J ible in some
patisnts, though the revevslbimy may not occur for sev-
eral yoars after cessation ol therapy. Men temporarily

rendered sterile by cyclopt ile have subse-
quently tathered normal chudvan
Urinary System

Hemonhagic cystitis may develop in patients treat-
ed with cyclophospharmide. Rarety, this condition can
be severe and even fatal. Fibrosis of the urinary blag-
der, sometimes extensive, also may develop with or
without accompanying cystitls. Atypical urinary bladder
epithetial cells may appear in the urine. These adverse
effects appear to depend on the dose of cyclophospha-
mide and the duration of therapy. Sueh bladder nnpury
Is thought 1o be due to cycloph
excreted in the urine. Foread fuid intake helps to
assure an ample output of urine, necessitates frequent
voiding, and reduces the time the drug remains in the
biadder. This helps to prevent cystitis. Hematuria usu-
alty resolves In a few days after cyclophosphamide
treatment is stopped, but it may persist. Madicatl and/or
surgical supportive treatment may be required, rarety,
1o treat protracted cases of severe hemormaqoc c/sﬁ-

is. It Is usually y {0 e

phamide theragy in instances of severe hemorrhaqvc
cystitis.

Cardlac Toxicity

Although a lew instances of cardiac dysfunction
have been reported following use of recommended
doses of cydophosphamide, no causal relationship
has been established. Acute cardiac toxicity has been
reported with doses as low as 2.4 g/m? {0 as high as 26
gm, usudryulporumdmhmnsmmﬂnooplu-
tic muttidrug regh or In conj with
tation procedt LEE Mmmohdom
of qdophocmunm severe, and sometimes fatal,
congestive heasrt failure has occurred alter the first cy-
dophosphamide dose. Hlstopamologlc examination
has prdmarly shown h g Y ditls.
H has d d ,mhamor
mtolc Y ditis and yocardl
Pericardtls has been reported independent of my

hemopericardum.
No residual cardiac ab alities, as evidk d by
9 or gram appeas 10 be
np surviving ep of apparent car-

dnctmidwmoddodwmmmmdcydoptm
phamide.

Oydopbosph-mido has been reported 10 potenti-
.ate o in-inguced Y.
Infections

with may cause sig-
nificgnt suppression o! immune responses. Serious,

>



sometimes fatal, infections may develop in severely
immunosuppressed patients.  Cyclophosphamige
treatment may nol be indicated or should be interrupt-
ed or the dose reduced in patients who have or who
develop viral, ial, lungal, p 1, or heiminth
ic infections.
Other

Rare instances of anaphylactic reaction including
one d=ath have been reported. One instance of possi-
ble cross-sensitivity with other alkylating agents has
been reported.

PRECAUTIONS

General

Special tion fo the possible d of
toxicity should be exercised in patients being treated
with cyclophosphamide if any of the folowing condi-
tons are present:

1 Leukopenia
. Thrombocytopenia
. Tumor cell infiltration of bone marrow
Previous X-ray therapy
. Previous therapy with other cytotoxic agents
impaired hepatic function
Impaired renal function
leorliory Tesis

During treatment, the patient’s hematologic profile
{particularty neutrophils and platelets) shouid be moni-
tored regularty to determine the degree of hematopoi-
atic suppression. Urine should also be examined reg-
ularly for red cells which may precede hemorthagic
cystitis.

Drug Interactions

The rate of and the let activity
of cyclophosphamide reportedly are increased by
chronic administration of high doses of phenobarbital.

The physician should be alert for posslue com-
bined drug actions, of ur
cyclophosphamide even though qdophosphemde
has been used successtully concumently with other
drugs, indudlnq omot mulcvdc drugs.

Cyclop which causes a
marked and persistent inhibition of cholinesterase ac-
Bvity, potentiates the effect of succinyicholine chioride.

It a patient has been treated with cyciophospha-
mide within 10 days of general anesthesia, the anes-

NporeN

thesiologist should be alerted.
Adrenalectomy

Since cyclophosphamide has been moomd to be
more toxic in ad dogs, adj t of
the doses of both repl 1t steroids and cy
p may be y for the
patient.
Wound Healing

Cyclophosphamide may interfere with normal
wound healing.
Carcinog: is, Mutag Is, impairment of Fertll-
hy

See WARNINGS section for information on car-

o , and Imp t of fertikty.

Pngnnncy

Pregnancy Category D - See WARNINGS section.
Nursing Mothers

Cyclophosphamide is excrated in breast milk. Be-
cause of the potential for serious adverse reactions
and the polential for tumorigenicity shown for cycio-
phosphamide in humans, a decision should be made

rhether to ing or 1o discontinue the
drug, taking into account the importance of the drug o
the mother.

ADVERSE REACTIONS

Information on ad
the use of cyclophosp ls ged
body system aff or type of reaction. The
macﬁonsamllstodlnmddaern.ﬁnghm
The most serious ad are
the WARNINGS section.
Reproductive System

See WARNINGS section for information on impair-
ment of fertiiity.
Digestive System

Nausea and vomiting commonly occur with cyclo-
phosphamide therapy. Anorexia and, less frequentty,
abdominal discomiort or pain and dianhea may occur.
Thenmlsdum mpomdmmorm@ﬁs oral

with
o

%%

d .durinqltm
apy. Thase ady dtuom, ly remit when
yclophospharmi atment is stopped
Skin and s Structures

Alopecia occurs ly in p treated with

cych . The hair can be expected 10 grow
back after treatment with the drug or even during con-
tinued drug treatment, though it may be ditferent in tex-
ture or color. Skin rash occurs occasionally in patients
9 the drug. Pigr tion of the skin and
changes in nails can occur.
Hemastopoletic System
Leukopenla occurs in patients treated with cycio-
phosphamide, is related to the dose of drug, and can
be used as a dosage guide. Leukopenia of less than
2000 cets/mm? develops commonly in patients treated
with an inital loading dose of the drug, and less fre-
quently in patients maintained on smaller doses. The
dogm ot neutropenla is particularly important

L with a In L
iniecﬂons Fever has also been reporied in patients
wilhn.utmooﬂil.

ytop: or anemia Hop ionally
In path trealed with cycloph ide. These he-

mmologlccma:munymmmmdbjm‘q
the drug dose or by interrupting treatment. Recovery



somwmes fatal, ml‘ecnons may develop in saveve!y
Cyclophosph

ireatment may not be indicated or should be interrupt-
ed or the dose reduced in patients who have or who
develop viral, bacternal, fungal, protczoan, or heiminth-
ic infections.
Other

Rare instances of anaphylacti ion includi
one d=ath have been reported. One instance of possv
ble cross-sensitivity with other alkylating agents has
been reported.

PRECAUTIONS

General

Special 1o the ible devek of
toxicity should be exercised in patients bemg treated
with cyciophosphamide if any of the following condi-
tions are present:
1. Leukopenia
2. Thrombocytopenia
3. Tumor cell infiltration of bone marrow
4. Previous X-ray therapy
S. Previous therapy with other cytotoxic agents
6. Impaired hepatic tunction

7. impaired renal function

Laboratory Tests

During treatment, the patient's hematologic profile
(particularly neutrophils and platelets) should be moni-
tored regularly to determine the degree of hematopoi-
etic suppression. Urine should also be examined reg-
ularly for red cells which may precede hemorhagic
cystitis.
Drug interactions

The rate of b and the leuk ic activity
of cyclophasphamide reportediy are increased by
chronic administration of high doses of phenobarbital.

The physician should be alert for posslbh com-
bined drug actions, of ur
cyciophosphamide even though qdophosphamio.
has been used successfully concumrently with other
drugs, including other cytotaxic drugs.

Cyclophosphamide treatment, which causes a
marked and persistent inhibition of cholinesterase ac-
tivity, p the effect of inyl

if a patient has been treated wim cyciophospha-
mide within 10 days of general anesthesia, the anes-
thesiologist should be alerted.

Adrenalectomy

Since cydop ide has been rep to be
more taxic in ) dogs, ad of
the doses of both ids and cyclop
p may be y for the
patient.
Wound Hesling

Cyclophosphamide may interfere with normal
wound healing.
o

s, M of Fertil-

0 » IMpakr

See WARNINGS swﬂon for Information on car-

cinog and impairment of fertity.
Pregnancy-

Pregnancy Category D - See WARNINGS section.
Nursing Mothers

Gy

yciophosp s in breast milk. Be-
cause of the potential for o cti
and the potential for tumorigenicity shown for cycio-
phosphamide in humans, a decision shouid be made
whether to discontinue nursing or 10 discontinue the
drug, taking into account the importance of the drug to
the mother.

ADVERSE REACTIONS

L on ad cti ct with
the use of cyclophosphamide is ged rding to
body system afk or type of reaction. The

reactions are listed in order of decreasing incidence.

The most serk are in
the WARNINGS section.
Reproductive System

See WARNINGS section lor inforration on impair-
ment of fertility.
Digastive System

Nausea and vomiting commonly oeu:rwﬂh wdo-
phosphasmide therapy. and, less y
abdominal dscovrbn of pain ang diarthea mly OCCur.
There |u mpom ol gic colitis, oral

! Ouﬂno ther-

apy. mmmgmmmm

smmumswaum

y In p treated with
wdosﬁlosohmm Th'hllrw\bo-xpmbww
back after treatment with the drug or even during con-
Snued drug treatment, though k may be different in tex-
fure or color, Skin rash occurs occasionally in patients

ving he drug.  Pigr of the skin and
changes in nails can occur.
HunmopMcSnbm
occurs in treated with cycio-

phesphumido is related to the dose of drug, and can
bauudnlooupogwdo Leukopenia of less than
2000 cells/y b ly in p treated
mmnummmumm and less fre-
mmWhuﬂmtmﬂmwmmm
degree of Op: is larty
mmnmmsm.mhmh
infections. Fever has aiso been reported in patients
with neutropenia.

matologic effects usually can be reversed by reducing
the drug dose or by interrupting treatment. Recovery



be used as a Jcsage guide. Leukopenia u; less than
2000 cellsimm? develops commonly in patients treated
wilh an initial loading dose of the drug, and less fre-
quently in patients maintained on smaller doses. The
degree of neutropenia is particularly important
because it correlates with a reduction in resistance to
intections. Fever has also been reported in patients
with neutropenia.

Thrembocylopenia of anemmia develop occasionally
in patients treated with cyctophosphamide. These he-
matologic etfects usually can be reversed by reducing
the drug dose or by inteTupiing treatment. Recovery
from leukopenia usually begins in 7 to 10 days after
cessation of therapy.

Urinary System

See WARNINGS section for inlormation on cystitis
and urinary bladder fibrosis.

Hemorthagic ureteritis and renal tubular necrosis
have been reported to occur in patients treated with cy-
clophosphamide. Such lesions usually resoive follow-
ing cessation of therapy.

Intections

See WARNINGS section for information on re-
duced host resistance to infections.
Carcinogenests

See WARNINGS section for information on car-
cinogencss.
Respiratory System

Interstitial pulmonary fibrosis has been reported in
patients receiving high doses of cyclophosphamide
over a prolonged period.

Other

Rare instances of anaphylactic reaction including
one death have been reported. One instance of possi-
ble cross-sensitivity with other alkylating agents has
been reported. SIADH (syndrome of inappropriate
ADH secretion) has been raporied with the use of
cyclophosphamide.

OVERDOSAGE

No specific antidote for
known. mmwuwmm

Lo J Approp for any
infectl Y or cansac jox-

icity shouid it occur.
DOSAGE AND ADMIMISTRATION

. of Mallg DI

Aduits and Chiidren

Oral cyciophosphamide dosing is usually In the
range of 1 to 5 mg/ko/day for both initial and mainte-
nance dosing.

Many other reglmens of intravenous and oral cyclo-
phosphamide have besn reported. Dosages must be
adjusted in accord with evidence of antitumor activity
and/or leukopenia. The total leukocyte count is a good,
objective guide for regulating dosage. Transient de-
creases in the tolal white blood cell count to 2000

? (following short ) or more i
reduction to 3000 oells/mm’ {with continuing therapy)
are tolerated without serous risk of infection if thers is
no marked granulocytopenia.

When cyciophosphamide is included in combined
cytotoic regi , it may be Y to reduce the
dose of cyclophosphamide as well as that of the other
drugs.

Cyclophosphamide and its metabolites are dialyz-
able although there are probably quantitative differenc-
es depending upon the dlalysis System being used.
Patients with compromised renal function may show
some measurable changes in pharmacokinetic param-
eters of cydophosmmldo metabolism, but there is no
a need for cyclophos-
phamide dosage modlﬁcalion ln patients with renal
function impairmant.

o
Blopsy Proven “Minimal Change” Nephrotic Syn-
drome In Children

An oral dose of 2.5 to 3 mg/kg daily for a period of
60 to 90 days is recommended. In males, the ind-
dence of oligospermia and azoospermia increases ¥
the duration of cy
60 days. Treatmenl beycnd 90 days increases the
probability of sterility. Adrenocorticostercid therapy
may be tapered and discontinued during the course of
cyclophosphamide therapy. See PRECAUTIONS sec-
tion conceming hematologlc monltoring.

E liquid pr ions of cyclop!
for oral L may be prep: by
dissolvm cyclophosphamide for lnloction in Aromatic
Eixdr NF. Such preparations shoukd be stored under
refrigeration in glass containers and used within 14

Procedures for proper handiing and dispossi of
anticancer drugs should be considered. Several guide-
lines on this subject have been published'’. There is
no generai agreement that ak of the procedures recom-

dod In e guidelines are Y o approp
ate.

HOW SUPPLIED
Cyes amice is available as:

25 mg light blue, round, unscored iablets
{Identified 54 639)

NDC 0054-8089-25: Unit dose, 10 tablets per strip, 10
strips per sheif pack, 10 shelf packs per Shipper.

NDC 0054-4120-25: Botttes of 100 tabiets.

50 mg light blue, round, unscored tablets
(identified 34 960)

NDC 0054-8130-25: Unil dose, 10 tablets per strip, 10
strips per shelf pack, 10 shelf packs per shipper.

NDC 0054-4130-25: Bottles of 100 tablets.



25 mg light blue, round, unscored tablets
{identified 54 639)

NDC 0054-8089-25: Unit dose, 10 tablets per strip, 10
strips per shelf pack, 10 sheif packs per shipper.

NDC 0054-4129-25: Botties of 100 tablets.

50 mg light blue, round, unscored tablets
(identified 54 960)

NOC 0054-8130-25: Unit dose, 10 tablets per strip, 10
strips per shelf pack, 10 shelf packs per shipper.

NDC 0054-4130-25: Botties of 100 1ablets.

Storage at or below 77°F (25°C) is recommended; this
product will wi d brief exp to temp

up to 86°F {30°C) but should be protected from temper-
atures above 86°F (30°C).
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