The detection of antibody ion is highly on the itivity and ificity of the
assay, and the observed incidence of antibody positivity in an assay may be influenced by several
factors including sample handling, concomitant medications and underlying disease. Therefore,
comparison of the incil of antibodies to L- i with the inci of antibodies to
other products may be misleading.

DRUG INTERACTION

L-Asparginase can diminish or abolish the effect of on mali cells.
administration of L- Asparglnase concurrently with or immediately before a course of Vincristine
and Predni elicit

Drug/Laboratory Test Interaction
L-Asparginase has been reported to |nterfere with the |merpretat|on of thymld Iuncﬂon tests by
producing a rapid and marked in serum of

withintwo days aﬂerthe flrstdose Serum ions of th i..g-binding

to four weeksof thelast dose ofL-

USE IN SPECIFIC POPULATION

Pregnancy
Pregnancy Category C. In miceand rats L- Asparglnasehas been shown to retardthe weight galn of
mothersand fetuses when given in doses of 1000 Jnits/kg (:

equivalent to the recommended human dose, when adjusted for total body surface area).
Resorptions, gross abnormalities and skeletal abnormalities were observed. The intravenous

of 50 or 100 i Units/kg to 10 to 20% of the
recommended human dose, when adjusted fortotal budy surface area)to pregnant rabbits on Day
8and9 of: indose y and gross abnormalities. There are

no adequate and well-controlled studies in pregnant women. L-Asparginase should be giventoa
pregnant woman only ifclearly needed.

Nursing Mothers

It is not known whether L-Asparginase is excreted in human milk. Because many drugs are
excreted in human milk and because of the potential for serious adverse reactions in nursing
infants from L-Asparginase, a decision should be made to discontinue nursing or to discontinue
the drug,taking into account the importanceof the drugto themother.

Pediatric Use
SeeClinical Studies

GeriatricUse
Clinical studies of L-Asparginase did not include sufficient numbers of subjects aged 65 and older
to determine whether they respond differently from younger subjects.

CLINICAL PHARMACOLOGY

Mechanism of Action

The ism of action of L-Aspargi is thought to be based on selective killing of leukemic
cells due to depletion of plasma asparaglne Some leukemic cells are unable to synthesize
asparagine due to a lack of and are onan source of

for survival. Depletion of which results from treatment with the enzyme L-
asparaginase, kills the leukemic cells. Normal cells, however, are less affected bythe depletion due
totheir abilityto synthesize asparagine.

Pharmacodynamlcs

The ip between i activity and levels has been studied in clinical
trials. In previously untreated, standard-risk ALL patients treated with native asparaginase in
whom plasma enzyme activity was greater than 0.1 International Units/mL, plasma asparagine
levels decreased from a pretreatment average level of 41 uM to less than 3 uM. In this study,
cerebrospinal fluid asparagine levels in patients treated with asparaginase decreased from 2.8 uM
(pretreatment) to 1.0 yMand0.3 uM at day 7 andday 28 of induction,respectively.
Pharmacokinetics

In a study in patients with metastatic cancer and leukemia, daily intravenous administration of L-

resulted ina ive increase in plasma levels. Plasma half-life varied from 8 to
30 hours. Apparent volume of distribution was slightly greater than the plasma volume.
i levelsin pinal fluid were less than 1% of concurrent plasma levels.

In a study in which patients with leukemia and metastatic cancer received intramuscular L-
asparaginase, peak plasma levels of asparaginase were reached 14 to 24 hours after dosing.
Plasma half-life was 34 to 49 hours.

NON-CLINICAL TOXICITY

Carcinogenesis, Mutagenesis, Impairment of Fertility

No long-term carcinogenicity studies in animals have been performed with L-Asparginase.

No relevant studies addressing mutagenic potential have been conducted. L-Asparginase did not
exhibit amutagenic effect when tested against Salmonella typhimurium strains in the Ames assay.
No studies have been performed on impairment of fertility.

AnimaITnxicoIngy

Edema and necrosis of pancreatic |s|ets were observed in rabblts following a single, |ntraven0us
injection of 12,500 to 50,000 Units L- to
25 to 100-foldthe recommended human dose, when adjusted fortotal body surface area). These
changes were not reflective of pancreatltls and were not observed in rabbits following a single
intravenous injection of 1000 Units/kg ( ivalent to two times the
recommended humandose, when adjusted for total body surfacearea)

STORAGE

Keep vials refrigerated at 2-8°C (36-46°F). Protect from light. Do not freeze.

L-Asparginase for Injection does not contain a preservative. Store unused, reconstituted solution
at2-8°C (36-46°F) and discard after eight hours or sooner if it becomes cloudy.

PRESENTATION
L-Asparginase for Injection is supplied in flint glass vials containing 5,000 I.U or 10,000 I.U of L-
Asparginase as a sterile, Lyophilized powder for Injection for reconstitution.

Marketed by:

Getwell Oncology Pvt. Ltd.

(A unit of Getwell)

464, Udyog Vihar, Phase-V, Gurgaon - 122016, Haryana, India

Manufactured by:
Getwell Pharmaceuticals
474, Udyog Vihar, Phase-V, Gurgaon - 122016, Haryana, India

0700LGDM1212

()
GETWELL

For the use of Registered Medical Practitioner or Hospital or a Laboratory only.
L-Asparginase for Injection

L-GINASE"

Antineoplastic Agent
FOR |.M./L.V. USE ONLY
Rx only

COMPOSITION

L-Asparginase for injection 5,000 I.U.
Each sterile lyophilized vial contains
L-Asparginase 5.000 I.U
L-Asparginase for Injection 10,000 .U
Each Sterile lyophilized vial contains
L-Asparginase 10,000 .U

DESCRIPTION

L-Asparginase for Injection contains the enzyme L-Asparagine Amidohydrolase, type EC-2.
Asparginase is not absorbed from the Gl Tract and hence must be administered IM or IV. The IM
route maintains the efficacy and has not hownto be lessi ic. When given by the
IM route, not more than 2mL of the solution should be given at one injection site. L-Asparginase
activity is expressed in terms of International Units according to the recommendation of the
International Union of Biochemistry. One International Unit of Asparginase is defined as that
amount of enzyme reqmred to generate 1 pmol of ammonia per minute at pH 7.3 and 37°C. The

of Asp isatleast225 Units per milligram of protein.
L-Asparginase for Injection is provided as a sterile, white lyophilized plug or powder. Each vial
contains 10,000 International Units or 5,000 i Units of Lyophilized L-Aspargi for
Injection.
INDICATION
L-Asparginase for Injection is indicated as a Iti

regimen for the treatment of patients with acute Iymphoblastlc Ieukemla (ALL)

OOSAGEANO AOMINISTRATION

This drug may have toxic properties and must be handled and administered with care. Special
handling procedure should be reviewed prior to handling and followed diligently during
reconstitutionandadministration. In halation of dust or aerosols and contact with skin or mucous
membranes, especially those of the eyes, must be avoided.

As a component of selected multiple agent induction regimens, L-Asparginase may be
administered by either the intravenous or the intramuscular route. When administered
intravenously this enzyme should be given over a period of not less than thirty minutes thorugh the
side arm of an already running infusion of sodium chloride injection or dextrose injection
5%(D,W). L-Asparginase has little tendency to cause phlebitis when given intravenously.
Anaphylactic reaction require the |mmed|ate use of epinephrine, oxygen and intravenous steroids.
When inistering L- thevolumeat a single injection site should
be limited to 2mL. Ifavolume greaterthan 2mLIsto be administered, two injection sites should be

used. L of L-Aspargi with some agents have been
Itis therefore, that L-Aspargi beusedin ination regimens
only by physicians familiar with the benefits and nsks of agiven regimen. During the period of its
ition of protein is and cell I i may interfere with the

i i f other drugs, parti |nthellver.
When using ic agents in for the induction of remissions in patients

with acute Iymphocytlc Ieukemla reglmnes are sought whlch provlde maxlmum chance of

success whil or drug

One of the following ination regimens if ing L- i is for

acute lymphocytuc leukemia in pediatric patients:

Inthe regimens below, Day 1 is considered to be first day of theraphy.

Regimen|

Predniosone 40mg/m’ of body surface area per day orally in three divided doses for 15 days,

followed by tapering of the dosage as follows:

20mg/m?* for 2 days, 10mg/m?for 2 days, 5mg/m”for 2 days.

2.5mg/m?’ for 2 days and then discontinue.

Vincristine Sulfate 2mg/m’ of bosy surgace area intravenously once weekly on Day 22 of the

treatment period.

Regimenll

Prednisone 40mg/m’ of thebody surfaceareaper day orally in three divided doses for 28days (the

total daily doseshouldbe to the nearest 2.5mg), following which the dosage of predinisone should

be discontinued gradually over a 14 day period.

Vincristine sulfate 1.5mg/m’ of body surface area intravenously weekly for four doses, on Days

1,8,15,and 22 of the period, the i single d hould not exceed 2.0mg.

Inject L-Asparginase 6,000 I.U/m’ of the body surface area intramuscularly on Days

4,7,10,13,16,19,22,25, and 28 of the period. When a remission is obtained with either of

the above regimens, appropriate maintenance therapy must be instituted. L-Asparginase should

not be used as part of a maintenance regimen. The above regimens do not preclude a need for

special theraphy directed toward the prevention of central nervous system leukemia.

It should be noted that L-Asparginase has been used in combination regimens other than those

recommended above. It is |mp0nant to keep in mind that L-Asparginase administered
ly with or I before a course of vincristine and prednisone may

be associated with |ncreased toxicity. Physicians usmg a given regimen should be thorouuhly

familiar with its benefits and risks. Clinical data are insufficient for a

the use of combination regimens in adults. Asparginase toxicity is reported to be greater in adults

than in pediatric patients.
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Use of L-Asparginase as the sole induction agent should be undertaken only in an unusual
situation when a combined regimen is inappropriate because of toxicity or other specific patient-
related factors or in cases refractory to other therapy. When L-Asparginase is to be used as the
sole indication agent for pediatric patients or adults, the recommended dosage regimen is
2001.U/kg/day intravenously for 28days. When complete remissions were obtained with this
regimen, they were of short duration, 1 to 3 months. L-Asparginase has been used as the sole
induction agent in other regimens. Physicians using a given regimen should be thoroughly
familiar with its benefits and risks.

Patients undergoing induction therapy must be carefully monitored and the therapeutic regimen
adjusted according to response and toxicity.

Suck adjustments should always involve decreasing dosages of one or more agents or
discontinuation depending on the degree of toxicity. Patients who have recelved a course of
L-Asparginase, if retreated, have an risk of Therefore.
Retreatment should be undertaken only when the benefit of suck therapy is weighed against the
increased risk.

intradermal Skin Test
Because of the occurrence ofallergic reactlon an interdermal skin test should be performed prior
to the initial admini of L-Asparginase and when L: inase is given agter an interval of

aweek ormore haselapsedbetweendoses. The skintest solution may be prepared as follows:
Reconstitute the contents of a 10,000 I.U vial with 5.0mL of diluents. From this solution (2,000
1.U/mL) withdraw 0.1mL and inject it into another vial containing 9.9mL of diluents, yielding a skin
test solution of approximately 20.0 I.U/mL. Use 0.1mL of this solution (about 2.01.U) for the
intradermal skin test. The skin test site should be observed for at least one hour for the appearance
of awheal or etythema either of which indicates a positive reaction. An allerfiv reaction even to the
skin test dose in certain sensitized individuals may rarely occur. A negatlve skin test reaction does
not preclude the possibility of th ofanallergi
Desensitization
Desentization should be performed before administering the first dose of L-Asparaginase on
intiation of therapy in positive reactors and on retreatment of any patient in whom suck therapy is
deemed necessary after carefullyweighing theincreased risk of hypersensmvny reactions. Rapid
desensmzatlon of the patients may be with prog ing amounts if
pargil provided adequate precautlons are taken to treat an
acute allergic reaction should it occur. One reported sechdule begins with a total of 1 .U given
intravenously and doubles the dose every 10 minutes. Provided no reaction has occurred , until
the accumulated total amount given equals the planned doses for thatday.

For convenience the following table is included to calculate the number of doses necessary to
reach the patient’stotal dose forthat day:

Injection Number L-Asparginase dose in .U Accumulated Total Dose

1 1 1
2 2 3
3 4 7
4 8 15
5 16 3
6 32 63
7 64 127
8 128 255
9 256 512
10 512 1023
1" 1024 2047
12 2048 4095
13 4096 8191
14 8192 16383
15 16384 32767
16 32768 65535
17 65536 131071
18 131072 262143

Direction of Reconstitution

This drug may have toxic properties and must be handled and administered with care. Inhalation of

dust or aerosols and contact with skin or mucous membranes, especially those of the eyes, must
Appropriatep hould be worn when handling L-Asparginase.

Parentral drug products should be inspected visually for particulate matter and discoloration prior

to administration whenever solution and container permit. When reconstituted, L-Asparginase

should be aclear, colorless solution. If the solution becomes cloudy, discard.

ForIntravenous use

Reconstitute with sodium chloride injection. The volume recommended for reconstitution is 5SmL
for the 5000 unit and 10mL for 10 000 unit vials. Dlsso|ve without shaking. This solution may be
used for direct i ion. For i ion by infusion, solutions should be
diluted with the isotonic solutions, Sodium Chloride injection or Dextrose Injection 5%.

FnrlnlramuscularUse

When L-Asparg is ini i ly ing to the sechdule cited in the
induction regimen, reconstitution is carried out by adding 2ml Sodium Chloride Injection to the
10,000 unit Vial. The reconstituted solution contains 5,000 international units (1U)/mL.

Special Handling

L-Asparginase may be irritating to eyes, skin and the upper respiratory tract. It has also been

shown to be embryotoxic and teratogonic by the intravenous route in animal studies. Due to the

drug S potentlal toxic properties, appropriate precauhons mcludlng the use of appropnate safety
for the of L-Asparg for

of dust or aerosnls and contact with skin or mucous membranes, especially those of the eyes,

must be avoided.

Accidental Contact Measures

Ifaccidental eyes contactoccur, copious irrifation for at least 15 mintutes with water, normal saline
or a balanced salt ophthalmic irrigating solution should be instituted immediately, followed by
prompt If acci skin contact occur, the affected part should be
washed immediately, with soap and water, medical attention should be sought. If inhaled, remove
from exposure and seek medical attention.

Parentral drug products should be inspected visually for particulate matter, cloudiness or
discoloration prior to administration, whenever solution and container permit. If any of these are
present, discard the solution. However, occasionally, a very small number of gelatinous fiber-like
particles may develop on standing. Filtration through a 5.0 micron filter during administration will
remove the particles with no resultant loss in potency.

DOSAGE FORMAND STRENGTH
5,000 International Units or10,000 International Units as lyophilized powder in single-use vial.

OVERDOSE
The acute intravenous LD,, of L-Asparginase for mice was about 50,000 I.U/kg and for rabbits
about 22,000 1.U/kg

CONTRAINDICATIONS
Serious allergic reactions to L-A i orotherE ichia coli-derived L-
Serious thrombosis with prior L-asparaginase therapy
Pancreamls with pnor L- Asparaglnasetherapy
T with prior L-Asp:

WARNING AND PRECAUTION

d Serious Aliergi
Serious allergic reactions can occur in patients receiving L-Asparginase for Injection. The risk of
serious allergic reactions is higher in patients with prior exposure to L-Asparginase or other
Escherichia coli-derived L-Asparginase. Observe patients for one hour after administration of
L-Asparginase in a setting with resuscitation equipment and other agents necessary to treat

anaphylaxis (for example, epinephrine, oxygen, i steroids,
Discontinue L-Asparginase in patients with serious allergic reactions.
Thrombosls

Serious thrnmbutlc events including sagittal sinus thrombosis can occur in patients receiving
L- i in patients with serious thrombotic events.

L
Pancrealilis
Pancreatitis, in some cases fulminant or fatal, can occur in patients receiving L-Asparginase.
Evaluate patients with abdominal pain for evidence of pancreatitis. Discontinue L-Asparginase in
patients with pancreatitis.

Glucose Intolerence

Glucose intolerance can occur in patients receiving L-Asparginase. In some cases, glucose
intoleranceis irreversible. Monitor serum glucose.

Coaguiopathy

Increased prothrombin time, i partial in time, and hypofibril ia can
occur in patients receiving L-Asparginase. CNS hemorrhages have been observed. Monitor
coagulation parameters at baseline and periodit during and after Initiate

with fresh-frozen plasma to replace coagulation factors in patients with severe or symptomatic
coagulopathy.

Hepatotoxicity and Abnormal Liver Function

Fulminant hepatic failure occurs. Hepatotoxicity and abnormal liver function, including elevations
of AST (SGOT), ALT (SGPT), alkaline phosphatase, bilirubin (direct and indirect), and depression
of serum albumin, and plasma fibrinogen can occur. Fatty changes in the liver have been
documented on biopsy. Evaluate hepatic enzymes and bilirubin pretreatment and periodically
during treatment.

ADVERSE REACTION

The following serious adverse reactions occur with L-Asparginase treatment [see Warnings and
Precautions (5)]:

*Anaphylaxis and serious allergic reactions

Serious thrombosis

Pancreatitis

«Glucose intolerance

«Coagulopathy

*Hepatotoxicityand abnormal liverfunction

The most common adverse reactions with L-Asparginase are allergic reactions (including
anaphylaxis), hyperglycemia, pancreatitis, central nervous system (CNS) thrombosis,
coagulopathy, hyperbilirubinemia, and elevated transaminases.

Clinical Trials and Post-Marketing Experience

The adverse reactions included in this section were identified in single-arm clinical trials in which
L-Asparginase was administered as part of a multi-agent regimen or from spontaneous post-
marketing reports or published literature.

Because these adverse events were identified in clinical trials that were not designed to isolate the
adverse effects of L-Asparginase or were reported voluntarily from a population of uncertain size,
itis not always possible to reliably estimate their frequency or establish a causal relationship to

drugexposure.
Serious Adverse Reactions

phylaxis and serious gil ions. Allergicreactions have occurred with the first dose and
with doses of L- i The risk of serious allergic reactions appears to be

higher in patients with prior exposure to L-Asparginase or other Escherichia coli-derived
L-asparaginases.
Serious thrombosis, including sagittal sinus thrombosis
Pancreatitis, in some cases fulminantor fatal
Glucose intolerance, in some cases irreversible

including i partial thr in time, and
decreased fibrinogen, protein C, protem S and antlthrombm I11. CNS hemorrhages have been
reported.
Hepatotoxicity, in some cases fatal, canoccur.
Central Nervous System effects including coma, seizures, and hallucinations.

Common Adverse Reactions

Azotemia, liverfunction abnormalities, including hyperbilirubinemia, and elevated
Other
Hyperlipidemia including hypertri idemia and

Immunogenlclty

As withall therapeutic proteins, thereis a potential for i icity, defined as of

bindingand/orneutralizing antibodies to the product.

L-Asparginase is a bacterial protein and can elicit antibodies in patients treated with the drug. In 2

prospectively designed clinical trials (N=59 and 24), approximately one quarter of the patients

developed antibodies that bound to L- Asparglnase as measured by enzyme-linked

immunosorbent assays (ELISA). Clinical to L-Aspargi in studies

werecommnnranglngfrumSZ 5%to 75% In di I anddosing
ied. Patients with were more likely to have antibodies than

those withnut y itivity reactions. reactions have been associated with

i of L-Aspargil . Incil of antlbody formation was Iower upon flrst
of L- second ini The q y of antibody

in adults relative to children is unknown. There is insuffi i to on

neutralizing antibodies; however, higher levels of antibody correlated with a decrease in
Asparginase activity.
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