
SERVICES TO MEDICINE 

Dockets Management Branch 
Food & Drug Administration 
Department of Health and 
Human Services, Room 1061 
5630 Fishers Lane 
Rockville, MD 20657 

September 7, 2000 

Suitability Petition for Cladribine-Lipomed 

Dear Sirs, 

Prior to the submission of the ANDA for Cladribine-Lipomed, we hereby request a change from 
the listed drug by the following petition: 

Leustatin (Cladribine, 2-CDA) produced by Ortho Biotech, Raritan, NJ 08869, 
NDA number 02100. One ampule contains 10 mg of active ingredient in 10 ml 
solution, i.e. 1 mg / ml. Leustatin is approved in the US for the treatment of 
Hairy Cell Leucemia. 

- Cladribine-Lipomd 

Cladribine-Lipomed (Cladribine, 2-CDA) contains the identical active ingredient like 
the listed drug Leustatin. One ampule contains 10 mg of API, formulated in 5 ml 
sodium chloride solution, resulting in the double concentration of 2 mg I ml in 
comparison to the listed drug. The API of Cladribine-Lipomed is of the same 
pharmacological and therapeutic class and has the same therapeutic effect as the 
listed reference drug Leustatin. 

USA: LIPOMED INC. ONE BROADWAY, CAMBRIDGE, MA 02142 C (617) 577 7222 FAX (617) 577 1776 

SWITZERLAND: LIPOMED AG, FABRIKMATTENWEG 4, CH-4144 ARLESHEIM \ ++41 61 702 02 00 FAX ++41 61 702 02 20 

INTERN!3 http:l/www.lipomed.com. e-mail: lipomed@lipomed.com. 



i omed P SERVICES TO MEDICINE 

- Requested Change 

The FDA shall allow the submission of the abbreviated new drug application for 
Cladribine-Lipomed, injection in a strength of 10 milligrams / 5 millilitres. This 
corresponds to a double concentration in comparison to the listed reference drug 
Leustatin. Since the content of the API in one ampule is the same in both the 
proposed and the listed drug - 10 milligrams of Cladribine - there is no difference 
in the final formulation because the listed and the proposed drugs are further diluted 
in an infusion bag during the preparation of the solution for the intravenous infusion. 

We enclose the package insert of Cladribine-Lipomed (proposed drug) as well as the label of the 
listed reference drug. If additional information is requested, please contact us in Cambridge, MA 
(phone 617 577 7222, fax 617 577 1776, email lipomed@tiac.net). 

Sincerely yours, 

Lipomed Inc. 

Mario Pasquier 
President and CEO Vice President 

enclosures: 

- package insert draft of Cladribine-Lipomed 
- package insert of Leustatin 

USA: LIPOMED INC, ONE BROADWAY, CAMBRIDGE, MA 02142 C (617) 577 7222 FAX (617) 577 1776 

SWITZERLAND: LIPOMED AG, FABRIKMATTENWEG 4, CH-4144 ARLESHEIM C ++41 61 702 02 00 FAX ++41 61 702 02 20 

INTERNET: http://www.lipomed.com. e-mail: lipomed@lipomed.com. 



CLADRIBINE-Lipomed 
Rx ONLY. 

For intravenous Infusion Only 
WARNINGS 

Cladribine Injection should be administered under the supervision of a qualified physician experienced in the use of antineoplastic therapy. Suppression 
of bone marrow function should be anticipated. This is usually reversible and appears to be dose dependent. Serious neurological toxicity (including 
irreversible paraparesis and quadraparesis) has been reported in patients who received cladribine injection by continuous infusion at high doses (4 to 9 
times the recommended dose for Hairy Cell Leukemia). Neurologic toxicity appears to demonstrate a dose relationship; however, severe neurological 
toxicity has been reported rarely following treatment with standard cladribine dosing regimens, 
Acute nephrotoxicity has been observed with high doses of cladribine (4 to 9 times the recommended dose for Hairy Cell Leukemia), especially when 
given concomitantly with other nephrobdc agents/therapies. 

DESCRIPTION 

Cladribine Injection (also commonly known as 2-chloro-2’-deoxy-B-D-adenosine) is a synthetic antineoplastic agent for continuous intravenous infusion. It is a clear, colorless, sterile, 
preservative-free, isotonic solution. Cladribine Injection is available in single-use vials containing IO mg (2mg ! ml) of Cladribine. a chlorinated purine nucleoside analog, Each mL of 
Cladribine injection contains 2 mg of the active ingredient and 45 mL (0.15 mEq) of sodium chloride as an inactive ingredient. The solution has a pH range at 5.5 to 8.0. Phosphoric acid 
and/or dibasic sodium phosphate may have been added to adjust the pH to 8.3 i 0.3. The chemical name for cladribine is 2-chloro-6-amino-9-(2-doexy-B-D-erythro-puranosyl) 
punne and the structure is represented below: 

(STRUCTURAL FORMULA) 

Molecular Formula = LHI.CIN~O~ Molecular Weight = 285.59 

CLINICAL PHARMACOLOGY 

Cellular Resistance and Sensitivity: 
The selective toxicity of 2-chloro-2’-deoxy-B-0-adenosine towards certain normal and malignant lymphocyte and monocyte populations is based on the relative activities of deoxycytidine 
kinase and deoxynucleotidase. Cladribine passively crosses the cell membrane. In cells with a high ratio of deaxycytidine kinase to deoxynucleotidase, it is phosphorylated by 
deoxycytidine kinase to 2-chloro-2’-deoxy-B-D-adenosine monophosphate (2CdAMP). Since 2-chloro-2 ‘-deoxy-B-D-oadenosine is resistant to deamination by adenosine deaminase and 
there is little deoxynudeotide deaminase in lymphocytes and monocytes, P-CdAMP accumulates intracellularly and is subsequenny converted into the active triphosphate 
deoxyoudeotide. 2-ehlom-2’-deoxy-O-o-adenosine siphosphats (PCdATP). It is postulated that cells with high deoxycytidine kinase and law deaxynudeatidasa activities will be selectively 
killed by 2-chloro-2-aeoxy-O-o-adsnosins as toxic deonlnucleorides accumulate intracellular@. Cells containing high concentrattons at deoxynuceeaides are unable to properly repair 
srngle-strand DNA breaks. The broken ends at DNA activate the enqme poly (ADP-ribase) polymerase resulting in NAD and ATP depletion and disruption of cellular metabolism. There is 
evidence, also, that 2CdATP is incorporated into the ONA at dividing cells, resulting in impairment of DNA synthesis. Thus, 2chloro-2--deoxy-R-o-adenosine can be distinguished from 
other chemotherapeutic agents affecting purine metabolism in that it is cytotoxic to both actively dividing and quiescent lymphacytes and monocytes. inhibiting both DNA synthesis and 
repair. 

HUMAN PHARMACOLOGY 

In a clinical investigation, 17 patients with Hairy Cell Leukemia and normal renal function were treated for 7 days with the recommended treatment regimen of cladribine (0.09 mglkglday) 
by continuous intravenous infusion. The mean steady-state serum concentration was estimated to be 5.7 nglmL with an estimated systemic clearance of 663.5 mL/h/kg when cladribine 
was given by continuous infusion over 7 days. In Hairy Cell Leukemia patients, there does not appear to be a relationship between serum concentrations and ultimate clinical outcome. In 
another study, B patients with hematologic malignancies received a two (2) hour infusion of dadribine (0.12 mglkg). The mean end-of-infusion plasma cladribine concentration was 48 k 
I 9 ng/mL For 5 of these patients, the disappearance of cladribine could be described by either a biphasic or triphasic decline For these patients with normal renal function, the mean 
terminal half-life was 5.4 hours. Mean values for clearance and steady-state volume of distribution were 978 f 422 mL/kg and 4.5 t 2.8 Ukg, respectively. Plasma concentrations are 
reported to decline multi-exponentially afler intravenous infusions with terminal half-lives ranging from approximately 3 to 22 hours. In general, the apparent volume of distribution of 
cladribine is very large (mean approximately 9 L/kg), indicating an extensive distribution at cladribine in body tissues. The mean half-life of cladribine in leukemic cells has been reported 
to be 23 hours. Cladribine penetrates into cerebrospinal fluid. One report indicates that concentrations are approximately 25% of those in plasma. Cladribine is bound approximately 
20% to plasma proteins. Except far some understanding of the mechanism of cellular toxicity, no other information is available on the metabolism of cladribine in humans. An average of 
18% of the administered dose has been reported to be excreted in urine of patients with solid tumors during a B-day continuous intravenous infusion of 3.5 to 8.1 mglm2lday of cladrlbine. 
The effect of renal and hepatic impairment an the elimination of cladribine has not been investigated in humans. Two single-center open label studies of cladribine have been conducted 
in patients with Hairy Cell Leukemia with evidence of active disease requiring therapy. In the study conducted at the Scripps Clinic and Research Foundation (Study A), 89 patients were 
treated with a single course of cladribine given by continuous intravenous infusion for 7 days at a dose of 0.09 mglkglday. In the study conducted at the M.D. Anderson Cancer Center 
(Study B), 35 patients were treated with a 7day continuous intravenous infusion of cladribineat a comparable dose of 3.6 mg/m2/day. A complete response (CR) required clearing of the 
peripheral blood and bone marrow of hairy cells and recovery of the hemoglobin to 12 g/dL, platelet count to 100 x 109/L, and absolute neutrophil count to 1500 x 106/L. A good partial 
response (GPR) required the same hematologic parameters as a complete response, and that fewer than 5% hairy cells (~25% of pretreatment levels) were reclassified as partial 
responses and were not considered to be complete responses with relapse. Among patients evluable for efficacy (N=106), using the hematologic and bone marrow response criteria 
describe above, the complete response rates in patiuents treated with cladiribine were 85% and 68% for Study B, respectively, yielding a combined overall response rate of 88% in 
evluable patients treated with cladiribine. Using an intent-to-treat analysis (N=123) and further requiring no evidence of splenomegaly as a criterion for CR Qi.e., no palpable spleen on 
physical examination and <13cm on CT scan), the complete response rates for Study A and Study B were 54% and 53%, respectively, giving a combined CR rate of 54%. The overall 
response rates (CR + GPR + PR) were 90% and 85%, for studies A and B, respectively, yielding a combined overall response rate of 89%. 

RESPONSE RATES TO CALDRIBINE TREATMENT IN 
PATIENTS WITH HAIRY CELL LEUKEMIA 

Intent-to-treat Population 



In these studies, 60% of the patients had not received prior chemotherapy for Hairy Cell Leukemia or had undergone splenectomy as the only prior treatment and were receiving 
cladribine as a first-line treatment. The remaining 40% of the patients received cladribine as a second-line treatment, having been treated previously with other agents, including 
interferon and/or deoxycoformycin. The overall response rate for patients without prior chemotherapy was 92%; compared with 84% for previously treated patients. Cladribine is active in 
previously treated patients; however, retrospective analysis suggests that the overall response rate 
is decreased in patients previously treated with splenectomy or deoxycoformycin and in patients refractory to cx-interferon. 

OVERALL REPSONSE RATES (CR + GP+PR) TO CLADRIBINE 
TREATMENT IN PATIENTS WITH HAIRY LEUKEMIA CELL 

OVERALL NR + RELAPSE 

No Prior Chemotherapy 
RESPONSE (N=123) ,- 

6am 6+4 
92% 14% 

Any Prior Chemotherapy 41149 a+3 
84% 22 % 

Previous Splenectomy 32i41’ 9+1 
78% 24% 

Previous Interferon 40148 8+3 
83% 23% 

Interferon Refractory 6111’ 5+2 
55% 64% 

Previous Deoxycoformycin 316’ 3+1 
50% 66% 

NR = No Response 
‘Pc0.05 

After reversible decline, normalization of peripheral blood counts (Hemoglobin ‘12 g/dL. Platelets ~100 x 109/L, Absolute Neutrophil Count (ANC) >I500 x IO//L) was achieved by 92% 
of evaluable patients. The median time to normalization of peripheral counts was 9 weeks from the start at treatment (Range: 2 to 72). The median time to normalization of Platelet 
Count was 2 weeks, the median time to normalization of ANC war 5 weeks and the median time to normalization of Hemoglobin was 6 weeks. With normalization of Platelet Count and 
Hemoglobin, requirements for platelet and RBC transfusions were abolished after Months 1 and 2, respectively, in those patients with complete response, Platelet recovery may be 
delayed in a minority of patients with severe baseline thrombocytopenia. Corresponding to normalization of ANC, a trend toward a reduced incidence of infection was seen after the third 
month, when compared to the months immediately preceding cladribine therapy. See also WARNINGS, PRECAUTIONS and ADVERSE REACTIONS. 

TIME TO NORMALIZATION OF PERIPHERAL BLOOD COUNTS 
Median Time to Normalization of Count’ 

For patients achieving a complete response, the median time to response (i.e., absence at hairy cells in bone marrow and peripheral blood together with normalization of peripheral blood 
parameters), measured from treatment start, was approximately 4 months. Since bone marrow aspiration and biopsy were frequently not performed at the time of peripheral blood 
normalization, the median time to complete response may actually be shorter than that which was recorded. At the time of data cut- off, the median duration of complete response was 
greater than 8 months and ranged to 25+ months. Among 93 responding patients, seven had shown evidence of disease progression at the time of the data cut-off. In four of these 
patients, disease war limited to the bone marrow without peripheral blood abnormalities (pathologic progression), while in three patients there were also peripheral blood abnormalities 
(clinical progression). Seven patients who did not respond to a first course of cladribine received a second course of therapy. In the flve patients who had adequate follow-up, additional 
courses did not appear to improve their overall response. 

INDICATIONS AND USAGE 
Cladribine is indicated for the treatment of active Hairy Cell Leukemia as defined by clinically significant anemia, neutropenia, thrombocytopenia or disease-related symptoms, 

CONTRAINDICATIONS 
Cladribine is contraindicated in those patients who are hypersensitive to this drug or any of its components. 

WARNINGS 
Severe bone marrow suppression, including neutropenia, anemia and thrombocytopenia has been commonly observed in patients treated with cladribine, especially at high doses. At 
initiation of treatment, most patients in the clinical studies had hematologic impairment as a manifestation of activity Hairy Cell Leukemia. Following treatment with cladribine, further 
hematologic impairment occurred before recovery of peripheral blood counts began. During the first two weeks afler treatment initiation, mean Plaielet Count, ANC, and Hemoglobin 
concentration declined and subsequently increased with normalization of mean counts by Day 12, Week 5 and Week 8. respectively. The myelosuppressive effects of cladribine were 
most notable during the first month following treatment. Forty-four percent (44%) of patients received transfusions with RBCs and 14% received transfusions with platelets during Month 
I, Careful hematologic monitoring, especially during the first 4 to 8 weeks after treatment with cladribine, is recommended. See PRECAUTIONS. 
Fever (T PzlooF) was associated with the use of cladribine in approximately two-thirds of patients (131/196) in the first month of therapy. Virtually all of these patients were treated 
empirically with parenteral antibiotics. Overall, 47% (931196) of all patients had fever in the setting of neutropenia (ANC z IOOO), including 62 patients (32%) with severe neutrapenia (i.e., 
ANC 2 500) 
In a Phase I investigational study using cladribine in high doses (4 to 9 times the recommended dose for Hairy Cell Leukemia) as part of a bone marrow transplant conditioning regimen, 
which also included high dose cyclophosphamide and total body irradiation, acute nephrotoxicity and delayed onset neurotoxicity were observed Thirty-one (31) poor-risk patients with 
drug-resistant acute leukemia in relapse (29 cases) or non-Hodgkins Lymphoma (2 cases) received cladrlbine for 7 to 14 days prior to bone marrow transplantation, During infusion, 8 
patients experienced gastrointestinal symptoms. While the bone marrow was initially cleared of all hematopoietic elements, including tumor cells, leukemia eventually recurred in all 
treated patients. VVrthin 7 to 13 days after starting treatment with cladribine, 6 patients (19%) developed manifestations of renal dysfunction (e.g., acidosis, anuria, elevated serum 
creatinine, etc ) and 5 required dialysis. Several of these patients were also being treated with other medications having known nephrotoxic potential. Renal dysfunction was reversible in 
2 of these patients. In the 4 patients whose renal function had not recovered at the time of death, autopsies were performed; in 2 of these, evidence of tubular damage was noted. Eleven 
(I 1) patients (35%) experienced delayed onset neurologic toxicity. In the majority, this was characterized by progressive irreversible motor weakness (paraparesis/quadrlparesis), of the 
upper and/or lower extremities, first noted 35 to 84 days after starting high dose therapy with cladribine. Non-invasive testing (electromyography and nerve conduction studies) was 
consistent with demyelinating disease. Severe neurologic toxicity has also been noted with high dosers of another drug in this class. 
Axonal peripheral polyneurophathy was observed in a dose escalation study at the highest dose levels (approximately 4 times the recommended dose for Hairy Cell Leukemia) in patients 
not receiving cyclophosphamide or total body irradiation. Severe neurological toxicity has been reported rarely following treatment with standard cladribine dosing regimens. In patients 
with Hairy Cell Leukemia treated with the recommended treatment regimen (0.09 mglkglday for 7 wnsecutive days), there have been no reports of nephrologic toxicities, Of the 196 
Hairy Cell Leukemia patients entered in the two trials, there were 8 deaths following treatment. Of these, 6 were of infectious etiology, including 3 pneumonias, and 2 occurred in the first 
month following cladribine therapy. Of the 8 deaths, 6 occurred in previously treated patients who were Refractory to interferon. Benzyl alcohol is a constituent at the recommended diluent 
for the 7-day infusion solution. Benzyl alcohol has been reported to be associated with a fatal “Gasping Syndrome” in premature infants, See DOSAGE AND ADMINISTRATION. 
Pregnancy Category DCladribine should not be given during pregnancy. Cladribine is teratogenic in mice and rabbits and consequently has the potential to cause fetal harm when 
administered to a pregnant woman. A significant increase in fatal variations was observed in mice receiving 1.5 mglkglday (4.5 mglm2) and increased resorptlons, reduced litter size and 
increased fetal malformations were observed when mice received 3 mglkglday (9 mg/m2). Fetal death and malformations were observed in rabbits that received 3 mg/kg/day 



(33 mg/m2). No fetal effects were seen in mice at 0.5 mglkglday (1.5 mglm2) or in rabbits at 1 mglkglday (11 mglm2). Although there is no evidence of teratogenicity 
in humans due to cladribine, other drugs which inhibit DNA synthesis (e.g..methotrexate and aminopterin) have been reported to be teratoogenic in humans, Cladribine 
has been shown to be embryotoxic in mice when given at doses equivalent to the recommended dose. There are no adequate and well controlled studies in pregnant women. It 
cladribine is used during pregnancy, or if the patient becomes pregnant while taking the drug, the patient should be apprised of the potential hazard to the fetus. Women of childbearing 
age should be advised to avoid becoming pregnant. 

PRECAUTIONS 
General: Cladribine is a potent antineoplastic agent with potentially significant toxic side effects. It should be administered only under the supervision of a physician experienced with the 
use of cancer chemotherapeutic agents. Patients undergoing therapy should be closely observed for signs of hematologic and non-hematologic toxicity. Periodic assessment or 
peripheral blood counts, particularly during the first 4 to 6 weeks post-treatment, is recommended to detect the development of anemia, neutropenia and thrombocytopenia and for early 
detection of any potential sequelae (eg., infection or bleeding). As with other potent chemotherapeutic agents, monitoring of renal and hepatic function also recommended, especially in 
patients with underlying kidney or liver dysfunction. See 
WARNINGS and ADVERSE RUCTIONS. 
Fever was a frequently observed side effect during the first month on study. Since the majority of fevers occurred in neutropenic patients, patients should be closely monitored during the 
first month of treatment and empiric antibiotics should be initiated as clinically indicated. Although 69% of patients developed fevers, less the l/3 of febrile events were associated with 
documented infection. Given the known myelosuppressive effects of cladribine. practitioners should carefully evaluate the risks and benefits of administering this drug to patients with 
active infections. See WARNINGS and ADVERSE REACTIONS. 
There are inadequate data on dosing of patients with renal or hepatic insufficiency. Development of acute renal insufficiency in some patients receiving high doses of cladribine has been 
described. Until more information is available. caution is advised when administerina the drua to patients with known or SUSDeCted renal or heoatic insufticiencv See WARNINGS. 
Rare cases of tumor lysis syndrome have been reported in patients treated with clad>bine wi& other hematologic malignandies having a high humor burden. Cl&ibine must bediluted in 
designated intravenous solutions prior to administration. See DOSAGE AND ADMINISTATION. 
Laboratory Tesh: During and following treatment, the patient’s hematologic profile should be monitored regularly to determine the degree of hematopoietic suppression. In the clinical 
studies, following reversible declines in all cell counts, the mean Platelet Count reached 100x109/L by Day 12, the mean Absolute Neutrophil Count reached 1500 x 106/L by Week 5 and 
the mean Hemoglobin reached 12 g/gL by Week 8. After peripheral counts have normalized, bone marrow aspiration and biopsy should be performed to confirm response to treatment 
with cladribine. Febrile events should be investigated with appropriate taboratory and radiologic studies. Periodic assessment of renal function and hepatic function should be performed 
as clinically indicated: 
Drug /nteracfions:There are no known drug interactions with cladribine. Caution should be exercised if cladribine is administered before, after, or in conjunction 
with other drugs known to cause immunosuppression or myelosuppresion- See WARNINGS. 
Carcinogenesis. Mutagenesis, hpairmenf of Feffility: No animal carcinogenicity studies have been conducted with cladribine. However. its carcinogenic potential cannot be excluded 
based on demonstrated genotoxicity of cladribine. 
As expected for compounds in this class, the actions of cladribine yield DNA damage. In mammalian cells in culture, cladribine caused the accumulation of DNA strand breaks. Cladribine 
was also incorporated into DNA of human lymphoblastic leukemia cells. Cladribine was not mutagenic in vitro (Ames and Chinese hamster ovary cell gene mutation tests) and did not 
induce unscheduled DNA synthesis in primary rat hepatocyte cultures. However, cladribine was clastogenic both in v&o (chromosome aberrations in Chinese hamster ovary cells) and in 
vive (mouse bone marrow micronucleus test). When administered intravenously to Cynomolgus monkeys, cladribine has been shown to cause suppression of rapidly generating cells, 
including testicular cells. The effect on human fertility is unknown. 
Pregnancy: Terafogenic Effects; Pregnancy Category D: See WARNINGS. 
Nursing Mothers. It is not known whether this drug 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 cladribine, a decision should be made whether to discontinue nursing or discontinue the drug, taking into account the importance of the drug for the mother, 
Pediatric Use: Safety and effectiveness in pediatric patients have not been established. In a Phase I study involving patients 1 to 21 years old with relapsed acute leukemia, cladribine 
was given by continuous intravenous infusion In doses ranging from 3 to 10.7 mglm2/day for 5 days (one-half to twice the dose recommended in Hairy Cell Leukemia). In this study, the 
dose-limiting toxicity was severe myelosuppression with profound neutropenia and thrombocytopenia. At the highest dose (10.7 mglm2lday), 3 of7 patients developed irreversible 
myelosuppression and fatal systemic bacterial or fungal infections. No unique toxicities were noted in this study. See WARNINGS and ADVERSE REACTIONS. 

ADVERSE REACTIONS 
Safety data are based on 196 patients with Hairy Cell Leukemia: the original cohort of 124 patients plus and additional 72 patients enrolled at the same two centers after the original 
enrollment cutoff. In Month 1 of the Hairy Cell Leukemia clinical trials, severe neutropenia was noted in 70% of patients, fever in 69%.and infection was documented in 28%. Other 
adverse experiences reported frequently during the first 14 days after initiating treatment included: fatigue (45%),nausea (28%), rash (27%), headache (22%) and injection site reactions 
(19%) Most non-hematologic adverse experiences were mild to moderate in severity. Myelosuppression was frequently observed during the first month after starting treatment. 
Neutropenia (ANC < 500 x 106/L) was noted in 70% of patients, compared with 26% in whom it was present initially. Severe anemia (Hemoglobin ~8.5 g/dL) developed in 37% of 
patients, compared with 10% initially and thrombocytopenia (Platelets < 20 x109/L] developed in 12% of patients, compared to 4% in whom it was notedinitially. During the first month, 
54 of 196 patients (28%) exhibited documented evidence of infection. Serious infections (e.g., septicemia, pneumonia) were reported 
in 6% of all oatients: the remainder were mild or moderate. Several deaths were attributable to infection and/or complications related to the underlvina disease. Durino the second month. 
the overall rate of documented infection was 6%; these infections were mild to moderate and no severe systemic iniections were seen. After the third-month, the moncly incidence of 
infection was either less than or equal to that of the months immediately preceding cladribine therapy. During the first month, 11% of patients experienced severe fever (i.e., ~104~F). 
Documented infections were noted in fewer than one-third of febrile episodes. 
Of the 196 patients studied, 19 were noted to have a documented infection in the month prior to treatment. In the month following treatment, there were 54 
episodes at documented infection: 23 (42%) were bacterial, 11 (20%) were viral and 11 (20%) were fungal. Seven (7) of 8 documented episodes of herpes zoster occurred during the 
month following treatment. Fourteen (14) of 16 episodes of documented fungal infections occurred in the first two months following treatment. Virtually all of these patients were treated 
empirically with antibiotics. See WARNINGS and PRECAUTIONS. 
Analysis of lymphocyte subsets indicates that treatment with cladribine is associated with prolonged depression of the CD4 counts. Prior to treatment, the mean CD4 count was 7661 L.. 
The mean CD4 count nadir, which occurred 4 to 6 months following treatment, was 2721 L. Fifteen (15) months after treatment, mean CD4 counts remained below 500/ L. CD8 counts 
behaved similarly, though increasing counts were observed afler 9 months. The clinical significance of the prolonged CD4 lymphopenia is unclear. 
Another event of unknown clinical significance includes the observation of prolonged bone marrow hypocellarity. Bone marrow cellularity of ~35% was noted afler 
4 months in 42 of 124 patients (34%) treated in the two pivotal trials. This hypocellularity was noted as late as day 1010. It is not known whether the hypocellularity 
is the result of disease related marrow fibro$is or if it is the result of cladribine toxicity. There was no apparent clinical effect on the peripheral blood counts. 
The vast majority of rashes were mild and occurred in patients who were receiving or had recently been treated with other medications (e.g., allopurinol or antibiotics) known to cause 
rash. Most episodes of nausea were mild, not accompanied by vomiting, and did not require treatment with antiemetics. In patients requiring antiemetics, nausea was easily controlled, 
most frequently with chlorpromazine. Adverse reactions reported during the first 2 weeks following treatment initiation (regardless of relationship to drug) by>5% of patients included: 
Sody as a whole: lever (69%). fatigue (45%), chills (9%). asthenia (9%), diaphoresis (9%), malaise (7%), trunk pain (6%) 
Gastrointestinal. nausea (28%), decreased appetite (17%), vomiting (13%), diarrhea (10%). constipation (9%), abdominal pain (6%) 
Hemrc/Lymphatic: purpura (IO%), petechiae (So/), epistaxis (5%) 
Nervous System: headache (22%), dizziness (9%), insomnia (7%) 
Cardiovascular System: edema (6%), tachycardia (6%) 
Respiratory Sysfem: abnormal breath sounds (11%). cough (1 O%), abnormal chest sounds (9%), shortness of breath (7%) 
Skin/Subcutaneous Tissue: rash (27%), injection site reactions (19%), pruritis (6%). pain (6%), erythema (8%) 
Musculoskeletal System: myalgia (7%), arthralgia (5%) 
Adverse experiences related to intravenous administration included: injection site reactions (9%) (i.e., redness 
swelling, pain) thrombosis (2%), phlebitis (2%) and a broken catheter (1%). 
These appear to be related to the infusion procedure and/or indwelling catheter, rather than the medication or the vehicle. From Day 15 to the last follow-up visit, the only events reported 
by>5% of patients were: fatigue (11%). rash (IO%), headache (7%), cough (7%), and malaise (5%). 
For a description of adverse reactions associated with use of high doses in non-Hairy Cell Leukemia patients, see WARNINGS. 
The following additional adverse events have been reported since the drug became commercially available. These adverse events have been reported primarily in patients who received 
multiple courses of cladribine: 
Hemafological: bone narrow suppression with prolonged pancytopenia, including some reports of aplastic anemia; hemolytic anemia, which was reported in patients with lymphoid 
malignancies, occurring within the first few weeks following treatment. 
Hepafic: reversible, generally mild increases in bilirubin and transaminses. 



Nervous System: Neurological toxicity; however, severe neurotoxicity has been reported rarely following treatment with standard cladribine dosing regimens. 
Respiratory System: pulmonary interstitial infiltrates; In most cases, an infectious etiology was identified. 
Skin/Subcutaneous: urticaria, hypereosinophilia. In isolated cases Stevens-Johnson and toxic epidermal necrolysis have been reported in patients who were receiving or had recently 
been treated with other medications (e.g., allopurinol or antibiotics) known to cause these syndromes. 
Opportunistic infections have occurred in the acute phase of treatment due to the immunosuppression mediated by cladribine. 

OVERDOSAGE 
High doses of cladribine have been associated with: irreversible neurologic toxicity (paraparesis/quadriparesis), acute nephrotoxicity, and severe bone marrow 
suppression resulting in neutropenia, anemia and thrombocytopenia. See WARNINGS. There is no known specific antidote to overdosage. Treatment of 
overdosage consists of discontinuation of cladribine, careful observation and appropriate supportive measures, It is not known whether the drug can be removed from the circulation by 

dialysis or hemofiltration. 

DOSAGE AND ADMINISTRATION 
Usual Dose:Tk recommended dose and schedule of cladribine for active Hairy Cell Leukemia is as a single course given by continuous infusion for 7 consecutive days at a dose of0.09 mgf&-/day, 

Deviations from this dosage regimen are not advised. If the patient does not respond to the initial course of cladribine for Hairy Cell Leukemia, it is unlikely that they till benefit from additional courses. 

Physicians should consider delaying or discontinuing the drug if neurotoxicity or renal toxicity occurs. See WARNINGS. 
Specific risk factors predisposing to increased toxicity from cladribine have not been defined. In view of the known toxicities of agents of this class, it would be prudent to proceed carefully 
in patients with known or suspected renal insufficiency or severe bone marrow impairment of any etiology. Patients should be monitored closely for hematologic and non-hematologic 
toxicity. See WARNIWGS and PRECAUTIONS. 
Preparation and Administration of Intravenous Solutions: 
Cladribine must be diluted with the designated diluent prior to administration. Since the drug product does not contain any antmicrobial preservative or bacteriostatic agent, aseptic 
technique and proper envlronmental precautions must be observed in preparatlon of cladribine solutlons. 
To prepare a single daily dose: Add the calculated dose (0.09 mg/kg or 0.09 mL/kg) of cladribine to an infusion bag containing 500 mL of 0.9% Sodium Chloride Injection. Infuse 
continuously over 24 hours. Repeat daily for a total of 7 consecutive days. The use or 5.1. dextrose as a dlluent Is not recommended because of increased degradation of 
cladrtbine. Admixtures of cladribine are chemically and physically stable for at least 24 hours at room temperature under normal room fluorescent light in BaxterViaflexT PVC infusion 
containers. Since limited compatibility data are available, adherence to the recommended diluents and infusion systems is advised. 

24 Hour infusion method 

Dose of 
Cladribine Injection 
1 (day) x O.OSmg/kg 

Recommended Diluent Quantity of Diluent 

0.98 Sodium Chloride Injection 500mL 

To prepare a 7 day infusion: The 7 day infusion solution should only be prepared with Bacteriostatic 0.9% Sodium Chloride Injection (0.9% benzyl alcohol 
preserved). In order to minimize the risk of microbial contamination, bath cladribine injection and the diluent should be passed through a sterile 0.22 disposable hydrophilic syringe filter as 
each solution is being Introduced into the infusion reservoir. First add the calculated dose of cladribine (7 days x 0.09 mg/kg or mL/kg) to the infusion reservoir through the sterile filter, 
Then add a calculated amount of Bacteriostatic 0.9% Sodium Chloride Injection (0.9% benzyl alcohol preserved) also through the filter to bring the total volume of the solution 100 mL. 
After completing solution preparation, clamp off the line, disconnect and discard the filter. Aseptically aspirate air bubbles from the reservoir as necessary using the syringe and a dry 
second sterile filter or a sterile vent filter assembly. Reclamp the line discard the syringe and filter assembly. Infuse continuously over 7 days. Solutions prepared with Bactertostatic 
Sodium Chloride Injection for individuals weighing more than 85 kg may have reduced preservative effectiveness due to greater dilution of the benzyl alcohol preservative. Admixtures for 
the 7 day infusion have demonstrated acceptable chemical and physical stability far at least 7 days in the SIMS Deltec MEDICATION CASSETTE N Reservoia. 

7 day infusion method 
(use sterile 0.22 p filter 

when preparing 
infusion solution) 

Dose of 
Cladribine Injection 

7 (days) x 0.09 mg/kg 

Recommended Diluent 

Bacteriostatic 0.9% 
Sodium Chloride 

Injection 
(0.9% benzyl alcohol) 

Quantity of Diluent 

--. “_. 
q.s.to 100 mL 

Since Limited compatibility data are available, adherence to the recommended diluents and infusion systems is advise 
Solutions containing cladribine should not be mixed with other intravenous drugs or additives or infused simultaneously via a common intravenous line, since compatibility testing has not 
been performed. Preparations containing benzyl alcohol should not be used in neonates. See WARNINGS. 
Care must be taken to assure the sterility of prepared solutions. Once diluted, solutions of cladribine should be administered promptly or stored in the refrigerator (20 to 80 C) for no more 
than 8hours prior to start of administration. Vials of cladribine are for single-use only. Any unused portion should bediscarded in an appropriate manner. See Handling and Disposal: 
Parenteral drug products should be inspected visually for particulate matter and discoloration prior to administration, whenever solution and container permit. A precipitate may occur 
during the exposure of cladribine to low temperatures; it may be resolutilized by allowing the solution to warm naturally to room temperature and by shaking vigorously. DO NOT HEAT 
OR MICROWAVE. 
Chemical Stability of Vials: 
When stored in refrigerated conditions between 2’to 8’ C (36’to 46’F) protected from light, unopened vials of cladribine are stable until the expiration date indicated on the package. 
Freezing does not adversely affect the solution. If freezing occurs, thaw naturally to room temperature. DO NOT heat or microwave. Once thawed, the vial of cladribine is stable until 
expiry if refrigerated. 00 NOT refreeze. Once diluted, solutions containing cladribine should be administered promptly or stored in the ref refrigerator (2” to 8”) for no more than 8 hours 
prior to administration. 
Handling and Disposal: 
The potential hazards associated with cytotoxic agents are well established and proper precautions should be taken when handling, preparing, and administeringcladribine. The use of 
disposable gloves and protective garments is recommended. If cladribine contacts the skin or mucous membranes, wash the involved surfaceimmediately with copious amounts of water, 
Several guidelines on this subject have been published. There is no general agreement that all of the proceduresrecommended in the guidelines are necessary or appropriate. Refer to 
your institution’s guidelines and all applicable state/local regulations for disposal of cytotoxic waste. 

HOW SUPPLIED 
Cladribine Injection is supplied as a sterile, preservative-free, isotonic solution containing 10 mg (2 mglmL) of cladribine as 5 mL filled into a single-use clear flint glass 10 mL vial, 
individually boxed. NDC 55390-124-01 Store refrigerated 2’to 8’C (3630 46OF). Protect from light during storage. 
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ZemuronXont. 

CLINICAL PHARMACOLOGYI and the assoaated rapit 
apon~aneous remve~): inihation cd the mfosion s&r sub 
siantial retwo ofn.&omuscular hmction (more than 109 
of eontml T,), may owes&ate additional bolos doses u 
maintain adeouah blcck for sureerv. 
Upon r.ochIng the desired level i n&omuscolar block. thd 
infusion of ZEMURON* must be individualized for eact 
patient. The rate or administration should be adWed ac 
cording to the patient’s twitch response aa monitored witl 
the oee of a peripheral new. stimulator. lo clinical trials 
infusion rates have ranged from 0.004 to 0.016 mg!kg!min 
Inhalation anesthetics, particularly enflurano and iso0u 
raw may enhance the oeummuscular blocking actio. o’ 
oondepolarizing muscle relaxants In the preseac. o 
steady-state concentrations of en6urnne or isoflurane. il 
may be necessary to reduce the rate of infusion by 30 tc 
50%. at 45-60 minutes after the intobating dose. 
Sponkneaus recovery and reveral of neuromuscular block 
ad. following discontinuation of ZEMURONN infusior 
may be expected to proceed at ret.8 mmperable to that r0l, 
lowino comoaroble total doses administered by rewtitivc 
balus~mjec~ions (see Pharmacodynam~cs subsection 01 
CLINICAL PHARMACOLOGY). 
Infusion solutions ofZEMUFtON” con be prepared by mk 
iap ZEMIJRONN with ao appropriate mfusioa solotior 
sdh as 5% glucose in water o~iactated Ringers (se+ Corn. 
patibility). Unused portions of infusion solutions ahould bc 
discarded. 
Infusion rates of ZEmONIy can be mdividualized for 
each patient using the following tables as guidelines: 
I.% table 6 at top of previous peg.1 
Isee table 7 at +&p Of piWiOUS pog.1 
Uu In Pedistria: Initial doses of 0.6 mgflcg in pediatric 
patients under halothaoe anesthesia produce excellent ta 
good intobating conditions within 1 minute. The median 
(range) time to maximum block was 1 (0X3.3) mlnutds). 
This dose will orovide a median (raneel time of clib-dcal R 
luxation of 41 ti4-66) minutes in 3 &&s-l year pediatric 
patients and 27 (I74!) minutes in I-lZyear-old pediatric 
patients. Mamtenaoce doses of0.075~,.125 mg!kg. admin. 
istered upon return of T, to 25% of mntml. pmvide climcal 
relaxat~oo for I-10 minutes. 
Spontaneous recovery proceeds at approximately the same 
rate in pediatric patients (3 months-l year, as in adults. 
but is more rapid in pediatric patients (l-12 years) thao 
adults (see Tables 2 and 4 in Pharmscodynamics subsection 
of CLINICAL PHARMACOLOGY). A contiouow infusion of 
ZEMUROF tmcuronium bmmidc) 1n~wti.n iniW& at. 
rate 0ro.012 mglkglmin upon return orT, to 10% Orcontml 
(one tWi&h preeeot in the traio+f-four), may &O be Used to 
maintain nwromoscular blockade in pediatric patients. 
The infusion of ZEMURONN must be individualized for 
each patient The rate of administmtion should be adjusted 
according to the patient’s twitch response as monitored with 
the use ofa penpherol nerve stimulator. Spootaneous remv. 
cry and reversal of neuromuscular blcckads followmg dis- 
continuation of ZEMUROP infusion may be expected to 
omeed at rates comaarable to that follourinc similar total . 
exposure to single bolos doses (see Phrrmaccdynamics sub. 
section of CLINICAL PHAIu&4COLOGn. 
Use in Obese Petienh: An analysis across all U.S. am- 
trolled c1imcal studies indicates that the pharmacodynam- 
its of ZEMUROF (nxuronium bromide) Injection are not 
different between obese and non-obese patients when dosed 
based upon their actual body weight. 
Uee in GnietricE Geriatric oatients (265 war) exhibited 
a slightly prolonged median <mng.J clinicalhurotion of46 
(22-731. 62 (49-75). and 94 (64-136) minutes under ooioid/ 
nitrous’otideJoxyg& ~esthei. following dosee of O.i;, 0.9 
and 13 m&e. reswctivel~. Maintenance doses of 0.1 and 
0.15 mg/ki ZiMuitONw i mcurcmiom bromide) Injection. 
administered at 25% recoverv of T,. provide appmximateb 
13 and 33 minutes of clioi&du&io~ under &ioicVoitro~ 
oriddmygen enestbesia The median bnngs~ rate of spoo- 
tan.sous recovery of T, Rum 25 to 75% io geriatric patients 
is 17 (7-56) minutes which is not di&ent born that in 
other adulta (se. Pharmamkinetics and Plwmamdvwnies 
subsections of CLINICAL PH.ARM&COLOGY). 
Compatiiiliw: ZEMuROfl (rwuro~um bmmlde) l&c- 
tion is mmpatible in solution with: 

0.9% NaCl solution Sterile rater for injection 
5%glucmatiwabr Lactated Ftingm 
5% glumee in saline 

Use within 24 hours of mixing with the above solutions. 
Parenteral drug products should be inspected visa& for 
perticulate mat% and clarity prior to sd&nistmtion &en- 
ever solutioo and wntainer permit. Do not ue solution if 
oerticulste matter is oresent 
?aef.ty end tiandling:~ There is oo specific work erposure 
limit for ZEhfUFtONm lrocwmium bromide) Injection. In 

Storage: ZEMURONTU ~rocuroonun bromide, Inject 
should be stored under refrigeration, 2 to 6% I36 to 46’ 
DO NOT FREEZE. Uoon removal from rofrieeration 
room temperature s&age eondirians (25’C?l?*F). 1 
ZEhfURONN wthin 66 davs. Use opened vials of ZEM 
RONm within 30 days. - . 
CeotIon: Federal law prohibits dispensing without p 
uription. 
ORGANON INC. WEST ORANGE, NEW JERSEY 07062 

531OI53 7, 
Shown m Product IdcntijTcation Guide. page 327 

ZYMASEB 
lpancrelipese, USP) 
l terk mated spheres 

DESCRIPTION 
Zymase49 capsules contain enteric mated spheres of pane 
Iipese, a substance containing enzymes, principally lipa 
4th amylose and protease obtained from the perxr.a. 
the hog. Each capsule contains oat I... than: 

IJo**b-12.ow USP Uniu 
F&..s.-i4,ooo USP unln 
AmyiucZ4,OOO USP Units 

Each capsule also containr: Gelatin. purified water, ston 
talc, titanium dioxide, FD&C Green X3. FD&C Yellow Y: 
and other inactive ingredients. 

CLINICAL PHARMACOLOGY 
ZymaseS is pm&ted agaiost inactivatioo by gastric acidi 
nod active enzymes are releesed in the duodenum. The e 
rymes promote hydrolysis of fats into glycerol and fatty i 
ids. protein into proteases and derived substances, a: 
starch into dextrans and augan. 

WDICATIONS AND USAGE 
Zymase(B is indicated in conditions where pancreatic e 
zymes are either absent or delcient with resultant inac 
quote fat digestion. Such cooditioas include but am not lir 
iti to chronic pancreatitis. pancreetectomy, cyatie 6bra 
and steatorrhea of dwers. etiologies. 

CONTIUHDICATIONS 

Known hypersensitivity to pork protein. 

PRECAUTIONS 
lb maintain enkric coating integrity. do not chew or cru 
spheres. 

ADVERSE REACI’IONS 
!.k, adverse reactions have been reported. It should I 
roted, however, that extremely high doses of exogenol 
%uxwatic enzymes have been associated with hyperwic 
neia and hyperuricemia. 

DOSAGE AND ADMINISTR4TION 
he to two capsules with each meal or snack. Individu 
xwes may require higher dosnge and dietary adjustmer 
Where swallowing of capsules is difficult. capsules rosy I 
1pen.d and the spheres taken with liquids or soft foa 
which do not require chewing. 

STORAGE 
Vor to exceed 2% 177'Fl. Store in dry place when open. 

XSPENSE 

n tight container as delined in the USP. 
Revised4f? 

Ortho Biotech Inc. 
RARITAN, NJ 08869-0602 

)ireot Inquiries to: 
500)x25-7504 
‘mmpt #l. Customer Service 
‘mmpt R, Medical Inftmnation 
'~@06)526-9230 

P063526-6457 

.EUSTATlNB 
cledrlbinal Injection 
br hnravenwr Infusion Only 

1 

case of eye contact, Bush tirh water for at least 10 minutes. 

HOW SUPPLIED 
ZEMUFtONTH wocumnium bromide) Injection is wailable 
in the following forms: 
ZEmOp 5 ml. multiple dose vialr containing 50 mg 
mcwonium bromide injection 110 mglmLI 
Baxa.3 of 10 NDC No. 0052+460-15 
ZEMUROF 10 mL multiple dose vials containing 100 mg 
mcurooium bromide n-j&ion (10 m@mL) 
Bm.6 0r IO NDC No.0052.0450.16 

htfomution will b wpsnsdsd by supplmntr end &aeqwnt ediions 

LEXJSTATIN (cladribioe) Injection should be adminis- 
tered onder the supervision of a qualified physician ex- 
perienced in the we of antineoplastic therapy. suppres- 
sion of bone marrow function should be anticipated. 
This is usually reversible and appears to be dose depea- 
dent. Seriow oeumlogieal toxicity 0ncludiog irrevem- 
ible paraparesis and quadraparesis) has been reported 
in patients who received LEUSTATIN Injection by coo- 
ttiuoua infosioo at high doses (4 to 9 times the remm- 
mended dose for Hazy Cell kukemisl. Neumlogic tar- 
icity appears to demonswte a dose relationship; how- 
ever, sevsre neumlogical toxicity has been reported 
rarely following treatment with standard cladribiae 
dosing regimens. 

WARNING 

Acute oephrotoricity bos been observed with hrgh doses 
of LEUSTATIN (4 to 9 times the recommended dose for 

DEXRIPTION 

LEUSTATIN tcladribine) Injection (also commonly !aown 
an 2+bIor&?‘deoxy-B-D-sdenosinel is B synthetic antine 
plastic agent for continuous iatrsveaous infusion. It is a 
dear, colorless, sterile. pres.rvative+ee. isotonic solution. 
LEUSTATIN Injection is available in single.use vials con- 
taining 10 mg (1 mg/mL) ofcladribine, a chlorinated purine 
aocleoside an&g. Each miIlilitar of LEUSTATIN Injection 
contains 1 mg of the arrive iogmdient and 9 tog (0.16 mEq) 
of sodium chlotide as no inactive ingredient. The solution 
has a pH range of 5.5 to 6.0. Phosphoric aciu and/or dibosic 
sodium phosphate may have been added to adjust the pH lo 
&3%J.3. 
The chemical oam. for &&bin. ls 2.chlom.6.amino-9.42- 
deoxy-8.Ds~~hrapento-luranasyl) purin. and the strut- 
Lure is represented below: 

0 ItJ 
cbaamm 

)-/ . 
OH 

MW 285.7 

CLINICAL PHARMACOLOGY 

Celluler Resistance and S.nsitivi(Y: 
rhe selective toxicity of 2chloro-2’deoxy-B-D-adeno.iae to- 
wards certain normel and maliPnant lvmohocvte and mono- 
yte populations is based on the r&&e &&i.s of deoxy- 
*idine kinase and deoavnucleotidase. Cladribine oessively 
&sees the cell membr&. In cells with a high’ ratio df 
feoxycytidine !&as. to deoxynucleotidsse. it is phosphory 
atcd by deorycytidine kinase to 2.chloro-2’.deoxy-p-D- 
adenosine mosaphocphete (2.CdAhfP,. Since 2.cblom-2’- 
leoxv-6.D-adeoosine is resistant lo deamioation bv adeno- 
doe* &ninas. and there is little deoxyo&leotide 
leaminare in lym~hoc~les and monocy~es. 2.Cd4hfP BEN- 
nulates intra&&& and is .ubseq&ntly converted into 
he active triphosphate deoxynucleotide, 2-chlmw2’-deory- 
l-D.adenosine triphosphate (2.CdATP). It is postulated that 
& with high deoxycytidinc kinase and low deoxynucleoti- 
lase actwities will be selectively killed by 2shIom.2’deoxy- 
I-D.adenasine as toxic deoxynuclwtides accumulate intra- 
rllularly 
:ells containing high concentrations of deoxynucleotides 
M unable to properly repair single-strand DNA breaks. 
rhhe bmken ends of DNA activate the enzyme paly (ADP- 
ibose) polymeras. resulting in NAD and ATP depletion and 
lis~ptiohof cellular metabolism. There is evidence, also, 
hat 2.CdATP is incorporated iota the DNA of dividing cells, 
esulting in impairment of DNA synthesis. Thus. 2-chlaro- 
!‘dwxy+D-adenosine can be distinguished from other 
hemotberapeutic ogenta affecting purine metabolism in 
hat it is cytotoxic U, both actively dividing and quiescent 
ymphocytes and monocytes, inhibiting b&DNA &hesis 
nd repair. 

iublm PHAIWACOLOGY 

n a clinical investigation, 17 patienti with Hairy Cell Leu- 
.emia and normal renal function were treated for 7 dep 
rith the recommended treatment regimen of LEUSTATIN 
qjeetion (0.09 mg&gldayl by motiouous intravenous info- 
ion. The mean steady-state eerom concentration was eeti- 
bated to bs 5.7 ng/mL with an estimated systemic cleemnce 
f 663.5 r&la/kg when LJXBTA’Ilh’ was given by mntinu- 
us iofosioa over 7 day.. In Haby Cell Leukemis patienta, 
here das not appear (0 be B relationship between serom 
oocentretions and ultimate clinical outcome. 
II another study, 8 patients with hematolagic malignaocies~ 
sgived a two (2) hour infusion of LEUSTATIN Injection 
1.12 m&). ‘I-be mean .nd.of-infusion plasma LEUSTA- 
‘IN mncentration wss 46219 n&nL. For 5 of these r,a- 
ieots, the disappearonce ofLEU.&??ATIN could be dwcr&d 
Y either e binhasic m triobasic decline. For these patients 
hth normal r&d function. the mean terminal half:lif. woe 
.I hours. Mean values for clearance end steady-state vol- 
me of distribution were 978z422 mLWkg and 4.5z2.6 
kg, ?q=xti”ely. 
‘lasme concentrations are reported to decline multi- 
rponentially after intraveoons infusions with renninal 
elf-lives raging fmm epproximately 3.22 hours. In g.o- 
ral. the apparent volume of distribution of cladribine is 
65-y large lmcen approximetely 9 I&g), indjcating an ex- 
!nsive distribution of dadribine in bcdy tissues. The mean 
elf-life ofcladniioe in leukemic cells has been reported to 
e 23 hours. 
‘ldrihr ye~ra!m mtrl rerebruqhl fluid One report 
,dicates that concentrations are approximately 25% of 
mse in plasma. 
KUSTATIN is bound approximately 20% to plasma PH+ 
!i”s. 



PRODUCT INFORMATION 

Rxcept for some understanding of the mechanism of cellular 
taxicitp: no other inf”rm8ti00 is available on the metabolism 
of LEUSTATIN io homans. An average of 18% of the admin- 
iateredd”sehaabeenRportedtobcercrr~inurineofps 
tienb with eolid tumors during a Iday continuour intrave- 
nous infusion of 3.5-6.1 m&n%ay of LRUSTATIN. The eT- 
feet of renal and hepetic impairment on the eliiination of 
clodribine has not been inv&igated in humans. 
l\m singlle-center “pen label studies of LRUSTATIN 
(cladribine) have been conducted in patients with Hairy Cell 
Leukemia with evidence ofactive disease requiring therapy 
In the study eonductad at the saipps clinic aad Research 
Foundation (Study A). 39 patient8 were treated with B sin- 
gIe course of LRUSTATIN Injection given by continuous in- 
trevenous infusion for 7 days nt a dose ofO.09 m&day. In 
tha studv conducted at the M.D. Andemon Cancer Center 
(Study Bi, 35 patienta were treated with a 7doy continuous 
intravenous infusion of LELWATIN Injection at a cornpa. 
rable dose of 3.6 m&m%ay. A complets response (CR) TB 
quired clearing of the peripheral blood and bone marmw of 
l&y ds end recavery of the hemaglobii to 12 gh& plate- 
let count to x00 x to% and absolute neubo~hil emuit b 
1.500 X 10%. A god partial response (GPRl -mquired the 
setme hematologic parameters as a complete response, and 
that tkver then 5% hairy cells remain in the bone marrow. 
Apertiel response (PRI required that hairy cells in the bone 
merras be decreased by at least 50% from baseline and the 
same response for hemntologic porametsrs as for complete 
response. A pathologic relapse was defined oa 8x1 increase in 
bone marrow hairy cells to 25% of pretreetment levels. A 
clinicel relapse was datlned as the recurrence of cytnpenias, 
spsi6celly. decreases in hemoglobin 22 e/dL. ANC ~25% or 
platelet counts ~50,000. Patients who met the criteria for a 
mmolete reswnse but subsequently were found to have ev- 
id&e of boae marrow halti C&I <Xi% of pretreatment 
levels) were reclassi6ed as partial responses and were not 
considered to be complete responses with relapse. 
Among patients rvaluable for eEicncy (N-106). using the he- 
matoioeie and hone marrow reaoonse criteria described 
abe. the cumplete response rate; in patients treated with 
LRUSTATIN lniectioo were 65% and 664 for Study A and 
Study B, respe&ively, yielding s combined complete re- 
sponse rate of 66%. Overall response rates ii.e., Complete 
plus Goal Partial plus Partial Responses~ were 69% and 
86% in Study A and Stody 8, respectively, for a combined 
overall response rate of 88% in evsluable patienta treated 
with LEUSTATN Injection. 
Using an intent-tbh+ analysis (N=123) and further re- 
quiring no evidence of splenomegaly as o criterion for CR 
ii.&. no oslosble soleen on “hvsxal examination and 
,lj cm “i C? scan\.‘the camp]% response rates for Study 
A and Srudv B were 54% and 531. respeflively, ghing a 
combined Ck rate of 54%. Tbe overall re&nse rates (CR + 
CPR + PR! were 99% and 85% for Studies A and B, respec- 
tively, yieldiog a mmbined overall response rate of 39%. 

RESPONSE RATES TO LEUSTAllN TREATMENT 
IN PATlENTS WIT,, HAIRY CELL LEUKEMIA 

1 CR overnll 

In these studies, BO!X of the patients had not received prior 
chemotherapy for Haiv Ccl1 Leukemia or had undergone 
splenectomy aa the only prior treatment and were receiving 
LECSTATIN as B first-line treatment. The remaining 409 
of the patients received LEUSTATIN as a semnd-line treat- 
ment. having been trented prenously with other agents. in- 
cluding n-interferon and’or deoxycoformycin. The overall re- 
sponse rate for patients without prior chemotherapy was 
92Or. compared with 34% for pmioualy treated patients. 
LEUSTATIN ie active in prcvioosl~ trtutd patients; how- 
ever. retrospective “nnlysis suggests that the overall re- 
sponse rate is decrensd in patients previously treated wtth 
spleneclomy or deoxycofotmycin nnd in patients refractory 
to o.inbrferon. 

OVERALL RESPONSE RATES (CR + GPR + PRI 
TO LEUSTATIN TREATMENT IN PATIENTS 

WITH HAIRY CELL LEUKEMIA 

------pgp 

No Pnor Chemotherapy 

Anv Prior Chemuthrr+v 

Rcvio”s Splrnectoo~y 

RP\WU. l”Lclfcro” 

w-74 
92q 

4 I l!I 
845 

.wJ4 I ’ 
i8’v 

40: $8 
&yr 

ii+4 
14% 

Mt3 
227 

911 
24’i 

a+3 
23% 

Interferon R&rectory em* 5+2 
55% 64% 

Previ0w De”&“f0rmycin 3/P 3+1 
50% 66% 

tit a reversible de&m. normalization of peripheral blood 
counta (Hemoglobin >I20 g/dL, Plateleta ~100 X l&I,, Ab 
solute Neutmphil Count (AN0 >1500 x lO”/Ll wan 
achieved by 92% of evaluable patients. The median time to 
normdiwtioo of oerioheral counta was 9 weeks from the . . 
start oftreatment (Range: 2 to 72). The median time t4 nor- 
malization ofPlatelet Count was 2 weeks, the median time 
to normalization 0fANC waa 5 weeks and the median time 
to nommlizatio” of Hemoglobin wax 3 weeks. With normal- 
i&lo” of Platelet Count and Hemoglobin, requirements for 
platelet and RBC transfusions were abolished a&r Months 
1 and 2, respectively, lo those patients with mmplete re. 
spouse. Platelet recovery may be delayed io . minority of 
oatienta with severe baseline thromboepto!~nis. Corm- 
&ding to normalizatioa ofANC. a trend eb&d a reduced 
incidence of infection was seen after the third month, when 
compared to the monthr immediately preceding 
LEUSTATIN therapy. (see also WARNINGS, PRECAU- 
TIONS and ADVERSE REACTIONS) 

LEUSTATIN TREATMENT IN PATIENTS 
WITH HAIRY CELL LEUKEMIA 

TIME TO NORMALIZATION OF PERIPHERAL 
EL000 COUNTS 

Hemoglobin 

&NC, Hemoglobin and Platelet 
Count 

8 weeks 

9 weeks 

‘Day 1 = Fit day of infusion 

For pnrienrs achieving a complete response, the medion 
time to response (i.e., absence of hairy cells in bone marrow 
uld peripheral blood together with normalization ofperiph- 
ml blood parometerol, measured horn treatment start. was 
aoomamatelv 4 months. Since bone marrow aspiration and 
biopsy were &uently not performed at the time of periph- 
eraI blmd normalization. the median time to mmplete re- 
;ponse may actually be shorter than that which-was -e- 
zorded. At the time of data cut-off, the median duration of 
:omplete response was grater than 3 months and ranged to 
1% months. Among 93 responding patients. seven had 
shown evidence of disease pmgrersion at the time of the 
lota cut-d In four of these patients, disease was limited to 
the bone marrow without peripheral blood abnormalities 
pathologic pmgressionl. while in three patients there were 
llso peripheral blood nboormalities lcli&al progressi”“). 
seven patients who did not respond to a first coarse of 
LEUSTATN received 8 second course of therapy. In the fire 
patients who had adequate follow-up. additional coomes did 
not appear LO improve their overall response. 

INDICATIONS FOR USE 

LEUSTATIN Injection is indicated for the treatment of ac. 
hve Hairy Cell Leukemia as defined hy cliiically significant 
uremia. neutmpenia. thrombocytopenia or disease-related 
Q?nptams. 

CONTRANDIC~ONS 

LEL’STATIN ia mntraindicated in those putienta who are 
hypersensitive to &a drug or any of iLs components. 

WAIWNGS 

Severe bone marrow iuppression. including neutropenia. 
~nemra and thrombocytopenia. has been commonly ob- 
lerzed in patients treated with LEUSCATIN. especially at 
high doses. At initiation of treatment, most patienls in the 
:linical studies had hematnlagic impairment as a maoifes- 
tation of active Hairy Cell Leukemia. Folluwing treatment 
with LECSTATIN. further hematologir impairment oc- 
currcd before recoverv of oerioheral blood counts benan. 
Dunng the first two w&s&treatment initiation. mean 
Platelet Count. ANC. and Hemoglobin concentration de. 
:lined and subsequently increasbd with normalization of 
mean counts by Day 12. Week 5 and Week 3, respectively. 
The myelosuppressi\~e effecta of LEUSTATIN were most no. 
table duringthe Bnt month following treatment Forty.four 
pen-rot 144%) ofpatlentr received transfusions with RBCs 
and IJ’i received tr:msfus~uos with yi&lteleb d!~fi!y ~&!llh 
1. Careful hematnlngic monitoring. especially during the 
6rst 4 to 3 we& after treatment with LEUSTA’TN lojec. 
hon. ie recommended. (see PRECAUTIONS) 
Fever ITsIUO’FI will associated with the use of 
LEL’STATIN m appmnmately two-thirds of patienu l13U 
,961 in the tint month of therapy %tually all of these pa. 
tienk were treatad empinally -7th parenteral antibiotics 
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Overall, 47% (93/1961 ofall patienb had fever in the setting 
of neutroperia MNC slOOO), includiig 62 patients (32%) 
with severe neutropsnis 1i.e.. ANC z&500). 
In a Phase I investigational study “sing LRUSTATIN in 
high doses I4 to 3 times the reammended dose for Hairy 
Cell Leukemia) as part of a bone marrow traosplant modi- 
‘ii”&? m&nen. which also included high dose cyclophos- 
phamide and total body irradiation, mute nephmtoxicity 
end delayed onset “eurotoxicity were observed. ‘T&irty.or,e 
(31) poor-risk petientn with drug-resistent ecute lsokemin 
in relewe (23 ceseal or non-Hod&ins Lymphoma (2 cases) 
received LRUSTATlN for 7 to 14 daya prim to bone marrow 
tre”s$de”bti”n. Dwing infusion. 8 patients experienced 
ga~tA~te~tid SYU&XUS. While the bone marrow WBS ini- 
tially cleared of all hematopoietic elements, including tumor 
cells, Ieukemla eventually recurred in all treated patients. 
Within 7 to 13 days after starting treatment with 
LRUSTATtN, 6 patients (19%) developed mef~~tati~~~ of 
renal dysfunction (e.g., acidoeia, aouria, elevated sorom cre- 
atinine, etc.) and 5 required dialysis. Several of these pa. 
tients were elsa being treated with other medications hav- 
ing known nephrotoxlc potential. Renal dyatimction was n- 
verdle in 2 of these patienb. In the 4 patienta whose renal 
hmction had not recovered at the time of death. autopsies 
were gcrfarmed; in 2 of these, evidence of tubular damage 
wes noted. Eleven (111 patients (35%) experienced delayed 
onset neumlogic toxicity. In the majority, this wed charac- 
terized by pmgressive irreversible motor weakness (par”. 
paresislquadriparesisis). of the upper and/or lower sxtremi- 
ties. Arst noted 35 to 84 dcys aRer rtarting high dose 
therapy with LRUSTATIN. Non-invasive testing (electm- 
myography and nerve conduction studies) was consistent 
with demyelinating disease. Severe neumlagic toxicity has 
also been noted with high doses of another drug in this 
Cl.SS. 
&x”nol peripheral poiyneumpathy wuas observed in a dose 
escalation study at the highest dose levels ~approximately 4 
times the recommended dose for Haip Cell Leukemia! in 
patients not receiving cyclophosphamide or total body irro- 
dintion. Severe neumlagicnl toxicity has been reported 
rarely following treatment with standard clndribine dosing 
regimens. 
lo patients witb Hairy Cell Leukemia treated uTth the rec. 
,mmended treatment regimen iO.09 mg&@day for 7 consec- 
ative days). there have been no reports of nephrologic 
toxicities. 
31 the 196 Hairy Cell Leukemia patients entered in the two 
xi&. there were 6 deaths following treatment. Of these, 6 
lvere of infectious etiology, including 3 pneumonias, and 2 
xcurmd in the first month following LEUSTATIN therapy. 
3f the 3 deaths, 6 occurred in previously trented patients 
who were Refractory to a-interfemn. 
Beozyl almhol is a constituent of tbe recommended diluent 
br the ‘I-dny inhrsion solution. Beoryl nlcohol has been re. 
revted to be asscchsd with a fatal Gsping Syndrome’ in 
wemature infants. (see DOSAGE AND MMINISTRA- 
rION) 
“regngnoncy Caregary D: LEL’STATLV InJection should not 
E given during pregnancy. 
Zladrihine is terntogenie in mice and rabbits and conae- 
tuently has the potential to ause fetal harm when admin. 
otered to a pregnant woman. A significant increase in fetal 
radiations was observed in mice receiving 1.5 o&g/day 
4.5 mg/mq and increased resarptiaos, reduced litter size 
md increased fetal malformations were obsemed when 
nice recei\-ed 3.0 mg/kddny I9 mg/m% Fetal death and 
nalformations were observed in rabbits that received 
1.0 tug/kg/day (33.0 mg/m?. No fetal effects were seen 
n mice et 0.5 mg!kg/dav !I.3 mk/m’~ or in rabbits at 
1.0 mg/kg/dey t 11.0 rng/rn~~. 
Uthough there is no evidence of teratogenicity in humans 
loo to LJXSTATIN, other drugs which inhibit DNA s.ynthe- 
lis (e.g.. methotrexatc and aminopteri”) have been repgrted 
I) he teratagenic in humans. LEUSTATIN has been shown 
obermbryntoxie in mice when given at doses equivalent to 
he recommended de-se. 
fhcre are no adequate and well contmlled studies in preg 
Lant women. If LEUSTAnN is used during pregnancy: or if 
he “atient become3 “remant while takior this drua. the 
&nt should be z~pp~rise‘d of the potentiJ l&ad to tie fe- 
us. Women of childbearing age rhould be advIsed to “void 
Becoming pregnant. 

~RRCALTJONS 
;mem/: LEUSTATIN Injection is B potent ootineoplastie 
Igent with potentially sign&ant toxic side &ens. It should 
a adr.inistered only under the supervision of a physician 
!rpericnced w,th the use of cilncer chemutherapeutlc 
&gents, Patients undergoing therapy should be closely ob- 
;erved fur signs of hematologic and n”n.hemntologic toxic- 
ty. Periodic assessment ofpcriphcral blond counts. prrticu- 
arly during the first 4 to 3 WC&S posl.lreatment. is recom- 
nended to detect the development of anemia, neutropenia 
md thrombocytopenir and for curly dctcctioo of any paten- 
,ial sequelae (e.g. infection or bleedingI. As with other po- 
ant chemotherapeutic agents. monitonng of renal and he- 
rtic Function is ala” recommended. especially in patrents 
wth undrvlyny !&G,Y or 11w rlvl’waio~~ l%e k’&IRV. 
NGS and &VEf!SE HEACTIONS 
%rer was a Frequently observed :.bdc c&t dunng the first 
“onth on stud? Since the majonty ni fcven occurred in 
leutmpenic potmnLi. pauentn +ould be closely monitored 
lurin: the lint month ol treanent and empiric nnubtotirs 
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Leustatin-Cont. 

should be initiated as cl~“icallg Indicated. Although 69% o 
patients developed fevers, less than K3 of febrile event: 
were assocmteb wth documented infection. Give” tb 
known myelosuppressive etTectr afLEUSTAl’IN. pm&ion 
ers should earefullv evalunte the risks and hen&h of ad 
ministering this drug to patients with active infections. km 
WARNINGS and ADVERSE REACTIONS) 
There are inadequale data on dosmg of patwnts with rcna 
or hepatic insufficiency. Development of acuw renal insuffi 
ciency in some patients receiving high doses of LEUSTAm 
has been described. Until more information is available 
caution is advised when administeting the drug to patienti 
with known or suspected renal or hepatic insufliciency. (w 
WARNINGS) 
Rare cases of tumor lysis syndrome have bee” mported ir 
patients treated with cladribine with other hemntologic ma 
lignancies having a high tumor burden. 
LEUSTATIN Injection must be diluted in designated intre 
venous solutions prior to admmistration. isee DOSAGE 
AND AQMINISTl7ATIONl 
Lubomro~ Tests: During and following treatment, the p” 
(ient’s bemarologic profile should be monitored regularly ti 
determine the degree of hematopoietic suppression. In tht 
clinical studies, following reversible declines in all cell 
counts. the mean Platelet Count reached 100 x lOs/L by 
Day 12, the mean Absolute Neutrophil Count reached 15oE 
x lOs/l, by Week 5 and the mean Hemoglobin reached 
12 g/dL b,: Week 8. After peripheral count; have “omml. 
ised, bone marrow aspiration and biopsy should be per. 
formed to con6rm response lo treatment with LEUSTATIN. 
Febrile events should be investigated with appropriate lab 
oratory and radiologic studies. Periodic assessment of renal 
function and hepsric function should be performed as din& 
cauy indicakd. 
Drug Inlemctions: There are no known dr”g interactions 
wrth LEUSTATIN Injection. Caution should be exercised ii 
LEUSTATIN Injection is administered before, after. or in 
coqjunction with other drugs known to cause immunasup- 
pressio” or myelosuppression. (See WARNINGS) 
Carc~nogcnesu: No ammal carcinogenicity studies have 
been conducted with cladribine. However, its carcinogenic 
potential cannot be excluded based on demonstrated gene- 
taxicitv of cladribine. 
hf&ag&sis: As expected for compounds in this class, the 
actions of cladribme yield DNA damage. In mammalian 
cells m culture, cladribine caused the accumulation of DNA 
strand break. Cladribine was also inmrtmrated into DNA 
of human lymphoblastic leukemia cells. dladribine was not 
mutagenic m uitro (Ames and Chinese hamster ovary cell 
gene mutation teskl and did not induce unscheduled DNA 
synthesis in primary rat hepatocyte cultures. However, 
cladr&ine was clastogenic both in vitm @romosome aber- 
ratmns in Chinese hamster ovary cells1 and in oivo (mouse 
bone marrow micronucleus testI.- 
Imwirmenf of Fertdrlv: When admirustered intravenouslv 
to’Cynomolg& monkeys, cladribine has been shown & 
cause suppression of rapidly generating cells, including tes- 
tiwlar cells. The effect on human fertility 1s unknown. 
Pr-qmncyz Pregnnncy Category D: (see WARNINGS) 
Nursing Mothers: It is not known whether this drug is ex- 
creted in human milk. Because many drugs are excreted in 
human milk and because of the potential for serious adverse 
reactions in nursing infants from eladribine, a decision 
should ix made whether to disconti”ue “ursmg or discon- 
tinue the drug. taking into acwunt the importance of the 
drug for the mother. 
Pediatrw Use: Safety and e6ectiveness m pediatric pa- 
tients have not been established. In a Phase I study involv- 
ing patients I-21 years old with relapsed acute leukemia: 
LEUSTATIN was given by continuous intravenous infusion 
in doses ranging from 3 to 10.7 m&/day for 5 days (one- 
half to twice the dose recommended in Hairy Cell Let&e- 
mia). In this study, the dose-limiting t&city was severe my- 
elosuppression with profound neutmpenia and thrombo-zy- 
topenta. At the highest dose (IQ.7 mglm*/day), 3 of 7 
oatienk develoced irreversible mvelosunoression and fatal 
systemic bacts&l or fun al 

f 
infeckns. I% unique toxicities 

were noted in this studv.’ ’ Isee WARNINGS and ADVERSE 
RRACTIONS) - 

ADVERSE REACI’IONS 

Safety data are based on 196 patients with Hairy Cell Leu- 
kemia: the original cohort of 124 patients plus an additional 
72 patients enrolled at the same two centers after the orig- 
inal enrollment cutoff. In Month 1 of the Hairy Cell Leuke. 
mia clinical trials. severe neutropenia was noted in 70% of 
patients, fever m 698, and infection was documented in 
26%. Other adverse exneriencas remrted frwuentlv during 
the first 14 days after ihitiating treknent m&de& iat& 
(45%). nausea 126%). rash 127%). beadache (22%1 and ini, 
tinn site reactions (19%). Most non-hematologic adverse-e=- 
periences were mild to moderate in severity 
My&suppression was frequently obeen-ed during the first 
month aR.er starting treavnent. Neutrop-ma IANC ~500 x 
IOsh) was noted in 7W of patients. mmpared with 26% in 
whom it was nresent initially. Severe anemia IHemoglobin 
c 8.6 CidLJ d&eloped in 37& of uotients. cotnpweh with 
10% &ally and &rombocytwet& (Platelets <iO X lOs&J 
develoned I” 12% of patients. compared to 4% in whom it 
was n&d initially. 
During the first month. 54 of 196 patienta 128%) eshibiled 
docunxented evidence of mfection Swiaus Infwtrons (e.g.. 

kreevr System: Neurological toxicity: however, severe 
cumtaxicity has been reported rarely following treatment 
rith standard cladribine dosing regimens. 
kspimtory Syeflm: pulmonary interstitial infiltrates; in 
uxt cases, an infectious etiology was identified. 
‘ki”lSubcuraneow urticaria, hypereosinophilis. In is+ 
Ited cases StevensJohnson and toxic epidermal necrolysis 
we ken repurleJ III psliruts HII~ we;, le~elrlli~ UT IIsd 
scantly been treated with other medications (e.g.. allopti- 
01 or antibiotics1 known to cause these syndromes. 
lpportunistic infections hnve occurred in the acute phase of 
-oatme”l due to the immrmosuppressmn mediated by 
EUSTATIK Injection. 

5epticrmia. pneumaruo~ were reportrd In 6% of all pa.tirntr 
the remainder were mild or moderate. Several deaths wer 
artributable to infection and/or comolications related to th 
u”derl.ying disease During the se&d month. Ihe overal 
rate of documented mfection was 6%; these infections wer 
mild to moderate and no severe systemic infections wer 
seen. After the third month, the monthly incidence ofinfer 
tio” was either less than or equal to that of the manths im 
mediately preceding LEUSTATIN therapy. 
During the first month, 11% of patients experienced sever 
fever fix.. rlQ4’Fl. Documented infections were noted il 
fewer than one-third of febrile episodes. Of the 196 patient 
studied, 19 were noted to have a documented infection b 
the month prior to treatment. In the month f&wing treat 
ment. there were 54 episodes of documented infection: 2: 
(42%) were bacterial, ll(2021 were viral and ll(2OC) we” 
fungal. Seven (7) of 6 documented episodes of herpes zoste 
occurred during the month following treatment. Fourtw 
114) of 16 episodes ofdocumented fungal infections occurve~ 
in the flnr hvo months following treatment Virtually all 0 
these patients were treated empirically with antibiotics 
bee WARNINGS and PRECAUTIONS) 
Analysis of lymphocyte suhsers indicates that treatmeal 
with cladribine is asswiated with pmlonged depression o 
the CD4 counts. Prior to treatment, the mean CD4 coun, 
was 76fYpL. The mean CD4 count nadir, which occurred 4 h 
6 months following treatment. was 27YpL. Fifteen (15 
months after treatment, mean CD4 counts remained belm 
5OO/pL. CD8 counts behaved similarly, though increasing 
counts were observed aRer 9 months. The clinical aignifi 
cance of the nmloneed CD4 Ivmohonenia is unclear. 
Another eve& of&own &i&l s&nificence includes tht 
obse~atioo of prolonged bone marrow hypacellularity. Bone 
marrow cellularity of <35% was noted offer 4 months in 42 
of 124 patients (34%) treated in the two pivotal trials. This 
hypowllularity was noted as late us day 1010. It is nol 
know” whether the hypocellulanty is the result of disease 
related marrow fibrosis or if it IS the result of cladribine tel. 
ieity. There was no appare”( clinical effect on the peripheral 
blood counts. 
I’he vast majority of rashes were mild and occurred in pa. 
tients who were receiving or had recently been treated with 
&her medications (e.g., allopurinol or antibmriesl known to 
zause rash. 
Most episodes of nausea were mild, not accompamed by 
vomiting, and did not require treatment with antiemetics. 
I” patients requiring antiemetics. nausea was easily con- 
trolled, most frequently with chlorpromazine. 
hdverse reactions reported during the first 2 weeks follow- 
mg treetment initiation (regardless of relationship to drug> 
,y >5% of patients included: 
Body 1u a whole: fever I@%), fatigue 14581, chills (9%). 
wthenia @-%I, diaphoresis (9%), malaise (7%). tnmk pain 
6%) 
Sstrointesrid nausea (26%). decreased appetite (17%). 
vomiting (1.381. diarrhea (lO%j, constipation (981, abdomi- 
>al pain (6%) 
Yer&~l~;“phatic: purpura (10%). petechi.se (8%). epi- 

Vervous +@em: headache (22%). dizziness (991, insomnia 
7%) 
hrdiooascular Sptem: edema (6%), tachycardia (6%) 
?espiratory Sysrem: abnormal breath sounds Ill%), cough 
lOal, abnormal chest sounds (9%). shortness of breath (7%) 
ikinlSubcuranrow lkaw: rash 127%). iniection site reac- 
ions (19%). pnrritis (6%I, erythema (6%) - 
#usruloskeleral Svefem: mvaleia 17461. arthraleia (5%) 
tiveme experiences related~to~ntrave~ou ad&stration 
n&d& injection site reactions (9%) (i.e.. redness, swell- 
ng. pain), thrombosis (2%1, phlebitis (2%) and a broken 
atheter (1%). These appear to be related to the infusion 
“wedure and/or indwelling catheter, rather than the med. 
don or the velucle. 
+rxo Day 15 to the last follow.up visit, the only events xw- 
mted by >5% of pabents were: fatigue (11561, rash (1081, 
wadache (7%). cough (7%). and malaise (5%). 
For a description of adverse reactions associated mth use of 
ligh doses in non-Hairy Cell Leukemia patients, see 
vARNnics. 
‘he following additional adverse events have been reported 
ince the drug became commercmlly wailable. These ad- 
ene events have been reported primarily in patients who 
eceived multiple courses of LEUSTATIN Injection: 
femarologw: bone marrow suppression with prolonged 
~wxytopenia. including some reports of aplastic anemia: 
emolytic anemia, which ws reported in patients with 1~ 
hoid malignancies, occuningwithii the first few weeks fol- 
wing treatment. 
Icpofic: reversible, generally mild increases in bilkbin 
nd transaminases. 

OVERDOSAGE 

High doses of LEUSTATIN have been associated with: irre- 
versible neumlogic toxicity (parapareslslqu.driparepir), 
acute nephmtoxicity, and severe bone nw-rmv suppression 
resulting in neutmpenia, anenua and Lhrombocytopenis. 
(see WARNINGS) There is no known specrfic antidote ta 
overdosage. Treatment ofoverdosage consisIs of discontinu- 
atmn of LEUSTATIN. careful observation and appropriate 
supportive measures. It 1s not known whether the drug can 
be removed from the circulation by dialysis or hemoliltre- 
tion. 

DOSAGE AND ADMlNISTRATION 
Usuel Dose: 
The rezorrunendd doss and schedule of LEUSTATIN In+. 
tion for active Hairy Cell Leukemia is as B single course 
given by mntinuous infusion for 7 consecutive days at a 
dose of 0.09 m%lg/day. Deviations fmm this dosage regimen 
are nvt advised. Ifthe patient does not respond to the initial 
course of LEUSTATIN Injection for Hairy Cell Leukemia, it 
is unlikely that they will benefit fmm additional courses. 
Physicians should consider delaying or discontinuing the 
dn&i~;mfnxicity VT renal toxicity occurs. (see 

Speeifie risk Iaeta rs predisposing to increased toxicity from 
LBUSTATIN have not been defined. In view of the known 
toxicities of agents of this class. it would be prudent to pm 
teed carefully in patients with known or suspected renal in- 
auficiency or severe bone marrow impairment of any etiol- 
ogy. Patients should bs monitored closely for hemrtologic 
and non-hematologic toxicity. (see WARNINGS and 
PRECAUTIONS). 
Repamtion and Administrstlo” of Intravenous Solutions: 
LEUSTATIN Zojection must be diluted with the designated 
diluent prior to administration. Since the drug product does 
not contain any anti-microbial preservative or bacteriostatic 
agent, aseptic technique and proper environmental preoau- 
rionr must be observed in preparation of LEUSTATIN 
Injection solutions. 
7hbprepvn a si”gk doily dose: Add the calculated dose (0.09 
mg!kg or 0.09 r&kg) of LEUSTATIN Injection to an ti- 
sion bar! containinr 500 mL of 0.9% Sodium Chloride Iniec- 

I diluenr h not recommended because of increased degra- 
d&m of cladribine. Admixtures of LEUSTATIN Injection 
we chemicallv and ohvsicallv stable for at least 24 hours at 
mom temper&e &er no&al room Puorescent light in 
Baxter Via&* PVC infusion containers. Sinoe limited 
compatebilii dots are available. adherence to the recorw 
mended dilwnk and infusion systems is advised. 

lb oreoore o 7.dov mfusion. The l&v infusion solution 
ih&ld- only be p&p&d with Bacteno&tic 0.9% Sodium 
Chloride Ir@ction. USP (0.9% benzyl almhol preserve&. In 
rrder to minimise the risk of microbial contammation, both 
LEUSTATIN Iniection and the diluent should be passed 
hmugh a steril~O.22p disposable hydrophilic syringe filter 
LS each solution is being introduced into the infusion 
wervoir. First add the calculated dose of LEUSTATIN In- 
e&ion (7 days x 0.09 m&g or mug) to the infusion re8- 
!Ivoir through the sterile filter. Then add a calculated 
unount of Bacteric&atic 0.9% Sodium Chloride Injection, 
JSP (0.9% benzyl alcohol preserved) also through the filter 
o bring the total volume of the solution to IOU mL. After 
ompleting solution preparation, clamp oKthe line, d&m- 
wt and discard the f&r. Aseptically aspirate air bubbles 
iom the reservoir as necessary using the syringe and a dry 
wand sterile filter or B sterile vent filter assembly. Re- 
lamp the line and discard the smge and filter assembly. 
nfu.se mntinuously over 7 days. Salutions prepared with 
~acteriastatic Sodium Chloride Injection for individuals 
reighing more than 85 kg may have reduced preservative 
Bectiveness due to greater dilurion of the bensyl r&&cd 
~msewative. Admixtures for the 7&v infusion have dem- 
lnstrated acceptable chemical and physical stability for 
It least 7 days in the SIMS Deltec MEDICATION 
xsSETrE~ Reservoir#. 

Dose of 

-day 7 (days) x Bacteriastatic p.s. to 
ohrsion 0.09 mgkg 0.9% Sodium IoonL. 
rethod Chloride 
we sterile Injection. USP _ 
‘.22P filt?er IO.98 benzyl 
(hen .sloohol) 
‘rywing 
afusion 
olutionl 

.i”ce limited compatibiliw data arc svailebla, adherence to 
he recommended dilucnb and infusion systems is ed- 
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vieed. Salutions containing LRUSTATIN Injection shouh 
not be mixed with other i”trave**us drugs or additives 01 
infused simultaneously vi” a common intrnvenous line 
since compatibility testing has not bee” performed. Prepa 
rations mntii bsnzyl alcohol should “ot be ueed i” neo 
n&es. bee wARNlNcis) 
Care must be taken te esswe the star%@ of prepared sol” 
tions. Once diluted. solutions of LEUSTATIN Itiectior 
should be administered promptly or stored in the reiiigere 
to* (2’ to PC) for “0 more than a hour4 prior to start 0 
administration. Viele of LEUSTATIN Injection are fol 
single-use only. Any unused portion should be discarded in 
en appropriate manner. (see Handling end Diepoe& 
Perenteml drug products should be inspected viwally fol 
“articulate matter end discoloration prior to administm 
bon, whenever solutioo and cooteiner permit. A ptipitatr 
mev wcur duri”e the exuosure of LRUSTATIN II\iectio” to 
10; teempare&; it mai be resolubilized by &wing the 
solution to warm “etily b roan temperehxm and by 
aheking vipmusly. W NOT HEAT OR MICROWAVE. 
Chwniul Stat.ility of ‘AL: 
When stored in retiipmted conditiona between 2’ to 9-C 
(36’ to 46’8’) pmtected from light, unopened vials d 
LRUSTATIN Injection are stable until the expiration date 
indicated o” the packrage. Freezing doea not adversely a&l 
the Jolotion. Iffreezi”gocc”rs. thaw naturany to mom tern 
pmature. DO NOT heat or “aicmwave. Once thawed. the 
vial of LEUSTATIN Injection is stable until expiry ifrefriig- 
erated. DO NOT refreeze. Once diluted, solutions contcdn- 
ing LRUSPATIN Injection should be administered promptly 
or stored in the refrigerator (2’ to 8.0 for “o more the” 3 
boom prior to adnunis~tion. 

Hendling end Dirpowl: 
The potential hazards associated with cytotoric agents are 
well established and proper precautions should be taken 
when bnndllng. prepwing, and administering LEUSTATIN 
Injection. The use nf disposable gloves end pmtective gar- 
ments is recommended. If LRWSTATIN Injection contacts 
the skin or m”co”e membranes. wash the involved surface 
immediately with co+ious amounts of water. Several guide- 
lines on this subject have been published.‘*a’ There is no 
general apreement tbet all of the pmcedures recommended 
in the gwdelines em “eceesarg or appmpriate. Refer CO your 
Institution’s widelines and all aeolicable state/lo& renula- 
tions for disposal of cytototic weste. 

HOW SUPPLIED 

LRUSTATIN Injection is supplied as a sterile, preservative- 
free. isotonic solution containing 10 mg (1 mg/mL) of 
cladribine ea 10 mL filled inlo e single-we clear 6int glees 
20 mL vial. LEUSTATfN Iniection is suoolied in 10 mL 
(1 mg/mL) single-use vials t6C 59676.2Oi:Oll “veilable in 
* treatnlent *t lease) of seven vials. 

Store refigera&d 2’ te B’C (36’ to 46’Fl. Protect from light 
during storage. 
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CAUTION: Federal few pmhlbits dispensing without pre- 
wription. 
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MTHOCLONE OKT@ 3 Sterile Solution 1 
muromonabSD3l 

WARNING 
Only physicians experienced in immunosuppressive 
therapy and nxmegement of solid orgao baneplant pa. 
tisnts should use ORTHOCLONR OKT3 mxtromonab- 
CD3). Patients treated with ORTHOCLONR OKT3 
must be maoaged in a facility equipped aad stied for 
cardiopulmonary resuscitation zmd where the patient 
can be closely monitored for en oppmpriate period beeed 
on his or her health status. 
Anaphylactic and anaphylactoid reactions may occur 
following administration of any dose or course of 
ORTHOCLONE OICT3. In addition. serious. occasion. 
ally life-threatening or lethal, systemic, caa&wescular, 
and central nervous system reactions have bee” re- 
ported following administration of ORTHOCLONE 
Om3. These hew included: pulmonary edema, espy. 
cially in patients with volume overload; shock, cardio. 
vaeeular collapse. cardiac or respiratory arrest. sei- 
zures. mm, ewebrat edema. cerebral hem&ion blind- 
“e&and paralysis. Fluid status should be &etully 
mooitored prior to and during ORTHOCLONR OKT3 
administration. Pretreatment with methylprednisolona 
is recommended to minimue symptom ofQ?oki”e Rc- 
lease Syndrome. (See: WARNINGS: Cytokine Release 
Syndrome. Central Nervous System Eve”ts,&w.pbylac- 
tic Reactions; DOSAGE AND ADhlLNISTRATIONl 

ESCRIPTION 
RTHOCLONR OKT3 ImuromonabCD3) Sterile Solutia~ 
a murine monc&nal antibody to the CD3 antigen of hu 

a” T cells which functions es an immunosuppressaat It i 
r intravenous use only. The antibody IS a biochemicell: 
lnfied IgG?, immunoglobulin with a heavy chain of ap 
‘oximately 50,000 daltons and a light chain of approxi 
ately 25,000 dnltons. It is directed to a glywpmtei” wivith i 
olecular weight of 20.000 in the human T cell surface 
hich is essential for T cell functions. Because it ha mono 
ma1 antibody preparation, ORTHOCLONE OlCl’3 Sterik 
alution is e homweeneous. remoducible antitadv omduc 
ith cnnsisrenr, m&urabl; r&nivity to human ?&II% 
ach 5 mL anmule of ORTHCCLONE OKT3 Sterile Solo 
m contains 5 mg (1 mg/mLI of mummonabCD3 in e clew 
lorless solution whxh may contain a few fine trenslucen~ 
otein particles. Each ampule contains a buffered solutior 
H 7.0 f 0.5) of monobasic @urn phosphate (2.25 mg) 
basic sodium phosphate i9.0 mgl, sodium chloride (43 mgr 
Id polysorbate 30 (1.0 mgl in water for i4jection. 
>e proper name, muromansb-CD3, is derived from the de 
riptive tprm mutine monoclonal yltibcdy. Tbe CD3 desig 
ition identities the specificity of the antibody es the Cel 
5erentiation (CD) cluster 3 defined by the First Interna. 
1na1 Workshop on Human Leukocfle Differentiation Anti. 
“8. 

LINICAL P HARMAcoLoGY 

YI’HOCLONE OKT3 rwerser grel? rejection. probably bj 
xking the function of T cells which play a major role in 
ute allograft rejection. ORTHOCLONR OKT3 reecta with 
d blocks the function of a 20,000 d&on moleale tCD3J in 
e membrane of human T cells that has been associated in 
‘m with the antigen recognition structure ofT cells and ia 
sential for signal transduction. In in vitro cytolytic assays 
V’HOCLONR OKT3 blocks both the genemtio” and font. 
8” of effector celh. Binding of ORTHOCLONE OKT3 to T 
nohacvtes results in earlv activation of T cells. which 
i to;ytokine release, foilowed by blocking T cell hmc. 
8”s. After termination of ORTHOCLONR OK’l’3 therapy 
cell function usually returns t* nomu withm one week 
uiuo. ORTHOCLONE OKT3 resets with meet peripheral 
ad T cells and T cells in body tissues, but has “ot been 
md to reect with ocher hemxopoietic elemenl~ or other 
sues of the body. 
rapid and concomitant decrease in the number ofcirculat- 
g CD3 positive cells. including those that are CD2 CD4. 
CD8 positive hss been observed in patients studied 

thin minutes after the adminiaration of ORTHOCLONR 
CI% This decrease in the number of CD3 positive T cells 
wits fmm the speelfic interaction between ORTHO- 
.ONE OKT3 o”d the CD3 antigen on rhe surface of all T 
nphwytes. T cell vctivntion results in the release of nu- 
!mus cyt&inerJlymphokmes. which are felt to be renpon- 
ale for many of the acute climeal manntfertotrons see” fol- 
viag ORTHOCLONE OhT3 administrstion. ISee: WARIV. 
CS. Cytokine Release Syndrome, Central Nervous 
stem Events, 
ljle CD3 positive cells ere not detectable between days 
o end seven. increasing numbers ofcirculating CD2, CD4, 
d CDE positive cells h&e bee” observed. Thspresence of 
se CD2. CW. and CD8 positwe cells has not been shown 
n&et reversal of rejection. ARer termination of ORTHO 
.ONE OK-m therapy, CD3 p&tire cells mappea rApidly 
d rsach pw~reutment levels wthti” a week. I” some po- 
nts however. ,“crcas,w “u”~her~ uf CDJ ousllivs c.III 
ve been observed pnor tb termination of OdTHOCLONE 
LTT~ therapy. ‘l’hu reappearance of CD3 positive cells has 
en attributed to the development of neutnhzing antibad. 
to ORTHOCLONE OKTR. whxh in turn block iu abdw 

bind tn the CD.1 anrigr” on T I.ymphocyter. ISee. PRE. 

Pediatric patients are known to have higher CD3 lympho. 
eyte counts than adults. Pediatric patient, receiving 
ORTHOCLONR OKT@3 therapy often require progres- 
sively higher doses of ORTHOCLONE OKT3 to achieve de. 
pletion of CD3 positive cells I<25 celldmmJ) and e”e”re 
therapeutic ORTHOCLONE OKT3 serwn m”csntrations 
(a600 nly’mL1. (See: DOSAGE AND ADMINISTRATION; 
PRECAUTIONS: Laboratory Teats) 
Serum levels of ORTHOCLONR OKT3 em measurable us- 
i”g e” enzyme-linked immunoeorbent eesey (ELISAl. Dur- 
ing the initiel clinical trials in renal allogmft rejection, in 
patienta treated with 5 mr DW dav for 14 davs. mean serum 
bough levels of the drug&e o&r the Rrst~tl&e days and 
then aven47ed so0 nrJmL 0” dws 3 to 14. serum cu”ce”tre- 
tiona me&“red daily during-treatment with ORTHO- 
CLONE OKT3 in renal, hepatic, and cerdiac ellograft re. 
dpienta revealed that pediatric patients less than 10 yeare 
of age hew higher levels the” patients lo-50 yeera of age. 
Subsequent clinical ergerience has demonstrated that 
xnun levels greeter the” or equal to 800 “g/mL of ORTHO. 
CLONE OKT3 blocks the hrnction of cytotoldc T cells in ui- 
ho and in viva Reduced T cell cleerarxe or low plasma 
ORTHOCLONR OKT3 levels provide e besir for adjusting 
ORTHOCLONR OICl’3 dosage or for diecontinuing therapy. 
(See: WARNINGS: Anaphylactic Reactions; PRECAU. 
TlONS: Laboratorv ‘l&e: ADVERSE EVENTS: Hvoemen- 
sitivity Reactians:bOSA~E AND ADMlNIS~Ti&~- 
Following akninistration of ORTHOCLONE OKT3 in uivo, 
Ieokocytas have heen observed in cerebrospinel and perito- 
“eel Bmds. The mechanism for this effect is not completely 
understood. but pmbsbly is related to cytokinea altering 
membrane permeability, rather then in active inflamma- 
Lory process. (See: WARNINGS: Cytokine Release Syn- 
dmme. Central Nervous System Events, 

CLINICAL STUDIES 
kute Renal Rejection: 
hi e mntmlled randomized clinical trial. ORTHOCLONE 
DK’TS wee compared with conventional high-dose stemid 
herapy in reversing ac”Ic renal ellograft rejection. In this 
tiel. 122 w&able patienta undergoing acute rejection of 
:adareric renal transplants were treeted either wth 
1RTHOCLONE OKT3 daily for 3 mean of 14 days. with 
:oncomitant lowenng of the dosage of arathioprine and 
naintenance amids (62 patiente1. or with conventional 
lighdoee steroids 160 patientel. ORTHOCLONE OKT3 re- 
reread 94% of the rejections compared to a 75% reversal 
rte obtained with conventional high-dose steroid treatment 
pO.006). The one year Kaplan->feiar ~actuerisl~ estimates 
If graft survival rates for these patients who had “cute re- 
ectio” were 62% and 46% for ORTHOCLONE OKT3 and 
Itemid-tresrpd patients. respectively lp=O.O4). At two years 
he rates were 56% and 42%. re+ectively (px0.061. 
)RB- and twwyear patient sunivals were not significantly 
lifferent berween the two groups. being 65% and 76% for 
IRTHOCLONE OKT3 trented patienti and 90% and 85% 
br steroid-trented patients. 
n additional open clinical trials, the observed rete of rever- 
al of acute rennl “IlograR rejection wee 92% (xx1261 for 
)RTHOCLONE OKT3 therapy. ORTHOCLONE OKT3 wee 
~100 effective in reversing acute renal allagraft rejections in 
15% ina225, of ceses where steroids end lymphocyte im. 
“une globulin preparations were contreind~cated or were 
1ot successful. 
be effectiveness of ORTHOCLONR OKT3 for prophyltie 
f rrnel &graft rejection hns “at been established. 
wte Cerdi& or Hkpatic Allograf? RejeeLion: 

THOCLONR OKT3 wes studied for use in reversing 
cute cardiac a”d bepatic allograft rejection in petients who 
re unresponsive lo high-doses of steroids. The rate of re- 
ersal in acute c;vdiac allograR rejection was 90% (n = 61) 
nd was 63% for hepatic allografi rejection r” I 124) in pa. 
ients unresponsive to treatment with steroids. 
:ontrolled randomized tnsls have not been conducted to 
valuate the effecriveness of ORTHOCLONE OKl’3 corn- 
ered to cmwentional therapy as Brst line treatment for 
cute co&c and hepatic “1lograR rejection. 

NDICATIONS AND USAGE 

)RTHOCLONE OKT3 ts indicated for the treatment of 
cute allograR rejection in renal trzmsplant patients. 
IRTHOCLONE OKT3 is indicated for the treatment of Ste- 
,id-resistant acute allogrnr? rejection in wrdiac and he- 
atic tronrplont patients. 
he dosage ofother immunosuppressive “gents used in con. 
mction with ORTHOCLONE OKTD should be reduced to 
be lowest level compatible with an e!Tective therapeutic re- 
ponsa. tSce: WARNINGS and ADVERSE EVENTS: Infec- 
.ons. Nwplean~. DOSAGE AND ADMINISTRATIONS 

!ONTRAlNDICATIONS 
lRTHOCLONE OKT3 should not be given tn patients who: 
are hypersensitive to this or any other product of mutine 
Origin: 
have anti-mouse ontitadv titer rL:1000: 
nre in luncompcnsnted) heat I’allure or in Auld overload. 
ee evidenced by chest X.ny or a greater than 3 percent 
weight pa” within the wcrk pnor to planned ORTHO- 
CLONE OhT3 administration. 
hwa IInrl)ntrllllrd Il~prnwlorl; 
hove a history of seirurcs. lor we predisposed to wizures. 
err determmed or suspected tn be preg”nant. or who are 
breast.feedine ISee: PRE(‘AlTlONS: Prepnancv. ?lurr. 
inx Vlorher.! 
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4 35 8 '00 NIV 15 A%11 
FDA / Dockets Management Branch 
Attn. Ms. Helen Harris 
HFA-305, Room 1061 
5630 Fischers Lane 

Rockville, MD 20852 

November 14, 2000 

Suitability Petition for Cladribine-Lipomed / 
our letter dated September 7, 2000 

Dear Ms. Harris 

As per our recent phone call, we send you hereby the completion of the petition 

1. Environmental !mpact Statement 

The Lipomed, Switzerland facility meets all the requirements of the relevant 
national and local authorities with respect to any environmental impact from the 
production of 2-chloro-2’-deoxyadenosine (2-CDA, Cladribine). Production 
areas in which manufactured materials can be exposed to the environment 
are designed to minimize the risk of contamination. 

2. Certification statement 

The undersigned certifies, that, to the best knowledge and belief of the under- 
signed, this petition includes all information and views on which the petition relies, 
and that it includes representative data and information known to the petitioner 
which are unfavorable to the petition. 

We look forward to hearing from you soon and remain, 

sincerely yours 

Lipomed Inc. . 

Mario Pasquier 
Vice President 

USA: LIPOMED INC, ONE BROADWAY, CAMBRIDGE, MA 02142 8 (617) 577-7222 FAX (617) 577-1776 
SWITZERLAND: LIPOMED AG, FABRIKMATTENWEG 4, CH-4144 ARLESHEIM p +41 61 702 02 00 FAX +41 61 702 02 20 
INTERNET: http://www.lipomed.com e-mail: sales@lipomed.com 



_--------_- - .-.- _. 

8904981024 

890 4981 024 

I 
L t 

3mp Box/ 
zxp. Center 



I 

ipomed One Broadway, Cambridge, MA 02142 

I SERVICES TO MEDICINE 




