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Disclaimer
Except as specifically identified, all data and information discussed below and
necessary for approval of 205919 are owned by Nova Laboratories Limited
or are data for which Nova Laboratories Limited has obtained a written right of
reference. Any information or data necessary for approval of 205919 that Nova
Laboratories Limited does not own or have a written right to reference constitutes one of
the following: (1) published literature, or (2) a prior FDA finding of safety or effectiveness
for a listed drug, as reflected in the drug’s approved labeling. Any data or information
described or referenced below from reviews or publicly available summaries of a
previously approved application is for descriptive purposes only and is not relied upon
for approval of 205919.
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malformations in the second and third generation of offspring were reported2,3,4. There
are published human data that show embryo-fetal toxicity in women with leukemia
treated with mercaptopurine5.
Mercaptopurine as a 50 mg tablet formulation (Purinethol, Teva, NDA009053) has been
marketed since 1953 in United States for the treatment of ALL in pediatric and adult
patients. Extensive clinical experience is available with mercaptopurine administration in
children as part of chemotherapy regimen for the treatment of ALL. However, the 50 mg
tablet formulation has made it difficult to give individualized doses of the drug to children
according to body weight or body surface area. The desired daily doses for the
treatment of ALL in childhood may range from 7.5 mg to 125 mg according to the
varying body surfaces or body weights. It is reported that the hospitals used different
approaches (splitting and compounding) to prepare formulations suitable for children.
This has caused poor accuracy and uniformity of dosing ranging from 49 to 157% of the
desired tablet. The Application for the proposed oral liquid formulation of
(b) (4)
mercaptopurine (
is to address this issue and to improve ease of
administration in children.

1.3
1.3.1

Recommendations
Approvability

From a Pharmacology/Toxicology perspective, the approval of mercaptopurine
(b) (4)
(
is recommended.
1.3.3

Labeling

The nonclinical information in the listed drug, Purinethol, will be used for labeling of the
(b) (4)
nonclinical sections of
Additional changes may be implemented in
accordance with Physician Labeling Rule (PLR) formatting6.

2

Reimers et al 1980. Bi-Generational Effects of 6-Mercaptopurineon Reproduction in Mice
Thiersch 1954. The effect of 6-mercaptopurine on the rat fetus and on reproduction of the rat. Annals of
the New York Academy of Sciences, 60: 220-227
4
Reimers and Sluss 1978. 6-Mercaptopurine Treatment of Pregnant Mice: Effects on Second and Third
Generations, Science 201, 65-67
5
Polifka and Friedman 2002. Teratogen Update: Azathioprine and 6-Mercaptopurine TERATOLOGY
65:240–261.
3

6

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm075082.
pdf
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NMT
is acceptable; this level is below the 0.5% qualification threshold described
in ICH Q3B(R2) for drugs administered at 10-100 mg/day.
(b) (4)

2.6

Proposed Clinical Population and Dosing Regimen

is a nucleoside metabolite inhibitor indicated for pediatric patients for
maintenance therapy of acute lymphatic (lymphocytic, lymphoblastic) leukemia as part
(b) (4)
of a combination regimen. The usual daily maintenance dose of
is 1.5 to 2.5
mg/kg/day as a single dose. The oral suspension contains 20 mg mercaptopurine in 1
mL.
(b) (4)

3

Studies Submitted

3.1

Studies Reviewed

No new nonclinical studies were submitted.

3.2

Studies Not Reviewed

Not applicable.

3.3

Previous Reviews Referenced

Not applicable.

4

Pharmacology

No pharmacology studies were submitted.
A review of the published literature concerning mercaptopurine shows that
mercaptopurine is a chemical analog of the physiologic purine nucleosides, adenine and
hypoxanthine. It is a pharmacologically inactive prodrug and uptake into cells is via the
nucleoside transporter, where it is subject to anabolic reactions, catalyzed by several
enzymes, to eventually form thioguanine nucleotides (TGNs), and catabolic reactions to
form metabolites that are predominantly inactive15, 16. The cytotoxicity of
mercaptopurine arises as a result of the incorporation of TGNs into DNA17,18 and
inhibitors of phosphoribosyl pyrophosphate (PRPP) amidotransferase, an enzyme which

15

Elion G.B. 1989.The Purine Path to Chemotherapy. Bioscience Reports, Vol. 9, 509-529.
Krynetski 1995. Methylation of Mercaptopurine, Thioguanine, and Their Nucleotide Metabolites by
Heterologously Expressed Human Thiopurine S-Methyltransferase. MOLECULAR PHARMACOLOGY,
47:1141-1147.
17
Yi-He Ling et al, 1992. Consequences of 6-Thioguanine Incorporation into DNA on Polymerase Ligase
and Endonuclease Reactions. Molecular Pharmacology, 42:802-807
18
Coulthard and Hogarth 2005. The thiopurines: An update. Investigational New Drugs 23: 523–532.
16
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is important in de novo purine synthesis19,20. The anti-tumor effects of mercaptopurine
has been shown in vitro and in vivo test systems21,22,23,24.

19

Tay B.S. et al 1968. Inhibition of phosphoribosyl pyrophosphate amidotransferase from Ehrlich ascitestumor cells by thiopurine nucelaotides.
20
Shi RZ et al 1998. Metabolic effects of thiopurine derivatives against human CCRF-CEM leukaemia
cells. The International Journal of Biochemistry & Cell Biology 30 885-895.
21
Tidd and Paterson 1974. A Biochemical Mechanism for the Delayed Cytotoxic Reaction of 6Mercaptopurine. Cancer Research 34, 738-746
22
Adamson et al 1994. The Cytotoxicity of Thioguanine vs. Mercaptopurine in Acute Lymphoblastic
Leukemia. Leukemia Research VoI. 18, 805-810.
23
Clarke DA, Philips FS, Sternberg SS et al. 6-Mercaptopurine: Effects in mouse sarcoma 180 and in
normal animals. Cancer Res 1953; 13(8): 593-604.
24
Philips et al 1954. The toxic effects of 6-mercaptopurine and related compounds. Annals of New York
Academy of Sciences
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Drug Name:

(b) (4)

Applicant: Nova Laboratories
Limited

Stamp Date: July 14, 2013

NDA Type: 505(b)(2)

On initial overview of the NDA application for filing:

Content Parameter
1 Is the pharmacology/toxicology section
organized in accord with current regulations
and guidelines for format and content in a
manner to allow substantive review to
begin?
2 Is the pharmacology/toxicology section
indexed and paginated in a manner allowing
substantive review to begin?
3 Is the pharmacology/toxicology section
legible so that substantive review can
begin?
4 Are all required (*) and requested IND
studies (in accord with 505 b1 and b2
including referenced literature) completed
and submitted (carcinogenicity,
mutagenicity, teratogenicity, effects on
fertility, juvenile studies, acute and repeat
dose adult animal studies, animal ADME
studies, safety pharmacology, etc)?
5 If the formulation to be marketed is
different from the formulation used in the
toxicology studies, have studies by the
appropriate route been conducted with
appropriate formulations? (For other than
the oral route, some studies may be by
routes different from the clinical route
intentionally and by desire of the FDA).
6 Does the route of administration used in the
animal studies appear to be the same as the
intended human exposure route? If not, has
the applicant submitted a rationale to justify
the alternative route?
7 Has the applicant submitted a statement(s)
that all of the pivotal pharm/tox studies
have been performed in accordance with the
GLP regulations (21 CFR 58) or an
explanation for any significant deviations?

Yes No

x

Comment
The Applicant is relying on the FDA’s
previous findings of safety and
effectiveness for an FDA approved product
mercaptopurine product Purinethol® NDA
009053. No formal
pharmacology/toxicology studies are
submitted.

x

x

x

Not applicable. The Applicant is relying on
the FDA’s previous findings of safety and
effectiveness for an FDA approved product
mercaptopurine product Purinethol® NDA
009053. No formal
pharmacology/toxicology studies are
submitted.
Not applicable; Separate toxicology studies
were not conducted with this drug.

Not applicable; Separate toxicology studies
were not conducted with this drug.

Not applicable.
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA
Content Parameter
8 Has the applicant submitted all special
studies/data requested by the Division
during pre-submission discussions?

9 Are the proposed labeling sections relative
to pharmacology/toxicology appropriate
(including human dose multiples expressed
in either mg/m2 or comparative
serum/plasma levels) and in accordance
with 201.57?
10 Have any impurity – etc. issues been
addressed? (New toxicity studies may not
be needed.)
11 Has the applicant addressed any abuse
potential issues in the submission?
12 If this NDA is to support a Rx to OTC
switch, have all relevant studies been
submitted?

Yes No

x

Comment
Not applicable. The Applicant is relying on
the FDA’s previous findings of safety and
effectiveness for an FDA approved product
mercaptopurine product (Purinethol®, NDA
009053). No formal
pharmacology/toxicology studies are
submitted.
Labeling is comparable to Purinethol®.

x

x

No known impurity issues at this time. This
will be addressed in the review.

Not applicable
Not applicable

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION
FILEABLE?
Yes
If the NDA is not fileable from the pharmacology/toxicology perspective, state the reasons and
provide comments to be sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74day letter.

Ramadevi Gudi, Ph.D.
Reviewing Pharmacologist

August 19, 2013
Date
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