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Executive Summary

1.1

Introduction

Tamal K. Chakraborti, Ph.D.

Gaucher Disease (GD) is caused by point mutations in the human glucocerebrosidase
(hGCD) gene, which results in the accumulation of glucosylceramide in the lysosomes
of macrophages, and is the most prevalent lysosomal storage disorder. It is a recessive
genetic disorder mapped to chromosome 1 q21-q31 resulting in deficiency of
glucosylceramidase. Glucocerebrosidase (glucosylceramidase) is a membrane-bound
lysosomal enzyme known to catalyze the hydrolysis of the glucosylceramide to glucose
and ceramide. Excess glucosylceramide accumulates in Gaucher cells in the liver,
spleen and bone marrow. There are three different types of Gaucher Disease. Type 1 is
nonneuronopathic form whereas Types 2 and 3 are acute and subacute neuronopathic,
respectively. Clinical symptoms include severe hepatosplenomegaly, anemia,
thrombocytopenia and skeletal deterioration.
A number of attempts to treat GD with exogenously administered enzyme were made in
the past; however, the results were not satisfactory (Sato Y, Beutler E. Binding,
Internalization and Degradation of Mannose-terminated Glucocerebrosidase by
Macrophages. J. Clin. Invest 1993; 91: 1909-1917). Naturally-derived unmodified hGCD
was not effective due to the lack of an exposed mannose, and is therefore of limited
therapeutic value. The role of mannose receptors on macrophages in endocytosis
suggested that the exposure of mannose residues or incorporation of mannose residues
into native enzyme might be useful for enzyme targeting in GD.
In the recombinant enzyme developed for GD using mammalian cells, the mannose
residues are masked by three additional sugar moieties which have to be removed to
ensure proper cellular uptake. The currently approved product, imiglucerase
(Cerezyme®), which is produced in Chinese Hamster Ovary (CHO) cells, requires postpurification enzymatic remodeling in vitro, with three different glycosidases, to expose
the terminal mannose residues required for cellular uptake by macrophages (Friedman
B, et al. A Comparison of the Pharmacological Properties of Carbohydrate Remodeled
Recombinant and Placental-Derived beta-Glucocerebrosidase: Implications for Clinical
Efficacy in Treatment of Gaucher Disease. Blood 1999; 93:2807-2816).
Taliglucerase alfa is an analogue of hGCD. Taliglucerase alfa was developed using a
unique technology where genetically modified carrot plant root cells express hGCD.
Taliglucerase alfa naturally bears terminal mannose structures and does not require
postpurification or in vitro deglycosylation unlike Cerezyme (Gomord V, and Faye L.
Posttranslational modification of therapeutic proteins in plants. Curr Opin Plant Biol
2004; 2:171-81). In order to produce an adequately glycosylated protein, the
recombinant plant-derived taliglucerase alfa targets plant specific storage vacuoles,
using a plant-specific C-terminal sorting signal. Notably, the recombinant hGCD
expressed in the carrot cells naturally contains terminal mannose residues on its
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In a 14-day intravenous (IV) infusion (20-min) non-GLP (Good Laboratory Practice,
21CFR58) pilot study in Marmoset monkeys (n = 1/sex) at 55 mg/kg/day, clinical signs
included gasping respiration, retching, partially closed eyes, agitated behavior, tremors,
loss of body muscle tone, lip-licking, unsteadiness and red (blood) discharge from the
nose. Injection site inflammation was observed at 55 mg/kg/day. In a 29-day daily IV
infusion (20-min) study in Marmoset monkeys, animals (n = 4/sex/group) were treated
with taliglucerase alfa 11 and 55 mg/kg/day. Slightly higher incidence of injection site
change (dark area) was observed at the high dose. The target organ appeared to be
the spleen (increase in spleen weight, extramedullary hematopoiesis and macrophage
aggregates at 55 mg/kg/day) and lymph node (hypercellularity in mandibular lymph
node at 55 mg/kg/day). The no-observed-adverse-effect-level (NOAEL) was considered
as 11 mg/kg/day (about 6X the clinical dose). Antibody analyses revealed a positive
assay response in the four males and two females at 11 mg/kg/day. None of the six
positive antibody samples exhibited neutralizing antibodies. In a 28-day daily IV infusion
(1-hr) study in Cynomolgus monkeys, animals (n = 4/sex/group) were tested at 5.6 and
27.8 mg/kg/day. Red skin discoloration was seen at the injection sites in all groups
including the control. The NOAEL appeared to be the highest tested dose of 27.8
mg/kg/day. The target organ could not be identified in the absence of any significant
histopathological findings. No antidrug antibodies or neutralizing antibodies were
detected. In a 39-week IV infusion (1-hr) study in Cynomolgus monkeys, animals (n
=4/sex/group) were tested at 5.6 and 27.8 mg/kg once every two weeks. The NOAEL
appeared to be the highest tested dose of 27.8 mg/kg/day. The target organ could not
be identified in the absence of any significant histopathological findings. The treatment
produced anti-drug antibodies in one Group 2 (5.6 mg/kg) female, two Group 2 (5.6
mg/kg) males and two Group 3 (27.8 mg/kg) males. However, when all positive antidrug antibody samples from these animals were assayed for neutralizing antibody
activity, all samples were shown to be negative.
In an IV injection (bolus) Segment I fertility and early embryonic development study in
Sprague Dawley (SD) rats, animals (n = 25/sex/group) were treated at 11 and 55 mg/kg.
No significant treatment related adverse effects were seen on fertility/reproductive
performance indices in either sex. In an IV injection (bolus) Segment II teratology study
in rats (n = 25/sex/group) at 11 and 55 mg/kg and in New Zealand white rabbits (n =
23/sex/group) at 5.6 and 27.8 mg/kg, taliglucerase alfa was not teratogenic.
Anti-prGCD antibodies were detected in repeated dose toxicology studies in monkeys.
In a 29-day daily IV injection study in Marmoset monkeys at 11, and 55 mg/kg/day, antiprGCD antibodies were detected in 4 of 4 males and 2 of 4 females at 11 mg/kg/day;
however, no anti-prGCD antibodies were detected at 55 mg/kg/day. None of the
antibody positive samples were neutralizing. In a 28-day daily IV infusion study in
Cynomolgus monkeys at 5.6 and 27.8 mg/kg/day, no anti-prGCD antibodies were
detected. In a 39-week IV infusion study in Cynomolgus monkeys at 5.6 and 27.8 mg/kg
at every two weeks, 13 of 24 (54%) samples developed anti-prGCD antibodies at all
tested doses. However, none of these 13 positive ADA (anti-drug antibody) responses
exhibited neutralizing antibody activity.
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April 26, 2010- NDA submitted

3

Studies Submitted

3.1

Studies Reviewed

STUDY

REPORT NO.

PHARMACOLOGY
TOXICOLOGY
Acute
Mice
Intravenous (IV)
IV
Monkey
IV

MET/003/AIT
0071
HAO
003/043412

Subacute/Subchronic
Monkey
Maximum Tolerated Dose (MTD) Study, IV
MTD Study, IV
4-Week, IV, Marmoset Monkeys
4-Week, IV, Cynomolgus Monkeys
39-Week, IV, Cynomolgus Monkeys
REPRODUCTIVE TOXICOLOGY
Rat
Segment I Fertility and Early Embryonic
Development, IV
Segment II Teratology, IV
Rabbits
Segment II Teratology, IV

3.2

HAO
005/040174
HAO
008/050005
HAO
004/052480
1171-002
1171-001

1171-004
1171-005
1171-003

Studies Not Reviewed

Method validation studies were not reviewed.
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Previous Reviews Referenced

Pharmacology reviews of IND 69,703 were incorporated in the appropriate sections of
this review.

4

Pharmacology

4.1

Primary Pharmacology

In Vitro Evaluation of the Enzymatic Activity of Taliglucerase Alfa using Natural
Substrate (Shaaltiel Y et al., 2007. Plant Biotechnology Journal 5: 579-590)
In this study, a comparative analysis of the enzymatic activity of taliglucerase alfa and
Cerezyme and the capacity of each to hydrolyze a short chain analog of the natural
substrate, glucosylceramide (GlcCer), was performed. The activity of
glucocerebrosidase was assayed in vitro using a fluorescent short-acyl-chain analogue
of glucosylceramide. The Vmax was 0.47 ± 0.08 µmol for taliglucerase alfa and 0.43±
0.06 µmol for Cerezyme. The Km was 20.66 ± 0.72 µM for taliglucerase alfa and 15.24
± 4.37 µM for Cerezyme. These results showed that the activity of taliglucerase alfa was
similar to that of Cerezyme (as shown in the following figure from page 6 of 2.6.2 of the
NDA).

Uptake and Activity of Taliglucerase alfa in Macrophages
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In GD patients, glucocerebroside is abnormally stored, primarily in unique macrophage
cells called Gaucher cells. Targeting and uptake of taliglucerase alfa by macrophages
was mediated via the Mannose/N-acetylglucosamine (Man/GlcNAc) receptor present on
Gaucher cells. Specific glycosylation pattern plays a crucial role in human
glucocerebrosidase (hGCD) activity and uptake by target cells (Furbish S F et. al, 1981.
Biochimica et Biophysica Acta 673: 425-434; Barton NW et al., 1991. N Engl J Med 324:
1464-1470; Fussman AB et al., 1993. J Biol Chem 268: 14861-14866, Bijesterbosch MA
et al., 1996. Eur J Biochem 237:344-349; Friedman BA et al., 1999. Blood 93: 28072816). These studies were designed to address whether taliglucerase alfa (produced in
transformed carrot cells) has been glycosylated in a configuration that enables it to be
taken up by macrophage cells while maintaining its enzymatic activity, and to determine
the ability of taliglucerase alfa to bind to and be taken up by macrophages in mice and
human macrophage cells.

Uptake and Activity of taliglucerase alfa in Mice Peritoneal Macrophages (Shaaltiel Y et
al., 2007. Plant Biotechnology Journal 5: 579-590)
In this study, the ability of taliglucerase alfa to bind to and be taken up by macrophages
was assayed using thioglycolate-elicited peritoneal macrophages obtained from mice.
Female BALB C or C57BL6 mice were injected intraperitoneally (IP) with 2.5 ml of 2.4%
Bacto-thioglycollate medium without dextrose. After 4-5 days, treated mice were
sacrificed and the peritoneal cavity was rinsed with phosphate buffered saline. Cells
were collected, processed, plated, and incubated. After 90 minutes, non-adherent cells
were washed out and the adherent macrophages were incubated for 90 min at 370C, in
culture medium containing specified quantities of taliglucerase alfa, ranging from 0 to 40
µg in 200 µL final volume, in the absence or presence of yeast mannan (2-10 mg/mL).
Following incubation, the activity of taliglucerase alfa taken up by the cells was
determined by enzymatic activity assay.
Figure 2a (from page 7 of 2.6.2 of the NDA) shows the uptake and activity of
taliglucerase alfa in cells as compared to Cerezyme®. Figure 2, panels b and c, show
mannan dose dependent activity in cells following uptake. Addition of mannan inhibits
specific uptake of taliglucerase alfa (Fig. 2b) and Cerezyme® (Fig. 2c), confirming that
taliglucerase alfa uptake was mediated via mannose receptors. These results
demonstrated that taliglucerase alfa can undergo uptake into target macrophage cells
specifically through Man/GlcNac receptors without the need for remodeling in vitro. In
addition, taliglucerase alfa was shown to be enzymatically active.
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Uptake and Activity of Taliglucerase Alfa in Human Macrophages
The aim of the study was to assess the uptake of prGCD into primary human
macrophage cells in vitro.
The nucleated cell-fraction from human blood (leukocyte enriched) was used to derive
human macrophages from monocytes. Macrophage selection was performed by
incubating cells for 7-11 days in full RPMI medium and selecting for the adherent cell

Reference ID: 2872243

16

NDA 22-458

Tamal K. Chakraborti, Ph.D.

population. Cells were harvested and the uptake assay was performed in 96 well plates.
Cells were incubated for 3 hrs in 250 µL of medium containing taliglucerase alfa or
Cerezyme at concentrations of 1 to 4 U/mL. Taliglucerase alfa was also assayed in the
absence or presence of yeast mannan (2 mg/mL). The activity of taliglucerase alfa
taken up by the cells was determined by an enzymatic activity assay and normalized
against total soluble protein as measured by Bradford assay.
Figure 3 (from page 8 of 2.6.2 of the NDA) shows uptake and activity of taliglucerase
alfa in human macrophages. Figure 4 (from page 8 of 2.6.2 of the NDA) shows mannan
dependent cellular uptake inhibition measured by enzymatic activity of taliglucerase
alfa. These results demonstrated that taliglucerase alfa binds the mannose receptor and
were internalized while maintaining activity. This uptake was more efficient than that
demonstrated by Cerezyme.
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Secondary Pharmacology

None

4.3

Safety Pharmacology

None
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5

Pharmacokinetics/ADME/Toxicokinetics

5.1

PK/ADME

The sponsor did not conduct any formal ADME (absorption, distribution, metabolism
and excretion) studies with taliglucerase alfa. However, pharmacokinetic (PK)
parameters have been characterized in the repeat-dose toxicology studies in Marmoset
and Cynomolgus monkeys. These studies ranged from 28 to 39 weeks of twice monthly
dosing (clinical treatment regimen). In these studies, Tmax tended to occur at the end of
the infusion. Both Cmax and AUC values increased in a greater than dose proportional
manner with increasing dose; however, there were no gender differences. Repeated
dosing produced minimal effects on the PK parameters.

5.2

Toxicokinetics

Included in toxicity studies

6

General Toxicology

6.1

Single-Dose Toxicity

Acute toxicity studies in mice and monkeys

Report No.

Testing
Laboratory

Species/
Route

Date
Started

CD-1
Mice/IV

1/18/200
4

0071 (NonGLP)

CD-1
Mice/IV

HAO
003/043412

Cynomolg
us
monkeys

MET/003/AIT

(b) (4)

Date
Complete
d
2/15/2004

Batch No.

CB-mix-1

NA

NA

CB-mix-1

5/27/200
4

12/8/2004

PLX-GC001-0504

GLP Compliance: Statements of compliance and QAU were included.
Methods: In acute toxicity study in CD-1 mice (n = 3/sex/dose) were dosed with a
single IV dose of vehicle (25 mM citrate buffer, 150 mM NaCl, 0.1% Tween 80, 5%
EtOH) or taliglucerase alfa at 1.8, 9 and 18 mg/kg at a dose volume of 10 mL/kg. In
Cynomolgus monkeys, animals (n = 1/sex), were treated with taliglucerase alfa (in 18%
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EtOH) at 1.8 mg/kg, observed for 72 hours, at 9 mg/kg and observed for 72 hours and
then dosed with 18 mg/kg and observed for 72 hours prior to necropsy on Day 10.
Results: Taliglucerase alfa was non-lethal up to 18 mg/kg in mice. There were no
significant treatment-related clinical signs. Taliglucerase alfa was non lethal up to 18
mg/kg in Cynomolgus monkeys. Clinical signs included unsteady behavior at 9 and 18
mg/kg and excessive chewing and teeth grinding noted for the female at 9 and 18
mg/kg respectively. These signs were noted during and up to approximately 1 hour after
dosing.
Acute Toxicity Studies in Mice and Monkeys

Species

Route

Dose
(mg/kg
)

CD-1 Mice, 3/sex/dose

IV

CD-1 Mice, 2/sex, NonGLP
Cynomolgus monkeys,
1/sex/dose

IV

1.8, 9,
18
18

IV

1, 9, 18

Time
Maximum
Minimum
to
Nonlethal Dose
Lethal Dose
death
(mg/kg)
(mg/kg)
Male
Femal Male Female
e
18
18
None None
None
18

18

None None

None

18

18

None None

None

Summary: In acute IV toxicology studies in CD-1 mice and Cynomolgus monkeys,
animals were dosed with a single IV dose at 1.8, 9 and 18 mg/kg. Taliglucerase alfa
was non-lethal up to 18 mg/kg in both species. There were no treatment-related clinical
observations in mice. In monkeys, clinical signs included unsteady behavior at 9 and 18
mg/kg and excessive chewing and teeth grinding noted for the female at 9 and 18
mg/kg respectively.

6.2

Repeat-Dose Toxicity

14-Day Study (HAO/005/040174, Non-GLP) and 7-Day study (HAO/008/050005,
Non-GLP) in Marmoset monkeys.
The sponsor submitted the reports of the above studies under the initial submission of
IND 69, 703 dated June 17, 2005. The reviews are incorporated below from the
pharmacology review dated July 21, 2005.
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29-Day Intravenous Injection Toxicology Study (HAO 004/052480) in Marmoset
Monkeys
The sponsor submitted the reports of the above study under the initial submission of
IND 69, 703 dated June 17, 2005. The reviews are incorporated below from the
pharmacology review dated July 21, 2005.
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Study title: 4-Week Intravenous Infusion Study in Cynomolgus Monkeys
The draft report of this study was submitted under IND 69,703 SDN 011 dated January
12, 2007. The final report of this study was submitted under IND 69,703 SDN 018
dated July 6, 2007 (pharmacology review dated August 3, 2007). The draft report of
this study was already reviewed under the above amendment (pharmacology review of
IND 69,703 dated February 5, 2007). The results and interpretations of the data of the
final report do not seem to differ from that of the draft report (pharmacology review of
IND 69,703 dated February 5, 2007). The review of this study is incorporated below
from the pharmacology review dated February 5, 2007).
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Study Title: 39-Week Intravenous Infusion Toxicology Study in Cynomolgus Monkeys
(Study No. 1171-001)
The final report of this study was previously submitted under IND 69,703 Amendment
014 dated March 22, 2007. The review of this study report is incorporated below from
the pharmacology review dated April 5, 2007.
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7

Genetic Toxicology

7.1

In Vitro Reverse Mutation Assay in Bacterial Cells (Ames)

None

7.2

In Vitro Assays in Mammalian Cells

None
7.3

In Vivo Clastogenicity Assay in Rodent (Micronucleus Assay)

None

7.4

Other Genetic Toxicity Studies

None

8

Carcinogenicity

None
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Prenatal and Postnatal Development

None

10

Special Toxicology Studies

None

11

Integrated Summary and Safety Evaluation

The sponsor conducted adequate nonclinical studies with taliglucerase alfa. These
included single-dose toxicity, repeat-dose toxicity, and reproductive toxicity studies. All
of the toxicology studies except three (an acute toxicity study in mice, pilot 7- and 14day studies in Marmoset monkeys) were conducted in compliance with Good
Laboratory Practices (GLPs) regulations. These studies were conducted using the
clinically relevant route of administration, intravenous (IV) dosing. In rodents,
taliglucerase alfa was administered as a slow bolus injection whereas in monkeys the
drug was administered as an IV infusion. For the pivotal studies, treatment durations
ranged from 29 consecutive days of dosing to 39 weeks of twice monthly dosing, which
mimicked the clinical treatment regimen. In addition, the doses administered in the
toxicology studies represented about 3X and 14X the clinical dose of 60 units/kg (200
units = 6 mg in the formulation or 0.03 mg/U or 30 U/mg or approximately 2.0 mg/kg).
The test materials used for the repeat dose and reproductive toxicology studies were
comparable to the clinical materials, as determined by release testing and
characterization of impurities, and in some cases were also used in the Phase 3 clinical
trial.
In a 14-day IV non-GLP pilot study (HAO/005/040174) in Marmoset monkeys (n
=1/sex/dose) at 55 mg/kg/day, clinical signs included gasping respiration, retching,
partially closed eyes, agitated behavior, tremors, loss of body muscle tone, lip-licking,
unsteadiness and red (blood) discharge from the nose.
In a 29-day IV injection study (HAO 004/052480) in Marmoset monkeys, animals (n =
4/sex/dose) were treated (administered via a 20-min injection) with taliglucerase alfa at
11, and 55 mg/kg/day. There was no treatment-related mortality or clinical signs. At the
high dose, injection site reactions (dark area) were noted in slightly higher incidences.
There were no significant treatment-related effects on hematology or clinical chemistry
and urinalysis parameters. A dose-related increase in absolute and relative spleen
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weight was observed in treated animals. Treatment-related histopathology changes
were seen in the liver (increased incidence in extramedullary hematopoiesis), lymph
node (hypercellularity in mandibular lymph node) and spleen (macrophage aggregates)
at 55 mg/kg/day. The NOAEL was considered as 11 mg/kg/day. The target organs
appeared to be the liver, lymph node and spleen.
In a 28-day IV infusion study (Study No. 1171-002) in Cynomolgus monkeys, animals (n
= 4/sex/dose) were tested at 5.6 and 27.8 mg/kg/day. The NOAEL appeared to be the
highest tested dose of 27.8 mg/kg/day. The target organ could not be identified in the
absence of any significant histopathological findings.
In a 39-week IV infusion study (Study No. 1171-001) in Cynomolgus monkeys, animals
(n = 4/sex/dose) were tested at 5.6 and 27.8 mg/kg for 60 minutes every two weeks.
The NOAEL appeared to be the highest tested dose of 27.8 mg/kg. The target organ
could not be identified in the absence of any significant histopathological findings.
(b) (4)

In an IV Segment I fertility and early embryonic development study
1171-004) in
rats, animals were treated at 11 and 55 mg/kg. No significant treatment related adverse
effects were seen on body weights, food consumption, estrous cyclicity, weights of the
reproductive organs, or macroscopic findings. Similarly, no significant treatment-related
adverse effects were seen on fertility/reproductive performance indices, copulatory
interval, uterine implantation data, or sperm analyses. The NOAEL for maternal toxicity
was considered as 11 mg/kg/day, and the NOAEL for reproductive toxicity was 55
mg/kg.
(b) (4)

In an IV Segment II teratology study (
1171-005) in rats, animals were treated at 11
and 55 mg/kg. No significant effects of treatment were seen from gestation body
weights, gestation food consumption, or maternal macroscopic findings. Similarly, no
significant effects of treatment were seen from the uterine implantation data, fetal body
weights and sex ratios, or fetal external, visceral, or skeletal evaluations. In this study,
taliglucerase alfa was not teratogenic at the tested doses.
(b) (4)

In an IV Segment II teratology study
1171-003) in rabbits, animals were treated at
5.6 and 27.8 mg/kg. No significant effects of treatment were seen on body weights,
food consumption, or maternal macroscopic findings. Similarly, no significant effects of
treatment were seen from the uterine implantation data, fetal body weights and sex
ratios, or fetal external, visceral, or skeletal evaluations. In this study, taliglucerase alfa
was not teratogenic at the tested doses.
Chronic toxicology study results in Cynomolgus monkeys revealed no significant target
organ toxicity at doses up to 27.8 mg/kg (about 14 times the recommended human dose
of 60 U/kg or about 2 mg/kg) administered once every two weeks. However, in 29-day
study in Marmosets, the target organs appeared to be the liver (increased incidence in
extramedullary hematopoiesis), lymph node (hypercellularity in mandibular lymph node)
and spleen (macrophage aggregates) at 55 mg/kg/day. The NOAEL was considered as
11 mg/kg/day. Injection site reactions were observed in repeated dose toxicology
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studies in monkeys; however, some the changes were also observed in control animals.
Antidrug antibody formation was observed in repeated dose toxicology studies in
monkeys; however, these antibodies were not considered neutralizing antibodies.
Taliglucerase alfa did not show any significant adverse effect on fertility and early
embryonic development in rats and it was not teratogenic in rats or rabbits.
Overall, the nonclinical program was considered adequate. Nonclinical studies
conducted with taliglucerase alfa appear to fulfill the necessary regulatory requirements
for the marketing authorization of this product. Based on the results of the nonclinical
studies, there appears to be no significant safety concerns at the intended clinical doses
for the proposed indication. There are no outstanding nonclinical issues.

12

Appendix/Attachments

None
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Drug Name: Taliglucerase alfa NDA/BLA Type: Original
(b) (4)
(Orphan/Fast Track)
On initial overview of the NDA/BLA 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?

Yes No
√

√
√

√

√

√

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?

√

8 Has the applicant submitted all special
studies/data requested by the Division
during pre-submission discussions?

√

Comment

PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR
NDA/BLA or Supplement
Content Parameter
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/BLA is to support a Rx to OTC
switch, have all relevant studies been
submitted?

Yes No

Comment

√

√

Not applicable

Not applicable

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION
FILEABLE? ____Yes___
If the NDA/BLA 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.
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