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1 EXECUTIVE SUMMARY
The sponsor has applied for approval of the indication of General Anxiety Disorder in pediatric patients
(GAD). The sponsor also examined efficacy for Conduct Disorder with or without major depression and/or
attention deficit disorder, and Major Depressive Disorder (MDD), however, these studies did not show any
evidence of efficacy and the sponsor has not applied for approval of these indications in pediatric
patients.
The efficacy studies for GAD were conducted with the ER formulation, whereas the initial pediatric
pharmacokinetic studies were performed using the IR tablet formulation. Upon review of materials in a
pre-NDA package OCPB requested a pediatric pharmacokinetic study with the ER formulation to assess if
absorption of venlafaxine from an extended release formulation would be truncated before the end of the
dosage interval. Collection of both of urine and feces was suggested to determine the fraction of the dose
absorbed. In addition, since the youngest patients are most at risk for truncated absorption, and since the
weight range in the protocols effectively excluded subjects less than 8 years old, the sponsor was
requested to modify the weight range. In addition, and the sponsor was requested to study a minimum of
4 subjects in each of the following age brackets: 6-7 yo, 8-11 yo, and 12 – 17 yo.
Results of the pharmacokinetic studies suggest that exposure to venlafaxine is slightly lower in
adolescents as compared to adults when dosed at the same mg/kg dose. W hereas when children are
given the same mg/kg dose, exposures drop sharply as age declines in preadolescents. The data with the
XR formulation suggests that preadolescent children may need on average a 2 to 4 fold higher mg/kg
dose as compared to adults and that adolescents may need a 1.75 fold higher mg/kg dose. However, in
the pivotal efficacy studies children received on average only a 1.33 fold higher dose on a mg/kg basis,
and adolescents a 1.5 fold higher dose.

1.1

RECOMMENDATION:

The Office of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical Evaluation I
(OCPB/DPE-1) has reviewed NDA 20-699 S-029 submitted September 25, 2002, and finds the sponsor’s
submission acceptable.
Comments and Labeling Comments should be communicated to the sponsor as appropriate.

1.2

COMMENTS TO THE SPONSOR:

Inspection of the pharmacokinetic data suggests that pediatric patients may have been under-dosed in
the pivotal efficacy studies.

1.3

LABELING COMMENTS:

Since Effexor tablets will not be approved for use in the pediatric population, all descriptions of pediatric
pharmacokinetic data should be removed from the tablet labeling.
For Effexor XR pharmacokinetic labeling has been edited to reflect OCPB’s analysis of the data.

6 Pages of Draft Labeling have been Withheld in Full as
B4 (CCI/TS) Immediately Following this Page
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2 SIGNATURES

____________________________________________________
Ronald E. Kavanagh, BS Pharm, Pharm.D., Ph.D., OCPB/DPE-1

__________________
Date

________________________________________________________________

_______________________

Raman Baweja, Ph.D., Team Leader, OCPB/DPE-1
CC:
NDA
HFD-120
HFD-860
CDR

20-151
(orig., 1 copy)
20-699
(orig., 1 copy)
(MannheimG, AndreasonP, LaughrenT, KatzR, David)
(BawejaR, KavanaghR, SahajwallaC, MehtaM)
(B.Murphy)

Briefing
Level:

Optional Intra-Division Briefing

Date:

February 13, 2003

Time:

10:30 AM to 11:00 AM

Location:

WOC2 RM2074

Attendees:

BawejaR, KavanaghR, SahajwallaC, MehtaM
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Date

3 BACKGROUND
The present submission provides information to support pediatric exclusivity for venlafaxine.
The sponsor has applied for approval of the indication of General Anxiety Disorder in pediatric patients
(GAD). The sponsor also examined efficacy for Conduct Disorder with or without major depression and/or
attention deficit disorder, and Major Depressive Disorder (MDD), however, these studies did not show any
evidence of efficacy and the sponsor has not applied for approval of these indications in pediatric
patients.
The initial pediatric study was an efficacy study in conduct disorder using venlafaxine immediate release
tablets that included a pharmacokinetic substudy. Although, the original pediatric exclusivity request
dated April 28, 1999 was for MDD and GAD, the age range for MDD was subsequently modified in a
revision to the written request on July 7, 2000.
On August 8, 2001, a meeting was held between the sponsor and the FDA to discuss the content and
format of the anticipated supplemental NDA submission for GAD in pediatric patients, (the efficacy
studies in MDD had not shown efficacy).
Upon review of the materials for this meeting, OCPB discovered that the pediatric pharmacokinetic study
was conducted using the immediate release tablets whereas the efficacy studies had all been conducted
using the extended release formulation. Due to the shorter GI transit times in pediatric patients an
additional pediatric pharmacokinetic study was requested to assess if absorption of venlafaxine from an
extended release formulation would be truncated before the end of the dosage interval. This would
necessitate collection of urine and possibly feces, and measurement of all recovered metabolites. In
addition, since the youngest patients are most at risk for truncated absorption, and since the weight range
in the protocols effectively excluded subjects less than 8 years old, the sponsor was requested to modify
the weight range. In addition, the sponsor was requested to study a minimum of 4 subjects in each of the
following 3 age brackets: 6-7 yo, 8-11 yo, and 12 – 17 yo. This second amendment to the written request
was dated December 18, 2001.
The sponsor subsequently, submitted a protocol amendment, which had all the required elements,
however the sponsor did not want to collect feces for drug analysis. It was decided to not amend the
rd
written request a 3 time, although the sponsor was warned that the lack of feces collection might be
problematic and they would be proceeding at their own risk. A summary of the essential features of the
pharmacokinetic studies in the 3 written requests and the fulfillment of these features is shown in
APPENDIX 1.

3.1

EFFICACY STUDIES

A summary of the pediatric efficacy studies performed is shown in Table 1.
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Table 1

Summary of the Pediatric Efficacy Studies

Indication

Protocol #

Conduct
Disorder
with or
without MDD
or ADD
Major
Depressive
Disorder
Generalized
Anxiety
Disorder

3.2

0600A-126

Study Drug

Study Design

Venlafaxine IR.

6 week, randomized, double-blind, 2-treatment, dose
titration study in 2 patient groups with a placebo lead-in
phase and PK substudy.
Followed by a 2 year open label safety and preliminary
efficacy study.

0600B1-382
0600B1-394

Venlafaxine ER

8 week, double blind, placebo controlled, efficacy study

0600B1–395

6 month open label safety study

0600B2-396

8 week, randomized, double-blind, placebo controlled,
dose titration study following a 7 ± 3-day single-blind
placebo lead-in period. Followed by an optional taper
period of up to 2 weeks.

0600B-397

Venlafaxine ER

DOSAGES STUDIED

3.2.1 DOSAGES STUDIED IN CONDUCT DISORDER
Initial dosages used in children in the conduct disorder study were weight normalized to the adult
dosages.
3.2.1.1

Adult Dosages

A summary of the labeled adult dosages for GAD and MDD are shown in Table 2. Assuming the average
adult is 72 kg, the initial starting dose is 75 mg or 1 mg/kg, the average effective dose is 150 mg, or 2
mg/kg, and the maximum-labeled dose for most MDD and GAD is 225 mg, or 3 mg/kg.
Table 2
Formulation

Effexor XR

Summary of Labeled Dosages in Adults for MDD and GAD

Indication

Starting Daily
Dose

Alternative
Starting Dose

Dosage Increment

Maximum Daily Dose

Average Daily
Dose

Depression
Moderate
Outpatient

75 mg/day

37.5 mg/day for
4 to 7 days

75 mg/day q 4 days –
2 weeks

225 mg/day.

140-180 mg/day

37.5 mg/day for
4 to 7 days

Dose increases should
be in increments of up
to 75 mg/day, as
needed, and should
be made at intervals of
not less than 4 days.

225 mg/day

75 mg/day should be
made at intervals of no
less than 4 days

225 mg/day.

Generalized
Anxiety
Disorder

75 mg/day

Depression
Moderate
Outpatient

75 mg/day
administered in
two or three
divided doses,
taken with food.

Effexor IR

Severely depressed
patients, may respond
to higher doses, up to
a maximum of 375
mg/day, generally in
three divided doses

Severely
Depressed
Inpatients
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350 mg/day
(range of 150 to
375 mg/day).

4 PEDIATRIC PHARMACOKINETICS
Two pediatric pharmacokinetic studies were conducted with venlafaxine.
Table 6

Summary of the Pediatric Pharmacokinetic Studies

Indication

Protocol #

Study Drug

Age Groups

Study
design

Dose

Analytes

Matrices

Conduct
Disorder
with or
without
MDD or
ADD

0600A-126-US

Venlafaxine IR

Children &
Adolescents
6 – 15 yo

MD to SS
BID

1 or 2
mg/kg/day

V
ODV

Plasma

Venlafaxine
ER

6 - 7 yo
8 - 11 yo
12 - 17 yo

SD

Ave 1.5
range 0.96 –
2.17 mg/kg

V
ODV
NDV
NODV &
glucuronides

Plasma
Urine

ADD or
ADHD

0600B1-169-US

Complete results are shown in APPENDIX 2.
In the study with IR tablets mean Clearance/F is approximately 2 – 3 L/hr/kg. For the ER capsules mean
clearance even though adjusted for urinary recovery (~50%) is still about 2 L/hr/kg. In some individuals
clearance is much lower, e.g. 0.96 L/hr/kg and likely reflects CYPIID6 poor metabolizers.
Mean volume of distribution and half-lives are approximately 10 L/kg and 2.5 – 5 hours in the steady-state
study with the IR tablets. The longer half-lives reflecting the poor metabolizers, and as the volume of
distribution is erroneously calculated as V = Cl/F / kel, it also reflects metabolism.
For the ER capsules the longer half-lives reflect the absorption kinetics of ‘flip-flop’ kinetics and are not
reflective of elimination. In addition, the reported volumes of distribution are much higher, and although
the method of calculation was not mentioned, if either the same method was used or if statistical
moments were used without correction for absorption we would expect that the volume estimates would
be erroneously high.
Because of the above factors, the variability in the data, and the small number of subjects no clear pattern
emerges from simply examining the raw data. However, when AUCs are normalized by dose and plotted
1 2 3
by age a clear pattern emerges, (see Figure 1 and Figure 2). , ,
In Figure 1 and Figure 2 we see that dose normalized AUCs are lower in adolescents than in adults and
even lower in preadolescents and younger children.
Based upon the smoothing curves we might expect that children depending on age may need a 2-4 fold
higher dose on a mg/kg/basis as compared to adults, and adolescents needing only a higher slightly
higher mg/kg/dose as compared to adults. W ith the caveat that the exposures to the active metabolites,
NDV and NODV, were not considered.
Approximate dose normalized AUC ratios for the ER formulation in children (Tanner Stage < 3) and
adolescents (Tanner Stage > 3) are shown in Table 7.

1

AUC data from adults represent mean AUCs from studies reported in NDA 20-699 vs. and estimated mean age of
30 years old.
2
For the ER capsules data from an outlier with a venlafaxine AUC of > 7000 and no detectable ODV is not shown.
3
Smoothing functions are cubic splines for the IR tablets and LOESS curves for the ER capsules
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