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Submission
At the request of the primary reviewer, Pharmacometrics has revnewed the populatlon PK
analysis submitted with NOA 20-884, ESPS 2 - Secondary European Stroke Prevention Study
- a double-blind, randomized, placebo-controlled, muliti-center study of four parallel
groups organized in a 2x2 factorial design. The firm has supplied the requested information
in order to facilitate the review. In addition, Pharmacometrics has located the ongmal study report
for this analysis, which was contained i in volume 1.071 of the original NDA.
Study Design
\1 This was a randomized, double-blind, placebo-controlled parallel-group, multi-center study in

patients who had suffered a previous CVA within the past three months. The patients were
randomized to one of four treatment groups: ,

e Persantine ER 200 mg
e ASA25mg

e Aggrenox 200/25 mg

o placebo

A subset of the total number of patients (n=404) were included in the population analysis. From
this sub-set, a single plasma sample was drawn from each subject in order to assess compliance.
| These samples were then used in a retrospective population PK analysis to evaluate the effects
of co-variates such as age, weight, gender, duration of treatment, type of treatment, and
creatinine clearance on the PK of dipyridamole (DP) and its glucuronide conjugate (DP-G).

The population analysis was performed usinm ‘A simple one compartment
model was used to determine the PK of DP and DP-G. A depiction of the model is shown in -
Figure 1. Since only 1 sample per subject was available, no estimates of inter-individual variability
could be obtained Dipyridamole and its glucuronide conjugate were fitted simultaneously. Since it
was known from previous studies that ~95% of a dose is excreted as the glucuronide, this prior
information was incorporated into the model.

The procedure followed for examining covariates was the usual approach. A base model was
fitted (without covariates). On the basis of diagnostic plots, covariates were added to the model.
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Results

Table 1 shows the pivotal runs performed during the development of the final model, with the
corresponding objective function values. The covanate that has the largest potential impact on
the pharmacokinetics of dipyridamole and its glucuronide is age. The parameter results are
shown in Table 2. As seen in Figure 2, the clearance of DP in patients less than 5§5 years of age
is nearly twice that seen in patients aged 65 or greater. The impact on the glucuronide is similar
(data not shown). Weight appears to be an important predictor of clearance as well (Figure 3).
Although the effect of gender is statistically significant, its actual magnitude is quite small (Figure
4) and is probably not clinically significant

Nl

;i St

al’n-}‘\ﬂ

=3

hotd
cvexd
(W

[

Cod
e
P‘NB
&3
L2
£L3




“Table 2: ‘Mean population parameter estimates for the.final model.

Parameter Typical value Theta estimates
. KM 0. 95‘6"69"SEX‘(AGE/50)°'6. ..males: 0.0659 hr'_. . .-64:0.0951
: females: 0.0602 hr' . 845 0.9119
- 04:-1.199
KE = 0.05'9@'(AGEISO)"61 3.937 x 10~ hr™ 6,: 0.0951
' . : " 6. -0.7189
- KEM = 64°(AGE/50)"*844 427 hr' 6s: 5.59
) - : Cm 644: -1.303
KA = 6, 1.34 hr” —
Ve=8,+#WGT 85 - ~— - ~1588L - - 8;7106:5 -
8,: 0.716
Ve85 +WGT* 84 698 L 6s: 3.499
840: 0.0475
S op 123.8% (48.8%) -
Oopr-G 159.2% (76.9%) -

Tresidual variability estimates (precision of estimate)

Figure 2: CL/F of dipyridamole as a function of age. Open clrcles show the Individual

values, while the horizontal lines depict the means.
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. ‘Figure 3: CL/F of dipyq'dam_ole as a function of weight.
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Figure 4: CL/F of dipyridamole as a function of sex
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The effect of age on clearance, if real, might be clinically important because of its magnitude.
Since the study utilized only one data point per individual, the overall conciusions from this study
must be treated with sorme care. Also, the firm correctly points out that there are very few data for
subjects less than 50 years of age, so that this too, must be taken into. consideration when
interpreting these data. Nevertheless, these data at least raise the possibility that younger
subjects might be inadequately treated with dipyndamole, due to increased clearance of the drug.
This should be further investigated in a more definitive study, as there are no data on the effect of
age in the original Persantine labeling. ‘




Comments to'‘Medical Reviewer *

e 'Based on llmlted data, it. appears: that age may- have a sngmﬁcant effect on dupyndamole

...clearance. This means that younger patients treated with this product are effectively

receiving 40% less drug than patients that are aged 65 or greater. Are there sufficient data in

-the NDA in-subjects < 55 "to make. a determination ‘as-to whether or.not comparable efficacy

-"is seen’in these two age groups?’ Because:of:the magnitude of the effect, (40%) and the

: potentlal for:severe consequences should patients be under-dosed, . would an adjustment of

dose in younger subjects be a reasonable course:of act:on to pursue untul a more definitive
'study is conducted? .

Reviewer Conclus:ons g B

e We:ghl age and gender appear to affect the clearance of dlpyndamole and lts glucuronide
metabolite; however, only age appears to reach a magnitude that could be clumcally
significant.

e The firm should perform a definitive study examining the effect of age on the
pharmacokinetics of dipyridamole/ASA.  The age range to be studied should conform to that
seen in the ESPS2 trial. - This should be performed as'a Phase 4 commitment, unless HFD-
180 feels that the data are necessary-before approval. The firm should be encobraged to
consult OCPB regarding the study design. :

Labeling Comments

1) The changes submitted in Attachment 3 of the amendment dated 11/4/99 are acceptable.
2') The text under Special Populations: Geriatric Patients should be modified as follows:
Special Populations: Geriatric Patients : In ESPS2 (See CLINIAL PHARMACOLOGY, Clinical

Trials) the mean clearance of dipyridamole in younger patients (< 55 years) was 40% higher than
that seen in elderly patients (> 65 years). This clinical significance of this finding is unclear.

/1299

v 77 WMichael J. Fossler, Pharm.D., Ph.D.

Pharmacometrics Scientist O .J (, R ; 0 ;;,! AL
Division of Pharmaceutical Evaluation il
Office of Clinical Pharmacology and Biopharmaceutics

CC: NDA 20-884{orig., 1 copy), HFD-850(Lee, Lesko), HFD-870(M. Chen, Fossler, Lee,
Sancho)
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Memorandum
Chmcal Pharmacology and onpharmaceutncs Revnew

o ' - NDA 20-884 L
Drug Namc ggreno (200 mg/25 mg. Capsu]es) Ref.: Revised Aggrenox label.

Submlssmn Datc August 06 1999 (Amendmem no. 2.)).

Sponsor Boehringer Ingelheun Inc.
- Sponsor’s Address: 900 Ridgebury Rd., P: O. Box 368, Ridgefield, CT 06877 0368

SYNOPSIS

The sponsor on August 06 1999 submitted a.revision to the proposed drug product label. This version
dated 8-6-99 includes the Agency recommendations faxed to the sponsor on 6-15-99.

RECOMMENDATION

The Office of Clinical Pharmacology and Biopharmaceutics, Division of Pharmaceutical Evaluation II has
reviewed the proposed drug product label submitted to the Agency on August 06, 1999. Some of the
labeling wording has been constructed from the ESPS2 Population Pharmacokinetic analysis. This
Population Pharmacokinetic assessment was consulted to the Pharmacometrics Scientist, Dr. Mike
Fossler, on 01 October 1999. Based upon an evaluation of the provided-information, including the results
from the Pharmacometrics consult, the following are the recommended changes for the Clinical
Pharmacology section of the drug product label:

1. Special Populations Section

Geriatric Patients

r—f.z.—-

Renal dysfunction:
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\
Uaffredo R. Sancho, Ph.D.
Clinical Pharmacology and Biopharmaceutics Reviewer
Radiopharmaceutical and Medical Imaging Division
Division of Pharmaceutical Evaluation Il
Office of Clinical Pharmacology and Biophannaceutics

/S/

Concurrence:

o /S/ itoesi

DavudJ Lee, Ph.D.

Team Leader :
Radiopharmaceutical and Medical Imaging Division
Division of Pharmaceutical Evaluation 11

Office of Clinical Pharmacology and Bnophannaceuncs

Ce: HFD-180 NDA20-884 (1x), DIV.FILE (1x); DUBEAU (1X); SANCHO (1X); LEE (1X)
HFD-870 JHUNT (ix); MLCHEN (1x)
HFD-850 SHUANG
CDR Attn.: Barbara Murphy

Anachment: Pharmacometrics consult.

Page:20f2 Date & Time printed:Tuesday, October 26, 1999, 04:26 PM . File: label.doc




. TECHNICAL BACKGROUND . ..

. Aggrenox is-a combmauon drug product 200 mg/ZS mg,-; respecuvely. of dxpyndamole [2,6-
bis-(diethanol-amino)-4,8-dipiperidino- 5,4d imidine] and aspirin Benzo:c acid. 2-
(acetyloxy)-salicylic acid acetate '

Dlpyn anole s an amxplatelet agent with a molecula:
“the chemical formula, C2sHNgO.. ‘Dipyridamole is an odorless yellow

crystalline substance having a bitter taste. It is soluble in dxlute acnds methanol and chloroform.
while it is insoluble in water.

TR M AT e + L Nad22 T e s LY S L T LoD s W e year Mg e e

. Aspirin or Acetylsalicylic Acid (ASA) is also an antiplatelet agent with a molecular weight
of 180.16 and the chemical formula, CqgHsOs. ASA is an odorless white, needle-like crystalline or
powdery substance. When exposed to moisture, it hydrolyzes into salicylic and acetic acids. giving -
off a vinegary odor. Itis highly lipid soluble and slightly soluble in water.

APPEARS THIS WY
N ORIGINAL
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_D W BEAL
OCT 26 1999

. Memorandum
Clinical Pharmacology and Biopharmaceutics Review
NDA 20-884 :
Drug Name: Aggrenox (200 mg/25 mg Capsules) Ref.: Sponsor's Response to IR letter.
Submission Date: August 20 1999. '

Sponsor: Boehringer Ingelheim, Inc.
Sponsor’s Address: 900 Rldgebury Rd., P. O. Box 368, Ridgefield, CT 06877—0368

SyYNOPSIS

The Agency communicated on June 15 1999 five (5) issues regarding Clinical Pharmacology and
Biopharmaceutics. This was followed by a meeting request from the sponsor (June 30 1999), a pre-
meeting fax to the sponsor (July 27 1999), and the meeting on August 03 1999. On August 20 1999, the
sponsor submitted a response to these concerns. Summaries of these five concerns and the actions taken
upon these concerns are:

Item 1 - Bioequivalence between the to-be-marketed Aggrenox capsules and all clinical trial formulations
or batches.

This item was discussed in detail during the 03 August 1999 meetmg Please see details in the
meeting's minutes.

Item 2 - A new and more appropriate dissolution method using the intact to-be-marketed product.

A new dissolution method and dissolution testing of the intact to-be-marketed drug product was
agreed. The sponsor submitted the description of the new dissolution method, as well as the
results, dissolution profile, of the intact to-be-marketed drug product.

Item 3 - A food-effect study using the to-be-marketed product.

The sponsor agreed to conduct a food-effect study, to be conducted independently from the
extended release study. On August 11 1999, the sponsor submitted the protocol for this study. It
has been reviewed (by Dr. Ron Kavanagh) and comments have been sent to the sponsor. The
Agency is waiting to receive the revised food-effect protocol from the sponsor.

Item 4 - An extended-release study using the to-be-marketed product.

The sponsor agreed to conduct an extended-release study, independent from the food effect study.
On August 20 1999, they submitted the proposed protocol for this study. It has been reviewed and
comments have been sent to the sponsor. Overall, the sponsor’s proposed protocol is adequate.

Item 5 - A population pharmacokinetic analysis of the ESPS-2 data.

The data and a report from the sponsor on their conclusions from the data was submitted on
August 20 1999. Both of these items have been forwarded to the Pharmacometrics scientist (Dr.
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Mike Fossler) for a consult. The Pharmacometrics scientist has concluded that there was no
output nor suitable data included in the submission, it is impossible to evaluate these results. No
use of these results in labeling should be permitted ufitil the firm submits the following
information (see attached copy of resulting Pharmacometrics consult):

-~ Study data in NONMEM-ready format,
- Pivotal output from NONMEM runs, and
- Goodness-of-fit plots for final model.

DISCUSSION

The following drug product batches were tested using the new dissolution method:

807443,807444 ] month stability atéﬁes, respectwe‘iy

_7(10187, 30104 Bioequivalence study

907567, 907568, 907570, 907571, 907572 | Batches intended for direct market supply in the USA

* No samples of the pivotal clinical batches were available for these dissolution studies.

The time points for the new dissolution method are 1, 2, 5, and 7 hours. In the description of the new
dissolution method, the sponsor refers to the proposed drug product (20025 mg
Dipyridamole/Acetylsalicylic acid capsule or Asasantine ER capsules) as "R-A 8 BS". The sponsor's new
dissolution method is described as follows:

1. Test Solution A
- = Place 1 capsule in each of 6 baskets.

- Slowly lower the basket with the shaft into the test vessel, which contains 900.0 ml of 0.IN
hydrochleric acid at 37°C (0.5 °C), in such a way that air bubbles are not formed on the surface of the
capsule.

- Adistance of 2.5 cm (0.2 ¢m) is maintained between the bottom of the basket and the inside bottom of
the vessel throughout the test.

- With the aid of the electric motor, operate the apparatus at 100 rpm (£4%).

- One hour after the start of rotation, withdraw a 10.0 ml sample by pipette through a porosity 2 sintered
glass immersion filter from a zone midway between the surface of the dissolution medium and the top
of the basket, not less than 2 cm from the vessel wall.

- Filter the sample through a pleated filter paper.

- Dilute 1.0 ml to 5.0 ml with 0.1 N hydrochloric acid.

- Then remove the basket from the vessel and take the steel plug out of the vent.

- Carefully immerse the basket once in 80.0 ml of water contained in a 100 ml glass beaker and, after the
water has drained from the basket, re-seal the vent with the steel plug and carry out the procedure as
described under "Test solution B".

2. Test Solution B

- Lower each of the 6 baskets into separate 1000 ml test vessels containing 900.0 m! of phosphate buffer
solution pH 5.5 at 37 °C (0.5 °C).

- Using the same setting and the same conditions, proceed as described for test solution A.
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- After the specified time intervals, withdraw 2.0 ml from each vessel through a porosity 2 sintered glass
immersion filter as described in test solution A.

- Dilute 1.0 ml to 5.0 ml with 0.IN hydrochloric acid. S
- Replace each quantity of solution withdrawn with the same quantlty of phosphate buffer solution pH
5.5at37°C.

3. Standard solution
- Dissolve about 22.2 mg of R-A 8 BS reference standard, accurately welghed in 100.0 ml of 0.IN
hydrochloric acid.
- Dilute 10.0 ml to 50.0 ml with 0.1N hydrochloric acid.
4. Determination
- Test solution A
- Using a suitable spectrophotometer, measure the absorbance of test solution A and the standard
solution in 1 cm cells against 0.1N hydrochloric acid at the maximum at about 405 mm.
- Test solution B
- Using a suitable spectrophotometer, measure the absorbance of test solution A and the standard
. solution in 1 cm cells against 0.1N hydrochloric acid at the maximum at about 405 mm.
5. Calculation
% of R-A 8 BS released in 1" hour

=ATA x WtRS x 10x 900 x 5 x 100 x C ' .
ASxDCx100x50x1x1x100

=ATAX WiRSx9x C
ASxDC
Where,
ATA = absorbance of test solution A
AS = absorbance of standard solution

WIRS = weight of R-A 8 BS reference standard used to prepare standard solutlon (mg)
DC  =declared active ingredient content/capsule (mg)
C = percentage content of reference standard used

% of R-A 8 BS released after specified time intervals

=ATB x WtRS x 10 x 900 x 5 x 100 x C + % released in 1* hour
ASxDCx100x50x 1x1x100

=ATBX WIRS x 9x C + % released in 1* hour
ASxDC

Where,

ATB = absorbance of testsolution B

AS = absorbance of standard solution

WIRS = weight of R-A 8 BS reference standard used to prepare standard solution (mg)
DC  =declared active ingredient content/capsule (mg)

C  =percentage content of reference standard used
The release of R-A 8 BS can also be determined with the aid of an automatic __ release apparatus.
If this apparatus is used, the release values should be calculated using the E 1% value instead of the absorbance
of the standard solutions.
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COMMENTS .. &

1. The dissolution data of the intact to-be-marketed drug product batches, using the new dissolution
method, provided the requested dissolution profile information. Several batches were included in this
testing, including two batches (710187, 30104) from the bioequivalence study; but no samples of the
pivotal clinical batches were available for these dissolution studies. The batches tested using this new
dissolution method have similar dissolution profiles.

2. The sponsor also executed the same dissolution testing on another series capsules from the same
batches. These second set of capsules did not contain the ASA tablet. The Dipyridamole percent
release in each of the six vessels and their mean values, are similar to that of the intact capsules.
Based on both the dissolution profiles of the intact capsule and the capsule without the ASA tablet,
using the new dissolution method, it seems that the absence or presence of ASA does not affect the
dissolution profile of DP pellets under these conditions.

3. The Population Pharmacokinetic information, data, and conclusions submitted by the sponsor were
sent for a consuit to the Pharmacometrics scientist. In response to the requested consult, it is
concluded that insufficient information has been provided in the submission; therefore, the results
stated by the sponsor can not be used in the labeling of this drug product. The comments from the
Pharmacometrics consult and the information needed to address the deficiencies should be forwarded
to the sponsor. '

RECOMMENDATION

The Office of Clinical Phannacology and Biopharmaceutics, Division of Pharmaceutical Evaluation II has
reviewed the information included in the Sponsor’s re-submission of August 20 1999. Based upon an
evaluation of the provided information and data it is concluded that:

The sponsor has properly addressed some of the issues (items 1 through 4) discussed in this
document. There are deficiencies in the Population Pharmacokinetics information (item 5)
submitted by the sponsor. The comments and information request in the Pharmacometrics consult
relating to the Population Pharmacokinetics should be forwarded to the sponsor.

Alﬁedd R. Sancho, Ph.D.

Clinical Pharmacology and Biopharmaceutics Reviewer
Radiopharmaceutical and Medical Imaging Division
Division of Pharmaceutical Evaluation II

Office of Clinical Pharmacology and Biopharmaceutics
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Concurrence:

IS b,
David J. Lee, Ph.D. / ’
Team Leader

Radiopharmaceutical and Medical Imaging Division
Division of Pharmaceutical Evaluation II
Office of Clinical Pharmacology and Biopharmaceutics

Attachment: Pharmacometrics consult results.
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" Pharmacometrics Consult.Review

NDA: ' '20-884

‘Dipyridamole’ 200 mg/ASA 25 mg ER .

‘Capsules I T

- (Aggrenox®) B Ll Tu T
Original Submission Date: T :
Sponsor: Boehringer ingetheim

Type of Submission - Population PK Analysis- -
Received by Pharmacometrics: 1071199 . ..

Primary Reviewer: : Alfredo Sancho S
Medical Division: . . HFD=180 (Gl/Anticoagulation)
Pharmacometrics Scientlst Michael J. Fossler
Submission

At the request of the primary reviewer, Pharmacometrics has reviewed the population PK
analysis submitted with NDA 20-884, ESPS 2 - Secondary European Stroke Prevention Study
- a double-blind, randomized, placebo-controlled, mulu-center study-of four parallel
groups organized in a 2x2 factorial design.

Study Design

This was a randomized, double-blind, placebo-controlled paralle!-grodp. multi-center study in
patients who had suffered a previous CVA fwthin the past three months. The patients were
randomized to one of four treatment groups:

Persantine ER 200 mg
-ASA 25 mg

Aggrenox 200/25 mg

placebo

o e ¢ o

A subset of the total number of patients (n=404) were included in the population analysis. From
this sub-set, a single plasma sample was drawn from each subject. These samples were then
used in a population PK analysis to evaluate the effects of co-variates such as age, weight,
gende-, duration of treatment, type of treatment, and creatinine clearance on the PK of
dipyridamole (DP) and its glucuronide conjugate (DP-G).

The population analysis was performed using A simple one compartment
model was used to determine the PK of DF an one of the NONMEM runs were
submitted for evaluation by Pharmacometrics. Data were supphed by the firm, but it was not in
NONMEM format.

Results

The firm states that age, weight and gender were found to influence the PK of DP and DP-G. Of
these. age showed the most pronounced effect, with clearance declining by 30-40% in patients
older than 65 as compared with patients §5 years old or younger. The weight and gender
differences seen were much more modest. Women had clearance values that were on average
8% lower than men . Clearance was found to be dependent on body weight, with patients
weighing less than 67 kg having values 14-18% lower than heavier patients.




~ The effect of age on clearance, if real, might be clinically important. “Since none of the NONMEM
output was:supplied, and since(. ere nqt supphed it is impossible for

''''' of these findings. *

* Pharmacometrics to evaluate the validity

.Reviewer Conclusions

» Since no output nor suitable data were included in the submission, 'it is impossible to evaluate
.these results. No use of these resuits in labeling should be permmed until the firm submits
the following: .

o Studydatai
e Pivotal output 0 N .
Goo_c@_eff_-_oiﬁ_tglo S for final mode!

v

/'
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Michael J. Fossler, Pharm.D.,

.D.
Pharmacometrics Scientist

Division of Pharmaceutical Evaluation Il
Office of Clinical Pharmacology and Biopharmaceutics

CC: NDA 20-884(orig., 1 copy), HIFD-850(Lee, Lesko), HFD-870(M. Chen, Fossler)
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0CT 15 959
: Memorandum . _ >
Chmcal Pharmacology and Blopharmaceutncs Revlew
o NDA 20-884 EEA ..
Druo Name Aggzcnox (200 mg/25 mg Capsules) . ~Ref.> Extended Release Protocol

Sponsor Boehringer Ingelheun, Inc.
Sponsor’s Address: 900 Rxdgebury Rd., P. O. Box 368, Rldoeﬁeld CT 06877-0368

SYNOPSIS

The Agency communicated on “June 15, 1999 five (5) .issues rcgardmg Cllmcal Pharmacology and
Bmphan'naceuhcs Summaries of these five concerns are:

1. onequzvalence between the to-be-marketed Aggrenox capsules and aII clinical trial formulanon:
or batches;

2. A new and more appropriate dissolution method using the imacr- tb-be'-marketed'product; |
3. A Food-effect study using the to-be-marketed product;

4. An Extended-release study using the to-be-marketed product; and,

5. A Population pharmacokinetic analysis of the ESPS-2 dara. '

On August 20, 1999, the Sponsor submitted a response to these concems. The intent of the current
memorandum is to provide the sponsor comments on the Extended Release protocol using the to-be-
marketed product that was submitted on August 20, 1999.

GENERAL COMMENTS

The present Extended-Release study protocol is intended to compare the b.i.d. treatment regimen for
Aggrenox to an FDA approved immediate release Persantine tablet and Aspinin tablets; specifically. to
assess the drug exposure to patients following the reduced dosing regimen of Aggrenox.

Study Design:
[ Two-way crossover study in 18 healthy subjects. (Age: 18-55 years; Gender: males and females) |-

Treatments:

Treatment A | Aggrenox b.i.d. (200 mg dipyramidole ER + 25 mg ASA IR)
Treatment B | 2x50 mg Persantine IR q.i.d. + 25 mg ASA b.i.d.

Dosing Regimen:

Treatment A [ 8 amand 6 pm
Treatment B | Persantine - 8 am, 1 pm, 6 pm, and 11 pm
ASA - 8 am and 6 pm

Page: 1 of 3 Date & Time printed:Friday, October 15, 1999, 04:30 PM o File: ExtRelProLdoc
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-~ There will be four "loading" days :
- Intake will be with 180 ml of water under "fastmg condmons
' "Normal" meals will be prowded 0.5 hrs post-dosing

| Sampling: ‘ _ , S
- Pre-dose biood sampling and on days 1, 2, 3, and 4.
- Day 5 sampling schemie:

002505075115225345681012
- 24and 48 post-d051 Ing

[ Urine samples will be obtained on day'5 for 0-10 hrs for both treatments | -

Primary Endpoints:

The sponsor states that it is to analyze serial dipyndamole concentrations.in order. to evaluate the PK
based on confidence intervals of AUCss and %peak-trough fluctuation (%PTF) at log-normal scale.

Secondary Endpoints:

Pk of dipyrimadole at Steady-State (Ciax, Crax/AUC, Tray, AUC, 17, and Ae% of dp and dp-gluc).
PK of ASA (Ae%).

COMMENTS

1. The sponsor should clarify if the Aggrenox product to be used in this Extended-Release study is that
of the to-be-marketed formulation. :

RECOMMENDATION

The Office of Clinical Pharmacology and Biopharmaceutics Division of Pharmacological Evaluation 1
has reviewed the Extended Release protocol (with the to-be-marketed product) included in the re-
submission of August 20, 1999. Bascd upon an evaluation of the provided information and data it is
concluded that:

There are no concerns or objections with respect to the Extended-Release study protocol provide by the
sponsor. The statement in the Comment section of this document should be forwarded to the sponsor for
response. :
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Clinical Pharmacology and. Bmpharmaceuncs Rewewer ' el '
Radiopharmaceutical and Medical Imaging Division o
Division of Pharmaceutical Evaluation IT R
Office of Clinical Pharmacology and Biopharmaceutics '
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Concurrence:

1
1
f

T 74

kBa/d J. Lee, Ph.D.
Team Leader
Radiopharmaceutical and Medical Imaging Division

Division of Pharmaceutical Evaluation II
Office of Clinical Pharmacology and Biopharmaceutics

[ 'S/ s

Ce: HFD-160 NDA20-884 (ix), DIV.FILE (1x); DUBEAU (1X); SANCHO (1X); LEE (1X)
HFD-870 JHUNT (1x); MLCHEN (1x)
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: ‘Memorandum
Chmcal Pbarmacology and Bnopharmaceutlcs Revnew
T NDA20-884 R P
Drug Name: ggreno (200 mg/25 mg Capsules) . - .Ref.: Resubmission -

Sponsor Boehringer Ingelhelm Inc. .
Sponsor’s Address: 900 Rjdgeburde P. O. Box 368 Rmdgeﬁeld CT 06877-0368 o

SYNOPSIS

The Agency communicated on June 15, 1999 five (5) nssues rega:dmg Clinical Pba:macolog:, and
Biopharmaceutics. Summarnies of these ﬁve concerns are:

1 Braequ:valence between the to-be-marketed Aggrenox capsules and all chmcal trial formulations
-..or batches;—--- U S Y S ——

2. A new and more appropriate dissolution method using the intact to-be-marketed product;
3. A Food-effect study using the to-be-marketed product; -

4. An Extended-release study using the to-be-marketed product; and,

5. A Population pharmacokinetic analysis of the ESPS-2 data.

On August 20, 1999, the Sponsor submitted a response to these concerns. The intent of the current
memorandum is to state briefly, after a cursory review, what information was found in the Sponsor’s re-
submmission to address the above five issues. Further review of the re-submission information will be

nceded to assess the quality of the information and the appropriateness to address the fore mentioned five
issues.

GENERAL COMMENTS

| | B )

3. Food-effect information: A Food-effect protocol was forwarded by the sponsor in an whcr
communication dated August 12, 1969,




4. Ettended—relea.re xnformanon An Extended-release protocol has been prowdcd by thc sponsor in the

current re-submxss:on package. ~

S. .Population PX mjbrmanon A diskette labeled "Pogulanon PK data: from ESPS2" was submitted. It

will be forwarded to the designated Pharmacometric scientist.for complete review. .

RECOMMENDA TION

The Office of Clinical Pharmacology and Biopharmaceutics’ Dmslon of Phannacologxcal Evaluanon I
has Teviewed the re-submission information and data submitted August 20 1999. 'Based upon an

evaluation of the provided information and data it is concluded that:

The Sponsor has provided information and data addressing the five. issues in the Blopharmaceuncs
Section® of the Agency's letter dated June 15, 1999. A cursory review.was-conducted at this time and- it
appears that the re-submission package contains information to begin a review. However, further detailed

review is needed to assess the appropriateness of the information and data provided by the sponsor.

A
S/ 3 o=/ q

{

(s

~Alfredo R. Sancho, PhD, APPTARS Ty "
Clinical Pharmacology and Biopharmaceutics Reviewer ' . 3 WAY
Radiopharmaceutical and Medical Imaging Division : U GRigH AL

Division of Pharmaceutical Evaluation [
Office of Clinical Pharmacology and Biopharmaceutics

Concurrence:

e T A /’S/ /9 4
L sL 4
Dawd L. Lee, Ph D :
Team Leader -
Radiopharmaceutical and Medical Imaging Dnvnsnon
Division of Pharmaceutical Evaluation I
Office of Clinical Pharmacology and Biopharmaceutics =

Ce: HFD-160 NDA22-884 (1x), DIV.FILE (1x); DUBEAU (1X); SANCHO (1X), LEE (1X)
HFD-870 JHUNT (ix); MLCHEN (1x) ' :
HFD-880 SHUANG
CDR Ann_: Barbars Muphy

Lol N ) TNt B Tma e 1 ad Tl da, Cimimb o A7 1000 Y920 DAY Tila: V....L\t_.—-'-l--.




DuBay

Clinical Pharmacology and Biopharmaceutics Review
JUN | 51959

NDA 20-884

Title: AGGRENOX™ ER (extended release dipyridamole 200 mg and immediale release aspirin
25 mg) Capsules

Serial No.: 000 Submission Date: 15 December 1998 Reviewer: David J. Lee, Ph.D.
Dosage: Oral administration capsules b.i.d. . Review Date: June 15, 1999
e -

Indication§ ~ T \>
. . B —_[__ .

~

Sponsor: Boehringer IngelheimPharmaceuticals, Inc. (BIPI)
900 Ridgebury Road, P. O. Box 268, Ridgefield, CT 06877

Tvpe of Review: Original NDA 1P - Labeling Comments

The Office of Clinical Pharmacology and Biopharmaceutics (OCPB) has reviewed the proposed
Aggrenox labeling by the Applicant.  Since there "are many clinical pharmacology and
biopharmaceutical issues/deficiencies with this NDA submission. the Aggrenox labeling needs
major modification by the Applicant, except for the Mechanism of Action section.

Therefore, the Applicant nceds to obtain the pertinent information with the to-be-marketed
Aggrenox ER formulation.  However, this reviewer attempted to comment on the
appropriateness of the existing data by deleting, e.g.. strkeests; or adding/clarifving in BOLD
based on the information subrmnitted in the NDA.

Background Info tion

AGGRENOX is 2 combination antiplatelet agsr. intended for oral administaion. Each hard gelsiin capsule coouins 200 mg
dipyridamole in an extended release form and 5 m i0p. as an immediate relcase sugar coated wblet. 0 addiuoo. each cagrisle
conuins the following inactive ingredients: z.:acu{ }collondzl sihcon dioside. com swarch. dimethicoae. hvdroxyprasyvt
methyleetlulose, hydroxypropyl methylzellulo,e phtEiTIE™Tactose monohidrate, methacrylic acid copolymer. microcnsL.ung

Cg:llurlo;.:meidonc. sicaric acid, sucrose. Wlc. Lnaric acid, g’u‘mum dioxide. and tnacetin’ ‘ 5

Dipyridamole

Dipyridamole is an antiplzielet agent chemically described as 2.6-bis(diethanolamino)-4.8-dipiperidino-pymimidoa(3.4.d1 pyrimidic s +=
dipvndamolel. Dipimdamole is an odorless yellow crysalline substance, having a bitter taste. Jt is soluble in dilute acids, methzaol
and chloroform. and 1s practically insoluble in water. It has the follo'viag strusrural formula:

ol

N

N N
N™ AN .
HO ,\Nr IO'H

|

3 O

CaaHioNsCy Mol WL 504 63
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Aspirin L L - . .

The anuplatelet agent aspirin (acetylsalicylic acid), is chemically known as benzoic.acid. Aspirin is an odorless white, needle-like
- crystalline or powdery substance. When exposed 1o moisture, aspinin hydrolyzes into salicylic and acetc acids, and gives off.a

vinegary-odor. It is highly lipid soluble and slightly soluble in water.” It has the following structural formuta:

0=-OH

CoHgOy C . Mol.WL1B0.16

Proposed Labeling:
CLINICAL PHARMACOLOGY
MECHANISM OF ACTION

[Reviewer’s Comment: As per the reviewing Pharm/Tox Reviewer, Dr. Ke
Zhang, this section is acceptable, except, that a sentence, first paragraph. last
sentence, has been deleted due to the fact that it is not clear and it was
thought that the sentence is not necessary ]

Dipyridamole

[Reviewer’s Comment: Whether DP is from IR or ER formulations, DP’s
mechanism of action data can be stand-alone data. Therefore, this section is
adequate.]
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* PHARMACOKINETICS

- [General Reviewer’s Comment: There are major modifications in this
section. The effect of Food section has been taken out completely. The
_Applicant needs to modify this section with data collected from the
pharmacokinetic studies using-the To-be-Marketed Aggrenox formulation]

‘ ) _ - . ” - v aea L

T T

(Reviewer's Comment: This section is not necessary]
DIPYRIDAMOLE

Absorption:

[Reviewer’ Comment: Update dissolution data obtained from intact to-be-
marketed Aggrenox capsule]

[Reviewer’s Comment: % absolute BA - Itis not clear if this information is
from to-be-marketed Aggrenox formulation; therefore, the sentence has been
deleted] :

Effect of Food:

[Reviewer’s Comment: Fill in after conducting a food effect study with T-B-
Marketed formulation)

(S . . RN - e eatram s e =
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" Distribution:

h p [Reviewer’s' Comment: Since the Applicant needs tb-conduct-additibnal PK
studies to address deficiencies, the Applicant should re-confirm the Vd]

Metabolisin and Elimination:

[Reviewer’s Comment: the Applicant should fill-in the metabolites presented
in the plasma, and elimination in the urine and feces from the
pharmacokinetic studies conducted with the intact-to-be-marketed Aggrenox
formulation]

I R VO U v e me e mem et amm e s e
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Specml Populnnons '
Genalnc Panen!s

V V[Re_vie‘wei'.s_- Comments: lf ‘ESPS2 study plasma concentrations’ ‘refer to
.. data collected.from Population Pharmacokinetic-st}ldy, the ‘Applicant needs
to.resubmit the disk. At this time, thesevsenlences will be deleted. ] :

[Please clarify/identify the study used to support the statement
Identify the formulation used in the study] :

o, .

Hepatic Dysfunction:

[Reviewer’s Comment: There is no study conducted with to-be-marketed
Aggrenox formulation in hepatically impaired patients]

[Please clarify/identify the study used to support the statement.
Identify the formulation used in the study]

Renal Dysfunction:

[Reviewer’s Comment: There is no study conducted with to-be- markeled
Aggrenox formulation in renally impaired patients]

[Please clarify/identify the study used to support the statement
Identify the formulation used in the stud)]
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ASPIR]N

[Reuevs er’s Comment the Data in thlS sectlon need to be updated
with aspirin data obtained from" the mtact to-be-marketed

. Aggrenox formulatxon]
- U -
|
Metabolism:

[Reviewer’s Comment: Fill in with the appropriate information]

Elimination:

[Reviewer’s Comment: Update with the appropriate information]
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PRECAUTIONS [Note to Sponsor: Please revise most of this section)

[Reviewer’s Comment:  This reviewer concurs with the
recommendation that this section needs.majcr.revision]

General

[Note to Sponsor: Include a statement about chest pain, which may be aggravated
in patients with and without known underlying coronary artery disease]

[Include a statement about the it reased risk of severe bleeding. In ESPS-2 the risk
of gastrointestinal and intracranial hemorrhage was higher in the combined
treatment group than in the component arms or placebo]

(Include a statement about elevation of liver enzymes and hepatic failure. There is
one patient in the Post-Marketing Spontaneous Adverse Reports who developed an
elevation of his liver enzymes on Persantin® Retard and died three weeks later of
liver failure] .

[Include verbatim all of the precautions in the aspirin and dipyridamole labeling]

Drug Interactions

[Reviewer’s Comment: It should be stated that there are no
pharmacokinetic studies conducted with to-be-marketed Aggrenox
formulation to assess drag-drug interactions]

[Note to Sponsor: Update this section with any published reports and literature reviews about drug-
drug interactions)
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: No drug drug interaction pharmacokmetlc studles v»ere conducted with
o Aggrenox ER formulation. ™ - : :

T .
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DOSAGE AND ADMINISTRATION '

" [Reviewer’s Comment Insert food effect mformatlon]

/S/

David J. Lee, Ph.D.

e “. / o . . AP!‘)E”L. ) Tlhn vvn{

T ON
Pharmacokineticist, Team Leader ' : . : UR G‘ "IAL
Division of Pharmaceutical Evaluation Il
Office of Clinical Pharmaco)ogy and onpharmaccuncs

Concurrence:

ohn Hunt
Deputy Director

Division of Pharmaceutical Evaluation II

Office of Clinical Pharmacology.and Biopharmaceutics

APPTART THIS WAY
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Clinical Pharmacology and Biopharmaceutics Review
NDA: 20-884 1P

Title: AGGRENOX™ (extended release dipyridamole 200 mg and immediate release aspirin 25 mg)
" - Capsules.

Reviewer: Alfredo R. Sancho, Ph.D. Sernal No.: 000 Submission Date: 12/15/98
Review Date: 6/15/99

Dosage: Oral administration capsules b.i.d.
Applicant: Boehringer Ingelheim Pharmaceuticals, Inc. (BIPI)
- Synopsis
Aggrenox ER (extended release) is a combination drug product of dipyridamole 200-mg and

aspirin 25-mg co lainec& Its proposed clinical indication, as stated by
icant, is J° _ N
, [ The Applicant states

that the antithrombotic action of this drug product is the result of the synergistic additive antiplatelet
" effects of dipyridamole and aspirin.

The Applicant states that the co-administration of dipyridamole (DP) and aspirin (ASA) as
separate agents in various dose ratios is a well established clinical practice. The Applicant's
proposed drug product, Aggrenox ER. is an altemative fixed dose combination of these two products
for patient convenience and compliance. Two other versions of this same combination drug product.
75/330-mg DP/ASA, and 75/50-mg DP/ASA. are already appfoved and marketed in several other
countries.

The Applicant states that Aggrenox ER contains two distinct types of dipyridamole (DP

This NDA submission includes one study with the to-be-marketed formulation (N=I).
several studies with varying formulations similar to the to-be-marketed (N=4), and other supporting
studies of each of the individua) ingredients evaluated separately (N=13).  These studies included
bioavailability, drug-drug (DP-ASA) interaction. food effect, efficacy/population kinctics. and
multiple dose pharmacokinetic prefiles.

Most of the PK information is based on DP product formulations alone which may be
already approved and marketed in other countries. namely, Persantine ER, Persantine Retard.
Persantine Sustained Release, Persantine Modified Release, Persantine Intravenous injection (TV).
and Persantine lmmediate Release (IR). Only Persantine IR and Persantine IV are approved and
marketed in U.S. The approved dose strengths for IR are 25, 50, and 75-mg. The IV approved dose
is of 5-mg/ml. There is no detailed information in this submission on how each of these
formulations differs in active ingredients and excipients from those formulations already approved
by the Agercy.

_ A Phase [II clinical pivotal trial was performed in support of the safety and efficacy of this
drug product. This pivotal clinical trial is known as “European Stroke Prevention Studv 2" or

Page: | of 20 Date & Time printed:06/15/99, 3:47 PM ) File: 20-8841inx duc




ESPS2. Thls study was.a multicenter; randormzed parallel group,-double: blmd placcbo controlled,
'2 by 2 factorial design-study. . A total of 6602 patients.from 59 centers ‘in"13 European countries
.- recéived treatment for up to two years. The subjects in ESPS2 received different batches of
Aggrenox due to-the long treatment period-and the limited shelf life of the drug product. The
- Population Kinetics evaluation provided by the Applicant was performed- wuh 404 pauents from the
_ESPS2 study, which received either Aggrenox or Persantine ER. :

The Applicant performed a literature review, of which the criteria and results are' presented
in this submission. Critical and pertinent information from the provided literature is mcluded in the
background sections of this review.

Aggrenox ER is a combination product that contains i) fast and slow extended release
dipyridamole pellets (200 mg) and ii) an aspirin tablet (25 mg). 'Under the Agency’s Bioavailability
and Bioequivalence Requirements (21 CFR 320.25 (g)), it indicates for a combination product that
the purpose of an in vivo bioavailability study is to "‘determine if the rate and extent of absorption of
each active ingredient or therapeutic moiety in the combination drug product is equivalent to the rate
and extent of absorption for each active ingredient or therapeutic moiety administered concurrently
m separate single-ingredient preparations.” The regulations go on to state that. “The reference
material in such a bioavailability study should be two or more currently marketed, single-ingredient
drug products each of which contains one of the active drug ingredients or therapeutic moieties in

the combination drug product™.J )
\', _/ However, the Office of
linical Pharmacology and Biopharmaceutics feels that such a study may not be necessary for this

NDA. The rationale supporting this decision is as follows:

1. The applicant has provided some pharmcokinetic drug-drug interaction data for the two active
drug moieties in the combination product, albeit that the to-be-marketed formulation was not
studied.

tJ

Currently there is no FDA approved single-ingredient dipyridamole extended-releése’{_‘ )
capsule formulation that matches the dipyridamole extcnded-releaseé_ i .j:apsule component o
Aggrenox ER that should be administered as a reference in the required study.

Patients would not be switched from a single-ingredient dipyridamole.product to the to-be-
marketed Aggreonox ER product because the only FDA approved product is an immediate-
release dosage form that has a different indication than Aggrenox ER.

2

There are items which should be addressed by the applicant since the information and data provided
in Section 6 of the NDA does not sufficiently meet the scientific standards and regulatory
requircments that are expected under 21 CFR 320. It should be noted that there are important
scientific and regulatory issues/deficiencies with this submission as indicated in the "COMMENTS TO
THE APPLICANT" section of this review. These comments should be communicated to the firm.
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The proposed to-be-marketed formulation of this drug product is as follows:

— !ngredients mg/capsule
ASAL N\

JASA) Y 25.0

Com Starch T
Colloidal Silicon Dioxide
Aluminum Stearate
Lactose Monochydrate
Microcrystalline celjulose
Sucrose

Titanium Dioxide

| Lﬁ;}w:ud B

r -
k J—
. . ‘%{pyﬂdamlc . [ m.. f
Acacia °
| Tartaric Acid\_ )

Hydroxypropyl methvicellulosd [
Dimethicone

Talc

Povidend

Methacrylic Acid Copolyme{ )
Hydroxypropy! methvicellulose Phiahalate m

; Triacetin
; Stearic Acid
.
| 7
™~
L )
TOI0 eerme e e
TOTAL CAPSULE WEIGHT |
0 S
It should be noted that' the components and| ' )

fo-be-marketed formulation (Chemistry section.
4.0, Table 4.3.1.2:1). In addition, in the same table, the Applicant presented the comparison of DP
formulation changes which have been made in 1988, 1993 and proposed to-be-marketed formulation.
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BIOLOGICAL BACKGROUND ,

The Applicant states that they performed a literature review with *“Aspirin and/or
Antiplatelet Drugs in Patients with TIA or Stroke™ as the search criteria. This search provided 35
published reports describing the efficacy findings on whether ASA administration reduces the risk of
stroke in patients with a prior TIA or stroke. In these reports, patients received ASA daoses ranging
from 30 to 1500 mg daily. The Applicant concluded from the reports that it appears that ASA is
associated with a reduction in stroke in patients at nsk. However, there is no clear and concrete
agreement about the dose of ASA necessary to achieve clinical efficacy. The Applicant also states
that based on these reports, there is no clear evidence for an ASA dose-response effect on the
prevention. of secondary ischemic swroke. Th2 Applicant further concludes that the absence of a
dose-response relationship suppornt the use of lower rather than higher ASA doses because lower
doses of ASA appear to minimize the risk of gastrointestinal side-effects.
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From lhe rcpons the a.nmhrombouc eﬂ'ect of DP appears to be due o the following three

. mechamsms

L 'Sumulauon of platelet adenosme receptors as a consequence of the ml'nbmons of the membrane

. -adenosmc carrier by DP (ICs < 1 uM).

2. Impamnem of the breakdown of cychc GMP duc to mhxbmon of cGMP phosphodlestcrase by

DP (ICs human. p!atelet 1.6 uM)..

‘3. Generation of an increased concentration of prostacyclin, due to protecuon of PGI, symhase

_from oxidative damage by DP (maximal effect at concentrations of about 1 uM).

, Aspirin acts irreversibly via acetylation of platelet cyclooxygenase, which indicates that its
activity is not related to the pharmacokinetics of ASA. but to the life span of the affected platelets,
which is approximately 8-10 days. The Applicant proposes a Iow dose of ASA b.i.d to minimize the
possibility of gastromtestmal side effects. -

In conclusion, the Applicant states that the antithrombotic acnon of this drug product is the
result of the additive antiplatelet effects of dipyridamole.and aspirin. .Dipyridamole inhibits the
uptake of adenosine into platelets. endothelial cells. and erythrocytes. -In addition, the Applicant
states that this inhibition is dose dependent. with therapeutic concentrations being between 0.5 and
1.9 pg/ml. Aspirin inhibits platelet aggregation by irreversible inhibition of platelet cyclo-oxygenase
and thus inhibits the generation of thromboxane A;. The exact mechanisms of action are detailed in
the submission and package insert of this drug product. :

PHARMACOKINETICS

The Applicant states that the pharmacokinetics of the individual components remain
unchanged in the proposed combination product. Cmax for DP is reached 2 to 3 hours post
administration with steady-state reached within 3 days. DP is heavily metabolized in the liver by
conjugation with glucoronic acid to form the monoglucoronide. In plasma, about 80% of the total
DP dose exists as the parent compound, while the remaining 20% is monoglucoronide. Excretion of
monoglucoride is mainly through the bile, with the renal excretion being minimal (< 5%).

AHL)TleL METHODS
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RESULTS

DRUG LOTS AND FORMULATIONS

— ke A =

POPULATION KINETICS RESULTS

The Population Kinetics evaluation provided by the Applicant was performed with 404
patients from the ESPS2 study, which received either Aggrenox or Persantine ER (not approved in
U.S.). ESPS2 study was a Phase I clinical pivotal trial performed to suppon the safety and efficacy
of this drug product. This study was a multicenter, randomized, parallel group, double. blind.
placebe controlled, 2 by 2 factorial design study. A total of 6602 patients from 59 centers in 13
European countries received treatment for up to two years. The subjects in ESPS2 received different
batches of Aggrenox due to the long treatment period and the limited shelf life of the drug product.
The Applicant states that there was no observed difference between the Aggrenox and Persantine ER
treatments, hence this is why they “pooled” their results for the Population Kinetics analysis. -

A request for the data and analysis procedure used for the Population Kinetics evaluation
was sent to the Applicant. It should be noted that the Applicant has submitted a diskette which can
not be read due 1o unknown reasons. Therefore, no discussion of the results will be presented in this
review. Again. this information will be requested from the Applicant in this review.
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'_ Fooo EFFECT RESULTS

_ " There is no direct food effect study conductcd thh the ESPSZ Aggrenox formulations or the
“to-be marketed formulation. For ASA, there is 1o study to measure the impact of food on the
-kinetics of ASA at a dose of 25-mg b.i.d. In the proposed drug product ASA is of immediate
release.

For DP, the Applicant extrapolated the effect of food from thic'study IP JapFood, which was
done with Persantine ER, without ASA. This was asingle dose 150-mg study; the Applicant did not .
describe the content of the meal used in this study. The Applicant states that the Persantine ER
dipyridamole| lused were also used in one of the Aggrenox batches used in the ESPS2 study.
Furthermore, the A Applicant justified the use of Persantine ER in liev of Apggrenox ER, due 10 the fact
that there is no evidence of drug-drug interaction between ASA and DP Thc results of this study are
presented in the following table: '

JapFood-study with 150-mg Persamme ER wnthom ASA

Persantine ER
- |- Fed - Vs, - 'asted
AUC. ) Mean | 946 PR 1021
ug. hr/ml Range | 5.88 ~12.86 . 6.58 - 13.46
1SD 1.9 : : 2.63
Mean Rario (Test/Ref.) _ 110 '
90% Ci 1.01~1.15
Fed -Vs. Fasted
Cmax Mean 1.26 1.67
ug/ml Range | 0.89-1.86 1.19~-2.39
1SD 0.70 0.42
Mean Ratio (Test/Ref.) 099
90% Cl 0.78 - 0.94
Fed Vs. Fasted
Tmax ' Mean 1.92 2.23
v Range | 1.00-3.00 7.43-15.07
+SD 0.66 2.96
Mean Ratio (Test/Ref.) 0.85
90% Cl 117-1.73

There is a slight reduction in the Cmax of Persantine ER under fed state compared to fasting, 1.26
and 1.67 ug/ml, respectively. The point estimate for Cmax ratio is below 1.0, indicating that the
Cmax of fed state is less than that of fasted state and the lower limit is below 0.8 of log-transformed
vajue. The clinical relevance of this may not be significant for the effect of dipyridamole-inhibiting
the uplake of adenosine into platelets, endothelial cells, and erythrocvies is dose dependent, with
therapeutic concentrations being between 0.5 and 1.9 pg/ml.

In addition. the Applicant states that inference for food effect on this drug product can be
drawn from the ESPS2 study. because patients were dosed without any restrictions to time of
adrmunistration or content of meals.
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SAFETY | -

B " No serious adverse events were mentloned in the reports, except for some Gl bleeding. The
Gl bleedmg was observed both in the subjects that received the proposed drug product as well as
those receiving place_bo hence it is not considered to be related to the proposed drug product.

BIOEQUIVALENCE :

There was only one pertment bxoequlvalence study, Study IP 9.123, a multiple-dose study. in
which one of the eight different formulations used in the pivotal efficacy trial was compared with the
to-be-marketed fonnu]anon The results from this study are presented in the following table (next

page, p.12).

The to-be-marketed Aggrenox ER production batch was found to be equivalent to one of the
ESPS2 batches, with respect to DP extent of rate and absorption. No significant differences were
observed in the pharmacokinetics of SA between the two batches. However, the ASA component of
the Aggrenox ER formulation was not equivalent to that of the ESPS2 clinical trial batch with
respect to extent of absorption (AUC), or the rate of absarption (Cmax).

With respect to Cmin values (Day 5, pnor to mormng dose) the following values are obtained from
the study: mean S.D. N

1 ESPS2 T-B-Marketed
Cmin pg/mi 0.481 +0.146 0.532+0.212

As stated earlier in this document, the Applicant stated that the effect of dipyridamole inhibiting the
uptake of adenosine into platelets, endothelial cells, and erythrocytes is dose dependent. with
therapeutic concentrations being between 0.5 and 1.9 ug/ml. Therefore, it appears that. on average,
Cmin values are above that of the 0.5 pg/ml for the to-be-marketed formulation.

There is another study, IP 21.48, within the ‘“supporting™ category that compares two
Persantine ER formulations (both of:13)-mg b.i.d.) with a Persantine IR formulation (75-mg q.1.d.).
The commercial name of the two extended release Persantine formulations is Persantine Retard.
There is a formulation difference tetween these two formulations of Persantine Retard. The
Persantine IR 75-mg formulation used as the reference was a tablet. This study and its report have
no detailed information on the composition of all tested formulations or how they compare to the to-
bs-marketed formulation of Aggrenox ER. A request was sent to the Applicant for this information
and as of the date of this review, no response has been received.

According to the Applicant, the AUC and (Cmax values for the Persantine IR 75-mg tablet
were 6.20 pg*h/ml and 1.54 pg/ml, respectively. The AUC and Cmax values for the “newer”
formulation of Persantine Retard were 7.05 pg*h/mi and 1.43 pg/ml, respectively. The AUC and
Cmax values for the “former” formulation of Persantine Retard were 6.39 pg*h/ml and 1.23 ug/ml,
respectively. The reviewer verified none of these values. Nevertheless, using these PK values
provided by the Applicant, there is a 14% increase in AUC between the reference product
(Persantine IR 75-mg b.i.d.) and the "newer” formulation of Persantine Retard. However,
comparison of the reference product with the “forrnaer” Persantine Retard formulation. there is onlv a
3% increase. The rate of absorption (Cmax) for the “newer” Persantine Retard formulation is
slightly less than the reference produt, and more 50 for the “former” Persantine Retard formulation.
The relevance of these findings to the to-be-marketed formulation of Aggrenox ER can not be
established due to the lack of information on the composition of the Persantine Retard formulztions
used in this study.
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a DRUG -DRUG INTERACTIONS

-Study .IP 9.69.was performed to evaluate any: drug-drug interaction between the various

:’acuve_ ingredients of the proposed combination drug product. Food was given 30 minutes after the

. admiinistration of Aggrenox ER:(i.e., not to-be-marketed formulation or formulation used in ESPS2

" study ‘or bioequivalence study) or DP ER' formulation. DP,-ASA and” SA concentrations were

" compared. - The results of this study are presented in the following table, and it-appears that there are

-some drug-drug interaction,. i.e., one or both- AUC and Cmax values are not equivalent when
Aggrenox ER fomulation was compared with DP ER formulation.

For DP- -comparison, AUC was cquwalcm between Aggrenax . and- DP ER. formulations.
“However, the Cmax (0.87-1.46) of the Aggrenox: formulation was not. equivalent to that of the DP
.ER formulation; Aggrenox’s .Cmax was higher than DP ER formulation. For ASA, both AUC and

Cmax values were not equivalent; AUC and Cmax for Aggrenox were higher (0.93 — 1.27) and
significantly lower (0.59 - 0.84), respecuvely, than DP ER: formulanon For SA, both formulations
were equivalent. -

The relevance of the observed shorter Ty, of Dp from Aggrenox can not be assessed from
this study for there is no detailed safety data (i.e., adverse events) correlated to the pharmacokinatic
parameters included in the report.. - The only adverse evénts reported-in all-tfal aré that of
gastrointestinal bleeding., which was reported in subjects receiving, DP,-ASA, and PB. The clinical
implications of this shorter Ty, of DP from Aggrenox in conjunction with the observed increases in
Crax and AUC can not be determined from this study or the data provided.

The clinical effect on the anti-platelet activity of ASA, from the delayed rate of absorption
of ASA. can not be assessed from this study or the results presented in this report. Since ASA
produces its pharmacologic effect via an irreversible acetylation of platelets, the rate of absorption of
ASA may not be of major concern.

APPLARS THIS WAY
ON ORIGINAL
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Agprenox Persantine | Apgrenox ASAIR | Aggrénox -, il - ASAIR:
ER vs. ER ER vs. ~ER Vs g
AUC Mcan 10.80 9.87 0.31 0.28 i 446 NEEE N B
pehefd Range | 593-16.1 6.72-162 }0.22-0.43 021-038 | 332-6.29 1o 3_.02_{-6.66_ . '_ S
+SD 3.09 2.62 0.08 0.06 . 096 S
Mecan Ratio (Test/Ref.) _ 109 LU R L L 099 R
-Apgrenox Vs. DP Aggrenox Vs. ASA . |: Aggrenox: Vs, { . - .SA
Cmanx Mcan 2.12 1.84 0.32 045 - |- 151 o LT
pg/ml Range | 0.96-13.65 1.25-3.62 [0.18-0.46 0 032-067 | 124-201 S O R A R
4D 0.83 0.08 0.09 0.10 019 S 0214
Mecan Ratio (Test/Ref.) L1 0.1 : b 090 ;- ,,
90% 0.87- 146 059 - 0.84 ' 0.85-097 L
Cl . o oL :
Apprenox Vs, DP | Agprenox Vs, ASA Apprenox : . Vs, . . SA. .
Tmax Mcan 1.79 2.60 0.65 054 | 108 09 7
Ir Range | 1.25-3.00 125-7.00 | 050-1.00 025-075 | 0.75-150 7 0.50-1.00
+SD 0.45 1.57 0.17 0.18 ©025 o : 021 . { o
Mean Ratio (Test/Ref.) 0.69 ’ L20 _ R 137 A A S
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General Comment -

Aggrenox ER is a combination product that contains 1) fast and slow extended release dipyridamole
pellets (200 mg) and ii) .an aspirin tablet (25 mg). Under the Agency's Bioavailability and
Bioequivalence Requirements (21 CFR 320.25 (g))..it indicates for a combination product that the
purpose of an in vivo bioavailability study is to “determine if the rate and extent of absorption of
each active ingredient or therapeutic moiety in the combination drug product is equivalent to the rate
and extent of absorption for each active ingredient or therapeutic moiety administered concurrently
in separate single-ingredient preparations.” The regulations go on to state that, "‘The reference
material in such a bicavailability study should be two or more currently marketed. single-ingredient
drug products each of which contains one of the active drug ingredients or therapeutic moieties in
the combination drug product”. Technically such a bioavailablility study for the to-be-marketed
Aggrenox ER product was not conducted and submitted in the NDA. ~However. the Office of
Clinical Pharmacology and Biopharmaceutics feels that such a study may not be neccssary for this
NDA. The rationale supporting this decision is as follows:

1. The app!icam has provided some pharmcokinetic drug-drug interaction data for the two active
drug moieties in the combination product, albeit that the to-be-marketed formulation was not.
studied.

2. Currently there is no FDA approved single-ingredient dipyridamole extended release’T/::‘
capsule formulation that matches the dipyridamole cxtended-release{r apsule component of
Aggrenox ER that should be adrmmstcred as a reference in the require study

3. Patients would not be switched from a single-ingredient dipyridamole product to the to-be-
marketed Aggreonox ER product because the only FDA approved product is an xmmedxale-
release dosage form that has a different indication than Aggrenox ER.

APPEARS THIS WAY
ON ORIGINAL
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Comment to Medlcal Ofﬁcer

'In an. attcmpt 1o link the to—be marketed Aggrenox ER formulauon (x ., not studied for safety and

_efficacy) to one of the eight different *“formulations/batches" that was studied in pivotal clinical trial

ESPS2;: a multiple-dose . bioequivalence study, Study #IP 9.123, -was conducted. In this study,
equivalence was established for AUC and Cmax of dipyridamole and for AUC and Cmax of salicylic
acid (a major metabolite of aspirin). For aspirin, the to-be-marketed Aggrenox ER formulation had a
greater average Cmax (+28%) and greater average AUC (+11%) than the clinically tested
formulation/batch, albeit that the same aspirin tablet formulation was used in both Aggrenox ER
capsule batches. The medical officer should assess the importance of the observed differences. For
aspirin, the differences are probably not a safety concern knowing that the Aggrenox ER aspirin dose
is only 25 mg b.i.d. and OTC aspirin is available in 325 mg tablets and the OTC dose is much
greater. Therefore, the increased aspirin systemic exposure would probably only' contribute to
increased efficacy. .

COMMENTS TO THE APPLICANT

The following items should be addressed by the applicant since the information and data provided in
Section 6 of the NDA does not sufficiently meet the scientific standards and regulatory requirements -
that are expected under 21 CFR 320.

1. Bioequivalence issue between the to-be-marketed Aggrenox ER formulation and all clinical trial
formulations/batches:

The to-be-marketed formulation cf Aggrenox ER was not used in the pivotal clinical trial
‘ESPS2. Instead, eight different “formulations/batches™ of the Aggrenox ER combination
product (i.e., related to dipyridamole component) were used in this trial, for which only one of
these “‘formulations/batches™ was tested for bioequivalence with the to-be-marketed formulation
(i.e., in bioequivalence Study #IP 9.123). Since the other seven “formulations/batches™ were also
used to establish the safety and efficacy of this product. a link needs to be established between
seven “‘forrnulations/batches™ and the to-be-marketed Aggrenox ER formulation. Currently the
Agency has two Guidances for Industry that address modified release/exiended release oral
dosage forms as related to differences or changes in formulation, etc. In light of this, for the
purpose of comparing the seven other “formulations/batches™ used in clinical trial ESPS2 with
the to-be-marketed Aggrenox ZR formation. information on the composition of the seven other
“formulations/batches™ should be provided along with the additional in vitro dissolution data as
covered under Item # 2 below. Also for all the studied “formulations/batches™ (i.e., used in
clinical study ESPS2 and Study #IP 9.123), please provide the ratios/percentages of
dipyridamolef o -jper formulation/baich.

— hdan}

Page: 18 of 20 Date & Time printed:06/15/99. 3:47 PM File: 20-8841final. doc

“




2 stsoluhon analyses

" Please. provxdc dxssolunon proﬁle data for dlpyndamole for thc batch of the to-be-marketed
. formulation of Aggrenox ER that was used in bioequivalence Study #IP 9.123 using the same
- dissolution method as described in the NDA submission and-used previously for the eight ESPS2
* study “formulations/batches”.  Also provide dissolution profile data on any available production
size batches of to-be-marketed Aggrenox ER using the same dissolution method.

_i
i
I

L’ . - . . /_,

3. To evaluate the effect of food/meals on the absorption of dnpyndamo]e and a__pmn and 1o assess
the potential for “dose-dumping” of the extended-release - dxpyndamol Jof the to-be-
marketed Aggrenox ER formulation, a food effect study should be conducted

4. To substantiate the extended release claim for the dipyridamole” * tomponent in the
Aggrenox ER capsule, information/data should be provided  companng the dipyridamole
pharmacokinetics obtained in subjt =ts receiving 1) the to-be-marketed Aggrenox ER capsule and
ii) the FDA approved immediate release dipyridamole formulation given concurrently with the
aspirin tablet that is included in the Azgrenox ER capsule.

5. Please submit a new diskette with the population pharmacokinetic data (e.g., dosing
times, drug concentrations, etc.) since the previously provided diskette is not usable.

s -
ol iy
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RECOMMENDATION P UsiGIHAL

The Office of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical Evaluation
1l (OCPB/DPED) has reviewed the NDA 20-884 submitted December 15. 1998. It should be noted
that there are important scientific and regulatory issues/deficiencies with this submission as
indicated in the "COMMENTS TO THE AFPLICANT" section of this review. These comments should
be comumunicated to the firm.
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