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Associate Director. Drug Regulatory Affairs
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Ridgefield, CT 06877

J3;ar Mr. Fernancles:

Please refer to your new drug application dated ApriJ 1S, 1996, received April 15.1996. submitted
under section 505(b) of the Federal Food, Dreg, and Cosmetic Act for FIomaxw (tamsu!oshr
hydrochloride) Capsu!cs, 0.4 mg.

We acknowledge receipt of your submissions dated May 21, June 28, July 11. August 6 and 16, and
December 13 and 18, 1996; and January 10 tmd April 1, 10, 14 (2) and 15 (3). 1997. The User Fee
goal date for this application is April 15, i 997.

This new drug application provides for the use of Flomax for the treatment of the signs and symptoms
of benign prostatic hyperplasia (BPH).

We have completed the review of this application, as amended, and have concluded tlmt adequate
information has been presented to demonstrate that the drug product is safe and effective for use as
recommended in the draft labeling dated April 15, 1997. Accordingly, the application is approved
effective on the date of this letter.

The final printed labeling (FPL) must be identical to the draft physician and patie;t labeling dated
April 15, 1997, andthe dr~ft carton and container labeling dated October 7, 1996. Marketing the
product.with FPL that is not identictd to this draft labeling may render the product misbranded and an
unapproved new drug.

Please submit 20 copies of the FPL as soon m il is available, in no case more than 30 days after it is
printed. Please individually mount ten of the copies On heavy-weight paper or similar material. For
administrative pm-poses, this submission should be designated “’FINAL PRJNTED LABELING” for
approved NDA 20-579. Approval of this submission by FDA is not required before the labeling is
used.

Should additional information relating to the safety and effectiveness of the drug become available,
revision of that labeling may be required./

We remindy& of yourPhase 4 commitmentsspecified in your submission dated April 10, 1997.
These commitments, along with any completion dates agreed upon, are listed below
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Please submit protocols, data, tmd final reports to this NDA as correspondences. h addition, we
request under 21 CFR 314.81 (b)(2)(vii) that you include in your annual report to this application a
status summary of your commitments. The status summary should include expected completion and
submission dates and any changes in plans since the last annual report. For administrative purposes. all
submissions, including labeling supplements, relating to these Phase 4 commitments should be clearly
designated “Phase 4 Conunirments, ”

in addition, please submit three copies of the introductory promotional material that you propose to use
for this product. All proposed materials should be submitted in draft or mock-up form, not final print.
Please submit one copy to the Division of Reproductive and Urologic Drug Products and two copies of
both the promotional material and the package insert directly to:

a

Food and Drug Administration
Division of Drug Marketing. Advertising, and Communications

. ~--- HPD-40
5600 Fishers Lane
Rockville, Maryland 20857

Validation of the regulatorymethodsh not been completed. At the present time, it is the policy O.f
the Center not to withhold approval becwse the methods are being validated. Nevertheless, we expect
your continued cooperation to resolve any problems that may be identified.

Please submit one market package of the drug product when it is available.

We remind you thatyou mustcomply ~ith the requirements for an approved NDA set forth under
21 CFR 314.80 and3!4.81.

. .
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If you have any questions, please contact Terri F. Rumble, B.S. N., Regula~ory Health Project
Manager, at (301) 827-4260.

Sincerely,
.

a--’---~ames Biistad, M.D.
Director
Office of Drug Evaluation II
Center for Drug Evaluation and R&&arch

*

... ----
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Date: April 14, 1997

NDA : 20-579
—

Product: Flomax (tamsulosin hydrochloride)

Sponsor: Boehringer Ingelheim Pharmaceuticals, Inc.

*************** *************** *************** *************** *****

This new drug application was submitted April 15, 1996 for Flomax

(tamsulosin hydrochloride) as indicated for treatment of the
signs and symptoms of benign prostatic hy-pertrophy (BPH~. Y

concur with Dr. Jolson, Deputy Director, as well as the NDA

review team that this application is approvable.

Several issues raised in the review process and described in the

action package require clarification.

)
Issues related to appropriate dosing, description of selectivity
for specific alpha receptors, adequate information regarding the
risk of orthostatic hypotension and elimination of references to

statistical testing at time points other than those intended per

protocol have been discussed with the review team and with the

sponsor. Appropriate labeling, which addresses

is now included in the action package.

In terms of Phase IV commitments recommended by

these concerns,

the review team:

I agree with the proposal to allow the submission of

information related to in vitro dissolution and metabolic

testing to be post-approval. The sponsor has performed this
study and we anticipate submission of results within the

next six months.

The biopharmaceutics review also raises the issue of a

possible drug interaction study between tamsulosin and other

alpha-adrenergic blocking agents.

On discussion with the biopharmaceutics review team it

seems that this was a misunderstanding of the M~

reviewer’s concern for possible drug interactio-ns of

tamsulosin with a 5-alpha reductase inhibitor.
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A drug interaction study between tamsulosin and other

alpha-adrenergic blocking agents is not recommended as

this product is specifically labeled (in the Drug-Drug

Interactions. section of the prescribing information)

NOT to be used in combination with alpha-adrenergic

blocking agents. The possible requirement for—a drug

interaction study of the combination of tamsulosin with

a 5-alpha reductase inhibitor is discussed below.

The MO review raises two issues for possible post-approval

consideration:

I agree with Dr. Jolson that the first issue--further
quantifying the incidence of retrograde ejaculation--is

not a required commitment for approval. The ‘“ -
information regarding the observation of a dose-

dependent effect on retrograde ejaculation is included

in the current label.

Unless the sponsor intends to make claims regarding the

combined safety and effectiveness of tamsulosin in

combination with a 5-alpha reductase inhibitor, I

collude that this sponsor should not be required to

undertake such a study. We look forward to the results

of an NIH sponsored study which is evaluating the

efficacy of other approved alpha adrenergic blocking

agents in combination with finasteride (a 5-alpha

reductase inhibitor) for this indication.

Recoxmnendation

I concur with the review team to recommend approval for this

application and have forwarded the action package to Dr. Bilstad,

Dir toz, ODE .11,

_7/

for review and final recommendation.,,

:’ 3 [V1.i.c’h Y-17-77

L;sa Rarick, MD

Director

Division of Reproductive,and Urologic Drug Products

HFD-580

cc :

NDA 20-538

)
HFD-580 . .

JFourcroy/HJolson/LRarick/TRumble\\wpfiles\20579 .d
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Drug and indication: Flomaxm (tamsulosin hydrochloride) for treatmeti of the
signs and symptoms of benign prostatic hypertrophy (BPH)

Dose: 0.4 mg orally once daily (two 0.4 mg capsules once daily for
men who fail to respond to the 0.4 mg dose)

Applicant: Boehringer Ingelheim

Submission received: Apfi 15, 1996

Date of MO review: April 4, 1997

Date of Memorandum: April 5, 1997; revised

Pharmaceuticals, Inc.

April 8, 1997

—-

In this application, the sponsor requests approval for a selective adrenergic receptor antagonist
for the treatment of the signs and symptoms of benign prostatic hypertrophy (BPH). The
sponsor claims that this ~-antagonist is more selective for the la receptors of the prostatic
smooth muscle than for receptors at other sites. In support of the request for approval, the
sponsor has submitted the results of five controlled studies of which two studies (US92-03A
and US93-O 1) provide the primary evidence of safety and efficacy. Together, these two
studies randomized 1486 men with the signs and symptoms of BPH to receive either
tarnsulosin 0.4 mg or 0.8 mg, or placebo for 13 weeks of treatment. Primary efficacy
parameters included: 1) changes from baseline in total American Urological Association
(AUA) Symptom Score, and 2) changes from baseline in peak urine flow rate.

I concur with Dr. Fourcroy, the primary medical reviewer, that this application is approvable
and that the efficacy of this product based on the previously noted efficacy parameters is
comparable to other products in its class. Tolerability with this product during the conduct of
the clinical trials was generally acceptable, however notable adverse experience with dosing.
includes: orthostasis and associated symptoms (as with other products in this class) and
retrograde ejaculation.

Issues of note at the time of this regulatory action include:

1. Dosing
The sponsor has requested that the label provide a recommendation for dose escalation
to 0.8 mg for men who fail to respond to the 0.4 mg dose. Unfortunate y, in the
clinical trials, men were randomized to the lower and higher dose, rather tha~ a~lowing
for titration-to-effect. Not surprising, these trial detected no significant differences in
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) efficacy between the 0.4 and 0.8 mg doses. However, because there were small
numerical trends in favor of the 0.8 mg dose, it would seem reasonable to offer the
higher dose to non-responders provided that the label and promotion are explicitly clear
that 0.4 mg is the recommended initial dose.

2. Phase IV requests
As noted in the biopharmaceutics reviews, the sponsor will be requested to conduct
appropriate

1.,

Additionally, Dr. Fourcroy raises two interesting research questions in her review: (1)
further quantifying the incidence of retrograde ejaculation, and (2) studying the efficacy
of this product in combination with a 5-alpha reductase inhibitor. Requests for-
commitments to undertake these studies will not be requested at this time because:
(1) the observation of a dosedependent effect on retrograde ejaculation is already
discussed in the label; and (2) while the efllcacy of other a-antagonists with finasteride
is being evaluated by an ongoing NIH study, this investigation was not a phase IV
commitment for the respective sponsors. Further, from the safety perspective, there is
no in vifro evidence of an effect of fhmteride on the metabolism of tamsulosin in
pooled human liver microsomes. Therefore, because tarnsulosin in combination with a
5-alpha reductase inhibitor is likely to used clinically, the sponsor will be encouraged
to study the safety and efficacy of tamsulosin combination therapy, however a phase IV

commitment will not be requested.

3. Selectivity
The sponsor has requested that tamsulosin be designated as selective for alpha la
receptors. (Of the two approved comparable products for BPH, only doxazosin makes
the similar claim of alpha lC selectivity). Based on Dr. El Hage’s interpretation of the
submitted data, it appears that tarnsulosin binds to alpha 1 receptors in the human
prostate more selectively than to those in the aorta; additionally there is data
demonstrating that the alpha receptors in the human prostate are approximately 60-70%
of the alpha la subtype. In the absence of clearly interpretable preclinical data, this
human data prtwides at least indirect evidence to support the sponsor’s claim of
selectivity. Further, because current literature suggests that the la subtype is identical
to lc, Dr. El Hage recommends that the doxazosin label be updated to reflect the
current status of the nomenclature for these receptor subtypes.

4. Labeling
Substantive labeling issues to be resolved at the time of this memo include the
following:

a. Providing balanced information on the potential for orthostasis with this
product. The sponsor proposes a label that provides a warning abofi the
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) potential for syncope and hypotension (as with other drugs in this class)
however provides the very low “reporting” rates of this adverse event. To
provide balance, we have requested that the sponsor additionally inc~de data
about the much higher frequency of detection of orthostasis on serial testing to
alert the prescriber that orthostatic symptoms may be encountered more
frequently during marketing.

b. Need for clarification regarding the lack of significant differences in efficacy
between the 0.4 mg and 0.8 mg doses (and the observation of higher rates of
retrograde ejaculation at the 0.8 mg dose).

c. Elimination of references to statistical testing at timepoints other than at the
primary endpoint (13 weeks).

-. -

Heidi M. Joison, M. D., M.P.H.
Deputy Division Director, HFD-580

..

)
cc:

NDA20-579
HFD-580/LRarick/JFourcroy/HJolson

c: W\20579.gl



~ S7UDIES IN PEDUTRIC PATKNJS
(To be cm@eted for ti K’s ~0 for apprOvd)

Check any
page:

1.

2.

of the f ol.lowing that apply and explain, as necessary, on the WX t

A proposed ch.im in the dral’t labeling is aixecteu towaro a speciric
pediatric iUness. The application contains adequate and Weli-
controlled studies in pediatric patients .to support that claim.

The draft labeling includes pediatric dosing information that is not

Dasea on aaequate and wel&contr~leff stuaies M cnildren. Tne
app~cationcantains a retluest under ILL(233 20.58 or 314.~z6(c) for
waver of
children.

a.

. .

b.

the requirement-at 21. U-R 201.57(1’) for A&MCstudies-in -. .
-. -

The application contains data shawingtnat thezourse of the
disease and the effects of the drug-are sur’i’iciently similar
in adults ana chiloren to permit extrapolation ot’ the aata
from adults to children. The waiver request snaulcI De
granted am a statement to mat erfect is ircluaeo in the
action letter.

The information inclwea in me application aoes not
adequately support the waiver request. Tne request shouid
not be granted and a statement to that effect is inciuaeo in
the action letter. (Canplete #30r *4 oelow as appropriateej

3. Pediatric studies (e.g., dose-f’inding, pnimnacotietic, aaverse
reaction, adequate aria well-controlled for safety and efricacy) snou~o
be dOne after apprOVaL The arug proouct has some potential ror use
in Children, but there is no reason to expect early widespread
pediatriC use (because, ~Or exanple, alternative drugs are available
or the condition is unccmon in cnihmen).

a.—.

.. . D.

d 4. pediatric

The applicant has comnlttea to doing sucn studies as will oe
required.

, (U Stuaies are ongoing.
(~) protmols nave been submitted and approvea;

— (2) Pro:ocals have been suomittea ano are unaer
review.

(4) If no prOtOCOl nas been sumittea, on tne next
page explain tne status Or discussions.

If tne sponsor is not willing to ao pediatri$ stuaies,
attacn copies af FDA’s written request that-such studies De ..

aone ano of the sponsorts written response ta tnat request.

studies UC)not need ta be encourage because the drug
proauct nas Little potentia~ for use in chilaren...

)

-.
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3.

Lmug Studies in Pediatric Patients

If none ot tne aoove apply, expiain..

Explain, as necessary, the Poregoing items:

—-

1

.

..

)

?

.. . .

Qii?.4J!csid2A, C4c?d’$?
Signature of Preparer Date’

cc: Orig l@A
i-fD-~Div File

L NL)A Action Package

)

. .

-.



TamsulosinHydrochlorideCapsules,0.4 mg NEWDRUG APPLICATION
BoehringerIngelheim
Pharmaceuticals;hc.

13.0PATENTINFORMAT’ION R.idgefield,CT 06877

Patent Number:

Patent Number

Patent Number:

Patent Number:

.)

)
.t

4,731,478
Expires October 27,2004
Type of Patent: This patent covers the drug
per se and the pharmaceutical formulation
thereof.

4,703,063
Expires October 27,2004
Type of Patent: This patent also covers the
drug per se.

--
4,772,475
Expires Februa~ 27,2006
Type of Patent: This patent covers the
controlled release pharmaceutical
composition.

4,868,216
Expires September 19,2006
Type of Patent: This patent covers
producing alpha adrenergic antagonistic
action in a host. Thus this patent covers the
proposed indication for the subject product.

Certification

The undersigned hereby certifies that on itiormation and belief the above patent
information is correct and that in the opinion of applicant and to the best of its
knowledge, applicant enjoys such protection with claims for its drug product and drug
substance as well as for the approved use thereof sought in this application.

BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

By:
Robert P. Raymond
Attorney for Applicant
Registration No. 25,089

Date: March 29, 1996
. .

CONFIDENTIAL Page
PATENTDOuPagc I

ORIGINM. APPLKMTION 20-5?9
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Tamsulosin HydrochlorideCapsules,0.4mg NEWDRUGAPPLICATION

.)

ti~ @@heim
Phsrmamltids>Inc.

CERTIFICATION: DEBARREDPERSONS Ridgtiel&CT 068?7

CERTIFICATION REQUIREMENT

SECTION 306(K )(1) OF THE ACT: 21 U. S.C.335a(lc)(l)

The undersigned certifies, that to the best knowledge and belief of the undersigned,
Boehringer IngelheimPharmaceuticals, Inc. didnot and willnot use in any capacity
the services of any person debarredunder subsection(a) or (b) [Section 306(a) or
(b)],inconnection with TamsulosinHydrochlorideCapsules.

—-

1

Signature

Name of Applicant: Martin Kapk+qM.D., J.D.
Director, Drug Regulatory Affairs
Boehringer IngelheimPharmaceuticals, Inc.

MailingAddress: Boehringer IngelheimPharmaceutkals, Inc.
900 RidgeburyRoad
P. O.Box 368
Ridgefield, CT 06877

.

-.

CONFIDENTIAL Page
CERT~ I

o’lmsv%

NEW DRUG APPLICATION 20-579
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MEDICAL OFFICER’S REVIEW OF TAMSOLUSIN NDA
NDA 20-579

Page

A-1
A-1
A-2
A-2
A-2
A-2
A-2
A-2
A-2
A-2
A-1
A-2
A-3
A-4

A-3
A-9

B-1
B-2
B-20
B-31
B-33
B-36
B-36
B-37

#

1
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2
3
4
5

6
7

8
8.1
8.2
9

10
11
12
13
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Section
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Information
Name of Drug
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Pharmacologic Category:
Proposed Indication:
Dosage form
NDA Ilmg Classification
Important Related Drugs
Related Reviews

Table of Contents
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Chemistry

Animal Pharmacology
Toxicology

Clinical Background
Description of

Clinical Data Sources
Clinical Studies
Trial US 92-03A
Trial US 93-01
Overview of Efficacy
Overview of Safe~
Labeling Review
Conclusions
Recommendations

NDA 20-~W

Medical Officer Review

Submission April 15, 1,996

Review completed March 22, 1997

1.2 Drug name

)
1.2.1 Generic name Tamsulosin hydrochloride

—

—-

Foin-crmj - Flownmx NDA 20-579 A-i
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1.2.2 Proposed trade name - Flowrnax

1.3 Sponsor - Boehringer Ingelheim

,1.4 Pharmacologic Category:
antagonist type - alphu lC

1.5 Proposed Indication:

Defined by sponsor as an adrenergic r=eptor

Treatment of patients with the signs and symptoms associated with benign
prostatic hyperplasia (BPH).

1.6 Dosage form(s) and route(s) of administration
0.4 mg capsules in a Modified Release form to be taken orally-one a day.
Patients taking 0.8 mg dose will take two capsules orally once a day.

1.7 NDA Drug Classification - S

1.8 Important Related Drugs - see review of drug treatment for BPH and the
current approved and investigational studies with adrenoceptor antagonists on
page A-5.

1.9 Related Reviews See reviews of statistics and biophanm

2

3

Table of Contents - See page A-1

Material Reviewed

and electronic versions submitted by sponsor
volume 1.1 - the entire NDA is well indexed.

Volumes Reviewed

[ Volume I Trial I D’: ~
1.0011 .

—.
Application Summary

1.098-1.369 Clinical Data
1.098 and 1.099 US92-03A* U95-3258
1.188 synopsis
1.188-1.219

. US93-01* U95-3259
91-HAR-01 U95-3276

I

1.345
Volume 1 -90 (1 and 2) &de& Update 1 October 23,1996
Volume 1 - 10 (1 and z) safety Update 2 January=31, 1997

92-HAR-02 U95-3277

Fonrcrq - Flowmax NDA 20-579 ,4-2



92-HAR-01 U95-3278
Extension U95-3260
US92-03B

Volume 1 (of 90) Safety Update I
10/24/%
Volume 1 Safety Update II
1/97

*Pivotal trials
There were a total 47 clinical trials with tamsulosin.

4 Chemistry/Manufacturing Controls
See Chemistry review.

5 Animal Pharmacology/Toxicology
See Pharmacology Review

—-

6 Clinical Background

Treatment of BPH

Benign prostatic hyperplasia or hypertrophy (BPH), or lower urinary outlet
obstruction, is a chronic and progressive condition; it is not one disease but
represents a common pathway of multiple problems. The term lower urinary
tract dysfunction in men should be used for men with lower urinary tract
symptoms or other manifestations thought to be prostate-related , but with
insufficient evidence to merit the more specific term bladder outlet obstruction.

Although the growth of the prostate with age is now well documented, less
than twenty-five percent of men will require therapeutic intervention for the
growth of the prostate. Many variables enter into the decision and the
symptoms for which intervention is required will vary widely between each
individual. These factors will include behavioral and social expectations,
anatomic location of the prostatic growth, and histological elements of the
prostate, e.g. neural, stromal, or epithelial.

The stromal and epithelial components of the prostate that obstruct the bladder
outlet have been referred to respectively as the dynamic and the mechanical
portion of the obstruction. The size of the prostate or prostate volume is not a
predictor of obstructive or irritative symptoms. No matter what is the prostate
volume it is the gland around the prostatic or posterior urethra which can
block or obstruct the passage of urine from the bladder. This obstruction or lower

tract dysfunction can be purely mechanical or secondary to dynamic changes in
the tone of the muscle cells within the prostate gland.

-.

Fourcroy - Flowtrwx NDA .20-579 A -3



Mechanical obstruction. The epithelial portion of the prostate gland probably
represents approximately 30% of the total prostate gland when histologically
evaluated. It is this epithelial component which is exquisitely sensitive to the
metabolize of testosterone, dihydrotestosterone. Finasteride or PROSCAR was
designed to intervene with the prostate volume growth by blocki, the
epithelial or adenomatous portion of the prostate by blocking the metabolism of
testosterone to dihydrotestosterone. In addition to the continuous growth of the
epithelial or adenomatous portion of the prostate, there are probably some areas
of the posterior urethra where the increased tissue is more critical in obstructing
the flow of urine. One important area may be at the transitional zone of the
prostatic urethra. This may be the site of renewing prostate stem cells.

If outlet obstruction and the associated symptoms depended only on the
overgrowth of epitheiial cells it would be expected that the majority of men with
symptoms would benefit from this therapy. It is known from the Firmsteride
studies that the benefit of blocking dihydrotestosterone is of benefit to only 1 in
10 men. Recent unpublished data suggests that prostatic tissue response may
not be distributed evenly throughout the prostate tissue. Some areas of the
tissue may appear atrophied and others unchanged. Some men may also benefit
from the use of LHRH analogs, e.g., leuprolide, directed to diminishing the
volume of the prostate.

Dynamic obstruction The second major component of outlet obstruction is the
dynamic portion. The smooth muscle cells and the true capsular components
and perhaps other cellular components of the prostate are rich in alpha
adrenergic receptors. These receptors are abundant in the prostate and bladder
neck and the endothelial cells of the prostatic region. There is evidence that
increased tone of these cells contributes to their tonic contraction. The use of
adrenergic blockers is based on the concept that relaxation of the stromal
components is thought to relax and widen the posterior urethra, prostatic tissue
and the bladder neck. Similar to treatment of the adenomatous component of
the prostate it is not expected that this treatment will be of benefit to each
individual although there is a higher percentage of stromal cells with adrenergic
receptors in the prostate gland than epithelid cells. It is also expected that if
blocking this adrenergic component is effective it will be so in a small proportion
of men. The lasting effect of this treatment is unknown since the epithelial
components of the prostate continue to grow.

THE PLACEBO EFFECT AND THE PROSTATE. The role of the placebo effect in
all trials evaluating the response to drug therapy and the prosta~e is tremendous.
The placebo response has ranged from 30 to 50%. Controlled trials without a
large placebo response should be suspect. A comparison can be made to the
Ornish effect and relaxation of the capillaries in the heart with behavioral
modification. A reduction of stress should lead to a relaxation of ~e adrenergic
tone and a decreasing resistance of the cells (endothelial or prostatic muscle) with

Fottrcroy - Floumzax iVDA ?0-579 A-4
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‘\ alpha receptors. Relaxation of these cells should lead not only to improved
/ symptoms or irritation and obstruction but improve the flow of urine.

Education is also an important element involved in treatment of BPH with
placebo or watchful waiting. Voiding is a complex phenomenon and requires
contraction of the vesical or bladder muscle while relaxing thr,yi-etial
component. Synergistic voiding patterns must include a contraction of the
bladder or vesical muscle in concert with the relaxation of the uretid muscle
and prostatic capsule. Voiding patterns and thus irritative symptoms improve
with improved patterns of voiding and by avoiding dysynergia. Individuals
with high stress or little time often do not coordinate this pattern appropriately.
Many men who were treated for BPH may not have needed any treatment and
might have benefited from “watchful waiting” and /or stress reduction.

Approved and Investigational drug treatments for B~H _

Generic name I Trade name I Current llND/NDA
5 alpha reductase inhibitors

Epristeride not active
(SKF 105657) inhibitor

noi in trials
Finasteride’ Proscar NDA 20-180

inhibitor
G1198745

191704 f
320236
300502 ‘
306089

.

- ..

Alpha Adrenoceptor Antagonists
alfuzosin
doxazosin’ Cardura NDA20-371
GI 123818
indoramin

not in U.S.
prazosin Minipress not BPH
RS 97078
RS 70-0004 /alpha lL (RS-1OO975).

SB216,469 ‘
.

tamsulosin (YM617) Flowmax Yamanouchi/BI NDA20-579
terazosin’ Hytrin Abbott ~A20-223

* Approved drug treatments for BPH -.

Fonrcrmj - Fluwmnx NDA 20-579
A -5
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Other modes of investigational therapy
SB 217242 Endothelin Receptor

antagonist

History of Alpha adrenergic receptors

Alpha 1 adrenergic receptors are found in the prostate and bladder neck and
appear to mediate the contraction of the smooth muscle at the bladder neck,
prostastic capsule and the prostate. These drugs e.g. terazosin and
doxazosin,appear to be currently the most commonly prescribed medications
for men with symptoms of lower outlet obstruction.

The use of alpha 1 adrenergic antagonists or selective antagonists followed the
use of the alpha blockers for the treatment of BPH in 1976 by MarcRaine in
Israel. Phenoxybenxamine was the first such drug used. Terazosin is one of
many alpha 1 selective antagonists. Others include: prazosin (rninipress -
approved in several countries for BPH), doxazosin (Cardura- approved for
hypertension and BPH symptoms) , and alfuzosn (Italy/France), indorarnin,
and nicergolin. Current research suggests that future antagonists will be more
selective and block specific alpha la subtype receptors. This has not yet
occurred.

The alpha adrenergic antagonists are thought to selectively block the alpha 1
adrenergic receptors without affecting the alpha 2 adrenergic receptor.
Prazosin, terazosin, and doxazosin are the agents available for the treatment of
hypertension and others are being developed, e.g. trimazosin. Investigational
drugs such a ketansenn, indoramin, and urapidil may owe a major portion of
their antihypertensive effects to blockade of these receptors.

The preliminary work on these receptors was originally done at Johns Hopkins
by Drs Leper and Shapiro and Dr Marco Caine in Israel. There has been
ongoing work with many adrenergic blockers both in this country and outside
of the U.S.

The current terminology of the alpha adrenoceptor antagonists is in flux .
Three native alphal-adrenoceptors with high affinity for prazosin are termed
alphalA, alphalB and alpha ID. The cloned counterparts are now termed
alphala, alphalb, and alphald. A recent review suggests that alpha 1A-AR
(formerly alpha lC) subtypes mediates contraction of human prostatic smooth
muscle. The fingerprint of the alphalL-AR is characterized by the low affinity
for prazosin.

The term selective may be a misnomer as there still appears to b~ some
confusion regarding the classification of these receptors and the Corresponding
antagonists. The original subdivision of the alpha 1 adrenoceptors was
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derived principally from ligand-binding studies and the affinity for prazosin.
Improved selectivity should be seen with decreased effects associated with
generalized endothelial cell relaxation causing hypotension. Tamsulosin may
be the most potent in abolishing a response. The order of potency appears to be
tamsulosin, prazosin, alfusozin, terazosin and doxazosin. _

The mechanism of action of AR drugs is thought to be relaxation of the
appropriate stromal components in and around the prostate and therebv
wide&g the prostatic ~eth.ra.

Safety profile of alpha blockers.

The safety issues include the effects of
asthenia (tiredness), dizziness, edema,

. .

alpha 1 adrenoreceptor antagonists, e.g.,
postural hypotension, and weight gain.

Of these, postural hypotension has been the most hportant adverse ;ffe;ts of
these compounds. It is important to titrate the initial doses of both terazosin
and doxazosin because of the first dose effect of these compounds. This has
been noted in the label of each of these drugs. The adverse experiences of
dizziness may encourage the patient to take smaller doses of the drug or
perhaps an ineffective dose. Retention of water, hyperprolactinemia and
mammary gland proliferative changes have been noted in animal but not
human studies.

Previous Clinical Trials:

The primary endpoints used in BPH trials have been the improvement
demonstrated in the measurements of the peak urinary flow and the
improvement in the symptom scores using a validated instrument. These were
the primary endpoints for the finastende trials. The terazosin trial did not use a
validated symptom score but measured symptom improvement using the
Boyarsky score which was developed in the 1970s.

An interesting characteristic of patients in BPH trials is the large placebo effect.
Between 30 and 50% of the patients have clinical improvement df tie signs and
symptoms. of BPH. Patients willingly remain on clinical trials e~’en while on
placebo. This may also reflect the large variability of signs and symptoms with
size of the prostate gland.

The first drug to be approved for the treatment of BPH was finasteride
(Proscar). Finasteride inhibits the conversion of testosterone to
dihydrotestosterone and diminishes the volume and epithelial cell
component of prostate. Adrenergic receptor (AR) antagonists were first
approved for the treatment of hypertension. This class of drugs does not
alter the androgen profile nor diminish the volume of the prosta~ebut
acts by relaxingtheadrenergicreceptorsin thestroma and smooth
muscle ofthe prostateand thebladder neck. The firstAR antagonist
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approved for the treatment of symptomatic benign prostatic hyperplasia
was terazosin (Hytrin). In the terazosin studies sponsored by Abbott
three pivotal studies were submitted: M87-005, M87-012, and M89-370.
There were a total of 671 patients -414 on active drugs and 257 on
placebo. The second AR antagonist to be approved for this indication
was doxazosin (Cardura). In the doxazosin studies sponsored by—Pfizer,
three pivotal studies were submitted: 421,488, and 490. There were a
total of 609 patients - 460 on active drugs and 149 on placebo.

The following chart outlines the peak urinary flow and symptom scores
at baseline and the treatment changes for the three drugs approved for
the treatment of symptomatic BPH. The total symptom score range from
0-27 points for the AUA score, 7-39 for the Boyarsky score (Boy) and 0-
36 for the Merck score. The accepted normal peak urinary flow is 215
ml/see. --

Comparison of Approved BPH Drugs
Drug Qmax Qmax Ssx Ssx

ml/see ml/see

at change at at change at
Baseline endpoint Baseline endpoint
Rx(Pbo) Rx(Pbo) Rx(Pbo) Rx(Pbo)

doxazosin (Cardura) 10.8 (10.3)
9.6 (9.9)
9.8 (9.7)

terazosin (Hytrin) 8.6 (8-8)
8.4 (8.8)
9.0 (9.9)

finasteride (Proscar) 9.6 (9.6)
9.2 (8.6)

Peuk Urinary Flow-Qmax mlJsec, Symptom
Rx = treated;l%o = placebo.

2.8 (0.6)
2.6 (2.1)
2.9(0.7) I%M%!)

AUA / BOY

2.6 (1.2) 10.0 (9.7) 4.4 (2.1)
2.9 (1.4) I10.9 (13.5) 5.2 ((1.4)
3.1 (0.9) 11.1 (11.0) 4.6 (3.5)

EIEzM
core - SSX (negative tfnmmv:I;

The three trtils for dbxawsin are 421, 46’8 and 490 and for terawsin 005, 012, and
377. The two bids Jbr jinasteride were International -507 and Domest~ .508.

.

)
-.
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Prostate Cancer Issues
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Prostate cancer and BPH may share characteristics and it is impodant to delineate
the two diseases. An upper limit of Prostate Specific Antigen (PSA) of 4 or 10
ng/ mL has been an exclusion in clinical trials. There is N evidence that drugs
other than 5 alpha reductase inhibitors alter PSA serum levels. Age and race
specific reference ranges may provide more accurate exclusion criteria.

6.1 Foreign experience with tarnulosin

Approved in Japan, The Netherlands, Finland, France, Denmark, Sweden, New
Zealand. The drug has not been withdrawn from investigation or marketing in
any country. —-

6.2 Human Pharmacology, Pharmacokinetics, Pharmacodynamics
see Pharmacology review.

6.5 Other background information:

The sponsor provided a but computer problems made it mostly
unaccessable. The original IND was filed by Eli Lilly in 1987. The ownership was
transferred from Yamanouchi to Boerhi.nger Ingelheim 11/28/94.

7 Description of Clinical Data
See listing of data sources under material review on page A-2.

7.1 Post-Marketing Experience
Note the countries were tarnsulosin is approved (6.3).

Fourcroy - F~mumax lVDA 20-579
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“8 Clinical Studies

The sponsor has submitted eleven controlled clinical trials. A total of 3497 patients
were randomized in 10 contro~ed short-term studies which were conducted in the
United States, Europe and Japan. (1881 patients in the United States 955 Europe
and 618 Asia for a total of 3454- Safety Update of October 1996.) The emphasis of
this review is on studies 92-03A and 93-01; these are the two pivotal trials.

I Tamsulosin Controlled Clinical Trials 1
Study Time Alternate mme

US92-03A* 13 weeks (0.4/0.8 mg) U95-3258
US93-01* 13 weeks {0.4/0.8 mzl U95-3259
91-HAR-01 I 12 weeks(0.4md I U95-3276 1“
92-HAR-02 12 weeks (0.4 mg) U95-3277

92-HAR-01 12weeks (0.4 mg/alfuzosin 25 Q95-3~8
mg bid/tid)

Dose-FindingStudies
US90-01 8 weeks(.1/2mg) U95-3256
90-HAR-01 4 weeks (.2,4,.6 mg) U95-3273

M6172/8051 4 weeks (.1,.2,.4mg) U95-3287
M6173/BCTl I 4-6 wks (0.2 mg) ““ I U95-3288
M5173/BCT2 I 16weeks(02 mg U95-3289

O/chlorarnadino;e 25 mg BID
US92-03B 40 weeks(0.4/O.8mg) U95-3260

I Long range extension I I
‘Conducted in US.

As of the cutoff date for the Safety Update 2 (January 1997) a total of 6336 patients or
volunteers were included in a total of 68 clinical studies conducted during the
development of tamsulosin. The following table notes the extension studies of
the controlled clinical trials.

TamsuIosin Extension Studies
Protocol # Patients Mean Rx weeks Range weeks

US93-04 949 68.6
01085 604 144.5
92HAR-02 355 113.1
02HAR-03 160 11552
M6173/LLNl 136 40.6
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8.1 Trial # US92-03A - Tamsulosin CR-M

Tamsulosin Pivotal Trial
US 92-03A Ages ● 0.8 mg q.d. — N=

39 (12 weeks) 248
lther names investigators after 0.4 mg

YM617 10 clinical Mean age q.d. (1 week) 254
U95-3258 centers 58.6 ● 0.4 mg q.d. x

13 weeks 254
● Placebo 13
weeks

)ates November 2, 1992- October 4,1993

This was a multicenter placebo-controlled study in patients wifi th~signs
and symptoms of benign prostatic hyperplasia which included three
treatment groups - two dosages gYoups, 0.4 mg q.d. and 0.8 mg q.d. of
Modified Release Tamsulosin and one placebo group. After 4 weeks of
a single-blind placebo baseIine evaluation period, patients were
randomly assigned to one of the three treatment groups. AU patients
were treated with 2 placebo capsules in the morning for 4 weeks.

Principal Urologists and Centers:

Michael Witt, Murray Lieberman, Larry Frank, Robert Dowling, Preston
Packer, Andrew Moore, George Ellis, Barry Krumholz, Israel Barken and
Richard Bruneel. The study centers were located in Atlanta, Bethesda,
Dallas, Fort Worth, Hollywood, Indianapolis, Orlando, Phoenix, San
Diego, and Tampa.

The patients who met the inclusion criteria were randomly assigned to
one of the following therapies:

- 0.8 mg q.d. for 1.2 weeks after 1 week of 0.4 mg q.cl.

- 0.4 mg q.d. for 13 weeks

- Placebo q.d. for 13 weeks

8.1.1 Objectives

1. To confirm the effectiveness of 0.4 mg q.d. and 0.8 mg q.d. of
tamsulosin for use in the treatment of patients with the signs
and symptoms of benib~ prostatic hyperplasia (BPH). -7
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2. To confirm the safety of 0.4 mg q.d. and 0.8 mg q.d. of tamsulosin

in patients with BPH.

The primary response variables for the evaluation of efficacy were Total
Symptom Score (AUA) and Peak Urine Flow Rate (Qmax) at the final visit
(Endpoint #1) during the double-blind treatment period relative~o the
baseline value. All other efficacy evaluations were considered
supportive.

8.1.2 Design

This was a double-blind, randomized, parallel-design, multicenter Phase III clinical
trial in which tammdosin was compared to placebo for the treatment of the signs
and symptoms of infravesical obstruction associated with benign prostatic
hyperplasia.

8.1.3 Protocol

The patients were screened at 14 study centers.
weeks, all patients who satisfied the requirements
Visit 1 were treated with placebo and underwent

— w

During the first four
at the screening visit and
further evaluations, e.g.,

urodynamic measuremen~s, determination of post-void residual urine -
volumes, and urine tests. Medication and visit compliance were assessed.
Concomitant medications that could interfere with the activity of
tamsulosin, or influence the symptoms associated with BPH were not
allowed (see inclusion and exclusion criteria).

For this study male patients had to be at least 45 years old with the signs and
symptoms of BPH. At each of the three visits in the single-blind placebo
evaluation period, which were visits 1-3, the patient was required to have: a
total score on the AUA Symptom Score questiomaire for BPH 213; and
bladder outlet obstruction defined as a peak urine flow rate (Q max) 24 and<
15 mllsec as measured by the Dantec Urodyn 2000 machine. During this
testing procedure. the patient was required to void a total urine volume of 2
125 mL. .

Each patient was to be in the study for approximately 17 weeks. This included 4
weeks of placebo during the baseline period, and 13 weeks of double-blind therapy
(91 days).

)
-.
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A total of 7446 patients were screened, of which 3574 entered the single-
blind placebo evaluation period at Visit 1. 1934 patients (54%) failed to
meet the study entry criteria, 387 (11%) patients discontinued because of
laboratory abnormalities on randomization measurement and 403
(11%) patients discontinued for other reasons. See Table below, which
shows the number of patients included and analyzed in Study 92-03.

Studv 92-03
92-03A Tamsulosin Placebo Total

~ Jl&Qi3
lx

Randomized 24a 254 254 756

Randomized Patients 50 41 47 138
Discontinuing Study
Safety Population 248 254 254 756

Efficacy-Analyzable 199 199 207 605

Completed Study 198 213 207 618

<4weeks 28 26 26

Took prohibited med 19 30 19
1-3 wk

US92-03B extension

enrolled in US 92-03B 144 142 132 418

Safety population 139 139 3.28 406

Intent-to-treat population 135 138 127 400

Number pts in SAP pop 38 19 26
who discontinued therapy
Number of patients that 101 120 102 323
completed 03B

--

The patients who are qualified at the end of the placebo evaluaim
period were randomly assigned to one of the fofiowing 3 treatment
groups. During the 13-week double-blind period, each patient returned
to the study center 5 times to be evaluated for the efficacy and safety of
their treatment.

The patients were blinded for the entire study period [4 weeks of
placebo evaluation + 13 weeks of double-blind treatment period].
investigator was blinded throughout the 13 weeks of treatment.

The ,

All of the medications for the placebo baseline period, and the Z1-week
double-blind treatment period were to be identical in appearance and
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packaged in an identical manner. Patients took 2 capsules once a day
throughout the entire study period. These were to taken orally
approximately 30 minutes after breakfast.

Dosing Regime
Dose Capsules -0.4 mg
0.8 mg dose: 2 capsules
0.4 mg dose: one capsule + one

placebo capsule
placebo dose: two placebo capsules

A set of individual key codes in a sealed envelope was provided to the
investigator for emergency use.

—-

The results of the tests performed at Visit 3 were used to establish the
baseline. The other results used for baseline were the Visit 2 post-void
residual urine volume. At each follow-up visit, and at the end of the
double-blind therapy, efficacy and safety measurements were
performed.

After all assessments have been completed at Visit 10, patients were
offered the opportunity to enter in an open-label long-term extension
study. They received the same double-blind regimen and dose as in 92-
03A.

8.1.3.1 Population, procedures

Enough patients were to be screened in order to achieve at least 690
patients to qualify for randomization, receive at least one dose of double-
blind medication, and provide at least some follow-up efficacy
evaluations. After completing the placebo evaluation period eligibility
requirements, patients were randomly allocated to one of the three
treatment groups, so there would be approximately 230 patients pti
treatment. group.

Inclusion Criteriz

Males who are 45 years of age.

Patients from whom written informed consent is obtained before
performing screening examinations or tests.

Patients with a total score on the AUA Symptom Index for BPH of 13
at each of the 3 visits (Visits 1, 2, and 3). -.
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Bladder outlet obstruction as defined by a peak urine flow rate (Qmax)
4 and 15 ml/see as measured by the Dantec Urodyn machine. The
peak urine flow rate was required to be within this range at each of the
3 visits (Visits 1,2, and 3).

Patients who had to be able to void a total volume of 125 ml at~ch of
the 3 visits (Visits 1,2, and 3). If the patient fails to void 125 ml and his
Qmax is 15 rnl/sec or less at either visit during the placebo evaluation
period, another uroflowmetry test will be performed. It was advised
that the patient wait about 3 hours after the first test, but the patient
could attempt this second test when he felt ready. The second test had
to be performed on the same calendar day as the first test. A test
performed on another calendar day was not acceptable.

A post-void residual urine volume of <300 ml at Visit 2. _ _

Patients must be able to follow protocol procedures including the
return visit schedule and the completion of tests related to safety and
efficacy.

Exclusion Criteriz

Patients with any of the following characteristics will be excluded from
the study:

Patients with a history of an allergy to alpha blockers, alphaheta
blockers or patients who have had a ‘first dose hypotensive episode’
upon starting therapy with an alpha blocker.

Patients who are currently being treated or who, in the last 3 months,
have been treated with Proscar@.

Patients who participated in an investigational drug study within the
last 3 months.

Patients “taking medication in the following classes and umude to
discontinue prior to Visit 2 and for the duration of the study:

a) Alpha adrenergic blocking drugs
b) Alpha adrenergic agonists
c) Drugs with anticholinergic activity (including antihistamines)
d) Antispasrnodics
e) Parasympathomimetic and cholinomimetic

Peripheral or central necrologic disease including: -.
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transient ischemic attacks, stroke, dementia, multiple sclerosis, spinal
cord injury, recurrent episodes of dizziness, vertigo, or loss of
consciousness, clinically evident diabetic neuropathy, brain and/or
spinal cord tumors.

History of a pathological fall (unintentional change in body position)
occurring under circumstances in which normal homeostatic
mechanisms would ordinarily maintain stability, or syncope during
the last year.

Ambulation requiring assistance (i.e., canes, walkers, etc.).

More than one episode of angina during the prior 6 months.

Documented myocardial infarction (by EKG) during the prior @ mc@hs
or evidence of a myocardial infarction on EKG whose age cannot be
determined.

New York Heart Association class III or IV congestive heart failure

Prosthetic heart valves, cardiac devices or prior history of endocarditis.

Either of the following findings confirmed by repeated orthostatic tests
I. Diastolic blood pressure <65 mm Hg in supine position.

ii. Diastolic blood pressure <65 mm Hg 3 minutes after standing.

iii. Pulse rate >120 beats per minute 3 minutes after standing.

iv. The presence of physiological or clinical symptoms with a Chwge
in posture.

Clinically significant cardiac arrhythmias as diagnosed by EKG whether
or not accompanied by symptoms (e.g., dizziness, presyncope, syncope,
unsteadiness).

Intravesical obstruction due to:

a) Vesical neck contracture
b) Clinical suspicion of prostate carcinoma
c) Muellerian duct ‘cysts
d) UrethraI obstruction due to stricture/valves /sclerosis or urethral
tumor
e) Inflammatory or infectious conditions
f) Bladder calculi -.
g) Detrusor-sphincter dyssynergia
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Prior m or open prostatectomy.

History of instrumentation of the urinary tract (cystoscopy or
catheterization) within 30 days prior to the start of the study.

Prior pelvic surgery for malignancy or bowel resection.

History or diagnosis of genitourinary malignan~.

History of an episode of
the start of the study.

Patients with the current
stones.

urinary retention within three months prior to

diagnosis of either bladder, ureter, or kidney
—-

Patients with a history of drug and/or alcohol abuse within 1 year.

Patients with the current diagnosis of the prostatitis, which should be
determined by the following procedure:

If the prostate is boggy in consistency and tender on the digital prostate
examination, the prostatic secretions should be applied to a glass
microscope slide, a cover slip will be placed, and the slide examined
under a high power lens. If there are 10 bacteria and/or white cells per
high power field, a presumptive diagnosis of prostatitis will be made.

Exclusion During the Placebo Evaluation Period:

Patients who show poor compliance in the initial placebo period by:

1) not retig medication cardboard sleeves at either Visit 2 or 3
2) having taken <80% or >120% of prescribed doses during any visit

interval between Visit 1 and 3

Instrunientation of the urinary tract (cystoscopy or catheterization)

Any surgical procedure which requires general anesthesia

Postural symptoms @ring the initial placebo period, e.g.,
lightheadedness (on more than three occasions), fainting, blurring or
loss of vision, profound weakness, or unsteadiness, with or without a
change in blood pressure and/or pulse rate.

Unresolving changes in the blood pressure or pulse at any of II@ visit
during the pIacebo evaluation period as defined by the following
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a. The diastolic blood pressure decreases below 60 mm Hg

b. A tachycardia of >120 beats per minute

Patients with poorly controlled diabetes xnellitus [urine positi~ for
glucose (>1+) on each of 2 urinalyses during the placebo evaluation
period].

Patients whose results for any of the following clinical laboratory tests
exceed the limits below:

Hemoglobm: <12.0 g/ dl

Leukocytes: <2,500/mm3
—-

Liver Enzymes: More than twice the established upper limit of normal
for the testing laboratory.

Urinary tract infection during the placebo evaluation period (i.e., a

single positive urine culture yielding pathogenic bacteria I& CPU per
milliliter in a properly obtained, clean voided urine specimen which
has been cultured within 2 hours after voiding).

An episode of acute urinary retention.

Hydronephrosis (demonstrated on abdominal ultrasound) or other
abnormality of the kidneys, ureters, or bladder.

Evidence of renal dysfunction [elevated creatinine (>2.1 mg/dl)]

Patients with clinical evidence (hard nodules or suspicious areas of
the prostate on digital ex amination), clinical suspicion of prostatic
carcinoma, or an acid phosphatase 2 times the upper limits of normal
or WA values >6.0 ng /ml. The patient was to be discontinued from
the study and referred to his urologist for future evaluation. The
patient could be considered for future studies if his urologist provided
documentation of a urological evaluation (which includes transrectal
ultrasound and multiple biopsies of the prostate) that showed the
patient to be free of prostatic carcinoma,

If PSA values were >4.0 rig/ml but <6.0 ng/rnl the patient was to be
considered for continuation in this clinical study if he met all of the
following three criteria:
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1. The digital rectal examination of the prostate does not reveal any
clinical evidence (hard nodules or suspicious areas of the prostate) of
prostatic carcinoma
2. The results of the transrecta.1 ultrasound examination are
negative (i.e., no signs of a prostatic carcinoma)
3. The PSAD is c 0.10

—

8.1.3.2 Endpoints

The changes from baseline in the total AUA symptom score and the
peak urine flow rate (Qrnax) were used as primary efficacy parameters.

If a patient demonstrated the following symptomatic or urodynamic
improvements, he was considered as a responder, and the response
rate was compared among the treatment groups: —-

- An improvement (decrease) in the total AUA symptom score
of at least 25% from the baseline score.

- An improvement (increase) in the peak urine flow rate (Qmax)
of at least 30% from the baseline score.

Other urodynamic parameters (average flow rate, voiding time, flow
time, time to maximum flow and voided volume), the total Boyarsky
symptom score and each individual symptom score (both the AUA and
the Boyarsky) were analyzed as secondary parameters of efficacy.

Patient’s overall condition during the double-blind period compared
with that of Visit 3 was also evaluated as Iiwestigator’s Global
Assessment.

The obsemation at the final evaluable double-blind visit for each
patient, provided the visit occurred either on the last day of double-
blind medication dosing or on the day after the last day of double-blind
medication dosing or if the last dosing day is unknown, the av=??hle
data on we closest prior visit du.&g the double-blind pefimi i. ..:; ~
the endpoint. This was the primary endpoint for the study anai:sis.

A validated Quality of Life questionnaire was used to assess the effect of
therapy. (The validation of all questions included in this instrument
have not been verified. )

All patients were monitored for safety (vital signs, orthostatic *A and
information on adverse events) at each visit. At selected visits, the
patients had a 12-lead EKG, and clinical laborato~ tests performed.

-.
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8.1.3.3 Statistical considerations

See statistical review. Approximately 230 patients/group were to be
evaluated for safety and efficacy on an intent-to-treat basis. For a specific
pairwise treatment group comparison, the sample size was to provide 90%
power to detect statistical significance at the two-sided p = 0.05 level-for
differences of about 30% of the expected standard deviation. A separate
efficacy analysis was to be applied to those patients completing the study
according to the protocol.

8.1.4 Results

756 patients entered study 92-03A. Of these, 138 dropped out and 618 completed the
Phase III study. The sponsor notes that there was greater improvement in each of the
tamsulosin treatment groups relative to the placebo group for all f~.u p~mary efficacy
parameters. These included: total AUA symptom score, the percentage of patients
with225% improvement in total AUA symptom score, peak urine flow rate and the
percentage of patients with 230% improvement in peak urine flow rate.

8.1.4.1 Patient Disposition, comparability

Demomar)hic
UL

Demographics
92-03A

Ma age 59.0 57.3 59.5
qj4 74% 70% 72%

Race
Caucasian 92% 91% 90%
Black 6% 8% 10%
Asian/other 2% 2% o

Disease Severity
Severe220 121 (49%) 118 (46%) 114 (45%)
Moderate 127 (51%) 136 (54%) 140 (55%)

8-19
Boyarksy at 10.7 11.1 11.0

baseline
Severity of disease based on AUA symptom score

There was a comparable distribution in ages among the three treatment arms.

8.1.4.2 Efficacy endpoint outcomes

The peak or maximum urinary flow rate was evaluated at each visit during
the study at four to eight hours after with study medication using the Dantec
Urodyn ‘1OOOmachine: The time-point used f&
with the estimated peak plasma level. The peak

Fourcroy - Flowmax NDA 20-579

the evaluation {oincided
urine flow rate--in this study

B-n



)

was measured during the estimated time of peak plasma concentration of
drug or 4 to 8 hours after dosing.

A responder could be measured in several ways. One measurement noted
the patients with percentage changes (30%) from baseline and a second
measurement noted the percentage of patients who had an improvement of
23 mL /sec.

Mean change from Baseline to Endpoint #1

Qmax (mL/see)

1 I Dose I Mean N=# Mean I RX-PBO j N=## I
Baseline Change

0.8 9.57 247 1.78* 1.26 247

0.4 9.46 1.75* 1.23 254
placebo 9.75 0.52 253

Percentage Responders (30% from baseline)
0.8 36% p=o.ool (mplacebo) 15% 88/247

0.4 31% p=o.m (VSplacebo) 10% 79/254
placebo 21% 54/253

Percentage responders (El?FA)
I 0.8 I 75 (38%)

I 0.4 I 59 (30%) 1
I placebo I 44 (21%) I

# at baseline ## at endpoint #l * p value =0.001

A EFF- E@acy analyzable population.

The chart below demonstrates the changes from Baseline to Endpoint 1 in the thre(
treatment arms respectively from left to righti 0.8 mg, 0.4 mg and placebo in the
peak flow rate. There is no difference between the 0.8 and 0.4 mg doses.

Qmax -92-03
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Visit

Visit4
: week 5

Visit’5

Visit7
.-—7.7 . . . . . . .

Vlslt 8

week 12... ... ........-..”...... .
Endpoint

#1—. ..——

0.8mg

27%
68/246
21%

71/231

Peak Urine Flow Rate Responders
Improvement of >3 mL/sec (ITT)

0.4 mg placebo 0.8 VS 0.4 Vs---
Pbo ...’ ..PW

“30% ~ 21% .121 .017
77/254 ; 53/252
33% 14%

81/242 33/240 .& .;;1
—.—_ .. . :_ .. .

35% : 31% ““ ‘“19”% .018““- “-:o(j5-

; 0.8VS
.;, 0.4... . .

.406
:—

.144
..— . :

.208 ;
12/215~ 69/236 ~ 42/225.—............. ........... .
33% : 285'``""""""'"-"`-""---l6%""`-""'""'"""""""-":ml'"--""--"-""`":oo3""'-'-":-""""

67/206 : 61/218 34/211.......... . ............. ......... . .,.,,-.,-..,,.,,,,.....
33% ! 29% I 19% .001 .007 ;“””””””0:34-1”-”’-””:

8U247 : 74/254 ~ 481253
* pso.05-=p-<o:ml-""""-`'-"-""""""-""""""""""-""""-"-"-""-""--`"'-"""--`"--"-"*:""`-""-"-""-"-`"-"--""-"-"-`-""----“---”-”-”--”--”-”-”-. -

Symptom improvement using both the AUA validated score
and the and Boyarsky score.

{Total AUA score 0-35 points;Total Bovarskv Score -27 Points]

1..- Dose BL Score N= # ! N=##—- , I
AUA SCOIQ 0.8 19.9 247 -9.6* -4.1 236

0.4 19.8 -8.3* -2.8 246
nlacebo 19.6 254 -5.5 246
L

---
1

Boyarsky 0.8 10:7 ‘- - -5.2* -2 234
0.4 11.1 -4.8* -1.6 242

placebo 11 -3.2 244

I 1 I 1

25% Responders from Baseline (30’

I I 0.8 I 74%Q I (7196168) ‘i 23% I 175/237I
I

0.4 70%* (65% Id) 19% 171/246
PBO 51% (46% 112) 1261246

# Nat Baseline ##N at Endpuint #l
~ value vs placebo S0.001 ‘“p value 0.4 vs 0.8 0.020

At visit 5 which was one week after start of drug the AUA score improved by -5.1, -
4.3 and -2.6 (0.8, 0.4 and placebo respectively). The chart below notes the
improvement in symptom scores (decreasing total symptom score) from Baseline
to Endpoint one. The bars on the chart on the next page read from left to right -
0.8 m% 0.4 mg and placebo (white). There is only a slight difference between the
improvement of 0.8 and 0.4 at endpoint.

)
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) AUA Symptom Score 92-03

25 T--"-----.------.-----.-----------------------------------.::

20
z
fn15

310
0

‘-5

o

0.8 mg/O.4 mg/placebo
Endpoint 1 - 13 weeks

Improvement in both Flow Rate (=0$%) and AUA Symptom Score (25%):

The sponsor calculatedhow many patientshad both a 230f%improvement k.

@nax and a 25% improvement inSymptom Score. There was a totalof 160 out of
728 patientswho demonstrated improvement inboth of theseparameters. Six&

one of these patientswere on the0.8mg dose, 71 on 0.4mg dose and 28 on

placebo. There isno data regarding the improvement of thesepatientsrelatedto
theseverityof these patientsatbaseline.

QuaIity of Life Parameters:

The Total Quality of Life score (TGOL) was defined as the sum of all 5 index scores.
Questions 1- discomfort, 2, worrying, 3 bothersome,4 worry, and 5 limitation of
activity. (The Quality of Life (QOL) scores only used the sum of questions 1,2,3,
and 5.) The validation of these instruments is not availabIe.

At Endpoint $1 the0.8mg versusplacebo was p= O.001- There was a Ctc!isticd
differencebeh~wen 0.4and 0.8mg dose and the0.4mg dose was PC; ~:::ktic;~1
signltica~ i .“Ilt QualiW of Life instrument was used on visits 3, ~ ;, ;ir.< ~0 F;ve
questions were graded- on a 4 point scale. The sponsor states that si~tificant,
differences in total quality of life were observed after 1 week on 0.4 mg.
The sponsor notes that for all Quality of Life parameters except for the individual
score for ‘worry’ and for post-void residual the change from baseline to Endpoint
#l was significantly grea’ter in the 0.8 mg group versus the placebo. In those
patients dosed at 0.4 m: the same parameters except for the individual score for
limitations \vas significantly greater than placebo.

The Investigator’sGlobal .lssessmentwas evaluatedatvisit5,8 agd 10 and
measured on a 4 pointscale:O -worsened; 1 -exhibitedno change;2- slightly

improved; 3 - improved; and 4 - markedlv improved. Improvement (markedly
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improved + improved) in the Intent-to-Treat (IIT) population from baseline was
63% (0.8 mg), 53% (0.4 mg) and 51% (placebo). No further evaluation was done.
Although the sponsor notes that these were statistically significant changes at the
0.050 level they were not overwhelming changes. There is no data regarding the
method of accumulating this data.

8.1.4.3 Safety comparisons

0.8 mg 0.4 mg
N= Safety population 248
N= Treatment AEs (%)

Overview of Safety Results during Double Blind phase with Tamsulosin
Protocol 9243A

Placebo I

180 (73%) I 165 (65%) 151 (59%)’1
I Tot& kumber of Patients Discontinued

-m--i

Total Discontinued 50 (20%) 41 (16%) 4z(19@
N= serious AEs (%) 6 (2%) 4 (2%) 3 (l%)
N= DC due to AEs (%) 31 (13%) 18 (7%) 22 (9%)
N= clinical significant 2 (l%) 1 (<1%)
orthostatic h ypotension

First Dose Effect

There did not appear to be any increased treatment emergent adverse events
with the initiation of the 0.4 mg dose at visit 5 or with the increase to the 0.8 mg
dose. Patients were to be confined for 8 hours during the 1st dose of the drug.

Orthostatic changes

The sponsor has provided a review of blood pressure measurements and pulse
rate pre-dose and four and eight hours post dose at visit 4. All .~atient.s were on
the 0.4 mg dose at this point. A positive orthostatic test defined as a decrease in
standing >20 mm Hg (criterion 1) or decrease in diastolic on standing 210 mmHg
and standing DBP<65mrnHg (criterion 2). Criterion 3 was increase in pulse rate
220 bpm and PR> 100 bpm.

Pre-dose 4 hours post-dose 8 hours $<~dose
Criterion 1

08 g 312 48 (l%) 91245 (4%) 71244 (3%) “
0:4 :g 12 /254 (5%) 14/254 (6%) 251(2%)
placebo 4/254 (2%) 5/253 (2%) 7/250 (3%)

From suonsor’s table

There are few drug-related first dose changes or orthostatic changes with the
initiation of drug therapy. However when the two active treatment groups are
combined there is a 12% incidence of a positive orthostatic test~bserved between
4 or 8 hours in patients who received 0.4 mg of tamsulosin as &mpared to 6% of
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patients treated with placebo. It is not clear if there is a statistical difference in the
incidence of positive orthostatic testing in the 65-74 year old. The sponsor states
that there is an 8% incidence of positive testing in this age group. However, a
listing of the patients meeting the criteria for a positive orthostatic test on first
exposure does not show a higher incidence in the older patie~t.

Other markers that may reflect drug-related vasodilation or volume changes
include asthenia, headaches, rhinitis, and dizziness. Although the changes are
not as pronounced as with other andrenergic blockers they remain important
safety issues. Rhinitis may also reflect increased infection in this group.

0.8 mg 0.4 mg placebo
N= 248 254 254

Asthenia 13 (5%) 12 (5%) 5 (2%)
Rhinitis 37(15%)* 31 (12%)* 14 (6%) – _

Dizziness 28(11%)* 25( 10%) 13 (5%)
Infection 25(10%)* 23 (9%)* 13 (5%)

Abnormal 44 (18%)*# 15 (6%)* o
Ejaculation

* statistically significantt from placebo: # 0.8 mg us 0.4 mg statistically significant

There did not appear to be any statistical differences between baseline and any
visit in the number of patients with a positive orthostatic test. There did not
appear to be any injuries or falls related to orthostatic changes.

There were four cases of syncope - all of which resolved. 2 in the placebo arm
and one each in the 0.8 and 0.4 mg doses. Three patients in the 0.8 mg dose and
one in the 0.4 mg dose and none in the placebo group discontinued because of
hypotension.

One patient had a myocardial infarction and chest pain and was
discontinued. He was 65 years old and had a treatment duration of 48 days. The
investigators did not believe the event was related to drug.

Four cases of syncope which appeared to resolve:
- patient - a 51 year old patient who reported that he blacked out subsequent
to his last visit. He had tried to blow out his birthday candles but could not
extinguish them since they were trick candles.
- patient - a 50 year old patient who had a vaso-vagal response to
venipuncture. ,
- patient - a 62 year old patient reported on visit 7 symptoms descriptive of
a seizure or possible convulsion while mowing his lawn. The relationship to
study drug considered remote.

-.
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- patient had an abnormal junctional rhythm that was not clinically
significant on report. After the first dose of study medication the patient
experienced heartburn several hours after his first dose and slight vertigo upon
standing eight hours post-dosing.

Abnormal ejaculation

Abnormal ejaculation is clearly drug and dose related. The mechanism of
retrograde ejaculation is probably related to smooth muscle relaxation at the
bladder neck. Abnormal ejaculation included absence of ejaculate, altered
viscosity and decreased volume all of which are related to retrograde ejaculate
and loss of bladder neck integrity. Six patients withdrew because of this
problem, all of which were in the highest dose.

Other adverse events: — e

Thirteen patients randomized into the double-blind treatment period
experienced other serious adverse events which included skin melanoma,
hernia, carcinoma, gastrointestinal disorder, ventricular extra systoles (patient

~cholecystitis, back pain, and an accidental injury. None of these appeared
to be-clearly drug related. Nor there were no significant changes in PSA that
appeared to be drug related. There were no significant changes in any of the
other clinical laboratory tests.

Synopsis of US 92-03B (completed 22 July 1994) - A long te~ Phase III
multicenter placebo controlled study of 20 months.

This study is the extension of US 92-03A and provided additional efficacy and
safety data. Completion of the 17 week Phase III study 92-03A was the main
eligibility requirement to enter 92-03B, the 40 week study. Enrollment was
entirely optional and voluntary. Those patients who entered continued to be
treated with the same medication and dosage to which they had been previously
randomized. All visits during the double blind treatment period were
scheduled at 4 weeks, 8 weeks, 12 weeks, 16 weeks, 20 weeks, 24 weeks, 28 weeks,
32 weeks, and 40 weeks after study entry. A total of 618 patients completed study
92-(I3A and a total of 418 of the original 7S6 patients (55%) who were randomized
enrolled at visit L1. See table on page B-18.

The objectives were to determine the long-term safety and to compare the results
to 92-03a to determine if the patient’s initial response to therapy remained
constant, decreased, or ihcreased while the patient is maintained on the same
dose during the 40 weeks of the study.

Three different baselines were used in the data analyses. The placebo baseline in
the 17 week study, results obtained during the double-blind treatment period of
the 17 week study and the results observed at the final visit of the 17 week study
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‘“ (Baseke #l). Endpoint #3 for the patients who completed the study was the
observation at Visit L11, or the closest previous evaluable double-blind
observation instead if the Lll was unavailable. L11 (Endpoint 3) was the
equivalent of Endpoint 1 for the 92-03B extension and was 58 weeks after the
initiation of the study. The ITT population consisted of randomized patients
who received at least one dose of double blind study medication and had any
follow-up safety data.

Tamsulosin Placebo TOTAL

Q m

Randomized to 92-03A 248 254 24 756

Completed 198 213 207 618

US92-03B *

Enrolled 144 142 132 418

Safety Population 139 139 128 406

Intent-to-Treat Population 135 138 127 400

Number of Patients in SAF 38 19 26 83
population who disc I-X
Number of Patients completed 101 120 102 323

The following tables note the changes in uroflow parameters and symptom scores
using the same measwements as 92-03a. The baseline scores do not appear to
reflect the baseline data of the patients’ measurement at Endpoint Lll but rather
thebaseline of all of the patien~s entered into 92-03a. ‘

Results for Uroflow Parameters 92-03B

Dose Baseline N= Endpt #3 N=
92-03a 92-03a 92-03b 92-03b

Qmax
0.8 9.57 247 2.10’ 133
0.4 9.46 254 1.69* 136

placebo 9.75 254 0.43 123
% Rspdrs

0.8 ‘ 39% 52/ 133
0.4 40!% 551136

placebo 22% 27/123
“ p<o.oso
~lle~ponsor has not provided the baseline dntn for those mensured at endpoi~-. ill.
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Results for Symptom Parameters 92-03b
Dose BL Score N= Endpt #3 N=

92-03a 92-03b
AUA 0.8 19.1 247 -9.7* 132

0.4 19.8 -9.4* 137
placebo 19.6 254 -6.5* 123

225% Responders

0.8 (74%) 175/237 78% 103/132
0.4 (70%) 171/246 81% 1117137- ‘

placebc (51%) 126/246 59% 72/123
* statistically signijkant at 0.050 level

The data from the extension is interesting but there is no data from the baseline
of the extension (endpoint #1) to compare to Endpoint #3. At best one can note
that the patients that continued throughout the entire study appeared to have
continued maintenance of the benefits first achieved from the drug.

The safety profile in the extension did not differ greatly from 92-3a. All serious
events were considered by the investigator to be either not related or remotely
related to study drug. Only one serious event, gynecomastia, was considered by
the investigator to be possibly related to study drug.

8.1.5 Reviewer’s Comments

Efficacy: The sponsor has demonstrated that the use of either 0.4 mg or 0.8 mg of
tamsulosin per day improves peak urinary flow and/or symptoms as measured by
the AUA symptoms scores. This improvement is statistically better than the
placebo resporwe at Endpoint 1. There is a 7% to 13% improvement over placebo
in peak urina.i-y flow rates responders ( >3 mL /see). The sponsor has provided
additional data that the percentage of responders from baseline is approximately
20% greater than placebo in symptom improvement. In addition, approximately
22% of all patients improved in both symptoms and peak urinary flow. Four
percent of those who improvement in both symptoms and peak urinary flow were
on placebo.

Safety: The safety profile appears satisfactory with few patients noting orthostatic
changes with the initiation of the drug either at 0.4 mg or 0.8 mg. The most
significant safety features include rhinitis, dizziness and abnormal ejaculation.
Both the rhinitis and dizziness may reflect changes in the blood vol&ne. These
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‘effects are not as pronounced as seen in other adrenoceptor blocker drugs, e.g.
terazosin. The profile of orthostatic hypotension with first dose appears to be
improved with this drug. The abnormal ejaculation, which is primarily retrograde
ejaculation, is dose related with 18% noted at the 0.8 mg dose. This will be
annoying and noticeable to many patients but does not represent a safety problem

. except w-hen fertility is desired. - -
.A

8.2 Trial # US 93-01- Tamsulosin modified release in patients with signs and
symptoms of benign prostatic hyperplasia~

Protocol 93-01

The prinapal urologists at 14Centers include: Charles Scott, MD

us 93-01 14 Ages ● 0.8mg q.d. N= 735

Alternate primary (12 weeks) randomized to

names Centers after 0.4 mg – dtwx

YM617 Mean age q.d. (1 week) - ~22 efficaq

U95-3258 5&6 ● 0.4 mg q.d. x - 731~
13 weeks 731 safety

● ??lacebo

I 13 weeks I
-i --- A --—.1 -T inn-i n-– –-..1---- nn ● inn+

aces: fipru m, lYYS - Uecemoer ZY, LYY3

(Atl&ta); ~Iurray L~eberman, MD (Bethesda); Larry Frank, MD (Dallas);
Robert Dowling, MD (Fort Worth); Preston Packer, MD (Hollywood);
Andrew Moore, MD (Indianapolis); Reginald Bruskewitz, MD (Madison);
Steven Kaplan, MD (Manhattan); Herbert Leper, MD (Milwaukee); George
Ellis, MD (Orlando); Barry Krumholz, MD (Phoenix); Israel Barken, MD
(San Diego); Perincherry Narayan, MD (San Francisco); Richard B~elle,
MD (Tampa)

This second Phase III protocol (93-01) incorporates all of the amendments that
were made to the US92-03A protocol. The dosing regimen in thi~ vrctocol is
identical to the one used in Protocol US92-03A. The modification. Ii-;at were
made to tl& protocol deal with the schedule of follow-up visits a i.~ the
elimination of the specialmonitoring of the patients after they receive their first
dose of double-blind medication. The rationale for the elimination of the
monitoring of the patient’s vital signs after the first dose was based on a review of
the accumulated safety experience. This incIuded a review of the adverse events,
electrocardiograms, cha,n’ges in vital signs, and orthostatic tests on the first dosing
day in the U.S., and adverse experiences profile in Europe and Japan.

8.2.1 Objectives

-.
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To confirm the safety and effectiveness of 0.4 mg q.d. and 0.8 mg q.d. of
tamsulosin for use in the treatment of patients with the signs and
symptoms of benign prostatic hyperplasia (BPH).

8.2.2 Design

This was a multicenter (14 sites), randomized, double-blind, placebo-ccmtrolled,
parallel group Phase III clinical trial. Out-patients who had the signs and
symptoms of infravesical obstruction were screened. If they met the basic
requirements of the study, they underwent a 4week single-blind placebo
evaluation period.

8.2.3 Protocol —-

During the evaluation period, the patient’s baselines were established,
patient’s compliance to study medication was determined, and additional
testing was done to insure that the patient met the requirements of the
protocol. Those patients who met all of the enrollment criteria and
returned for a Visit 3 evaluation were assigned a specific medication kit
number that corresponded to the randomization schedule which was
comprised of tarnsulosin 0.8 mg q.d., tamsulosin 0.4 mg q.d., or placebo q.d.
For the single-blind placebo period, clinical and safety assessments were
performed at Visit 1 (within 8 days after screening visit), Visit 2 (12 to 16
days after Visit 1) and Visit 3 (26 to 30 days after Visit 1). For the double-
blind phase, clinical and safety assessments were performed at Visit 4 (5 to
9 days after Visit 3), Visit 5 (12 to 16 days after Visit 3), Visit 6 (33 to 37 days
after Visit 3), Visit 7 (61 to 65 days after Visit 3), and Visit 8 (89 to 93 days
after Visit 3).

Although patients were not randomized to a double-blind treatment
group until they had satisfied baseline evaluation criteria at the end of the
single-blind phase, patient information for the single-blind p]acebo
evaluation phase has been displayed by their assigned drug for rqmding
purposes. “Those patients who were withdrawn from the trial priorb
treatment randomization have been classified as non-randomized.
Medications were scheduled to be taken 30 minutes after breakfast
throughout the entire study.

The efficacy population i.hcluded all patients in the intent-to treat
population who had been taking study medication for at least 4 weeks
since the start of double-blind therapy and were not classified as being
major violators of the protocol or study procedures. The intent-to-treat
population included all patients who had taken at least one dose o!
double-blind medication, had a baseline efficacy assessment performed,
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and had a minimum of one follow-up primary or secondary efficacy
evaluation after the administration of double-blind dosing.

Seven hundred thirty-five patients were randomized to double-blind
therapy. Two of these patients were not dosed with double-blind
medication, and 2 of these patients did not provide any information after

‘ randomization. The safety population was composed of 731 patients who
had the required post-baseline efficacy data to qualify them for inclusion in
the intent-to-treat population.

8.2.3.1 Population, procedures

There were 731 patients in the intent-to-treat population, of whom 622
patients qualified for inclusion into the efficacy analyzable population.
Efficacy population: Patients in the intent-to-treat population wh~ has been
taking study medication for at least 4 weeks since the start of double-blind therapy
and were not classified as being major violators of the protocol or study
procedures.

Patients 93-01 Protocol
Tamsulosin

Non-
- - Placebo Randoti TOTAL

zed
Evaluated at Visit 1 245 249 241 Z1 1476

Treated with Single-Blind 24s 249 241 6a2 1417
Therapy
Randomized to Double-Blind 245 249 241 --- 735
Therapy
Treated with Double-Blind 244 249 240 --- 733
Therapy
Randomized Patients 39 33 32 --- 104
Discontinuing Study
Completed Study 206 216 209 --- 631

8.2.3.2 Endpoints

The primary response variables for the evaluation of efficacy were the
Total Symptom Score (AUA) and Peak Urine Flow Rate (Qmax) at the
final visit (Endpoint #l) during the double-blind treatment period
relative to the baseline ‘value. As in protocol 92-03A,a ‘responder’ was
defined by an improvement (decrease) in the total AUA symptom score
of at least 25% from the baseline and an improvement (increase) in the
peak urine flow rate of at least 30% from baseline. Secondary effigacy
measures were changes from baseline in other uroflowmetry :”
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measurements which included the Boyarsky symptom scores and
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)
investigator’s global assessments.

Endpoint 1 was defined at the observation at the final evaluable double-
blind visit for each patient, provided the visit occurred either on *e last

‘ day of double-blind medication dosing or on the day after the last day of
double-blind medication dosing (if the last dosing day is unknown, the
available data on the closest prior visit during the double-blind period is
used as the endpoint). This was the primary endpoint for the study
analysis.

Endpoint 2 was defined as the observation at the final evaluable visit
including discharge /follow-up visit, regardless of the number of days
from the last day of double-blind medication dosing. This was the
secondary endpoint for the study analysis. In most cases Endpo~t 2~as
similar if not identical to Endpoint 1.

8.2.3.3 Statistical considerations - See statistical review

8.2.4 Results

)...
8.2.4.1 Patient Disposition, comparability

Demographics
93-01 A

0.8 mg 0.4mg Pw
Total N 248 239

Mean age ?8? 58.6 58.1
<64 77% 76% 78%

44--79 45-77 45-79
Race

Caucasian 95% 94% 94%
Black 4% 6% 4%
Asian/other 2% o% 2%

Disease
Severity

Severe220 43% 36% 44%
Moderate 55% 605 54%

8-19
Boyarsky 10.0 10.21 10.65

AUA S SX 18.2 17.9 19.2
Severity of disease based on AUA symptom score

The inclusion and exclusion criteria are the same as noted on page B-
5 for protocol 92-03A.

. .
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8.2.4.2 Efficacy endpoint outcomes

Peak or maximum urinary flow rate:

Uroflow measurements were done at each visit. A voided v@.me of at
least 125 mL was required for the reading to be acceptable. All testing was
done with a Dantec Urodyn 1000 machine. The peak urin ary flows were
measured at the estimated peak plasma concentration of the drug (between
4-8 hours after dosing) at visits 4 and 5 and the estimated trough plasma
concentration (2427 hours after dosing) at Visits 6, 7, and 8. Note that this
is different from the previous protocol that measured maximum urinary
flow rate at the expec~ed peak plasma concentration of tarnsulosin.

The change of the peak urine flow rate was statistically significant after one
week of treatment of 0.4 mg per day. The patients in the tarnsulosin 0.8 mg
had an improvement over the placebo group in the peak m–tie mow rates at
each of the study visits whether the tests were conducted at the presumed
peak or trough of tarnsulosin plasma levels. The patients in the 0.4 mg
demonstrated improvement over placebo when the measurements were
conducted at the estimated peak plasma concentration at visits 4 and 5 and
at only one trough measurement (visit 8).

Peak Urinary Flow Responses (ITT’)
Dose Baseline Endpoint 1 ~~ge ~::;p:b N=

Qmax
0.8 9.96 0.007- 1.79 0.86 237
0.4 9.94 0.64 1.52 0.59 244

placebo 9.95 “ 0.93 - 235
Responders230%

0.8 0.27 33% 9% 78/237
0.4 0.019’ 34% 10% 82/244

placebo 24% - 56/235

P value - dose us placebo * +0.01 * pso.05

The chart on the next page shows the changes from the baseline week 4 to Endpoini
1 and 2. Although all three arms (0.8 mg, 0.4 mg and placebo respectively)
improved, the improvement in the treated arms was greater than placebo.
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93-01- PEAK URINARY FLOW
0.8 mg/O.4 mg/placebo

flow -ml/see
12

10

8

6

4

2

0

—

The tables below identify the peak urine flow responses for each
tieatment arm at each vi~it and the differences of ~ach from placebo.
The first table shows the percentage of patients in each group with
improvement of 23 ml/ sec and the second table by an improvement
>3070.

of

93-01 Peak urine flow rate responders with improvement of 23 mllsec ITT..-.––.-.-..-.-.---:----o~;:::::g;4:m~4-m~’ ----p:~;~--’”o:g:: pbob”o:4::~:pb?p”?-”–o:s WJ!.<;
Vlslt

Visit4 27% 33% :
~ @i234 ~ 78/240 ~

‘Visit5 ‘ 43% ~ 29% ~ 14% ** ** ** ““
wk 6 :... ?e~z! : .3!D33 :-. ?212? :. * *.—.-. . .
Visit 6 ~ 26% ~ 25% : 16%
wk 9 55/215 56t225 .34217

Visit ‘i 32% 29% ~ 18% ** **

wk 1? 67/2 10 64/219 38/212
Visit 8 30% 30% ~ 23% ~ *
wk 17 ~ 71/237 ~ 72/244 ~ 53i235—.-.....-—..................... ..... . .............. . .. .... ...... ... .. .... ................ ..... ............ . .. . ......

Endpwnt 30% : 30% : 23% : - -
#1 ; 71/237 72/244 531235... . ... . ...... . ..

Endpcmt 28% 28% ; 23%
. ... .. . ..

#2 69i243 69t245 : 54/239 ~ -

* pSO.05 M p S0.01 - = not significant
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93-01 Peak urine flow rate responders
with improvement of >30 % from baseline ITT... . .. .... ... .

Vlslt ; 0.8 g,, . . .: 9.4 mg” : p!acsw.. :..,!??}..VS,p!?o, 0“4 ~*PP9.......QE~.;jj~{...
Visit 4 ; 32% ~ 37%

.
17%

wk 5 ~ 74/234 ~ 89/240 ~ 39/232 ~ O.& ; 0.001 “
"--v7iz5-""`-";"-"-"-"""46%-"-""""`"':"""""""""""3i%"""""""'':""""""`-"-"id-%"""""""""":-"""""""'““~~”’””””““”’”""""""`"`""-"""**""`""""""""""""""'"'"""`""-*"*""""""'"

wk6 ! 102/224~ 72/233 ! 39/227 ~ 0.001 ~ 0.001 -0.002
TiCt6--"-~----3i"%-`-`"-":"""""""""-2g"%--""--"""-""""-""'ig%-""'"``""-"Y""-""-'"""*$-`""`"""""-"i-"`""""""""'"`~""""""""-""-""--"-"O;~j~"-'--

wk 9 ~,_6@215 : 62/225 : 39/217 : 0.003 : 0.018
Visit 7 ~ 33% ~‘“”””-’””32%”””””’””’”:”-””””““-21%””’””“;””””””””’””’””**’-””””’’”;”””””””””””’’’”’*0.783
wk 13 : 69/210 ~ 69/219 : 44/212 : 0.004 : 0.010

'--V%it3-"--~-"-"`--32%---""""-""""""--"33%-"-"-""":""-"--"--23-%""-`-""-""---`-"--~-"""'"--"""""""""-`-"-"""$`"""""""""""-
wk 17 : 66/206 ~ 71!216 ~ 48/208 ; 0.034 ~ 0.027,.. —

En@ti~--"--33%-"---: ""-`-`'---ji-%--""-~--"---Z4~"--"'"-'""---"-"'-*"'--"---"""-----*-"-"""""-"'-"---""-O:~gl"----
#1 ! 781237 821244 56/235 : 0.027 : 0.019

--–m7@hT-:”’’””--”3o”””””””””””:“’””’”‘“””33%”””-”“’”:””””’-””24%””’””””-””:””-””””””i-J.@-j”’”-”””:’““-”-”O:O1$”’””””’’”””-’-”””””””““”’-”“-”---0.486
#2 i 74/243 82/245 57/239 ‘-.—-— .. . .. . . —-

“ pso.05 * p SO.ol

The following tables and chart demonstrate the improvement by dose from
baseline to endpoint in symptom scores and the percentage of responders.
Improvement is a decrease in total scores from the baseline to endpoint.

Symptom improvement - AUA and Boyarsky
Dose BL Score Endpoint diffenmcefrom N=

#l
placebo

AUA 0.8 18.2 -5.76 2.16 * 238
0.4 17.9 -5.09 1.49* 244

placebo 19.2 -3.60 - 235
AUA >25% Responders

0.8 56% 16%** 124/238
0.4 55% 15%** 133/244

placebo 40% 95/235
Boyarsky 0.8 10.01 -3.25 1.36** 237

Total SSX
0.4 10.21 -2.97 ~.99** i 24”: ‘“’-;

placebo 10.65 -1.89
-...—

2X 1“

Boyarsky 0.8 5.84 -2.44 1.44- 237
obstructive

Sx
0.4 6.02 -2.18 0.78W 244

placebc 6.31 -1.40 235

* ~0.01* @O.05 #Endpoint 1 used.

-.
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SYMPTOM SCORES 93-01
Vkit 2- baseline;Visit 6- Endpoint 1

I 0.8 mg I 0.4 f placebo
251

I
I

1 2 3 4 5 6

Visit

1-

93-01 AUA Symptom Responders Improvement z 30%
Visit 0.8 mg 0.4 mg placebo 0.8 VS pbo 0.4 VSpbo 0.8 VS 0.4

Visit 4 19% 25% 14% **
Visit 5 35% 39% 25% * **
Visit 6 42% 44% 29% ** **
Visit7 48% 50% 34% ** ** *

week 13
Visit 8 56% 50% 3470 ** **

Endpoint 52% 48% 32% ** **
#1

Endpoint 52% 46% 33% ** **

#2
● psO.05 *“p 4.01 - not significant

J

Improvement in both FIOW Rate (.XlO%) and AUA Symptom Score (25%):

The sponsor calculated how many patients had both a .SVfi, nnprovement in
Qmax and a 25% improvement in Symptom Score. ?here were a total of -122 (17$Z0
overall) patients with improvement in both of these parameters {49 (0.8 mg), 49
(0.4 mg) and 24 on placebo}.

Quality of Life Parameters:
.

The totalqualityof life score was defined as the sum of all 5 index scores. Although
statistically sieticant within two weeks of treatment (on the 0.8 mg dose ) the
clinical si~gnificance of this small improvement is not clear. The validation or the
method of presenting this instrument to the patient has not been included
although the sponsor states that it has been validated. It appears to<be a similar

Fot[rcrotj - Flowmm NDA 20-579 B-27



)

instrument to others that have been validated. The same quality of life
questiomaire was administered at each of the visits. See table below.

93-01 Quality of Life Score (IT) ‘”
change - from baseline - -

Visit 0.8 mg 0.4 mg placebo 0.8 VSPbo 0.4 VSpbo W.8 VS0.4
Visit3 4.82 4.63 4.90

baseline
Visit 4 -0.62 -0.48 -.25 *

Endpoint -1.40 -0.95 -0.56 **
#1 (238) (244) ((235)

*psll.05 **p <0.01 ;- not signl$ant

In addition, the investigators did an Investigator Global Assessment which has not
been reviewed.

—-

8.2.4.3 Safety comparisons

The following table is an overview of the safety results during the double-blind
phase of 93-o1.

Overview of Safety Results during Double Blind Phase with Tamsulosin
0.8 mg 0.4 mg Placebo

N= Safety population 244 248 239
N= Disc&n”ti&ing

, 1
I 39 (16%) 33

I N= Treatment AEs (%) I 188 (.77%) 194
N= Serious AEs ($%)’” “ 8 (3%) 7
N= DC due to AEs (%) 30 (12%) 22

(13%) 32 (13%)
(78$%) 181 (76%)
(3!?4) 9 (4%)
(9%) 20 (8%)

- FirstDose Effect: The sponsor states that no “first dose effects” were reported
either at the time of the first dose when the patients were confihed to the
medical facility or were contacted by telephone at later doses or when dosing was
increased from 0.4 to 0.8 mg.

- Orthostatic changes: Testing was performed at each-of the visits. Between 1%
and 4Y~of the patients had decreases >20 mm Fig of systolic bkd pressure Upori
standing. There were no statistically significant cliff erences among the wee
treatment groups. Visit 5 all patients were started on 0.4 mg dose. Visit 6 was the
time the patients randomized to 0.8 mg switched from the 0.4 mg to the 0.8 mg
dose. The sitting pulse rate was comparable among all three treatment jgoups at
baseline The 0.8 rng tamsulosin group showed sta~stically but
si~mificant mean cfianges from baseline at Visit 5 only (1 week
all on 0.4 mg dose).

not clinically’
after treatment -

)
-.
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Patients with a Positive Orthostatic Test
0.8 mg 0.4 mg placebo

visit 5 12 (5%) 9(4%) 2 (1%)
visit5 is the first dose of drug - all received 0.4 mg

- The mean differences upon standing systolic blood pressure ranged from 0.1 to
4.7 mrnHg and were not considered clinically significant.

- There were no statistically significant or clinically meaningful differences from
baseline between any two treatments at any visit. At visit 5 the 0.8 rng group

showed statistically but not clinically significant mean change (increase of 2.7
bpm) from baseline for the sitting pulse rate.

Another problem related to hypovolumia includes dizziness. There was an
increased incidence of ll% (28/248), 10% (25/254) and 5% (13/254 )at the 0.8, 0.4
and placebo doses respectively. There did not appear to be any falls related to
orthostatic changes. It is unclear if the incidence of rhinitis is related to volume
changes in any way. The incidence of rhinitis was 15% (37/248), 12% (31}254)
and ~$%(14/ 254){0~8, 0.4 and placebo}.

- Two patients had myocardial infarctions on short
was on placebo and the second was on treatment for
resolved.

term exposure.
7 days (0.4mg).

One patient
The MI

- Twelve patients had normal or non-clinically significant abnormal EKGs at
baseline wfich became clinically significantly abn&mal at one of the post-
baseline visits. This included 4 patients on 0.8 mg, 5 patients on 0.4 mg and 3
patients on placebo. The EKG changes in patients randomized to the 0.8 mg
included: bradycardia on visit 6, 7 and 8; premature ventricu.kr beats prior to
drug and being discharged from study; atrial fibrillation prior to drug usage; and
ventricular bigeminy prior to drug usage. The EKG changes in patients
randomized to the 0.4 mg dose included: Mobitz type II second degree block
removed from study prior to visit 5; nonspecific ST-T wave ,-’ V?S; anteroseptal
infarction prior to drug usage; atrial fibrillation and sinus brat ~~rdia possibly
drug related; First degree heart block at screening at baseline and on Visit,6
profound sinus bradycardia and was dropped from the study. Abnormal changes
in patients randomized to the placebo group included: nonprogressive ST-T
wave changes, ischemic T wave inversions and first-deo~ee block with sinus
bradycardia. ,

- Serious events in individual patients included chest pain, adenocarcinoma of
the lung, acute myocardial infarction, skin cancer, neutropenia, abdominal aortic
aneurysm, and diverticdosis, fracture with hospitalization, d-tiiness, blurred
vision, bradycardia, hypotension, prostate cancer, chest pain with coronary
occlusion with bypass surgery, second degree A-V block, pneumonia, lung cancer
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mass, vomiting, hepatitis c, inverted T wave, decreased visual acuity, angina,
coronary thrombosis, by-pass surgery, carcinoid tumor, renal mass, a trial
fibrillation, skin cancer, surgery of the left thumb, coronary stenosis, with
crescendo angina, syncope, uMary retention with TURP cardiac arrhythmias,
dizziness (near syncope, and dizziness with syncopal episode. mere is no
evidence these events were clearly drug related although dizziness blurred
vision, hypotension and coronary disease could well be related to drug.

- There were no significant changes related to PSA.
- One patient in the 0.4 mg dose was diagnosed with prostate cancer.
- There were no drug related changes in other clinical parameters.

Abnormal Ejaculation (retrograde ejaculation) :

- The adverse events coded to abnormal ejaculation were skwrrto be

associated with tarnsulosin treatment and were dose dependent.

Protocol 93-01
Adverse Events

0.8 mg 0.4 mg Placebo
244 248 239

Asthenia 29 (12%) 27(11%) 22 (9%)
Rhinitis 50 (20%)* 35(14%) 26(11?6)

Dizziness 56 (23%)* 50 (2070) 37 (15%)
Somnolence 19 (8%)* 10 (4%) 7 (3%)

Abnormal 45 (18%)* 27(11%)* 1 (<1%)
Ejaculation

* statistically significant compared to pfacebo

- Discontinued patients were comparable among all three treatment groups: 9
(4%) ,5 (2%) and 4 (2%) patients withdrew during the double-blind treatment
period because of dizziness. (0.8, 0.4 and placebo respectively.)

- Six patients in the 18% (44/248) of the patients in the 0.8 mg group and 6$%
(15/ 254) of patients in tke 0.4 mg 0.8 mg, group withdrew due in part to abnormai
ejaculation.

Reviewer’s Comments

Efficacy: The sponsor has provided data demonstrating that both 0.8 and 0.4 mg
doses of tamsu.losin improved peak urinary flow and AUA symptom scores over,
placebo. There does not appear to be a difference between the two doses.
Approximately 20% more treated patients than patients on placebo had a 25$%

)

response from baseline in AUA symptom scores. Ten to thirteen pem-ent more

Fomcro~j - Fbummx NDA 20-579 B-30



.)

patients than patients on placebo had an improvement 23 mL/sec in peak urinary
flow.

Approximately 122 patients (17% overall) had improvement in both the primaxy
endpoints (17%). This included 49/238 patients on 0.8 mg, 49/244 on 0.4 mg and
24/ 235 on placebo. Approximately 10% more patients on drug tharqdacebo had a
total improvement of 230% change on peak urinary flow and 25% change on total
AUA score.

Safety: The safety profile in this chnical trial was similar to that seen in 92-03.
Rhinitis, dizziness and abnormal ejaculation were the primary adverse events.
Only abnormal ejaculation was clearly drug and dose related.

9 Overview of Efficacy - Comparative results between studies 01-

Sponsor’s Statement

The sponsor has provided data demonstrating improvement in
the following primary and secondary endpoints:

- An improvement in the peak urinary flow rates from baseline
and greater improvement than placebo;

- An improvement in the total AUA measured Symptom Score
from baseline and greater improvement than placebo;

- An improvement (decrease) in the total AUA symptom score
of at least 25% from the baseline; and

- An improvement (increase) in the peak urine flow rate
(Qrnax) of at least 30% from the baseline.

All of the identified efficacy endpoints were statistically significmt!y
greater than placebo. However, there is no clear and consister-
advantage between the 0.8 and 0.4 mg doses although there ma. ~n-’

some patients that will benefit from the higher dose. The fti” changes
in peak urinary flow rates and AUA symptom score changes does not
suggest that this compound is more effective than previously approved
adrenoceptor blockers, e.g., terazosin or doxazosin.

It was calculated that 160 patients had improvement in both parameters from
a total of 728 patients in protocol 92-03a and a total of 122 patients (total 717) in
protocol 93-01. The following tables summarize the “complete” responders
in each of the two pivotal trials. . .

.)
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Protocol 92-03a

)

230% change % 225 change “ AUA+
Q max >3mL/sec ITT (30%) Qtia’x .

AUA. . . . .. . ...... . .. . .. __._..
0.8

...—- .. ...
36% ““’

. . . . .
3390” ““”””-

..... ‘,,..... .
74% ““”:’”—‘“”.:26k;””

881247 81/247 1751237 61/2.3’6 :“
0.4 31% 29% 70% 29% ..~,.

79/254 74/254 171/246 ’71/246
Placebo 21% 19% 51% “11% ~~

54/253 481253 1261246 281246...----—----.. .......... . .......... . . ---- .............. ......—.-......—— .............. . . ..-...—..—..—....... .. . . . . . ........ .

z30Z change
Q max

... .... . .
0.8 33%

781237

0.4 34%
821244

Placebo 2476
561235.... . . . ........... ... . . .,.<.... . .

Protocol 934)1 -. *

% 225 change AUA +
>3mL/sec ITT (30%) Q mm

AUA
30%

.. .................... .
56% 21%

71/237 (52%) 49!238 ‘
124/238

30% 20”%.”
72/244 55%(48%) 49!244

1331244
23% 40%(32%) 10%
53/235 95/235 24/235...... . ... . .... . . ... ...... .. . . ....... .

The following table outlines the actual numbers from Baseline to Endpoint for
the two primary clinical endpoints for the two pivotal trials, 92-03a and 93-01.

Tamsulosin
Changes from Baseline in Qmax and AUA SX

Protocol I Omax EndDoint 1 I AtiA Ss Endt)oint 1

92-03a
0.8 mg 9.57 1.78 19.9 -9.6
0.4 mg 9.46 1.75 19.9 -8.3
placebo 9.75 0.52 19.8 -5.5

93-01
618 mg

}
9.96 < 1.79 18.2 -5.76

0.4 mg 9.94 1.52 17.9 -5.09
piacebo 9.95 0.93 19.2 -3.60

. .

)
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10 Overview of Safety

The safety profile of this compound is satisfactory. Rhinitis (that may be a
reflection of volume changes), dizziness, and abnormal ejaculation are the most
important events noted. The safety profile appears to be somewh~improved over
the previous compounds in this class. (See table on page 35 comparing the safety
profile of all of the adrenoreceptor antagonists). Orthostatic hypotension appears to
be less of a problem with this antagonist. There does not appear to be a major first
pass effect with the initiation or first dose of this compound. Pulse rates do not
appear to be changed. hlinimal changes related to hypovolemia or orthostatic
changes are noted. Even though few changes are noted this should be viewed with
caution when the drug reaches the market. Orthostatic testing should be continued
in these patients, particularly in the older population who may be more sensitive
to volume changes.

--

If this compound is more selective, this selectivity is manifested in the receptors of
the bladder neck. There is a drug related relaxation of the bladder neck seen
particularly at the 0.8 mg dose which is manifested as retrograde ejaculation or
abnormal ejaculation. This may be troubling to patients if they are not informed
of this possibility. It can also be a cause of male infertility. The true incidence of
retrograde ejaculation is not known in this population and should be evaluated as
a phase W commitment. The evaluation of post-ejaculate urine samples could
easily determine the true incidence of bladder neck relaxation.

There are no significant changes in PSA nor prostate volume. There is no reason
why this drug should cause changes in either the volume of the prostate or the
PSA.

There were no cases of priapism noted in these clinical trials. one mechanism of
action of priapism includes the adrenoceptor and priapism is seen with all other
AR antagonists.

Comparison to other alpha adrenergic blockers, e.g. terazosin and doxazosin.

The response seen with tamsulosin is similar to the changes noted in the clinical
trials of the two approved alpha adrenoreceptor antagonists, terazosin and
doxazosin. The magnitude of change in all three of the clinical trials is similar.
The reduction in totai symptom score, whether measured with Boyarksy score or
AUA score, appeared to be similar in all the studies. Standardized measurements
of peak urinary flow were similar in all three studies (Q max in rnl/see). The table
on next page shows the changes from baseline to the endpoint in the pivotal trials
of all three adrenergic antagonists: doxazosin, terazosin and tamulosin.

)
. .
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Comparison of Clinical Trials with AR Antagonists

Change to Endpoint from Baseline _
Protocol Doxazosin Terazosin Tarnsulosin Tamsulosin

Doxazosin/Terazosin (placebo) (placebo) Protocol 0.8 mg (pbo)
0.4 mg

Qmax
421/005 2.8 (0.6) 3.1 (0.9) 92-03 1.7 (0.5)

1.7
488/012 2.6 (2.1) 2.9 (1.4) 93-01 1.7 (0.9 )

1.5
490/377 2.9 (0.7) 2.6 (1.2)

.-

..)

AUA SSX
488/ - 6.0 (3.9 ) 92-03 9.6 (5.5)

8.3
490/ - 5.7 (3.2 ) 93-01 5.8 (3.6 )

5.1
Boyarsky SSX

- /005 4.4 i2.1) 92-03 5.2 (3.2)
4.8

- /012 5.2 (1.4) 93-01 3.2 (1.8)
3.0

- /377 4.6 (3.5)

All sympiom score improvements area negative number.

.)
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Below is a summary of the important safety features of each of the acirenoceptor
antagonists.

Comparison of Safety Profile
Doxazosin Terazosin Tamsulosim

/PBO /PBO /PBO
Body as a whole 7.4% / 3.3% 0.7% 10,6%

Asthenia 6.1?4/5%

Cardiovascular
Hypotension 1.7%/0 0.6%i0.6% 0.2 -1%/0.2%

Palpitation 1.2%/0.3$% 0.9%/1.1% 1.2%10.6%

Postural hypotens. 3.9%/0.8% 3.2-176/0.2%

Nervous System
Dizziness 15.6%/9.0% 9.1’%/4.2% 11-23%/ _ _

5 - 15%
Somnolence 3%/1.0% 3.6%/1.9% 2.5%/1.5%
Respiratory System
Rhinitis/ Nasal 3%/1% 1.9%j 0.0$% 11- 2~0/6.9 -11%

Congestion
Special Senses
Visual 1.4%/ 0.7% 1.3%/0.6%

Impotence 1.6%/0.6% 1.2%/1.5%
Retrograde Ejac 18%’/0%

18%’/<1%
Priapism

post marketing 5 12

* 0.8 mg dose

Safety Updates:

The sponsor has provided two updates which included data on 1600 patients in the
five U.S., European, and Japanese long-term uncontrolled trials of approximately 2
years in duration. The Safety Update (II) extension included only these studies
closely monitored for safety and effiiacy of tamsulosim This incl~~; studies US
93-04, 01085, “92HAR-02, 92-HAR-03, ;md Nf6173 /LLN1. There are no r@or changes
in the updates compared to the original submissions.

The following notes are from the safety report of November 20, 1996
● a arculatory collapse of a patient on tamsulosin (Alna), dimethindene

maleate (Fenistil) and bnsenin (reserpine).

The safety report of January 28, 1997 notes the following:

● a 75 year old male in Germany on 0.4 mg. On the night after the first intake of
tamsulosin the patient had a syncopaI episode and was unco&xious for several

Fourcroy - Flowmax NDA 20-579 B-35



..)

)
hours. As a consequence of the episode the patient felI and sustained an injury
to the cervical vertebral column. This is may be an example of orthostatic
hypotension.

● a German
infarction.

11 LabeIing Review

The labeling review

12 Conclusions

patient entered a double-blind study had a fatai-mycocardial

will added separately.

The sponsor has provided data from two well-controlled clinical~rial~
demonstrating improvement in the signs and symptoms of BPH with tamsulosin
treatment. There does not appear to be a difference between the two doses, 0.4 or 0.8
grams. The changes were similar to those seen with the two approved drugs,
terazosin and doxazosin. The sponsor is recommending the 0.4 mg once daily dose
for the treahnent of the signs and symptoms of BPH with possible adjustment to
0.8 mg once daily.

The safety profile is somewhat better than previous antagonists as seen in the
clinical trials. The compound appears to be only modestly more selective than the
previous compounds and although few changes were noted associated with
decreased blood volume, e.g. dizziness and orthostatic hypotension, it is possible
that with more drug use more of these events will be seen. The one major
difference relates to the effect on the receptors of the bladder neck causing
retrograde ejaculation. The incidence of retrograde ejaculation may, be higher than
reported and should be evaluated.

Careful education should continue to be included for the patient regarding the
dangers of possible hypotension and blood pressure changes.

Patients should understand the importance of continuti~ n-,onitorin~ fir signs and

symptoms of prostate growth and/or prostate cancer. This drug will not retard the

growth of the prostate nor alter the risk for prostate cancer.

13 Recommendations

It is recommended thattamsulosin(Flowmax) isapprovable forthe treatmentof

symptoms ofbenibm prostatichyperplasia.There appears tobe littleadvantage
between thetwo doses,0.4or 0.8mg.However, there may be a few patients who

will benefit from a higher close. The safetv profile is similar exceut for abnormal

ejaculation. Therefor~, it is
mg dose unless they do not

Fourcroly - Fiowmux NDA 20-579
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This compound is not recommended for the treatment of hypertension. It has not
been studied for that indication.

The dose-relationship with bladder neck relaxation as evidenced by the high
percentage of complaints of retrograde ejaculation would suggest a h~her
@adence of retrograde ejaculation than reported. It would be helpful for the
sponsor to evaluate this possibility in a small study checking for sperm in post-

ejaculate urine specimens as a Phase W study.

Many clinicians combine the use of an adrenoceptor antagonist with a 5 alpha
reductase inhibitor for the treatment of BPH. For this reason it would be helpful
for he sponsor to compare the two compounds in a controlled study as a Phase IV

g+

mitment.

d“ -
an L. Fouraoy, M.D, PhD
edical Officer

March 22, 1997/ HFD-580/JFourcroy /DShames/H’Jolson

-.
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L SYNOPSIS
On April 15, 1996, Boehringer Ingelheim Pharmaceuticals, Inc. submitted NDA 20-579 FlomaxTM
(tamsuiosin hydrochloride)Capsules 0.4 mg. Tamsulosin hydrochlorideis an alpha~ adrenoceptor blocking
agent which exhibilsa high degree of selectivity for alpha~c receptors in the human prostate. Tamsulosin
has been formulated as a extended release formulation and is to be supplied in capsules containing 0.4 mg
of tamsulosin hydrochloridefor oral administration. The proposed indication for FlomaxTM is the treatment
of the signs and symptoms of benign prostatic hyperplasia (BPH).

The pharmacokinetics of tamsulosin and the extended release formulation proposed for marketing (CR-M)
were examined in 21 studies in humans following single and/or multiple (q.d. or b.i.d.) dosing. These

studies addressed issues related to mass balance, absorption, absolute/relative bioavailabiiity, food effects,
distribution and protein binding, metabolism/excretion, single/multiple dose pharmacokinetics and dose
proportionality, kinetics in the elderly, disease states such as renal or hepatic impairment,

f?harmacodynamic-drug interactions, and the bioequivalence of the final formulation. Dose-finding,
population-PK, and PK/PD relationships were examined in BPH patients. /n vitro dissolution information
and assay validation data were also included.

The overall results of the submitted information indicate;
● Formulation: The “modtied release” term proposed by the sponsor to describe their formulation

is not currently defined by the USP and cannot be used by the sponsor.
. Dksokftiom The proposed in vitrodissolution method and specifications are inappropriate.
. Assays: The validations of the analytical methods used to determine tamsulosin and its

metabolizes in plasma and urine are appropriate.
. Lsorners: Tamsulosin (R(-) isomer) does not undergo chiral inversion to the S(+) isomer in vivo. -
* Protein f3incfing: Tamsulosin is extensively plasma protein bound (94% to 99%), primarily to

alpha-l-acid glycoprotein (AAG) in humans, with linear binding over a wide concentration range.
. Bjoavaihbi/ity: Tamsulosin is extensively absorbed from the gastrointestinal (Gl) tract, with an

absolute bioavailability (F) of 92’Yo. The relative bioavailability of FLOMAXm 0.4 mg capsules

is 75% when compared to an oral solution.
. Food Effect: Administrationof tamsulosin extended-release formulation with food results at steady

state in a delay in T.= to sixto seven hours and a decrease in C~.X (by 40% to 70Yo) and A(JCt (by

-.
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30%) in both young and older volunteers. The effects of food on the pharmacokinetics of

tamsulosin are consistent regardless of whether tamsulosin is administered with a light breakfast

or a high-fat breakfast.
. E?ioequiva/ence: The bioequivalence of three different batches of the same extended-release

formulation (CR-M) of tamsuiosin used in the two U.S. pivotal Phase Ill trials, study US92-03A and

study US93-01 were compared to a to-be-marketed batch. The results indicate that thrEE batches

are bioequivalent.
. f-ineari?y~ose %oportionalify: Tamsulosin exhibii linear kinetics following single and multiple

dosing, with achievement of steady-state concentrations by the fifth day of once-aday dosing.

Dose proportionalitywas also demonstrated over the 0.4 to 0.8 mg q.d. dose range at steady-state.
. Special Populations:

3detiv: Cross-study comparisons of tamsuiosin overall expos[ ? [AUC) and half-life indicate that

.:le pharmacokinetic disposition of tamsulosin may be prolongsd in geriatric males compared to

young healthy male volunteers. However, no dose adjustment is needed with age.

/+eDafiM?ena/hwairrnent: No dosage adjustment is necessary when tamsulosin is admini~ered

to patients with moderate hepatic dysfunction. Patients with renal impairment (creatinine
—

clearances above 10 mlJmin/1 .73m~ do not require a dosage adjustment of tamsulosin. No

changes are predicted in the efficacy, safety, or tolerability of tamsulosin when administered to

subjects with hepatic or renal impairment.
. Metabolkrn: Tamsulosin is extensively metabolized by enzymes in the liver,

followed by Taff@Aosin is excreted in urine and feces,

primarily in the form of metabolizes with only a small fraction (about 10%) excreted unchanged.
. hteractions: No dosage adjustments are necessary when tamsulosin is administered

)
concomitantly with Procardia XLe, atenolol or enalapril, digoxin, theophylline, and furosemide.

However, potential drug integrationsmay exist with warfarin and cimetidine and caution should be...
exercised with concomitant administration of these drugs and tamsulosin.

. PWPD: Based on PK/PD analysis, the 0.4 mg daily dose provides the optimal combination of

efficacy and tolerability in most patients.

Il. COMMENTS
Dissolution:
1. The proposed dissolution method and specifications are not acceptable. The sampling time as

well as the speed of rotation are inappropriate to ensure that all the lots that are released would
have a satisfactory performance.

2. The sponsor should provide full indwidual and mean dissolution data and profiles from at least 12
units in three media N HCI, water, and phosphate buffer pH 6.8 using USP apparatus at a”
speed not exceeding rpm. If the solubiiity is a problem and sink conditions are not obtained,
the sponsor may consider increasing the dissolution volume up to: mL. Also, samples should
be obtained hourly until complete dissolution is achieved or a plateau is reached.

3. Once the requested dissolutioninformation is submitted and reviewed by the Agency, a dissolution
method with the appropriate specifications will be recommended for FLOMAXm capsules.

Metabolism:
4. The sponsor has not adequately assessed the enzyme(s) primarily or secondarily responsible for

the metabolism of tamsulosin.

.{

)
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5. ,. The sponsor should conduct appropriate in vitro drug metabolism studies to characterize the

)

that catalyze the metabolism of tamsulosin.

6. The sponsor should submit their proposed protocol(s) for the in viffo drug metabolism studies for

comments prior to initiation of the studies.

Labelina:
7. , The proposed pharmacokinetic section of the labeling is not acceptable. The sponsor should

revise their labeling to incorporate the changes recommended in pages 25-28 of this review.

Ill. RECOMMENDATION
‘he Office of Clinical Pharmacology and Biopharmaceutics (OCPB) has reviewed NDA 20-579 for
xLOhlAXTM (tamsulosin hydrochloride) Capsules 0.4 mg that w= .1+ I-@d on April 15, 1996. Based

. the review of the overall information included in this submission, G~~~ .s - ~e qin,on tm~tthe provided

analytical and pharmacokinetic data are appropriate and acceptable. However, before a final

recommendation is given, the sponsor needs to address the Dissolution, Metabolic, and Labeling
Comments listed above.

—

If the Division of Reproductive and Urologic Drug Products (HFD-580) considers that the sponsor has
provided adequate efficacy and safety information for approval of NDA 20-579, FLOMAXTM, then OCPB
is of the opinion that the requested in vitro dissolution and metabolic testing can be performed post-

approval (Phase IV Commitment).

Regarding the in vifrod~olution test, OCPB will accept the proposed dissolution method and specifications
on the interim basis in order to permit the release of the product.

)

However, the sponsor should provide
the requested dissolution information within 3 months of NDA’s approval date.

..
With respect to the metabolic data requested in Comments 4 to 6 above, it is recommended that the
sponsor submitwithin a month of NDAs approval date their proposed metabolic protocol(s) for review and
comments. The complete study report should be submitted within 6 months of approval date and at that

“time the labeling should be updated as appropriate to incorporate the additional metabolic information.

In addition, due to the fact that interactions between FLOMAXTM and other alpha-adrenergic blocking
agents could be expected, OCPB recommends that the sponsor conducts a Phase IV drugdrug interaction
study to determine the pharmacokinetic and pharmacodynamic interactions that may occur between
FLOMAXW and these agents.

Please convey the Recommendation and D~lution, Metabolism, and Labeling Comments to the sponsor.

R. Miller, Ph.D.
~~~ *@’ ,.&D+/W’

Pharmacometncs, OCPB Pharmacometrics, OCPB

RD Initialed by Angelica Dorantes, Ph. D., Team Leader. /9b 3/$/9 $J

FT signed by Angelica Dorantes, Ph. D., Team Leader. Y/d 9?

cc: NDA 20-579, HFD-580 (Fourcroy, Rumble), HFD-870 (ML. Chen, Dorantes, Miller, Ette,
Barnette), Drug file, (CDR Barbara Murphy).

)
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IV. E3ackground

.)
Tamsulosin [(R)(-)-5-[2-[[2-(ethoWpheno~)ethyl]amino]-propyl]-2-methoWbenzene sulfonamide] is the
hydrochloride salt of a weak base. The molecular weight, empirical formula, and chemical structure of
tamsulosin are described in Figure 1.

FIGURE 1

H,~02S
\ —

C,H,O’”

CnH,8N,0@. HCI MW: 444.98

Tamsulosin is a benzene sulfonamide derivative with one ral cm-m: bz Js manufactured as the (R)-
stereoisomer. The drug substance is manufactured at the Yamanouchi facdii ,il Takahagi, Japan. The drug
product consists of a gelatin capsule filled with coated granules which provide an extended release profile.
The outer granule coating provides acid resistance, and dissolution of the granule itself is retaded ~enteric-
soiubie material mixed into the granulation. The drug product is manufactured by Yamanouchi at Nishine,
Japan.

As January 1996, tamsulosin hydrochloride capsules has received marketing approval in: Japan, Netherlands,
France, Finland, Denmark, Sweden, and New Zealand (Table 1).

)..-.
Japan I Yamanouchi PharmaceuticalCo. August 1993 I
Sweden Yamanouchi Europe I February 199S

I

The Netherlands I Yamanouchi Europe I April 1995 I
I Boehnnger Ingelheim I January 1996 I

Finland Yamanouchi Europe August 1995
I I

I New Zealand I Yamanouchi Europe I December 1995 i

France I Yamanouchi Europe I December 1995 I

Boehringer Ingelheim December 1995
I I

Denmark I YamanouchiEurooe I Januarv1996 I

Tamsulosin is an alphal-ad~enoceptor antagonist proposed for use in the treatment of urinaiy obstruction and
irritation secondary to detrusor instability, increased urethal resistance and mechanical compression of the
urethal lumen associated with benign prostate hypertrophy (BPH). BPH is characterized by progressive
enlargement of the prostate leading to urinary tract irritation and disturbance in urinary bladder oufflow. The
use of medical therapy for the treatment of the signs and symptoms of BPH, a condition unique to men over
the age of 45 years, with an alpha, adrenoceptor antagonist is a concept that has been developing over the past
few years. Alpha, antagonists are approved for the treatment of the signs and symptoms of BPH in Europe and
at the present time, two alphal antagonist (doxazosin and terazosin) are approved for this indication in the
United States.

V. Formulation
It isstated in the submissionthat the to-be-marketed formulation (CR-M) of the extended release granules was

.- -.

)
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used in all controlled clinical studies and virtually all the definitive pharmacokinetic studies.

)

The to-be-
marketed formulation of tamsulosin extended-release capsule is included in Table 2, below.

GranuleCoating

l.. –.

G

tamsulosin HCI ‘

microcrystalline cellulose ~

1

triacetin / I

I

calcium stearate ~

Capsule Shell gelatin ~

FD&C Blue No. 2 ~

titanium dioxide /

--

I I I I

) It should be noted that, the 0.1 and 0.2 mg dosage forms used in some of the pharmacokinetic studies reviewed
herein reportedly differ from the to-be-marketed 0.4 mg dosage form only in that they have 1/4 and % of the

.,,
quantity of the to-be-marketed granules in smaller capsules.

Reviewer Comment:
1. Although 0.1 and 0.2 mg dosage forms are used in some of the pharmacokinetic studies reviewed

herein, approva/ is sought only for the 0.4 mg dosage form of tamsdosin.

VI. Analytical Methodology
The original HPLC tamsulosin assay was developed by Yamanouchi Pharmaceutical Co. Ltd., Japan (YM-1 )
and later extended (YM-2). The YM-2 method was used by Yamanouchi Pharmaceutical Company and by

to quantitate tamsulosin in plasma during the early clinical development program. More
recently, , employed an HPLC assay with fluorescence detection. The
method was validated for both plasma and urine and was used for the majority of pharmacokinetic studies
conducted in the United States. It should be noted that, although the tamsulosin concentrations from
Yamanouchi tended to be slightly higher than those from the magnitude of the
difference was comparatively small.

Table 3 presents the in vivo analytical methods and laboratories in clinical studies to support the
pharmacokinetic development of Tamsulo4in in the United States. Cross validation of tamsulosin plasma
assays were carried out between the four analytical laboratories and five different methods. Plasma samples
from clinical study US92-03A containing high, medium and low concentrations of tamsulosin were sent to the
other laboratories for blinded chromatographic analysis are included in Table 4.

-.
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Table 3.
‘:’:::.:::::;’:.’:’::“’“ ~~

..,:,..,:,., ... .. . . ,.:::.;::,:.“;;:;::;:’’:.’:.””:!”” :>:,,:::-K:::,; ,..:,.:, ~~,
:>-....,,..:.:...,........... ; ..:......:..:.....,,,...::............. . :.. . ., .:-..... Y*2 ‘:;::’+:::::yyhlr+? “’:”:::.:“::“’”.”::YW2..:::. “::&M”-l:; ‘

Assaysite (conenglmL) USA Europe Jaoan Japan Japan
Yamanouchi

Precision High 2.4 (50) 3.3 (19) 1.4 (15) 2.1 (40) 2.29 (40)
%

Medium 4.3 (8) 5.5 (8) 1.4 (5) 1.4 (25) 2.93 (25)

Low 9.5 (1) 4.3(1.6) 8.0 (1) 7.1 (1 .5) 7,26(1.5)

Accuracy High 102 98.6 98.7 101.5 96.4
%

Medium 92.9 97.5 1(M 106 96.9

LowI 104 96.3 96.7 98.1 90.6
-. .— . —..

0.5 0.5 0.5 0.5 : 0.5
1 (ng/;L) :

Study # 92-03A, 92~, 92-05,93- 92-01 A, 90-01A, 89-01 555? . 12~14
02,93-03,93-05,93-06, 90-HAR-02, 93-
93-07,93-08,93-09,93- HAR-01
10,94-02,94-03

Reviewer Comments:
1. Low concentrations at Simbec cou/d not be quantitated. /n genera/ there appears to be good

agreement between the methods.
2. The assays used appear appropriate and overall the validations presented are accepted. See

individual study summaries for the comments on the validation for each study.

VW h Vitro Dissolution Testing
The following in vitro dissolution te~”ng method is proposed by the sponsoc

Apparatus: U.SP Type 2 (Paddle Method)
Speed of rotation: rpm
Media: h( &polysqbate 80, pH 1.2);

Volume:

I h (phosphate buffer, pH 7.2)

500 mL
Specifications: Sampling times ‘/0 label claim

hours ?4
hours “%
hours ‘/0

)
. .
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Fgure 2 includes the mean dissolutiondata from batches of the to-be-marketed formulation used in the cljnical

)
and pharmacokinetic studies reviewed herein.

Figure 2.

—-

Reviewer Comments:
1. The paddle speed of rpm is very high which explains the very rapid dissolution that is seen

(complete dissolutionin hours). 7his may also make it diflicult to discern unacceptable lots. A paddle
speed of r~m is prefemed and the sponsor should be requested to submit data at that speed.

)...
2. 77?edissolution data from hours for the clinically tested batches is not submitted and it is unclear

why the hour time point is included in the release specifications.

3. The timing of samples is unusual and the sponsor should be requested to submit full dissolution
profiles with more frequent sampling (perhaps every hours) in order to select the appropriate time
points. A measurement at one hour may also be helpful.

4. The choice of polysorbate 80 instead of N HCI should be justified.

5. The dissolution specifications are relatively wide and should be tightened especially when variability
in the dissolution resu/ts are not a factor.

6. Ifscdubility is a problem, perhaps increasing the volume to 900 mLmay resolve this problem.

Vlll. Pharmacokinetic/Pharmacodynamic Studies
The pharmacokinetics of tamsulosin and the extended release formulation proposed for marketing (CR-M)
were examined in 21 studies in humans following single and/or multiple (q.d. or b.i.d.) dosing. These studies”
addressed issues related to mass balance, absorption, absolute/relative tiloavailability, food effects, distribution
and protein binding, metabolism/excretion, single/multiple dose pharmacokinetics and dose proportionality,
kineticsin the elderly, disease states such as renal or hepatic impairment, pharmacodynamicdrug interactions,
and the bioequivalence of the final formulation. Dose-finding, population-PK, and PK/PD relationships were
examined in BPH patients.

A summary of the pharmacokinetic and pharmacodynamic studies is presented in Table 5.

-.
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93-HAR-01

:89-01

B9V-LC- ‘

GSAD

94-02

—-

ABSOLUTEBIOAVAILABILITY:Single 0.4 mg controlled release (CR-M) 10 healthy d

dose, two-way crossover
62

0.125mg IV

RELATIVEBfOAVAffABILIW Multiple 0.4 mg CR-M cf.d., 7 days 24 healthy &

dose. single bhd. randomized. crossover
58

0.1 mg solutionB.I.D.. 7 daya

REIATIVE BIOAVAIIABILIW Single dose, 0.4 mg CR-M q.d.. fasted

randomized

8 healthy d 56
0.4 w CR-M q.d., fed

02 mg IR q.d.

0.4 mg CR-M, B.I.D.

FORMULATION BIOEQUIVALENCE: 0.4mg CR-M commercial batch 28 healthy&

Single dose, 3 treatment, 3 period,
64

0.4mg CR-M clinical batch (ST617DC)

5 sequsnce crossover 0.4mg CR-fV4 clinical belch(ST6174C)

“/0014 , .:: SEPROPORTIONALITY: placebo- CR-M 0.1,0.4, il.8 mg 16 healthy + 67
“ ;U Jlkd, dose rising CR-M 0.2,0.6, 1.0 mg

I Placebo

55W7 MASS BAIANCE: Single dose 0.2 mg C“-Tamsulosin oral solution 4 healthy & 71

94-03 FOOD EFFECT:Single and mulliple dose, CR-M (0.4 mgq.d. x 2 days followed by 0.8 mg q,d. x 11days)

double blind, sequential

24 middle aged, elderly 8 74
Placebo x 13 days 12 middle aged, elderly C?

92-OIA MULTIPLE DOSE PK: Placebo controlled, CR-M (0.4 mg q.d. x 5 days followed by 0.8 mg q.d. x 14 daya) 1?3middle aged. elderly d 92
double blind placebo x 19 days 6 middle aged, elderly &

92-04 RENAL IMPAIRMENT: Single dose PK CR-M 0.4 mg 12 # renal impaired 107
6< normal renal function

92-05 HEPATIC INSUFFICIENCY: Single dose PK CR-M 0.4 mg 8 & hepatic insufficiency 113
8 ti normal hepatic func.

90-OIA PHASE II DOSE FINDING (Phase 11): CR-M 0.2 mg, BID x 8 vveeks 10dw/BPH 116
Multiple dose CR-M 0.2 mg, CID x 8 weeks 5 @WI BPH

CR-M 0.1 mg, BID x 8 weeks 9 @WI BPH

CR-M 0.1 mg, QDx8weeks 9 <WI BPH

Placebo, BID x 8 weeks 68 W/ BPH

90-HAR-02 PK/PD STUDY (Phase If) CR-M 0.4 mg, QD x 8 days 13dwl BPH 118

92-03/3 POPULATION PK (Phase Ill): Pivotal 0.4 mg (3D x 1 week followed by 0.8 mg QD x 12 weeks 185 #WI BPH

clinical study
120

Placebo x 13 weeks 189 @WI BPH

A. PHARMACOKINETICS
a) Absolute Bioavailabilitv:
The absolute bioavailabiiityof the 0.4 mg extended-release formulation was determined in Study 93-HAR-01.
The results are included in Table 6.

Table 6. Phanmcokjr@ic Pam-metersfor Tarnsulosh Following Oral Administration of 0.4 mg Extended-Release Formulation and a 0.125

AUC (ng”h/mL) I 173?88 I 181*108
,.

F (%) Iooflg

Cm (ng/mL) 22.8 f 6.8 (normalized10a0.4 mg dose) 15.5? 5.0
,

T- (h) ,- 5.0 (4.0 - 6.0) mechan(range)

1,Ix (h) 6.8 * 3.5 22.0 f 23.0

CL (Uh) 2.8a * 1.44

V,, (L) I 16~4
I I

-.
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Reviewer Comment:

,, llle mean (~ SD) absolute bioavailabilityof the 0.4 mg extended-release formulation is 100% k 19, the

J “ median absolute bioavailabi/ity is 92% and the range from this study was ‘%. Therefore, the
data appear to be highly variable and non-normally distributed.

b) Relative bioavaiiability
Admin”~tion of a single dose (study B9V-LC-GSAD) and multiple doses (Study US89-01) of FLOMAX under fasted

conditions resulted in a median T- of 4 to 5 hours compared to 1 hour after immediate release formulation
as well as oral solution. Extent of absorption is similar for the two formulations resulting in a 50% lower C.m
(Figure 3 and Table 7).

‘!GURE 3: Mean Plasma Profile for Tamsulosin on Day 5 (fed) after solution 0.1 mg bid
! L.4 mg q.d. extended Release Formulation (Extracted from Study US89-C” ,-, . ..

.,

.)

Relative Bioavailability

96 106 116 126

Time (hrs)

~ CAPSULE
--. -6#---SOL~ON

Revjewer Comments: ,

1. Extent of absorption after oral administration of extended release formulation is approximately 25%
/ower than that of the era/ solution . This is reflected in the reduced AUC and decreased fraction
excreted unchanged (27% decrease).

. .
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2. Food reduces the extent of absorption of tamsulosin after solution by about 10% and after extended

)
release formulationby about 26%. The extended release form is relatively consistently absorbed and
displays adequate delayed absorption properties.

c) Bioeauivalence:
In Study 94-02, the bioequivalence of the batches that were used in the two U.S. pivotal Phase~l trials, study
US92-03A (8atchNumber = SC6174C) and study US93-01 (aatctrNumber=SC617DC)were compared to a commercial
batch intended for marketing (f3alchNumker= WH617HC). The results of comparing the pharmacokinetic
parameters by ANOVA on the log-transformed data are included in Table 8.

I p-p
L.. ---- ---

180.0 ? 65.5 180.0 t 68.1
I

93.0-109
—A

I AUC- 1 180 ? 65.5 I 190.0 ~81.l I 89.0-104 I

)...

Cmax 14.4 ? 4.21 15.0? 5.19 89.0-107

Tmax 4.93 * 0.90 5.36 ? 0.73 ,. .. ::..,,

Reviewer Comment: The commercial batch (WH6 17HC) is bioequivalent to two of the batches (SC6 174C
and SC6 17DC) used in the pivotal clinical tn”als.

d) Sirmie Dose:
The pharmacokinetic profile oftamsulosin after a single dose of FlomaxTM 0.4 mg controlled release capsules
to 10 young (18-29 yea) healthy males in Study US93-HAR-01 is included in Figure 4. The single dose
pharmacokinetic parameters from the various studies reviewed herein are included in Table 9.

Figure 4. Mean Plasma Tamsulosin Levels after administration of the to-be-marketed formulation (Study USg3-HAR-01 )

TME 04)
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93-HAR-01 10

B9V-LC-GSAD 8

US9402 30

12510014 12-.. -— -, —___

k
55517

US93-09 _ ~_ -. . ..

0.125 IV 22.8 t 6.8 - 173f88 6.8 ? 3.5

0.4 CR 15.5 ? 5.0 5 (4-6) 181tlo8 22.0 ? 23.0

0.2 IR 38.0 ~ 9.8 1 (0.5-2) 280 ?104 6.4 t3.3

0.4 CR 19.6 f 5.4 4.5 (46) 271 f 114 11.723.5

0.4 CR + 9.6 ? 2.5 9 (4-24) 215?89 13.7 * 3.4

0.4 CR 14.4-15.0 5 180-190 8.9-9.4

0.1-1.0 CR 15.5-21.0 3s-5 168-203 8.1-11.4

0.2 IR.— 24.0 f 2.4 0.8 (0.6-1 ) 66 ; I 5’. ?0,5 .— —.-.= - ...—
--i

0.4 CR 1h before meal 13.9 ? 4.3 3 (2-3) I 32 ~ .J> ~ .
12.6 ?

“M@dle-Aged to Elderl~ Sub@ts

0.4 CR + 9.8 k 2.9 6 (2-1~ ~ Done Not Done

0.4 CR 9.9 t 3.7 9 (6-28) 255 z 151 14.1 *8.2

US92-04 I 6 I 0.4 CR 14,8 ? 2.8 4.5 (3-6) 192t69 13.8 ? 4.0

US92-05 8 -- 0.4 CR 18.8 ? 10.2 4.5 (3-5) 246*146 161 ?4,9

e) MultitNe Dose:
The multiple dose pharmacokinetic parameters from the studies reviewed herein are included in Table 10.

./ “_Young” Subjects

0.1 IR 9.1 ? 2.3 1 (0.3-2) 239 ? 79 7.1 ? 3,7

US89-01 ‘ 23
0.1 IR + 6.9 ? 2.2 2 (0.5-4) 205 ? 77 6.7 f 2.4

0.4 CR 17.1 *7.3 4 (3-6) lggfg4 ND

0.4 CR + 10.1 ? 4.8 6 (2-9) 151 ?82 ND

US93-08 9 0.8 CR + 12.9 f 4.4 6 (2-12) 176?68 228 ? 5.7

“Middle-Aged and EldeW Subjects

0.8 + 14.9 f 5.2 7 (3-12) 220 k 98 ND
US94-03 22 0.8 + 14.6 ? 5.5 6.5 (3-1 O) 225? 109 ND

0.8 20.8 f 7.8 5 (2-7) 279 i 129 14.9 ? 3.8

90-HAR-02 12 0.4 17.4 ? 12.4 9 (428) 2902179 ND

18 0.4 + 10.8 f 3.7 6 (4-12) 96*34 ND
US92-OIA 17 0.8 + 11.6 ?4.2 6 (2-1 O) 105t38 ND

16 0.8 14.1 *4.8 2 (2-6) 124?48 ND

9 0.1 + 10.8 ? 6.4 5 (410) 76?46 ND

5 0.2
USSO-OIA

+ 13.2 ? 5.2 5 (2-6.8) 03*25 ND

9 0.1 + 6.6 * 1.9 4 (2-1 o) 52t12 ND

10 0.2 + 11.2?5 3 (2-7.9) 47 ~ 26 ND

. US92-03A 374 0.4,0,8 + ND ND ND 32.8 A 5.3

)

-.
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.)

Additionally, the measured accumulation of tamsulosin (55% to 75% for cm and AUC) fOllOWlng administration of

0.8 mg q.d. to middle-aged to older volunteers for five days (study US94-03)was similar to the predicted estimate
of 50?40.

‘f) Dose cwoportionalitv:
The results of Study 125/0014 that consisted of administration of ascending, single doses (0.1 to lT3 mg) of the
extended-release formulation to 12 young volunteers (n=6 per dose) are presented in Table 11.

Table 11: Mean (SD) Pharmacokinetic Parameters for Tamsulosin Following Single Oral Doses
(o. I mg -1.0 mg) of Extended-Release Formulation (Study125/0014

~,..::.+::...::.,.,: ;::,,::::
;;!~a~sybslt;~+- “’”;”’~’”+’ “:>““”

‘:,.;:.::;.:::::.,,...:.~.;.,.,J:,.:j,. !. ?.:<:.:“s-.::~: ::~~~: ‘:::.:“ ~~,,,~~$::::j;:::f~w: j~<”;.;~.;.<~
.,, cm f. . .. . .. ..- . ~Ofr : ~ ::ihj”: .:”:.“~‘: “:~ {%) ‘ :~“’“.,— —-.

0.1 mg
. . .; :4: 5.0) 169 (95) Not Done Not Done 6.3(5.1) O.1-1..: ,’,

-—-— ..—
0.2 mg 19.6 (4.4) 3.0 (3.&5.o) 179 (46) 192 (50) 8.1 (2.1) 6.3 (2.8) 0.14 (0.07)

0.4 mg 16.5 (8.6) 5.0 (4.0-5.0) 162 (76) 184 (81) 11.4(1 ,4) 10.3 (2.4) 0.28 (0.09)

0.6 mg 21.0 (4.1 ) 3.5 (3.0-5,0) 191 (48) 203 (52) 9.5 (0.6) 6.5 (3.o) 0.15 (0.08)

0.8 mg 15.5 (6.5) 5.0 (4.0-6.0) 153 (80) 168 (90) 10.0 (2.9) 8.5 (2.5) 0,25 (0,08)

1.0 mg 16.8 (4.2) 4,5 (4.0-5,0) 161 (36) 174 (40) 10.2(1 .7) 8.4 (2.6) 0.22 (0.10)

‘ Normalized to a 0.4 mg dose.

~ Median (range)

‘ Based on supplementary analyses done during preparation of the NDA

It should be noted that the Pearson Correlation Coefficient for C.= and AUC{&=J(not dose-normalized) as a
function of dose were 0.856 and 0.837, respectively (data not shown).

Reviewer Comment:
1. Tamsulosin shows dose proportionality within the clinical dose range.

g) Food effect:
The effect of food on the to-be-marketed formulation of tamsulosin and immediate release tamsulosin was
assessed in Study B9V-LC-GSAD. The mean t SD plasma concentrations are represented in Figure 6 below.

Figure 5.
1 1

I 25

0

I

Z,,
0 ‘ 20 40 I

Time (hrs) I

.)

I
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In addihon,Study 94-03 compared the bioavailabilityof tamsuiosin with a light breakfast, a heavy breakfast and
fasting in young to older volunteers at steady state. The results are presented in Table 12.

C#C_ Ratio 2.7 ? 0.7 2.5 * 0.8 3.6* 1.1

T- (h) 7.0 (3.0,1 Z.O)* 65 (3.0.1 O.O)l 5.0 (2,0,7.0)’ 96 (85,1 08) 77 (69,87)

t%(h) 1- 14.9 * 3.9. . . . . —— ‘-—
‘ 90% confidence interval on gf .w, a,. M?.4 ‘alir. (7, smg light breakfast as the reference.

‘Median (range)

Reviewer Comments:
1. The proposed dosing of FlomaxT” is with food.

—-

2. Zhe effects of food on the pharmacokinetics of tamsulosin are comparable when administered with a
/ight or high-fat breakfast.

3. 7he fluctuation of plasma tamsulosin levels from the peak and trough concentrations are diminished
when dosed with food. However, the clinical significance of this is unknown.

h) Metabolism:
Mass 13a/ante
After administration of a radiolabeled dose of tamsulosin to four healthy volunteers (555/7), 76% of
administered radioaciiity was recovered in the urine and 21 ‘A in the feces within 168 hours, with less than 10O\O
recovered as unchanged drug in the urine.

In VIVODrug Metabolism
Tamsulosin is extensively metabolized by enzymes in the liver, followed by

The metabolic pathways identified in humans that are catalyzed by
enzymes include;

Phase Ii metabolism includes the
of some of these metabolizes of tamsulosin.

In Wro Drug Metabolism Testing
Two in vitrodrug metabolism tests were conducted by the sponsor in human liver microsomes. Study US95-
3365 was an in vitro interaction study conducted to assess the effect of amitriptyline, diclofenac, salbutamol,
glibenclamide, finasteride, warfarin and SKF 525-A on the metabolism of tamsulosin and correlation with
marker substrateto “dentify.theenzyme primarily responsible for the metabolism of tamsulosin. In Study US95-
3371 an assessment of the effect of warfarin and diclofenac on the binding and metabolism of tamsulosin in
human liver microsomes.

Reviewer Comments:
1. The pharmacokinetic profile of the metabolizes was not assessed in any of the pharmacokinetic

studies.
2. Pre-clinical studies showed that, some of the metabolizes have comparable activity to the parent

compound (dafa not shown, see Pharmaco/ogy/Toxicology Revie w by Dr. Jeri El Hage, Division of
Reproductive and Urologic Drug Products, HFD-580).

3. In vitro drug metabolism and drug interaction testing was conducted by the sponsor and have been
reviewed by Dr. K. Gary Barnette, Division of Pharmaceutical Evaluation //, Ofrice of Clinical

-.
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Pharmacology and Biopharmaceutics. Dr. Barneffe’s review is included as Attachment 3. The fol/owing
significant comments were made.-

1

+

4

4

7%eraw data tom these studies is not submitted for review. Therefore, reanalysis of these data
is not possible.
The assay used to estimate the levels of each analyte (tamsulosin and metabolizes and marker
substrate metabolizes)in this in vihu &ug metabolism study is not property validate~ Therefore,
the confidence one can have in any of the conclusions herein, is considerably limited.
The concentration of famsulosin used in these in vitro drug metabolism studies
ng/mL) is times the Cmax at steady state from a 0.8 mg dose of the to-be-marketed
formulation of tamsulosin (=30 n#mL).
Diclofenac and Warfarin appear to activate the metabolism of tamsulosin in pooled liver
microsomes. 7he mechanism of activation is not addressed by the sponsor. It should be noted
that Diclofeflac md \’Va~arin are primarily metabolized by and are not
reported k induce metabolism by any mechanism.
Amitriptyline, prima;i!y ;.wrebolized by appears to have little effect on tamsulosin
metabolism.
The rationale the sponsor uses to identi~ as the primary catalyzing e~yme of
tamsr.dosin,correlationof metabolism of a marker substrate with the disappearance of tamsulosin
is inappropriate.
Interaction studies with g/ibenclamide (Drug Sat 1995, 13: 105-122) and finasteride (Drug Metab
Dispos. 1995,23: 1126~1135) both reportedly metabolized by showed n’oint&action
with tamsulosin.

i) isomer/Chiral Analvsis:
In a study in 22 middle-aged to older volunteers (US94-03), no S(+) isomer was detected in plasma samples
collected at the approximate time of C~u.

) Reviewer Comment:
1. The to-be-marketed formulation of tamsulosin hydrochloride contains only the R(-) isomer and this

isomer does NOT undergo chiral inversion to the S(+) isomer in vivo.

j) Protein bindina:
h?vitroexperiments have demonstrated that tamsulosin binds to specific and relatively high affini,~ binding sites
on alpha-1-acid giycoprotein. Though highly bound, perturbations in binding (that might arise as a result of
drug- or disease-interactions) are not expected to affect the efficacy or safety of tamsulosin, since u,rtbound or
active concentrations remain relatively constant, regardless of the magnitude of change in binding (Table 13).

Table 13. /n Wro Protein Binding of Tamsulosin at Different Concentrations in Humans, Rats, and Dogs by

*fij9ii@@ri.j&;{. ; Ultrafiltration Method (n=3) Uttracentrifugation Method (n=3)
ul@~@.”;:;.;;

Human Rat Dog Human Rat Dog

I 20ng/mL “’:”””””’ I ND ND ND 93.7(1.0) 81.0(0.1) 92.7(0.9)

60 ng/mL ND I ND ND 95.4 (0.4) 81,8 (0.2) 89.6 (1 .3)

200 ng/mL 98.9 (0.0) I 60.6 (0.4) 90.2(1 .2) 95.0 (0.4) 81.9 (0.5) 92.2 (1 .0)

600 ngfmL 1 99.1 (0.1) 79.p”(o.4) I 90.3 (0.0) I 94.9 (0.2) 60.2 (0.0) I 90.8 (0.1 )
Note Values are mean (SD) for ullrafittration method and mean (standard error) for ullracentrifugationmethod.

Reviewer Comments:
1. Tamsulosin is extensively plasma protein bound (94% to 99%), primarily to alpha- l-acid glycoprotein

(AAG) in humans.
-.
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2. ~rofein binding appears linear over a wide concentration range. ng/mL).

B. SPECIAL POPULATIONS:
a) HeDatic insLJfiCiencv:
In a single dose study (US92-05) in eght subjects with moderate hepatic impairment and eight normal subjects,
it was observed that the unbound fraction of tamsulosin was 150% higher in subjects with hepatic impairment

(with a resultant 45% increase in ord clearance)due to a reduction in plasma alpha-l-acid glycoprotetn levels, but

differences in intrinsic clearance of unbound drug were modest (30%; Table 14). The modest difference in
intrinsic clearance indicated that concentrations of unbound (active) tamsulosin would remain relatively
unchanged with hepatic impairment (in spite of large changes in unbound fraction).

b) Renal lmDainnent:
In a single dose study (US97 “’”) k 12 subjects with moderate to severe renal impairment and 6 normal
sucjects, a 0/0de~i ~~ ,, ,~-oral ~lea~ ;)~~ was obse~ed, which was considered to be the combined

result of age-related decrea: +S :rr i\i;[;~=iC ~isaranc~ ?40) and decreases in unbound fraction ( ‘Io)
related to increases in alpha-1 -acid glycoprotein associated with renal dysfunction. Since changes attributable
to decreased renal functionwere restricted to a decrease in unbound fraction due to the increasejn alp~a-1 -acid

glycoprotein levels, results of this study predicted that concentrations of unbound (active) drug would remain

unchanged with renal impairment. Again, the predicted lack of a clinically significant effect was supported by

the absence of changes in safety measurements in renally impaired subjects (Table 14).

Table 14. Mean t SD Pharmacokinetic Parameters Following Single Dose Administration of Tamsulosin 0.4

mg to Fasted Adult Male Volunteers with Renal (Study US92-04) or Hepatic Function (Study US92-05)
..... ...... ....

t:;.::.;:~::~
........................... ,,.~.:..::.;:.,......... :.,.......,. .. ...

““”‘“”””””””;;::.:....:,..:!
, .,:..,;::.:,:.,,.,:::.,.................. , :, ,,,, ,.......................................,:.,.,,,.,.,,,:,32 ............

,..,.,.,.:.,.,.w.,...,.,........................................,.,.:...:.:,,,,,,,,.,....... , .: ...... ..,.,.,:>;,.;:.:,:::.:.::.:::::.;..,.,.:................... ... .... ,.... ..... .. ,j:..,::::.,::,::.,:.::::::,,,::,:,:, .................... ..... ......... ..:::.:::fi,..,,,,.... .......,, .. ... ... ......... e~.... ..., ............. ,:,;:.::...:,:.,..:,:,:,:,:,,,.,.....
: zsmw~$$;g~$’: ::~~~a%::;.::;: ~;sx!$wl~%$x :Y<i:*@iw 2;wti*ti~:+!: ::

.................. .,..,.,,,.,..,,., ..... ,.,..:.. :
......... ...........................:,.... ... ......

No. of Subjects 6 6 6 8 8

CIC,(mUmin/1 .73m2) 106*1O 54? 10’ IJ&J1

ICG CL (Uh) 41~Ioz 25? 172
I

AUC (ng-h/mL) 192~69 397 ? 197 286 ? 167 -246~j46 144~61

C- (ng/mL) 14.822.8 20.5 ? 4.5 16.7 ?7.1 18.8 t 10.2 12.5? 6.1

T- (h)’ 4.5 5.0 6.0 4.5 4.0

CUF (L/h/kg) 0.026 + 0,011 0.015 ? 0.009 0.025 * 0.015 0.02820.021 0.041 * 0.016

c~ (Uhlkg) 2.30 ? 0.7 1.57 ? 1.08 2.12 t 0.60 2.5921.59 1.75 t 0.91

fu (%) 1.1 fo.3 0.9 * 0.3 1.1 t 0.3 1.0 t 0.3 2.5 ? 1.9

Iw(h) 13.8 ? 4,0 20.2 ? 5.6 18.0 ~ 4.9 16.1 f 4.9 13.6 ? 5.5

CL, (Uh) 0.251 h 0.075 0.100 ? 0.033’ 0.045 ? 0.027 ‘ 0.234 ~ 0.181 0.663 + 0.3882

~ F&xmalrenal furwfii ~ .90 mUmin/1 .73m1 ; Mild-moderate renal impairment: 30s CL= <70 mUmin/1 .73ml: Mcderate-severe renal impairment:

10< C& .30 mUmin/1 .73m2. ‘ Renal Study Sgnifbwrfly different from normal subjects (P-value <0.0S0), 2 Hepatic Study Significantly different from

normal subjects (P-value <0.0S0), ] Median.

Reviewer Comments:
1. No dosage ac@stment is necessary when tamsulosin is administered to patients with hepatic

dysfunction (Grades A and B, Child-Pugh’s classification).

2. Patients with rena/ impairment (creatinine clearances above mflmiti ,mz) do not require a
dosage a@stment of tamsu/osin. ‘

.)

c) @
A cross-study comparison of tamsulosin AUC showed that following administration of 0.8 mg q.d. extended-
release formulation to older subjects (study US94-03; 55-75 years), a moderate increase in bioavailability was

-.
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observed, with a YO increase in dose-normalized AUC measured under fasted conditions at steady-state

)

compared to AUC in young volunteers (study US89-01; data not shown). It is stated by the sponsor that this
change is likely related to a modest decrease in intrinsic clearance with advancing age (study US92-04).

Reviewer Comment: Dose need not be adjusted forage.

C. PHARMACOKINETIC DRUG INTERACTIONS:

US93-07 D@oxin (Lanoxin@) - Tarnsulosin Placebo x 8 days followed by 0.4 mg QD x 2 days Iocr 98

US93-08 Furos.emide (Lasix@! -- :ms:losin 04 mg QG x 2 days followed by 0.8 mg QD x 5 days 10 cf (5 test/5 placebo) 100 ,
————_ L -–—

US93-09 Cimetidine (Tagame@/ “!~n:~..’~:t2- ~,a.;<,w;- ,’. . mg QD (days 2, 8) + cimetidine 400 mg 10’3 103 ‘

US93-10 Theophyhine - Tarnsulosin Placebo + 0.4 mg QD (days 3,4) followed by 0.8 mg 9d 105

w

a) Dicroxin:
The pharmacokinetic effect of tamsulosin on a single IV dose of digoxin (0.5 mg administered over 30 minutes)

in healthy volunteers was assessed in Study US93-07. The results of this study are included in Table 16.

I VSSO-) I 618(10.7%) I 640 (352%) I 1.05(0.04) I

I Clrenal (Uh) ! 9.24 (13.6%) I 9.46 (15.5%) I 1.02(0.02) I
I Cltotal (Uh) I 11.8 (16.8%) 111.3 (17.7%) I 0.966 (0.009) I

I !X (h) I 440 (21.2%) I 46.7 (17.7%) I 1.08 (0.045) I

AUCO- (ng”h/mL) 43.6 (15.6%) 45.2 (16.0%) 1.01 (0.007) I

Reviewer Comments:
1. Study US93-07 resu/ted in no change in the pharmacokinetics of digoxin in comparison to the

pharmacokinetic profiles in the absence of concomitant tamsulosin.
2. Dosage ac@stments are not necessary when tamsulosin is administered concomitantly with digoxin.

b) Theo~hvlline:
The effect on the pharmacokinetics of a single IV dose of theophylline (5 mg/kg administered over 30 minutes)

in healthy volunteers [n=l O] by 0.4 mg/day tamsulosin for two days, followed by tamsulosin 0.8 mg/day for five
to eight days was assessed in Study US93-1 O. The results of this study are included in Table 17.

I AUCO-M (ng”h/mL) I 85.1 (27.2%) I 83.2 (34.7%) I

Clt (L/h/kg) 0.0629 (25.7%) ‘ 0.0661(25.9%)

Vd (Ukg) 0.493 (8.04%) 0,51 8(1 0.30A)

t% (h) 5.68 (19.9%) 5.85 (35.5%)

)
-.
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Reviewer Comments:

)

1. The data presented herein indicates that concomitant dosing of theophylline and tamsulosin resulted
in no change in the pharmacokinetics of theophylline.,

2. Dosage ac@s/rnentsare not necessa~ when tamsulosin is administered concomitantly with digoxin or
theophylline.

c) Furosemide:
Study US93-08 evaluated the pharmacokinetic and pharmacodynamic effect of furosemide (single 20 mg IV dose)

on tamsulosin 0.8 mg/day (steady-state). The results of this study are included in Table 18.

‘\

1

Tlag (h) 1.89(1 2.4%) 1.74 ,5.17%)
I.—. — ..— —. -.. — I

Ka (h-1) 0.178 (24.8”A) , 0.143 (30.7%)

VSSJF (L) 36.6 (9.26%) 37.7 (34.8%) —-

Clt/F (Uh) 2.32 (30.7%) 3.42 (41 .7%) <0.001
I I 1

AUCO-23h (ng”h/mL) 351 (38.7%) 314 (50.5%) 0.064
I , I

Cmax (ng/mL) I 25.7 (34.3%) j 22.1 (40.7%) ] 0.579 I

Tmax (h) I 6.44 (43.3%) ! 6.44 (13.7%) ! 0.169 I

) Reviewer Comments:
1. Tamsulosin had no effect on the pharmacodynamics (urinary excretion of electrolytes) of furosemide

(data not shown).
2. Although furosemide produced a ‘% reduction in tamsulosin C.ax and AUC, these changes

do not warrant adjustment of the tamsr.dosin dosage.

d) Cimetidine:
The effects of cimetidine at its maximal clinically recommended dose on the pharmacokinetics of a single 0.4

mg dose of tamsulosin was investigated in study US93-09 in ten healthy volunteers (age range 21-38 years). The
results of this study are included in Table 19.

ka (h-1) 0.172 (33.2%) 0.125 (47.3%)

Vss/F (L) 28.8 (18.5%) 22.1 (24.9%) 0.00630

Clt/F (L/h) 2.33 (40.2%) 1.62 (29.5%) 0.00368

t% (h) 21.5 (58.7%) 25.3 (68,2%) 0.296

AUC- (ng”h/mL) 196 (36.1%) 266 (27.4%) 0.0019

-.
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AUC- (ng”h/mL) 182 (34.6%) 249 (29.4%) 0.00361

Clt/F (Uh) 2.51 (41 .4%) 1.76 (341%) @0361

VZJF (L) > 38.8 (35.3%) 29.2 (40.4%) 0.0043

t%app (h) 11.7 (34.0%) 11.6(21.1%) 0.285

Tmax (h)
I

2.9 (1 1.5%)
I

3.7 (56.2%) 0.523

Cmax (ng/mL) I 13.9(31.1%) I 12.7(20.2%) I 0.584

Reviewer Comments:
1. Treabnent with cimetidine (400 r,:g ?/e,~ ;!x hci:,~ mr SIXdays) resulted in a significant decrease (26%)

in the clearance of tamsulosin which resulted in a moderate increase in tamsulosin A UCd (44%).
2. Atthoughthe sponsor suggests that the safety proriie does not warrant dosage a@stment thi>has not

been shown for a patient taking doses larger than 0.8 mg.

D. PHARMACODYNAMIC DRUG INTERACTION STUDIES
A summary of the PD drug interaction studies included in this submission is presented in Table 20.

US93-02 Nifedipine (ProcardiaXL@) - nifedipine + 0.4 mg tamsulosin, QD followed by 0.8
Tamsulosin mg QD x7 days

Placebo x 14 day+ nifedipine

US93-03 Atenolol (Tenormin@) - Tamsulosin atenolol + 0.4 mg tamsulosin, QD x 7 days followed by
0.8 mg QDx 7 days
Placebo x 14 day + atenolol

US93-05 Enalapril (Vasote@ - Tamsulosin enalapnl + 0.4 mg tamsulosin CID x 7 days followed by
0.8 mg QD x 7 days
Placeba x 14 day+ enalapril

I
US93-06 Warfarin Sodium (Coumadin@) - warfarin + 0.4 mg tamsulosin Q D x 5 days followed by

Tamsulosin 0,8 mg QD x 5 days
Placebo x 10 day + warfarin

10 d previously stabilized 94
on enalapril (6 test/4
placebo)

6 &(3 test/3 placebo) 96

a) Nifedi~ine (Procardia XL”):
A pharmacodynamic interaction study between nifedipine and tamsulosin in 11 (7 test and 4 placebo) hypertensive

subjects (study usm) whose blood pressure was controlled with stable doses of Procardia XL@ for at least three
months was conducted. The effect of tamsulosin on blood pressure and pulse rate (change from baseline) is
included in Table 21.

Reviewer Comments:
1. There were eight of subjects enrolled in the treatment arm of Study US93-02. However, only seven

subjects completed the study, one subject was discontinued due to abnormal urinalysis on Day 11 and
prior history of renal stones.

2. Based on change tom baseline in seven evaluable test subjects and comparison to placebo (n=4), no
clinically significant effects on blood pressure and pulse rate were observed

-.
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...

)/
Systolic Blood Pressure (mm Hg)

I
Tamsulosin 134.3 -147.0

!
-11.0 tO -3.8 -11.7 to +2.6

I I

Placebo
\ 127- 144.5

!
-10.0 to +4,0

!
-11.0 to +3,0

1
Oiastolic Blood Pressure (mm Hg) Tamsulosin

!
87.3 -95.8

~
-5.8 to +2.8

~
-8.9 to +3.1

I Placebo
!

77.0-94.5
!

-6.0 to +4.0
!

-7.0 to +5.0
1

IPulse Rate (bpm) Tamsulosin
~

71.5 -79.8 -2.5 to +7,8
~

-6.1 to +8.9
I

I I Placebo I /0.0 -79.5 I -10.O to +5.5 I -12.0 to +2.8

.)

3. Additionally, no significant orthostatic eftects or changes in ECG were observed in comparison to
placebo.

4. No dosage ac@shnents are necessary when tamsulosin is administered concomitantl~ with-Procardia
xl-s.

b) Atenolol:
In Study US93-03 a pharmacodynamic interaction of atenolol and tamsulosin was assessed in 12 hypertensive

subjects (8 test and 4 placebo) previously stabilized on atenolol for at least 3 months. The results of this study

is included in Table 22.

Table 22.

Systolic Blood Pressure (mm Hg) Tamsulosin 129.8 -140.0 -14.8 to +1 .5 -20.3 to +1 1.5

Placebo 137.5 -150.5 -18.5 to +6.5 -21.5 to +1.0

Diastolic Blood Pressure (mm Hg) Tamsulosin 81.5 -93.3 -11.5 to +0.5 -9.5 to +1 .8

Placebo 82,5 -92.5 4.5 to +2.0 -7.5 to +2.5

Pulse Rate (bpm) I Tamsulosin I 54.9 -64.0 \ -5.0to +7.4 I -5.8to+6.l I

I Placebo I 49.5 -64.0 ! -6.5to +5.8 ! -9.8 to +6.8 I

Reviewer Comments:
f. Based on the resbks of Study US93-03, no clinically significant effect of coadministration of famsulosin

and atenolol on blood pressure and pulse rate were observed.
2. No dosage a@%stments are necessary when tamsulosin is administered concomitantly with atenolol.

)

c) Enalapril:
A pharmacodynamic interaction of enalapfil’and tamsulosin in 10 hypertensive subjects stabilized on enalapril

for at least 3 months was conducted (US93-05). The results of the interaction on blood pressure and pulse rate

are included in Table 23.

-.

20



Systolic Blood Pressure (mm Hg) Tamsulosin 124.8 -138.0 -6.7 to +9.0 -8.3 to +f4.O

Placebo 123.5 -126.5 -5.0 to +10.0 5.5 to +5.5
,

Diastolic Blood Pressure (mm Hg) Tamsulosin 76.8 -94.3 -7.0 to +10.7
!

-8.0 to +14.3
I I

I Placebo
I

76.0 -90.5
I

-8.0tO +3.5
1

-7.0 to +3.5

Pulse Rate (bpm) Tamsulosin 63.5 -73.9 -5.2 to +6.8 -2.0 to +4.7

Placebo t 2.0- 74.5 -7.0 to +6.0 -4.0 to +9.0

Reviewer Comments:
1. Based on the resdts of Study US93-05, no clinical/y significant effect of coadministration of tamsulosin

and Enaiapril on blood pressure and pulse rate were observed.
2. No dosage ac@tments are necessary when tamsulosin is administered corrcomitant$ with-enalapril.

d) Warfarin:
The pharmacodynamic effect of treatment with tamsuiosin (0.4 mg q.d. for fwe days followed by 0.8 mg q.d. for
five days), in healthy volunteers (age range years) receiving warfarin was assessed in Study US93-06.
It should be noted that eight subjects were enrolled and randomized to the test arm (dosing of tamsuiosin and
warfarirt) and 4 subjects to the placebo arm (dosing of placebo and warfarin). However, only 3 subjects in each
arm completed the study. The reasons for discontinuation from the study are included in Table 24.

TAMSULOSIN GROUP

13 3 21.3 Increase in PT

11 1 21.5 Increase in PT”

14 4 21.9 Increase in PT

11 1 16.5 Urine RBCS >100 on 8/20/93, urine
blood +3, Probable urinary tract
infection”

11 1 21.3 Increase in PT “

I PLACEBO GROUP I
14 4 21.5 Increase in PT

. Basedon PT or laboratory tests prior to the initiation of doubla-blind therap

.

The pharmacokinetic effect of tamsulosin on warfarin was assessed by taking trough levels of warfarin (and
tamsulosin) from the 6 subjects that completed the study. The results of this assessment is included in Table
25. The warfarin and tamsulosin doses and prothrombin times at the end of the dosing interval for each
subject enrolled (just prior to the next dose) are included in Table 26.

-.
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Table 25. Plasma VVarfarin and Tamsulosin Cone. From the 6 Subjects that Completed the Study.

i:”.”
,.

1’ DBDsivl!’”” l“ DBDay6 “ “j.’;D6. DaY 13

Subject Warfarin I Warfarin Ftasma
I

Warfarin Plasma Tamsulosin Plasma I Warfarin Pfasma I Tamsulosm Plasma

TAMSULOSIN TREATMENT GROUP

I
I ,

PLACEBO TREATMENT GROUP
, ,

r

I I -d
“ The dose remained constant during the double-blind trealment period.

b All plasma determinations of tamsulosin concentration were O zm DB1 as Y’ e blood was wdhdrawn predose of double-blind medication.

Trough value afler 5 days of dosing with tamsulosm C 4 m? ‘ Znd “1.8 n\g q.d. d

Table 26. Warfann Dose and Prothrombin Times
(..:;:: ..:.,,..,....:,.::,,.:.:..:.,:.....:, ‘:”,”’:;i::~.7&l$ll~oSi@l;Tfl~TfD.~~E~$ ::“,.: ....,:, ‘, ~~~~.+,,,........ .... ....... . . ‘?WC~BO-TREATEtiSUB3ECTS : {

Study Day 01 03 04 06 07 09 10 11

II

02 05 48 12

Tamsulosin Dose

I BASELINE DAY

o 3mg 3mg 3mg 3mg 3mg 3mg 3mg 3mg

11 .9sac 11 .8sec 11 .3sac 11 .3sec 11 .5sec 12.osac 11 .8sec 12.4sac

PLACEBO EVALUATION DAYS

PE 8 4 mg 5 mg 5 mg 6 mg 7 mg ?mg 5mg 6 mg

O mq 17.4sac 16.4sac 15 .5sec 15.osac 13.7sec 16.8sec 18.lsac 14.4sec

4 mg 6 mg 7 mg 7 mg

17.4sac 15.7sec 14.lsec 15.lsec

PE 9 4mg 5 mg 5 mg 6 mg 7 mg 7 mg 5 mg 6 mg

O mg 19.4sac 19.6sec 16.7sec 16.7sec 15.8sec 19.9sac 19.ssac 17.4sec

PE 10 4 mg 5rng 5 mg 6 mg 7 mg 7 mg 5 mg 6 mg

O mg 19.osec 19.0ss$s 16.6sec 17.osec 15.9sac 19.8sec 18.6sac 18.2ss?c

DOUBI-E-BLIND DOSING DAYS

w17.Osec 18.6sac 16.3sac q?.?sec

DB 1 3mg — 5mg 6mg - –

0.4 mg

4mg

20.3sac 21 .5sec 17.7sac 18.lsac 16.5sec 21.3sac 19.7sec

DB 2 3mg # 5mg 6mg # # 4mg

0.4 mg 21 .OSSC 19.5sac 18.2sec 19.2sec 16.5sac 20,0sec 20.lsec

DB 3 # 5mg 6mg # # 4mg

0.4 mo 21 .3sec 16.8sec 19.4sec 20.3sec 15.6sac 18. O?$ec 20.2sec

3
6mg

18.lsec

6mg

17.2mg =-F-F-H17.Osec 20,6sac 16.9sec 19.6sec

16.5sec 19.9sec 17.6sec 18.8sec

6mg

16.8sec

4mg 4mg 7mg 6mg

17.3sec 20.6sec 18.lsec 17.7sec

DB 4 # # 5mg - # # 4mg

0,4 mg 20.3sac 14.lsec 20.osec 21 .9sec 14.lsec 14.8sac 20.8sec

DB 5 # 5mg # - -- 4mg

0.4 mg 16,7sac 19,7sec 20.7sec 20.3sec

6mg

1?.%.ec

6mg

18 J3sec *

18.Osec 21 .5sec 19,5sec 17,7sec

19.3sec 20.3sec 19.8sec 17.7sec

I DB 6 I # l-l 5mg #–- 4mg

0.8 mo 13.6sac 19.7sec 18.Osec 18.6sec

6mg

18.2sss

4mg # ?mg 6mg

18.3sec 16,3sec 20.8sec 17.8sec

4mg # ?mg 6mg

18.6sec 14 .Osec 20.4sec 17.8stx

DB 7 5mg # - - 4mg

0.8 mg 19.4sec 14.4sec 17 .5sec

DB 8 .- 5mg 4mg

0.8 ma 18.6sec - 16.3sec

16mg

19.2sec

6mg

18.7sec

1 0! 39 .- 5mg 4mg

0.8 mg 18.3sac - 16.lsec

DB 10 5mg - - - 4rng

0,8 ma 19.&ec 16.3sec

6mg
17.7sec

6mg

14.3sec

4mg - 7mg 6mg

?6.9sec 20.4sec 15.7sec

DB1l —

Placebo 18.6sec 16.4sac

DB 12 - ,. -

None 16.3sec 14.9sec

.-
13.6sec

13.5sac
--

12.Ssac

-- 1-1-1-
16.5sec 20.7sec 13.6sec

15ssac 19.2sec 12.5sec

I DB 19 — .- -- .- -.

None 11 .8sac 11 .5sac

No dose of wafarin

-.
12.lsac 12.lsac !7.8sec

# Measurement taken after the dosing of watiarin was discontinued

-.
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Reviewer Comments:
1. /t is unclear why the sponsor increased the warfarin dose from the 3 mg dose, on which the subject

was stabilized, when the subjects were going from “Baseline” (no tamsulosin or placebo dose) to the
“Placebo Evaluation Days”.

2. From the trough tarnsulosin and warfarin concentration data from the 6 subjects that completed the
study (3 subjects on test, 3 on placebo), it appears that tamsulosin may have an interactive effect on
the warfarin levels. Consequently, the assessment and conclusions of the pharmacoRi7neticeffect of
“warLarinon tamsulosin are equivocal.

3. 77?ediscwtinuation of 4 out of 5 subjects that did not complete the study on tamsulosin treatment was
due to increased prothrornbin time (a significant adverse event).

4. Since the drug interaction studies (in vivo PWPD and in vitro drug metabolism) between warfarin and
tamsulosin are inconclusive, it is recommended that the /abel includes this potential interaction.

E. PHARMACOKINETIC/PHARMACODYNAfVtiC ANALYSIS:
The rationale for the dosage regimen proposed for marketing was arrived at through a series of clinical studies
that evaluated several different doses and dosing regimens of tamsulosin [stud!es US90-OIA, 90-HAR-02#s92-03A].

Of these, study US92-03A provides the clearest evidence from a PK/PD perspective of the suitability of the
proposed dosing regimen based on a population PK/PD analysis of tamsulosin concentration and efficacy data.

Plasma samples were obtained (between 4 and 8 hours after the dose) on visits 5, 6 (one sample each) and
visit10 (two samples). The population pharmacokinetics was characterized by the iterative two stage analysis
using ADAPT Il. No covariates were significant in describing differences between subjects and were not
incorporated in the pharmacokinetic model. Pharmacokinetic parameters are similar to previously determined
values in normal, adult male volunteers (Table 27).

) TABLE 27. Mean (SD) Model-Fitted Pharmacokinetic Parameters for Tamsulosin
Following Administration of 0.4 mg q.d. and 0.8 mg q.d. to BPH Patients

VJF (L) 12.1 (6.6)

Vc.~/F (L) 36.2 (10.1)

CL/F (L/h) 2.17 (0.98)

t% (h) 32.8 (5.3)

Note: Parameters generated using population pharmacokmetic methods. Data from 374 patients were included.

The primary efficacy parameters were: (a) thechange in Total AUA Symptom Score from Baseline to Endpoint;
(b) the percentage of patients having a 25% or more improvement in Total AUA Symptom Score from Baseline
to Endpoint;@ the change in peak utine flow rate (Q~~ from Baseline to Endpoint; and (d) the percentage of
patientswith 30% or more improvement in QW from Baseline to Endpoint. Peak and average urinary flow
rate and time to peak flow rate were considered for pharmacodynamic modeling. There was no systematic
change in time to peak flow with either time on study or assigned regimen. Using predicted concentration as a
measure of exposure a sigmoid Emax model best described the peak and average urinary flow rate. Predicted
changes in peak urinary flow rate are depicted in Figure 7.

..
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It could be demonstrated that symptom scores showed only slight drug-related improvements above doses of

)

0.4 mg daily for a majority of subjects. However, on comparison of the predicted improvement in scores at the
90th percentile, a modestly larger improvement was seen at the 0.8 mg daily dose compared to the 0.4 mg daily
tan]sulosin dose (54.3% versus 47.6%, respectively). At higher doses a small incidence of abnormal ejaculation
was obsewed but no other serious side effects. The 0.4 mg daily dose provides the optimal combination of
efficacy and tolerability in most patients. Increasing the dose is unlikely to provide additional benefit in terms of
peak urinary flow, however, in some patients a larger dose may further improve symptoms. —

Safety was assessed while the patients were confined for 8 hours during the first day of double-blind study
medication and during the duration of the clinical study. Safety was assessed primarily on the basis of (a)
treatment emergent adverse events; (b) serious adverse events; @ orthostatic test results; (d) sitting vital signs

(blood pressure and pulse rate); (e) laboratory determinations including prostate specific antigen and acid
p’ nsphatase (change from Basefine, shifts from Baseline, and newly emergent clinical abnormalities); (f) EKGs

~~ f:rm Baseline and newly emergent clinically significant abnorr. ?”” II); and pb”’sicai eY-rninatiOn. The

w% of patients that displayed a positive orthostatic I Iypotension 1 .si . a’ ‘./e,ry srii nn all csits (generally

i &J ~?~j, and could not be modeled.

Reviewer Comment: -
1. The 0.4 mg daily dose provides the optimal combination of efficacy and tolerability in most patients.

Increasing the dose is unlikety to provide additiona/ benefit, however, in some patients a larger dose
may further improve symptoms.

IX. LABELING

)..
Labeling Comments:
1. The following changes are recommended for the “PHARMACOKINETICS” section of the labeling:

Pharmacokinetics
The pharmacokinetics of tamsulosin have been evaluated in adutt healthy volunteers and patients with BPH after
single and/or multiple administration with doses ranging from 0.1 mg to 1 mg.

Absorption:
Absorption of tamsulosin from FLOMAXm 0.4 mg is essentially complete (>90Yo) following oral administration
under fasting conditions. Tamsulosin exhibtis linear kinetics following single and multiple dosing, with
achievement of steady-state concentrations by the fifth day of once-a-day dosing.

Er%ectof Food: Time to maximum concentration (T.,$ is reached by four to five hours under fasting conditions
and by six to seven hours when FLOMAXm is administered with food. The delay in T.,, when FLOMAXm is
administered with food has the desirable effect of smoothing the tamsulosin plasma concentration profile,

thereby reducing fluctuation of the plasma peak and trough concentrations with multiple dosing. Taking
FLOMAXW under fasted ctinditjonsresults in a 307. krcrease in bioavailability (AUC) and 40V0 to 70% increase
in peak concentration (C~~ compared to fed conditions (Figure XX).

COMMENT TO THE SPONSOR:
A Figure that illustnfes tie mean (SD) plasma profile for tamsulosin following administration of a single
dose of FLOMAX in fasting and fed conditions should be included.

The effects of food on the pharmacokinetics of tamsulosin are consistent regardless of whether FLOMAXm is
taken with a light breakfast or a high fat breakfast (Table XX).

-.
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)
TABLE XX. MEAN PHARMACOKINETIC PARAMETERS FOLLOWING DAIL Y (Q. D.) DOSING WITH FL OMAXW 0.4 MG

ONCE DAILY OR 0.8 MG ONCE DAILY WITH A LIGHT BREAKFAST, HIGH FAT BREAKFAST OR FASTED.
.

,:;p~a&a@:wtie*~$ ‘:~.+@Q;#:q,;to”:tig**j#lgn.*~~j~j:;::p;s*@*;gJ.@’@@al*i61~@~e@::::’::;:j:;::

““F@$mekx’ ! ~‘”.,{a9e’ra@&l*?Z@aE}.. ‘.’: (*+ ra~9*55-75Y@@: “~‘ “.

Light Fasted Light High Fat Fasted
Breakfast Breakfast Breakfast —

AUC (ng”hr/mL) 151 199 440 449 557

T ~= (hours) 6.0 4.0 7.0 6.5 5.0

C~.x (ng/mL) 10.1 17.1 29.8 29.1 41.6

C~in (ng/mL) 3.8 4.0 12.3 13.5 13.3
~~ ~,jc mRatio 3.1 I 5.3 2.7 1 2.5 L. 3.6.—. —- ..—

. : ireaunder the tamsulosin plasma time curve over the dosing interval; T~~: meuian’ .-.w snu. ‘,CC .rawn; C_: observed
1;timum tarnsulosinplasma mrrcentratbn; C-” okserwd minimum concentration. Coefficients of variation (“ACV) for C- and AUC generally
ranged from 35%-53%, collectively.

-

COMMENT TO THE SPONSOR:
Table 3 needs to be updated to incorporate; SD, No. of subjects, Cl, and T1/2. In addition, if is
recommended to change the order of PK parameters as follows; Cmin, Cmax, Cmax/Cmin, Tmax, T1/2,
C/, and AUC.

Distribution
The mean steady-state apparent volume of distribution of tamsulosin after intravenous administration to ten

healthy male adults was 16 L, which is suggestive of distribution into extracelluiar fluids in the body. Additionally,

whole body autoradbrgraphic studies in mice, rats and dogs indicate that tamsulosin is widely distributed to most

)

tissues including kidney, prostate, liver, gall bladder, heart, aorta, and brown fat, and minimally distributed to the

brain, spinal cord, and testes.

Tamsulosin is extensively bound to human plasma proteins (94% to 99%), primarily alpha-1-acid glycoprotein

(/W4G) in humans, with linear binding over a wide concentration range f ng/mL). The results of two-way
in vitrostudies indicate that the binding of tamsulosin to human plasma proteins is not affected by amitriptyline,

diciofenac, glyburide, simvastatin plus simvastatin-hydroxy acid metabolize, warfarin, diazepam, propranolol,

trichlormettiazide, or chlormadinone. Likewise, tamsulosin had no effect on the extent of binding of these drugs.

Metabolism
There is no enantiomeric bioconversion from tamsulosin [R(-) isomer] to the S(+) isomer in humans.

Tamsulosin is extensivelymetabolized by I enzymes in the liver and less than YO of the dose
is excreted in urine unchanged. However, the pharmacokinetic profile of the metabolizes in humans has not
been established. Additionally, the enzymes that primarily catalyze the Phase I metabolism
of tamsulosin have NOT. been identified. Therefore, possible interactions with other
metabolized compounds can not be discerned with current information. The metabolizes of Tamsulosin undergo
extensive Phase II prior to renal excretion.

Incubations with human liver microsomes showed no evidence of clinically significant metabolic interactions
between tamsulosin and amitriptyline,albuterol (beta agonist), glyburide (glibenclamide) and finasteride (5alpha-
reductase inhibfiorfor treatment of BPH). However, in vitro testing of the tamsulosin interaction with diclofenac
and warfarin were equivocal.

.

Excretion
On administration of a racjiolabeled dose of tamsulosin to four healthy volunteers, 97% of the administered
radioactivity was recovered, with urine (76Yo) representing the primary route of excretion compared to feces

)

-.

26



(21 %) over 168 hours.

) Following intravenous or oral administration of an immediate-release formulation, the elimination half-life of

tamsulosin in plasma ranged from live to seven hours. Because of absorption rate-controlled pharmacokinetics

with the FLOMAXTM modified release formulation, the apparent half-life of tamsuiosin is approximately 9 to 13

hours in healthy volunteers and to 14 to 15 hours in the target population. Tamsulosin undergoes restrictive

clearance in humans, with a relatively low systemic clearance (2.88 L/h). —

Special Populations
Geriatrics (AWY Cross-study comparisons of FLOMAXW overall exposure (AUC) and half-life indicate that the
pharmacokinetic disposition of tamsulosin may be slightly prolonged in geriatric males compared to young
healthy male volunteers. Intrinsic clearance is independent of tamsulosin binding to IU4G, but diminishes with
nge, resulting in a 40% overall higher exposure (AUC) in subjectsof age 55 to 75 years compared to subjects

f ?~z 20 to 32 years.

?ethi-v sfunction.- The pharmacokinetics of tamsulosin have been comP=. ed in 6 subjc .ts wili, mild-moderate

(30, ch <7t)mL/midl.73m2) or moderate-severe (10, CL., <30 rnL/min/l .73m’) renal impairment and 6 normal subjects (cL..

m mUmi~l.73mz). While a change in the overall plasma concentration of tamsulosin was observed as the result
of altered binding to AAG, the unbound (active) concentration of tamsulosin, as well as the intfinsic ~earance,
remained relatively constant. Therefore, patients with renal impairment do not require an adjustment in
FLObV4XTM dosing. However, patients with endstage renal disease (CL,<IO mUmin/1 .73m]) have not been studied.

He@ic Dysfunction.” The pharmacokinetics of tamsulosin have been compared in 8 subjects with moderate
hepatic dysfunction (Child-P.gh’s classification; Grades A and B) and 8 tIOrITKd subjects. While a change in the overall
plasma concentration of tamsulosinwas observed as the result of altered binding to AAG, the unbound (active)
concentration of tamsulosin does not change significantlywith only a modest (32Yo) change in intrinsic clearance

of unbound tamsulosin. Therefore, patients with moderate hepatic dysfundton do not require an adjustment in

\

FLOMAXTN dosage.

.Y Drug-Drug Interactions:
Watiann: A definitive drugdrug interaction study between tamsulosin and warfarin was not conducted. Results
from limited in vitro and in vivo studies are inconclusive. Therefore, caution should be exercised with

concomitant administration of warfarin and FLOMAXIM.

Cirnetidine.’ The effects of cimetidine at the highest recommended dose (400 mg every six hours for six days)
on the pharmacokinetics of a single FLOMAXTM 0.4 mg dose was investigated in ten healthy volunteers (age
range years). Treatment with cimetidine resulted in a significant decrease (26%) in the clearance of
tamsulosinwhich resulted in an increase in tamsulosin AUC (44%). Therefore, FLOMAXTM should be used with
caution in combination with cimetidine, particularly at doses higher than 0.4 mg.

Mfedipine, Ateno/o/, Ena/apri/.’ In three studies in hypertensive subjects (age range ~ years) whose blood

pressure was controlled with stable doses of Procardia XL”, atenolol or Enalapril for at least three months,
FLOMAXTM 0.4 mg for seven da~ysfollowed by FLOMAXTM 0.8 mg for another seven days (n=8 per study)
resulted in no clinicallysignificanteffects on blood pressure and pulse rate compared to placebo (n=4 per study).
Therefore, dosage adjustments are not necessary when FLOMAXm is administered concomitantly with.

Procardia XL@, atenolol, or Enalapril.

Digoxin and Theophy//ine: In two studies in healthy volunteers (n=l O per study; age range years),

receiving FLOMAX’M 0.4 mg/day for two days, followed by FLOMAXTM 0.8 mg/day for five to eight days, single

intravenous doses of digoxin 0.5 mg or theophyiiine 5mg/kg resulted in no change in the pharmacokinetics of

digoxin or theophylline. Therefore, dosage adjustments are not necessary when FLOMAXm is administered

concomitantly with digoxin or theophylline.

-.
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Fwosern@e.’ The pharmacokinetic and Pharmacodynamic interaction between FL.OMM’M 0.8 m@day (steadv-
state)and fu.rosemide20 mg intravenously(single dose) was evaluated in ten healthy volunteers (age range -

years). FLOMAX’M had no effect on the pharmacodynamics (excretion of electrolytes) of furosemide. While
furosemide produced a O\Oreduction in tamsulosin C- and AUC, these changes are expected to be

clinically insignificant and do not require adjustment of the FLOMAXTM dosage.

2. Include the following information as appropriate in the “PRECAUTIONS” section of the labeling.

The pharmacokinetic and pharmacodynamic interactions between FLOMAXm and other alpha-adrenergic
blocking agents have not been determined. However, possible interactions may be expected and FLOMAXm
should NOT be used in combination with alpha-adrenergic blocking agenk.

‘4, t pharnlacokinetic interaction between cimetidine and FLOMAXm was ‘investigate ?. ‘he is: Its indicate

‘“~iiicsllt changes in tamsulosin clearance (26!k0 decrease) and AUC (44-’: ‘ease). The, efrrc $LOMAX~
; V.JIC ‘<.~sed with caution in combination with cimetidine, particularly at CIJ-I -:, h!ghcr titan L.4 n’,g.

Results from limited in vitro and in vivo drug-drug interaction studies between tamsulosin and @arin are
inconclusive. Therefore, caution should be exercised with concomitant administration of warfarin and
FLOMAXTM.

(See details of drug-drug interaction studies in the PHARMACOKINETIC section).

3. Include the following information and Figure in the “CLINICAL” section of the labeling.

A pharmacokinetic/pharmacodynamic correlation analysis was performed on data from a subset of the
population (374/502 patients) included in clinical trial US92-03A. The resulk of this analysis indicate that no
significant increase on peak urinary flow exixts between doses of 0.4 and 0.8 mg of FLOMAX (Figure XX).
Therefore, the 0.8 mg dose maybe required in only a small number of treated patients.

FIGURE XX

Peak Urinary Flow Rate Venus Dose
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RELATIVE BIOAVAILABKLITY

\
StudyNO:B9V-LC-GS~

,)

Study Title: Pharmacokinetics andSafetyofSingleandMultipleDoses

Investigatorandstudysite:

Obj~ive(s): To 1) evaluate the single dose pharrnacokinetics of the modified release formulation of mnsulosin;
and 2) evahtate the safety of single doses and multiple doses of the formulation, with particular emphasis on
supine and standing blood pressure and pulse rate.

Study design: Single-blind study in eighr h.-lt-?y male subjects, conducted in two phases. The first phase was a
randomized, three-way crossover, single CJOX-“~ - -.’,”.xic ;mdy. Treatments were 0.4 mg tamsulosin
immediate release formulation (faste:). :,:j: “.. .” :Ction (fasted), and modified release formulation
(fed). The second phasewasamultiple,ascendingtimesdierystudywithoutpharmacokineticmeasurements.

Subjects: Eight healthy, male subjects were enrolled and completed the study. The mean (~fitand~d error)
age of subjects was 43 (-L-3) years and the mean weigh~ was 78.1 (~ 2.3) kg.

Formulation,dosage,and administration:Subjectswere dosed with 0.4 mg tarnsulosin (two 0.2 mg capsules
of modified release formulation of tamsulosin HC1; fasted), 0.4 mg tamsulosin (two 0.2 mg capsules of
modified release formulation of tatnsulosin HC1; fed), and O.2 mg of an immediate release formulation of
tarnsulosin (fasted) in random order, witi approximately 72 hours washout between doses. Subjects were fed a“
standard breakfast 30 minutes before dosing (fed) or were fasted overnight (fasted). The second phase was a
multiple, ascendingdose safety study of [he modified release formulation. The dose advancement schedule was
tamsulosin 0.1 mg b.i.d for one day, 0.2 mg b.i.d. for one day, and 0.4 mg b.i.d. for ten days. The 0.2 mg
capsules of tamsulosin (Lot No. CT-9682-8A) were manufactured using the same processes as proposed for
commercial production, except that a coating pan was used for the coating process.

Blood Sampling: In the single dose phase, venous blood samples (10 mL each) for determination of tarnsulosin
plasma concentrations were collected prior to dosing (O hour) and at 1, 2, 3, 4, 5, 6, 8, 10, 12, 18, 24, and 36
hours following dosing with the modified release formulation, and prior to (O hour) and at 0.5, 1, 1.5, 2, 3, 4,
6, 8, 10, 12, 14, and 24 hours following dosing with the immediate release formulation. Plasma was separated
and frozen until analysis.

Analysis:AnHPLCassaywithfluorescencedetectionwasused for tarnsulosin (plasma samples); Stand~d
curve (0.5-60 ng/mL); mean recovery (79% for 44 determinations); sensitivity (LOQ) of 0.5 ng/mL; quality
control samples (CV% of 31.4%, 8.6%, 4.4%, and 3.3%, and accuracy of 118.1%, 103.9%, 101.6%, and
105.8 % at concentrations of 0.5, 2, 7, and 12 ng/mL, respectively).

Data analysis:Pharmacokineticparameterswere calculated using non-compartmental methods. Tabular
presentations, descriptive statistics (number of subjects, mean, standard deviation, coefficient of variation) and
graphical analyses were used to evaluate the data.

Results: In the singledosephaseof the study, a decrease in dose-normalized C- (48%), no change in
dose-normalized AUC~, and an increase in T- (median increase of 3.8 hours) were observed for the 0.4 mg
modified release formulation (fasted), corrtpared to the 0.2 mg immediate release formulation (fasted) (Table
28). An increase in C- (104%) and ACJC=(26 %), and a decrease in T- (median decrease of 4.5 hours) ““”””
obsetved when 0.4 mg modified release formulation was administered in the fasted state, compared to fed
(Table 28 and Figure 8). Mean (harmonic) terminal half-lives of 11.7, 13.7, and 6.4 hours were obtained

‘\ -.



)
following administration of 0.4 mg fasted, 0.4 mg fed, and 0.2 mg immediate release, respectively. The
prolonged estimates of half-life obtained for the modified release formulation compared to the immediate rele~e
formulation suggest that the modified release formulation provides sustained release and that the terminal
half-life is reflective of the absorption rather than the elimination process. Tamsulosin was weIl tolerated
following single dose aaminis[ration. After dose advancement two of the eight subjects required dose reductions
from 0.4 mg twice daily to 0.2 mg twice daily. —

I

(

1

❑

Sponsors Conclusion: The bioavailability of the modified release formulation was similar to the immediate
release formulation when both were administered in the fasted state, but the rate of absorption was slower for
the modified release formulation. Administration of the modified release formulation with food resulted in a
decreased rate and extent of absorption of tamsulosin compared to the fasted state. Tarnsulosin was well

tolerated when administered in single doses up to O.4 mg in the fed or fasted state.

Re,r;<< 11! - :d release form is relatively consistently absorbed and displays ~.
delayed ,. Jse of 0.8 mg daily should be considered with caution.

TABLE 28: Mean (Standard Deviation) Single Dose Pharmacokinetic Parameters for Tamsulosin
Following Administration of 0.4 mg Modified Release Formulation (Fed and Fasted State) fid O.~mg
Immediate Release Formulation in the Fased State

0.2 mg Ratio
0.4 mg Modified Release Immediate Release (MR:IR)4

Ratio
Fed Fasted (Fasting:Fed) Fasted Fasted

AUC=(ng*h/mL 215 (89)

)
271 (114) 1.26 280 (104)1 0.97

C- (ng/mL) 9.6 (2.5) 19.6 (5.4) 2.04 38.0 (9.8)1 0.52

T= (h) 9.0 (4,24)2 4.5 (4.0,6.0)2 1.0 (0.5,2.0)2 -

h (h-’) 0.051 (0.013) 0.059 (0.018) 0.108 (0.055) -

:fh00 13.7 (3.4)3 11.7 (3.5)3 0.85 6.4 (3.3)3 1.83

~L/F (L/h) 1.96 (0.71) 1.63 (0.80) 0.83 1.51 (0.61) 1.08

VOIF(L) 32.0 (15.5)

1 Norrnrdized to a 0.4 mg dose.
2 Median (range)
3 Harmonic mean
4 Cotildence intervals not computed on ratio as part of study report
MR = modified release; IR = immediate release
Note: Subjects received a high fat meai a half-hour prior to dosing (fed) or were fasted overnight
(fasted).

-.
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FIGURE 8: Mean (Standard Error) Plasma Profile for Tamsulosin Following Single Dosing with 0.4 mg

Modified Release Formula[ion (Fasted and Fed) and 0.2 mg Immediate Release Formulation (Exwacted from
Study B9V-LC-GSAD)
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Study No. US89-01

Study Title: A Single Blinded, Multiple Dose, Steady State, Two-Way Crossover, Pharmacokinetic and
Pharmacodynamic Comparison of YM6 17 Administered as 400 mcg of Modified Release Formulation Once a
Day Versus a 100 mcg Solution Every 12 Hours Under Fed and Fasting Conditions

Investigation

Objective(s): 1) To confh-m the plmmmcckhxtksof tamsulosin under fed and fasted conditions; 2) to define the
relationship of plasma drug concentrations to blood pressure and heart rate at steady state; 3) to study the
occurrence of orthostatic hypotension in normal volunteers and its relationship to plasma drug concentrations of
tamsulosin; and 4) monitor ta.msulosin activity on cardiac electrophysiology.

Study design: Single-blind, doubledummy, multiple-dose, randomized, two-period crossover under fed and
fasted conditions in 24 healthy male subjects, with a minimum of seven days washout between periods.

Population: Twenty-fourhealthy, male subjects were enrolled; 23 subjects completed the study. One subject
was discontinued from the study on Day 2 of the first period (no study drug administered) because of orthostatic
changes in blood pressure and pulse. The mean (~ standard error) age of subjects was 24 (~ ~+yearn and the
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mean weight was 77.1 ( ~ 1.9) kg, respectively. As a result of a dosing error, one subject received an evening

)
dose of tamsulosin solution while on 0.4 mg q.d. modified release tamsulosin treatment, while another subjec[
received ‘an extra dose of placebo solution.

Formulation,dosage,andadministration:Subjectsreceivedtwo0.2 mgcapsulesof tamsulosin(modified
releaseformulationof mnsulosirrHC1)oncedaily,or a 0.1 mgcunsulosinHC1solutionadministeredtwice
daily. Placebocapsulesandplacebosolutionwerealsoadministeredto blindthesubjectsto th~treatment.
Eachperiodconsistedof a baselineevaluationday(Day 1), fivedaysof dosinginthefedstate(Days 2-6), and
onedayof dosingin [hefastedstate(Day7). Subjectsreceiveda highcalorie,mediumfatbreakfast(615-755
calories,14-23gprotein,87-136gcarbohydrate,15-25gfat)a half-hourpriorto dosing(fed condition), or were
fasted overnight and up to 3.5 hours following dosing (fasted condition).

BloodSampling:VeTous blood samples ( iO mL each) were drawn for tamsulosin plasma concentrations prior
to dosing (O hour) .. 7. 3, -1, 5, 6, 9, ;?, 15, and 24 hours following dosing with tamsulosin capsules,
and prior to dosing ~. ‘L! 2: 1.5, . 1.5, 2, 3, 4, 6, 9, and 12 hours following dosing with
tamsulosin solution on Days 5, 6, and 7. In addition, pre-dose samples were collected on Days 2, 4, and 8 for
trough levels. Urine samples were collected prior to dosing on Day 2 and over the O-12 and 12-24 hour
intervals on Days 5, 6, and 7. Blood samples were centrifuged immediately afier collection m 2000%pm for 10
rnin at 10”C, and plasma was separated. Plasma samples were stored at approximately -20°C until assayed.
Three 10 mL aliquots of urine samples from each collection interval were stored at approximately -20”C until
assayed.

)

Assays: A validated HPLC assay with fluorescence detection was used for tamsulosin (plasma samples);
Standard cume (0.5-50 ng/mL); mean recovety (75.7%, 59.5%, and 56.9% at concentrations of 0.5, 1.0, and
5.1 ng/mL, respectively); sensitivity (LOQ) of 0.5 ng/mL; validation quality control samples (CV % was not -
greater than 15%, and accuracy was within ~ 15% at concentrations of 1.5, 25, and 40 ng/mL, respectively). A
validated HPLC assay whh ultraviolet detection was used for tamsulosin urine samples; Standard curve (5.2-520
ng/mL); mean recovery (45.5-64.3% at concentrations of 5.2-520 ng/mL); sensitivity (LOQ) of 5 ng/mL; intra-
and inter-day validation quality control samples (CV% of < 15% and accuracy within ~ 15% at concentrations
of 15, 250 and 400 n@nL, respectively).

Analysis:Non-compartmental techniques were used to determine tamsulosin pharmacokinetic parameters
(AUC(~,,) (solution),AUC@,,)(modifiedrelease),C=, C~in$and Tin). Dltncan’s multiple range test was used
to determine attainment of steady-state (C~in). Pharmacokinetic parameters (AUCc&lz),AUC(ozq),and C-
adjusted for differences ti dose) were compared between treatments using ANOVA, and 90% confidence
intervals were computed on the ratio of the means.

Results: The pharmacokineticsof themodifiedreleaseformulationandtamsulosinsolutionwerecompared
underfed and fasting conditions. Steady-state was achieved by Day 5 for both formulations. At steady-state
(Day6), the bioavailability of the modified release formulation was 73% that of the solution (AUC(W2d)vs

AUC(o.n~; afier dose correction) ~der fed conditiom ad 84% hat of tie solution uder fasted conditiom
(Table 29 and Figure 9). Half-lives of tamsulosin solution were similar on Days 5, 6, and 7 (6.7-7 .8h).

A significant increase in the extent of absorption (AUC(@2d)or AUCCIZ})was observed for the modified release
formulation and solution (32 % and 15% increase, respectively)whenadministered under fasted conditions
compared to fed. A siG@icant increase in C- and decrease in Tm was also observed under fasted conditions
(69% and 32% increase in C-, and 33% and 50% decrease in median T=, for the modified release
formulation and solution, respectively) indicating an increase in the rate of absorption with fasting. The higher
concentrations observed in the fasted state were also reflected in the higher mean peak/trough ratio (C-/C~im;
71% increase) under fasted compared to fed conditions. on Day 6, fe (%) in urine was 27% lower for the
modified release formulation compared to the solution. No significant differences were observed in fe (%)
between the fed and fas~ed slate (Day 6 vs Day 7) for the solution, but the modified release formulation showed-.
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a 26 ‘%”increase on fasting, compared to fed.

There is a trend to an increase in pcsitive tilt response with dosing tamsulosin. The observed difference was
judged to be medically insignificant by the principal investigator. Two instances of priapism were reported in
one subject. One episode persisted for 1.5 hours and the other episode persisted for 2.2 days.

Conclusion:At steady-state,thebioavailability of the modified release formulation was 73% that of the
solution, underfedconditions.A significantincreaseintherateandextentofabsorptionwasobserved for the
modified release formulation and the solution under fasted conditions compared to fed. Tamsulosin was well
tolerated.

Reviewers Comment: The extent of absorption of the modified release formulation is reduced with respect to
the oral solution. This is reflected in the reduced AUC and decreased fraction excreted unchanged (27%
,iecreas~!. --. -’~~ijuces the extent of absorption of tamsulosin after solution by about 10% and after m.xhfied
releabe fc~ti~.. i-~o,l by about 26%. Tarnsulosin shows a trend toward a positive tilt response which the principal
scientist ccnwders not medical]y relevant, however, this should taken into account in considering other studies.

-

-.
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TABLE 29: Meart (Standard Deviation) Steady-State Pharmacokinetic Parameters and Comparative Statistics
for Tamsulosin Following Administration of 0.4 mg Modified Release Formulation and 0.1 mg Solution in
the Fed (Day 6) and Fasted State (Day 7) (Extracled from Tables B8-B12, B25-B27, and B35-B36, Study
US89-01)

0.4 mg Modified Release (q.d.) 0.1 mg Solution (b.i.d.)
Ratio Rano Ratio (90% CI)24

Fed Fasted (90% CI)2”3 Fed Fasted (90% CI)2’3 MR:Solution
Day 6 Day 7 Day 7:Day 6 Day 6 Day 7 Day 7:Day 6 Day 6 Day 7

AUC 151.1 199.1 132 204.8 239.2 115 73 84
(rtg*h/rnL)l (~ (94. :’) (i:~ !40) (76.8)5 (78.8)5 (110,119) (61,86) (72,95)

cm i?. i i., > 6.9 9.1 132
(ng/mL) ;4:8) (7.3) (154, 184) (2.2) (2.3) (126,139)

T- (h) 6.0
—-

4.0 2.0 1.0
(2.0,9.Q)6 (3.0,6.0)6 (0.5,4.0)6 (0.3,2.0)6

P
‘rein 3.8 4.0 2.2 2.6

(ng/rnL) (2.5) (2.6) (1.2) (1.2)

cm/cm& 3.1 5.3
Ratio (1.0) (2.2)

:%(h) 7.1
(:::) (3.7)

~e(%) 8.5 10.7 126 11.6 12.7 110 73 84
(4.3) (3.7) (111,141) (3.8) (4.7) (101,119) (64,82) (74,95)

2L~ (L/h)2 0.27 0.25 0.27 0.28 -
(0.09) (o. 10) (0.09) (0.08)

‘ AUC(Q24) for 0.4 mg modified release or AUC ~@12)for solution.
2 Based on supplementary analyses done during preparation of the NDA.
~ 90% confidence interval on least squares mean ratio (‘%).

Based on dose-normalized values.
5 Normalized to a 0.4 mg dose.
6 Median (range).
CI = Confidence Interval; MR = modified release; fe (%) = fraction of dose excreted in urine (%).
Note: Subjects received a high calorie, medium fat breakfast a half-hour prior to dosing on Day 6, and

were fasted overnight on Day 7.

-.
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FIGURE 9: Mean Plasma Profile for Tarnsulosin on Day 5 (fed), Day 6 (fed), and Day 7 (fasted) of 0.4 mg
q.d. Dosing with the Modified Release Formulation (Extracted from Study US89-01)
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ABSOLUTEBIOAVAILABILITY

Study No. 93-HAR-01
Study Title: Absolute Bioavailabili~ Study of Tamsulosin Hydrochloride (0.4 mg) After Single Dose Oral
Administration to Heahhy Male Volunteers

InvestigatorandStudySite:

Objectives:Thestudy was performed: (1) to evaluate the absolute bioavailability of tamsulosin modified release
formulation; and ( 2) to assess the primary pharmacokinetics of intravenously delivered tamstdosin.

Subjects:Ten healthy, young male subjects were enrolled into the study. One subject withdrew for personal
reasons and was replaced. The mean (+ standard deviation) age of subjects was 22.2 (+ 3.4) years and the
mean weight was 78.0 (+ 7.9) kg.

Study Design: This WaS an open-label,~dotied, singledose, two-period crossover study in ten healthy,
young, male subjects, with a wmhout of at least one week between periods.

I

Formulation, Dosage and Atimitit~tion: Subjects received an oral dose of 0.4 mg of tamsulosin (0.4 mg

capsule of modified release formulation of t~ulosin HCI (Lot. No, ST617EC) administered with 200 rnL
water) and an intravenous infusion of 0.125 mg t~ulosin (infused over four hours), administer@ on two
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different occasions in a randomized fashion. The intravenous formulation consisted of 0.15 mg tamsulosin HC1

‘“)
in 2 mL isotonic buffer (Lot No. TB617 1A), diluted with saline before infusion. Subjects were fasted ovemighl

,1 prior to dosing and for 4.5 hours following oral dosing or the sm.rt of infusion.

Blood Sampling and /way: Venous blood samples (10 mL each) for determination of tamsulosin plasma
concentrations were collected prior to dosing (O hour) and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 4.25&.5, 5, 6, 7, 8,
10, 12, 16, 20, 24, and 36 hours following the start of intravenous infusion, and prior to dosing (O hour) and at
1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 16, 20, 24, 30, 36, and 48 hours after oral dosing. Plasma samples were stored
at approximately -20”C until assayed.
A validated HPLC assay with fluorescence detection was used for tarnstdosin (plasma samples): standard curve
(0.5-20 ng/mL); mean recovery (91.1%, 66.9%, 86.0%, 71.1%, and 65.8% at concentrations of approximately
2, 5, 10, 15, and 20 ng/mL, respectively; n =5 at each concentra~ion level); sensitivity (LOQ) of 0.5 ng/mL;
specificity (no interfering -.erAs ‘Jr uunsulosin Oi internal standard); validation quality control samples (CV % of
5.3%, 4.3%, 5.5%, and ~ ‘“’3 1 ,(.~,,: :v of 94.470, 96.3Y0, 97.570, and 98.670 at concentrations of
approximately 0.5, 2, 10, “.’. . . : ., ;: ?c:til.ely).

DataAnalysis:Tamsulosinpharmacokineticparameterswerees~imatedusing modeling techniques
(two-companment model; oral dosing or intravenous infusion) as well as non-compartmental-technfiues.

.)

Results: Tamsulosin profiles showed a biexponential decline following intravenous infusion, with a mean
disn-ibution half-life of 1.2 hours. Estimates of terminal half-lives were highly variable and ranged from

hours, with a median value of 5.2 hours (Table 30). Mean total clearance was 48mIJmin and the
steady state volume of distribution was estimated at 16 liters. Oral administration resulted in peak plasma levels
at 4-6 hours, followed by biexponential decay. Estimates of terminal half-lives were highly variable and ranged
from hours, with a median value of 13.1 hours. The prolonged estimates of half-life obtained for the-
modified release oral formulation, compared to intravenous administration, suggest that half-life is determined
by absorption rather than the elimination processes. The absolute bioavailabiIity (F) of the modified release
formulation administered under fasted conditions was estimated to be approximately 92% (median value) (Table
30).
Tamsulosin demonstrated an acceptable safety and tolerability profile following oral and intravenous
administration

-.
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Table 30: Mean (Standard Deviation) Single Dose, Non-Compartrnenral and Model-F&d PharrnacokinericParametersfor
Tamsulosin Following Oral Administration of 0.4 mg Modified Release Formulation (Fasred)and a 0.125 mg hmavenous
Infusion Over Four Hours

0.125 mg Intravenous “0.4 mg Moditied
Infusion Release

AUCG ng”hhrd-) 173 (88) 181 (108)
[151 (73,367)]3”’ [145 (64,363)]’

AUCI=M(ng*h/rrdJ’ 168(75) 157(78)
[151(73.309)]3”’ [141(64.320)]’

F (%) 100(19)
[92(85,115)]3

c~= (n~f~~ 22.8 (6.8)4 15.5(5.0)

r~a=(h) 5.0 (4.0,6.0)3

Alr,~(h)z
w

1.2 (0.6)

kzr,A(h)* 6.8 (3.5) 2?.0 (23.0)
[5.2 (3.6.14.0)]3 [13.1(5.3,76.1)]3

:L (L/h) 2.88(1.44)

k’O(L) 21 (6)

1~(L)Z 16(4)

AUC(W36)for intravenous infusion and AUC(ti) for oral fonmrlarion.
2

. . .
Model-tirred parametem.

3 Median (range)
4 Normalized to a 0.4 mg dose.

Sponsor’s Conclusion: Plasma concentrations showed biexponential decline, with a median terminal half-life of
5.2 hours following intravenous administration and a 13.1 hours following oral administration. The absolute
bioavailability of the modified release formulation administered under fasted conditions was very high and was
estimated to be approximately 92!% (median value).
Reviewer’s Comment: The reviewer agrees with the Sponsor’s conclusions. However, there is considerable
variability in the terminal-half life estimates.

BIOEQUIVALENCE

Study YM617US94-02 “

Study Title: Assessment of bioequivalence (BE) of three batches of tamsulosin hydrochloride 0.4 mg capsule “
(commercial scale batch and two batches used in the U.S. Phase HI, double-blind, pivotalstudies) in normal
male volunteers.

Investigator: /

Objeetive: The objective of the study was to assess the BE of three batches of tarnsulosin hydrochloride
capsules. One was a commercial scale batch and the other two batches were used in the U.S. Phase III, double-
blind, placebo-controlled, pivotal studies.

-.
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Subjects: Twenty eight normal mafe volunteers ranging from yr (mean: 26.3 yr) participated in the

‘)
study with informed consent.

Study Design: This was a single dose (0.4 mg) , randomized, three treatment, three period, six sequence, cross
over study

Formulation: The following formulations were used: commercial scale batch of 0.4 mg tamsu~sin
hydrochloride capsule (lot no.: WH617HC), clinical batch of 0.4 mg m.rnsulosin hydrochloride capsule (lot no.:
SC6174C, used in Study YM617US92-03A), clinical ba(ch of 0.4 mg tamsulosin hydrochloride capsule (lot no.:
ST617DC, used in Study YM617US93-01).

Drug Administration, Blood Sampling and &say: A single dose of tamsulosin hydrochloride was
administered 4 h prior to a meaf and following an OVP-:;c’ ..-9--

Blood was sampled predose and at specified time: k, ‘‘ may with fluorescence.’.
detection was used for tamsulosin (plasma samples); nl. - , +< ;,. ‘T.tL); mean recovery (74.7%,
79.7 %, and 79.8% at concentrations of 50.0, 8.0, and 1.0 ng/mL, respecuvely; n =3 at each concentration
level); sensitivity (LOQ) of 0.5 ng/rnL; specificity (no interfering peaks for tamsulosin or internal standard); in-
process quality control samples (CV% of 2.5%, 2.4%, and 9.7%, and accuracy of 99%, 98 ~, an~7% at
concentrations of 50.0, 8.0, and 1.0 ng/rnL, respectively).

Data Analysis: Pharmacokinetic analysis was by noncompanmemaf approach. Comparison of mean
phartnacokinetic (PK) parameters was by ANOVA on log-transformed parameters.

Results: The commercial batch was bioequivalent with the two clinical batches (Tables 31 and 32).

)...
Table 31. Pharrnacokinetic Parameters of Commercial Batch #WH61 7HC/Clinicaf Batch #SC6 174C

Parameter Mean ~ SD Cornmerciaf Mean + SD 90% Cl of the Ratio
Scale Batch Clinicaf Batch Commercial/Clinical

AUC ~,.,, (ng.h/rnl) 167.0 ~60.5 169 +62.4 91.0- 108%

AUC (O.m, (ng.hhnl) 180.0 *65.5 180.0 *68.1 93.0- 109%

Cmax (ng/rnl) 14.4 +4.21 15.0 *4.45 86.0- 106%.

Tmax (h) 4.93*0.90 5.36~0.99

Table 32. Pharrnacokinetic Puarneters of Commercial Batch #WH617HC/Clinicaf Batch #SC6 17DC

Parameter Mean + SD Commercial Mean ~ SD 90% CI of the Ratio
Scale Batch Clinical Batch Commercial/Clinicai

AUC (O.,, (ng.hhnl) 167.0 A60.5 177.0 *72.2 89.0- 105%

AUC (O.~, (ng.h/mf) 180.0 +65.5 190.0 ~81.1 89.0- 104%

Cmax (rig/ml) 14.4 *4.21 15.0 *5.19 87.0- 107%

Tmax (h) 4.93*0.90 5.36 +0.73

Sponsor’s Conclusion: The commerci~ scaJe batch (#WH611’I-IC) and the clinical batches (#SC6 174C and
-.
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#ST617DC) of tarnsulosin 0.4 mg modified rele=e formulation (capsules) were determined to be bioequivalent.
For all key parameters, the 90% confidence intervals on the mean ratios of commercial balch to clinical batch , ‘1
were well within the 80-125 % (log-transformed data) limits used for the assessment of bioequivalence. / ,,

Reviewer’s Comment: The commercial and clinical batches oftamsulosh0.4mg capsuleswerebioequivalent.

I
,.
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DOSE PROPORTIONALITY

‘\ Study No. 125/00 14
; Study Title: A Single Rising Dose Safety Toleranceand Pharmacokinetic Study of YM-617 in Healthy Male

Volunteers

Investigator and Study Site: —

Objective: The objeclive of this study was to evaluate the safety, tolerance, and pharmacokinetics following
single rising oral doses of tarnsulosin (modified release formulation) at six dose levels in healthy mde
volunteers.

St-.] jects: Sixteen healthy, young male subjects completed the studv. The mean (+ standard deviation) ages of
‘ar.rsu!~sin and placebo subjects were 27.0 ( + 2.8) and 25.0 (: ; ‘mrs, respectively, and ‘he mean weights

.ie 70.0 (+ 9.5) and 65.3 (~ 7.9) kg, respectively.

Study Design: Double-blind, randomized, placebo-controlled, single. ascending dose study in two groups of
eight subjects. Two subjects in each group were randomized 10 placebo and six subjects wer; ranfitized to
tamsulosin at three dose levels.

Formulation, Dosage and Administration: Subjects on tamsulosin in the first group received a 0.1, 0.4, and
0.8 mg dose, and subjects in the second group received a 0.2, 0.6, and 1.0 mg dose, during periods 1, 2, and
3, respectively. Subjects were fasted overnight and up to four hours following dosing. Tamsulosin was
administered with 150-200 mL water, as 0.1 mg or 0.2 mg capsules of modified release formulation of
tamsulosin HCI. Progression to a higher dose was dependent on the safety and tolerance data at the previous
dose level. An interval of seven days was allowed between successive doses to each subject.

-.,

)

Blood Sampling and Analysis: Venous blood samples for tarnsulosin plasma concentrations were collected
prior10dosing(Ohour)andat0.5,1,2,3,4,5,6,8,10,12,15,18,24,30,and36hoursfollowingeach
dose.A totalof480mL bloodwascollectedfromeachsubject.Bloodsampleswerecentrifuged,plasmawas
separatedandstoredat-20°Cuntilassayed.
Urinewascollectedovertheperiods-2-O,0-6,6-12,12-24,and24-36hoursfollowingdosingwithtarnsulosin.
Two 20mL aliquotswere removed and stored at -20”C until assayed.
A validated HPLC assay with fluorescence detection (dansyl-derivative of tarmwlosin) was used for tamsulosin
(plasma samples); standard cuwe (0.5-80 ng/mL); mean recovery (88.7%, 80.3%, and 71.5% at concentrations
of 5, 3, and 15 ng/mL, respectively); sensitivity (LOQ) of 0.5 ng/mL; validation quality control samples (CV %
not greater than 15% and accuracy within +15 % at concentrations of 1.5, 40, and 60 ng/mL, respectively).
A validated HPLC assay with ultraviolet detection was used for tarnsuiosin urine samples; Standard curve (5.2-
520 ng/mL); mean recovery (45.5-64.3% at concentrations of ng/mL): sensitivity (LOQ) of 5 ng/mL;
imra- and inter-day validation quality control samples (CV % of < 15!%and accuracy within ~ 15% at
concentrations of 15, 250 and 400 ng/mL, respectively).

Data Anal@s: Thedoseproportionalityof C- andAUCf&~JwereassessedusingPearson’scorrelation
coefficient.
Meanobservedv~ues and mean change from baseline values were Computedfor vital signs. The numbers and
percentages of subjects in different categories were calculated for categorical safety parameters.

Results: C- CanalAUCfm30increased linearly with dose over the dose range studied (Table 33 and Fig. 10 &
11 ). T- ranged from 3-6 hours and mean terminal half-life ranged from , hours. These parameters
did not vw significantly with increasing doses of tamsulosin. Urinary excretion of unchanged tarnsulosin (%
dose) was minimal and ranged from %.
The plasma protein binding of tarndosin was also estimated in four subjects on 0.8 mg tamsul~in. Of the four
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subjects, only two had sufficiently high concentrations of free mrnsulosin to allow estimation of binding
percentage. Protein binding in these subjects ranged from % at tarnsulosin concentrations of
ng/mL (ultracentrifuge method).
Tamsulosin was well tolerated in this study. Mild to moderate instances of lightheadedness were observed in
some subjects at the 0.6- 1.0 mg doses and one episode of asymptomatic hypotension was observed in one
subject at the 1.0 mg dose. —

Table 33.
Mean (Standard Deviation) Pharmacokinetic Parameters for Tarnsulosin Following Single Oral Doses
(O.1 mg - 1.0 mg) of Modified Release Formulation Administered under Fasted Conditions

Tamsulosin C-l.z T-3 ‘uC(1136)
1,2 AUC~l t,~ fe CL~

Dose (ng/rnL) (h) (ng”h/mL) (ng*h/mL) (h) (%) (L/h)

0.1 mg 16.8 (6.9) 5.0 (4.0,5.0) 169 (95) * * 6.3 (5.1) 0.17 (0.08)
w

0.2 mg 19.6 (4.4) 5.0 (3.0,5.0) 179 (46) 192 (50) 8.1 (2.1) 6.3 (2.8) 0.14 (0.07)

0.4 mg 16.5 (8.6) 5.0 (4.0,5.0) 162 (76) 184 (81) 11.4 (1.4) 10.3 (2.4) 0.28 (0.09)

0.6 mg 21.0 (4.1) 3.5 (3.0,5.0) 191 (48) 203 (52) 9.5 (0.6) 6.5 (3.0) 0.15 (0.08)

0.8 mg 15.5 (6.5) 5.0 (4.0,6.0) 153 (80) 168 (90) 10.0 (2.9) 8.5 (2.5) 0.25 (0.08)

1.0 mg 16.8 (4.2) 4.5 (4.0,5.0) 161 (36) 174 (40) 10.2 (1.7) 8.4 (2.6) 0.22 (0.10)

* Parameters were not estimable.
1 Normalized to a 0.4 mg dose.
2 Pearson Comelation Coefficient for C- CanalAUC{W36)(not dose-normalized) as a function of

dose were 0.856 and 0.837, respectively.
. .

3 Median (range)
Note: One group of subjects received 0.1 mg, 0.4 mg, and 0.8 mg tarrtsulosin while another group

received 0.2 mg, 0.6 mg, and 1.0 mg tamsulosin.

Sponsor’s Conclusion: The pharmacokinetics of tarnsulosin were linear over the mg dose range.
Tamsulosin wa,s well tolerated over the mg dose range.

Reviewer’sComment:&Se Iineatityof tamsulosin in the 0.1 - 1.0 mg range was established. Some subjects
had mild to moderate instances of lightheadedness at the 0.6- 1.0 mg doses and one episode of asymptomatic
hypotension was observed in one subject at the 1.0 mg dose.
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Fig. 11:
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MASS BALANCE

i Study f+o. 55517
Study Title: (14C)-YM 12617-1: A Study of the Absorption, Metabolism. and Excretion Following Oral
Administration to Healthy Human Volunteers

Investigator and Study Site:

Objectives:Theobjectives were to: (1) define the plasma and whole blood concentration vemus time cume for
total radioactivity for lJC-tamsulosin when administered orally to healthy male volunteers; (2) describe the
pharmacokinetics of tamsulosin following oral administration; and (3) obtain mass balance for excretion of
~--m” Isin by quantifying uMaxy and fecal excretion.

~‘~bj(LE ibur healthy, male subjects were enrolled and completed the stii~~. T’ne ~ic: .e G: sub .is W= 42
years (rauge 36-53 years) and the mean weight was 82.8 kg (range 78.7-87.3 kg).

StudyDesign:Open-label,single-dosestudyin fourhealthy,malesubjects. .- *

Formulation,DosageandAdministration:Subjects were administered a solution of 0.2 mg 14C-tamsulosin as
a single oral dose, following an overnight fast.
The solid 14C-tamsulosin HCI had a stated radiochemical purity of > 98% and a specific activity of 73.2
pCi/mg and was stored in the dark at approximately 04°C until used. Prior to dosing, 0.2 mg 14C-tamsulosin”
HC1 (approximately 14.6 pCi) was dissolved in 50 mL water and administered to each subject.

SampleCollectionand Analysis:Venousblood samples (16 ti each) for measurement of totaJ radioactivity ‘

)

and tamsulosin ador metabolize concentrations in plasma and whole blood were collected prior to dosing (O
hour) and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16, 24, 36, 48, 72, 96, 120, 144, and.168 hours following

.- dosing. Blood urine and fecal samples were collected up to 168 hours following dosing.
An aliquot of blood (2 mL) was used for measurement of radloactivi~ in blood. The remaining blood (14 mL)
was centrifuged at 1500 g for 10 minutes, and plasma was separated and divided. One aliquot was stored at
4°C until completion of radioactivity determinations in plasma after which it was stored at -20 V; the other
aliquot was stored at -20°C until assayed.
All voided urine was collected for measurement of total radioactivity and tamsulosin and metabolize
concentrations, prior to dosing (a.liquot only) and over the O-6, 6-12, 12-24, 24-30, 30-36, 36=$8,.48-72, 72-96,
96-120, 120-144, and 144-168 hour intervals following dosing. Weight and pH were recorded, and an aliquot
(20 mL) was used for radioactivity determinations. A further aliquot (100 mL) was stored at -20”C until
assayed and the remainder discarded.
All voided feces was collected for measurement of total radioactivity, prior to dosing (sample only) and over t!!e
0-24, 24-48, 48-72, 72-96, 96-120, 120-144, and 144-168 hour intervals following dosing. Samples were
weighed and stored at -20”C until radioactivity was determined.
Totalradioactivity (“C) in biood, plasma, urine, and fecal homogenate extracts was measured using liquid
scintillation counting.
A validated HPLC assay with fluorescence detection was used for tamsulosirt (plasma samples); standard curve
(0.5-50 ng/xnL); mean recovery (60.3 %, 63.3%, and 63.0% at concentrations of 1.5, 25, and 40 ng/mL,
respectively; n= 3 at each concentration level); sensitivity (LOQ) of 0.5 ng/mL; specificity (no interfering peaks
for tamsulosin or internal standard); vali@ion quality control samples (CV % was not greater than 15%, and
accuracy was within A 15% at concentrations of 1.5, 25, and 40 nghnl+ respectively).
Tamsulosin and its metabolizes in plasma and urine were measured using a HPLC assay with a combination of
ultraviolet and radioactivity detection. Ultraviolet detection was used to separate the eluate into metabolize
fractions based on the retention time of non-radiolabeled standards mixed in with the sample, followed by
measurement of radioactivity of each of these fractions.

)

Conjugates were measured by subject~ the HPLC-.
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eluates to hydrolysis (using ~-ghtcuronidase, sulfaui.se and/or HCI), followed by analysis of the samples using
the HPLC assay with combined ultraviolet/radioactivity detection.

Data Analysis: Non-compartmentalanalysis was used to determine pharmacoklnetic parameters for total
radioactivity and unchanged drug.

Resuks: Plasma and whole blood concentrations of total radioactivity increased rapidly to 14.0 and 7.0 ng
equiv./mL at 1 hour and 0.5 hours postdose, respectively. Levels then declined rapidly over the first 4 hours
followed by a more gradual decline, falling below detectable levels by 36 hours. The mean terminal half-lives
of radioactivity in plasma and blood were 11.8 and 9.1 hours, respectively.
Within 168 hours of drug administration, 76.4% of administered radioactivity was recovered in the urine and
21.4 % in the feces. Most renally eliminated radioactivity was recovered within 24 hours postdose (62.2% of
dose), while fecal elimination was more protracted (up to 96 hours), suggesting the occurrence of biliary
excretion. Tamsulosin was extensively metabolized, with urinary excre[ion of unchanged drug accounting for
only 8.74 % of the to[al dose (Table 34). Metabolic pathways included

followed by of some of these metabolizes (Fig~3). ~ total of 11

metabolizes were identified in urine, of which the metabolize was the

major identifiable metabolize. Ten of these metabolizes were also identified in pktsma, though in small amounts
(Table 34).

Fig.12: PossibleMetabolicPathwaysofTamsulosin(Glu-glucuronide,Sul-sulfa[e)
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Table 34
..

),.

..
..)

Percersragcs of Unchanged Drug and Merabolites in Plasma Urrnary Excretion of Unchanged Dmg and Merabolites over 24

Hours Afrer a Single Otal Dose of 14C-ramsrrlosinin Humans

Pcrccrsrage of Total Plasma Urinary Excretion
Radioactivity (%)2 (% of Dose)’

Compound Idenrrry’ Humans’ Humans

81.01 8.74 (0.65)

1.55 0.15 (0,03)

0.27-’ 1.24 (0.27)

2.41 15.72 (1.23)

0.78 0.35 (0 :~)

0.34 0.O”1(0.02)

0.45 4.14 (0.57)
—-

ND 2.21 (0.30)

0.34 0.58 (0.13)

0.66 3.56 (0.62)

1.69 7.55 (0.76)

Subtorat~ 89.50 44.30 (2.80)

Orhenb 5.72 9.86 (1.86)

Polar Merabolites7 4.78 8.17 (1.34)

Total 100.00 62.33 (0.86)

1 See Fig. 3
1 The plasma pool berween 0.5 and 4 hours postdose was used. 1ssradioacriviry was equivalent to 11.5 ng/mL of

rarrtstdosin.
3 Data represent tie mean (stara&arddeviation) for four subjects.
4

The figure rcprcsenrs the two metabolises combined because rhey could not be separated.
5 ‘Jnchanged drug and identified metabolises combined.
6 Unidentified merabolites
7

The fraction not adsorbed to SEP-PAK Cl 8 cartridges and consequerrrly not recovered.
ND: Nor detected; Glu: glucororride; Std: sutfate.
L~CltC: Dose of ramsulosio administered was 0.2 mg (Snsdy 555/7).
!Vore: Mean(standarddeviation) urinary and fecal excretion of radioacavity accounted for 76.44 (1.31) % and

21.39 (1.70) % of the administered dose, respectively.

sponsor’s Conclusion: Following oral dosing, tarnsulosin was extensively metabolized and eliminated in the
urine and feces. witi Iess ti~ If)% of tie tot~ dose excreted unchanged in the urine. A total of 10-11
metabolizes were iden~ified in urine and plasma. “C-Tamsulosin in solution form (0.2 m:) was, in general, safe
and well tolerated in this study.
Reviewer’s Comments: Withb 168 h of a single orrd dose of Iabelled tarmxdosin, a mean of 97.8% of
administered radioactivi~ was recovered in urine (76.4%) and feces (21.4%).

-.
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FOOD EFFECT STUDY
StudyNo. US94-03
StudyTitle: A DoubleBlind,Sin@eandMultipleDose Study to Assess the Bioavailability and
Safety/Tolerance of Tamsulosin (YM6 17) in the Target Population under Fasted- and Two Fed Conditions

Investigatorand StudySite: .

Objectives:Thestudywasdesignto :( l) determine the bioavailability of the modified release formulation of
tamsulosin after an initial 0.4 mg dose (with a light breakfast); (2) compare the bioavailability at steady-state
(0.8 mg q.d. dosing) after administration under fasted and two different fed conditions (a light breakfast and a
high-fat breakfast); (3) confirm the safety and tolerance of 0.8 mg of tarnsulosin administered after an overnight
fast in the target population: and (4) obtain blood samples on selected Study Days in order to determine if
biotransfotznation of tamsdosin [(-) isomer] to the (+ )isomer takes place in vivo.

Subjects: Thirty four healthy, middle~aged to elderly male subjects were enrolled into the study. The mean
(~ standard deviation) ages of subjects on tamsulosin and placebo were 63.9 (~ 4.9) years and 62.9 (+ 5.1)
years, respectively, and the mean weights were 87.9 (& 11.4) kg and 88.7 (A 10.4) kg, respective~

Study Design: This was a randomized, double-blind, placebo-controlled, multiple dose study in middle-aged to
elderly, healthy male subjects. Following a single-blind placebo treatment day (Day O), subjects were
randomized to tarnsulosin (24 subjects) or placebo (12 subjects). Subjects on tamsulosin received O.4 mg q.d.
tamsulosin HCI modified release formulation for 2 days (Days 1 and 2), followed by 0.8 mg q.d. for 11 days
(Days 3-13). Subjects on placebo received placebo during the entire period. Subjects were fed a light (1.5
ounces of cereal, 2 pieces of toast, and 8 ounces of skim milk; Days O-9, 11, and 12) or high-fat breakfast (two
eggs, 2 slices of bacon, 4 ounces of home fried potatoes, 2 pieces of toast with 1 pat of butter each, and 8 ,
ounces of whole milk; Day 10) half-an-hour prior to dosing, or were fasted overniglt (Day 13; no food
administered until four hours postdosing).

Formulation:The0.4 mg capsules of tamsulosin were from a clinically tested batch (Lot. No. SC6174C); the
0.2 mg capsules were made of a 1:1 mixture of tarnsulosin modified release granules and placebo granules (Lot.
No. SC6176C).

Sample Cokction and Analysis: Venous blood samples (1OML each) for determination of tarnsulosin plasma
concentrations were collected prior to dosing (O hour) and at 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, 17.5, and 24
hours after dosing on Days 1, 7, 10, and 13, with an additional sample drawn at 36 hours followirig dosing on
Day 13. On Days 5, 6, 8, 9, 11, and 12, blood samples were drawn prior to dosing for trough concentrations.
Blood samples were also collected at 4.5 hours post-dosing on Days 7, 10, and 13 to determine whether
biotransformation of tamsulosin [R(-) isomer] to the S(+) isomer occurred. Plasma samples were stored at
approximately -200 C until assayed.
A validated HPLC assay with fluorescence detection was used for tamsulosin (plasma samples); standard curve
(0,5-60 ng/rnL); mean recovery (74.7%, 79.7%, and 79.8% at concentrations of 50.0, 8.0, and 1.0 ng/mL,
respectively; n =3 at each concentration level); sensitivity (LOQ)of0.5 ng/mL; specificity (no interfering peaks
for tamsulosin or internal standard); in-process quality control samples (CV % of 3.296, 3.7?%, and 7.6%, and
accuracy of 103?%, 101%, and 103% at concentrations of 50.0, 8.0, and 1.0 nghrd+ respectively).
A HPLC assay with MS/MS detection was used for determination of tamsulosirt enantiomers in plasma;
Standard curve (0.5-50 ng/mL for each enantiomer); mean recovery (65 ?4 and 77% for (+)enantiomer and (-
)enantiomer, respectively); sensitivity (LOQ) of 0.5 ng/mL for each enantiomer; specificity (no interfering
peaks for tamsulosin enantiomers or internal standard); quality control samples (CV 96 of <8?&, and accuracy of
within +8.5 % at concentrations of 2.0, 12.5 and 40 ng/rnL for each enantiomer).

Data Analysis: Non-compartmental analysis was used to determine mmsulosin pharmacokmetic parameters.
Pharmacokinetic parameters “(C-, T-, and AUC{02d)) were comparedbetweentreatments(@t-~rheavy
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breakf~t or fasting) using ANOVA, and 90% confidence intervals were computed on the ratio of the means.
An acceptance interval of 80-125% on the ratio of the means was used to establish equivalence between
treatments’.
Results: Based on dose-normalized values, AUC ,GZ4)showed an accumulation of 76% and C- values showed
an accumulation of 54% on Day 7 compared to Day 1 (Table 35). Based on tamsulosin trough concentrations,
steady state was achieved by the fifth day of 0.8 mg q.d. dosing (Day 7). Median T- values were comparable
on Days 1 and 7. The mean t%of tamsulosin was 14.93 hours, based on estimates obtained on—Day13.
No differences were observed in rate and extent of absorption (based on comparable estimates of C-, Tm, and
AUC(02J, regardless of whether tamsulosin was administered after a light or high-fat breakfaw (Table 36). In
contrast T- occurred about 2 hours earlier, and C- and AUC ~W2i,were 39% and 27% higher, respectively,
when tarnsulosin was administered in the fasted state, compared to adrninistration after a light breakfast. Thus,
administration under fasted conditions resulted in an increase in the rate and extent of absorption of tamsulosin.
NO (A’ nr- I.12- .~: ‘d <limit of sensitivity of the assay, 0.5 ng/rnL) in plasma samples collectsd at 4.5
hu?: ~:: ~Jciting that tamsulosin is not converted in vivo to the (+ )isomer. ; .O
sigxifi ::. >, .r. . measuremems were observed between tamsulosin or placebo untie: f: .1
conditions. A relauvtily higher incidence of dizziness (29’% [7/24] in tamsulosin group, 8% [1/12] in place~o
group) and postural hypotension (33% [8/24] in tarnsulosin group, 8% [1/12] in placebo group) was observed
after the first dose of tamsulosin (0.4 mg adtninistered under fed conditions) compared to placebo, 6 spite of a
lower overall exposure (28 %of steady-state, based on AUC) to study drug after the first dose compared to
steady-state (O.8 mg).

Table 35.
Mean (Standard Deviation) PharmacokineticParameters and ComparativeStatistics for 0.4 mg q.d. (Single Dose, Fed)
and O.8 mg q.d. (Steady-Smte, Fed) Tamsulosirt

Day 1 Day 7.
0.4 mg’ 0.8 mg q.d.z

‘uc(&24) 122 (41) 440 (195)3’5
(ng*h/mL)

C- (ng/mL) 9.8 (2.9) 29.8 (10.3)4’5

Cti (ng/mL) 12.3 (6.7)

Cmx/Cti Ratio 2.7 (0.7)

Tim. 00 6 (2,10)6 7.0 (3.0, 12.0)6

t,h(h)

] First dose.
2 Fifth day of 0.8 mg q.d. dosing.
3 Accumulation ratio of 176 (33) percent, based on a comparison of dose-normalizedAUC(WZ4)versus AUC(&*4)on
Day1.

4 Accumulationratio of 154 (34) percent, based on a comparison of dose-normalizedC- versus C- on Day 1.
5 Theoretical accumulation ratio = 149 (21).percent based on t% estimates under fasted conditions.
6 Median (range).
Note: A light breakfast was administered % hour prior to dosing on both days.
Note: Day 1: first day of 0.4 mg q.d. dosing: Day 7: fifth day of 0.8 mg q.d. dosing.

‘\
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Table 36.
Mean (Standard Deviation) Pharmacokinctic Parame[crs and Comparanve Sraristicsfor 0.8 mg q.d. (Steady-Srate. Fed Versus
Fasnng) Tanrsulosin

0.8 mg q.d. Tamssdosin Ratio (90% CI)2
Light Hmh-Fat I-asnwr

II Breakf&t (A) Bre~fast (B) c- BIA CIA

AUC,WZ4) 440 (195) 449 (217) 557 (257) 101(97.106) 127(121,133)
(ng*h/nsL)

C.= (nghnlJ 29.8(10.3) 29.1(11.0) 41.6(15.6) 97 (91,104) 139(130,149)

C~,. (nghnL) 12.3(6.7) 13.5(7.6)
I

13.3(7.4)

I “, +JC,.,. Ratio 2.7 (0.7)
..

2.5 (0.8) 3.6(1.1) ---
i! . .

‘“T~.X(h) 7.0 (3.0.12.0)3 6.5 (3.0.10.0)3 5.0 (2.0,7.0)3 96 (85,108) 77 (69,87)
*

t,~(h) 14.9(3.9)

[ Single dose. light breakfast.
2 90% cofildence interval on geomernc least squares mean ratio (%), using light breakfast as the rcfemncc.
‘ Median (range).
CI = Confidence Imerval

Note: A: Day 7 (tifdr day of 0.8 mg q.d. dosing); B: Day 10 (eigheh day of 0.8 mg q.d. dosing); C: Day 13 (elevenrh day
of 0.8 mg q.d. dosing).

Sponsor’s Conchsion: The pharmacokinetics of tamsulosin were comparable following administration of a 0.8
mg dose after a light or a high-fat breakfast. Subjects exhibited an increased rate aad extent of absorption when
tamsulosin was administered under fasted conditions, compared to the fed state (light or high-fat breakfast).
Tam.sulosin [(-)isomer] was not convened to the (+)isomer in vivo. No significant differences in safety
measurements were observed between tamsulosin or placebo under fasted conditions. In this study, the first 0.4
mg dose was noted to produce mild to moderate dizziness or postural hypotension in some subjects
Reviewer’s Comments: IJght or hlg fat breakfast had similar effects on tamsulosin phaxmacokinetics. The
extent of availability of the drug was increased 27% by food, while Crnax was increased 39%. There was no in
vivo conversion of tamsulosin [(-)isomer] to the ( + )isomer.

DRUG INTERACTION

Nifedipine - Atenolol Study
Study No. US93-02
Study Title: A Placebo-.Controlled Double-BIirtd Evaluation of the Concomitant Administration of Two Dose
Levels of Tarnsulosin on the Pharmacodynamic Profile of Nifedipine (Procardia XL2 in Subjects with Essential
Hypertension
Investigator and Study Site:

Objeetive: To determine the effects of concomittit administration of tamsulosin (multiple dose; 0.4 mg q.d.
and 0.8 mg qd.) on the pharmacodynamic profile of nifedipine (Procardia XL*; once dady formulation) in
hypertensive subjects on a stable maintenance dose of nifedipine.
Subjeets: Twelve hypenensive subjeets were enrolled; eleven subjects completed the study. One subject in the
tamsulosin treatment group was discontinued on Day 15 (O.8 mg q .d. tamsulosin treatment period) because of
abdominal pain and hematuria. This was judged to be unrelated to study drug. The mean (+ standard
deviation) ages for the mrnsulosin and placebo groups were 58.9 (+ 5.5) and 54.5 (t 5.3) year-~ respectively,

),,
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and the mean weigh~s were 89.7 (+ 11.1) and 79.3 (+ 17.1) kg, respectively.

),,. Study Design: This was a double-blind, parallel, placebo-controlled, pharrnacodynarnic study performed in
twelve subjects with iciiopathic or essential hypertension, on a stable dose of nifedipine (Procardia XL? for
minimum of three months.

Formulation, Dosage and Administration: After a placebo run-in period (Days 1-5: sitwle-blind). subiects

a

,..
were randomized (double-blind) to tamsulosin (eight subjects) or placebo (four subjects), while continuing on
their established dosage of nifedipine (Procardia XL7. After treatment for seven days with 0.4 mg q.d. (two
capsules of 0.2 mg modified reiease formulation of tamsulosin HC1; Days 6-12), the tamsulosin dose was
stepped up to 0.8 mg q.d. for seven days (two capsules of 0.4 mg modified release formulation of tamsulosin
HC1; Days 13-1o). Doses of ~ifedipine ranged from mg q.d. (mean 48.75 mg/day) in the tamsulosin
group and 3’”

-. ; ~~=/day) in the placebo group. Tarnsulosin, placebo, and nifedipine ‘~.i~.. -. -...,

adminis tc~:~ TV af,er breakfast.
The 0.4 mg C+ . .. . ti:x. from a clinically tested batch (Lot. No. SC6174C); the 0.2 mg
capsules were made of a 1:1 mixture of tamsulosin modified release granules and placebo granules (Lot. No.
SC6176C). w

)

Measurements and Sample Collection: Siuing vital signs (systolic and diastolic blood pressure, and pulse rate)
were monitored daily, with more frequent monitoring over a 24-hour period on Days 4 (placebo), 11 (sixth day
of 0.4 mg q.d. dosing) and 19 (seventh day of 0.8 mg q.d. dosing). Orthostatic tests (supine to standing vital
signs) and ECG were measured on selected days including rhose prior to and following a change in dosage, and
10-hour Holter was monitored immediately following a change in dosage.
Venous blood samples (10 ML for each amdyte) were drawn prior to dosing with tamsulosin on Days 12 and 13
(0.4 mg q.d. tamsulosin) and Days 19 and 20 (O.8 mg q.d. tamsulosin) for determination of steady-state
tamsulosin trough concentrations, and prior to dosing with nifedipine on Days 6, 13, and 20 for nifedipine
trough concentrations. Blood draws and sample processing was done under yellow lighting to prevent
degradation of nifedipine. Plasma samples were stored at -20”C until assayed.

Assay: A validated HPLC assay with fluorescence detection was used for tarnsulosin (plasma samples); standard
ctuwe (0.5-60 ng/mL); mean recovety (74.7%, 79.7%, and 79.8% at concentrations of 50.0, 8.0, and 1.0
ng/mL, respectively; n= 3 at each concentration level); sensitivity (LOQ) of 0.5 ng/mL; specificity (no
interfering peaks for tamsulosin or internal standard); in-process-quality control samples (CV % of 0.3 %, O%,
and 2.5 %, and accuracy of 101%, 98%, and 92% at concentrations of 50.0, 8.0, and 1.0 ng/rnL, respectively).
A validated HPLC assay with ultraviolet detection was used for nifedipine (plasma samples); Stahdard tune (1 -
100 ng/rnL); mean recovery (87.7%, 91.0%, and 92.7% at concentrations of 50, 15, and 2 ng/mL,
respectively; n =3 at each concentration level); sensitivity (LOQ) of 1 ng/tnL; specificity (no interfering peaks
for nifedipine or internal standard); in-process quality control samples (CV% of 2.6%, 3.3%, and 9.1%, and
accuracy of 98%, 99%, and 96% at concentrations of 50, 15, and 2 ng/mL, respectively).

Data Analysis: Descriptive statistics of values and of change in values from Baseline were computed for
continuous pharmacodyntic and safety parameters. Changes in pharmacodynarnic parameters like sitting vital
signs (including actual values, &eas under the curve, and/or changes from Baseline) and orthostatic tests were
compared between the tamsulosin and the placebo groups. Descriptive statistics were computed for nifedipine
and tarnsulosin trough concentrations.

Results: No clinically significant differerices were obsemed in change from baseline estimates (Day 4 versus
Days 11 and 19) of mean 24-hour blood pressures (systolic and diastolic) or pulse rate, between tamsulosin and
placebo in terms of mean values and calculated AUC (Table 37 & 38, Fig. 13- 16), indicating that tamsulosin
does not affect blood pressure control by Procardia XL”. Orthostatic tests for tamsulosin and placebo yielded
maximum mean systolic blood pressure changes (supine to standing) of -9.5 and -5.0 nunHg, maximum mean

)

diastolic blood pressure changes of +4.7 and + 10.5 mmHg, and maximum mean changes in p~se rate of

,.
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+ 11.1 and + 12.5 beats/tin, respectively, over the course of the study (Table 39). These results indica~e the
absence of a firs~ dose effect following initiation of therapy or increase in dose of tamsulosin. Results from
Hoher monitoring and ECG measurements also did not demonstrate anY differences between tamsulosin
treatment and placebo.
Mean trough (pre-dose) plasma concentrations of tamsulosin in the mmsulosin treatment group reflected
attainment of steady-state by Day 12 (at 0.4 mg q.d. ) and Day 19 (at 0.8 mg q.d. ) (Table 407T Following
treatment with tamsulosin, mean trough concentrations of nifedipine in the tarnsulosin group did not change
significantly from baseline (Day 6 versus Days 13 and 20). indicating the absence of a clinically significant
influence of tamsulosin on the pharmacokinetics of nifedipine.
No significant differences in safety measurements were observed on administration of nifedipine (Procardia XL’)
in the presence or absence of tarnsulosin (tamsulosin vs placebo group).

Table 37.
.Mear .C!l?r’??s in Steady-State Vital Signs Following Treatment with Tamsulosin (0.4 mg,q .d Day
1‘.) ar,~ :. &mg q.d. (Day 19)) or Placebo, in the Presence of Concomitant Procardia XL

Mean Acrual Values on
Baseline Day Mean Changes from Bas~ine &y

D 4 Day 11 Day 19
(PIa%bo) (0.4 mg q.d.) (0.8 mg q.d.)

Systolic Blood Pressure (mmHg)
Tamsulosin(n = 7-8) 134.3 .147.0 -11.0, -3.8 -11.7, +2.6
Placebo (n = 4) 127.0. 144.5 -10.0. +4.0 -11.0, +3.0

Diastolic Blood Pressure (mrnHg)
Tamsulosin (n = 7-8) 87.3, 95.8 -5.8, +2.8 -8.9, +3.1
Placebo (n = 4) 77.0, 94.5 -6.0, +4.0 -7.0, +5.0

Pulse Rate @pm)
Tamsuiosin (n = 7-8) 71.5, 79.8 -2.5, +7.8 -6.1, +8.9

Placebo (n = 4) 70.0. 79.5 -10.0, +5.5 -12.0, +2.8

===. .=== ==== ==== ==== ==== ==== ===. s=.= ==== ..== .=. = ===. =

Note: Dam presented are the ranges in mean values (across time points) for 12 measurements over a
24-hour period.

Note: Subjects ‘in the Placebo group received placebo on all study days.
Note: Day 11- sixth day of 0.4 mg q.d. dosing; Day 19- seventh day of 0.8 mg q.d. dosing.

Table 38. Mean Changes in Area under the Curve (AUC(vidJ of 24 h Vital Signs from Baseline
Day to Tamsulosin Treatment Days

Mean AUC (mmHgtd Mean Change [%)
on Baseline Day from Baseline Day

Study Day 4 Study Day 11 Study Day 19
(Placebo) [0.4 mg q.d.) (0.8 mg q.d.l

Systolic Tamsutosin 3388.07 -5.3%
3100d

-4.9%

%essufe
Placebo 3235.39 -2.1 % -3.3%

)ias;olic Tamsulosin 2183.71 -2,9Y0 -2.9%
)Iood

‘ressure
Placebo 2077.74 +0. 1 0/0 -2.0% ~?

‘ulse Tamsulosln 1848.40 + Z. S”/o -1.3?6
{ate

P;21ebo 7822.05 -2.0% -5.5”6

. .
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Table 39: Ordroscuic Tesc Results’ on Days of lnitianotichmgc in Tsmsulosm Dosing Rcganm (Days 6 and 13) and at Sm2dy-S[a!c (DIYS I I xrd

] 8). Following Trxaossms with T~sulosln or p[a~eb~ in ~= pr~en~~ of ccn~omlmt pr~~ardia Xf-”

Mean Acrual Values

Placebo ( Baseline) 0.4 mg q.d. 0.8 mg q.d.

Day 5 Day 6 Day 12 Day 13 Day 18

Systolic Blood Pressure (mmHg)

Tamstdosin (n = 7-8) -4.7. +1.0 -0.8, +2.0

Placcbo(n = 4) -3.5. +0.5 -2.0. +4.0

Diastolic Blood Prcssrsre(rrrmHg)

Tarsmdosin(n =7-8) +2.0. +3.0 + [.3. +4.7

PlaA.- ~~ = 4) +0,5. +4.0 +4.0.

+10.5

PulseRale\
TaI,,--,, . = ;.g~ +2.5. +7.5 +2.5. +5.5

Placebo(n = 4) 0.0. +5.5 -1.0, +4.0

-5.2. -2.2

-4.5.

+1.5

-1,5.

+2.2

+1.5,

+6.0

+4.5,

+8.0

+0.5.

+6.5

-9.5, 0.0 -8.3. +1,

-5.0. 0.0 -1.5. 0.0

+1.0. +3,0 -1.4.+3.

+3.0. +2.5. +6.
~loo

+6.0, +3.9,

+10.3 +11.1

+3.0. +2.7. +3.

+lZ-5 -
I

II
Smrsdmg mmussupme mws.rrernents.

Note: Data presented are the ranges in mxsn values (across tune points) for 3 measurements (4. 8. and 10 hours post-doscJ.

Note: Subjecu in the Placebo group received placebo on all srudy days.

Nou: Day 6- first day of 0.4 mg q.d. dosing: Day 12- sevmrh day of 0.4 mg q.d. dosing: Day 13- fins day of 0.8 mg q.d. dosing: Day 18-

sixth day of 0.8 mg q.d. dosing.

Table40: SumrnsryStacis[icsfor Swady-StslePLasmaTrough(Pre-dose)Concentrations(ng/mL) of TarnsulosinandNifcdipme’

Placebo 0.4 mg q.d. Tamsulosin2 0.8 mg q.d. Tamsrdosin2

Day 6 Day 12 Day 13 Day 19 Day 20

T3nmdosin

(Tarrrsrdosin Group:

[n = 7-8])

Mean

SD

Median

Min. ,Max.

Nifedipine

(Tsnssrslosin Group;

[n = 7-8))

Mean

SD

Median

Min.. Max.

Nifsdipine

(Placebo Group;

[n = 4]) .

Mean

SD

Median

Min..Mzx.

37.74

27.63

31.60

9.43.81.30

22.45

11.99

21.10
9.30, 38.30

6.23 5.46 10.26

2.33 2.22 4,22

5.78 5.58 8.47

4.14.11.50 2.03, 9.74 6.36, 18.(X3

49.65

36.86

48.75

2.78. %.00

20.98

7.93

20.65

11.80.30.80

10.33
4,86
9.44

5.60.10.30

44.83

22.46

45,90

16.30, 83.10

27.60

16.67

25.90

10.80, 47.80

Mmn (SD) niftiipine dose in ttse Tmrxulosirr grmsp was 48.75 (22.32) mg/day snd in rhe Placebo group was 37.50 ( 15.00) mg/day.

Subjccss in rhe Placebo graup redvcd place~ on “all study days.

Note Day 12- trouxfs level after six daYS of 0.4 mg ad. dosiss~. L3aY 13. rrouEh level after seven davs of 0.4 mg q.d. dosing:Day 19- trough-. -..
level after six jays of 0.8 mg q,d. dosing: Day 20. trough level after sevm days of 0.8 mg q.d. dosing.

Sponsor’s Conclusion: No significant interactions occur between tamsulosin and nifedipine. No dose adjustments

are necessary when fhese drugs are administered concurrently.
Reviewer’s Comment: The reviewer agrees wirh rhe Sponsor’s conclusion.

. .
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Fig. 14. Mean Slcasly-Sla[e 24-I Irrur Blood Pressures (ACIWII Values; mml[g) Following TreaOneW wib Placebo in lhe Presence of Crmcon\i{aM Procardia XL*
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Fig. 16. Mean S[eady-S[ale24-1Iour Pulse Rales (Actual Vtilues; bpm) Following Treatment will] Placebo in (he Presence df Concomitant Procardia XL”
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Atenolol - Tamsulosin Study

Study No. US93-03
Study Title: A Placebo-ControlledDouble-Blind Evaluation of the Concomitant Administration off wo Dose Levels
of Tamsulosin (YM617) on the Pharmacodynamic Profile of Atenolol (Tenormin’) in ‘Subjects with Essential
Hypertension

Investigator and Study Site:

Objective: To determine the effects of concomitant administration of ramsulosin (multiple dose: 0.4 mg q.d. and 0.8
mg od.) on ‘_!!cpharmacodynamic profile of atenolol in hypertensive subjects on a stable maintenance dose of
aten- II.

-.
Subjects: Twelve hypertensive subjects were enrolled and completed the study. The mean (t standard deviation)
ages for the tamsuiosin and placebo groups were 57.2 (k 6.0) and 66.5 ( t 9.5) years, respectiwly, and rhe mean
weights were 92.9 (t 14.2) and 91.1 (A 15.1) kg, respectively

Study Design: This was a double-blind, parallel, placebo-controlled, pharmacodynamic study in 12 subjects with
essential hypertension. on a stable dose of atenoloi for a minimum of three months.

Formulation, Dosage and Administration: After a placebo run-in period (Days 1-5: single-blind), subjects were
randomized (double-blind) to tamstdosirt (eight subjects) or placebo (four subjects), while continuing on their
established dosage of atenoIol (Tenormin”or generic). After treatment for seven days with 0.4 mg q.d. (two -
capsules of 0.2 mg modified release formulation of tamsulosin HC1; Days 6-12), the dosage of ramstdosin was
stepped up to 0.8 mg q.d. for seven days (two capsules of 0.4 mg modified release formulation of tamstdosin HCI;
Days 13-19). Doses of atenoloi ranged from mg q.d. in the tamsulosin and placebo groups (mean
doses of 50.00 and 56.25 mg/day in the respective groups). Tamsulosirt, @acebo, and atenolol were administered

aPProXfiatelY 30 minutes after breakfast.
The 0.4 mg capsules of tamsulosin were from a clinically tested batch (Lot. No. SC6174C); the 0.2 mg capsules
were made of a 1:1 mixture of tamsulosin modified release granules and placebo granules (Lot. No. SC6176C).
Subjects were dosed with the same brand of atenolol (Tenormin- or generic) that they had been using prior to the
study.

Measurements and Sample Collection: Sitting vital signs (systolic and diastolic blood pressure, and pulse rate)
were monitored daily, with more frequent monitoring over a 24-hour period on Days 4 (placebo), 11 (sixth day of
0.4 mg q.d. dosing) and 19 (seventh day of 0.8 mg q.d. dosing). Orthosratic tests (supine to standing vital signs)
and ECG were measured on selected days including those prior to and following a change in dosage, and 10-hour
Hoker was monitored immediately following a change in dosage.
Venous blood samples (1O rnL for each analyte in separate tubes) were drawn prior to dosing with tamsulosin on
Days 12 and 13 (0.4 mg q.d. tamsulosirr) and Days 19 and 20 (0.8 mg q.d. ramsulosin) for determination of
steady-state tamsulositr trough concentrations, and prior to dosing wish atenolol on Days 6, 13, and 20 for atenolol
trough concentrations. Plasma samples were slored at -20”C until assayed.

Assays: A validated HPLC assay with fluorescence detection was used for tamsulosin (plasma samples); standard
curve (0.5-60 ng/mL); mean recovety (74.7%, 79.7%, and 79.8% at concentrations of 50.0, 8.0, and 1.0 ng/mL,
respectively: n = 3 at each concentration level); sensitivity (LOQJ of 0.5 ng/mL; specificity (no interfering peaks for
tamsulosin or internal standard); in-process quality contro[ samples (CV % of 6.7%, 1.1%, and 4.7%, and accuracy
of 94 %, 95%, and 97% at concentrations of 50.0, 8.0, and 1.0 ng/mL, respectively).
A validated HPLC assay with fluorescence detection was used for atenoioi (whole blood samples); standard curve

(10 -1000 ng/mL); mean recovery (62.0%, 61 .9%, and 66.0% at concentrations of 800.150, and 15 ng/mL.
respectively; n =3 at each concentration level): sensitivity (LOQ) of 10 ng/mL; specificity (no interfering peaks for
a[enolol or internal standard); in-process quality control samples (CV % of 7.6%, 2.870, and 6.570, and accuracy of

101 %, 102%, and 108% at concentrations of 800, 150, and 15 ng/mL, respectively; n=2). T7
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Data Analysis: Descriptive statistics of values and of changein valuesfrom BaselineWerecomputedfor continuous
pharmacodynamic and safety parameters. Changes in pharmacodynamic parameters like sitting viral signs (including
actual values, areas under the curve, and/or changes from baseline) and orrhostatic tests were compared between the

tamsulosirr and the placebo groups. Descriptive statistics were computed for atenolol and ramsu&@ trough
concentrations.

Results: No clinically significant differences were observed in change from Baseline estimates (Day 4 versus Days

11 and 19) of mean 24-hour blood pressures (systolic and diastolic) or pulse rale, between ramsulosin and placebo in
terms of mean values and calculated AUC ( Table 41 &t 42, Ftg. 17- 20), indicating that tamsulosirr does not affeCt

blood pressure control by atenolol. Orthostatic tests yielded a maximum mean systolic blood pressure change
(supine to standing) of -10.3 and -16.0 mmHg, a maximum mean diastolic blood pressure change of +6.2 and
+ 11.5 mmHg, and a maximum mean change in puis ? .-,:A2,, beats/rein, for tamstdosin and placebo,
respec[ivtly, ov~r the course of the study (Tz’ J -~t -’e ‘ rhe absence of a frrst dose effect,“. . .
following initiation of therapy or increase in db>: di ran]~dcs. ..cs’:i&s . -I Helter monitoring and ECG
measuremerms also failed to demonstrate any differences between tamsulosin treatment and placebo.

w
Mean trough (pre-dose) plasma concentrations of ramsulosin in the ramsulosin treatment group =flecled anainment
of steady-state by Day 12 (at 0.4 mg q.d.) and Day 19 (at 0.8 mg q.d.) (Table 44). Following treatment with
tamsulosin, mean trough concentrations of atenolol in the ramstdosirr group did not change significantly from
baseline (Day 6 versus Days 13 and 20), indicating the absence of a clinically significant influence of tamsulosin on
the pharmacokinetics of atenolol. Mean uough concentrations of atenolol appeared elevated in the placebo group
(66.0-69.5 ng/mL; mean dose of 56.3 mg q.d.) compared to the tamstdosin group (35.040.0 ng/mL; mean dose of
50.0 mg q.d.). These elevated mean concentrations were accounted for by significantly higher concentrations of
atenolol (ranging from nghttL) in two subjects within the placebo group, as compared to a range of -

ng/mL for the remaining two subjects.

No significant differences in safety measurements were observed on administration of atenolol in the presence or
absence of tamsulosin (tamsulosirt vs placebo group).

/
Sponsor’s Conclusion: No significant interactions occur between ramsulosin and atenolol. No dose adjustments are
necessary when these drugs are administered concurrently.

)

Reviewer’s Comment No significant interaction between tamsulosirr and atenolol was observed. Adjustment of
atenolol dose is not required on the institution of tamsulosirr therapy.

-.
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Fig. 18. Mean Steady-State 24-}Iour Blood Pressures (Acmal Values; mrrlHg) Fnllnwing Treatment with Placebo in [he Presence of ConconliUn(

A[enolol
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Table 41. Mean Changes in Steady-State Viral Signs Following Treatment with Tamsulosin (0.4 mg q.d. (Day II)

and 0.8 mg q.d. (Day 19)) or Placebo, in the Presence of Concomitant Atenolol

Mean Actual Values on
Baseline Day Mean Change from Baseline Day

Day 4 Day I I Dav 19
(Placebo) (0.4 rng q.d.) — (0.8 rng q.d.)

Systolic Blood Pressure (mmHg)
Tamsulosin (n = 8)
Placebo (n = 4)

Diastolic Blood Pressure
Tamstdosin (n = 8)
Placebo (n = 4)

Pulse Rate @pm)
Tamsulosin (n = 8)
Placebo (n = 4)

129.8, 140.0 -14.8, +1.5 -20.3, +1 1.5
137.5, 150.5 -18.5, +6.5 -21.5, +1.()

(rnrtrHg)
81.5, 93.3 -11.5, +0.5 -9.5, + 1.8
82.5, 92.5 4.5, +2.0 -7.5, +2.5

54.9, 64.0 -5.0, i-7.4 -5.8, +6.1
49.5, 64.0 -6.5. +5.8 - w -9.8, +6.3

Note: Dara presented are the ranges m mean values (across trme points) for 12 measurements over a 24-hour
Deriod.

Note: Subjects in the Placebo group received placebo on all study days.
Note: Day 11- sixth day of 0.4 mg ‘q.d. dos~g; Day 19- seventh day of 0.8 mg q.d. dosing.

Table 42. Mean Changes in AUC(ti ,im) of 24 h Vital SignsfromBaselineFollow~gTamsuiosinTr.=ment

)

‘
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)
Table 43. OrthoStatic Test Resultslon Days of Initiation/Changein TarnsulosirtDosing Regimen(Days 6 and 13) and at

Steady-Sta~e (Days 12 and 18), Following Trearrnem wish Tamsulosin or Placebo in the Presence of ConcomicamAtenolol

f&.m~ccudValues
I%cc bo (Basdmc) 0.4 mg q.d, 0.s mg q..i.

Day 5 hy b mY 1~ lh~ mY IS

SyrtalIC Bleed Pressure (mmH,@

Tmmdosin (n = o

Placebo (n - 4)

D-colic Blond Prasurc (mmHg)
TmnwlmIn(n - 8)

Placeba (n = 4)

pulse Raw @pm)
Tauaulcmn (n = n)

Placebo (n = 4)

-8.8,-6.0 -7.7.

+1.0
.7.0.+0.5 -3.5.

+.4.0

+1.3.+4.0 +1.6.
.5,:

.8.0.+?.0 “.,).

+ 1.4. +4.9 +4.6.
+6,1

+1.5. +3.7 +2.5.

+3.2

.7.0. + 1,0 .10.3,-3.5

.0.5. -16.0.+3.5
+ 16.0

+0.0. +4.7 -2.0.+2s

-2. s. -is.+3.5
-1’.i

+4.2. +6.9 +3.5.+5.5

+2.0,+5.5 4.0.5.+*

-8.3.-4.0

-5.5,-1.0

-[.s.
+6.2
-so.
+1.5

+2.4.
+9.3
+2.2.
+7,2

1 Scmdhg mimn supi~ mcasuremcms.

NOW Dam presented arc the ranges in mean mfus (amss time poim) for OKCCmasmmncms (far. eigtx. and mn hours post.dose).

f’41Xe: Subjcco in the Pk&m gmmqIrcceid P cm all S* days.

f40W Day 6- frs! day of 0.4 MS q.d. dcsi~. Day 12- s~ntb day Of O.4 mg q.d. dc6uw Lhy t3 - ftm day of 0.8 mg q.d. dosing: my 18. sinh day of 0.8 mg

q.d. dusing.

Table 44. Summary Statistics for Steady-State PlasmaTrough(Predose) Concennarions (nghd-) of Tamsulosinand Atenolol’ .

~ 0.4mgq.d.Tmnsuimm’ 0.6 mg q.d. TanrsuJosinJ

Dav 6 MY 12 BY 13 my 19 ~~Y JO

Tamnulmin

Cfamsutmin Gw.
In = ED

Mean

SD

Median

Min..Max.

Atcndd

(Tzn_mdmin Grmqx

[. = 8D

Mean

SD

Math

Min..Max.

krald

(Placzta Grotqx

fn = 8])

Mean

SD

McdL811

Min..Maa.

3.27

1.4s

3.57

I.os. 5.s9

35.53

15.61

36.3

12.4. 55.2

69.53

3a. 12

SP.m

32.S. tCd.O

3.55

1.71

3.41

1.55.7.13

34.99

15.61

34.25

t4.s. &3.7

66.63

4t.iQ

62.00

2.S.5. 114.0

9.22
4.07

8.19
4.23. 16.@3

10.38
4.32
10.CQ

4.43.18.Y3

39.93

18.2:

39.s0

17.8. 73.4

66.03
35.6a
65X2

29.1.97.4.

)

1 Mean (SD) atcmld k m I!K Tanmikmn group was 50.03 (22. 14) mglday ad in dw Ptacsbo grcup wa$

56.2S (3 I .4@ mgldy.

: Subjccu in dm Place& grcq KCCIWXI plxxbn on all study days.

f’JOW Oay 12- w@! [cA ah SIX dayl of 0.4 Mg’q.d. dai~ Day 13- mc+aghlevel afru smm days of 0.4 mg q.d. dosin~ Day t9 . trough level ati fix flap of 0.8

w @ dIXIV DaY 20- uough level akvsew days of 0.8 mg q.d. &smg.

. .
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Multiple Dose Study

Study No. US92-OIA
Study Title: A Phase I, Placebo-ControlledStudy of the Safety of ModifiedRelease Tamsulosin in Subjects of the
Target Population Demographics

‘“Investigator and Study Site:

Objectives: The primary objective of this study was to confirm the safety of a once daily dose of 0.4 mg and 0.8
mg of ramsulosin modified release formulation in subjects with demographics similar to the drug’s target population.
The secondary objectives were to (1) study the pharmacokinetics of 0.8 mg q.d. of ramsulosin in relation to 0.4 mg

q.d. under fed conditions; and (2) to study the effects of food on the pharmacokinetics of 0.8 mg q.d. tamsulosin, in

subjects with demographics similar to dre drug’s rxget population.

Study Design: This was a double-blind, randomized, parallel, placebo< ontrolled trial of tamsulosin in middle-aged

to elderly subjects. — *

Subjects: Twenty-four healthy, middle-agedto elderly male subjects were enrolled and 21 subjects completed the
study. One subject on placebo was discontinued after dosing on Day 2 due to ECG abnormalities. Two subjects on

tamsulosin were discontinued on Days 8 and 17, respectively. because of atrial fibrillation and elevated liver
function tests (alanine amirtotransferase levels), respectively. The median (range) ages of subjects on ramsulosin and
placebo were 62.6 (55 - 74) years and 63 ( ) years, respectively, and the mean weights were 80.5 (+ 73.4-
92.3) kg and 86.9 (A79.O - 100.6) kg, respectively.

Formulation, Dosage and Administration: Twenty-four subjects were randomized to tamsuiosin or placebo (18 ‘,
subjects on tamstdosin and 6 subjects on placebo). Subjects on tamstdosirr received placebo for 1 day (Day 1), 0.4
mg q.d. tamsrdosin for 5 days (two 0.2 mg capsules (Lot No. LA617FB) of modified release formulation of
tamstdosin HCl; Days 2-6), and 0.8 mg q.d. for 14 days (four 0.2 mg capsules of modified release formulation of
tamsulosin HC]; Days 7-20). The placebo group received placebo during the entire period. Tamsulosirr or placebo
was administered to subjects half-an-hour after a standardized light breakfast (“fed” condition), except for the last
day of dosing (Day 20), when they were administered half-an-hour prior to breakfast (-delayed meal”).

Blood Sampling and Analysis: Venous blood samples (10 ML each) for determination of ramstdosin plasma
concentrations were collected prior to dosing (O hour) and at 2, 4, 6, 8, 10, and 12 hours following dosing on Days
6, 14, and 20. P!asma samples were stored at approximately -20°C until assayed.
A validated HPLC assay with fluorescence detection was used for ramstdosirr (plasma samples); standard curve (0.5-

20 ng/mL); mean recovery (91.1%, 66.9%, 86.0%, 71.1%, and 65,8% at concentrations of 2, 5, 10, 15, and 20
ng/mL, respectively; n = 5 at each concentration level); sensitivity (LOQ) of 0.5 ng/mL: specificity (no interfering
peaks for tamsulosin or internal standard); in-process quality control samples (CV% of 18.3%. 15.3%, 5.6%, and
3.3%, and accuracy of 100%, 107%, 104%, and 106!%at concentra~ions of 0.5, 3.1, 11.4, and 17.5 ng/rnL.
respectively).

Data Analysis: Non-compartmental analysis was used to determine tamstdosin pharmacokirretic parameters.
Parameters (C-, T-, and AUC(&12Jwere compared between treatments (0.4 mg q.d. versus 0.8 mg q.d.: 0.8 mg
q.d. fed versus 0.8 mg q.d. delayed meal) using ANOVA, and 90% confidence intervals were computed on the ra;io
of the means. T~U (untransformed) was compared between treatments using the Krttskal-Wallis test.

Results: The pharmacokinetics were l$ear over the 0.4 mg to 0.8 mg q.d. dose range under fed conditions. Dose
proportionality was observed in both C.= and AUC{@tnfollowing a doubling in dose from 0.4 mg to 0.8 mg. No
significant changes were observed in T- following this increase in dose.
A comparison of the 0.8 mg q.d. regimen under ‘delayed meal’ versus fed conditions showed a significant increase
in C~U (23%) and AUC(&,2)(18 %) with a delayed meal (Table 45). A delay in meals also resulted in a significant
decrease in T.u, with median T~= occurring at two hours, as opposed to six hours under fed conditions.
IrI general, ramsulosin was well tolerated in this study, both at irritialion of therapy with 0.4 mg q.d-~nd when the
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dose level was increased to 0.8 mg q.d. Two serious adverse events were reported in tamsrdosin subjects, resul[ing

in subject discondnuations from the smay; a trial fibrillation in one subject (judged by the investigator to be remotely
related to study drug) and an increase in ALT to more r.hanthreetimesthe upperlimit of the referencerange in one
subject(judgedby theinvestigatorto be possiblyrelatedto studydrug).

Table 45. Mean (Srandard Deviation) Steady-State Pharmacokinetic Parameters for Tamsulosin Following
Administration of 0.4 mg q.d. in the Fed Sra[e and 0.8 mg q.d. in the Fed State and Under Contltrions of Delayed

‘ Meals’ (Extracted from Appendices 6.1.2.0 and 6. 1.4.1; Study US92-OIA)

0.4 mg 0.8 mg 0.8 mg Rario (90% Ct)2

Fed (A) Fed (B) Delayed Meal (C) BIAS CIB
f
II
‘i A! *12) 96 (34) 105 (38)3 124 (48)3 111 (lol, i22) 118(107.130)

“WnL)

,, -Xlax(nglrnL) 10.8 (3.7) 11.6 (4.2)’ 14.1 (4.8)’ .07 ( 93.122; i23 (107.141)

IIT~= (h) 6.0 (4.0.12.0)4 6.0 (2.0,10.0)’ 2.0 (2.0.6.0)i
--

1 Subjecrs were dosed % hour before (delayed meal) or % hour after (fed) breakfast.
z 90% confidence interval on geomernc least squares mean ratio (%).
3 Normalized to a 0.4 mg dose.
● Median (range).
s Based on dose-nomsatizedvalues: supplementaryanatyses done during preparation of rhe NDA.
CI = Cotildence Inter-vat
Note: A-Day 6 (fifth day of 0.4 mg q.d. dosing); B-Day 14 (eighth day of 0.8 mg q.d. dosing); C-Day 20 (forrrtcenth day of 0.8

mg q.d. dosing).

Sponsor’s Conclusion: The pharmacokinetics of tarnstdosin were linear over the 0.4 mg to 0.8 mg q.d.
dose range under fed conditions. No significant changes were observed in T- following an increase in
dose under fed conditions. Comparison of the 0.8 mg q.d. regimen under ‘delayed meal’ versus fed
conditions showed a significant increase in C- and AUC(@lnand decrease in T- with a delay in meals.
The two dose Ievels of tamsulosin (0.4 mg q.d. and 0.8 mg q.d-) were well tolerated throughout the
study, both at initiation of therapy with 0.4 mg q.d. and when the dose level was increased to 0.8 mg
q.d.

Reviewer’s Commerm “Delayed meal” caused a significant increase in C- (23~) and AUC(@12,(18%) when

compared to fed conditions. The pharmacokinetics of tamsulosirt were linear over the 0.4 mg to 0.8 mg
q.d. dose range under fed conditions.
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Study Number: US93-05

Study Title: A PIacebo-Controlled Double-Blind Evaluation of the Concomitant Administration of Two Dose
Levels of Tamsulosin (YM617) on the Pharmacodynamic Profile of Enalapril (Vasotec@) in Subjects with Essential
Hypertension —

Investigator:

Objectives: The objective of this study was to determine the effects of concomitant administration of tamsulosin (at
a dose of 0.4 mg and 0.8 mg) and enalapril on the pharrnacodynamic profile of enalapnl in subjects with essential
hypertension who were on a stable maintenance doses of enalapril for at least three months.

Study Design: The trial was designed as a randomized, parallel design, double-blind, placebo-controlled study.
Eight subjects were randomly assigned to the tamsulosin treatment and 4 subjects were randomly assigned”to the
placebo treatment.

w

Subjects: Twelve subjects with essential hypertension who were on stable maintenance doses of enalapril for at
least three months were assigned a study number and enrolled into the study. Of the 12 subjects, 8 were randomly
assigned to tamsulosin and 4 to placebo. Ten subjects completed the study, two subjects who were randomized to
tamsulosin were discontinued from the study. The fwst subject had abnormalities in his electrocardiogram (sinus
bradycardia, inferiolateral ST abnormalities, possible ischemia) at screening which increased while still in the
placebo evaluation period, he was then discontinued prior to the start of tamsulosin dosing. The second subject
developed hematuria of moderate severity and was discontinued horn the study after receiving tarnsulosin 0.4 mg
q.d. for 4 days.

Formulation: Study medications were capsules filled with modified release granules of tamsulosin or placebo
granules. The 0.4 mg capsules of tamsulosin were horn a clinically tested batch (Lot. No. SC6174C); the 0.2 mg
capsules were made of a 1:1 mixture of tamsulosin modified release granules and placebo granules (Lot. No.
SC6176C). Placebo capsules, 0.2 mg and 0.4 mg tamsulosin capsules were identical in appearance and supplied in
identical packaging in blister cards.

“Dosage and administration: All subjects received placebo (two capsules) for the f~st five days of the study. On
Study Day 6, the subjects randomized to tamsulosin began dosing with tamsulosin 0.4 mg (two capsules of
tamsulosin 0.2 mg) for seven days. In these subjects, on Study Day 13, the dose of tamsulosin was increased to 0.8
mg (two capsules of tarnsulosin 0.4 mg) for seven days. The subjects in the placebo group continued to be treated
with placebo throughout the entire study period. All these dose regimens were administered concomitantly with the

subject’s usual daily dose of enalapril.

Blood Sampling: Blood sqnples were obtained for the determination of the trough plasma concentration of
tamsulosin and/or enalaprilat before dosing on the following days: Study Day 6:10 ml for enalaprilat, Study Day”12:
10 ml for tamsulosin, Study Day 13:20 ml for tarnsulosin and enalaprila~ Study Day 19:10 ml for tamsulosin,

Study Day 20:20 ml for tamsulosin and enalaprilat.

Pharmacodynamic Parameters: Vital signs (systolic blood pressure, diastolic blood pressure, and pulse rate) were
measured over a 24-hour period on Study Days 4, 11, and 19. Sitting vital signs were measured after the subjects
were sitting for 5 or more minutes at pre-dose, 10 a.m., 12 noon, 2 p.m., 4 p.m., 6 p.m., 8 p.m. and pre-dose the
following day. Supine vital signs were measured at 10 p.m., 12 midnight, 3 a.m. and 6 a.m.

Analysis:A validated HPLC assay with fluorescence detection was used for tamsulosin (plasma samples); Standard
curve (0.5-60 ng/mL); mean recovery (74.7°/0, 7!?.7°/0, and 79.8°/0 at concentrations of 50.0, 8.0, and 1.Q ng/mL,-.
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respectively; n=3 at each concentration level); sensitivity (LOQ) of 0.5 ng/mL; specificity (no interfering peaks for
tamsulosin or internal standard); in-process quality control samples (CVYOof 8.6Y0,3.70A,and 4.8Y’0,and accuracy
of 94°/0,97°/0,and 1010/0at concentrations of 50.0, 8.0, and 1.0 ng/mL, respectively). A validated radioirnmunoassay
with a ‘z~I-enalaprilattracer was used for enalaprilat (plasma samples); Standard cutie (8 -200 pg/mL); sensitivity
(LOQ) of 8 pg/mL; specificity (no significant cross-reactivity with enalapril: <0.6%); in-process quality control
samples (CVO/Oof 25.2°/0, 19.2Y0,and 6.6°/0,and accuracy of 119.70/o,111.4°10,and 110.6°10at concentrations of 8,
25, and 100 pg/mL, respectively).

Results: In the subjects randomized to tarnsulosin, the mean trough plasma concentration of enalaprilat in the
tarnsulosin group was 9.1, 9.3 and 8.2 rig/ml at the end of placebo-evaluation phase (before administration of the
dose on Study Day 6), at the end of 0.4 mg q.d. tarnsulosin-treatment period (before administration of the dose on
Study Day 13) and 0.8 mg q.d. tamsulosin-treatment period (before administration of the dose on Study Day 20),
-~~oe~.:lv.? ~..*he Sae tfie po~~, tie mea &OU@ plasmaconcentration of enalaprilat in the placebo group was
.7, j.~ ~~?,, d, respectively. The mean trough plasma concentration of tamsl: Iosin was. reflectin~- its dose

wopor 16 .L..io. . ‘,rig/ml and 9.9 rig/ml at the end of 0.4 mg q.d. treatment period and d the enti 0.8 mg q.d.
&eatrnent period, respectively.

The following Table 46, gives the results of vital sign measurements over 24 hours on selected stu~y day~, the
ranges of mean observed values on the baseline day, and the ranges of mean changes from baseline day to
tarnsulosin treatment days are presented. None of the changes suggests a clinically important difference between
the tamsulosin group and the placebo group. Range of the mean changes in vital signs (none were significant) at
each time point over 24-hours from baseline day to tamsulosin treatment days are summarized in the following
table:
Table 46.

Mean Actual Value on
Baseline Day Mean Change from Baseline Day

Study Day 4 Study Day 11 Study Day 19
(Placebo) (0.4 mg q.d.) (0.8 mg q.d.)

Systolic Tamsulosin 124.8 -138.0 -6.7- +9.0 -8.3- +14.0
Blood
Pressure

Placebo 123.5 -128.5 -5.0- +10.0 -8.5- +5.5

[rnmHg)

Diastolic Tamsulosin 76.8 -94.3 -7.0- +10.7 -8.0- +14.3’
Blood
Pressure

Placebo 76.0 -90.5 -8.0- +3.5 -7.0- +3.5

[mmHg)

Pulse RateTamsulosin 63.5-73.9 -5.2-+6.8 -2.(3- +4.7
;bpm)

Placebo . 62.0-74.5 -7.0-+6.0 -4.0-+9.0

Sponsor’s Conclusions: In a select population of subjects with essential hypertension, the administration of
tarnsulosin with enalapril did not significantly alter the pharmacodynamic effects of enalapril. The concomitant
administration of tamsulosin and enalapril did not produce a clinically significant lowering of blood pressure and
resuhed in an acceptable adverse event profi)e. The results of this study indicate that a dose adjustment would not
be necessary in the target population whert,the two agents are administered concomitantly.

Reviewer Comments: The plasma levels indicate that there is no pharrnacokinetic interaction in either direction.
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Study Numben US93-06

Study Title:A Placebo-ControlledDouble-BlindEvaluationoftheEffectsoftheConcomhantAdministrationof
TwoDoseLevelsofTamsulosin(YM617) (0.4 mg q.d. and 0.8 mg q.d.) on the Pharrnacodynamic Profile of
Warfarin Sodium (Coumadin@)

Investigator:

Objectives: The objective of this study was to determine the influence of co-administration of tamsulosin (at doses
of 0.4 mg q.d. and 0.8 mg q.d.) on the pharmacodynamic activity (prolongation of coagulation time) of warfarin.

Study Design: The study was divided into two phases. The fu-stphase was used to establish a dose of warfarin that
would cause anticoagulation and a stable prolonged PT. The subjects that achieved a stable prolonged PT were

entered into the double-blind portion of the study. Following stabilization of PT to >30~0 of baseline a stable PT
was defined as one with not more than a 2-second variation on two separate days. During the second phase of this
study, double-blind medication was administered. The twelve eligible subjects were randomly assigned tveither
tamsulosin or placebo treatment plus their established daily warfarin dose. The eight subjects that were randomized
to tamsulosin were dosed with tamsulosin at 0.4 mg q.d. for 5 days followed by 0.8 mg q.d. for 5 days.

Subjects: Six subjects completed the study: three subjects who were randomized to tamsulosin and three to placebo.
Six subjects were discontinued from the study after the start of the double-blind therapy, 5 on tamsulosin and one on
placebo. Of the five subjectson tarrm.dosin,3 were discontinuedbecauseof laboratory results from samples
obtained prior to the fmt dose of tamsulosin; two of the three for increases in PT over the narrow range defined in
the protocol and one due to the development of an infection.

Formulation: Test materials were capsules that contained tamsulosin hydrochloride(YM617) 0.2 mg and 0.4 mg in
a modified release formulation and identical placebo capsules. All capsules (placebo and tamsulosin 0.2 mg and
0.4 mg capsules) were identical in appearance and supplied in identical packaging. The warfarin used in this study
was the Coumadin@ brand manufactured by Dupont Pharmaceuticals in 1 mg, 2 mg, and 5 mg tablets. The dosing
of warfarin was open and not blinded.

Dosage and administration: Starting on Study Day O, 18 subjects were dosed with warfarin until their PT was
>300/0over their Stidy Day () pT, but less than 20 secon~. The starting dose of warfarin was 3.0 mg. Dose

adjustment of 1 or 2 mg of warfarin was based on the results of PT, judgment of the investigator, and the agreement
of the investigator and sponsor. The fwst 12 subjects who had a stable prolonged PT (no more than a 2-second
variation of their PT on two separate days) were enrolled into the double-blind portion of the study. After a stable
prolonged PThadbeenestablkhed,thedoseofwarfarinwasmaintainedfortheremainderofthestudyuntilStudy
DayDB 11.Twelve subjects were randomly assigned to either tamsulosin treatment or placebo treatment. Eight (8)
subjects were dosed with tamsulosin at 0.4 mg q.d. for 5 days followed by 0.8mg q.d.for 5 days. Four control.
subjects were dosed with placebo capsules for the duration of the study.

Blood Sampling: Blood samples for the determination of the plasma concentration of tamsulosin and warfarin were
obtained prior to the morning dose of double-blind medication on Study Days DBI, DB6, and DB 11. Additional
blood samples were drawn before subjects were discontinued from the study. Blood samples for the determination
of PT/PTT were drawn every morning of ea~h Study Day around 7:00 am, before the morning dose of placebo.

)

Analytical Procedures: A validated HPLC assay with fluorescence detection was used for tanmdosin (plasma
samples); Standard curve (0.5-60 ng/mL); mean recovery (74.7%, 79.7’%0, and 79.8?4 at concentrations of 50.0, 8.0,
and 1.0 ng/mL, respectively; n=3 at each concentration level); sensitivity (LOQ) of 0.5 ng/mL; specificity (no
interfering peaks for tarnsulos~ or internal standard); in-process quaIity control samples (CVO/O of 5.8’?Jo,1.OO/O,and
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9.8Y0,tid accuracy of 88%, 94’%o,and 106% at concentrations of 50.0,8.0, and 1.0 ng/mL, respectively).

j A validated HPLC assay with ultraviolet detection was used for warfarin (plasma samples); Standard curve (10 -
2000 ng/mL); mean recovery(88.4Y0,91.6’Yo, and 9 1.2% at concentrations of 1500, 150, and 20 ng/mL,
respectively; n=3 at each concentration level); sensitivity (LOQ) of 10 ng/mL; specificity (no interfering peaks for
warfarin or internal standard); in-process quality control samples (CVO/oof 3.7°/0, 1.4°/0, and 1.3°/0,and accuracy of
109?40,10IV., and 105’XOat concentrations of 1500, 150, and 20 ng/mL, respectively).

Results: Warfarin dose and prothrombin times are presented in Table 47.
TABLE 47: WARFARIN DOSE AND PROTHROMBIN TIMES

TAMSULOSIN-TREATED SU6JECTS

Study nay 01 03 04 06 07 09 10 11
.: X:,;,- .

I

PLACEBO-TREATED SUBJECTS

I02 05 08 12

3mg 3mg 3mg 3mg

12.Osec 11 .8sec 11 .9sec 12.Osec
—*

PLACEBO EVALUATION DAYS

FFR=17.4sec 15.7sec 14.lsec 15.lsec

18.Osec 17.7sec 15.9sec 18.2sec

WE 8 4 mg 5 mg 5 mg 6 mg 7 mg 7 mg 5 mg 6 mg

O mg 17.4sec 16.4sec 15.5sec 15.Osec 13.7sec 16.8sec 18.lsec 14.4sef

aEEiE
DOUBLE-BLIND DOSING DAYS

6 mg

I

7 mg J mg 5 mg 6 mg

!16.7sec 15.8sec 19.9sec 19.5sec 17.4se[

6 mg 7 mg 7 mg 5 mg 6 mg

17.Osec 15.9sec 19.8sec 18. 6sec 18 .2set

4 mg 6 mg 7 mg 7 mg

17.Osec 18.6sec 16.3sec 17.7sec

DBl 3mg - 5mg

0.4 mg 20.3sac 21 .5sec 17.7sat

D82 3mg # 5mg

0.4 ma 21 .Osec 19. 5sec 18.2sec +-+-H-=18.lsec 16.5sec 21.3sec 19.7sec 18.lsec

19.2sec 16.5sec 20.Osec 20.lsec 17.2ma m16.5sec19.9sec 17.6sec 18.8sec

DB3 - # 5mg 6mg # # 4mg 6mg

0.4 mg 21 .3sec 16.8sec 19 .4sec 20.3sec 15.6sec 18.Osec 20.2sec 16. 8sec I 4mg 4mg I 7mg 6mg
17.3sec 20.6sec 18.1 sec 17.7sec

i3B4 # # 5mg -- # # 4mg 6mg

0.4 mg 20.3sec 14.lsec 20,0sec 21 .9sec 14.lsec 14.8sec 20.8sec 17.9sec

4mg - 7mg 6mg

18.Osec 21 .5sec 19.5sec 17.7sec

DB5 # - 5mg # -. 4mg 6mg

0.4 mg 16.7sec 19.7sec 20.7sec 20.3sec 18.Osec H++%+%DB6 # - 5mg # - – 4mg 6mg

0.8 mg 13.6sec 19. 7sec 18.Osec 18.6sec 18 .2sec [18.3secll 6.3sec120.8secll 7.8sec

DB7 - - 5mg # - - 4mg 6mg
0.8 mg 19.4sec 14.4sec 17.5sec 19.2set

DB8 - - 5mg 4mg 6mg

0.8 mg 18. 6sec -- 16.3sec 18.7se<

D89 - - 5mg 4mg 6mg

0.8 mg 18.3sec - 16.lsec 17.7sec

DB1O - - 5mg - – - 4mg 6mg

0.8 ma 19.Osec 16.3sec 14.3set

4mg # 7mg ‘6mg

18.6sec 14.Osec 20.4sec 17. 8sec

EkEE
5 iiik16.4sec 13.6sec

14.9sec 13.5sec w
olacebo-

t.lone I 1 11. Bsec I I 11.5sec12.5sec 12.lsec 12.lsec 11.8sec

gased with warf arin dosing, but the mean FT was similar in tha 3 tamsulosin-treated subjacts ( 18.83 sacondsl and in the 3,

treated subjacts (18.97 seconds) at the end of tha 0.4 mg dosing pariod (Study Day 066). At the end Of the 0.8 mg closing period (DB1 1), the

The PT in~,,

mean PT was 16.2 seconds in the tamsulosin-treatad sub~ects and 16.93 saconds in the placebo-treated subjects.

The results of the determination of the plasma concentration of warfarin and tamsulosin in the subjects who
completed the study are shown in Table 48. ne dose of warfarin varied among the subjects as it was related to
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their PT, but the dose of warfarin was constant during the double-blind dosing period for the individual subjects.
None of the subjects in the tamsulosin treatment group had an increase in plasma warfarin concentrations during I

I

the DB treatment days and in fact the concentrations decreased. One subject (Subject in the placebo dosing
group had an increase in his warfarin plasma concentration; the other two subjects had a decrease.

TABLE 48: PLASMA WARFARIN AND TAMSULOSIN CONCENTRATIONS —

DB Day 1’ OB Day 6 DB Day 11

Subject Warfarin Warfarin Plasma Wartarin Plasma Tamsulosin Phama Warfarin Plasma Tamsulosin

Number Dose* Cone. COnc. Cone.’ Cone. Plasma Cone.d

(mg) (ngfml) fnglml) (nglml) (nglml) (nglml)

TAMSULOSIN TREATMENT GROUP I

5.0

4.0

6.0 ..

PLACEBO TREATMENT GROUP I

4.0 .— -

7.0

6.0

Sponsor’s Conclusions: In a limited number of subjects, the results do not rndicate that a dose adjustment of either .“
warfarin or tamsulosin would be necessary when tarnsulosin and warfarin are administered concomitantly.

Reviewer’s Comments: It is difficult to draw definitive conclusions born the study as only half of the subjects
completed it. The results are consistent with a low extraction ratio drug that is highly bound to serum proteins. If
tarnsulosin displaces warfiu-in from binding sites the total warfarin levels would decline, which appears to be the

[
)

case, and the unbound concentration would remain the same, which appears to be reflected in the unchanged
prothrombin time. However, the results are inconclusive and no inference can be made.

Study Number: US93-07

Study Title: A Placebo-Controlled Evaluation of the Effects of the Concomitant Administration of Tarnsulosin (0.8
mg) on the Pharmacokinetic Profile of Intravenous Digoxin (Lanoxin@) in Normal Healthy Subjects.

Investigator

Objectives: The objective of this study is to determine whether the concomhantadministrationoftarnsulosinat.a
dose of 0.8 mg q.d. with d~goxin will affect the pharmacokinetics of digoxin.

Study Design: This trial was an open label, sequential design, placebo-controlled study consisting of two periods.
Each subject received placebo during Period 1 and tamsulosin during Period 2; thus, each subject served as his own
control. On the second day of placebo dosing (Teriod 1), al] subjects received a single intravenous 0.5 mg dose of
digoxin. Blood was drawn and urine was coj]ected over 96 hour period for digoxin pharmacokinetic
determinations. This was repeated when all of the subjects were being dosed with 0.8 mg tamsDIosin after they had
reached a steady state. Tamsulosin blood concentrationswere measuredon the day of concomitant dosing with
digoxin.

Subjects: Ten healthy male subjec~ with a mean age of 31.9 years were enrolled into the study. One Subject was-. ,..
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discontinued on Study Day 1I due to an elevated SGOT and SGPT. The elevation of serum enzymes began while

\ the subject was being treated with placebo and at?er a single intravenous dose of digoxin.
.1

Formulation: Tamsulosirt used in this study was a modified release formulation maimfactured by Yamanouchi
Pharmaceutical Company, Ltd. It was supplied in capsules containing 0.2 mg or 0.4 mg of tamsulosin
hydrochloride, and matching placebo capsules, which were identical in appearance. Their lot numbgrs were 92-
A22CC (0.2 mg tamsulosin capsules), 92-A44AA (0.4 mg tamsulosin capsules) (to be marketed formulations) and
92-AOOBB(placebo capsules). Intravenous digoxin (Lanoxin@)wasobtained horn a licensed pharmacy.

Dosage and administration: Two placebo capsules were administered to all subjects on Study Days 1-8. Two
capsules of 0.2 mg tamsulosin were administered on Study Days 9 and 10. Two capsules of 0.4 mg tamsulosin were
administered on Study Davs 11-18. All oral medications were taken approximately thirty minutes after breakfast.
All subjec?s r.- “ 1 . ~, “-.-wenous dose of 0.5 mg of digoxin over five minutes on Study Da~’s2 and 15
qqmn::i-- -> ..:,:? “:redcfast using a syringe infision pump (Medifilsion Inc, model 201J1) ? c!a;
indweii!r- ~.. .,

Blood Sampling: On Study Days 2 and 15 serum concentrations of digoxin were measured at pre-~ose, 925,0.5,
0.75, 1, 1.5,2,4, 8, and 12 hours after an intravenous dosing of digoxin. On Study Days 3 through 6 and 16
through 19, serum digoxin concentrations were measured once daily at 24,48, 72 and 96 hours post-dosing.
Concentrations of digoxin in the urine were measured from 12-to 24-hour urine collections on the same days as
senun digoxin determinations.

..

.)

Analytical Procedures: Digoxirt was analysed by fluorescence polarization immunoassay. Sensitivity was 0.2
rig/ml and accuracy 99.0- 108.00A.Witim run precision was 5.75%, 3.15Y0,1.87’XOat concentrations 0.75, 1.5 and
3.5 rig/ml respectively. At these concenh-ations, between run precision was 4.29?40,2.3% and <1.VOrespectively.
Tamsulosin was analysed by a validated HPLC method with fluorescence detector. For quality control samples the
interday precision was 9.52°/0 or better and mean accuracy was within the range of 92.90/&104°/0.At the minimum
quantifiable level of 0.5 rig/ml the interday precision was 8.68% and accuracy was 106%.

Results: Ten subjects completed Period 1 of the study. Nine of the ten subjects completed Period 2. Subject
was dkcontinued from the study on Study Day 11, after receiving two doses of tamsulosin. The reason for
discontinuation was elevated SGOT and SGPT, which fmt occurred on Study Day 8, during the placebo treatment
period. Digoxin serum and urine data were best fit by a linear, open, four compartment structural model. The
parameter estimates agreed well with previously reported data in normal volunteers. Results of the two 1-sided
hypothesis tests, on fitted parameters for digoxin, are shown in Table 49. The mean ratio, ZR, contrasted the

parametervaluesfrom Period 2 to those tlom Period 1. The mean of the Ln(ratio), ~~n(~), was the statistic for

which hypothesis testing was performed. All of the null hypotheses were rejected, the two study periods were
equivalent in all of these parameters. The probability, that the true pbm) for each parameter was within FDA
guidelines, was greater than 0.998, for all values.

)
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Table 49: Equivalence of Fitted Digoxin Parameter ValuesBetweenPeriods

Vss CLt CLr AU(& T%AZ

MeanRatio, ZR 1.05 0.966 1.02 1.01 — 1.08

SE of the ~R 0.044 0.0092 0.024 0.007 0.045

MeanLn(Ratio),~Ln@) 0.0384 -0.0353 0.0215 0.00923 0.0687

SE of the ~L,@) 0.0398 0.00939 0.0224 0.00681 0.0399

Ii Probability* >0.999 >0.999 >0:999 > 1),999 0.998

● The aposteriori probability that the true ~Ln(R) is between Ln(O.8)and Ln(l .25). “– -

The tarnsulosin plasma concentration data were fit by a linear, open, three compartment structural model, with the
oral input described by a fmt order process (ka) with a lag time (TLag) between administration of the study dose
and the onset of systemic absorption. Parameter estimates agreed well with previously analyzed data obtained from
young, normal volunteers. One patient was an outlier which was ascribed to initial poor absorption resulting from
gastrointestinal problems.

Three subjects complained of being dizzy, lightheaded or having a flush upon standing during the orthostatic testing
6 hours after an intravenous digoxirt administration wPA concomitant oral dose of tarnsulosin 0.8 mg.

Sponsor’s Conclusions: There is no evidence that oral tamsulosin causes any change in the single-dose

pharmacokinetics of intravenous digoxin in normal volunteers.

Reviewer’s Comments: The absence of a tamsulosin-digoxin interaction is limited to a single dose of digoxht
administered intravenously. It is unclear if longterm treatment of the two drugs concomitantly might produce
different results or if a pharrnacodymmtic interaction is feasible.

Study Number: US93-08

Study Title: A Double-blipd, Placebo-controlled, Cross-over Study to Determine interactions between Intravenous
Furosemide (Lasix@) and OralYM617 (0.8 mg) in Normal Healthy Subjects.

Investigator:

Objectives: The objectives of this study were, to determine whether there is an effect of tamsulosin (at a dose of
0.8 mg) on the pharrnacodyrmmic activity of furosemide in healthy male subjects, and to determine whether there is
an effect of furosemide on the steady-state plmrrnacokinetics of tamsulosiri (0.8 mg).

Study Design: This study was a double-blind, placebo-controlled, two-way cross-over study conducted in ten (10)
healthy male subjects. SubjecK were randomly assigned to either tarnsulosin or placebo for eight days when a 20-.
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mg dose of intravenous furosemide was administered to ail subjects. After 5 days washout the tamsulosin and
placebo where crossed over and the procedure repeated.

Subjects: Out often subjects enrolled to the study, nine subjects completed both Study Periods. One subject
(Subject was discontinued on Day A9 after the completion of Period 1 due to elevated serum enzymes, which
occurred on Study Day A7. This subject received placebo treatment during Period 1 and was dosed with
intravenous firosemide on Day AS.

—

Formulation:Studymedicationswere capsules filled with either modified release granules of tarnsulosin (to be
marketed product) or placebo granules. The lot numbers were 92-AOOBB(placebo capsules), 92-A22CC (9.2 mg
tamsulosin capsules) and 92-A44AA (0.4 mg tarnsulosin capsules). The intravenous form of tlrosemide (Lasix@)
was obtained in sealed bottles from a licensed pharmacy and administered by the study persomel.

Dosage and a.... .: ‘. . c td two placebo capsules on the fwst day (Day 1) in each Study
Period. On Study.. ,.,.. : :u~y eriod, the subjects randomized to taxnsulosin in each Period (Grou:,
I in Period 1 and Group II in Period 2) were administered tamsulosin 0.4 mg (two tamsulosin 0.2 mg capsules) q.d.
on Study Days 2 and 3, followed by 0.8 mg (two tarnsulosin 0.4 mg capsules) q.d. on Study Days 4 through 8. The
other subjects who were random.wed to placebo were treated with placebo born Day 1 through Day= in f.f%tStudy
Period (either Period 1 or 2). There was a 5 day interval between Study Periods. All subjects received a single
intravenous dose of 20 mg of fitrosemide over 2 minutes on Study Day 8 of each Study Period approximately one-
half hour after breakfast.

Blood Sampling: Plasma concentrations of tarnsulosin were determined on Study Days 7 and 8 of Periods 1 and 2,

at pre-dose, 2, 4, 6, 8, 12 and 24 hours after dosing.

Furosemide Pharmacodynamics: The concentration of electrolytes in the urine were determined for 24 hours
before (Study Days 7 of Periods 1 and 2) and after (Study Days 8 of Periods I and 2) the intravenous administration
of a dose of fiwosemide. Urine was collected at hourly intervals for the fmt hvelve hours and at four hour intervals
for the next twelve hours.

AnalyticalProcedures:TaMsulosin was analysed by a validated HPLC method with fluorescence detector. For
quality control samples the interday precision was 0/0 or better and mean accuracy was within the range of
92.9%- 104%. At the minimum quantifiable level of 0.5 rig/ml the interday precision was ‘/o and accuracy was

0/0 .

Results:

Table 50 is a summary of the mean amoun~ of the four electrolytes, excreted over the merged collection intervals (O
to 6, 6 to 12, 12 to 18 hours), on each of the four days that urine was studied (Days 7 and 8 during placebo and
during YM6 17). nese dah were analyzed by repeated measures ANOVA; each electrolyte was considered
separately. In none of the preliminary analyses, was ‘period’ significant (p > 0.05).

The YM617 plasma concentrations, from Study Days 7 and 8, respectively, were best fit by a linear, open, three
compartment model, with the oral input described by a first order process (ka) with a lag time (TLag) between ad-
ministration of the study dose and the onset of systemic absorption. The tamsulosin plasma concentrations and fitted
pharmacokirtetic parameter values from Day 7, agreed well with earlier studies of tarnsulosin in normal subjects.
However, parameter values derived during concomitant fitrosemide administration (day 8), were significantly
different. The mean (and SE), of the ratio of tarnsulosin parameter values (Table 51), determined from Day 8 data
divided by values flom Day 7, were: Vss/F (total apparent steady-state volume), 1.1 (O.13); CLtlF (total apparent
plasma clearance), 1.45 (0.084); TYJZ (terminal half-life), 0.82 (0.075); Tmax (time to maximal observed
concentration), 1.2 (0.24); and Cmax (maximum observed concentration), 0.89 (0.08). Specifically, in these normal,
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male volunteers, CLt/F was increased by ,0/0and TY~ was decreased by 0/0, by a single IV dose of firosemide, .
20 mg. The inequivalence and significant differences were probably due to a firosemide-associated increase in

(total oral clearance of tamsulosin~

Table50 Amounts of Electrolytes Excreted

O-6 hours 6-12 hours 12-18 hours
(mEq) (mEq) (mEq)

Na+ Eccretion Patterns

‘Ii+cetm,done 80,0 71.5 57.7

1 .,< ‘ione 78.8 54.3 55.5

Pkweb. + i%rosemide 143 37.3 40.6

YM617 + Furosemide 140 50.1 38.4

Cl- Excretion Patterns

Placebo,alone 81.1 65.3 !4.6

YM6 17, alone 78 51. I 51.1

Placebo + Furoscmidc 176 30.6 28.2

YM617 + Furoscmide 172 38.3 24.6

~ .&sOetion Patterns

Placebo, alone 40.7 30.5 20.6

YM617, alone 41.7 24.3 19.8

Placebo + Furosemide 49.3 20.4 13.2

YM617 + Furosemide 43.7 22.0 9.38

dg’: Excretion Patterns

Placebo, alone 3.96 3.90 4.36

YM617, alone 3.56 3,07 3.5”7

Placebo + Furoscmidc 4.42 2.52 3.02

YM617 + Furosemide 3.98 2.51 2.96

.,.

.,-----

(
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Ie 51:Equivalence, BetweenPeriods,of F

Mesn RStiO,~R

SE of rhe ~R

Minimum

Maiiass

Msxisnurn

II MeanLsl(fitio), i,~,,,.....

dYM617parameter Values

1.08 1.45 0.824

0.13 0.0s4 A075

0.739 1.09 0.446

0.872 1.47 0.892

1.84 1.79 1.14

: C.02.?9 0.360 -0.233

SE of the ~Lm{&, :,. 0.05% 0.103

Probability’ 0.911 0.0256 0.46?

b ND’ <0.001 ‘– O.055T

~c a posterioti probabilitytit the true ~ is betweenLn(O.8)snd Ln(l .25)
Ile a postcn”ori pmbsbdity rbst b true ~ is equsl m zero

‘ Not done

Sponsor’s Conclusions: There was no effect of tarnsulosin (at a dose of 0.8 mg q.d.) on the pharmacodynamic
activity of furosemide (excretion of electrolytes). Co-administration of a single IV dose of furosemide (20 mg)
significantly increased CLW (by 45°/0)and decreased the terminal half-lives (by 18°/0)oftamsulosin. The
concomitant administration of tamsulosin and intravenous furosemide did not cause any clinically detectable

( hypotension. Concurrent administration of tamsulosin and fiosemide was well tolerated. The results of this study
indicate that concomitant administration of tamsulosin and furosemide would not cause safety issues of clinical,,
concern.

Reviewer’s Comments: One patient showed signs of postural hypotension 6 hours after t%rosemide administration
and may indicate that some pharmacodynamic interaction is possible. Safety is probably not an issue since the
response to tamsulosin will be reduced.

Study Number: US93-09

Study Title: A Study on the Effect of the Concomitant Administration of Cimetidine Hydrochloride (Tagamet@) on
the Pharmacokinetic Profile of a 0.4 mg Dose of Tamsulosin (YM6 17).

Investigation (

Objectives: The objective of this study was to determine if the concomitant administration of cimetidine will effect
the pharrnacokinetics of tamsulosin at a dose of 0.4 mg.

Study Design: This trial was a non-random,ized,sequentialdesign study.

Subjects: Ten subjects, with a mean age of 30.6 years, completed the study.

Formulation: Study medications were capsules tilled with either modified release granules of tamsulosin (to be
marketed product) or placebo granules. The lot numbers were 92-AOOBB(placebo capsules) and 92-A44AA (0.4
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rng tamsulosin capsules).Cimetidine Hydrochloride (Tagamet? lot numbers 7763T26 and 7703T26 was used..

Dosage and administration:All 10 subjectswere administereda 400 mg q6h dose of cimetidine on Study Days 5.
10. Starting on Study Day 1, all subjects were dosed with a single daily dose of tamsulosin matching placebo
except for Study Days 2 and 8, when tarnsulosin 0.4 mg was administered. All subjects received a single oral 0.4

mg dose of tamsulosin, without concomitant administration of cimetidine on Study Day 2, andwithconcomitant
administrationof cirnetidineonStudyDay8.

Blood Sampling Plasma levels of tarnsulosin were measured at pre-dose, 0.5, 1,2,3,4,5,6,8, 10, 12, 16,24,30,
36, and 48 hours after tarnsulosin dosing on Study Days 2 (without cimetidine) and 8 (with cirnetidine).

Analytical Procedures: Tamsulosin was analysed by a validated HPLC method with fluorescence detector. For
quality control samples the interday precision was 0/0or better and mean accuracy was within the mnge of
92.9?4- 10~”~ At the minimum quantifiable level of 0.5 ng/ml the interday precision was 0/0and accuracy w-as

.-. O/O.

Results: The tamsulosin plasma concentrations were best tit by a linear, open, three compartment structural model,

with the oral input function described by a fmt order process @a) with a lag time (TLag) between %dmirfl?tration of
the study dose and the onset of systemic absorption. Figure21, depicts the average plasma concentration profiles

(and sol), in both study periods.

Figure 21. Average Tamsuloein plasma concentrations
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~Tamsuiosin - . ■ . .Tamsulosin + Cimetidine

Co-administration of cirnetidine and taMSUIOSinwas associated with a statistically significant decrease in the

tamsulosin oral clearmce (CLW) ~d steady-state distribution volume (VSSYF). The change in clearance, probably

caused by inhibition of tamsulosin metabolism by cimetidine, was not accompanied by a significant increase in
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term~al half-life. ‘fllis was because the changes in CLt/F and Vss/F had off-setting effects on half-life. Because
,’

[
absolute bioavailability of tamsulosin is almost ~o/o,tie ~cre~e ~ tamsuIosk plasma concentrations and

decrease in CLt/F and oral distribution volumes during co-administration of cimetidine, were unlikely to be related
to an increase in oral availability. It could be speculate~ that the mechanism of the cirnetidine-associated decrease
in volumes, may be decreased tissue uptake. The observed decrease in CLtfF would be predicted to provide a
median (range), increase in average steady-state concentrations, of O/O. No significant or unexpected changes in
vital signs, 12-lead EKGs, physical exams or clinical laboratories results were observed during po~~dose testing.

Sponsor’s Conclusions: It can be concluded that tamsulosin erm be administered concomitantly with cimetidine
without dose adjustment.

Reviewer’s Comments: The sponsors conclusion that an increase of. % in average steady-state tamsulosin
concentrations would not be c!: -.!h invm-tartt in most patients is based on the usual dose of 0.4 mg and the fact
that a dose of 0.8 mg is still :1. :VV. - .,. .i:.ii>ri? q~de ~ the. laM for increasing @tedose to 0.8 mg h which

0/0increase m tarnsuic. . ~loau,W,, .. ..case a - !~:~ay :mically important. A warning should be included in the
label.

Study Numbec US93-10 —-

Study Title: A study to determine if the concomitant administration of tarnsulosin (0.8 mg q.d.) affects the
pharmacokinetic profile of theophylline (5 mg/kg).

Investigation i

Objectives: The objective of this study was to determine if the concomitant administration of a 0.8 mg dose of
tamsuiosirr at a steady state would affect the pharmacokimetics of theophylline (administered as 5 mghcg over a
minute intravenous infusion).

Study Design: This single-blind, crossover pharrnacokinetic study was conducted in ten normal subjects.

Subjects: Ten healthy male subjects with a mean age of 27.3 years were enrolled into the study. One subject was
discontinued on Study Day I due to an elevated platelet count. He was dosed with placebo capsules but did not
receive tamsulosin nor theophylline.

Formulation: Study medications were capsules filled with either modified release granules of tamsulosin (to be
marketed product) or placebo granules. The lot numbers were 92-AOOBB(placebo capsules), 92-A22CC (0.2 mg
tarnsulosin capsules) and 92-A44AA (0.4 mg tamsulosin capsules). Theophylline was administered intravenously as
Labophylhne@

Dosage and administration: All subjects received two placebo capsules one-half hour after lunch on Study Day O
and one-half hour after breakfast on Study Days 1, 2, and 10. TarnsuIosin 0.4 mg [tWO(2) 0.2 mg tamsulosin .
capsules] was administered once daily during Study Days 3 and 4; the 0.8 mg q.d. dose [two (2) 0.4 mg tamsulosin
capsules] was administered from Study Day 5 to Study Day 9. All subjects received a 5 mg/kg intravenous dose of
theophylline one hour after the dose of placebo or timsulosirr by a 30 minute infirsion (with an infusion pump) on
Study Days I (placebo dosing day) and 9 (tarnsulosin 0.8 mg q.d. dosing day).

Blood Sampling: On Study Days 1 and 9, plasma levels of theophylh.ne were measured just before dosing and at
0.17 (10 minutes), 0.33 (20 minutes), 0.5 (30 minutes), 1, 2, 4, 6, 8, 12, 16, and 24 hours afier the start of the
theophylline infission. On Study Day 9, the plasma concentrations of tamsulosin were measured prior to dosing and
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at 4, 6,’and 8 hours afler &@y

Analytical Procedures: Plasma samples were analyzed for theophylline by validated HPLC assay. The mean
accuracy was in the range of 96.50/0- 106°/0.The interday precision was 0/0 or better and the mean accuracy was in
the range of 98.3”/0-104%. At the minimum quantifiable level of 0.2 ug/ml the mean interday precision was %
and accuracy was O/O. Tamsulosin was analysed by a vrdidated HPLC method with fluorescence detector. For
quality control samples the interday precision was ‘?/oor better and mean accumcy was witiin the range of
92.9%- 104%. At the minimum quantifiable level of 0.5 rig/ml the interday precision was :0/0and accuracy was

‘?/0.

Results: There was no evidence that the oral dose of tamsulosin caused any change in the single-dose disposition of
intravenous theophylline in normal male volunteem (See Table 52). The Day 9 mean tamsulosin Cmax and me-dose
concentraticms ~~reed with other similar data in normal volunteers.

.

TABLE 5!: ~‘Li.m(S+mdard Deviation) Model-Fitted and Non-Compamnental Pharmacokinetic
Parameters and Comparative Statistics for Theophylline, in the Presence and Absence of Concomitant
Tamsulosin (Extracted from Study US93-1O) .— -

Without Tarnsulosin Whh Tamsulosin Mean Ratio*J
(Day 1) (Day 9) Day 9:Day 1

V,, (L/kg) 0.493 (0.040) 0.518 (0.053) 1.05

Vp(L/kg) 0.491 (0.040)’ 0.517 (0.068)’ 1.05

CL (L/h/kg) 0.0629 (0.0162) 0.0661 (0.0171) 1.07
0.0626 (0.0158)1 0.0663 (0.0 193)’ 1.08

17,(h) 5.68 (1.13) 5.85 (2.08) 1.03

4UC(0-M)@g”hhll) 83.2 (19.5)1 75.3 (20.8)’

4UC- @g=Mml) 85.1 (23.1) 83.2 (28.9) 0.98
85.5 (23.1)’ 83.2 (30.0)] 0.99 -

~.= (,@ml) 9.85 (1.15)1 9.75 (1.71)’ 0.99
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TAMSULOSIN DISEASE INTERACTIONS

( RENAL IMPAIRMENT
Study Number: US92-04

Study Title: A Study on the Evaluationof the PharmacokineticProfile of Tamsulosin in Subjects with Various
Degrees of Renal Impairment.

Objectives: The objectives of this study were to determine the effect of renalimpairment on the pharmacokinetics
of a single oral 0.4 mg dose of tamsulosin in subjects with various degreea of renal fimction (creatinine clearance 10
to 70 mL/min/l .73m2) as compared to the subjects with normal renal function (creatinine clearance over 90
mL/min/l .73m2) and to try to establish the appropriate dose and schedule of tamsulosin for subjects with renal
impairment.

Study Design: This study was designed :s ~ open labt. single-d~.: pharmacokmetic skdy of oral tarnsulosin in

18 subjects with varying degrees of renal fimction.

Subjects: Twelve subjects with renal impairment [Group I, 6 subjects (8.4 s mean CLcrs 17.8 mL/mit171.73m2);
Group II, 6 subjects (35.3 s mean CLcr ~ 62.0 mL/min/l .73m2)] and 6 subjects with normal renal fimction (Group
III, 93.1 s mean CLcr s 119.4 mL/min/1 .73m2) were enrolled into the study. All subjects completed the study.
Subjects with normal renal timction (Group III) were matched to subjects in Group I on the basis of age (A 4 years)
and smoking status.

Formulation: The drug was formulated as a modified release formulation and was supplied as tarnsulosin 0.4 mg
capsules (Lot. No. 92-A44AA) the to be marketed formulation,

( Dosage: A single 0.4 mg oral dose (one 0.4 mg capsule) of tamsulosin was administered with 200 mL of water at

\ approximately 8:00 a.m. on the day of dosing. The dose was administrated afler an overnight fast.

Blood SampIing: Venous blood samples (1OmL) for the determination of plasma tarnsulosin concentration were
obtained prior to (Ohour) and at 0.5, 1, 2, 3, 4, 5, 6, 8, 10, 12, 16, 20, 24, 30, 36, 48, and 72 hours post dosing.

Plasma Protein Binding: A venous blood sample (10 mL) for in vitro determination of percentage of protein
bound and unbound tamsulosin was obtained prior to (Ohour) the administration of tamsulosin.

Urine Specimens: Urine samples for the determination of tamsulosin and its metabolizes’ concentrations in urine
were collected at the following intervals: O-12 hr, 12-24 hr, 24-48 hr, and 48-72 hr after tamsulosin administration.

AnaIyticaI Procedures: A validated HPLC assay with fluorescence detection was used for tamsulosin
(plasma samples); Standard curve (0.5-60 ng/mL); mean recovery (74.7%, 79.7%, and 79.8?4. at
concentrations of 50.0, 8.0, and 1.0 ng/mL, respectively; n=3 at each concentration level); sensitivity

(LOQ) of 0.5 ng/mL; specificity (no interfering peaks for tamsulosin or internal standard); in-process
quality control samples (CV?40of 5.9%, 4.7V0, and 9.7%, and accuracy of 100%, 97%, and 102% at -
concentrations of 50.0, 8.0, and 1.0 ng/mL, respectively). A quantitative liquid chromatographic tandem
mass spectrometric (LC-MS/MS) method was used for the measurement of tamsulosin and its
metabolizes, Ml, M2, M3 andM4 k urine,andasemi-quantitativegaschromatographictandemmass
spectrometric(GC-MS/MS) methodw’~usedforthemetabolizeAM-1 in urine. For the measurement of
conjugated metabolizes, enzyme hydrolysis was performed prior to analysis for all analytes except AM-1.
Concentrations of conjugated Ml were likely underestimated due to incomplete hydrolysis of this
metabolize.
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Results: Mean tamsulosin plasma-concen~tion time curve for all subjects in Groups I, II, and 111are shown in
,,.

Figure 22. (,

.

Figure 22 Mean Tamsulosin plasma concentration-time curve.

Mean tamsulosin plasma concentration-time curve.

25 ,
t

o

I

-ia !,

o 20 40 60 80

Time (hrs)

~Group I (10< CLcr<30 m[/min/l.73m2 )

~Group II (30< CLcr-=70 ml/min/l.73n?)

~Group Ill (CLcr>90 ml/m in/l .73m2)

--

-.

108



/“ Table 53 represents the individual and mean ‘Aexcretions of M- 1, M-2, M-3, M-4, AM-1, and tamsulosin. -

( Table 53 Individual and mean % excretion of tamsuiosin, M-1,
M-2. M-3. M-4 and AM-1

Tamsulosin M-1 M-2 M-3 M4 AM-

%oupI (10<CLcr<30 mUmio/L73mz)

---------------------------------------------------
rfean 2.48 9.00 - “’‘ 0.54 1.1,

;.D. lj.jo 0.40 0.6!
{WV. 43.b t -. 73.98 56.71
houp 11(30 s CLcr <70 mL/min/L73m*)

---- ..---------------— ---------------- ~------------
4ean 8.07 0.08 1.44 4.26 1.65 4.5C
.D. 1.96 0.20 0.90 3.26 1.01 3.57
C.v. 24.27 244.95 62.31 76.44 61.29 79.24

koup III (CLa >90 mL/min/L73m1)

---------------------------------------------------
lean 11.17 0.03 1.00 3.47 1.16 8.84
D. 3.28 0.03 0.21 1.96 0.42 7.08
Ic.v. 29.31 112.10 21.21 56.5I 36.35 80.13

—-

There was essentially no excretion of the O-deethylation metabolize M-1 in urine in 14 out of 18 subjects. The
greatest amount of M- 1 excreted was less than O.5°/0 of the tamsulosin dose. The excretion of the ara-hydrox ylat ion

rmetabolize M-2 accounted for 0.tY?40,1.470, and 1.OOAof the tamsulosin dose in Group I, II, and II subjects,.
respectively. This metabolize was detected in 17 out of 18 subjects. M-2 is conjugated mainly to ghscuromc acid.
One of the major metabolizes for tamsulosin excretion was the meta-hvdroxvlatlon metabolize M-3. This metabolize
accounted for~.2°/’, 4.3°/0,and 3.50/0of the tarnsulosin dose in Group ~, II, &d HI subjects, respectively. This
metabolize was detected in 17 out of 18 subjects. M-3 is conjugated mainly to glucuronic acid. The excretion of the
demethylation metabolize M-4 accounted for 0.5%, 1.7?40,and 1.27. of the tamsulosin dose in Group I, II, and III
sub.ects, respectively. This metabolize was detected in all 18 subjects. M-4 is largely conjugated to glucuronic acid

JWI a trace of M-4 possibly conjugated to sulfate. The excretion of the oxidative delamination metabolize AM-1
accounted for 1.10A,4.50/’, and 8.80/0 of the tarnsulos.in dose in Group I, II, and 111subjects, respectively. This
metabolize was detected in all 18 subjects.

Individual and mean tamsulosin pharrnacokinetic parameters Cmax, Tmax, tin, AUCU, Vdarea/F, CL/F, CLr, “A
excreted, CLint/F, Cb/Cu, and fu for Groups I, H, and HI, are listed m Table 54.
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I able 54 Individual and mean pharmacotinetic parametem

cLcr Cmax Tmax t% AUC Vdmrnfi CUF
tmumifm.73+I (ng/mfJ

c~ % excr CLint/F Cb/Cu fu
(h) (h) (mcg.h/L) (f-kg) .WIC% (IJWkgl Iwr.73MII (Uh/kg)

Group I ( 10 s CLcr <30 mUminfl .73m’)

I
—:

-—---— ------------
Median

--—----- — —— ___________________
14.8 18.10 6.00 18.79 287.20 0.46 1.31 0.0208 0.0292 2.3 2.150 89.6 0.011

b.fean 13.5 16.70 5.67 18.02 285.75 0.61 1.74 0.0251 0.0383 2.5 2.120 98.7 0.011
;.0. 3.8 7.08 0.52 4.90 167.32 0.34 1.11 0.0152 0.0184 1.1 0.797 33.6 0.003
!6C.v. 28.4 42.4 9.1 27.2 58.6 55.6 63.6 60.4 48.2 43.6 37.6 34.0 31.5

flinimum 8.4 5.69 5.00 10.04 86.73 0.33 0.67 0.0101 0.0248 1.1 0.960 65.4 0.007
Aaximum 17.8 25.50 6.00 23.10 544.47 1.08 3.42 0.0452 0.0728 3.9 3.104 142.6 0.015

houp II (30 s CLcr < 70 mUmin/1 .73mz)

1
-n

1.

------ _____ _______ ------- __________ _______________ _______ ______________ .
!edian 58.1 19.00 5.00 19.25 381.52 0.34 0.91 0.0129 0.0858 6.5 1.179 124.8 0.008

lean 53.8 20.47 4.67 20.24 396.92 0.39 1.04 0.0146 0.0842 8.1 1.566 117.2 0.009

.D. 9.9 4.49 0.52 5.56 196.67 0.15 0.55 0.0088 0.0280 2.0 1.075 27.8 0.003

ic. v. 16.4 21.9 11.1 27.5 49.6 40.0 53.3 60.4 33.3 24.4 68.6
linimum

23.6 29.6

35.3 15.20 4.00 15.07 178.26 0.27 0.48 0.0066 0.0505 5.3 0.849 70.9 0.007

Iaximum 62.0 26.80 5.00 30.13 761.37 0.69 2.09 0.0317 0.1179 10.8 3.691 145.8 0.014

roup Ill (CLcr > 90 mUmin/1 .73mz)

!

I

------ ____ __________ ___ ___ ____________________ ---- —---- —____
Iedian 106.9 15.10 4.50 12.81 204.13 0.42 1.72 0.0242 0.1824 11.5 2.349 100.0 0.01 (

ean 106.3 14.83 4.50 13.60 192,46 0.50 1.96 0.0263 0.2078 11.2 2.301 92.6 0.011

D. 10.4 2.83 1.05 4.00 68.76 0.20 0.78 0.0109 0.0605 3.3 0.695 21.4 0.00:

C.v. 9.8 19.1 23.3 29.0 35.7 39.9 39.7 41.5 29.1 29.5 30.2 23.1 28.1

inimum 93.1 10.60 3.00 9.12 105.21 0.30 1.14 0.0149 0.1793 6.3 1.517 59.1 0.005

axlmum 1194 I$lnn lion 70?R 777 R? n 7U -l If. (-lml~g n 7?rlQ 1<7 277A Ila l-1 nn77

Creatinine clearance was significantly different between all 3 renal groups (p<O.001, Table 55). However, renal
fi.mction did not significantly influence the disposition of tamsulosin. There was no significant relationship between
CLcr and tamsulosin CL/F (s=0. 148, p=O.555). There was no significant difference among the three renal groups in
Cmax (@l. 185), t[n (p=o.f)98), AUCU (p+. 104), Vdmea/F (p=O.321), CIJF (p=O.178), CLint/F (p=O.370), Cb/Cu
(P=0.345), fh (P=O.413), and age &O.171, Table 55). Despite a lack of statistical significance in CLint/F, the slight
reduction of CLint/F in Group II subjects appears to be influenced by age (Table 56). Tamsulosin CLinW
significantly decreases as subjects get older (1=0.748, p<O.001). Despite a lack of statistical significance, the median
age in Group II subjects was 66.0 years compared to 50.0 and 50.5 years in Groups I and III, respectively. The
similar ages in Groups I and HI were because these subjects were matched for age as per the protocol. This age-
related decrease in CLinW was independ&t of rena] fl-mction since CLcr did not significantly correlate with CLintYF
(1=0.055, p=O.847, Table 56).
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/ Table 55 ANOVA resultsofpharmacokineticparametersand demographicdata
between thethreerenalfunctiongroups

-.

Parameter Sum of Degrees of Mean F-Ratio P post-hoc
Squares Freedom I

P
Sqrseres tukey 11

CLcr Gp 1 va’Gp 2
Group 25959 2 12980
Residual

176 <0.001 Gplvs Gp3 .“.””,
1104 15 73.6 Gp2va Gp3 <0.001

Cmax
Group 98.8 2 49.4 1.89 0.186
Residual 391 15 26.1

Tmax 2 6.734” 0.034

t
;:OUP 129 2 64.3 , -2 ,- 3
Residual

....-
354 15 23.6

~-——— -

AUCti
Group 125729 2 62865 2.64 0.104
Residual 357409 15 23827 w

Vdarea/F
Group 0.145 2 0.073 1.23
Residual 0.889

0.321
15 0.059

CUF
Group 2.76 2 1.38 1.94 0.178
Residual 10.7 15 0.713

cLr Gplvs Gp2
Group 0.092 2 0.046

0.149
28.9 <0.001 Gplva Gp3 <0.001

Residual 0.024 15 0.002 GP2VSGP3 <0.001

% excreted Gplvs Gp2
Group 233 2

0.002
116 22.0 <0.001 Gplvs Gp3 <0.001

Residual 79.4 15 5.29 GP2VSGP3 0.084

CLint/F
Group 1.66 2 0.630 1.07
Residual

0.370
10.9 14 0.776

Cb/Cu
Group 1863 2 931 1.15 0.345

IIResidual I 11344 I 14 I 810 I I I I II
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Table56 Linearregressionanalysisresults

Regression Sum of Degrees of Mean
W=mx+bl Coefficient t value p value Squares Freedom Squares F-Ratio - P ?

CLcr, CUF 0.298 1 0.298 0.363 0.555 0.022
m = slOpe 0.003 0.602 0.556
b = Constant 1.384 3.605 0.002
Resitiual 13.155 16 0.822

CLcr, CLr 0.085 1 0.085 44.034 <0.001 0.733
m = slope 0.002 6.636 <0.001
b = Constant 0.007 0.399 0.695
Residual 0.031 16 0.002

CLcr, CLint/F 0.032 1 0.032 0.039 0.647 0.003
m = slope 0.001 0.197 0.847
b = Constant 1.915 4.942 <0.001
Residual 12.516 15 0.834

u, AGP, Cb/Cu 6441.626
m = slope

1 6441.626 14.284 0.002
1.166 3.779

0.488
0.002

b = Constant 21.909 0.988 0.339
Residual 6764.676 15 450.978

x, AGP, CUF 4.012 1 4.012 6.800 0.019 0.296
n = slope -0.029 -2.608 0.019
I = Constant 3.557 4.555 <0.001
~esidual 9.441 16 0.590

!ge, CUF 2.694 1 2.894 4.385 0.053 0.215
n = $ope -0.030 -2.094 0.053
, = constant 3.139 4.074 0.001
iesidual 10.559 16 0.660

Ige, CLint/F 7.021 1 7.021 19.057 <0.001 0.560
n = slope -0.049 -4.365 < 0.001
I = Constant 4.529 7.515 < 0.001
Iesidual 5.527 15 0.368

ge, CLr 0.0003
1 = slope

1 0.0003 0.040 0.844 0.003
>-0.001 -0.200 0.844

= Constant 0.126 1.558 0.139
iesidual 0.116 16 0.0072

J. CLint/F 0.436 1
1 = slope

0.436 0.540 0.474 0.039
53.199 0.735 0.474

= Constant 1.426 1.826 0.086
esidual 12.112 15 0.808

J, CL/F 5.899 1 5.899 12.034
1 = slope

0.003 0.445
195.679 3.469 0.003

= C0nst4nt -0.426 -o.700 0.494
esidual 7.353 15 0.490

(

Sponsors Conclusions: The phatmacokinetics of tamsulosin and its uMary metabolizes were not significantly
influenced by renal fiction. The primary elimination of tamsulosin is via nonrenal mechanisms. Despite a
statistically significant difference in CLr and percent excretion of tamsulosin in the 3 renal groups, less than 12°/0of
the dose is recovered in the urine with the predominate pathway of elimination occurring through nonrenal
mechanisms. Group I subjects had a significantly lower CLr ~d significantly less excretion of tarnsulosin in urine.
Despite a lack of a significant difference in CLint/F, the reduction in CLint/F in Group II appears to be influenced by
age explaining 56°/0of the variance (~) in ~amsulosin Clint/F. Despite an age dependent decrease in CLintF, patients
with renal dysfunction would not require an adjus~ent in t~sulosin dosing because of the wide therapeutic window
of tamsulosin.

Reviewer Corn ments: The results are consistent with the pharmacokinetics of the tamsulosin.
. .
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( HEPATIC INSUFFICIENCY

(
i
\

Study Numbefi US92-05

Study Title: A Study on the Evaluation of the Pharrnacokmetic Profile of Tamsulosin in Subjects with Hepatic
Insufficiency.

Investigation

Objectives:Theobjectives of this study were to determine the effect of hepatic insufflcienq’ on the
-h: -nacokinetics of a single oral 0.4 mg dose of tamsulosin in subjects wit+ hepatic insufllcimcy as compared to the

;ts with normal hepatic fimction.

Study Design: This study was designed as an open label, single-dose pharmacokinetic study of oral tamsulosin in 8
subjects with hepatic insufficiency and 8 subjects with normal hepatic function. Normal subjects were matched to
hepatic subjects on the basis of age (+4 years) and smoking status. —-

Subjects:Sixteen(16)volunteers were enrolled into the study. Eight (8) subjects had hepatic insul%ciency and 8
were normal healthy subjects.

Formulation: The drug was formulated in a mocMied release formulation and was supplied as tarnsulosin 0.4 mg
capsules (Lot No. 92-A44AA) the to be marketed formulation.

Dosageand administration: A single 0.4 mg oral dose (one 0.4 mg capsule) oftarnsulosin was administered with
200 mL of water at approximately 8:00 a.m. on the day of dosing. The dose was administrated after overnight fast.

Blood Sampling
1

enous blood samples (10 mL) for the determination of plasma tamsulosin concentrations were
obtained prior to ( hour) and at 0.5, 1, 2, 3, 4, 5, 6, 8, 10, 12, 16, 20, 24, 30, 36, 48, and 72 hours post dosing for all
subjects. Additional samples were drawn at 96, 120, 144, and 168 hours post dosing for the hepatically impaired
subjects.

Plasma Protein Binding: A venous blood sample ( 10 mL) for in vitro determination of percentage of protein
unbound tamsulosin was obtained prior to (Ohour) the administration of tamsulosin.

Urine Specimens: Urine samples for the determination of tarnsulosin and its metabolizes’ concentrations were
collected p:ior to (Ohour) and at O-12hr, 12-24 hr, 24-48 hr, and 48-72 hr following tamsulosin administration for
all subjects. Additional urine was collected at 72-96 hr, 96-120 hr, 120-144 hr, and 144-168 hr for the hepatically
impaired subjects.

Analytical Procedures: Determination of tarnsulosin concentrations in plasma was conducted using high
performance liquid chromatography (HPLC) at Determination of
percentage of protein unbound tamsulosin was conducted at Yarnanouchi Pharmaceutical Co., Ltd., Tokyo, Japan.
Determination of tamsulosin and its metabolizes’ concentrations in urine samples was conducted using liquid
chromatography/tandem mass spectrometry (LC-MS/MS) or gas chromatographyhndem mass spectrometry
(GC-MS/MS) at Complete assayhalidation
reports for the determination of plasma and urine concentrations were performed.

Results: Mean tamsulosin plasma-concentration time curve for all subjects (hepatic insufficiency and normal) is
shown in Figure 23.
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Figure 23. Mean Tamsulosinconcentration-timecurve.
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Table57 Individualand mean ‘Aexcretionoftamsulosin,M-1,
M-2. M-3. M4. and AM-1

Tamsulosin M-1 M-2 M-3 M-4 AM-1

Group I (Hepatic Subjects)

$

.------- —--------— ------ -. —-----— ------------------ -------------
Mean 20.08 0.02 0.80 3.18 1.65 6.70

3.D. 5.29 0.03 0.60 2.43 1.18 3.83

Yoc.v. 26.35 75.61 76.52 71.35 57.26

SroupII (Normal SArjeets)

------------------ - _--------— ----- —--------------------- ----------
tlean 10.06 0.02 0.98 2.92 1.13 7.29

;.D. 3.61 0.04 0.38 1:72 0.69 3.37 I
~c.v. 35.89 38. 75 58.95 61,15 46,181

-.
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Individual and mean ICG ckarance (ICG CL) ~aIues and tamsulosin pharma$okinetic paramet~rs Cmax,. Tmax, tin,
AU~nf, Vdarea/F, CL/F, CLr, Y. excreted, CLf.nt/F, fu, and Cb/Cu for hepatlc and normal subjects are hsted in
Table 58

Table58 Individualand mean tamsulosinpharmacokineticparameters

I ICGCL Cmax Tmax t !4 AUCW Vdareaff CUF CUF Cl-r .% excr CLint/F Cb/Cu fl

(Uh) hg/mL) (h) (h) (mcg.~ OJkg) (UII) WMkg) (tAll (UfVkg) —

GroeIp I (Hepatic $ubjecta)

1

.-----. ---—----- -—------- ________ —__- —------ _____________________
dian 18.11 10.90 4.00 11.95 126.70 0.73 3.16 0.0423 0.4995 19.55 1.384 45.100.02,

een 25.47 12.45 4.43 13.63 144.02 0.75 3.26 0.0407 0.6629 20.11 1.752 58=63 O.0~

r). 17.35 6.10 0.53 5.46 61.32 0.24 1.41 0.0157 0.3882 5.30 0.905 37.07 0.01!

C.v. 68.1 49.0 12.1 40.1 42.6 31.3 43.3 38.6 58.6 26.4 51.7 63.2 76. I

lnimum 11.02 6.37 4.00 10.04 70.16 0.44 1.71 0.0247 0.2703 13.80 0.826 13.78 0.00!

~ximum 62.32 20.00 5.00 25.67 234.27 1.06 5.70 0.0713 1.2349 29.50 3.094 116.61 0.061

oup II (Normal Subjects)

_____________________________________________________________________
dian 35.94 16.65 4.50 14.61 255.41 0.45 1.62 0.0185 0.1744 9.25 1.946 121.500.001

Ian 40.96 18.82 4.25 16.07 246.30 0.56 2.38 0.0282 0.2338 10.06 2.587 110.42 0.01(

). 10.35 10.24 0.69 4.89 145.77 0.25 1.73 0.0209 0.1811 3.61 1.592 25.060.00:

:.V. 25.3 54.4 20.9 30.4 59.2 44.4 72.6 74.1 77.5 35.9 61.5 22.7 31.:

Iimum 31.92 7.43 3.00 10.34 68.71 0.37 0.77 0.0125 0.0975 6.70 1.305 60.00 0.00;

ximum 62.66 40.00 5.00 23.10 521.99 1.10 5.82 0.0737 0.6496 16.20 5.848 139.69 6.olf

Therewere no significant differences in tamsulosin Cmax ( =0. 175), Tmax (p=O.651), tl (p=O.377), AUCG
f(P@.109), VdaqeaiT (p=O.140), CL/F (P=0.304, 0.218), an CLWF (p=O.243) between &e hepatic and normal

subjects. Hepatlc impairment did not influence the rate of tarnsulosin absorption since Tmax was similar between
the two groups. There was a significant increase infu(p=O.041 ) for the hepatic subjects. This 150% increase in fu
for hepatic subjects can be explained by the significant reduction in al acid glyco~rotein values (p=O.002) and47%
reduction in binding capacity (p=O.006) for hepatic subjec~, as the b.mdmg capacity of tamsulosin for al acid
glycoprotein is signlficant]y dependent upon ~$econcentration of a, acid glycoprotein (r==.9 10, p<O.001)

There was a significant difference ~ CLr (p==O.O15) and V. excretion of tarnsulosin @O.001) between the hepatic
and normal subjects. Hepatic subjects had an almost 3-fold increase in CLr and 2-fold .mcrease in 0/0excretion of
tarnsulosin com ared to nomal sub”ects.SinceCL,crW8Snot significantly different between hepatic and normal

f &subjects @=O.8 O), the increase in Lr was attributed to the 1so~o increase in fu. The slight decrease in CLint/F
(32%) would result in a modemte bcreme in free tamsuIosin steady-state concentition. Since the rate of excretion
depends on the unbound concentration of,tamsulosin in Iasma, the increased tlee tamsulosin level would be

fresponsible for the significant increase in 0/0 excretion o tarnsulosin.

Despite a statistically significant lower ICG CL in the hepatic versus normal subjects, there was no significant
correlation between ICG CL and tamsu[osin CL/F (r=-0,3 58, p=O.190). Significant correlation was o&,erved
between tamsulosin CL/F and al acid glycoprotein (r=-o.632, p=O.O11). Stepwise multiple linear regression analysis
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revealed age and al acid glycoprotein as the best predictors of tamsulosin.c~ (PO-SW P–Q.00Z). Tmxndosin.
CIX sigmficantly correlated with fb {#M45, @.009). There was no sgxuficant correlation between CLint/F and
fi(1=-O.422,p=O.117) sup orting theu independence of each other in determining CIJF. For highly protein bound

zdru s such as tamsulosin, L/F is dependent upon fu and CLint/F. Therefore, although $e attenua~lon in protein
%bin ing would decrease total tamsulosin concentrations, unbound tamsulo$m.concen.tratlons m@t increase

conversely because of the slight decrease in CLint/F in patients with hepabc msufflc]ency.

Sponsors Conclusions:The resu!ts of this study indicate that patients with a similar range of hepatic insufficiency
would not requwe an adjustment m tamsulosin dosing.

Reviewercomments:l%econclusionsareconsistentwith the results.

PHASE II DOSE FINDING

Study Number: US90-OIA

StudyTitle:A Phase H dose-finding placebo-controlled study of four dose levels of tamsulosin in patients with the
signs and symptoms of benign prostatlc hyperplasia.

Principal Investigator: W-

Objectives: The primary objectives of this study were to establish the effective dose of tamsulosin in atients with
1’the signs and symptoms of beni~ prostatic hyperplasia (BPH) and to demonstrate the safety of tamsu osin in a

clinical setting. The pharmacokmetic objectives of this study were to 1) study the pharrnacokinetics of tamsulosin in
the target population under multiple dose conditions, and 2) to study the linearity m kinetics between 0.1 mg and 0.2
mg doses of tamsulosin under a.m. and b.i.d. dosing conditions.

Study Design: This was a 14-week, multi-center,
J’

arallel-group, placebo-controlled Phase H trial in male patients
between the ages of 40-75 years with the signs an symptoms of BPH. This study consisted of a three-week single-
blind placebo evaluation period, an eight-week double-blind fixed dose treatment eriod, and a three-week s@gle-
blind placebo washout period. There werefivetreatment

f
foups: placebo, tamsu osin 0.1 mg a.m., tamsulosm 0.1

mg b.1.d., tamsulosin 0.2 mg a.m., and tamsulosin 0.2 mg .i.d.

Subjects: Of the 366 patients who completed the double-blind portion of the study, 39 patients completed the
pharmacokinetic portion (9 patients on O.lmg a.m., 9 patients on 0.1 mg b.i.d., 5 patients on 0.2 mg a.m. and 10
patients on 0.2 mg b.i.d. tamsulosin, and 6 patients on placebo).

Formulation: Study medications were ca sules filled with either modified release granules of tamsulosin (to be
marketed product) or placebo granules. T#e lot numbers were LA6 17DP (placebo capsules), LA6 175A (O.1 m:
tamsulosin capsules) and LA6 17FB (0.2 mg tamsulosin capsules).

Dosage and administration: During the single-blind placebo evaluation period, all patients received placebo b.i.d.
DUMO the double-blind treatment period,~.

[[
atients received one of five treatments: either one placebo capsule b.i.d.,

tamsu OSUI0.1 mg a.m. and identical place o capsule m., tamsulosin 0.1 mg b.i.d., tamsulosm 0.2 mg a.m. and
identical placebo capsules p.m., or tamsulosin 0.2 mg .i.d.. During the single-blind placebo washout period all
patients received a placebo capsule b.i.d.

Blood Sampling: On the rooming of Visit 8, patients who consented to participate in the pharmacokinetic study had
blood drawn prior to dosing (hour O), and at 2,4, 5, 6, 7, 8 and 10h following dosing.

Analytical Procedures: A validated HPJ.,C assay with fluorescence detection was used for tamsulosin (plasma
samples); Standard curve (0.5-20 ng/mL); mean recovery (91. 1°/0,66.9°/0,86.0°/0,71.10A,arid 65.8°/0at
concentrations of 2, 5, IO, 15, and 20 ng/mL, respectively;. n=5 at each concentration level); sensitivity (LOQ) of O.~
ng/mL; s eciticity (no interfering peaks for tamsulosin or mtemal standard); in-process quality control samples

?(CV% o 28.3%, 7. 1%, 6.9%, and 5.0%, and accuracy of 100%, 100%, 108%, and 105% at concentrations of 0.5,
3.1, 11.4, and 17.5 ng/mL, respectively).

Results: Mean plasma concentrations for t,&su]osin (l-mearand semi-log) for the a.m. and b.i.d. dosing regimens Z@
plotted in Figure 24.

-.

116



Fig 24. Mean plasmaconesntrstion-timecurves
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The plasma profiles are broad and flat following all treatments, indicating that tamsulosin formulation was
fimctioning as a sustained release preparation. Summary statistics (n, m- standard deviation, median, minimum

(
and maximum) for these parameters are presented in Table 59.

TABLE 59: Mean (Standard Deviation) Steady-State Pharmacokinetic Parameters for Tamsulosin Following
Administration of Four Different Dosing Regimens (Extracted nom Study US90-O1A)

0.1 mg 0.2 mg’ 0.1 mg 0.2 mg’ Ratio (90?40CI)2’4

q.d. (A) q.d. (B) b.i.d. (C) b.i.d- (D) WA DIC

~qo-lo no*w
t

18.9(11.5) 20.7 (6.2) 51.6 (12.1) 46.5 (25.7) 123 (79, 190) 80,(56,1 13)

m~)

% (%W-) 2.7 (1.6) 3.3 (1.3) 6.6 (1.9) 5.6 (2.5) 128 (84, 196) 80 (56, 115)

Tmax003 5.0 (4.0,10.0) 5.0 (2.0,6.8) 4.0 (2.0,10.0) 3.0 (2.0,7.9) -

1

2
Normalizedto a 0.1 mg dose.

3 90V0confidenceintervalon geometric least squaresmeanratio (%).
4 Median(range).

Basedon dose-normalizedvalues.
Note: Subjectswere fed prior to dosing.

While regression analysis was unable to reject the hypothesis of dose roportionaiity for either the a.m. or b.i.d.
[dosing regimens, the results of this study appear to indicate a greater t an proportional change in Cm=and AUC ~,OJ

for the 0.1 mg a.m. vs 0.2 mg a.m. treatment and a less than proportional change in C.= and AUC ~.JO1for the O.\ mg
b.i.d. vs 0.2 mg b.i.d. treatment. Sample sizes for each treatment group were small, resulting in a au degree ofk
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variability being associated with parameter estimates. This is evident in the wide 900/o-confidence intervals
associated with the leasts uares mean ratios for C-

3
and AUC(&lO)for the &m. and b.1.d. dosing regimens.

result conclusions about ose proportionality are somewhat uncertmn.
As a

All five treatment groups generally had mean improvement tlom baseline in total tiptom score (decrease) and in
peak urine flow rate (increase) throughout the double-blind period of the study. The two tamsulosin b.i.d. treatment
groups showed higher mean improvement in total symptom score and eak urine flow rate than the.placebo treatment
group during this period. At the end-point of the double-blind eriodj e percents es of atients with at least a 3

&&$hml/see improvement from baseline were 2 1‘%( 15/70), 9% (6/ ), 33V0(2 1/64), 27/0 (19 1), and 36% (25/70) for
the placebo, 0.1 mg a.m., O.I mg b.i.d., 0.2 mg a.m., and 0.2 mg b.i.d. treatment groups, respectively. A higher
percentages of atients achieving at least a 3ml/sec improvement in peal$urine flow rate was observed in the two

c!tamsulosm b.i. . treatment
r

ups compared toplacebo. Statistical s]gmficance was consistently observed only in
the comparison of the place o and 0.2 mg b.i.d. treatment groups for total symptom score. The 0.2 mg b.i.d.
treatment group showed a statistically significant improvement over placebo in the investigator’s global symptom
assessment.

Sponsor’s Conclusions:While regression analysis was unable to reject the hypothesis of dose proportionaIity, there

Wl?
ap ears to be a greater than proportional change in C.u and AUC(GIOJfor the 0.1 mg a.m..vs 0.2 mg a.m. treatment.

ile regression analysis was unable to re.ect the hypothesis of dose pro
{ r

rationality,there ap ears to be a less than
proportional change in C- fandAWO-101 Or the 0.1 rng b-i-d- vs 0.2 mg .i.d. trea~?n~ .~i e no si.mificant
changes were observed m ~= between any treatments, qw appears to occur at an earher tune, following b.i.d. dosing.
The peakhrough ratios for the 0.2 mg a.m. and 0.1 mg b.1.d. treatments indicated a larger range iri-plasrii?i
concentrations following a.m. dosing than b.i,d. dosing.

This study demonstrated the clinical et%cacy of tamsulosin when compared to placebo, although it did not
unequivocally establish an optimal dosing regimen. The active treatment grou s generally provided similar results

?relahve to the placebo treatment group. However, there was some evidence o the b.i.d. and the higher dose
regimens being moreefficaciousthanthea.m.regimens.

Reviewer’sComments:Dose proportionality does not appear to be a problem. The differences in ~= between once
daily and twice daily dosing are to be expected. A dose of 0.4 mg tarnsulosin daily appears to be well tolerated.

CONTROLLED CLINICAL TRIALS - PIUPD STUDIES

StudyNumber:90-HAR-02

StudyTitle:Report on a study in elderly patients with benign prostatic hyperplasia to measure the pharmacokinetics
ofym617 (tamsulosin) andits effects upon urinary flow when given as single and multiple oral doses.

Investigator:

Objectives:To investigate ~rirnarily the pharrnacokinetics of tamsulosin following a single dose and seven days
treatment with 0.4 m~ modified release capsule once daily in patients with symptomatic BPH, and to determine
whether repeated dosing alters the pharmacokinetics of the drug.

StudyDesign:A single centre, open study in which all eligible patients were to receive a once daily oral dose of 0.4
mg tamsulosin for 8 days.

Subjects: A total of 14 patients were selected for the study. One patient was rejected before study drug
administration for not meeting the inclusion criteria. Another pat]ent withdrew after the f~st study day for family
reasons. Twe!ve patients completed the study.

Formulation:Studymedicationwasa ca sule filled with modified release =mules of tamsulosin (to be marketed
rproduct). The lot number was KA6 172D 0.4 mg tamsulosin capsules).

Dosageandadministration:All patients received a once daily oral dose of O.4mg tarnsulosin for 8 days.

Blood Sampling:Bood samples were taken’on Days I and 8, at O, 1, 2, 4, 6, 8,9, 14, 24,28 and 32 hours at?er
dosing for estimation of tamsulosin blood levels. Urine was collected on Days 1 and 8 over the following periods: O-
6, 6-12 and 12 to 24 hours.

AnalyticalProcedures:A validated I-IPLCassay with fluorescence detection was used for tamsulosin (plasma
samples); Standard curve (0.5-20 ng/mL); mean recovery (91. 1°/0,66.9°/0, 86.0°/0,71. 1°/0,and 65.80/oat
concentrations of 2, 5, 10, 15, and 20 ng/mL, respectively; n=5 at each concentration level); senshivi-~ (LOQ) of 0.5
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( $ ‘1’n ML. s ecificity (no interfering peaks for tarnsulosin or internal standard); validation $Uality control samples
( V% o 5.3%, 4.3%, 5.5%, and 3.3%, and accuracy of’94.4%, 96.3Yi 97.5%, and 98.6A at concentrations of
approximately 0.5, 2, 10, and 20 ng/mL, respectively).

A validated I-IPLCassay with fluorescence detection was used for tarnstdosin urine &mples; Standard curve (4.9-
510.1 ng/mL); mean recovery (53.6%, 63.8’XO,70.0%, 91.4% and 67.6% atconcentrations of a proximately 20,50,

J100,240 and 510 ng/mL, respectively; n=5 at each concentration level); sensitivity (LOQ) of .9 ng/mL; specificity
(no interfering peaks for tamsulosin or internal standard); intra- and inter-batch validation ualily ~ntrol samples

%(CV% of <12%, and accuracy of within +5%at concentrations of 5.0,39.8, 119.0 and 392. ng/mL, respectively).
Tarnsulosin was determined m plasma andurine byvalidated reverse phase HPLC with fluorescence detection at
Simbec Research Limited.

Results:Mean values of pharmacokinetic parameters on Days 1 and 8 are presented in Table 60.

~$;~~ 60: Mean (Standard Deviation) Pharrnacokinetic Parameters for Tamsulosin Following
‘ ‘-’:- 10f”.+ v Modified Release Formulation to Elderlv Male BPH Patients (n=l ?) fcr ‘:+ t

—.. ----—--- ._—. - ...—- -.. -..—-

Ratio (90?? CI)2J
Dav 1 Dav 8 Dav 8:Dav 1

*

CM (ng/mL)

Tnmx00

9.9 (3.7) 17.4 (12.4) 157 (131,188)6
[8.4 (5.9,17.9)]3 [13.1 (5.7,47.5)]3

9 (6,28)3

AUC1 (ng*h/mL) 255(151)
[206 (139,625)]3

fe (VO)2 5(5)
[3(2,6)]

CL~ (L/h) 0.15(0.12)
[0.10(0.04,0.40)]

9 (4,28)3

290(179)
[247(111,672)]3 92 (68,124)7

[I?(xi’?;]’ .
10 (9)

[7(1,28)]

0.12 (0.06)
[0.15 (0.05,0.20)]

1

2
AUC. for Day 1and AUC[&,d)forDay8.

3 Basedonsupplementaryarra[ysesdoneduringpreparationoftheNDA.

4 Median(range).
5 EstimableforonlyfiveatientsonDay8.
6

1’90?+ confidenceintervaonleastsquaresmeanratio(Y.).
7 The theore~ua~a~mulationratiowascalculatedas150(50)percentbasedontheestimateoft%onDay1.

‘UC(&2i). -

The mean AUCwn~after asingleoraldose(Day1)of 0.4mg tamsulosin was 255rig/mlh (s.d.151,n = 9)andonDay
8,the AUC&24was 290 rig/ml h (s.d. 179, n = 12). ‘Therewas no significant difference in the AUC&in~on Day I and
the AUC@24in steady-state on Day 8; the ratiooftheseAUC valuesamounted to 1.00 (s.d. 0.41, n = 8). Plasma
levels after the f~t dose proved to be within the range observed after the frst dose of 0.4 m in healthy caucasian
males, however, T. P’proved to be later, compared with the 4-5 hour range in the healthy vo unteer studv. Also
AUC’S tended to be~lgher than those in healthy males, AUC&i”~in that population rangirtg born hg.h/ml.
Apparent elimination half-lives in the elderly patient population tended to be higher than the hour range in
healthy subjects. These tendencies in kinetic parameters may indicate a reduced release/absorption rate and/or a
reduced intrinsic clearance of tamsulosin in elderly patients.

Sponsor’sConclusions:Oraldosingofthe0.4mg modifiedreleasecapsuleoftamsulosindemonstratedvariable
kineticsoftamsulosininelderlyBPH patients.Therewerenoindicationsforachangeinkineticsonmultipledosing.
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Comparedwithhealthysubjects,tamsulosin levels tended to be higher in the elderly. Haemodynamic or clinically
unportantadverseeventswerenotobserve~suggestingafavorablesafetyprofileofthedruginthetarget
population.Et%cacydataindicatedaclinicalbenefi~warrantingfurther,moreextensiveandplacebocontrolled (
evaluation.

Reviewer’s Comments: This study supports linear kinetics of tamsulosin.

Study Number: US92-03A

StudyTMe: Phase III Multicenter Placebo-Controlled Stud of Two Doss es (0.4 mg q.dand 0.8 mg q.d.) of
c?’ %Modified Release Tamsulosin in Patients with the Signs an Symptoms of emgn Prostatic Hyperplasia

Investigator: Multiple

O!)jecri~cs: The pharmacokinetic objective of this study was to investigate the population pharrnacokinetics of
tamsu,,::~~,‘n patients with BPH.

Studytiesign: This was a 13-wee~ randomized, multicenter, parallel, double-blind Phase 111trial in male patients
between the ages of 45-83 years with the signs and symptoms of BPH.

—*
Subjects: A total of 374 atients who received tamsulosin were included in the po ulation pharmacokinetic analysis

E iand m modeling of peak ow rates. A total of 579 patients (374 on tarnsulosin an 205 on lacebo) were included in
modeling of American Urological Association (AUA) Symptom Scores. The mean (+ stan&r d error) age of patients
in the pharrnacokinetic sub-group was 58 (+ O)years and the mean weight was 87.4 (* 13.7)kg.

Formulation:The0.4mg capsules of tarnsulosin were from a to be marketed clinically tested batch (Lot. No.
SC6 174C).

Dosageandadministration:Thestudyconsistedof a four-week single-blind placebo evaluation eriod and a
fthirteen-week double-blind treatment enod Treatments consisted of placebo, 0.4 mg q.d. tamsu osin (one 0.4 mg

i’capsule of the modified release fonnu ation of tarnsulosin HC1) or 0.8 mg q.d. tamsulosin (two 0.4 mg capsules of
the modified release formulation oftamsulosin HCI). Patients on 0.4 mg q.d. tiunsulosin received 0.4 mg q.d. during
the entire double-blind perio~ while patients on 0.8 mg q.d. received 0.4 mg q.d. for 1 week and 0.8 mg q.d. for the
remaining 12 weeks. Dosing was scheduled a half-hour after breakfast. Clinic visits were scheduled at 1, 2, 4, 7, 10,
and 13 weeks during the double-blind period.

BloodSamplingVenous blood samples (10 mL each) were collected for determination of tamsulosin plasma
concentrations in a subset of patien~ at selected visis (one sample at 4-8 hours post-dose during weeks 1 and 2; and
two samples, one upon arrival and one before discharge from the visi~ during week 13 of the double-blind period.

AnalyticalProcedures:A validatedHPL,Cassaywithfluorescencedetectionwasusedfor tarnsulosin (plasma
samples); Standardcurve (0.5-60 ng/mL); mean recovery (74.7%, 79.7°76,and 79.8°/0at concentrations of 50.0, 8.0,
and 1.0 ng/mL, respectively; n=3 at each concentration level); sensitivity (LOQ) of 0.5 ng/mL; specificity (no
interfering peaks for tamsulosin or internal standard); in-process uality control samples (CVO/Oof 5.2°/0,5.4°/0,and

18.3V0,anc?accuracy of 101%, 97%, and 101% at concentrations o 50.0,8.0, and 1.0 ng/mL, respectively).

Results:Fitted pharmacokinetic arameters (Table61) were in agreement with fitted estimates of these parameters
Jin healthy young volunteers (US 3-08 and US93-09). None of the covariates tested (demographics, laboratory

values, concommmt drugs or diseases) exerted a clinically significant effect on the pharmacokuletics of tamsulosin.
Peakurine flow rate exhbited a very steep concentration-effect relationship (sigmoidici factor >20), with no-

3significant changes in flow rate observed at or above tamsulosin concentrations of 10 n mL. At these
concentrations, the model predicted that 70°/0of the population would experience at least 15*Aim rovement in flow

fand 15V0of the population would experience at least 33’%improvement in flow. Further, the mo el predicted that
only modest improvement in eak flow would be observed at doses above 0.4 mg q.d. (11, 20, 24, and 24°/0 of

rpatients would experience at east 30% improvementinflowat0.2,0.4,0.6,and 0.8 mg ~.d., respectively) (See
figure 25). None of the covariates tested exerted a clinically significant effect on peak urine flow rate. Modeling of
AUA symptom scores predicted that at tamsulosin concentrations of 20 n#mL and above, f$s~. of the population
would show a drug-related improvement iII‘scores Upto 10°/0,25°/0 of the population would show at least a 25°/0
improvement, and 15°Aof the opulation would show at least a 50°Aimprovement. Unlike the predictions for peak

fflow rates, the model predicte modest improvements in symptom scores above doses of 0.4 mg q.d(See figure 26),
None of the covariates tested exerted a clinically significant effect on symptom scores.

-.
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Figure 26

(.
/.

YOChange inAUA symptom score versus dose.

I

I

,

0
7

0.2 0.4 0-6 0.8

Dose (mg)

--20%

-+-30Y0 ,

—+.40% [1

J

++50?40 ~

~60%

I-70?40 -

—8070

—9070

(
..

-.

122



CLINICAL PHARMACOLOGY and BIOPHARMACEUTICS REVIEW
) mu): 30,365(SerialNo.140)
,7

NDA: 20-579 (corrsultation)

Compound: Flomaxw (tamsulosin hydrochloride 0.4 mg capsules)

Submission Dates: 2/14/97
4/15196

Sponsor: BoehnngerIngelheimPharmaceuticals,Inc.

Type of Submission: Amendment to IND: h Vitro Drug Metabolism

Original NDA

Reviewer: K. Gary Barnette, Ph.D.

NDA 20-579, Flomaxm (tamsulosin hydrochloride), was submitted by Boehringer Ingelheim Ph~rma@ticais

on April 15, 1996 for the indication of treatment of signs and symptoms of benign prostatic hyperplasia (BPH).
Tamsulosin is a new molecular entity and the primary review is being conducted by Drs. Raymond Miller and
Ene Ette, Pharmacometrics, Office of Clinical Pharmacology and Biopharmaceutics.

The submission to NDA 20-579 (Original NDA), dated April 15, 1996, contains one in vim metabolism study
(US95-3365) that assesses possible interactions between tamsulosin and amitriptyline, diclofenac, salbutamol,
glibenclamide, finasteride, warfarin and SKF 525-A. Additionally, on February 14, 1997 the sponsor submitted
an amendment to IND that contained an additional in vitro metabolism and binding

study (U95-3371 ) assessing the interati]on of tamsulosin and radiolabeled diclofenac and warfarin.

1 This document is the review (consultation) of the in vitro drug metabolism studies submitted to suppoti the
approval of NDA 20-579, Flomaxn (tamsulosin hydrochloride).

The structure of tamsulosin is included below (MW = 445);

Figure 1.

.H;q->,,.c,+&<=>.5

C,n,o’
4
3

The positions of the “C label used in the studies reviewed herein are indicated by *.

The proposed points of metabolism of tamsulosin are identified and numbered. The following is the
nomenclature used by the sponsor to identify each metabolize and the Phase II metabolism that is possible.

1. M-4 (Odemethylation) + glucuronidation

2. The acid that results from cleavage at this nitrogen is identified as AM-1.

3. M-1 (Odeethylation) + glucuronidation and sulfation

4. M-3 (hydroxylation) + glucuronidation and sulfation

)
5. M-2 (hydroxylation) + glucuronidation

: :,<.
-.
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.4 Numbec US95-3365

) Title: YM617 (tamsulosinhydrochloride)effectsof six potentialinteracting drugs on the in vitro metabolism
by human liver microsomal fraction.

Objectives:
1. To assess possible drug interactions between tamsulosin and amitnptyline, diclofenac~salbutamol,

; glibenclamide, finasteride, warfarin and SKF 525-A.
2. To assess the enzyme ptimarily responsible for the metabolism of tamsuiosin.

Tissue:
Objective #l— Pooled human liver microsomes from 5 individual donors (Sutriect#s
Objective #2— Human liver microsomes from 10 individual donors (Subject#s

Study Design:

Reaction mixtures
1 I

NADF 0.4 mM
I

I Glucose6-Phos~hate I 5mM I

Magnesium Chloride 1.S5 mM

Glucose 6-phosphate dehvdrooenase 0.75 U/ml

Mkrosomal protein I 0.5 mgtml I
Phosphate buffer 0.1 M, Pti 7.4

I
Volume 3 ml

1 J
I Tamsulosin hydrochloride I 64-2400 rig/mlI

—-

Additionally, to satisfy Objective #1, 30@ of one of the following DMSO (1% v/v), Diclofenac (200 pg/ml),
Amitriptyline (5 pg/ml), salbutamol (0.5 pg/ml), glibenclamide (20 pg/ml), finasteride (2 pg/ml), warfarin (100
pg/ml), or SKF 525-A (1 mM) was also added.

Assay:
The assay used to estimate tamsulosin and metabolizes is an HPLC with UV/vis detector at 275 nm.
Tamsulosin and metabolizes were identied by comparing the elution of radioactivity with the elution of
standards containing non-radiolabeled tamsulosin and metaboiites. However, proper validation of the assay
is not presented.

Additionally, the methodology used to estimate the metabolism of the marker substrates (Objective and
validation of these assays is not presented.

Results:
Metabolism of Tamsulosin
Table 1 contains the rates of formation of various metabolizes (see Figure 1) from 10 individual donors. It
should be noted that five additional metabolizes were measured from the HPLC that have not been identified
structurally. The unidentified metabolizes are A, B, C, D and E.

..
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—. ... —-

‘D~not detected (<0.75 pmoles/min/mg microsomal protein)
~

Determinations of Km and Vmax were made from the disappearance of tamsuiosin rig/ml) in
incubations with pooled human liver microsomes (10 minute) plotted against initial substrate concentrations
(Lineweaver-Burk plot). The Vmax and Km were determined to be 635.3 pmoles tamsulosin
metabolized/minute/mg pooled human liver protein and 6.3 pg/ml (14.2 PM), respectively.

hteraction Studies

.)

The results of a 10 minute incubation of the various potentially interactive compounds and tamsulosin with
pooled human liver microsomes are included in Table 2.

Table 2.

Potential interacting compound A DMSO Quantityof tamsulosin metabolized
(l%vhJ)

% nmoles

NONE 21 1.42

Amiitiptyiine.HCl (5 pg/ml) 15 1.01

Diclofenac(2OOpg/mi) 89 6.00

Salbutamol(0.5pg/ml) 21 1.42
,

SKF525-A(lmM) 4 I 0.27

NONE + 13 0.88
i

Glibenclamide (20 pglml) ! +
! 12 I 0.81

1
Finastende (2 pg/ml) + 15 1.01

Warfarin (100 pglml) + 95 6.40

Determinations of Primary Metabolizing ,
The sponsor incubated tamsulosin with the human liver microsomes from 10 individual donors (NOT
POOLED). Microsomes from the same 10 donors were incubated with various marker substrates for specific

enzymes. The rate of disappearance of tamsulosin was plotted against the rate of metabolism of the
marker substrates and a Pearson correlation coefficient was generated (Table 3).

)
-.
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Table 3.

)
Enzymatic Reaction Related cytochrome P450 Pearson correlation coefficient

7-ethoxyresorutin Odealkylation 1A 0.242

Caffeine N3demethylation 1A 0.349

Coumarin7-hydroxylation 2A 0.305

Tolbutdmidemethyl-hydroxylation 2C 0.725

$mephenytoin 4’-hydroxylation 2C -0.067

DextromethorphanOdemethylation 2D -0.105

Chlorzoxazone6-hydroxylation 2E 0.555

Testosterone6&hydroxytation 3A 0.971

Laurieadd 12-hydroxylatiin 4A 0.519

Sponsor’s Conclusions:
1. Diclofenacand Warfarin activated the metabolism of tamsulosin by pooled human liver miuosomes

in a concentration dependent manner.

2. There was no evidence of an effect of amitriptyline, salbutamol, glibenclamide or finasteride on the
metabolism of tamsulosin.

3. Because the correlation coefficient with testosterone 6&hydroxylation, a marker for P450 3A4, was
0.971, the sportsor has concluded that the prima~ metabolism of tamsulosin is catalyzed by
3A4.

)

General Reviewer Comments:
1. The raw data from these studies were not submitted for review. Therefore, reanalysis of these data-.

are not possible.

2. The assay used to estimate the levels of each analyte (tamsulosin and metabolizes and marker
substrate metabolizes) in this in vitro drug metabolism study was not properly validated. Therefore,
the confidence one can have in any of the conclusions herein, is considerably limited.

3. The concentration of tamsulosin usedinthesein vifm drug metabolism studies (64 to 24d0 rtg/mI) is
2-80 times the Cmax at steady state from a 0.8 mg dose of the to-be-marketed formulation of
tamsulosin (=30 rig/ml).

4. Only “C-tamsulosin was used in the in vitro drug metabolism studies reviewed herein. It is unknown
if an isotope effect on the metabolism may exist.

5. The formation of unidentified metabolizes C, D and E appeared to be substantial in some individual
donors and metabolize B was measurably formed in all donor tissues tested.

ReviewerComments on Interaction Evaluations:
1. Diclofenac and Warfarin appear to activate the metabolism of tamsulosin in pooled liver microsomes.

The mechanism of activation is not addressed by the sponsor. It should be noted that Diclofenac and
Warfarin are primarily metabolized by and are not reported to induce
metabolism by any mechanism.

2. Amitriptyline, primarily metabolized by appears to have little effect on tamsulosin
-.
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)
metabolism.

3. In the interaction studies, it is reported that 3-9% of the tamsulosin does not elute with the parent
compound in the absence of microsomes (data not shown). The mechanism of the “non-enzymatic”
transformation is unclear.

ReviewerComments on Primary Enzyme Identification:
1. ‘The rationale the sponsor uses to identify as the primary catalyzing enzyme of tamsulosin

is inappropriate and probabty incorrect since interaction studies with glibenclamide (Drug Saf. 1995,
13: 105-122) and finasteride (Drug Metab Dispos. 1995,23: 1126-1135) both reportedly metabolized
by showed no interaction with tamsulosin metabolism.

2. Since the metabolism of tamsulosin is complex, with at least five possible metabolic pathways
primarily catalyzed by the sponsor should identify the enzyme responsible for
each metabolic pathway by appropriate in vitro metabolism and validated assay methodologies.

.)

)
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Study Numbe~ U95-3371

Study Title: Binding to human liver microsomes and effects on the in vitro metabolism of 14Cdiclofenac and
14C-warfarin by a pooled human liver microsomal fraction.

Objectives:
1. To determine the effect of dictofenac and warfann on the binding of tamsulosin to microsomal protein.
2. To determine the effect of tamsulosin on the metabolism of “Cdiclofenac and “C-warfarin.

Study Design:
Objective #l — Centrifreem Micropartition System was used to assess the binding of radiolabeled tamsulosin

incubated with pooled human liver microsomal fraction, without added NADP+, in the
presence and absence of diclofenac and warfarin for 10 minutes at 37°C.

Objective #2— “C-diclofenac and “C-warfarin were incubated with pooled human liver microsomal fraction
in the absence and presence of tamsulosin (1 pg/ml) for 10 minutes at 37”C.

Results
Tamsulosin Binding Interaction

—-

Since watfarin and diclofenac appeared to activate tamsulosin metabolism in Study US95-3365, the sponsor
assessed the effect of these compounds on the binding of tamsulosin to microsomal protein; Table 4 contains
the results of this evaluation.

Table 4.
.......-......,.:.,.:.:.:.,.,.:.,.::::,::,.:,:::;::,,::::

water 16777 15796 7.2

+ 17481 16620 4.7

DMSO 20445 18944 6.0
(l%, Vlv) -

+ 16657 18236 3.1

Oiclofenac + 16700 15132 7.9

Warfarin + 19741 18534 5.0

Interaction Studies
Tables 5 and 6 contain information about the effect of tamsulosin on the metabolism of di~lofe~ac and
warfarin.

Table 5. h Vitro Interaction Between Tamsulosin and Diclofenac.

I D~ofenac(pg/ml) I i tarnsulosin(1 @ml)
I

Quantityof “C notelutkgwithparentdtifenac
1

Wtihout microsomes Wtth microsomes

%’0 nmoles % nmoles

200 7.0 131.9’ 23.8 448.4
(627.9PM)

+ nm nm 6.8 79.1

20 1.0 1.9 23.4 24.9
(62.8PM)

+ nm nm 12.6 23.8

nm = not measured

. .
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Table 6; h Vitro Interaction Between Tamsulosin and Warfarin

1 , I

I Warfarin @g/ml) I *tamsulosin (1 pg/ml)
I

Quantity of “C not eluting with parent warfarin
1 J

Without miaosomes With microsomes

% nmotes % nmoles

0.4
—

3.9 1.9 18.5
(32~.’?pM)

+ nm nm 2.7 25.8

(32.$IJM)
1.3 1.3 1.8 1.8

+ nm nm 0.7 0.7 J
nm = not measured

Conclusions:
1. Theextent of binding of radiolabeied tamsulosin to human liver microsomal protein is not substantially

affected by the presence of either diclofenac and warfarin.

-
2. Tamsulosin appears to inhibit the metabolism of “Cdiclofenac in pooled liver micro;omes.

3. Tamsulosin does not appear to significantly activate the metabolism of “C-warfarin ;n pooled liver
microsomes, but the low levels of warfarin metabolism preclude any conclusions on the possible
inhibitory effects of tamsulosin.

Reviewer Comments:
1. The raw data from these studies were not submitted for review.

‘)
2. The assays used to estimate the levels of each analyte (tamsulosin, warfarin, diclofenac and/or

metabolizes) were not properly validated.
,/

3. Under the conditions tested in this study, it appears that tamsulosin inhibits diclofenac metabolism.

4. The cause of limited metabolism of warfarin by the pooled liver microsomes used in this study is
unknown.

-—
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. .

7



RECOMMENDATION

) Study U95-3371 included in the amendment to IND and Study U95-3365 (in vitro
drug metabolism testing) included in NDA 20-579 submitted on April 15, 1996, have been reviewed by the
Office of Clinical Pharmacology and Biophannaceutics, Division of Pharmaceutical Evaluation II (OCPB/DPE
II}. OCPB/DPE II is of the opinion that the sponsor has not adequately assessed the enzyme(s) primarily or

secondarily responsible for the metabolism of tamsulosin. .

The sponsor should conduct appropriate h?vitro drug metabolism studies to characterize the
that catalyze the metabolism of tamsulosin. If the Division of Reproductive and Urologic Drug Products

(HFD-580) deems that the sponsor has provided sufficient efficacy and safety information for approval of NDA
20-579, Flomaxm (tamsulosin hydrochloride), the in vitro testing can be performed post-approval and the label
updated, as appropriate.

The sponsor should submit the proposed protocol(s) for the in vitro drug metabolism studies to OCPB/DPEll
for comment prior to initiation of the studies.

The sponsor’s proposed Metabo/isfixcretion portion of the CLINICAL PHARMACOLOGY,
Pharrnacokineticssection is included below;

--

MetabolisrnExcration .-

Tamsulosin is extensively metabolized by enzymes I in the liver, followed by
extensive I of metabolizes. On administration of a radiolabeled dose of

tamsulosin to four healthy volunteers, 97% of the administered radioactivity was recovered, with urine (76Yo)

representing the primary route of excretion compared to feces (21‘Yo)over 168 hours. Less than 10% of the
dose was recovered as unchanged (parent) compound in the urine.

Metabolizes of tamsulosin do not contribute significantly to tamsulosin adrenoceptor antagonist activity.

)

Furthermore, there is no enantiomeric bioconversion from tamsulosin [R(-) isomer] to the S(+) isomer in
studies with mice, rats, dogs, and humans.

Tamsulosin undergoes restrictive clearance in humans, with a relatively low systemic clearance (2.88 L/h).
Tamsulosin exhibits linear pharmacokinetics following single or multiple dosing resulting in a proportional
incfease in C- and AUC at therapeutic doses. Intrinsic clearance is independent of tamsulosin binding to
AAG, but diminishes with age, resulting in a 40% overall higher exposure (AUC) in subjects of age 55 to 75
years compared to subjects of age20 to 32 years.

Fotlowing intravenous or oral administration of an immediate-release formulation, the elimination half-tife of
tamsulosin in plasma ranged from five to seven hours. Because of absorption rate-antro+led
pharrnacokinetics with the FLOMAXW modified release formulation, the apparent half-life of tamsulosin
increases to approximately 9 to 13 hours in healthy volunteers and to 14 to 15 hours in the target population.

Incubations with human liver microsomes showed no evidence of clinically significant interactions between
tamsulosin and drug$ which are known to interact or be metabolized by hepatic enzymes, such as
amitriptyline, diclofenac, albuterol (beta agonist), glyburide (glibenclamide), finastende (5alpha-reductase
inhibitor for treatment of BPH), and warfann.

It is the recommendation of this reviewer that the above excerpt of the proposed label be changed to the
following text;

Metabolism
,

There is no enantiomeric bioconversion from tamsulosin [R(-) isomer] to the S(+) isomer in humans.

Tamsulosin is extensively metabolized by enzymes in the liver and less than 10% of the
dose is excreted in urine unchanged. However, the pharmacokinetic profile of the metabolizes in humans has
not been established. Additionally, the enzymes that primarily catalyze the Ehase I

. \ -.
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metabolism of tamsulosin have NOT been identified. Therefore, possible interactions with other
- ,metabolized compounds can not be discerned with current information. The metabolizes of 1amsulosin

undergo extensive Phase II prior to renal excretion.

Incubations with human Iiier microsomes showed no evidence of clinically significant metabolic interactions
between tamsulosin and amitriptyline, albuterol (beta agonist), glyburide (glibencJamide) and finasteride
(5alpha-reductase inhibtior for treatment of BPH). However, in vitro testing of the tamsulosin interaction with
didofenac and warfarin were equivocal.

Excretion
On administration of a radiolabeled dose of tamsulosin to four healthy volunteers, 97~o of the administered
radioactivity was recowed, with ufine (76?J’0)representing the primary route of excretion compared to feces
(21%) over 168 hours.

Following intravenous or oral administration of an immediate-release formulation, the elimination half-life of
tamsulosin in plasma ranged from five to seven hours. Because of absorption rat&controlled
pharmacokinetics with the FLOMAXW modkd release formulation, the apparent half-life of tamsulosin is
approxirnatety 9 to 13 hours in healthy volunteem and to 14 to 15 hours in the target population. Tamsuiosin
undergoes restrictive Ctearance in humans, with a relatively low systemic clearance (2.88 L/h).,_ _

The Recommendation and Comments should be communicated to the sponsor as appropriate.

K Gary Bade, fih.D.
Office of Clinical Pharmacology and Biopharmaceutics

)

Division Pharmaceutical Evaluation II

1 RD initialed by Angeka Dorantes,Ph.D., Team Leader AD 316197
FT signed by Angelica Dorantes, Ph. D., Team Leader d7/f?

(

cc: NDA 20-579,HFD-580 (Fourcroy, Ruqble), HFD-870 (M.Chen 13B-17, Dorantes, Miller43B-17,
Bamette), Drug file (CDR, Barber Murphy).

-.
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NDA 20-579

FE5 251997

—-

Drug : Flomax (Tamsulosin)

Sponsor: Boerhinger Ingleheim Pharmaceuticals
Ridgefield, Connecticut

—-

.-.

RECOMMENDATION- The Pharmacology and Toxicology data submitted are
adequate to support the safety of Flomax. The NDA is Approvable...

) Labeling Comments- pages 34–36

~~ri E1-Hage, Ph.D.

v !

cc: NDA 20-579, HFD-580 NDA
HFD-580/ A Jordan/ J E1-Hage
20579.nda
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NDA 20-579
Division of Reproductive and Urologic Drug Products
HFD-580
Reviewer: Jeri E1–Hage, Ph.D.

—-
Sponsor: Boehringer Ingleheim Pharmaceuticals, Inc.

Ridgefield, CT 06877

Submission Date: April 15, 1996

.

RJ3VIEW AND EVALUATION OF PHARMACOLOGY/TOXICOLOGY DATA

Drug Name: Tamsulosin, LY 253351, YM-12617-1

Chemical Name: (R)-5-[2-[ [2- (2-Ethoxyphenoxy) ethyl] amino]propyl] -2-
methoxybenzenesulfonamide hydrochloride “– -

CAS No: 106463-17-6

Proprietary names: Flomaxw (U.S.), Harnal (Japan), Omnic (Europe)

USAN Name: Tamsulosin hydrochloride

Structure:

S02 NH2

CH3O
e

CH2–7H–NH–CH2–CH2 –0
Q’

CH3 “HCI 0CH2 CH3

M.W. = 444.98 M-F. CzOH2aNzO~SHcl

Formulation: 0.4 mg tamsulosin hydrochloride modified release capsule
Inactive ingredients ma/caDsule

~MICrOCrystalline cellulose

flriacetin
JCalcium stearate
“/Talc
/Gelatin (capsule)

Category: Alphal-Adrenergic< Receptor Antagonist

Indication: Benign Prostatic Hyperplasia (BPH)

?,ei?:?.i N2AS: 20–223 HytriF (Terazosin) for 3?3
20–371 Cardura (Doxazosin) Eor 3?ti -.



NDA 20-579

1
Tamsulosin

2

)

Dates of Previous Pharmacology Reviews of IND

——
PHARMACOLOGY

The potency of Tamsulosin, Prazosi.n, phentolami.ne, and yohimbine
postsynaptic al-antagonists were assessed in rabbit aorta (Table
The presynapti.c rx2-antagonist activity of the same compounds were
assessed i.n rat vas deferens (Table 2) . Tamsulosin and prazosin
determined to be approximately 5,000 times more selective for a,–

as

1).

were

adrenergic receptors than for a2-receptors. Phentolamine has equal
affinity for the al and az subtypes. Yohimbine has higher affinity for
az-adrenergic receptors.

—-

Comparative B1ocking Effects ofTarnsulosin and OtherAdrenoceptor

Blocking Agents on ~l-anda2- Receptors

etI-adrenoceptor a2-adrenoceptor
(rabbit aorta)’ (rat vas deferens)b

Antagonist pA2 pAP lxl-hxz-c

tamsulosin 10.1IM.O4 6.41f.fl.02 5000

Prazosin 8.85M103 5.16M.02 4900

Phentolamine 8.04diM34 8. 17M1.03 0.74

Yohimbine 6.35KL01 7.83M3.04 0.03

a Determined as potency inantagonizing norepinephrirre-induced contraction in16

to 18 replicates perdrug.
b Determinedaspotencyinantagonizingclonidine-inducedcontractionin12to18

replicatesperdrug.
c AntilogofdifferencebetweenpA2valuesinrabbitaortaandratvasdeferens

-.
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,i Table 2 Inhibition of al- and az-adrenoceptor binding by YM-12617 and other

a-adrenoceptor blocking agents in rat brain membrane preparations

Antagonist
al-Adrenoceptor(JH-WB4101binding) a2-.4drenoceptor(JH-clonidi~)-

n pKia]
al/a?

S1ope’” n pKia’ Slope”’ ratio’)

YM-12617 30 9.64 + 0.06 0.91 (O. 84-O. 99) 21 6.03 10.03 0.73 (O.?0-0. 76) 4.100

Prazosin 17 9.39 t 0.08 0.74 (O. 63-O. 85) 24 5.53 * 0.10 0.48 (O.37-O. 60) 7, 200

Pher~Lo!?mine 29 8.07+ 0.06 0,85 (O.76-0.93) 18 8.12 i 0.07 0.7S (O.67-O.83) 0.89

Yohimbine 18 6.41+0.04 0.96 (0.89-1.03) 18 7.27*0.13 0.80 (O.68-0.92) 0.14

a): pKi values (mean t SIZ!f) were calculated from negative logarithm of Ki
values which were derived from IC50 values estimated from logic-Tog nets
of the displacement data shown in Fig. 3.

b): Hill coefficients (means with 9S% confidence limits) were calculated by
logit-log method as shown in Fig. 3.

c): Antilogarithm of the difference between pKi values obtained in 311-WB4101
binding and 3H-clonidine binding assays.

n = Ho. of specimens

)
The ability of several a-antagonists to inhibit phenylephrine–induced
increases in intraurethral pressure (IUP) and diastolic blood pressure
(DBP) was assessed in anesthetized dogs (study U93-1087). The
relative antagonist potency in this model were:
R(-)YM 12617 (Tamsulosin) > (f) YM–12617 > Prazosin > phentolamine >
S(+) YM–12617 > yohimbine.

SAFETY PHARMACOLOGY
The general pharmacology of Tamsulosin was assessed in numerous
standard models. Tamsulosin (1 mg/kg, po) had no effect on glucose
tolerance in rats. Tamsulosin (10-6 to 10-’M) had no effect on platelet
aggregation induced by ADP and collagen.

-.

,.)

Cardiovascular Effects: Tamsulosin (0.3–3 mg/kg, po) and prazosin (l-
10 mg/kg, po) produced large, dose-dependent reductions in mean blood
pressure (30-45%.) in conscious normotensive rats, conscious
spontaneously hypertensive rats, and conscious normotensive dogs. The
hypotensive effect of Tamsulosin was 3 times as potent as prazosin.
Tamsulosin also produced a dose-dependent inhibition of contractile
force at concentrations > 10-9 M (maximum inhibition of 35% with 10-’M).
The effect of Tamsulosin (0.3–30 ug/kg, iv) on blood pressure and
blood pressure responses to~head-tilt were compared with prazosin(3-
300 ug/kg, iv) in the conscious normotensive rabbit. The potency of
these campounds to produce postural hypotension in this model was:
Tamsulos~~ > (t) YM-12617 > prazosin > S(+) YM-12S17.
The effszz Tamsulosin controlled–release granuiez On postural blooa
pressl.lrs c?~~.ges was also assessed in conscious xzr~.otensiv? rabbi~s...
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Data are summarized in the following table. The bulk powder produced
maximal reductions in blood pressure at 1-2 hours after dosing which
were maintained for 2 to 6 hours. The controlled-release granules
also,reduced baseline blood pressure for 8 hours.
Postural hypotensive effects were assessed one hour after dosing.
Bulk powder produced further postural hypotension with head tilt of 11
mmHg at 0.3 mg/kg and 17 mmHg at 1 mg/kg (in addition to the 14 and 22
mmHq reduction in baseline BP) . The controlled release qranules
~roduced 6-7 mmHq postural chanqes with head tilt.

Drug Dose (mg/kg,po) Baseline BP Reduction in Mean BP
(mmHG) (mmHg)

Control 102 -2

Bulk Powder I 0.3 I 98 I -14 – - I

1.0 100 -22

3.0 -34

Controlled
release granule 0.3 100 -lo

1.0 -18

I 3.0 I 101 I -26 I

CNS Effects: An Irwin Test was used to assess CNS effects of 0.1, 1,
10, and 100 mg/kg,po Tamsulosin in mice. Tamsulosin had no effect on
convulsion threshold or motor co-ordination.
Results: Miosis and blepharoptosis 2 1 mg/kg

Decreased motor activity and respiration at 100 mg/kg
Increased hexobarbital sleeping time at 100 mg/kg
Dose-related decrease in body temp > 10 mg/kg
Mild analgesic activity ~ 10 mg/kg

Doses from 0.1 to 10 mg/kg,po had no effect on EEG activity in the
cat. Tamsulosin (10-9 to 10-5M) had no effect on acetylcholine or
histamine–induced contraction of isolated guinea pig ileum.
Tamsulosin (10-5M) inhibited nicotine–induced (–35%) and serotonin-
induced (-65%) contraction in guinea pig ileum.
Tamsulosin (0.1 to 1.0%) produced dose–dependent surface and
infiltrative anesthetic effects. The potency of the anesthetic action
of Tamsulosin was comparable to lidocaine.

Gastrointestinal Effects: Tamsulosin (0.1-100 mg/kg,po) had no effect
on GI transit time in the mouse. Doses from 0.1 to 10 mg/kg,po had no
effect on gastric acid secretion in the rat stomach and no effect on
gastric mucosa. Tamsulosin at 100 mg/kg,po, the hiqhes~ dose tested,
significantly increased acid secretion in rat stomach and caused
ulceration 25 the mucosa in 2/8 rats. Tamsulosin [0.1-100 mg/Xg,po)
had no effect on bile secretion in the rat.
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Urogenital Effects: Tamsulosin (z 10-~cM) elicited concentration–
dependent inhibition of norepinephrine-induced contraction of rat vas
deferens (80% inhibition at 10-8M). Tamsulosln at doses from 0.1 to 10
mg/kg,po had no effect on urinary excretion in the rat. ——

The pharmacology of the five major metabolizes of Tamsulosin namely
AM-1 and M-1 through M-4 were studied (see Table 3 below) . Metabolize
M–4 and impurity R-4 were essentially equipotent with tamsulosin in
their ability to inhibit phenylephrine-induced contraction in rabbit
aortic and prostatic smooth muscle. The other metabolizes were 1/10
to 1/20 as potent as the parent compound.

Table 3 Antagonistic effects of YIII-12617-I and Its analogucs on the
phenylcphrlne-induced contraction in in isolated rabbit aortk and

..

)

prostatic smooth muscle

“b-==-
YM-12617-1 9.71 i 0.09

AM-1 <6

M-1 8.75 * 0.04

M-2 8.44 * 0.02

M-3 8.54 * 0.03

M-4 9.59 ~ 0.06

R-4 9.58 ● 0.03

ta Prostate

Efficacy pAz VnlUCS Effic/lcy
ratio ratio

1.0 9.87 * 0.13 1.0

<1/5100 <6 <1/7400

1/9.1 8.96 * 0.10 1/8.1

1/19 8.70 k 0.12 1/15

1/15 8.83 * 0.03 l/li

1/1 .3 9.64 * 0.07 1/1.7

1/1 .3 9.66 * 0.04 111.6

Values represent the mean * S.E. (aorta: N=12-17, prostate: N=3-6)
Efficacy ratios represent values obtained based on a YM-12617-1 value of
1.0.

Tamsulosin (0.5 to 50 mg/kg, ip) produces dose-related increases in
plasma prolactin concentrations in male rats.

-.
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PHARMACOKINETICS/TOXICOKINETICS
The absorption, metabolism, distribution and excretion studies were
performed at the Drug Metabolism Dept., Yamanouchi Pharmaceut&cals
co, Ltd. , Tokyo, Japan.

Phannacokinetics in Rats
Male Fischer 344 rats were administered single intravenous and single
and multiple oral doses of Tamsulosin and pharmacokineti.cs parameters
were determined. Data are summarized i.n the table below.
After intravenous dosing in male rats, the plasma clearance rate was
7.88 L/hr.kg and the volume of distribution was 2.86 L/kg.

Pharmacokinetics of Tamsulosin in the Male Rat

Dose, mg/ kg Tmax Cmax AUC O-CO T% Bioavail-
(min) rig/ml ng.hr/ml +bitity, %

Single dose

1 mg/kg, iv 127 19 min 100%

1 mg/kg, po 7 min 7 9 1 hr 7%

3 mg/kg,po ,, 56 55 1 hr 14%

10 mg/kg,po “ 284 290 1 hr 23%

3 mg/kg,po 8-10 28 53 1–2 hrs
15 days

Pharmacokinetics in Dogs
Male beagle dogs were administered single intravenous and single and
multiple oral doses of Tamsulosin and pharmacokinetics parameters were
calculated. The data are summarized in the table below. After
intravenous dosing in male dogs, the plasma clearance = 1.16 L/tir-kg
and the volume of distribution = 1.7 L/kg.

Pharmacokinetics of Tamsulosin in Male Beagle Dogs

Dose, mg/kg Tmax Cmax AUC O-CU T %, hrs Bioavail-
ng/ml ng.hr/ml ability,%

Single dose

1 mg/kg, iv 87.3 1 100%

0.3 mg/kg,po 30 min 37 78 1-1.5 30%
1

1 mg/kg, po \\ 116 223 ,, 27%

3 mg/kg, po ,. 445 1109 ,, 42%

Multiple dose I I I I I
1 mkd,po, Day 1 l–1.5hr 84 390 2 -.

1 mkd, Day 8-15 1 hr 132 476 1.5
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Tamsulosin (1, 10, 30 mg/kg,po for 7 days) had no effect on the levels
of hepatic drug metabolizing enzymes in rats. Tamsulosin is
extensively absorbed from all sections of the rat intestines M-not
from the stomach. In the rat, there is 100% absorption but only 7–23%
bioavailability indicative of extensive first pass metabolism in the
liver. The metabolic pathways of Tamsulosin and the metabolize
profiles in the urine, bile and plasma of rats and dogs are depicted
in Figures 5, 6, 7 and 9 taken directly from the submission (see
Appendix 2) .
14C_Tamsulosin [(–)isomer] was administered orally to rats, dogs and

humans, unchanged drug was isolated from the urine, and the two
enantiomers were isolated by HPLC. The (-) isomer represented > 99%

of radioactivity in all 3 species, suggesting no enantiomeric
inversion occurred in these species. --

Excretion
Male Fischer rats and beagle dogs were administered a sinqle oral dose
of 1 mg/kg 14C-Tamsulosin and the excretion of radioactivi~y was

monitored in the urine and feces for 72 hours. The excretion data are
summarized in the table below. Radioactivity was excreted primarily
in the bile (feces) of rats and equally in the urine and bile (feces)
of dogs.

Per cent Radioactivity Excreted

Species Urine Bile Feces

Male Rat 17% 80%

Bile-duct cannulated rat 21% 84% 0.4%

Dog (both sexes) 47% 63%

Bile-duct cannulated dog 42% 46% .5%

Distribution
Tissue concentrations of radioactivity were measured in male Fischer
rats after single and multiple (21 days) doses of 14C-Tamsulosin (see
Appendix II) . Steady state concentrations in tissues were reached in
approximately 7–10 days. The distribution of radioactivity was as
follows:

Liver (25X)> Intestine, stomach, kidney (5-7X) > Prostate, pancreas, -
lung, salivary gland (1.5X) > Plasma, heart, skin, spleen, adrenal,
Pituitary > Muscle, fat, bone, testes, brain (0.5X), where multiples
represent concentrations rel,ative to plasma drug concentrations.

Plasma Protein Binding
In vitro binding of Tamsulosin rig/ml) to plasma proteins of
Fischer rats, beagle dogs and men were measured usinq the

)
til~rafiltration method.

-.



\./

NDA 20-579
Tamsu’losin

8

Per cent PJasma Protein Binding
1 1 I

Species In vitro Binding In vivo Binding
I

Rats, Fischer I 80-82% I
—— I

Dogs, Beagle I 90-93% I I
Human I 94-95% I 96-98%

Kinetics of Tamsulosin After In Diet Dosing to Rats and Mice
Fischer rats (n = 5/sex/dose) and B6C3F: mice (n= 5/sex/dose) were
administered 0.01, 0.03 and 0.1% Tamsulosin in the diet for 2 weeks.

These dose levels represent the 3 highest dose levels utilized in the
2 year carcinogenicity studies. The concentrations of unchanged drug
were measured in the plasma for 24 hours from the 15-16th day o~
dosing. Toxicokinetics data are summarized in the table below taken
directly from the submission.

Plasma Cone. of-.
D~~ COn~- D~g ln~e UnchzngedDrug

Animal Sex inDie[ (mg/k:lday)
(%)

Cmax Auc *
(;gjm)) (ng.h~/ml)

0.01 8.4 4.6 64.2=

.Wde 0.03 ~j.9 11.5 199.8

0.1 86.6 111.8 1411.7

Rats
0.01 8? 6.2 99.5

Female 0.03 ~5Q 17.0 2!68.5

0.1 87.0 141.2 1845.5

0.01 16.1 5.2 15.6

Male 0.03 49.8 47.9 576.2

0.1 173.7 330.0 3593.9,

Mice .’
0.01 19.0 9.0 95.7

Female 0.03 59.7 54.7 841.5

0.1 192.2 313.4 4139.1

-.
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Sinule Dose Oral Gavaue Toxicokinetic Study with YM 617 in Rats(Studv

U95-3130 lot wool)
The study was conducted according to GLP at

from 7-12-94 to 3-8-95. The study was conducted to—p-rovide
toxicokinetics data for the dose levels utilized in the reproductive
toxicity studies.

Male and female Fischer 344 rats were administered a 10 or 300 mg/kg
single dose of Tamsulosin orally by gavage (n=24/sex/dose) . Blood
samples were collected from 3 animals at 0.25, 0.5, 1, 2, 4, 6, 8, and
24 hours postdose. The kinetics data are summarized below.

Single Dose Toxicokinetics of Tamsulosin in Rats

Dose level Cmax Tmax (hrs) AUC O-24 Multiple of
(Mg/kg) (rig/ml) (Ng.hr/ml) Human_AUC_

10 46 0.5 96 1/5

300 2,773 0.5 24, 984 50

Summary and Conclusions- This study provides the only toxicokinetics
data for gavage dosing in the rat. The study suggests that AUC
exposures in rats administered 300 mg/kq, the highest dose utilized in
the reproductive toxicity studies are fold higher than those in
elderly men receiving the highest therapeutic dose (AUC in men on 0.8
mg/day = 500 ng.hr/ml) . This data is somewhat flawed because this
study was performed using the drug product (– isomer) Tamsulosin while
most of the reproductive toxicity studies were conducted with the
racemate. The exception is the highly relevant male fertility study
which was repeated using Tamsulosin.

Although this data is not perfect, it probably provides the most
useful data available for exposure comparisons. The reproductive
toxicity studies have been conducted with single daily doses of the
pure drug which has a very short half-life (l-2 hours) . The drug
product Flomax is given twice daily in a modified release preparation
with a 9-13 hour half-life resulting in sustained exposures to drug in
men. Utilization of mg/kg or mg/M2 comparisons provides grossly
exaggerated exposure comparisons due to both the different
formulations and interspecies differences in metabolism.
(EG., On a mg/kg basis 300 mg/kg/day represents times
the clinical dose of 0.01–O.12 mg/kg, while AUC data demonstrates an
actual exposure multiple of times human AUC).

-.
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Sinule Oral Dose Toxicokinetics of YM617 in Doss (S tudv U95-3126, lot

~
The study was conducted at — - from
8-9-94 through 10-14-94.

Male beagle dogs (n = 3/dose) were adminsitered a single dose of 2 or
200 mg/kg YM617 orally by capsule. Blood samples were collected at
0.25, 0.5, 1, 2, 4, 6, 8, and 24 hours postdose. The toxicokinetics
data are summarized below.

Single Dose Toxicokinetics of Tamsulosin in Dogs

Dose, mg/ kg Cmax Tmax AUC O-24 Half-life Multiple of
Ng/ml Hrs Ng.hr/ml Hrs Human AUC

2 183 1.83 487 1.24 l–x -

200 8,393 6.67 100,831 2.65 200 x

i,/

..

)
-.
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TOXICOLOGY

Acute Toxicity
Acute toxicity studies for Tamsulosin were previously reviewe~in IND

Toxicology Studies Completed
Recemate
Oral toxicity studies conducted with the racemate include acute
toxicity studies in mice, rats and dogs, three month oral toxicity
studies in rats and dogs, a one year oral toxicity study in rats, and
fertility studies in male and female rats. Ocular and dermal toxicity
studies were also performed with the racemate. These data were all
previously reviewed for IND

Teratology studies in rats and rabbits an&a ~
Peri/Postnatal toxicity study in rats were conducted with the racemate
and are reviewed for IND

Tamsulosin
Oral toxicity studies with the drug product Tamsulosi-n (R–isomer)
include acute toxicity in mice, rats and dogs, and three month in-diet
dose-finding studies in mice and rats, and one year oral toxicity
studies in rats and dogs. Genotoxicity and male fertility studies
were also conducted with Tamsulosin. These studies were reviewed for
IND The data
from the oral dose finding studies and the two year oral
carcinogenicity studies are reviewed below.

One Year Oral Toxici.tv in Rats (Studv R04987 and R05087. lot H-2)
This study was previously reviewed under IND
The study was conducted according to GLP at

for March 20, 1987 through Jan 5, 1989.

Fischer 344 rats (n= 20/sex/dose) were administered O, 0.03, 0.1 and
0.3 % LY 253351 in diet for one year.
Additional findings not noted in the previous review include:
Organ weights
Increased adrenal weights(35%) in HD males
Increased liver weights in all treated females
Increased spleen weights in MD, HD females
Marked (>60%) decrease in uterine weights in MD, HD females
Increased pituitary weights in MD, HD females

Histopathology
.

Kidney - increased frequency of glomerulonephrosis in treated males
2/20 c, 7/20 LD, 6/20 MD, 6/20 HD males

Tesres- bilateral aCrophy of seminiferous tubules in 5/20 HD males
Mammary gland– dose–related increase in the incidence and sever>ty of

)

mammary gland hyperplasia in treated females (slight in LD, MD;:
moderate in HD) O/20 C, 3/20 LD, 16/20 MD, 20/20 HD females -
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Three Month Oral Dose-Findina /Toxicitv Studv in Fischer Rats (S tidy
R10986, lot #H-n_

The study was conducted according to GLP at
from July 2, 1986 to October 3, 1986.

Fischer 344 rats (n = 20/sex/dose) were administered O, 0.1, 0.3 and
0.5% LY 253351 orally in diet for 3 months.

Compound was stable and diets were within 8% of nominal concentrations
in all diet samples analyzed. Mean daily intake of LY 253351 was
67.5, 200 and 327 mg/kg/day in males and 80, 228 and 378 mg/kg/day in
females. .— -

Mortality - unremarkable (1 LD male died while on study)

Clinical signs - The incidence and duration of chromodacryorrhea was
increased in mid and high dose males and in females at all dose levels
Incidence: Males- O C, 1 LD, 8 MD, 5 HD

Females– 5 C, 13 LD, 13 MD, 19 HD
Duration: 1-2 weeks in males and LD females, 2–4 weeks in MD females

‘“)
and 9–11 weeks in HD females

/’
Body weight -statistically significant dose–related decreases in mean
body wt and body wt gain in MD, HD males and HD females. Body weight
gain was reduced 13% in MD and 35% in HD males and 30% in HD females.

Food consumption- dose-related decreases in average daily food
consumption in mid and high dose males and females.
Males - decreased 9% MD, 24% HD
Females - decreased 9% MD, 23% HD

Hematology -
RBC,Hgb, PCV- significantly decreased in MD, HD of both sexes
MCV, MCH, MCHC- mildly increased in MD, HD animals of both sexes.
Mean reticulocyte counts- increased in MD, HD both sexes, indicative

of increased bone marrow activity.
Total leukocyte counts – dose-dependent decreases at all dose levels

in treated males.

Clinical chemistry-
AST– increased 2–fold in HD,females

Urinalysis-
Specific gravity – mildly increased in HD females

Hepatic Enzyme Induction: P–Nitroanlsole 9–demethylase activity was
“\ slightly increased in males and females receiving the 2 highest’ dose

.1 Levels.
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Plasma Drug Concentrations-C,, measured from 3 samples/sex/dose
obtained between 8 and 10 am on days 15, 45, and 89.

Ng LY 253351/ml

SamDlina Dav M g M MultiDle of Human Cmina

Males, 0.1% 45 38 36 2.5 X
0.3% 621 544 512 38 X
0.5% 944 1918 2354

Females, 0.1% 69 140 65 5x
0.3% 1119 1076 1465 80-100 X
0.5% 1490 2087 1456 100 x

.— -

a. Cmin after multiple dosing with 0.8 mg/day in volunteers the same
age as the target population (elderly males) = 13 rig/ml.

Cmax in this population = 29 rig/ml.

Organ Weights

..

)/

Adrenal- dose-related increase in absolute and rel wts at all dose
levels in males and in HD females

Spleen- increase in absolute and relative weights in LD, MD males and
at all dose levels in females.

Liver– increased absolute and relative weights all doses males and
females.

Kidneys - decreased absolute wts MD, HO males; HD females
Ovaries– increased absolute/ relative wts. LD, MD females

Histopathology–
Mammary glands- dose-related increase in the incidence and severity of
mammary gland hyperplasia in treated females; mild in LD, moderate in
MD, severe in HD . 0/20 C, 2/20 LD, 17/20 MD, 18/20 HD females”.

No other drug-related pathology.

Conclusions- No dose–limiting toxicity was observed at any dose level.
Decreased body weight gain secondary to decreased food consumption
(decreased palatability ?) was observed in MD, HD males and HD
females. The sponsor states that 0.1% was the no effect level.

Based on this study the sponsor choose dose levels of 0.003, 0.01,
0.03 and 0.1% for the 2 year rat carcinogenicity study. These dose
selections would not be supported by this dose–finding study.
Body weight reductions > 1O$ were observed in MD, HD males and HD
females but these were secondary to decreased food consumption. No
data is available regarding body wt/food consumption with gavage
dosing ac dose levels > 100 mg/kg. No other dose-limi~i~q ~oxicity was
observed . The oral LD~O for Tamsulosin in Fischer rats is 650 mg/kg in

)
males and 750 mglkg in females. -.
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Tamsulosin was not genotoxic in an extensive battery (Ames, CHO
Chromosome Aberrations, Mouse lymphoma/TK, Unscheduled DNA Synthesis,
Sister Chromatid Exchange, Mouse Micronucleus Test) . AUC data were
not available from this study to allow dose selections to be bas-ed on
AUC ratios. Comparison of Css data from rats and humans suggests the
high dose of 0.1% LY 253351 in rats produces plasma levels 2 to 5
times those in men receiving a 0.8 mg/day dose. Clearly, this does

not meet the 25–30 times human exposure requirement.

Two Year Carcinocrenicity Studv with LY 253351 Administered in Diet to

Fischer 344 Rats (Studv 07187 and 07287, lot # DPD-11101 and 12151)

The study was conducted according to GLP at
from June 23, 1987 to June 23, 1989.

The test article was stable throughout the duration of the st.udi~.
Mean dietary concentrations were within 10% of nominal concentrations
in all samples. Lot DPD 11101 was 99.5% R -enantiomer (drug
product); lot DPD 12151 was 98.8’% R enantiomer.

Fisher 344 rats (n = 60/sex/dose) were administered O, 0.003, 0.01,
0.03, and 0.1% LY235531 orally in diet for 2 years.
These concentrations resulted in average daily doses of:

1.3, 4.3, 13.1 and 43.3 mg/kg/day for males

)

1.6, 5-4, 16.0 and 51.6 mg/kg/day in females

..} Mortality-
Two year survival rates were as follows:
Males - 57%, 42%, 53%, 40%, and 32% for control, LD, LMD, HMD, and HD
Females–67%, 67%, 48%, 60%, and 43% for control, LD, LMD, HMD, and HD.

The apparent dose-related mortality was statistically significant for
both sexes(See biostatistics review page 8) . Therefore, the 2 year

rat carcinogenicity study was conducted at adequate dose levels”
despite the inadequacy of the dose-finding data.

Clinical signs- no treatment-related signs

Body weightlfood.consumption- food consumption was increased in MD, HD
females and HD males from study month 6-7. Slight increases in body
weight gain were observed in these dose groups during months 4 to 15
but body weight and wt gain were similar to control values in all
groups at the end of the study.

Hematology-no treatment–related changes

Clinical chemistry- changes observed were consistent with impairments
in kidney and liver function.
BUN- increased in both sexes at all dose levels. (50 CO 100%)
Creatinine– ~ncreased in both sexes at all dose level.~

1

Cholesterol- increased in both sexes at doses a O.O1- 5 mg/kg?day!
Triglycerides – increased in treated males at all dose levels.
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Plasma Drug Concentrations- Samples were collected from 3
rats/sex/dose between 8 and 10 am on days 93 and 640. Levels were
below quantifiable levels (20 rig/ml) for the 3 lowest dose level_s.
Plasma levels in the high dose group are shown in the table b~ow.
These plasma concentrations in male rats are 1-3 times therapeutic C,,

Plasma Concentrations (rig/ml) of LY 253351

Day 93 Day 640

Males , 0.1% 28 f 14 39 i 12

Females, 0.1% 119 f 22 I 59?7
I

A separate TK study was conducted according to GLP by Yamanouchi
Pharmaceuticals, Ltd, Japan (study 389323, 1990). The study provides

Cmax and AUC data after 2 weeks of dosing with 0.01, 0.03 an&O.&% LY
253351 in diet in Fischer 344 rats and B6C3F1 mice. Data for rats are

summarized below.
Plasma Concentration of LY 253351

Rat, Drug Drug Cma x AUC O-24 Multiple of
Fischer Cone (%) Intake (rig/ml) (ng.hr/ml) Human AUC with

mg/kg/day 0.8 mg/day*

Male 8.4 4.6 64.2 1/9

25.9 11.5 199.8 2/5

86.6 111.8 1411.7 3x

Females 8.2 6.2 99.5

25.2 17 268.5

87.0 141.2 1845.5

* AUCC-za in elderly men dosed with 0.8 mg/day = 450 ng.hr/ml (fed) and
550 ng.hr/ml (fasted).

Organ weights- *solute and relative organ wts changes included
Kidney – increased in both sexes at all dose levels
Liver– increased.in LMD, HMD and HD males; HMD and HD females
Heart- increased in both sexes at doses z 0.01% (5 mg/kg/day)
Spleen - increased in HMD and HD males
Prostate- increased in males at all dose levels
Uterus- decreased wts in females at all dose levels.
Adrenal- wts increased in HD male’s
Thyroid– decreased wts in mqles at doses z 0.01% (5 mg/kg/day)

The increased kidney weights were secondary to increased severity of
glomerulonephrosis . The increased liver wts were considered co be
secondary to mild induction of microsomal enzymes. Weight chanqes in
the prostate, uterus, adrenals and thyroid were small and nc~

)

associated with his~opathologic alterations. -.
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Histopatho.togy
Data tables for non–neoplastic findings, benign neoplastic findings,
and malignant neoplastic findings are summarized in Tables 38, 39, and
40 in Appendix III of this review. Also see the BiostatisticeReview.

Non-neoplastic findings
Tissues with dose–related non-neoplastic findings are summarized in
the table below. In the liver, centrilobular degeneration and
necrosis were observed with increased frequency in high dose males.
Thrombosis in the left atrium was observed with increased frequency in
male rats receiving 16 and 51 mg/kg/day ( high dose gives C,, exposure
2.5 times human; high middle dose exposure < human therapeutic

exposure) . Stomach ulcers were more prevalent in male rats at all

dose levels and in high dose females. Moderate to severe mammary

gland hyperplasia was observed with increased frequency in dr_ug-_
treated females. This finding has been observed in all other rat
toxicity studies and is secondary to elevations in serum prolactin
levels. Pituitary gland hyperplasia was observed with increased

frequency in high dose female rats. This may also be related to drug–
induced prolactin secretion.

Organ/ Sex control 0.003%/ 0.01%/ 0.03%/ 0.1%/
Finding 1.5 mkd 5 mkd 15 mkd 45 mkd

Liver-Centilobular M 5 6 5 7 14
degeneration F 6 7 10 2 3
Centrilob. Necrosis M o 2 1 1 2

F o 0 0 1 2

Heart –Thrombosis M 3 3 4 10 12
Left Atrium F 3 5 3 3 2

Spleen – Infarct M o 1 3 1 “3
F o 1 0 0 1

Stomach- Ulcer M 1 6 7 10 8
F 3 2 3 4 6

Mammary gland . M 1 0 2 1 0-
hyperplasia (gd 3-4) F 10 13 15 21 16

Pituitary M o 0 0 0 0
hyperplasia F o 0 0 0 12

)

n = 60/sex/dose.

-.
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Neoplastic Findings-
Benign- The following benign neoplasms were observed with dose–related

incidence ——

Lung- Adenomas were observed in 1 C, 2 LD, O LM, O HM, 4 HD males
(P< 0.02). Historical incidence rates for this tumor are 1.3%
(NTP) and 2.3% (Charles River, 1990 data). Therefore, lung
adenomas are common tumors and the P value does not meet the CDER
requirement of p< 0.005 for significance.

Uterus -Leiomyoma was observed in O C, O LD, O LM, O HM and 2 HD
females (P< 0.022, sponsor; P< 0.018, biostat review pg 49).
Leiomyoma are rare tumors in females rats with historical
incidence rates of 0.2% (NTP) and 0.5% (Charles River).
Therefore, the P values of < 0.022 (0.018) meet CDERS ‘– -
requirement of P< 0.025 for significance of a rare tumor.

Skin-Adnexal gland adenoma was observed with increased frequency in
treated males O C, O LD, 1 LM, 1 HD and 1 HD male. The
historical incidence rate is 0.1% (NTP 1 tumor/948 male rats).
The biostat review calculates a P value of < 0.15 to 0.17
obviously not statistically significant.

)
Brain- Numerous rare brain tumors (astrocytoma, glioma, oligodendroma,

ependymoma) were observed in the study but the incidence of the
individual tumor types did not reach statistical significance
(see biostat review pg 24) except in males with
oligodendroglioma. The historical incidence rate of
oligodendroglioma is 0.5% (NTP) and 0.2% (Charles River, 1990) .

Oligodendroglioma
Males - 0 C, O LD, O LM, O HM, 1 HD P< 0.019-0.027 (biostat,pg 24)
Fema 1es - 0 C, O LD, O LM, O HM, 1 HD P< 0.06 (biostat, pg 39)

Mammary gland
The incidence of mammary gland fibroadenomas was increased in females
at dose levels z 0.01% (5 mg/kg/day) .

Incidence = 9 C, 13 LD, 17 LMD, 14 HMD, 16 HD(P< 0.015).
Mammary gland fibroadenomas are common tumors in female Fischer rats”
occurring in 2.6% (range %, NTP) and 12% (range = %,Charles
River, 1990) of control females in 2 year carcinogenicity studies.
Therefore, the P value of < 0.015 is not adequate to meet CDER
requirements of P< 0.005 for significance of common tumors.
However, it is clear that these tumors are drug–related since
tamsulosin has been demons~rated to increase plasma prolactin levels
in rodents, produce dose-related mammary gland hyperplasia in female
mice and rats, and increase the incidence of mammary gland
fibroadenomas and adenocarcinomas in female mice.

.)
-.
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Mali unant neoplasms

Mononuclear Cell Leukemia(MCL)-The frequency of MCL as the cauge of
death and the severity of the cancer (degree of metastasis) displayed
a dose-related increase in drug treated males. The frequency of MCL
as cause of death are presented below.

Number of Rats Dying from Mononuclear Leukemia

Control 0.003% 0.01% 0.03% 0.1%

Males 12 17 16 24 21

Fema 1es 8 9 13 9 12

According to the sponsors analysis, the incidence of MCL disp~aye-d a
dose-related increase in frequency in male rats (P< 0.014). MCL is a
common tumor with a historical control frequency of 33.6% (NTP) and
16.5% (Charles River, 1990 data for approximately 950 male Fischer
rats) . Therefore, the P value of < 0.014 is not adequate to meet FDAs
requirement of P< 0.005 for common tumors.

Conclusion- The rat carcinogenicity study is adequate in that the
doses clearly exceed the MTD as evidence by a statistically

)

significant increase in mortality in high dose rats of both sexes.
Survival was adequate in all dose groups , except high dose males, to

,, permit evaluation of 25 surviving rats/dose group (z 40% survival x 60
rats/sex/dose) .

Treatment with Tamsulosin increased the frequency of leiomyomas in the
uterus of HD female rats. Drug treatment increased the incidence of
mammary gland hyperplasia and fibroadenomas in drug–treated females.
An increase in frequency of mononuclear cell leukemia was observed in
male rats.

The biologic significance of the tumor findings was discussed in a
meeting of the Executive Carcinogenicity Assessment committee on
January 21, 1997. The increased frequency of leiomyoma in females was
not deemed biologically significant because it was observed in only 2
rats in the highest dose group where the dose level clearly exceeded”
the MTD. In addition, this finding is not a major concern since the
drug is indicated for use in males only. The increase in mononuclear “
cell leukemia was not deemed biologically significant since the P
value did not meet the requirement of P< 0.005 for common tumors.
Although the mammary gland findings did not reach significance
according to CDER guidelines, it was concluded that the finding should
be discussed in the labeling in association with the mammary tumor
findinqs in mice.

‘, -.
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Three Month Oral Dose-Findinq Study in Mice (S tudv M02986, lot

The study was conducted according to GLP at
from August 15, 1986 through Nov~9,

1986.

B6C3FI mice (n = 15/sex/dose) were administered LY253351 in diet at
concentrations of O, 0.1, 0.35 and 0.7% (150, 525, and 1050 mg/kg/day)
for 3 months. The test”drug was stable for the duration of the study
and was within 7% of nominal concentrations in all diet samples.
A satellite experiment (M03086) was conducted with the same dose groups
(12/sex/dose) sampled between 8 and 10 am on days 2, 45 and 90 for
determination of plasma concentrations of LY 253351.

Mortality- Deaths in 3 M, 1 F in the high dose group of the ~ine
study . In the TK satellite study 2 LD and 1 HD male rats died.
Deaths in the LD males were attributed to a defective water nipple.
Two HD males from the main study (#3002, 3007) had distended urinary
bladders at necropsy. Cause of death in other animals could not be
determined.

Clinical signs-
Alopecia- 0 C, 3 LD, 4 MD, 8 HD

‘1 ) Body weight- decreased body weight gain (33%) in HD males. Body
weight gain was increased from control values in females at all dose
levels (30% LD, 50% MD, 40% HD). Note: Historical control data for
body weight gain in females was not provided.

Food consumption data was not provided. There is no indication in the
methods that this data was collected during the experiment so it is
unclear how dosing was calculated or confirmed. Animals were group
caged (3/cage) . Obviously it is impossible to assess if decreased
body wt gain in HD males was secondary to decreased food consumption.

Hematology -(analyzed at 3 months)
RBC, HGB, PCV– slightly decreased in HD females
Leukocyte counts. - decreased MD, HD males; HD females
Lymphocyte counts -decreased (27%) in HD males
Neutrophil counts – increased (50%) in HD males

..

Clinical chemistry-
Alkaline phosphatase – mildly increased (25%) in HD males
ALT- mildly increased (50%) ,in HD males; 2–fold increase in HD females
AST - 2–fold increase in HD males and HD females

Hepatic Enzyme Induction-
Administration of LY 253351 to mice for 3 months had no effect on
hepatic p-Nitroanlsole O-Demethylase activity in males and produced

l) slight (30%) increases in activity In MD, HD females

..,’

-.
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Plasma drug concentrations -plasma samples for 4 animals were pooled
for measurement. Plasma concentrations are summarized in the
following table. There were no sex differences in.metabolism and no
accumulation with multiple dosing. The reason for the discre~ant
values on day 44 is unknown.

Plasma LY 253351 Levels in Mice (rig/ml)

Diet Cone. 0.1% 0.1% 0.35% 0.35% 0.7%. 0.7%..-

Males Fema 1es Males Females Males Females

Day 1 267 164 1199 1050 2349 2272

Day 44 85 49 156 186 890 411

Day 90 250 189 1629 1558 2422 2~56

Organ weight
Males - There were no differences in absolute organ weights between
treatment groups. Increases in relative liver, testes and brain
weights were observed in high dose males but were probably secondary
to the decreased body weight in this group.
Females–Increased absolute weights for kidneys, liver, spleen, and
pituitary were observed in females at all dose levels (weight
increases were not dose–related) . Relative weights were also
increased in the liver, spleen and pituitary suggesting these
observations were real. Uterine weights (absolute and relative) were
decreased in a dose–related fashion in all females.

Histopathology -
Two high dose males had renal tubular casts, severe urinary bladder
distension and lung congestion. (These were animals
that died on study) .
The only other drug-related histopathologic finding was mammary gland
hyperplasia in female mice. Most treated animals were affected with
incidence rates of O C, 13/14 LD, 12/13 MD, 13/14 HD . The lesions

were dose–related in severity being minimal in LO, slight in MD and
moderate in severity in HD female mice.

Summary and Conclusion- Administration of LY253351 to B6C3F1 mice for
3 months was generally well–tolerated. Administration of 0.7% (1050
mg/kg/day) produced deaths in 4/15 in the main study and 1/15 in the
TK satellite study. This dose ,level also caused decreased body

weight gain in males (33%) , decreases in hematology parameters and
increases in liver enzymes: Evidence of renal damage was observed in
2 HD males which died during study. Data from the 2 year rat study
also suggested toxic effects on the kidney as the severity DE
glomerulonephropathy (GN) and number of deaths due to GN :n:reased in a
dose-related fash~z>. No significan~ pathology ‘was ~b~?r~i+.i :n other
~rgans ?~~ion of mammarv yland hyperalasi~a :?.“with the -?./. :3:+treated
females.
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Again, there i.s not adequate toxicokinetics data to base dose
selection on multiples of human therapeutic AUC exposure.
Data from the study suggest 0.7% is too high a dose (deaths, elevated
liver enzymes). The sponsor chose the same dose levels for t~e mouse
carcinogenicity study as those used in the rat study, namely 0.003,
0.01, 0.03 and 0.1%. Data from the 3 month dose–finding study suggest

the 0.35% dose would be tolerated.

Two Year Oral (In diet) Carcinoaenicitv Study with LY 253351 in B6C3F1

Mice (Studv M01487, M01587, lot #DPD-11101. DPD12151)
The study was conducted according to GLP at

from July 22, 1987 to August 2, 1989.
The lots used were 99.4% and 98.8% R isomer (drug product) and 0.2 and
0.4% S isomer. Absence of enantiomeric inversion in vivo has been
demonstrated in mice, rats, dogs and man. —-

B6C3F1 mice (n = 60/sex/dose) were administered O, 0.003, 0.01, 0.03,
and 0.1% LY 253351 in diet for 2 years.
These concentrations in diet provided mean drug concentrations as
follows: 3.7, 12.6, 39.1, 126.8 mg/kg/day in males

3-3, 14.5, 45.2, 158.1 mg/kg/day in females
The test article was stable throughout the studies and assayed
concentrations of LY253351 were within 10% of nominal for all samples
analyzed.

Mortality– Survival rates are summarized in the table below.
Per cent Survival at Two Years

Dose Control 0.003% 0.01% 0.03% 0-1%

MALES 92% 73% 73% 67% 73%

FEMALES 73% 72% 70% 60% 50%

A statistically significant increase in mortality was observed in all
treated male groups compared to controls. However, this effect is
equivocal because the survival in the control group is unusually high
and the survival in the treated groups is comparable to historical
control data.
The increased mortality in females is statistically significant (P<
0.003) and displays a dose-related pattern.
Historical control rates for mean survival rates in control female
B6C3F1 mice in 2 year CA studies at Lilly (1985-86, n= 8) was 77%.
The range of survival in these studies was 65% to 86%.

Clinical signs-
Signs observed with a treatment-related increase in frequency are
summarized below.
penile swelllnq– 5 C, 4 LD, :0 LM12, 10 dMD, 8 HD males
Distended abdomen – 3 C, 10 L2, 6 LMD, 10 HMD, 9 HD males
L~bored/shall>w :-espiratic?n - ; C, ~ LD, L LMD, 4 HMD, 3 +0 (&and F’
?Jodule – 8 C, 5 LD, 4 LMD, !5 XMD, 25 HD females
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Body weight-no significant effects on mean body weight or body weight
gain were observed in LY253351 treated mice.
Food consumption- mean food consumption was slightly increased in HD
females throughout the study.

—

Hematology-
RBC, Hgb, PCV- mild non dose-related increases in treated females.
Leukocytes, lymphocytes, neutrophils - increased (50%) HD both sexes

Bands - increased 10–fold in HD males

Monocytes- dose–related decrease in all groups; significant in HMD and
HD males (decreased 65% in these groups)

Clinical chemistry- unremarkable

,,,

Plasma drug concentrations- Samples were collected from 8 to–10 ~m on
days 7, 90, 365 and 630 of dosing. Plasma concentrations were below
the limit of quantitation for most timepoints and did not display a
dose relationship. The plasma concentrations could not confirm

dosing. Therefore, the sponsor measured urinary excretion of drug
which confirmed systemic exposure to LY253351.
The best available toxicokinetics data in the mouse is from the 2 Week
study conducted by Yamanouchi, Japan (study U93-1084) . B6C3F1 mice
were administered 0.01, 0.03, and 0.1% LY 253351 orally in diet for 2
weeks and Cmax and AUC values were determined. Data are summarized in

the table below.

Mice, Drug Drug Intake Cmax AUC O-24 Multiple of
B6C3F1 Cone % (mg/kg/day) (Ng/ml) (ng.hr/ml) Human AUC*

Males 0.01 16.1 5.2 15.6 ??

0.03 49.8 47.9 576.2 lx

0.1 173.7 330.0 3593.9 7x

Females 0.01 19.0 9.0 95.7

0.03 59.7 54.7 841.5

0.1 192.2 313.4 4139.1

‘ AUC ~_2,in elderly men dosed with 0.8 mg/day = 450 ng.hr/ml(fed) and
550 ng.hr/ml (fasted).
?? The accuracy of this value is questioned as the AUC value fOr

females is considerably higher than for males and no sex differences
in kinetics are observed at any of the other dose levels (or in rats) .
Organ weights– .

Kidney– increased abs wts in HD mice of both sexes
Increased rela~ive wts in males at all dose levels

Liver- increased absolute/rel. wt in HD females
Spleen - decreased abs/rel wts in all treated males;

increased abs/:-el wt in HD females
Uterus– decreased abs./reL wts in HMD (30~j and HD (603) ~emai~”s
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HistoPatholouv
Data for non-neoplastic findings, benign neoplastic findings, and
malignant neoplastic findings are summarized in Tables 47, 48 and 49
in Appendix III of this review.

———=——..—* .— -=———————_..uAA*y Gw

Tissue/Finding Control 0.003% 0.01% 0.03% 0.1%
3.5 mkd 13 mkd 40 mkd 127 mkd

Bladder,
Distension, Males 4 14 3 . 13 10
Inflammation, Males 1 2 1 4

Lung, Congestion Males 3 2 5 6- ‘8

Spleen,
Hyperplasia, Females 13 22 18 17 22

Uterus, Hyperplasia ’31 25 28 14 8

Seminal vesicles
Distension 1 4 7 28 35
Inflammation o 3 3 9 9

Penis,
Prepuce Inflammation o 5 1 2 0

!4ammary gland
Hyperplasia, Females 4 3 6 5 40

rug treatment was also associated with an increase lncldence of death
due to mouse urologic syndrome in males- O C, 6 LD, O LMD, 8 HMD, 7 HD

Benign Neoplastic Lesions- The following lesions were increased in
Tamsulosin treated mice.

Benign
I

Tissue/Benign Neoplasm Control

Liver, Hemangioma (Males) I O

Spleen, Hemangioma (Female) I O

Testis, Interstitial Tumor I o

Skin, Hemangioma (Females) I o

Mammary gland (Females)
Adenoma 1
Fibroadenoma o

eoplast

0.003

0

0

0

0

1
0

.C Lesions

0.01% 0.03%

To 0

1 1

211

+
o I 2
2 “,:

I I I I
* P values are cakec from FDA Bi.ostatistlcal Review ,paqe

—

J--E=

*

2 <0.085

3 <0.0005
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Spontaneous tumor rates in B6C3Fl mice (Charles River, 1989 data for
1360 mice/sex) are as follows:

Livey hemangioma i-n males 9/1257 = 0.7% (range )
Spleen hemangioma in females 10/1269 = 0.8% (range %)
Skin hemangioma in females 4/1286 = 0.3% (range %)

Hemangiomas are uncommon tumors (< l%)in B6C3F1 mice. The single
finding in a HD male is close to statistically significant for a rare
tumor, but clearly falls within the historical control range. The
sponsor’ s “whole animal analysis” for hemangioma/hemangiosarcoma
findings demonstrated a.statistically significant increase (P< 0.007)
in the incidence of these tumors in high dose female mice. Hemangioma
are rare tumors (<1%) in control female B6C3F1 mice studied during the
same time period at NTP or Charles River. The historical comtr~
incidence of hemangiomas in female B6C3F1 mice in carcinogenicity
studies conducted at were 0/60 in 5 studies, 1/60 in 5 studies

and 2/60 in one study. These data suggest the increased frequency of
hemangioma in female mice at the highest dose level is biologically
significant. However, the high dose in females exceeded the MTD as
evidenced by the increased mortality at this dose.

The increased incidence of mammary gland fibroadenomas in females at
dose levels z 0.03% is also highly significant.
The sponsor’s analysis found no significant increase in the incidence
of benign neoplasms in male mice.

Malignant Neoplasms
The following malignant neoplasms were observed with increased
frequency in Tamsulosin treated mice.

Malignant Neoplasms in Mice

Tissue/Neoplasm Control 0.003% 0.01% 0.03% 0.1% P Value

Liver
Lymphosarcoma (Male) 1 0 0 0 4 P<O.0008
Hemangiosarcoma (male) o 0 0 1 0

Mammary gland(Female)
Adenocarcinoma 1 0 1 4 4 P<O.0075

Both the sponsor’s (see Appendix III) and FDA’s analyses (Appendix I)
revealed a statistically significant increase in the frequency of
mammary gland adenocarcinoma in female mice at dose levels > 0.03%.
The FDA biostatistics review also concluded that there was a highly
statistically significant,dose–related increase in the frequency of
lymphosarcoma in the liver of male mice. The sponsor performed a
whole animal analysis on the frequency of lymphosarcoma which was not
significant for either sex of mice. Lymphosarcomas are common tumors
in B6CI:” mice with incidence of b~ in males (:~.n,Lqp 2) and 12% in
females ~range %)- -.
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Conclusion -
The hemangioma and mammary tumor findings in female mice are both
statistically and biologically significant and will be discussed in
the labeling. There were
in male mice treated with

IMMUNOTOXICITY

no biologically significant tumor f~ndings
Tamsulosi.n for 2 years.

Studies to evaluate the effects of Tamsulosin on immune responses in
mice (IgE production) and the induction of anaphylaxis jn guinea pigs
were previously reviewed (see Appendix I) . Arthus reaction and
delayed skin reaction tests were also conducted in guinea pigs using
the racemate YM 12617 at doses of 0.05 or 2.5 mg/animal (study #
391858) . YM 12617 did not produce Arthus or delayed skin rea~tioYTs in
guinea pigs.

REPRODUCTIVE TOXICITY
The effects of YM–12617 (raceinate) on male and female fertility in
rats was evaluated in study 85104 performed at Yamanouchi
Pharmaceuticals. These studies were previously reviewed under IND

The effects of the racemate on
reproduction were also evaluated in teratology studies in rats and
rabbits, a peri/postnatal toxicity study in rats and a two generation
reproductive toxicity study in rats. These studies are reviewed under
IND Studies submitted under the NDA
which were not previously reviewed are reviewed below and include a
male fertility study with Tamsulosin, a rat teratology study with
Tamsulosin and investigative studies into the cause of YM12617–induced
reductions in fertility in male and female rats.

Twentv -Three Week Male Fertilitv Studv in Rats with Taxnsulosin (Study
R15087 , lot H2 = DPD-11101)

The study was conducted according to GLP at
from August 4, 1987 through January 16,

1988.

Male Sprague Dawley Crl:CD rats (n = 20/dose) were administered O, 10,
100 or 300 mg/kg Tamsulosin (LY 253351) orally by gavage for 14 Weeks;
10 weeks pre-mating and 4 weeks during the first mating trial with
untreated females. Fertility was assessed in males in 4 additional
mating trials of 1 week duration beginning 18 days after cessation of
drug treatment to evaluate,reversibility.
Mortality/s@ns-
2 HD males died - one of gavage error , one cause unknown.
Ptosis was observed in all treatment groups and a high incidence of
urogential soiling was observed in HD males.

Body we~ght/food consumption – A dose–related reduction in fo&ti
consumption was observed in :c~ated males. This resulted in decreasea
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body weight gain (18%) and mean body weight (11%) after 18 weeks of
dosing in HD males.

Mating Performance and Fertility- Mating and fertility indices were
significantly reduced in males dosed with 300 mg/kg/day Tamsulosin.
Mating occurred in only 13/18 HO males and only 8 of the 13 that mated
were fertile during the initial 4 week mating period. During the 4
one week mating periods (4, 5, 6, and 7 weeks after drug withdrawal)
to assess reversibility, the mating index was normal but the fertility
index remained low in HD males.

Mating index(4 weeks on drug)- 100% C, 100% LD, 100% MD, 72% HD
Mating decrement in HD males was reversible after a 4 week drug-free
interval.

.- -

Fertility index-
during drug treatment – 100% C, 100% LD, 85% MD, 62 % HD
The decrease in the fertility index in HO males was maintained 4, 5,
6, and 7 weeks after drug withdrawal.
Reproductive parameters - the number of corpora lutea, implantation,
and live fetuses, fetal weights, and fetal sex ratio were all normal
in untreated females mated with treated males.

Conclusions- Significant reductions in the mating and fertility
indices of male rats were observed at 300 mg/kg and marginally reduced
fertility was observed at 100 mg/kg/day. It is unclear if the negative
effects on mating and fertility were secondary to hyperprolactinemia
or alpha 1 inhibition of smooth muscle contraction in the vas deferens
and epididymes. The no effect level in the study was 10 mg/kg/day.

Oral Teratolouv Studv of YM617 (-)Isomer in Rats (Studv 87104, lot H-

M

The study was conducted according to GLP by Yamanouchi Pharmaceuticals
co., Tokyo, Japan. The study was conducted from Feb 6, 1987 through
April 27, 1989.

Female Sprague Dawley rats (n=32/dose) were administered O, 10, 100
and 300 mg/kg/day Tamsulosin orally by gavage in % methylcellulose
on days 7 through 17 of pregnancy. Twenty dams/group were subjected
to cesarean section on day 20 of pregnancy. The 12 remaining dams/dose-
were allowed to deliver spontaneously and nurse their offspring for 22
days postpartum. Developmental, behavioral and reproductive
assessments were performed ,on the F1 pups.

Mortality/clinical signs- There was no mortality attributable to the
test drug. Ptosis was observed at all dose levels. Decreased motor
activity for 1-6 h~urs after dosing was observsd in HD dams.
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Reproductive Parameters

Cesarean section- The number of corpora lutes were reduced in MD, HD
dams. (19.9 C, 20 LD, 17.5 MD, 17.2 HD. The number of dead fetuses
also. increased in HD dams (11 C, 11 LD, 10 MD, 22 HD) .
live fetuses, sex ratio, fetal weight, placental weight
anomalies were unaffected by treatment.
The length of gestation, birth rate, survival rate, and
were unaffected by treatment.

Fetal parameters-

The n—tier of
and external

weaning rate

Visceral defects were observed in 0/96 C, 2/108 LD, 2/98 MD and 3/91
HD fetuses

LD- 1 dilation of the ureter; 1 dilation of the renal pelvis
MD- 2 dilation of the ureter
HD- 2 dilation of the ureter; 1 absence of aortic arch;–an~

retroesophageal subclavian artery

Skeletal defects
Variation of 13th rib- 2C, 1 LD, 7 MD, 10 HD
Shift of lumbrosacral vertebral border - 1 C, 1 LD, 2 MD, 5 HD
Wavy ribs -3 HD

Full-term Evaluations- no differences in the number of live offspring,
sex ratio or delivery rate in Tamsulosin–treated dams. There were no
differences in the survival rate of offspring at day 4 and weaning
between control and treated groups. There were no significant
increases in skeletal or visceral anomalies in the full–term pups of
Tamsulosin-treated dams. There were no differences in the postnatal
development of pups (i.e., hair growth, pinna unfolding, eruption of
incisors, eyelids opening, descent of testes, vaginal opening) - Pinna
reflex, pain response and righting reflex were also normal in pups of
all groups.

Behavioral Assessment of Offspring (Fl)
There were no treatment related effects on pups evaluated in the open
field test and rotorod test. In the water-filled maze test there were
no differences in the male offspring of Tamsulosin-treated dams. The
female pups of HD dams (300 mkd) had significantly more errors on the
repeat runs (2nd, 3rd, 4th run on second testing day). Dilation of
the ureters and variation of the 13 rib and lumbar sacral vertebral
border were observed in F1 pups but only the variation in the 13th rib”
reached statistical significance.

Reproductive Assessment of ,Offspring (Fl)
F1 offspring from the same dose level were mated with each other (no
specifications with regards to litter mates) . There were no
differences in mating and preqnancy rates, maternal body weights,
parturition, number of implantation sites, or number of live
pups/qross anomalies in the F2 generation.

-.
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Summary
Administration of Tamsulosin to pregnant rats during the period of
organogenesis had no effect on reproductive outcome (length of
gestation, parturition, number of live fetuses, sex ratio, f-a-l wts).
The-only statistically significant anomaly was absence/shortening of
the 13th rib. Since 8 of 10 cases occurred in one litter in the HD
group and the finding was observed in controls the sponsor contends it
is unlikely to be attributable to drug treatment.
Administration of Tamsulosin during gestation produced no
developmental or reproductive effects in F1 offspring. The only
impairment noted in the behavioral assessments was mild decrements in
learning ability (maze test) observed in the female pups of HD dams.

Conclusion- Tamsulosin administered to pregnant rats at dose levels up
to 300 mg/kg/day (50 times human therapeutic exposures) during _
organogenesis had no lethal, growth retardation, or teratogenic
effects. Postnatal development, behavioral and reproductive functions
of the offspring were normal.

Oral Teratolocw Studv with Tamsulosin in Rabbits (Studv 87107, lot #

w

The study was conducted by Yamanouchi Pharmaceuticals Co, Ltd, Tokyo,
Japan from 5-8-87 through 10-28-97.

\\ Pregnant female New Zealand White rabbits (n=20/dose) were
administered 0.1, 1, 5, 15 and 50 mg/kg/day Tamsulosin orally by
gavage from days 6 to 18 of gestation.
(Dose–finding study established 50 mg/kg/day as maximum tolerated dose
as deaths occurred in 1/3 at 100 mkd and 5/5 pregnant rabbits at 200
mkd) .

No deaths or signs at the 3 lower doses (0.1, 1, 5 mkd) . At 15”
mg/kg/day, one rabbit aborted on day 29 after 2 weeks of decreased
food consumption and one rabbit was killed in extremis secondary to a
gavage error. There were no deaths or abortions in the 50 mkd group.
Drug treatment had no effect on body weight or food consumption.

Reproductive parameters- Treatment with dose levels up to 50 mg/kg/day
had no effect on the number of implants, live/dead fetuses, fetal body
weight or placental weight. Rabbits treated with the highest dose
level had significantly fewer corpora lutes, an effect also observed
in pregnant rats and female dogs,.

Fetal evaluations- The wer6 no drug-related effects on the incidence
of external variations and visceral or skeletal anomalies in the
fetuses of ?’amsulosin-treated dams.

Conclusion– Administration of Tamsulosin to pregnant rabbits at dose
levels Iup n> 50 mg/kg/day cil.]r:n~3rganogenesis produced no fe~otoxic
or teratog?nlc effects in rabbit fetuses.
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Investiaati.on of Reduced Fertilitv in Male Rats Treated with YM12617

(studv 391108, lot H-7)
--

The study was conducted by Yamanouchi Pharmaceuticals, Ltd. Tokyo,

Japan from Feb 8, 1991 through June 6, 1991.

Male rats were administered a single oral dose of 300 mg/kg YM 12617
and mated with untreated females in proestrus on the day of dosing and
for 3 days thereafter. Drug treatment had no effect on mating
behavior but significantly decreased the copulation index, fertility
index, and vaginal plug formation rate (see table below)..
The drug-induced deficits were reversible by post-treatment day 3.
Although not examined in this study, no histologic changes in the

reproductive organs of males were observed in a previous male
fertility studies with YM 12617. Effects of treatment on spe–rm c-ounts

or motility have not been assessed in animals or man. The copulation

and fertility indices are also reduced in male rats treated with
phenoxybenzamine, prazosin and urapidil.

Table1. Effects of YM617 on mating behavior, copulation index. vaginal plug formation rate.
and fertility index

Day O
(after Day I Day 2 Day 3

administration)

Control YM617 Control YM611 Control YM6I 7 Control YM617

Mating 100.0 80.0 90.0 100.0 100.0 100,0 100.0 100.0
behavior(%)

Copulation 100.0 40. O** 90.0 40. O** 100.0 100.0
index($$)

100.0 100.0

Vaginal plug 100.0 0. O** 100.0 25.o** 100.0 10. o** 100.0 “ 100.0
formation
rate(%)

Fertility 100.0 25. o** 88.9 0. o** 80.0 30.0
index(%)

8a, 9 10.0

Investicration of Reduced Fertilitv in Female Rats Treated with YM126”17

(studv 391117, lot H-7)

The study was conducted by yamanouchi pharmaceuticals, Tokyo frOm Dee,

1991 EC February 1992.
,

A cr.ark~ddecrease in the Eertility index was abserved in female rats
adr.in~s~?red 300 mg/kg YM 12617 in a Segmenz 1 ~ral fertility study.
-b.= --=~~~~.,____ - study WaS conducted to determine z>.e effects of
>m- --4......-~zralion of & ~i.?gle dose of YP! 12617 ‘zsf~re mating CJ?.f?rcilick’
~~-: .2 -r:; co detezrn,l~.eif the effsccs ~f ~::,: z~eatment a:= or.
-J.;-.L:-:.~{:or fertlilza:lan. -.
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Female Sprague Dawley rats were administered a single oral dose of 300
mg/kg YM12617 on proestrus and mated with untreated males. The
fertility index was 50%, reproducing the results of the previous
study . It was determined that ovulation occurred in all anim~s but
cleavage of the ova was observed in only 4 of 10 drug-treated rats.
It was concluded that the impairment in fertility was due to a
fertilization disorder but the nature of the fertilization disorder
could not be determined from the present study.

GENOTOXICITY

Genotoxicity assays conducted with Tamsulosin include the Ames Test,
Unscheduled DNA Repair Synthesis, Mouse Lymphoma/Thymidine Kinase
Assay, Sister Chromatid Exchange in Chinese Hamsters, and a Mou=
Micronucleus Assay. The studies were conducted with adequate dose
levels and no evidence of genotoxicity was demonstrated in any of the
studies. The studies were previously reviewed under IND

Cvtoaenetics Studv in Cultured Human Lvnm hocytes (study U95-0672, lot

m
The study was conducted according to GLP by

from April 3, 1995 through June 6, 1995.

\ Cytogenic testing was performed in two tests as follows:
Test 1:
21 hr sampling time

With S–9
45 hr sampling time

With S–9:
Test 2:

without S–9: 25, 50, 100, 150, 200, 250 ug/ml
mix: 250, 500, 1000, 1200, 1400,1600, 1800 ug/ml
without S-9: 100, 150, 200, 250 ug/ml
800, 900, 1000, 1100, 1150, 1200, 1250, 1300 ug/ml

21 hr sampling only: Without S–9: 100, 150, 200, 250, 300 ug/ml
With S–9: 250, 500, 1000, 1100, 1150, 1200, 1250, 1300 ug/ml.

Preliminary cytotoxicity assays were conducted to permit dose
s~lections . Concentrations of tamsulosin ug/ml without S9 or

ug/ml with S–9 produced % reductions in the mitotic
index. There were no tamsulosin-induced increases in chromosomal
aberrations in samples incubated without s–9 in either test.
In tests with tamsulosin plus s-9 mix, there were no increases in ‘
aberrations at concentrations up to ug/ml . Increases in the
frequency of chromatid and chromosome gaps and breaks were observed in
lymphocytes treated with 12,00 ug/ml with s-9. Although this
concentration produced only % reductions in the mititic index,
concentrations ug/ml with S–9 produced % cytotoxicity.

Conclusion: Tamsulosin showed weak zvidznc~ of clastogenic activity
b~t only at a concentration assoc~ated wl~r, cytotoxicity.

-.
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(, OVEWLLL SUMMARY

Flomax (tamsulosin hydrochloride) is an al-adrenergic receptor
antagonist proposed for use in the treatment of u“rinary obstuxtion
associated with benign prostatic hyperplasia (BPH) . In vivo and in

vitro experiments in mammalian models have demonstrated that
tamsulosin antagonizes phenylephrine-induced contraction of prostatic
smooth muscle and elevation of urinary bladder pressure. Tamsulosin

is specific for al-adrenergic receptors (Ki = 0.09-0.11 nM) but also
has weak antagonist activity at Dz-dopamine, p-opioid, a2-adrenergic and
13-adrenergic receptors (Ki = 50, 300, 1300, 800 nM, respectively).

The sponsor contends that tamsulosin displays a specificity for
urogenital al–adrenoreceptors. However, the available data do not

support this contention. Tamsulosin(O.3-3 mg/kg,po) produces _
sustained dose–related hypotension in normotensive rats, rabbits,
dogs, and in hypertensive rats. In these animal models, tamsulosin is
three times as potent as prazosin. Tamsulosin was equipotent in

inhibiting phenylephrine-induced prostate and blood pressure responses
in dogs as demonstrated in the table below. Tamsulsosin was fold

more potent than the al–antagonists doxazosin, terazosin or alfuzosin.

Effect ofal-Adrenoceptor Antagonists on Phenylephrine Induced

Prostate and B1ood Pressure Responses in Anesthetized Dogs

Derived’.pseudo pA2’’ Values
Test Compound n Prostate Pressure BloodPressure

Doxazosin 4 7.47+0.01 7.4%0.02
Terazosin 3 7.59s.09 7.78M.1O
Alfuzosin 3 7.38M.16 7.20M.28
Tarnsulosin 3 8.94t0.06 8.7MH0
5-Lh’fe[hy]-urapidil 3 8.7~_W.08 7.2H3.16

Tamsulosin produced miosis, ptosis, and decreased body temperature,
and had analgesic activity in mice administered oral doses of 1-10
mg/kg, which produce systemic exposures in the therapeutic range.
Large doses of tamsulosin (> 100 mg/kg, po) increase acid secretion .
and the incidence of gastric ulcers in rats. There is no evidence of
an increased frequency of ulcers in men treated with tamsulosin.

The pharmacokinetics of tarnsulosin have been studied in mice, rats and
dogs . Tamsulosin is stabl’e in the GI tract and is rapidly absorbed
from all sections of the intestines. Little absorption occurs in the
st~macn. Maximum plasma concentrations (Cmax) are observsd ‘~ithin 15
to 33 m:!luzss af~er oral dosing in animals. S:eady sE3;3 IClx?tics are
Zchelved wi~hln o~~ week of dosing. i)ruq expos’~r?s (.~UC~ :sn~n
ur.changsci ‘witti.,mu;~~ple dosir.g a~splzy~ng no azcumluiat~~n. ?~rnsulosi~.
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does not induce liver metabolizing enzymes in rats. The plasma half-
life of parent drug after oral dosing is approximately 1% hours in
rats and dogs. Plasma protein binding is extensive (>80%) i~ats,
dogs , and humans. Orally administered tamsulosin is rapidly and
widely distributed although little reaches the CNS. Tamsulosin is

rapidly metabolized in the liver. The major metabolic pathways in

rats are O–deethylation, O-demethylation, glucoronidation and
sulfation. In dogs, the major pathway is O–deethylati.on with
sulfonation and oxidative delamination. Elimination in rats is 80%

fecal (biliary) and 17% urinary, while in the dog these routes each

account for approximately 50%.

The oral LD~O values for tamsulosln are > 1000 mg/kg in mice, > 650
mg/kg in rats, > 1000 mg/kg in dogs, and > 1500 mg/kg in rhesus
monkeys. Thirteen week subchronic toxicity studies with tam~ulo=in
were conducted in mice and rats (in-diet dosing) and dogs (bolus
dosing in capsules). Studies in mice and rats established the uterus

and female mammary glands as target organs of high doses of
tamsulosin. Decreased uterine weights and mammary gland hyperplasia
were observed in both species of rodent and are probably secondary to
the drug–induced hyperprolactinemia observed in rodents (observed in
both sexes). Drug treatment decreased ovarian and uterine weights in
female rats and dogs.

Chronic toxicity of tamsulosin was assessed in one year oral toxicity
studies in rats and dogs. Chronically administered tamsulosin
produced testicular atrophy in male rats and uterine atrophy and
mammary gland hyperplasia in female rats. In rats, a dietary
concentration of 0.1% (50 mg/kg/day = 2 times human exposure) was the
no effect level in males and 0.01% (5 mg/kg/day = 1/5 human exposure)
was the no effect level in females. The one year dog study was
conducted with doses of 2, 20 and 200 mg/kg/day ( 1, 10, 200 t$mes
human AUC exposures) . Salivation, intermittent tremors, hypoactivity,
reduced heart rates, and electrocardiographic changes were observed in
high dose dogs. No toxicologically important changes in organ weights
or histopathology were observed. The only microscopic change was
small follicles and no corpora lutes in the ovaries of HD female dogs,
evidence that ovulation had not occurred in these animals. Decreased
numbers of corpora lutea were also observed in the rats and rabbits “in
the reproductive studies with tamsulosin. The ovarian and mammary
gland effects in female animals are not a major concern since
tamsulosin is indicated for the treatment of benign prostatic
hyperplasia in males only. Serious signs of toxicity in dogs
including cardiac toxicity,< decrements in body weight gain, tremors,
and hypoactivity were only observed at the highest dose level which
produces AUC exposures fold higher than therapeutic exposures.

Two year carclnoqenlcity studies were conducted in Fischer rats and
B6C3F: mice with doses of 0.003, 0.01, 0.03, O.1~ tamsulos~r.
administered Ln ~ti.ediet. The biigh.aose of O. 1% produced LrJ’C-7
exposures in rats 3 times human therapeutic exposures and AUC-
exposures in mice 0 times therapetitlc ?xposures. Treatmen[. -.~ith
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tamsulosin increased the incidence of mammary gland neoplasms in
female rats and mice at doses z 0.03% (AUC exposures comparable to
therapeutic exposures) . This effect is thought to be secondary.to
drug-related increases in circulating prolactin in rodents. T~ere
were no other biologically significant tumor finding in the
carcinogenicity studies. The drug-induced increase in mammary tumors
in female rodents are not a major concern since the drug is indicated
for use only in men. The effects of tamsulosin on plasma prolactin
levels in humans has not been evaluated, but gynecomastia has not been
observed in men treated with tamsulosin.

Tamsulosin produced no evidence of mutagenic potential in an extensive
battery of in vitro and in vivo genotoxicity assays including the Ames
Test, Mouse Lymphoma Assay, Unscheduled DNA Synthesis Assay,
Chromosomal Aberrations Assay in Human Lymphocytes, Sister Ch-romtiid
Exchange and Mouse Micronucleus Assays.

Fertility studies in male and female rats revealed that single and
multiple doses of 300 mg/kg (AUC 50 times human therweutic ewc=ure)
reduced fertility in rats of both sexes. The impairments in fertility
were reversible. The data suggest the impairment in fertility in
males is secondary to impaired ejaculation, as has been observed with

other al–antagonists. Multiple doses of 10 or 100 mg/kg/day
tamsulosin (1/5 and 16 times human AUC exposures) had no effect on
fertility in male or female rats. Ejaculation disorders are observed
with increased frequency observed in men treated with tamsulosin.
Effects of tamsulosin on sperm number or function have not been
assessed clinically. In the rat and rabbit teratology studies,
tamsulosin produced no evidence of fetotoxicity or teratogenicity even
at dose levels associated with mild maternal toxicity.

-.
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LABELING REVIEW

(.

The4Pharmacology/Toxicology sections of the labeling require ~ajor
revisions. Suggested revisions are listed below by subsection.

Pregnency (currently lines 483-487) should be revised as follows–

—-

Comments: The sponsor had suggested a Pregnancy Category C. However,
the CFR states that Pregnancy Category C indicates reproductive
studies in animals have demonstrated an adverse effect on the fetus.
Administation of Tamsulosin to rats or rabbits during organogenesis
was not fetoxic or teratogenic. Both categories imply there are no
data from adequate well-controlled studies in humans.

In the current labeling, exposure comparisons between doses utilized
in the preclinical studies and human therapeutic doses were made on a
mg/kg basis. This method greatly over estimates the actual exposure
comparisons . In the reproductive toxicity studies, a single gavage
dose of pure drug was given (T% = 1–2 hours). The clinical
formulation is modified release granules with a T% of 9–13 hours. The
clinical formulation results in sustained exposures in men. Due to
the differences in the formulation and metabolism in animals and man
only AUC or C., values provide accurate exposure comparison across
species. Both mg/kg and mg/M2 provide greatly exaggerated exposure
ratios . There are no toxicokinetics data available for rabbits. I
think is is preferable to provide no exposure comparison for rabbits
rather than provide a calculated value which is deceptive.

Examples-
Toxicokinetics data generated in rats after gavage dosing with 300
mg/kg, the highest dose utilized in the rat reproductive studies, are
compared with human therapeutic exposures in the table below. Rat
data is from study u95-3130. Human data is from elderly men dosed
with 0.8 mg/day for 7 days.

Species Dose

Man 0.3 mg/d =
0.012 mg/kg

Cmax Cmax AUC O-24 AUC Mg/kg
rig/ml Multiple Ng.hr/ml Multiple Multi,ple

2,773 90 x 24,984 50 x 25,000 X

30 500 -.
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Carcinogenesis, Mutagenesis, and Impairment of Fertility -

Carcinogenesi.s section (lines 494-504) should be revised as follows-

.- -

,/’

{.

Comments: As discussed above, the labeling must be changed to express
rodent/human exposure comparisons on the basis of AUC since exposures
are greatly exaggerated by mg/kg comparisons. The rodent AUC data for
the carcinogenicity study comparisons was obtained from a 2 week in-
dict toxicokinetics study # U93-1084 (see page 8 of this review) .

Mutagenesis section (lines 506-515) should be revised as follows-

-.
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Impairment of Fertility Section (lines 517-524) should be revised as
follows-

—-

—-

Comments:
As stated above, mg/kg dose comparisons greatly exaggerate relative
drug exposures. AUC data in rats are available for the 10 and 300
mg/kg/day gavage doses utilized in the reproductive toxicity studies
(study U95-3130). There are no data for the 100 mg/kg/day dose. The
multiple expressed is extrapolated from the high dose level since data
suggest that drug metabolism pathways in the rat are saturated at
doses z 50 mg/kg.

The sponsor includes a statement about deaths and body weight
reductions in male rats treated with 300 mg/kg/day, implying the
reduction in fertility is secondary to systemic toxicity. Deaths
occurred in 2/20 high dose males in the male fertility study- one due
to gavage error, the cause of death in the second rat was unknown.
The reduction in mean body weight was 11% after 18 weeks of treatment
with 300 mg/kg/day tamsulosin and would not be expected to be severe
enough to impact. on fertility. The observation of reduced fertility
after a single 300 mg/kg doses suggests systemic toxicity was not the
primary factor. Ptosis was the only clinical sign, and is an expected
pharmacologic effect. No other signs of toxicity commonly associated
with high doses of a-antagonists (decreased motor activity, decreased
respiration, tremors) were observed. Based on the data, I feel the
second sentence is misleading and should not be included.
Although the effects on fertility in females are not relevant to the
present indication, they are included for completeness since drugs are
often utilized for indications other than those originally proposed.

-.
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APPENDIX II

Metabolize Profiles

Tissue Distribution in Rats
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Fig. 5 UY-detected HPLC chromatogram of YM-12617-1 and the authentic
compounds of its metabolizes, and radioactivity-detected HPLC
chromatograms of the O-24 hr urine specimens from rats and -dogs

ldc-~-12167-l 1 mg/kgorally given

(a) UV (27S nm)-detected HPLC chromatogram of the mixture of authentic Yll-
12617-1, M-1, M-2; M-3, M-4 and AM-1.

(b) Radioactivity-detectedchromatogram of rat urine specimen
(c) Radioactivity-detectedchromatogram of dog urine specimen

.Glu: glucuronide Sul: sulfate
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Fig. 6 Radioactivity-detectedHPLC chrornatograms of O-24 hr bile specimens
taken from rats’ and dogs given oral l@~-12617-l 1 ❑g/kg

/

(a) Rats (b) Dogs
Glu: glucuronide Sul: sulfate
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Fig. 7 Radioactivity-detectedHPLC chromatogramof plasma extract taken 30
min after oral administration of 14C-YM-126127-1 to rats

Glu: glucuronide Sul: sulfate
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‘ruble 2 ‘I’ISSLII:concentrutons of unchangeddrug and rudlouctlvltyafter [~dmln!stratlonof “C-am$uloslnhydrochlorideto rats at

o dose of 1 mg/kg. (Mean * SE, n = 3)

Intravenous admin[slration Oral admlnlslrallon

Tissue 5 minutes 1 hour 1 hour

CcmcentrationConcentration Unchanged Concentration Rmcentration Unchanged Concentration Gmccntratlon Unchanged
of unchanged of drug percent of unchanged of drug percent of unchanged of drug percent

drug radioactivity of drug radioactivity of drug radioactivity
(ilg/gor ml)

of
‘ (n~g or ml) radioactivity (ng/gorml) (ntig or ml) radioactivity (ng/gorml) (ntig or ml) raclloactivlty

(%) (%) (%)

Plasma 156 i 233 * 66.7 i 21 i 67 t 31.8 i 4k 63 i 6.3;

Liver {98 i 2069 * 9.7 k 48 * 1902 ~ 2.5* 146 t 1588 t e,st

KidIIcy 2482 ~ 2995 t 82.4 * 242 i 546 i 44.2 i 18 t 255 ~ 14.6 il

Hearl 850~ 980& 88.3~ 125k 157i 80,0i 22 t 40 t S6,’I~

Lung 1404L 1606t 87.3t 336i
.

419i 80.2~ 29 + 60 i 47,7t

A}lellal1) 1095 1396 78.5 135 1?1 79,0 17 36 46.5

1) Tissues of 3 rals were used together

iI

{
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Tublc3 Tlssucconccnt.rtitlonsof unchanged drug and radiooctlvltyat 1 hour after oral administrationof “C-amsulosln

i}ydroclllorl(lcto dogs at a dose of 1 mg/kg (Meun * range, n = 2)

Tissue Conccntratlonof unchangeddrug Conccntratlollof rudlo(ictlvlty Unchnngcd drug percent

(ng/gor M1) (rig/g or ml) of rodlouctlvlty (%)
\

I’lnsmu
I

76 i

Llvcr I 1170 *

Kidney I 430 *

Lung 462 i

Adrenul 418 i

Prostate Medulla I 230 ~

-+--+

-1--=
I 758 *

881 i

640 *

534 i

I 14.7 *

I 20.5 k

I 12.9 I

I 48,7 *

-1-+=
38.0 *

49.9 i

46,8 i 1

I 12.G i

---l-+= +----=-

-1o-
kl
0
in
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STATISTICAL REVIEW AND EVALUATION

CLINICAL

Date:
FEB 28- ]997

ADD licant: Boehringer Ingelheim Pharmaceuticals Inc

Name of Druq: Flomax (Tamsulosin HC1 Capsules)

Indication: Treatment of Benign Prostatic Hyperplasia

Documents Reviewed: 1.001, 1.188 - 192, 1.220 –223, 1.231, 1.341

- 343, 1.370, of this NDA, dated April 15, 1996. Data s–ubm~tted
on external hard-drive as CANDA and supplementary data on
floppies.

Statistical Reviewer: Ananda V. Gubbi, Ph.D. (HFD–715)

Medical InDUt: Dr. Jean Fourcroy M.D., HFD-580, has been
consulted during the process of this review.

u Introduction:

This review focuses primarily on the results of two placebo-
controlled, double–blind, randomized, Phase III multicenter
studies conducted in the USA, to show the efficacy and safety of
Flomax for the treatment of benign prostatic hyperplasia (13PH).
Characteristics of the two efficacy studies are summarized in the
table below:

L
STUDY

US92-03A
(10 CENTERS)

US93-01
(14 CENTERS)

START TREATMENT ARM NUMBER OF
DATE PATIENTS

placebo, 254
11/92 Flomax .4 mg 254

Flomax .8 mg 248

placebo 239
04/93 Flomax .4 mg 248

Flomax .8 mq 244

DURATION OF
STUDY

13 weeks

13 weeks

.)



Both studies

)
measurements
third visit,

0.2 Timing

had a four-week orientation period and the baseline
on the efficacy parameters were obtained in the
which occurred in the fourth week.

Schedules and Visit Numbers: Randomization was
done in the fifth week, which was Visit 4. Dosing was s=rted
immediately after randomization. During the first week of
treatment, both .4 mg and .8 mg arms received the same dose of .4
mg in order to acclimatize the patients to the new drug.
Thereafter, a full complement of .8 mg was administered to the
higher dose group. The placebo group was given the placebo
tablets during the first week and throughout the experiment. A
unique feature of these two studies was that all measurements
were obtained and summarized by visit number, as defined in the
protocol. In general visit n occurred in week n+l after the
subject’s enlisting into the trial and after dosing was–started.
Since the study was scheduled for 13 weeks from the start of
dosing, it was important that the endpoint measurements for the
four efficacy parameters were obtained immediately following the
13 weeks. This reviewer went through the submitted documents and
noticed discrepancies ranging up to 40 days in Study US92-03A
and up to 30 days in Study US93–01.

0.3 Reviewer’s Order of Presentation:

The two studies will be discussed in their chronological
order. This review will focus, as suggested by the reviewing
medical officer Dr. Jean Fourcroy, on the four primary efficacy
parameters measured at week 13, Total American Urology

Association Scores(TAUAS), Qmax, which measures the peak urine
flow rate, AUA-Responders and Qmax-Responders. See the next
paragraph for a brief description of these terms. In addition, a
combined response analysis, as suggested by Dr. Heidi Jolson will
be discussed for the two studies.

0.4 The Patient Population: Both studies included men aged
between the years 45 and 84, suffering from symptoms of benign
prostatic hyperplasia. The inclusion criteria listed specific
conditions on the four primary efficacy parameters, in addition
to other criteria regarding the general health conditions of the
patients.

Total AUA scores had, to be at least 13 on a scale of O to 35
for a patient to be incl,uded in the study. Qmax rate (measures
the peak urine flow rate) had to be between 4 and 15 ml/see. An
AUA-Responder was one who showed at least 25% improvement in the
Total AUA score from his baseline value. A Qmax–Responder was
one who showed at least 30% improvement in the Qmax valu+ from
baseline. These are defined in greater detail in the sp~nsor’s
submissions.
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) For each study, tables showing the number of patients on
study and the reasons for dropouts are provided by this reviewer.
These tables were created using the sponsor’s data in Table 1 -
1.4, Vol 1.189 and 7.1:2, Vol 220. The number of patien~”on
study are the number of patients who completed the study week and
entered the next week.

Data integrity and consistency checks between the hard-copy
and data submission on hard-drive and floppy diskettes were
conducted by this reviewer and were found to be satisfactory.

0.5 A Brief Discussion of Statistical Procedures Used by the
Sponsor:

—-

Basically the same statistical procedures were used by the
sponsor for both studies. Data from the intent–to-treat sample
were analyzed and results for the last–observation-carried –
forward (LOCF) were presented.

The distributions of categorical variables were described
with frequency tables; treatment group comparisons were done
using Mantel-Hanszel tests with centers as strata. For
categorical variables with ordinal outcomes, the Kruskal–Wallis
test was used. The distribution of continuous variables were
described with means, standard errors, medians, and minimum and
maximum values; treatment group comparisons were done using the
Analysis of Variance tests with treatment and centers effects.
McNamer’s test, Wilcoxon Signed Rank test and the matched pair t-
test were used to assess changes from baseline within each
treatment group in nominal, ordinal and continuous efficac,y
variables, respectively.

0.6 Sponsor’s Statistical Procedures for Analyzing the Primary
Efficacy Parameters:

The primary efficacy parameters, viz., Total AUA Scores arid
Qmax Rates were analyzed as follows: Changes in AUA scores and
Qmax values from baseline at the end of 13 weeks were computed
and pairwise comparisons of mean changes among the three pairs
were made using the t-test. Adjustments for multiple comparisons
were done using the Bonferroni-Holmes correction. For analyzing
the QUA–Responses and the” Qmax-Responses data, the Logistic
Regression was used, adjusting for baseline differences, if any.

0.9 Followup Study:

-.

)

Patients that completed the study US92-03A were give-n the
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option of continued therapy for an additional 40 weeks. This
study bears the reference number US92–03B. Study US93-01 did
not have a followup.

0.10 Demographics:

These were independently studied by this reviewer. Overall,

the demographics across both studies were consistent.

Statistically significant differences specific to each study, if

any, will be discussed in the appropriate study.

SECTION 1: STUDY uS92-03A:

1-1 Study Dates: This study was conducted between Novembe= 1992

and October 1993, which includes four weeks of patient
orientation and collection of baseline values of the patients,
the 13–week study and the 40–week followup study.

1.2 Disposition of Patients:

TABLE 1: PATIENTS ON STUDY US92-03A:

WEEK NUMBER PLACEBO 0.4 MG ARM 0.8 MG ARM
(VISIT NO.) (NUMBER LOST) (NUMBER LOST) (NO. LOST)
FROM DAY OF
ORIENTATION

4 (3)*

5 (4)**

6 (5)

7 (6)

9 (7)

12 (8)

15 (9)

18 (10)

TOTAL LOSS
AND

%REMAINING

[% REMAINING] [%REMAINING] I [%REMAINING]I 1

254 254 248

254 I254 1248 .

241 (-13) [95%] 243 (-11) [96%] 233 (-15) [94%]

235 (–6 )[93%] 234 (-9 ) [92%] 227 (-6 ) [92%]

225 (–lO) [89%] 226 (-8 ) [89%] 215 (-12) [87%]

2i3 (-12) [84%] 219 (–7 ) [86%] 208 (-7 ) [84%]

208 (-5 )[82%] 213 (-6 ) [84%] 201 (-6 ) [81%]

207 (-1 )[82%] 213 ( O ) [84%] 198 (-3 ) [80%]

(-47) [82%] (-41 ) [84%] (-49) [80%]

* Baseline Values Obtained for the Primary Efficacy Para-rneters.
** Patients Were Randomized and Dosing Was Started.
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)

More than 80% of the patients completed the study in each
treatment group (Table 1) . The attrition is maximum in the .8
mg arm, reflecting more adverse effects as discussed below.
Adverse Events that accounted for maximum attrition wereVLow
blood pressure – 9, 7 and 13 percents in the placebo, .4 mg and
.8 mg arms respectively. See Table 2.

There were respectively 151 (59%), 165 (65%) and 180 (73%)
cases of Adverse Effect reported in the placebo, 0.4 mg and 0.8
mg arms. The differences in the number cases were statistically
significant between the placebo and the 0-8 mg, with a p-value of
0.006. The p–values for placebo vs 0.4mg and the arms 0.4 vs 0.8
mg arms were respectively, 0.201 and 0.066. These tests were
conducted by the reviewer. --

A dose-related AE that showed a very highly statistically
significant trend that was reported by the sponsor, is abnormal
ejaculation: 0/254 in the placebo group, 15/254 (6%) in the 0.4
mg group and 44/248 (18%) in the 0.8 mg group. An exact test
was performed to test for the differences (Cochran–Armitage exact
trend test) and the p-value was <0.0001. Rhinitis tested at
0.0543 and dizziness at 0.1675. These tests were performed by
the reviewer.

The sponsor excluded data of patients from the efficacy
analyzable population if they discontinued within four weeks of
double-blind treatment. The numbers of patients not included for
this reason were: 26 (10%), 26 (10%) and 28 (11%) in the placebo,
.4 mg arm and .8 mg arm respectively (Vol 1.189).

TABLE 2: REASONS FOR DROPOUTS --- STUDY US92-03A ‘

REASON FOR DROPOUT PLACEBO 0.4 MG 0.8 MG

LACK OF EFFICACY 1 (<l%) 1 (<1% ) o

ADVERSE EXPERIENCE 22 ( 9% ) 18 ( 7% ) 31 (13% )

LOST-TO-FOLLOWUP o 2 (<1% ) 1 (<1% )

OTHER 25 (10% ) 23 ( 9% ) 19 ( 8% )

1.3 Results

The mean
and 59.0, for

)
respectively.

Communicated by Sponsor:

ages in years for the three groups were 59.5, 57.3

the placebo, 0.4 mg arm and 0.8 mg arm, ~

The p-value, based on the Analysis of Var~ance
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with treatment and investigator-site effects was 0.00, indicating
a statistically significant difference in age among the three

treatment arms. [Reviewer’s comments: The maximum difference in
mean age between the groups is 2.2 years. The statistic= -
significance is essentially due to the large size of nearly 250
in each arm -- the power to detect differences. We can safely
ignore this small demographic difference in our analysis. In
fact, results which were obtained by this reviewer after
adjusting for Age for the entire ITT population, as well as for
the completers (those that stayed on till the end of the study)
do, indeed, show that a mean Age difference of 2 years did not
matter) .]

1.4 Primary Efficacy Results Communicated by Sponsor +ITT+:

The following tables 3A through 3D describe ,the results of
pairwise comparisons of the three arms on each of the four
primary endpoints- The sponsor conducted t–tests to compare the
pairs and applied corrections for multiple comparisons using the
Bonferroni–Holm procedure. The intent to treat population
includes all patients that were randomized and had at least one
measurement available. For patients who discontinued before 13
weeks the last available observation was carried forward (LOCF) .
All patients who discontinued were treated as nonresponders and
have been assigned a zero value , for the variables AUA–Responder
and Qmax-Responder, provided LOCF were available. Whenever LOCF
values were available, the definitions for responders were
followed.

Table 3A describes the results of analysis for AUA S,cores.

TABLE 3A: TOTAL AUA SCORE

(ITT POPUTJLTION)

TREATMENT ARM

Placebo 0.4 mg 0.8 mg

Mean Baseline Score

19.9 19.8 19.6
Number in the Arm 254 254 247

Mean Change in 13 wks :5.5 -8.3 -9.6
Number in the Arm 246 246 237
p–values :
Vs Placebo <.001* <.001*
Vs 0.4 mg

)

0.020* -
*Statistically significant using the Bonferroni-Holm procedure.

-.

.....==..=.========...============.============ =——————— == === ==
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Remarks on Table 3A: All the three pairwise comparisons showed
statistically significant differences even after correcting for
multiple comparisons.

—-

Table 3B displays the results of analysis on AUA-Responders.
The two treatment arms differed significantly

from the placebo, while there were no significant differences
between the 0.4 mg and 0.8 mg treatment arms.

TABLE 3B: AUA-RESPONDER

(ITT POPULATION)

TREATMENT ARM .-

Placebo 0.4 mg 0.8 mg

Responders in 13 wks 126(51%) 171(70%) 175(74%)

p-values ..
Vs Placebo <.001* <.001*
Vs 0.4 mg 0.297
*Statistically significant using the Bonferroni–Holm procedure.
...=.=== === ..== == ==. === ==. ........=....== == ..=. ....=..=.=.=.....

Reviewer’s Remarks: Table 3C displays the results of analysis on
Qmax, the peak flow rate. The results are similar to those of
AUA scores in Table 3A. There are no significant differences
between the 0.4 mg and 0.8 mg arms, while each of the tratment
arms differs differs significantly from the placebo.

TABLE 3C: Qmax (ML/SEC~

(ITT POPULATION)

TREATMENT ARM

Placebo 0.4 mg

Mean Baseline Score 9.75 9.46
Number in the Arm 254 254

Mean Change in 13 wks 0.52 1.75
Number in the Arm 253 254
p–value ..
Vs placebo <0.001*
Vs 0.4 mg

0.8 mg

9.57
247

1.78
247

<.001*
0.887

*Statistically significant using the Bonferroni–Holm procedure.

)

....===== == .====== === === =.=.== ..=.=== ...=== ———————————— ==......
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8.

Results for Qmax-Responders (Table 3D) are similar to those
for AUA-Responders.

TABLE 3D: RESPONDERS

(ITT POPULATION)

TREATMENT ARM

Placebo 0.4 mg 0.8 mg

Responders in 13 wks 54 (21%) 79(31%) 88(36%) - p
Number in the Arm 253 254 247

p–value:
Vs placebo <.001* <.012*
Vs 0.4 mg 0.251

*Statistically significant using the Bonferroni-Holm Procedure.
__________________________________________________________________________________________________________________________________

1.5 Reviewer’s Comments:

1. The results clearly indicate that both doses of Flomax
are doing significantly better than placebo, on all the four
efficacy parameters.

2. There are no statistically significant differences
between the .4 mg and .8 mg treatment arms, as far as the four
efficacy parameters are concerned. Indeed, in terms of benefit
to Adverse Effects, the .4 mg arm had fewer dropouts due to
adverse events. A study of the group of patients who
discontinued revealed the following: The asymptotic p–value for
a dose-related trend of AEs was .076, showing a marginal trend,-
if not a significant one (Cochran-Armitage Trend test) .

3. The results reported here are for the ITT population.

/
1.6 Reviewer’s Analyses:

In keeping with the suggestion of Dr. Fourcroy and Dr.
Jolson, this reviewer tried to replicate the above results for
the four efficacy parameters in the ITT and completers population

)
(results are presented for the completers). An analysis “for both
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AUA- and Qmax- Responders was also done. A completer is one who
underwent the full course of treatment of 13 weeks. At least 81%
of patients were completers in each of the three arms, while the
maximum percentage of 84% was in the 0.4 mg arm. ——

The following tables (Tables 4A-D) are the analogues of
Tables 3 A-D: Comments on the results are presented after the

tables.

TABLE 4A: TOTAL AUA SCORE

(COMPLETERS ONLY)

TREATMENT ARM
Placebo 0.4 mg 0.8 mg – s

Mean Baseline Score 19.65 19.94 20.00
Number in the Arm 208 214 203

Mean Change in 13 wks -5.96 -8.47 -10.00
Number in the Arm 208 214 202

). –values:
Vs Placebo <.001* <.001*
Vs 0.4 mg 0.019*
*Statistically significant using the Bonferroni–Holm procedure.
==e== === .==== .=.==== ..=..==== .=.=====. ..=.....=== == =.==...====

TABLE 4B: AUA-RESPONDER

(COMPLETERS ONLY)

TREATMENT ARM

Placebo 0.4 mg

Responders in 13 wks 116(56%) 151(71%)

p–values “.
Vs Placebo , <.001*
Vs 0.4 mg

0.8 mg

153(75%)

<.001*

0.117
*Statistically significant using the Bonferroni-Helm procedure.
..== .....== .=.= === =..=== ..== .=== == =......=.= .== .=== === ..=== === ==

-.

)
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TABLE 4C :

TREATMENT ARM

Placebo 0.4 mg 0.8 mg

—

Mean Baseline Score 9.71 9.40 9.52
Number in the Arm 208 251 203

Mean Change in 13 wks 0.64 1.93 1.90
Number in the Arm 208 214 203

p–value: ,- -

Vs placebo <0.001* <.001*

Vs 0.4 mg 0.919

*Statistically significant using the Bonferroni–Helm procedure.
------------------------------------------------------------------------------------------------------------------------------

TABLE 4D: Omax RESPONDERS

(COMPLETERS ONLY)

TREATMENT ARM

Placebo 0.4 mg 0.8 mg

Responders in 13 wks 46(22%) 69(32%) 78(38%)
Number in the Arm 208 214 203

p-value:
Vs placebo <.O1O* <.001+
Vs 0.4 mg 0.094

*Statistically significant using the Bonferroni-Holm Procedure.”
.———- ...===. .=..=== ==== ===== == ==== .==.==. .

u Comments on the Tables 4 A - D:

1. The above results are consistent with those reported by
the sponsor for the ITT population.

2. The point estimates are tending to favor the treatment
arms in the completers analysis more so than for the ITT

)

population. -.
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3. The 0.8 mg arm is doing just as well as the 0.4 mg arm,
in terms of the four primary efficacy parameters, indicating
thereby that even after 3 months of treatment, no statistically
significant benefits are perceivable. The point estimat~ ‘are
approximately the same.

1.8 Analvsis of Res~onders to both AUA and Omax:

1. This reviewer first tested all the three arms
simultaneously for overall linear trend using the Jonckheere–
Terepstra test for two orderable variables. Note that both
parameters, treatment arms and responders (see Table 5) have a
natural order (dosage and response have both a natural order; an
appropriate test that will take advantage of this is the- J+
test) . The p–value was less than 0.0001 (in fact, a Monte–Carlo
estimate of the exact 99% confidence interval for the p–value
was (0.0000, 0.0005)) . This indicates a very significant linear
trend in the responses as dosage increases.

2. Next, the pairwise comparisons, Placebo vs 0.4 mg arm;
placebo vs 0.8 mg arm; 0.4 mg arm vs 0.8 mg arm were tested,
using the Wilcoxon test for two independent groups. The
respective two-sided p–values were 0.0013, <0.0000 and 0.1248
respectively.

3. The descriptive statistics of the double–responders and
the non–responders (nonresponse on both AUA and Qmax) are given
below. Note: The Population studied here is that of the
completers (size 625) .

TABLE 5: DISTRIBUTION OF PATIENTS BY TYPE OF RESPONSE

Responder to: Placebo 0.4 mg 0.8 mg
BOTH AUA & QMAX 26 (12.5%) 53 (24.8%) 65 (32.2%)
AUA ONLY 90 (43.3%) 98 (45.8%) 88 (43.6%)
QMAX ONLY . 20 (09.6%) 16 (07-5%) 13 (06.4%)
NONE 72 (34.6%) 47 (22.0%) 36 (17.8%)
.== .........==== .==.== .........== ....== .=== ....==.=== .======== == ..,”

TOTAL 208 (100%) 214 (loo%) 202 (loo%)
..=........=.=..== =...=..=....=.== == =...====== ..=.=== .== ..==.==

1.9 Results by center:

Ten centers were involved in this study. Sample sizes for
the three treatment groups ranged between 33 and 88 with -~ mean

)
size of 25 in each treatment arm. The 95% confidence intervals
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,/ for the difference between the treatment arm and placebo for each
of the efficacy parameters Total AUA scores and Qmax values are
presented in the Appendix. It can be seen that the results were
generally consistent across the centers. —-

1.10 Efficacy Charts:

Bar charts showing the comparative efficacies of the three
treatment arms for Total AUA scores and Qmax values measured at 4
time points are presented in the Appendix.

1.11 Conclusions on US92-03A:
—-

1. This reviewer was able to replicate all results of the

sponsor for the four efficacy parameters. Although results
presented here are for the completers of the study, the reviewer

carried out independent analyses for the entire ITT population
and the results obtained confirm the results presented by the

sponsor.

2. On the whole, there are no significant differences

.)

between the .4 mg and .8 mg arms as far as the four efficacy
parameters are concerned, on the basis of pairwise comparisons.
For the four efficacy parameters each treatment arm is
significantly different from the placebo arm.

3. The combined responders to both Total AUA Scores and
Qmax variables in both treatment arms show significant
improvements over the placebo. Simultaneous comparison of. the
three arms also show significant dose-related improvements. This
analysis however is not stipulated in the protocol.

SECTION 2: STUDY US93-01:

2.1 Study Dates: This study was conducted between April 1993

and December 1993.

.)
-.
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2.2 Disposition of Patients:

TABLE 6: PATIENTS ON STUDY US93-01:
—

WEEK NUMBER

(VISIT NO.)

FROM DAY OF
ORIENTATION

4 (3)*

5 (4)**

6 (5)

9 (6)

13 (7)

17 (8)

TOTAL LOSS
AND

%REMAINING

PLACEBO 0.4 MG ARM
(NUMBER LOST) (NUMBER LOST)
[% REMAINING] [%REMAINING]

239 I248

232 (-7) [97%] 1240 (-8) [97%]

209 (-3 ) [87%] 1216 (-3 ) [87%1

(-30 )[87%] I (-32 ) [87%]

0.8 MG ARM
(NO. LOST)

[%REMAINING]

244

234 (-10) [96%]

225 (-9)_ [9:%1

215 (-10) [88%]

210 (-5 ) [86%]

206 (-4 ) [84%]

(-38) [84%]

* Baseline Values Obtained for the Primary Efficacy Parameters.

** Patients Were Randomized and Dosing Was Started.
______________________________________________________________________________________________________________________________

More than 84% of the patients completed the study in each
treatment group (Table 7) . The attrition was maximum-in the 0.8

mg arm, with more AEs. Adverse Events accounting for maximum
attrition were: Symptomatic Adverse Events 4%, 4% and 7% in the
placebo, 0.4 rng and 0.8 mg arm respectively. Corresponding
percentages for Abnormal EKG-Findings–Adverse-Event were 3, 5 and
6, respectively.

TABLE 7: REASONS FOR DROPOUTS --- STUD Y US93-01

REASON FOR DROPOUT PLACEBO 0.4 MG 0.8 MG

ILACK OF EFFICACY I . 1 (<1%) I o I 1 (<l%)

ADVERSE EXPERIENCE 20 (8% ) 22 (9% ) 30 (12%)

LOST-TO-FOLLOWUP 2 (<1%) 2 (1% ) 1 (<l%)

OTHER o 1 (<l%) 1 (<7%)
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Results Communicated by the Sponsor:

The mean ages in years for the three groups were 58.6L 58.9

58.5, for the placebo, 0.4 mg and 0.8 mg arms respec~lvely.

These differences were not tested.

Tables 8A-8D on pages 14 and 15 are analogous to Tables 3A-
3D; these are presented by the sponsor as ‘panels’ in the
submission. In particular, Table 8A displays the results of
analysis for AUA scores, while B, C, and D display the
corresponding results of analyses for AUA–Responders, Qmax, and
Qmax-Responders, respectively. Recall (paragraph 0.4, page 2)
that an AUA-Responder is one who showed at least 25% improvement
from baseline and a Qmax–Responder is one who showed at-le~t 30%
improvement from baseline.

..)

)

The following quotation is from the synopsis submitted by
the sponsor, vol 220, page 25: ‘Dizziness, somnolence, rhinitis,
and abnormal ejaculation were reported more frequently
(statistically significant over placebo group) in the patients in
the 0.8 mg group. The incidence of abnormal ejaculation in the
0.8 mg dose and the 0.4 dose group were statistically
significantly higher than in the placebo group and appear to be
dose-related. The incidence was lower in the 0.4 mg group and
was not reported in the placebo group.’

TABLE 8A: TOTAL AUA SCORJZ

(ITT POPULATION)

TREATMENT ARM

Placebo 0.4 mg 0.8 mg

Mean Baseline Score 18.2 17.9 19.6
Number in the Arm 244 248 239

Baseline-Dif . p.–value 0.0221* 0.084

Vs 0.4 mg arm 0.578

Mean Dif at 13 wks -3.6 -5.1 -5.8
Number in the Arm 235 244 238

p–values :

Vs Placebo <.001* <.009*
Vs 0.4 mg 0.231
I No correction for multi~le co mparison communicated bv SBO nsor.

*Statistically significant using the Bonferroni-Helm proEedure.
.==...==.== ==...====..=== ===== = ======= ====== == === =.=.======.==
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Remarks on Table 8A: Basel ine cliff erences are significant after
B-H correction is applied. The adjusted critical level of
significance (alpha value), after the Bonferroni–Holm correction
is 0.044. (See Section 2.5. below for further discussiofi~
The sponsors did not communicate in their NDA submission any

correction for multiple comparisons when testing for baseline

differences . This reviewer’s analysis shows statistically

significant differences, even after correction.

TABLE 8B: AUA-RESPONDER

(ITT POPULATION)

TREATMENT ARM .— -

Placebo 0.4 mg 0.8 mg

Responders at 13 wks 95(40%) 133(55%) 134 (56%)

p–values ..
Vs Placebo <.001* <.001*
Vs 0.4 mg 0.694

*Statistically significant using the Bonferroni–Holm procedure.
== === =.=.......=.=...== =.= === === =..==. .= === .=. == =.....=..= .==...

Reviewer’s Remarks: The B-H adjusted p-values are statistically

significant for the treatment arms compared to the placebo arm.

TABLE 8C: OMAX (ML/SEC)
(ITT POPULATION)

TREATMENT ARM

Placebo 0.4 mg 0.8 mg

Mean Baseline Score 9.95 9.94 9.96
Number in the Arm 239 248 244

Mean Dif at 13 wks. 0.93 1.52 1-79
Number in the Arm 235 244 237

p-value ..
Vs placebo . <0.064 <.007*
Vs 0.4 mg 0.376

*Statistically significant using the Bonferroni-Holm procedure.
== ....=== =.== .....=....== === === === =.== .== =.=== ==. .........=== =.

-.
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Table 8D displays the results of analysis on Qmax-
Responders . Note the similarity of results to those of Study
US92-03A.

TABLE 8D: 9MAXRESPONDERS

(ITT POPULATION)

TREATMENT ARM

Placebo 0.4 mg 0.8 mg

Responders at 13 wks 56(24%) 82(34%) 78(33%)
Number in the Arm 235 244 237

p-value: .— -

Vs placebo <.001* <.012*
Vs 0.4 mg 0.251

*Statistically significant using the Bonferroni–Holm Procedure.
__________________________________________________________________________________________________________________________________

Remarks: The results are similar to those of the first study.

2.5 Reviewer’s Comments:

The two tamsulosin arms compared to the placebo
individually, are doing significantly better. The differences
between the 0.4 mg and the 0.8 mg arms are not significant on any
of the four efficacy parameters. The emerging picture is very
much similar to the study US92-03A. Although there are
statistically significant baseline differences in the AUA scores,

since the subjects are acting as their own control, this .

difference need not be viewed seriously. In fact, a one-way
ANOVA test was performed by this reviewer, adiusting for baseline
differences in AUA scores yielded results that were highly

significant among the three groups (p < 0.001) .

2.6 Reviewer’s Analyses:

)

As in the earlier study, in keeping with the suggestions of
Drs. Fourcroy and Jolson, this reviewer attempted to replicate
the results of the sponsor forboth the ITT and the completers
populations and studied t~e double–responders data as in Section
1. The analyses will be presented for completers .

-.
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TABLE 9A: TOTAL AUA SCORE

(COMPLETERS ONLY)

TREATMENT ARM
—

Placebo 0.4 mg 0.8 mg
Mean Baseline Score 19.4 18.3 18.1
Number in the Arm 208 217 206

Baseline-Dif. p-value 0.071 0.027*
Vs 0.4 mg arm 0.673

Mean Change at 13 wks -3.7 -5.2 -6.1
Number in the Arm 208 217 206
p–values .. w

Vs Placebo .012* <.001*
Vs 0.4 mg 0.158
*Statistically significant using the Bonferroni–Helm procedure.
==..== .====. ..=== == .s.= =.==..===.=. ==......=....=.=......== .=..

Remarks: While each of the tamsulosin arms differs significantly
from the placebo, there are no significant differences between
the two arms themselves.

Table 9B displays the results of the analysis on AUA–

Responders . The differences in response to tamsulosin compared

to the placebo are very highly significant even after correcting
for multiple comparisons, whereas, as in the
there are no significant differences between
themselves .

Similar comments apply to Tables 9C and

TABLE 9B: AUA-RESPONDER
(COMPLETERS ONLY)

TREATMENT ARM
Placebo 0.4 mg

Responders at 13 wks 86(41%) 122(56%)

p–values:
Vs Placebo =.001*
Vs 0.4 mg

earlier situations,
the tamsulosin arms

D.

0.8 mg

124(60%)

<.001*
0.204

-.
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TABLE 9C : QMAX 04L/SEC)

(COMPLETERS OMY)

TREATMENT ARM

Placebo 0.4 mg

Mean Baseline Score 9.90 9.93
Number in the Arm 208 217

Mean Change at 13 wks 0.91 1.44
Number in the Arm 208 217

p–value:
Vs placebo <0.012*
Vs 0.4 mg

0.8 mg —

10.01
206

1.74
206

<.009*
0.381 – _

*Statistically significant using the Bonferroni–Holm procedure.
=== ==. ....== =.=== =.=== === == .==...=...=. ..=...=..=== === =....== ....

TABLE 9D: OMAX RESPONDERS

(COMPLETERS ONLY)

TREATMENT ARM

)

Placebo 0.4 mg 0.8 mg

../
Responders at 13 wks 48(23%) 72(32%) 66(32%)
Number in the Arm 208 217 206

p–value:
Vs placebo <.020* <.012+
Vs 0.4 mg 0.481
*Statistically significant using the Bonferroni–Holm Procedure.
__________________________________________________ ____________________________________________________ _ ____

2.7 Comments on the above Analyses:

Results obtained here were similar to those of study US92-
03A. However, there were a few exceptions:

1. Table 9A allows one to conclude that there was a
statistically significant baseline difference in the mean
baseline scores between the placebo and the 0.8 mg arms (even
after the B–H correction with adjusted critical p-value of
0.027), while the differences were marginally significant between
the placebo and the 0.4 mg arms (p = 0.071) .

2. Overall, the results for the completers population

1

corroborates the sponsor’s results for the ITT populatio~. The
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) treatment arms 0.4 mg and 0.8 mg arms are not significantly
different on any of the four efficacy parameters.

2.8 Analysis of Responders to both AUA and QMAX:

1. As in Section 1, the Jonckheere-Terpstra test for
overall differences testing simultaneously all the three groups
yielded a highly significant p-value < 0.0001. This implies that
the treatment responses are highly dose-dependent.

2. Among the pairwise comparisons, placebo vs 0.4 mg arm;

placebo vs 0.8 mg arm; and 0.4 mg vs 0.8 mg arm, the first two
comparisons yielded significant results -- 0.0101, .0021 (2-
sided p–values) ; and the third comparison yielded a p–va..lueaf
0.6933.

TABLE 10: DISTRIBUTION

Responder to: Placebo

OF PATIENTS BY TYPE OF RESPONSE

0.4 mq 0.8 ma
BOTH AUA & QMAX 22 (10.6%) 43 (19.8%) 45 (21.8%)
AUA ONLY 64 (30.8%) 79 (36.4%) 79 (38.3%)

)

QMAX ONLY 26 (12.5%) 27 (13.0%) 21 (10.2%)
NONE 96 (46.2%) 68 (31.3%) 61 (29.6%)

.. ________________________________________________________________________________________________________________________________

TOTAL 208 (100%) 217 (100%) 206 (100%)
________________________________________________________________________________________________________________________________

2.9 Results by Center:

Fourteen centers participated in this study. Sample sizes
for the three treatment groups ranged from 6 to 33, with a mean
size of 18 in each treatment arm. The 95% confidence intervals
for the difference between the treatment arm and placebo for each
of the efficacy parameters Total AUA scores and Qmax values are
presented in the Appendix. The results were generally consistent
across the centers, although there was more variation in sample -
sizes from center to center.

2.10 Efficacy Charts: ,.

Bar charts showing the comparative efficacies of the three
treatment arms for Total AUA scores and Qmax values measured at 4
time points are presents in the Appendix.

-.
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) 2.11 Concluding Remarks on US93-01:

1. This reviewer was able to replicate the results of the
sponsor for the four efficacy parameters. The results were
analyzed by this reviewer for both the ITT population and the
completers data ( of size 631) . However, results are presented
for the completers.

2. There were statistically significant differences between
the pairs placebo and the treatment arm 0.4 mg, as well as the
pair placebo and the 0.8 mg arm. However, there are no
significant differences between the 0.4 mg and .8 mg arms, as far
as the four efficacy parameters are concerned. These results
reconfirm in their entirety, those of the first study. – _

3. The combined responders to both Total AUA Scores and
Qmax variables in the treatment arms show significant
improvements over the placebo. Comparing the three groups
simultaneously, one obtains highly significant dose–related
improvements . These analyses were not specified in the
protocol.

..)

. .
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) SECTION 3: THIS REVIEWER’S CONCLUDING REMARKS ON TAMSULOSIN:

Based on independent analyses of the studies US92-03A and
US93-01 this reviewer concludes that:

1. This reviewer agrees that the sponsor has successfully
established the superiority of the 0.4 mg arm of tamsulosin over
placebo with respect to the four primary efficacy parameters.

2. The superiority of the 0.8 mg arm of tamsulosin over placebo
has also been established with respect to the four efficacy
parameters.

3. There are no statistically significant differences w a+ of
the four primary efficacy parameters between the 0.4 mg and 0.8
mg arms. On the other hand, adverse effects such as abnormal
ejaculation is statistically significantly higher in the 0.8 mg
group compared to the placebo in both stud~s.

.

)./
Mathematical Statistician

Concur: Dr. Lisa Kammerman
w a/2a/q~

Dr. Nevius
Director,

WI dw/97
Division II

cc : 577
Archival NDA 20-~
HFD–580/TRumble, HJolson, JFOUrCrOy
HFD–715/Division file, ENevius LKammerman, AGubbi, Chron

This review consists of 21 pages of text and 13 pages of

appendix.
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STUDY US92-03A: QMAX VALUES :wLACEBO VERSUS 0.4 MG ARM
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1. Introduction

The purpose of this review is to evaluate the study of -
carcinogenic potential of chemical compound named LY253~51 to
selected rats and mice, reported in July, 1990 by the

The
rat study comprises two replications (using the same animal
strain) : studies R07187 and R07287, which were conducted during
6/23/87-6/22/89 and 7/9/87-7/13/89, respectively. The mouse study
consists of two replications (using the same animal strain) :
studies M01487 and M01587, which were conducted during 7/22/87-
7/28/89 and 8/6/87-8/6/89, respectively. This statistical review,
as a response to the request for consultation from Jerid El Hage
(ODE II, HFD-580), is based upon the data supplied by the
sponsor. To examine the dose-response (tumor) relation~hip~ the
survival data analysis and the dose-response trend test were
performed. The validity of the study design were examined as
well. The entire review was done by species and sex.

2. The RatStudy

The Swonsor’s Analyses

2.1 Study Design

The sponsor used a total of 600 Fischer 344 rats with equal
number in each sex, supplied by

These rats were about 5-6 weeks of age at the
beginning of the study. The rats were treated by dietary
administration. The males were assigned randomly to five
treatment groups: 0.0 (control) , 1.3, 4.3, 13.1, and 43.3
mg/kg/day; the females were assigned to five treatment groups
with a different dosing: 0.0 (control) , 1.6, 5.4, 16.0, and 51.6
mg/kg/day. According to the sponsor, these doses were equivalent
to daily dietary concentrations of 0.0%, 0.003%, 0.01%, 0.03%, ~
and 0.1%. Table 1 describes the numbers of rats included in
studies R07187 and R07287 by dose and sex.

..
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Table 1. Studies R07187 and R07287: Number of Rats

I Dose Level (% in diet) Total I

Ctrl Low Med High Max
o 0.003 0.01 0.03 0.1 _-

Male
I

60 60 6. 60 60 300

Female 60 60 60 60 60 300

Total 120 120 120 120 120 600

General physical conditions and behaviors of the rats were
inspected at least once daily, and detailed physical examinations
were made weekly for the presence of external lesions. The
surviving rats were necropsied and microscopically exagineed on or
after week 104.

2.2 Survival Data Analysis

In the Summary of report #U93-1035: A 2-Year Chronic/Oncogenic
Study of LY253351 (YM-12617-1) Administered in the Diet of
Fischer 344 Rats, page 16, Volume 1.017, the sponsor concluded
that “the mortality rate in both control and treated rats was
remarkably low through 18 months of the 24-month study.”
“Mortality at the end of the study was increased in males and
females of the 0.1% group [the highest dose], primarily due to
the increased severity of progressive glomerulonephrosis in males
and females and to mononuclear cell leukemia in males. “

Figure 1 depicts the number of rats died prior to the terminal
sacrifice, by dose and by sex. For either sex, there were more
rats died in the 0.1% dose group than in the other groups.

Figure 1. Number of Rats Died before Terminal Sacrifice

40

30

20-

10-

07

n■ Male
■ Female

Control Low ~ Med High Max

Low: O.003%, Med:O.01%, High: O.03%, Max: O.l% ofdiet

)
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2.3 Tumor Data Analysis

In Summary (page 17,
“there was a slight,

Vol . 1.017) the sponsor concluded That
though statistically significant, increase

in mammary gland fibroadenoma in females of the 0.01%, 0.03% and
0.1% groups and moderate to severe mammary gland hyperplasia in
some of the females of the 0.03% and 0.1% groups. Some of the
females of the 0.1% had hyperplasia of the pituitary gland.” In
Discussion and Conclusions (page 22, vol. 1.017) then sponsor
said, “There was a statistically significant increase in the
incidence of mononuclear cell leukemia (MCL) in males of the
0.03% and 0.1% groups and in females of the 0.1% group. However,
this finding was not considered to indicate oncogenic potential
since: MCL is a common neoplasm in aged Fischer 344 rats a-ridrats
dying before month 18 of this study had a very low incidence of
the neoplasm that was unaffected by the LY253351 treatment. The
incidence of MCL in this study, with the exception of a mid-dose
(0.03%) group was within the range of historical control values
for this laboratory. ” The sponsor said in the Summary (page 17,
Vol . 1.017) that “It may be concluded that this compound has not
demonstrated any primary oncogenic activity in the rat.”

The Reviewer’s Analyses

The purposes of the survival data analysis were: (1) to examine
the significance of the differences in survival among the
treatment groups (i.e., homogeneity test--), and (2) to determine

the significance of positive or negative dose-mortality trend
(i.e., dose-mortality trend test) . The theoretic background for
these tests is referred to Lin et al] and Thomas et a12. “

In the tumor data analysis, the tumors were classified as either
fatal (lethal) or non-fatal (non-lethal) type. In the analysis
for a selected tumor, the significance of dose-tumor positive
linear trend was of our primary interest. According to Peto et
a13r the reviewer applied the death-rate method to fatal tumors
and the prevalence method to non-fatal tumors. For tumors that
caused deaths for some, but not all rats, a combined test was
performed. The combined test used the Z-statistic which was
assumed to follow a standard normal distribution. This. test was
referred to as the asymptotic test.

2.4 Survival Data Analysis

)
The numbers of male rats that died during the study are.~hown in
Table 2 below. There were deaths in the control, 0.01% and O.O3%

..
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‘,
) dose groups for the first 52 weeks. There was only 1 death in

each of the O.OO3%(1OW) and O.l%(max) dose groups for the first
52 weeks.

Table 2. Numbersof Male Rats Died by Time and Dose

1..

Time

O-52 No.

Pet.

53-78 No.

Pet.

79-91 No.

Pet.

92-103 NO.

Pet.

Terminal No.

Pet.

Total No.

Pet.

The numbers of female rats
in Table 3. Note that were

Table 3. Numbers of Female Rats Died by

Time

53-78 No.

Pet .

79-91 No.

Pet.

92-103 No.

Pet.

/
Terminal No.

Pet.

Total No.

Pet.

CTL

2

3.3

11

18.3

12

20.0

35

58.3

60

100.0

LOW

1

L.7

5

8.3

9

15.0

18

30.0

27

45.0

60

100.0

Dose

MED

3

5.0

9

15.0

11

18.3

37

61.7

60

100.0

HIGH

6

10.0

6

10.0

22

36.7

26

43.3

60

100.0

that died during the study
no deaths during the firs~

Time and Dose

CTL

3

5.0

8

13.3

8

13.3

41

68.3

60

100.0

LOW

4

6.7

5

8.3

6

10.0

45

75.0

60

100.0

Dose

MED

7

11.7

6

10.0

15

25.0

32

53.3

60

100.0

HIGH

5

8.3

5

8.3

12

20.0

38

63.3

60

100.0

MAX

1

1.7

5

8.3

- 11-

18.3

22

36.7

21

35.0

60

100.0

Total

2

0.7

21

7.0

46

15.3

85

28.3

146

48.7

300

100.0

are shown
52 weeks.

MAx

5

8.3

9

15.0

20

33.3

26

43.3

60

10Q.o
-.

Total

24

8.0

33

11.0.

61

20.3

182

60.7

300

100.0
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Table 4, which is more informative,;’ shows the intercurrent
mortality rates for the males. The differences in cumulative
percentages of death among the groups appeared to be small.
Before the terminal sacrifice, the percentage (65%) in the 0.1%
(max )

Table 4.

Table

dose group was the

Intercurrent Mortality Rates

CTL

highest among all groups. — -

among Male Rats

Dose

LOW ~E~ HIGH MAX

Cumu Cumu Cumu
No. No. PCt. No. No. Pet . No. No. Pet.

Died Risk Died Died Risk Died Died Risk Died

Time(wks)

O-52 1 60 1.7 . . .

53-78 2 60 3.3 5 59 10.0 3 60 5.0

79-91 11 58 21.7 9 54 25.0 9 57 20.0

92-103 12 47 41.7 18 45 55.0 11 48 38.3

Termin. Sacrifice 35 60 58.3 27 60 45.0 37 60 61.7

5 shows the intercurrent mortality rats for

Cumu
No. No. Pet. No.
Died Risk Died Died

1
.— -

6 60 10.0 5

6 54 20.0 11

22 48 56.7 22

26 60 43.3 21

the females.
The difference in cumulative percentage of death among the groups
appeared to be small. Before the terminal sacrifice, the
percentages (57%) in the 0.1% (max) dose group was the highest
among all groups.

Table 5. Intercurrent Mortality Rates among Female Rats

Cumu
No. Pet.

Risk Died

60 1.7

59 10.0

54 28.3

43 65.0

60 35.0

CTL LOW PIED HIGH MAX

Cumu Cumu Cumu Cumu Cumu
No. No. PCt. No. NO. PCt. No. No. PCt. No. No.” Pet. No. No- Pct .

Died Risk Died Died Risk Died Died Risk Died Died Risk Died Died Risk Died

Time(wks)

53-78 3 60 5.0 4 60 6.7 7 60 11.7 5 60 8.3 5 60 8.3

79-91 8 57 18.3 5 56 15.0 6 53 21.7 5 55 16.7 9 55 23.3

92-103 8 49 31.7 6 51 25.0 15 47 46.7 12 50 36.7 20 46 56.7

Termin. Sacrifice 41 60 68.3 45 60 75.0 32 60 53.3 38 60 63.3 26 60 43.3

A graphical representation of the cumulative percentages of death
for the males is shown in Figure 2. The mean cumulative
percentage of death did mot show a large difference among the
treatment groups, even though the gap widened with time. The
highest dose group had an highest cumulative percentage of death
of all groups.

-.
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),, Figure 2. Cumulative Percentage of Death Among Male Rats

Cumulative Percent of Deaths
Animal: Ret
Sex : Male

(Intor,m-sacrificed animals erg not ~ncludod IO th. s graph)
—-

70.0+

c
.+

u 60.0-
,,. -’

m
,..

““’4...4
u so.o-

..

P
c 40.0 -

~-”:’%

~..,-“““

t
....

....- /.-,,.

-==!i!i””---.-s ---- _ _ ___

30.0
0
e

a
20.0 1

t
h 10.0
s

L _-. ——- -–----–-S=2=

0-52 53-78 79-91 ~92- 103

Oata Source: c :\ I ndas\nda20579\rac\ ne=~T2 .PRN

The following figure (Figure 3) shows the cumulative percentage
of death for the females. The difference in cumulative
percentage of death was small before week 92, and the qap widened
prior to-the terminal sacrifice. The highest dose grou~ fiad the
highest cumulative percentage of death of all groups.

Figure 3. Cumulative Percentage of Death Among Female Rats
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./ Figures 4 and 5 depict the by-dose Kaplan-Meier survival
functions, for the males and the females, respectively. For
either sex, the difference in survival rate among the treatment
groups seemed to be small. The numbers of death were low before
through 60 weeks of the study.

Figure 4. Kaplan-Meier Survival Functions for Male Rats

Kaplan-Meier Survival Function
Animal : Rat
s-x : *1*
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Figure 5. Kaplan-Meier Survival Functions for Female Rats
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) To test the homogeneity in survival among the treatment groups,
and the significance of the positive dose-mortality trend, the
time-adjusted tests were performed using the Cox and the Kruskal-
Wallis tests. Table 6 summarizes these tests for the males and
females. For either sex, the positive dose-mortality trend was
shown to be significant. The mortality increased as the dose
increased.

Table 6. Homogeneity Test for Dose-Mortality Trend for Males

Dose-Mortality Trend Tests

This test is run using Trend and Homogeneity Analyses of Proportions and
Life Table Data, Version 2.1, by Donald G. Thomas, National Cancer Institute

Males: ------------------------------------------------------------------------------------------

Time-Adjusted P
Method Trend Test Statistic Value

Cox Dose-Mortality Trend 6.12 -0.01Y3
Depart from Trend 3.47 0.3244
Homogeneity 9.60 0.0478

Kruskal-Wallis Dose-Mortality Trend 4.96 0.0259
Depart from Trend 2.72 0.4372
Homogeneity 7.68 0.1040

Females: __________________________________________________________________________________________

Time-Adjusted P
Method Trend Test Statistic Value

Cox Dose-Mortality Trend 9.51 0.0020
Depart from Trend 5.32 0.1497
Homogeneity 14.83 0.0051

Kruskal-Wallis Dose-Mortality Trend 8.05 0.0046
Depart from Trend 5.22 0.1566
Homogeneity 13.26 0.0101

Reviewer’s Comments

In conclusion, the positive dose-mortality trend was
statistically significant, based on the time-adjusted tests.
This trend was not clearly seen from Figures 2-5. The sponsor
pointed out the increase in mortality in the 0.1% group, but did
not address the association between dosing and mortality.

2.5 Tumor Data Analysis

The reviewer performed the dose-response (tumor) positive linear
trend tests using both the exact permutation test and the
asymptotic test. In this review, for tumors found either fatal or
non-fatal to all the rats included in the study, the statistical
interpretation is based on the exact test; for tumors found fatal
to some, but not all rats, the statistical interpretation is
based on the asymptotic tests, also known as the combined test.
The asymptotic test used the Z-statistic, which follows a
standard normal distribution. The detailed statistical results
can be found in the Appendix. -.



9

“1
{i

To adjust for the effect of multiple testings,
)’

proposed by Haseman’. A modified rule, proposed
of Biometrics, CDER/FDA is used in the review.
that in order to keep the overall type-I error

.-l

-)

one can use a rule
by the Divisions
This rule states

at the level of
about 0.1, tumor types with a spontaneous tumor rate oH% or
less should be tested at a 0.025 significance level, otherwise, a
O.OO5 significance level should be considered.

The reviewer’s test for positive dose-response linear trend in
the females showed that the following tumor was significant:

ORGAN TUMOR P VALUE
STOMACH (ST) MONONUCLEAR CELL LEUKEMIA (941) 0.0130

The tumor incidence from the control to the highest dose group
were O, 1, 0, 0, and 2. According to the FDA’s rule, thiswumor
was decided to be a rare tumor (the observed spontaneous tumor
rate in the control group was O%) . This tumor was considered to
be significant, because the p-value, 0.013 was less than 0.025, a
cut-off p-value used for rare tumors.

No other tumors tested were determined to show a positive dose-
response linear trend, according to the FDA’s rule.

Reviewer’s Comments

The sponsor concluded that there was a statistically significant
increase in incidence in mammary gland neoplasms (fibroadenoma
and hyperplasia) in the females of the 0.01%, 0.03% and 0.1%
groups. However, the reviewer’s trend test showed that
fibroadenoma was not significant. For this tumor, the p-value
was 0.0629 from the trend test, and the tumor incidence from the
control to the highest dose group were 9, 13, 17, 14, and 16,
respectively. The The sponsor concluded that there was a
moderate to severe mammary gland hyperplasia in some of the
females of the 0.03% and 0.1% groups. But hyperplasia never
appear in the sponsor’s file, TAM R.TXT, containing individual
animal records.

—

2.6 Evaluation of Validity of Design

The evaluation of the validity of design addresses the following
issues:

. Were enough animals exposed, for a sustained amount of
time, to the risk of late developing tumor?

. Were dose levels high enough to pose a reasonable tumor
challenge to the animals?

..
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There has been no consensus among experts regarding the number of
animals and length of time at risk, although most carcinogenicity
studies are designed to run for two years with 50 animals per
treatment group.

—

The following are some rules of thumb regarding these two issues
as suggested by the experts in this field.

Haseman’ investigated the first issue. Based on the data from
twenty one studies using Fischer 344 rats and B6C3F1 mice
conducted at the , he found
that, on the average, approximately 50% of the animals in the
high dose group survived the two-year study period. In a
personal communication with Dr. Karl Lint Division of Biometrics
II, CDER, FDA, Haseman suggested that, as a rule of thumb, a 50%

survival of 50 initial animals in the high dose group, –af~r 80-
90 weeks, would be consider as a sufficient number and adequate
exposure. However, the percent could be lower or higher if the
number of animals used in each treatmentlsex group is larger or
smaller than 50 so that there would be 20-30 animals still alive
after the above weeks. In addit’on, Chu, Cueto and Ward’
suggested that “[in order for the number of animals] to be
considered adequate, an experiment that has not shown a chemical
to be carcinogenic should have groups of animals with greater
than 50% survival at one-year. ” It appears that the proportions
of survival at 52 weeks, 80-90 weeks, and two years are of
interest in determining the ade~acy of exposure and the number
of animals at risk.

As far as the adequacy of dose level is concerned, it is
generally accepted that the high dose should be close to the MTD
(maximum tolerated dose). In a 1981 article by Chu, Cueto and
Ward, the following criteria are mentioned for the dose adequacy.

● “A dose is considered adequate if there is a detectable
loss in weight gain of up to 10% in a dosed group
relative to the controls. “

● “The administered dose is also considered an MTD if
dosed animals exhibit clinical signs or severe
histopathologic toxic effects attributed to the
chemical. “

● “In addition, doses are considered adequate if the
dosed animals show a slight increased mortality
compared to the controls. “.

If one of the above app’lies, then the doses are considered to be
properly selected. Based on the above guidelines, this reviewer
examined the validity of design for the rats.

Thirty five percent of the males in the highest dose gro-up
survived until the terminal sacrifice. Forty three percent of the
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females in the highest dose group survived until the terminal
sacrifice. This reviewer concluded that there were sufficient
number of animals who had enough exposure to the test drug.

The mean body-weights for the males and the females are—depicted
on Figures 4.1, 4.2, 5.1, and 5.2 (pages 51-54 of vol. 1.017).
Copies of these images are included in Figures A-5-1, A-5-2,
A-6-1, and A-6-2, Appendix.

Overall, the mean body-weight of changes in either sex were
similar among all groups. At the time of terminal sacrifice, the
male-rat body weight in the highest dose group dropped more than
the other groups.

According to the mean weight gains reported by the sponsor (page
al, Vol . 1.017) , for the males, the body-weight gains Tan@d

grams among the treated groups. On the other hand, the body-
weight gain was 383 grams for the control group. The differences
in body-weight gain between the control group and the treated
groups were in the range of %.

For the females, the body-weight gains ranged grams among
the treated groups. On the other hand, the body-weight gain was
209 grams for the control group. The differences in body-weight
gain between the control group and the treated groups were in the
range of 06.

Based on the death rates and mean body weights, this reviewer did
not find any anomaly in the study design. However, information
about clinical signs or severe histopathological toxic effects
exhibited in dosed animals should also be considered in the final
evaluation of the appropriateness of the selected doses.

3. The Mouse Study

The Swonsor’s Analvses

3.1 Study Design

The sponsor used a total of 600 B6C3F1 mice with equal number in
each sex, supplied by ‘
These mice were about 5-6 weeks of age at the beginning of the
study . The mice were treated by dietary administration. The males
were randomly assigned to five treatment groups: O, 3.7, 12.6,
39.1 and 126.8 mg/kg/day; the females were assigned to five
treatment groups: O, 3.3, 14.5, 45.2, and 158.1 mg/kg/d~.
According to the sponsor, these doses were equivalent to daily
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dietary concentrations of 0.0%, 0.003%, 0.01%, 0.03%, and 0.1%.
The following table (Table 7) describes the number of the mice
included in studies M01487 and M01587 by dose and sex.

Table 7. Studies M01487 and M01587: Numbers of~lce
1 Dose Level (% in diet) Total

Ctrl Low Med High Max
o 0.003 0.01 0.03 0.1

Male 60 60 60 60 60 300

Female 60 60 60 60 60 300

Total
i

120 120 120 120 120 600

—-

General physical conditions and behaviors of the rats were
inspected at least once daily, and detailed physical examinations
were made weekly for the presence of external lesions. The
surviving mice were necropsied and microscopically examined on or
after week 105.

3.2 Survival Data Analysis

In the report #U93-1061: A 2-Year Chronic/Oncogenic Study of
LY253351 (YM-12617-1) Administered in the Diet of B6C3F1 Mice,
page 18, Volume 29, the sponsor concluded that “survival was
decreased in males of all LY253351 treatment groups, but the
effect was equivocal because there was not dose response and the
survival of control males was unusually high.” “In females,
survival was unaffected in study M01487, while in study M01587 it
was decreased in a dose-related manner in animals of the 0.03%
and 0.1% groups. This difference in survival across replicate
studies suggests that factors other than the LY253351 treatment
were contributing to the mortality.” In other words, these was
no noticeable dose-mortality relationship.

)

Figure 6 depicts the numbers of mice died before the terminal
sacrifice, by dose and by sex. In females, the numbers of
females died appeared to increase as dose increased. This
observation seems to deviate from the sponsor’s conclusion quoted
above. The deaths were somewhat related to the doses in the
males. There was not such a clear relation seen in the females.

-.
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/) Figure 6. Numbers of Mice Died before Terminal Sacrifice
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3.3 Tumor Data Analysis —-

The sponsor concluded (page 36, Vol- 1.029) that “There was a
statistically significant increase in mammary gland fibroadenoma
and adenocarcinoma occurred in females of the 0.03% and 0.1%
groups and an increased in the incidence and severity of mammary
gland hyperplasia in females of the 0.1% group.” l!A1l of these
effects can be attributed to one of the physiological effects of
the compound; LY253351 increases circulating prolactin levels in

‘\ the mouse.” Also “there was a sliqht, thouqh statistically

) significant, increase in hemangio;as”of th~
.. females of the 0.1% group.” The sponsor did

statistically significant increase in tumor
males.

The Reviewer’s Analmses

3.4 Survival Data Analysis

.
spleen and skin in
not report any
incidence in the

The numbers of males died during the study are shown in Table 8
below. The differences in the numbers of death among the groups
appeared to be small. The overall number of death prior to the
terminal sacrifice was low.

-.
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.) Table 13..Numbers of Male Mice Died by Time and Dose

..

)-----

Time

0-90 No.

Pet.

91-104 No.

Pet.

Terminal No.

Pet.

Total No.

Pet.

CTL

2

3.3

3

5.0

55

91.7

60

100.0

LOW

10

16.7

5

8.3

45

75.0

60

100.0

Dose

MED

9

15.0

6

10.0

45

75.0

60

100.0

HIGH

8

13.3

11

18.3

41

68.3

60

100.0

MAX Total

—

10 39

16.7 13.0

5 30

8.3 10.0

45 231

75.0 77.0

60 300
--
100.0 100.0

The numbers of females died during the study are shown in Table
9. A similar trend seen in the male mice
here .

Table 9. Numbers of Female Mice Died by Time and Dose

CTL

Time

O-52 No.

Pet.

53-18 NO.

Pet.

79-91 No.

Pet.

92-104 No.

Pet .

. Terminal No.

Pet .

Total No-

Pct .

2

3.3

1

1.7

2

3.3

11

18.3

44

73.3

60

10U.O

LOW

2

3.3

1

1.7

6

10.0

8

13.3

43

71.7

60

100.0

data was also observed

Dose

MED

2

3.3

2

3.3

4

6.7

10

16.7

42

70.0

60

100.0

HIGH MAX Total

4

6.7

3

5.0

4

6.7

11

18.3

38

63.3

60

100.0

3

5.0

3

5.0

7

11.7

17

28.3

30

50.0

60

100.0

13

4.3

10

3.3

23

7.7

57

19.0

i97

65.7

300

100.0

Table 10 shows the intercurrent mortalitv rates for the males.
Before the terminal sacrifice, the cumul~tive percentage of death
showed an increase as dose increased, except for the highest dose
in which the cumulative percentage of death was the same as in
the low and medium dose groups. The dose-mortality trend was

)

equivocal. -.
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Table 10. Intercurrent Mortality Rates among Male Mice

)..

Dose

CTL LOW MED HIGH MAX

Cumu Cumu Cumu — Cumu Cumu
No. No. Pet. NO. No. Pet. No. No. PCt. No. No. Pet. No. No. Pet .

Died Risk Died Died Risk Died Died R&.k Died Died Risk Died Died Risk Died

Time(wks)

0-90 2 60 3.3 10 60 16.7 9 60 15.0 e 60 13.3 10 60 16.7

91-104 3 58 8.3 5 50 25.0 6 51 25.0 11 52 31.7 5 50 25.0

Terminal Sacrifice 55 60 91.7 45 60 75.0 45 60 75.0 41 60 68.3 45 60 75.0

Table 11 shows the intercurrent mortality rates for the females.
Unlike the males, there was a clear trend that the cumulative
percentage of death increased as dose increased. --

Table 11. Intercurrent Mortality Rates among Female Mice

Dose

CTL LOW MED HIGH MAX

Cumu Cumu Cumu Cumu Cumu
Mo- No- PCt. No. No. PCt. No. No. Pet. No. No.

Died Risk Died Died
l?ct. No. NO.

Risk Died Died Risk
Pet.

Died Died Risk Died Died Risk Died

Tlme(wks)

O-52 2 60 3.3 2 60 3.3 2 60 3.3 4 60 6.7 3 60 5.0

53-78 1 58 5.0 1 58 5.0 2 58 6.7 3 56 11.7 3 57 10.0

79-91 2 57 8.3 6 57 15.0 4 56 13.3 4 53 18.3 7 54 21.7

92-104 11 55 26.7 8 51 28.3 10 52 30.0 11 49 36.7 17 47 50.0

Terminal Sacrifice 44 60 73.3 43 60 71.7 42 60 70.0 38 60 63.3 30 60 50.0

)

Figures 7 and 8 depict the by-dose Kaplan-Meier survival
functions, for the males and the females, respectively. The male
survival rates were higher in the control group than any other
groups. From Figure 8, the female survival rates decreased as
dose increased.
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Figure 7. Kaplan-Meier Survival Functions for Male

Kaplan – Meier Survival Function
Animal: Mouse
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Figure 8. Kaplan-Meier Survival Functions for Female Mice
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j To test the homogeneity in survival among the treatment groups,
and the significance of the positive dose-mortality trend, the
time-adjusted tests were performed using the Cox and the Kruskal-
Wallis tests. Table 12 summarizes these tests for the males.
There was a significant positive dose-mortality trend i~ the
fem”ales; while such a trend was not significant in the males.

Table 12. Homogeneity Test for Dose-Mortaliuy Trend

Dose-Mortality Trend Tests
(For pairwise comparisons, see c:\indas\nda20579\mouse\new\SV_Mou_M.TXT. )

This test is run using Trend and Homogeneity Analyses of Proportions and
Life Table Data, Version 2.1, by Donald G. Thomas, National Cancer Institute
Male Mice: _________________________________________________________

Time-Adjusted P
Method Trend Test Statistic Value

co% Dose-Mortality Trend 1.41 –o.2m
Depart from Trend 8.38 0.0367
Homogeneity 9.80 0.0440

Kruskal-Wallis Dose-Mortality Trend 1.63 0.2022
Depart from Trend 8.22 0.0417
Homogeneity 9.84 0.0431

Female Mice: ---------------------------------------------------------
Time-Adjusted P

Method Trend Test Statistic Value

).,
Cox Dose-Mortality Trend 8.70 0.0032

Depart from Trend 0.19 0.9794
Homogeneity 8.88 0.0641

Kruskal-Wallis Dose-Mortality Trend 7.55 0.0060
Depart from Trend 0.30 0.9610
Homogeneity 7.85 0.0974

Reviewer’s Comments

There was a statistically significant positive dose-mortality
trend in the females. this trend was not considered to be
significant in the males.

3.5 Tumor Data Analysis

The reviewer’s test for dose-response positive linear trend found
significant results in the following tumors:

-.

)
-.
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) Table 13. Test for Dose-response (Tumor) Positive Linear Trend
Sex Organ Tumor Type Tumor P-value

incidence
M Liver LI Hemangioma* 805*+ rare 0,0,0,0,1 0.0262
M Liver LI Lymphosacoma 939+ common 1,0,0,0,4 0.0008
F Mammary Gland Me Fibroadenoma 820 rare 0,0,2,7,16 0.0000

F Mammary Gland ~G Adenocarclnoma 902’ common 1,0, 1,4,4 0.0075
F Pituitary PI Lymphosacoma 939* rare 0,0,0,0,1 0.0276
F Skin SK Hemangioma 805 rare 0,0, 0,0,3 0.0005
F Spleen SP Hemangioma B05 rare 0,0,1,1,4 0.0011

Reviewer’s Comments

Note that the cut-off p-values are 0.025 for rare tumors and
0.005 for common tumors. The tumors with symbol, “*” l~sted in
above Table 13 were not statistically significant, according to
the rules set by the Divisions of Biometrics, FDA. However, their

P-values are close to the cut-off p-values that the incidence of
these tumors might be highly associated with the test drug. The
tumor codes with symbol, “+” indicate that tumors with
significant results were not reported by the sponsor.

3.6 Evaluation of Validity of Design
\

) Seventy five percent of the males in the highest dose group
survived until the terminal sacrifice. Fifty percent of the
females in the highest dose group survived until the terminal
sacrifice. This reviewer concluded that there were sufficient
number of animals living long enough to receive adequate exposure
to the test drug.

The mean body-weights for the males and the females are depicted
in Figures 4.1, 4.2, 5.1, and 5.2 (pages 47-50 of vol. 29).
Copies of these images are included in Figures A-7-1, A-7-2,
A-8-1, and A-8-2, in Appendix. Overall, the mean body-weight
changes in either sex were similar among all groups.

According to t-he mean weight gains reported by the sponsor (page
63, VO1. 29), for the males, the body-weight gains ranged

grams among the treated groups. On the other hand, the body-
weight gain was 18.5 grams for the control group. The differences
in body-weight gain between the control group and the treated
groups were in a range of %.

For the females, the body-weight gains ranged 1 grams
among the treated groups. on the other hand, the body-weight gain
was 16.7 grams for the control group. The differences in body-
weight gain between the control group and the treated gr.qups were

)

in a range of %.
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Based on the data of death rates and mean body weights, this
reviewer did not find any anomaly in the study design. However,
information about clinical siqns or severe histoDatholoaical
toxic effects exhibited in do~ed animals should >lSO be”’
considered in the final evaluation of the appropriateness
selected doses.

of the

3.7 Conclusions

Conclusions for the Rat Study

The reviewer concluded that there was a statistically significant
positive dose-mortality trend among the treatment groups i~both
sexes. According to the criteria set by the Divisions o~
Biometrics, FDA, this reviewer found that, among the female rats,
for

. mononuclear cell leukemia (code: 941) in stomach (code:
ST) , (p=o.o130)

the dose-response (tumor) positive linear trend was statistically
significant . None of the tumors tested in the male rats

demonstrated a statistically significant dose-response trend.

Conclusions for the Mouse Study

The reviewer concluded that there was a statistically significant
positive dose-mortality trend among treatment groups in the
females; while the trend was not statistically significant in the
males. The reviewer found that, in the female mice, there was a

positive dose-response (tumor) linear trend in the following
tumors:

. fibroadenoma in mammary gland (pcO.025),

. hemangioma in skin (p=o.0005) and

. hemangioma in spleen (p=O.0011) .
In the male mice, there was a significant dose-response trend in

the tumor of

● lymphosacoma in liver (p=O.0008).
It may be important to know that for the following tumors, the .
increasing tumor incidence might be highly related to the
increasing of dose, though the trend tests were not statistically
significant according to the rules set by the Divisions of
Biometrics, FDA:

● hemangioma in liver in males,

● adenocarcinoma in mammary gland in females, and
. lymphosacoma in pituitary in females.

-.

Ted (Jiyang) Guo, Ph.D., -i&q&
Mathematical Statistician



20

) /cz/ff4k/#/@
Concur: Dr. Karl K. Lin

cc :
Archival NDA 20-579
HFD-580/Division file
HFD-580/SSobel
HFD-580/JElhage
HFD-580/DMoore
HFD-715/Division file
HFD-715/Enevius
HFD-715/KLin
HFD-715/WSteve
HFD-715/Tguo

--

HFD-700/CAnello
TG/November 15, 1996

/November 27, 1996
/O:\DB2\Reviews\Guo\Carcinogenicity\NDA20579 .Doc

_)

)
-.
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91VISION OF METABOLISM AND FN OCRD INE DRUG PRODUCTS . HFD -510

.
ewew of Che mistrv . Manufacturing and Cent rols FE~ I I 1997

M2Ma 20-579

3 DATF REVIEWED: Feb 6, 1997

SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE

ORIGINAL 4-15-96 4-15-96 4-18-96 —

AMENDMENTS 12-13-96

NAME & ADDRFSS OF APPLICANT. .

DRUG PRODUCT NAME
pro cwietarv:

NonproD rietarv/Estab lkhed/U SAN:

Code Name/#:

Chem .Tvfle/l her. Class;

PHARMACOLOGIC AL CATFGO RY/iNDICATION:

DOSAG E FORM:

STRENG THS:

ROUT E OF ADMINISTRATION:

~lSPENSED:

Boehringer Ingelheim Pharmaceuticals, Inc.

900 Ridgebury Rd

P.O. BOX 368

Ridgefield, Connecticut 06877

Flomax (temporary for USA], Harnal(Japanl,

Omnic (Europe), Omit (FranZe) -
Tamsulosin Hydrochloride

YM 617, YM-12617-1, (~)-YM-12617,

LY253351, AB-250A

1s

alc-adrenoceptor antagonist/BPH

Capsules (modified release formulation) in HDPE

bottles containing 100 or 1000 capsules.

Physicians samples are in HDPE bottles

containing 7 capsules

0.4mg/capsule

Oral

_X_ Rx _ OTC

CHEMICAL NAME, STRUCTUR AL FORMULA. MOLECULAR FORMULA, MOLECULAR WEIGHT:

(R)-5-[2-[[2-(2 -ethoxyphenoxy) ethyllaminolpropy ll-2-methoxybenzenesulf onamide,
monohydrochloride

CzOH2BN20&. HCl

MW=444.98

co NCLUSIONS & RECO MMENDATIONS;

The responses to the deficiency letter are deemed satisfactory and the FONSI for EA was signed

off on Jan 14, 1997. The only pending issue for the approval of this NDA is satisfactory EER.

Summary of Chemistry Review is attached.

cc:
Org. NDA

HFD-510/Division File

HFD-5 10/MRhee/CSO

Moo-Jhong Rhee, Ph.D~

Chemistry Team Leader
filename: n20579. #3



. ,

(

K/sL

OCT IOK
DIVEION OF METABOLISM AND~DOCRINE DRUG PR ODUCTS - HFD-510
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N!2ME 20-579

RY RE VIEW #: 2 DATF REV IEWED: 10-10-96

Su BMISSION TYPE POCUM ENT DATE CDE R DATE ASS IGNED DATE

ORIGINAL 4-15-96 4-15-96 4-18-96 — -

AMENDMENTS

flAMF G ADDRESS OF ApPLJCANT~.

DRUG PRODUCT NA ME

rom ietarv;

Nonmoorietarv/Fst ablished/U SAN;

code Name/#:

Chem.TvRe /Ther.Class:

~HARMACOLOGl CAL C ATFGORYI INDICATION:

DOSAG E FORM:

.

STRENGTHS:

ROu TE OF ADMINISTRATION:
PISPENSED:

Boehringer Ingelheim Pharmaceuticals, Inc.

900 Ridgebury Rd

P.O. 60X 368

Ridgefieldr Connecticut 06877

Flomax (temporary for USA), Harnal(Japan),

Omnic (Europe), Omit (France] *

Tamsulosin Hydrochloride

YM 617, YM-12617-1, (-)-Yfvl-12617,

LY253351, AB-250A
1s

alc-adrenoceptor antagonist/BPH

Capsules (modified release formulation) in HOPE

bottles containing 100 or 1000 capsules.

Physicians samples are in HOPE bottles

containing 7 capsules

0.4mg/capsule

Oral

& Rx _ OTC

CHEMICAL NAME, STRUCTURAL FORMULA, MOL ECULAR FORMULA. MOLECULAR WEIGHT:
(R)-5-[2-[[2-(2 -ethoxyphenoxy) ethyllaminolpropyll-2-methoxybenzenesulfonamide,
monohydrochloride

C20H28N205S.HCI
MW=444.98
co NCLUSIO NS & RECOMMENDATIONS:

EA was reviewed by Nacy Sager (9-1 9-96, and the deficiencies described in the

draft letter should be conveyed to the firm together with those described in Chem Rev”#l (10-4-

96).

cc:

Org. NDA
HFD-51 O/Division File

HFD-5 10/MRhee/CSO

HFD-820/YChiu (NME only]

Moo-Jhong Rhee, Ph.D.

R/D lnit by: Acting Chemistry Tefi Leader

NL-1.21O
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Review of Chemist~v, Manufa cturina and Controls

.N!2uL 20-579

CHEMISTRY REVIEW #: 1

w BMISSION TYPE DOCUMENT DATE

ORIGINAL 4-15-96

AMENDMENTS 5-21-96

6-28-96

8-6-96

DATE REVIEWED: 10-4-96

CDER DATE ASSIGNED DATE

4-15-96 4-18-96 — -

5-22-96
7-1-96

8-7-96

NAME & ADDRESS O F APPLICANT;

DRU G PRODUCT NAME

Promietarv:

Nonmollrietarv/Es tablished/U SAN:

Code Name/#:

Chem.Tvoe /Ther. Class:
PHARMACOLOGIC AL CATEGORY/indication:

DOSAGE FORM:

*. .

STRENGTHS:

ROUTE O F ADMINISTRATION;
DISPENSED:

Boehringer Ingelheim Pharmaceuticals, Inc.

900 Ridgebury Rd

P.O. BOX 368
Ridgefield, Connecticut 06877

-
Flomax (temporary for USA)7Harnal(Japan),

Omnic (Europe), Omit (France)
Tamsulosin Hydrochloride

YM 617, YM-12617-1, (-)-YM-12617,
LY253351, AB-250A

1s
alc-adrenoceptor antagonist/BPH

Capsules (modified release formulation) in HDPE

bottles containing 100 or 1000 capsules.

Physicians samples are in HDPE bottles

containing 7 capsules

0.4mg/capsule

Oral
~ Rx _ OTC

CHEMICAL NAME. STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT:

(R)-5-[2-[[2-(2 -ethoxyphenoxy) ethyl] amino] propyl]-2-methoxy benzenesulfonamide,

monohydrochloride

CZOHZ*N,05S.HCI

fvlW = 444.98

co NCLUSIONS & RECOMMENDATIONS:
This NDA is approvable from chemistry point of view pending satisfactory EER and EA. The

deficiencies delineated in the draft letter should be conveyed to the firm and should be ciarified/or

corrected before approval.

cc:

Org. NDA

HFD-51 O/Division File
HFD-510/MRhee/CSO

l-iFD-820/YChiu (NMEe$q.~” “-

.9$- ;
,>j+

{/’
h? Moo-Jhong Rhee, Ph. D~”!

R/D Init by: ; .( Acting Chemistry Team Leader
4*
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filename: NL. 210

supporting DOCUMENTS;
DMF

DMF

DMF

DMF

DMF

DMF
DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

DMF

Related Do cument:
IND

Consults: A consult

November.

--

review for EA was sent to Nancy Sager on 4-22-96 and to be completed by

REMARKS/COMMENTS:
This NDA describes a new drug product aimed at treating the symptom associated with benign

prostate hyperplasia. The drug substance is a benzenesulfonamide derivative and is claimed to be

a potent al-adrenoceptor antagonist, specifically, alc-adrenoceptor which is dominant in the
hypertrophied human prostate. One chiral center in the structure results in two optical isomers

and the (R)-stereoisomer is claimd to be pharmacologically active. The dosage form is a modified

slow release formulation in capsules and its slow release is accomplished by coating the granules

with enteric-soluble material. This matrial is mixed during the granulation procedure.

-.



* ENVIRONMENTAL ASSESSMENT\

AND

FINDING OF NO SIGNIFICANT IMPACT

FOR

NDA 20-579 —-

F1omaxTMCapsules 0.4 mg . .

(tamsulosin hydrochloride)

REVIEW DMSION: HFD-580

-.

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH



FINDING OF NO SIGNIFICANT IMPACT

for

NDA 20-579

F1omaxTMCapsules 0.4 mg

—-

(tamsulosin hydrochloride)

—-

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess
the environmental impact of their actions. FDA is required under NEPA to consider the
environmental impact of approving certain drug product applications as an integral part of its
regulato~ process.

The Food and Drug Administratio~ Center for Drug Evaluation and Research has carefblly
$
: considered the potential environmental impact of this action and has concluded that this action

will not have a significant effect on the quality of the human environment and that an
environmental impact statement therefore will not be prepared.

In support of their new drug application for FLO~, Boehringer Ingelheim Pharmaceuticals,
Inc. has prepared an environmental assessment in accordance with 21 CFR 25.3 la (attached) in

the Tier Oformat which evaluates the potential environmental impacts of the manufacture, use and
disposal of the product. .-

Tamsulosin hydrochloride is a chemically synthesized drug which is administered as a 0.4 mg
capsule in the treatment of benign prostatic hyperplasia. The drug substance is manufactured by
Yamanouchi Pharmaceutical Company Ltd., Japan. The packager of finished drug product is

and the distributor of finished drug product is Boehringer
Ingelheim Pharmaceuticals, Inc., Connecticut and Boehringer Ingelheim Pharmaceutical
Distribution Center, Comecticut. The finished drug product will be used mainly in an outpatient
setting throughout the United States..

Tarrdosin may enter the enviro~ent from excretion by patients, from disposal of
pharmaceutical waste or from emissions from manufacturing sites. The projected environmental
introduction concentration from use is less than 1 ppb. Therefore, the applicant has submitted a

tier O EA without format items 7, 8, 9, 10 and 11 in accordance with the GuidancejiorIndustry

for the AssessmentinHuman Drug Applicationsand Supplements. -.

2
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Disposal of the drug may result from out of specification lots, discarding of unused or expired
product, and user disposal of empty or partly used product and packaging. Returned or out-of-

specification drug product will be disposed of at a licensed incineration facility. At U.S. hospitals

and ~Inic~ emp~ or pa.rtiaily empty packages will be disposed according to hospitaI/cli@c

@ations. From home us% empty or partially empty containers will ~ically be dmosed of by

a community’s solid waste management system which may include landfills, incineration and

~clin~ while minimal quantities of unused drug maybe disposed of in the sewer system.

The Center for Drug Evaluation and Research has wncluded that the product can be
manufactured, used and disposed of without any expected adverse environmental effects.
Precautions taken at the sites of manufacture of the bulk product and its final formulation are
expected to minimize occupational exposures and environmental release. Adverse effects are not
anticipated upon endangered or threatened species or upon property listed in or eligible for listing
in the National Register of Historic Places. —-

--u PMd ~.
49] 7-
DATE Prepared by

Phillip G. Vlncen4 Ph.D
Environmental Scientist
Center for Drug Evaluation and Research

@ “’-h-,’-+/ +
ATE Concurred

Nancy Sager ‘
Acting Supervisor/Team Leader
Environmental Assessment Team
Center for Drug Evaluation and Research

Attachments: Environmental Assessment
Material Safety Data Sheet (drug substance)

-.
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Taw$dos]nEymxidotideCapsules. 0.-$ mg ,NEWDRUG APPLICATION
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Ph’rlaccullc& ffj~.
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;

3.4 ENVIRONMENTAL ASSESSMENT

The followingenvironmentalassessmenthasbeenpreparedh accordancewiththe

reqtikementsof21 CFR $2s.51a(a)forTAMSULOWVHCI modified release capsules.
0.4 mg The currem revision is formatted according to the requirements for Tier O

outlined in the CDER ‘Guidance for Industry for the Submission of an Environrnemal

ksessment in Human Drug Applications and Supplements.”

1. Date:

March 7.1996-original
.Mav 20, 1996- revision1

October 29, 1996- revision 2 “

7-. Name of applicant:

Boehriger hgelheim Pharmaceutical, Inc.

3. .Address:

900Ridgebury Road
P. 0, Box 368
Rjdgefie]d, come~i~ut 06877

—-

.

4. Description of the proposed action:

a. Requested A~provaI

The requested action is for approval of a new drug application for TMSULOSIN

HCf modified re!ea.se capsules, 0.4 mg. Tarnsulosin hydrochloride 0.4 mg

modified release capsuIes are packaged in high-density polyethylene bottles.

containing 7, 100 or 1000 capsules per container. The composition of the drug

product is shown in Appendix 7. This environmental assessment has been

submitted pursuant to 21CFR $25.31a(a), using the Tier Oapproach.

b. Yeed for Action

This action will make available an alternate product for use in the treatment of

benign prostatic hyperplasia.

.
-.
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NEW DRUG APPLIC.ATION

c. Production Locations

The firms which participate in manufacture of the product ad descriptions of the

manufacturing sites are as follows:

Yamanouchi Pharmaceutical Co nmanv Ltd. Takaha~” Plant (suppiier of active

ingredient ) - .Address: 160-2 Akahama. lMatsukubo, Takahagi-shi. Ibaraki-ken

518, Japan. The facility is located on a site of 136,682 square meters in

Takahagi cirv, Ibaraki prefecture. The plant is within about ~00 meters of

narionai road Route 6 and ii located about 150 kilometers nomheast of Tol@o.

The ciry of Takahagi has an approxima~e population of 55,500. The regional
--

ciimate is rniid, with an average temperature of about 14=C ana annual

precipitation of approximately 150 cm.

The piant is situated in the ~Mamdcubo Industrial .%ea. The area also houses

other secondary processing industry facilities. dealing with foods, car parts, and

building materials.The Iandsurroundingtheplantsitek flatandweU developed.

The mean elevationabovesealevelk about50 merers.Residentialandsuburban

communitiesareabout200 metersaway fromtheplant.A map showingthe

facilitylocationk providedinAppendix3.

Four intermediates used in the synthesis are produced for Yamanouchi under

contract. These compounds and their manufacturers are described in confidential

Appendix 6. ~

Yamanouchi Pharmaceutical Co mmrw Ltd . NM.ine Plant (manufacturer of drug

product) - Address: 154-15, Dai 2 Chiwari, Obuke, Nlsh.ine-cho, Iwate 028-71,

Japan. This facility is located on a site of 346,540 square meters in the outskifis

of the town of FJishine about 25 kilometers nofih fiorn the city of Moriok~

Iware prefecture. The plant site is at the east foot oflMt. Iwate facing Roule 282

close to the NMine interchange of Tohoku Highway. The town of Nishine has

an approximate population of 19,300. The region lies 260 meters above sea

level. and the seasons vary sharply. A relatively COO1summer contrasts with a

hard winter involvingconsecutive severe midwinter days. The average

temperature is about 9°C and the annual precipitation is approximately 120 cm.

The plantissituatedintheh-orthemMoriokaindustrialComplexwhich

encompassesa totalof12enterprisessuchasautopartsma~acturingplants.

watchpansfactoriesandsewin~fac~ories.M areaof74,955squaremetersof

10129>96 2 ?afgc
.%mmdcd.Applicahon 20-579

68



03

the plant site is leveled and plant buildings are set back 50 meters from the

boundary to the highway. The compound is surrounded by Japanese red pine

woocis..4map showin~thefacilitylocationisprovidedi~?qpendix5.

(packager of finisheci dm~) .

The facility includes 549,250 sq.

ft. of building floor areaona?21 -acre parcel of land.The surroundinglandis

zonedforresiden~iahdusuialuse.Domesticwaterk suppliedby[heCky of

Norman. T’hecIimaticzoneistypicalof[hatfoundinthepiainss~atesas

describedinCZimares of the Szazes(Appendix 5). Copies of ihe site surwey for

the facilityanda map ofthecityof~-ormanshowingthefacilky!ocationare
--

providedinAppendix2. . .
. .

Boe!virwer Irvzelheim Pharmaceuticals. Inc (distributor of finished drug

product)-Address:900 RidgebuxyRoad, Ridgefield, Connec~icut 06877. The

faciliry is located on a 500-acre site which resides partially in[hecityofDanbury

and paniallyinthe[own ofRid~efield.The siteiswithinone-halfrnileof

lntersra[e34. The cityofDanbury has an approximatepopulationof6S.000,

The clirna~eistemperatewi~han averagemean te~perarureof50aF and amual

precipi~a~ionof58 inches.The plant is located in a suburban area of low hills.

The surrounding area is zoned for residential/light industrial use.

Boehrimzer [n~elheim Pharrnaceuticaj Dismibution Center (distributor of finished

drug produc~) -’Address: 595 Federal Road, Brookfield, Comec~icut 06804.

The faciiity, which is a leased warehouse, resides in the town of BrooH]eld. The

distribution center comprises155,000square feet on a site of 125 acres.

d. Locations of Use

The product will be used by patients suffering flom benign prosratic hyperplasia

throughout the United States. Its use will be limited to patients obtaining it upon

written prescription of a physician. It will be used mainly in an outpatient setting.

The administered dnuig andor its metabolizes will be excreted and will eventually

pass through wastewater treatment facilities. Used packaging components will be

disposed of by the patient in a variery of settings throughout the countty, primarily

via municipal waste disposal services. The components are comparable in

composition and type to packaging components typically used for food products or#
other medications rhat already exist in widespread distribution.:=

1029/96 3 Page
.A.menddApplication 20-5-9
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MY DRUG .4PPLICATION

3*fiIV’Qcfh+htim
~h~~~~cu[lais.[nc.3.0CHEM.STRY. MA.YCF.\CTrWC. A.YDCO>TROL$
Ri&wtiehj.CT [)6877

e. Disposal Sites

Disposal of product or packaging components rejected during m~ufacture will be
the responsibilityof Yamanouch.i Pharmaceuticals. Disposal o~product or
packa=tig components rejected during secondary (fmaI) packaggngof the produc~
will be the responsibility of Shaklee Corporation. Disposal of rerumed product
W be the responsibility of Boeh@er Ingelheim Pharmaceuticals, Inc. These
fl.uxtions will be performed in accordance with procedures to be described in irem
6

An anaiysis of the projeaed yearly market volume of the drug productisprovided

in -Appendix8.
--

. .
<-. Identification of chemicalsubstances thatare thesubj.ecroftheproposed

action:

a. Nomenclamre

i. Established Name Tammdosin hydrochloride

ii. Brand/Propriet~ h-ame FIomax9 (U.S.j
Harnal@ (Japan)
Omnic* (Europe)
Omit@ (France)

iii. Chemical Names
t

b. CAS Registxy Number

c. -Molecular Formula

d. Molecular Weight

(R)-5-[2-[[2-(2-Etho~_pheno~)-ethyl]-
amino] propyl]-2-metho~benene-
sulfonamide, monohydrochloride

(-)-(~)-5-[~-[[~-(~Ethoxyphenoxy)ethyl]-
arnino]propyl]-2 -metho~bemene-
sulfonamide monohydrochloride

106463 -17-6 (hydrochloride)
80223 -99-0 for racemic compound

444.98
,

,
-.

10/2996 -1 Page
.~mdcd.+ppiicauon :0-j 79
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e. Structural Formula

f Physical Description White crystais; odorless

g. Additives The substances that are used in the
formulation of tarnsulosin HCI modified
reiease capsules are listed in item 6a.

h. Impurities ~-o impurities will be pTesen’n the drug ar
levels greater than 1?40.Limi~s are included
in the specifications for ipecific impurities
thar have been identified.

6. Introduction of substances into the environment:

a. Substances Expected to be Emitted

All manufacturing operations for tamsuiosin hydrochloride dmg substance and the

modified release capsules take place in Japan, in facilities for which appropriate

certification is provided in Appendix 3. The substances associated with the

production of TAMWLOSLVHC1 modified release 0.4mg capsules that maybe

introduced into ti~eenvironment during the manufacturing process are:

Substance CAS Num%er
Tamsulosin hydrochloride 10646;-1 7-6
Microcrystalline celkdose 9004-34-6

(composed of methacrylic acid copolymer,
polysorbate 80,
and sodium iauryl sulfate)

Triacetin
Calcium stearate
Talc .
Purified water
Gelatin
FDaC BlueNo. 2

9005-65-6
151-21-3
lo~-76-1

1592-23-0
14807-96-6
7732-1s-j
9000-70-8
860-22-0

-.
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NEW DRUG APPLIC.4TIO:V

Titanium dioxide 13463-67-7

b. Controls Exercised

Controls are in place at each production facility to minimize the release of

hazardous substances to the environment. These pertain to the discharge of solid.

air-borne. and aqueous process wastes and the disposal of returned or rejec~ed

matefiais.

The operations of each facility involved in the production packaging, and

distribution of the producz are in compliance with govemmen@ re=wlations

applicable at the federai, state, and local level. Yarnanouch.i has pro~ided in

Appendi.. 5 si-gied statements from the responsible govem.menral authorities in

Jap~ certifing that the operations at the two Yarnanouchi manufacrutig

facilities (at Takahagi and Nishine) are in fidl compliance with applicable

environmental re=mlations of Japan concerning emissions at the sites. Each of the

four contract manufacturers that supply proprietary intermediates has provided

certification that its operations are performed in compliance wi~h all applicable

governmental regula~ions.

c. Citation of and Statement of Compliance wiKhApplicable Emission Requirements

As indicated in itpm 6.b, statements of compliance with applicable environmental

re-mlations in Japan are provided in Appendix 3 for the Yamanouchi

manufacturing sites at Takagi and Nish.ine and for the four contract manufacturing

facilities in Japan in Appendix 6. The following information pertains to operations

that take place in the United States. A material safety data sheer is provided in

Appendix 1.

.

-.

10,29/96 6 p~~~
.+ncndcd.~pllcxlon 20.579
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Tamdxin Hydrochloride Capwks. 0..4 rng NEW DRUG APPLICATION

%chnngcr [ng~!hc!~

ph~fixwucds. Inc.
3.ocHEM15TRY. >L\XLT.KT~RISC. .*XDCO>TROLS 2id@c!icld.CT 06877

The facility hasobtainedthefol]owinguse petmits:

)

73

Issuing Authority Permit Type Permit Number Applicable Date

City of~orman Certificate of 10401 Issued 10/1 9/79
occupancy 10402 Issued 10/ 19/79

10403 Issued 10/19/79

City of>-orman industrial NIDO02 Expires 5/14/98
Discharge Permit (renewable upon

expiration)

Stare of Oklahoma Department of 78-044

Environmental 81-107 - “

Quality Permit 85-009
94.3~3-(3 “

State of Oklahoma Depanment of Plan =14006 Approved 7/16179

Health Indusn-ial
Waste Disposal
Plan

;tate of Oklahoma Depanment of E stabli&ment Renewed on

Health k 140007793 annual basis:

Establishment current expiration

License 7/18/97

;tate of C)ldahoma Board of Pharmacr 7-34-270 Renewed on
r

M anufacturer annual basis;

P ermit current expiration
‘6/30/97

The disposal of hazardous wastes is contracted to:

Wastesa~edkposedofby incineration disposalsi~islocatedat:

1ol~g,$’d 7 Page
.Anwndsd .+#pliuxlon 20-579



Tamsulosin Hydrochlomie Capsules. 0.4 q 08
XEW DRUG APPLIC.\TIO~Y

The management and disposal of chernica.1wastes generated for packaging

tamstdosin hydrocldoride capsules are described in

‘Reject and Scrap Handling,
Documentation and Disposal Procedure, ” and in Attachment of E of

Natural Hazard ,Mirigation Study. Copies of all three documents are provided in

Appendix 9. facility has a materials recycling plan for many
of the large volume dietruy supplement products produced rhere.+owever, the

packaging of ramsulosin hydrochloride”capsules is not expec~ed to generate any
. .

materials which would be appropriate for recycling. A s~a~ement of

compliance with ail applicable environmental re=wlations is pro~ided in Appendix
7-.

The federal EPA ID generators number for the site is
CTD097750709. Disposal of hazardous materials waste is petiormed by

incineration under contract by:

or

A statement of Boehringer Ingelheim’s compliance with all applicable

environmental re-gulations is provided in Appendix 4.

,
-.

10.29,96 s Page
.%nmdcd Appiicxi(m 20-579
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Tansdo&nHyciroch!onde CaoSUlcs.(1~mg NEW DRUG APPLICATION

&Xhritlge~ ~~g=[ham
Pbmaceutxals. [nc,

3.0CHEJIISTR~.>L4.~~F.\~~MXC. .&YDCO>TROLS %dee:iekl.CT !Mg77

d. Discussion of the Effect of Approval on Compliance with Current Emission

Requirements

—

.Approval to manufacture this product will have no si-gnificante~eclon compliance

withcurrent emission requirements. The product is similar in manufacturing

process and packa=tig sysrem to other products cumently manufacmred at the sites.

e. Expecred Introduction Concentrations

The projected usage of tamsulosin hydrochloride 0.4 mg modified release capsules

in the U.S. is outlined in .%pendix S for the first five years following approval.

The calculations show the quantity of tamsulosin hydrochfofide [l?%will be

requirec to manufacture these amounts: The high therapeu~ic potency of the drug

on a weig@ basis and the once a day dosing re~men keep the total produ~ion

requirements to relatively low levels. in spite of the large parienr population.

The introduction of tam.stdosin hydrochloride into the environment will occur

primarily following its use by patients and the excretion of the drug compound

andlor its merabolites in urine and feces to was~e-water trea~mem plants

(~%TPs). The merabolites are compounds having similar simcrural features to

the parent molecule (refer to Appendix 10 for an outline of the metabolic pathway

in man). The patient population is distributed throu~@out the U.S. Based on the

estimated hi~@estyear production volume, the expected introduction concentration

has been calculatedforthemnsuiosinactivemoiety(refertoAppendixS),The

projectedrequirementsresultina calculatedEIC well below the level of 1 pan per

billion designated for applicability of the Tier O approach for erwironmental

assessment.

The other potentiai source of environmental exposure is accidental release during

manufacmre or transportation of the product. A worst-case scenario would

involve the spillage or rejection of a complete lot of either bulk dmg substance

(approximately26 kg)ora fillcapsulebatch(approximately capsules,

equivalentto~ :g).

Since both the drug substance and the dosage form are solids, the containment of a

spillk relativelystraightfomardusingsimpleclean-up procedures. The wastes

generated in such a case would consist of solids that would be incinerated and

liquid wast’es such as waste water from cleaning up residues :7

10”29,96 9 P2W
.Anxn&dApplicmion ?0-579
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7.

8.

9.

10.

11.

12.

Rejected dng substance and capsules will be disposed by Yarnanouchi (ptimarily

by incineration). Al aspects will be in accordance with the rewiatory

requirements of Japan, compliance with which has been docu~emed in Appendix

3.

Disposal of rejected drug during packaging at or of rerumed product by

EIIPI will be accomplished by incineration.

Fate of emittedsubstancesh the environment:

LNotrequiredunderTierO approach. However, a seriesofi~e anr$effecztests

Were ~erformedtoinves@are thebehaviorof tamsulosin.“Thecompound is

subjecttophotode~ada~ionin aqueous solution and will be rapidly depleted by

photolysis when introduced irno narural aquatic systems. Tamsulosin itself showed

minimal toxicity to aquatic organisms, ordy at concemrarions many orders of

ma=titude above the EIC.

Environmental effects of releasedsubstances: -

Not requiredunderTierO approach.

Use of resources and energy:

Not requiredunderTierO approach.

Mitigation measures:

Not required under Tier O approach.

Alternatives to the proposed action:

Not required under Tier Oapproach.

List of preparers:

Sandra C. Browm Ph.D.
Pharmaceutical Consultant
447IEas~Sunset Drive
Phoenix. .42 8502S

-.

10/29’96 10 ?~+
.Arncndea.Applicanon 20-S79
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TmMulosiII Hydrochloride Capml~. 0.-! mg u
-YEW DRUG APPLICA~ON

Summary of Qualifications:

Education: B..4., Chemistry, George Washington Htiversiry

Ph.D., Physical Chemistry, University of Sou~h Carolina

Experience: 1985-present, Pharmaceutical Consuitanr

1981-1985, Project Officer, National Toxicoio.q Program

!981 -1985, Adjunct &sistant Professor of Pharmacolo=q,

Schools of .Medicine and Dentisuv, Georgetown

University

1977-1981, ChemiX Bureau of DmgsJD.~

1976-1977, .4nai~sL Enviro Control

1974-1975, Health and Re=%latory AiTairs Chemist,

.4rapahoe Chemicak, Inc.

Wdliam F. Schaber

QA .Manager,Regulatory .Mh.irs
Shzddee Corporation
1992 .41pine Way
Hayward, CA 94545

Summary of Qualifications:

Education? B..4,Chemistry,~-niversiyofCaliforniaSanDiego

A.-4.,En=tieering,PasadenaCky CoIlege

Experience: 1992-present, Quality Assurance Manager, Re-mlatory

AfEiirs/Audits, Shaklee Corporation

1988-1992, Q.A Manager, BestWater Products, ShakIee

Corporation

1985-1987, Director of Technical Sen.ices, Vidal Sassoon

Division of Richardson-Vicks, Inc.

1985-1985, Manager of Technical Regulatory AfYairs,

Shakiee Corporation

1981-1983, Quality kxurance Field Representative,

Shaklee Corporation

1980-1981, Quality ..%surance Supervisor, Shaldee,
Corporation -.

10/29/96 11 .Pa:e
.ticndcd .Application 20-579
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Tamsuhn l-l~c!rochlorideCapsules.O.-1mg NEW DRUG APPLIC.ATIO,Y

%dInnger fngejhclm

Pharmaccuucais. Inc.
3.0 CHEMIfiRY. YL+X~F.lffURIXC.AXDCO>7ROLS Rideetield. C-T[)6sH

197s-1980.Quality Control Chemist. Shakiee Corporation

1976-197S,Research Technician. Salk ln~itute for

Biological Sciences

1976-1976, Research Chemist. Tema-Marine Bioresearch

13. Certification:

The undersi-med official certifies that the tiormation presemed is true, accurate,

and complete to the bes~ of the Icnowiedge of the firm or agencyresponsible for

preparation of the environmental assessment.

The undersigned official certifies that the EA summary document @ages 1-13) and

Appendices 1-5 (pages 14-36) coma.in non-confldemia.l information and

acknowledges that this information till be made avaiiable “to the public in

accordance with 40 CFR $1506.6.

&&
Director, Emiro=mentai .W%.irsand Sa$ety

Boehri.rger Ingelheim Pharmaceuticals, Inc.

14. References: ,

Climazes of rhe States, N-ational Ocean and Atmospheric Administration (Gale

Research Company)

15. Appendices:

NON-CONFIDENTIAL APPENDICES

Appendix 1- Material Safety Data Sheet

Appendix 2- Site Survey and Location Map for Shaklee Corporation INormarL

OK and Statement of Regulatory Compliance

.4ppendix 5- Statements of Regulatory Compliance for Yamanouchi

Appendix 4- BIP1’sGeneral Compliance Statement
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~AFETY DATA 81f2ZTZ
YM617 fT~GuLosrN)

Hazardous ingXadieaka~ identity information
No hazardous components

‘All excipfents are so safe that they can be taken orally.
Active ingredient is encapsuled into microcapsule 5ranule and
hardly be released under usual condition.

—-Active ingredient (YM617) is a moderate eye irritant and
sligh~ skin irritant.

Physfaal/oh-ical characteristics

Boiling point
Vapor pressure (-g)
Vapor density (AIR*l)
specific gravity (?120=2)
Melting point
Evaporation rate (butyl acetate)
Soltiility in Watt..“

Appearance and odor

Fire and Explosion hasaxd data

Flash point
Flammable units
LEL
t7EL
Extinguishing media

Special fire fighting
procedures tUnusual fire and explosion
hazards

Reactivity Data

Stability: stable

N.A.
H.A.
N.A.
N.A.
232°C “(decomposed)
~.A. --
(that of active ingredient)
1.2% W/V under room
temperature
(of active ingredient)

white solid, no odor

N.A, -
N.A.
N.A.
Ii.A.
Water: ~ chemical, C02,
foam
Cool fire - exposed
containers with water.
No unusual fire or-
explosion hazards..

Conditions to avoid: Exposure to ●xtremely high humidity
than 75+ more than two months).

(more

Incompatibility (materials to avoid): nothing particular

●Hazardous decomposition of bypr~ucts: nothing patiialar.

~Hazardous polymerization: will not .occor.

01

Conditions to avoid: nothing particular.

.

-.
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Bealth Easard Data

Routs% Of entry: skin, eye, in9e=tion

01

Health hazards (acute and chronic): nasal congestlont
orthostatic hypotension; causes lowered blood pressure when
one ingested more than two capsules and collapse nay happen
when he stands from a laying position.

Ca:eillogerlicity: NTp - NO, I~C Hono9raPhS . No, — -
OSHA Regulated - HO

Signs and symptoms of expo6urs: dtiect exposure to eye may”
cause redness of eyes.

Medical conditions generally aggrevatad by exposure: nothing
partlcula~.

22mergency and first aid pr=ceclures: keep In bed and call a
doctor.

~ -e
Precavtiuns for safe handling and use

Steps to be taken in case material is released or s?illed:
remove the granules with a vacuumcleaner. U6e gloves &nd wipe
the powder by wet cotton with alcohol.

Waste disposal method: incinerate

Precautions to be taken in handling and storing: nething
particular.

Other precautions: nothing particular.

Control measures

Respiratory protection: not required
Ventilation: Local exh&ust - not remired, Special - not
required, Other - not required - “
Protective clothes: not required
we protection: not required
Other protective clothing or equipment: not
Work/hygienic practices: nothing particular

--

required

-i

..
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$QDP ound: YM617 (.Alpha-l Antagonist) 01
Jssue date: Ray, 19a7

This document should not be used for registration pu=poses;
The fOllOWing data have been obtained from initial toxicology
and mutagenicity studies and should be considered as
preliminary. These data, and the resulting cauticn statement,
are provided so t:hatproper protective measures can be taken
by persans who nay be exposed to the compound duyi~~ initial
research and development activities.

c~Q*i~n state ment: YM617 is a moderate eye irritant and slight
skin irritant. It nay cause lowered blood pressure, and high
doses may cause elevated prolactin levels. Exposu?e nay cause
a~lergic-type reac:ions, such as nasal and sinus cangestian
and redness of eyes.

Pharm aaolo~ : YX617 is an alpha-l adrenergic antagonist, and
may elicit effects common to this class of compounds (e.g.
decreased blood pressure, dizziness, headache, drowsifiss,
weakness, palpitations, nausea) . .

2RJ2LZXZNARY TOXXCOLCGY DATA
.-

~cute inuestion: The aedian lethal dose of Y14617 when
adxdnistered orally to rats was S75 mg/Xg for males and 550
mg/kg for females. Signs of toxicity included leg weakness,
hypoac%ivity, lethusgy, poor groonlng, ptosls, ataxizt clear
ocular discharge and coma. The median lethal dcse in aice was
3750 rig/kg for males and 2917 mg/kg foz females. Sigr.sof

toxicity were simil~: to those seen in rats. ‘lWoof four dogs
died, and the renaining tws were noribund, follo.wfnga single
oral dose of 1500 mg of YM617/kg. Signs of toxicity were
increaBed lacrinaticn, relaxed nictitating membranes, miosis,
ptosis, redness, hy~oactivity, ataxia, tremors, increased
salivation, emesis and increased frequency of clawing
behaviors. One of four ’dogs died following a single oral dose
of 500 mg/kg. Signs of toxicity were similar to those in dogs
given 1500 mg/kg. Monkeys given an single oral dose o-f 1500
mg/kg exibited vomiting, ptosis, profuse salivation and
hypoactivity. Horzkeys given a single dose of 750 mg/kg
exhibited hypoactivity, ptosis and vomiting. One monkey that
did not vomit became moribund by 29 hours after dosing, but
with supportive fluids and heat, appeared normal by the
following day.

Pe~al m s ~: Single-doses of 200 mg of YZ4617 per kg of
body we~gh~s, applied to the shaved backs of rabbits for 24
hours, caused no systeqic toxicity and very Slight irritation
which cleared within 48- hours after exposure.

. ..
9ml ar e~e surQ: Single doses of YM6Z7 wera installed into
rabbit eyes, caused csrneal dullness, slighti iritfs, and
61ight to xoderate conjunctivitis within one hour after
exposura. CorneaZ and iridal irritation cleared vithfn Seven
days after exposure’.
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Eubchr onlo emm sure: In a three month d~e~ary stud:/, =a~s
received time “#Qigb.ted U’Jarage daily doses o: 50, 20~, or 327
mg of YE617 per kg of bcdy weight for zales, and a3, 229 or
378 mg/kg for females. Trea:menS related effeccs ir.eluded doee
related decreases. In main body weight and weight g~in, food
consumption, and efficiency .of food utilization, decreased
nean c=ythrocyte count, hemoglobin, packed cell valune,
leukocyte counts arid neutropnfl count, increased reticulocyte
counts and lymphocyte counts, increased aspafiate *iinsaminase
values and increased specific gravity of the urine. Eepatic
enzyme activity was increased at the middle End hi$h dose.
Absolute and relative organ weights (organ weight to body
weight and organ weight t= brain weight) were increased for
the liver, spleen, and adrenals (males only), and decreased
for the uterus. Hyperplasia of the glandular tissue of the
=ammary gland in the middle and high dose was the only
histopathologic finding. the low dose vas considered co be a
no-effect level. In a three month study in dogs, all animals
survived daily oral doses of 2, 20 or 200 mg/kg. Si~ns of
toxfcity included relaxed nictitating nenbranes, mLosQ,
eXCeS91Ve Salivation, hypoact~vity, redness of the eyes,

exessive lacrimation, trenors, atax~a; lethargy aridezesls.
Preliminary results indicate that treatment related-effects
we=e increased erythrocyts, hemoglobin, packed cell valume,
raticulocyte and leukocytes values and increased elanine
tiransa.mfnaseand aspartatie trcnsaxinase level. 0vzri2P.and
uterine weights were decreased at the high dose. The no effect
level was considered to be 20 ms/kg,

~utacen ieitv datq : YZ4617 was negative in the Ames test, the
DNA zepalr assay in prizmry rat he~atocytes azd the rmcse
lpphoma assay.

~onclu ~- Y?4617 is a moderate eye irritant and is slightly
ir=itating”to the skin. Observed major effects of e~csuxe to
YM627 in animals have been consistent with the phamracological
activity of the compounp. No YM617 related mutagenic effecs
have been observed.

FIRST AID AND HANDLXNG
--

Y14617 is an expe=isaental material and no specific antidote is

known. If systemic effects are suspected, consult a physician
fos supportive treatment as indicated.

- EEs: Immediately flush with plenty of water,
holding the eye open, if necessary seek “
medical attention.

SMn: Zmmed#ately wash with plenty of water, using
soap. ,Remove contaminated clothing and wash
before re-use.

..
atioq: Remove individual to fresh air. If breathing

difficulty occurs, get medical attenti~n. If
n~ breathing give arti.flcial resuscitation,
preferable mcuth-to-xnouth.
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~: Contact a physician immediately. If
8wa~10Wed,

LInduce vomiting by tickling thebeck of the throat with a finger or a b~~t
object. If necess=y, give a syrup of
IPecac.

7.

,’

. .

.. .

—-

.-

.-

1

I

‘1-., I
I
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TamsdosinHydrochlorideCapsules,0.4mg NEW DRUG MpLICAmON 0,

Boetig-hgefic~
P!lwmaUma*Illc

3.0 CXE..y. !HANUFA~C, AND CO~OLS Ridge5cld. CT 06877

APPENDIX 2

Site Suwey-and Location Map for Shal&c Corporatio& Nonmmq OK
and Statement of RegulatoryC&@iancc - --
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GENERJ4L COMPLIANCE STATEMENT –

Shaklee Corporation states that the packaging of capsules containing

Tamsulosin Hydrochloride at”* faciIity in Norman, Okjahoma, will be done in
compliance with any applicable erniss~ons requirements (hwIuding occupational)

--. .

.-

+

.-

..

,

-.
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TamsuloshHydrochlori&Ca@~ 0.4 mg NEW DRUGA.PPLICATXON

BotigaIllgclhekl
Phamamkd<kc

3.0CIi&.y. .MANUFACTUR.UVG,ANDCONTROIS fidgefiel~ CI’ 06877

APPEINDIX 3

Statements of Regdazory Compliance for Yarnanouchi.
—-
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.

Environmental Assessment

TO whom it ma concern: “

This is to affirm that al I drug substances including ,

‘Tamusulosin lly~roch]oride” manufacturing in Takahagi plant

of Yamanouehi Pharmaceutical Co.”, Ltd. complies with all

applicable local Takahagi Gi~y, [baraki Prefecture artd

Japanese l/ational Environmental Regulations.

r

.-

Signed by: ~{~OShi ~h~~bo

Kiyoshi Ohkubo

The Mayor of Takahagi City ‘

..

.’ -.
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ASessmed

.

- ..- To iyhomit may
Coticem:

. .
.

.

mk iS tO @5nn that the drug product of MmI “Tamustiosin .

mntiitig iiL,Nishine plant of Yam.uoucti
CO.,Ltd. compties witi all applicable ~ocal~ishtie . .

~ow “hqe Prekturc ad Jqpanese National Env&oueDti,
Re=ti2ti0ms. . .-

.,
.“. .

---

--

.

Signed by: ~ .

. .

..

.-:

●

The Mayor ofl%shinc tom
.

.
-.

.

.

. . .
.

.
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.
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.
.
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Tamsalosin~y~ofi CqMUkS, 0.4 q NEW DR~G MPLICATIOrf
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O@hringer Ing.@heim CorpOmtion
SO Sdsecurf ad.
?.0. S(JXJ&q -
xefieti. CameCM c6an

To Whom it May Concern,

Boehrin~er h~eiheim cefiifies by this Iener, that the facilities opera~~d by

Bcek<nger L@hci.~ Pka=aceuticals, ~c. at I Tj ~riw ~~~e ~Oaa in

~anbu~, Connecticut and at 595 Federal Highway in Brookfield,
Connecticut are in Ml and subswtial compIimce with all app-lica~e
Federal, State md Iocal enviro~en~l regulations. The addition ofThe

distribution of Tamsuiosin tablets inno way aite:~ L1lC wmp~~ance pos~e
of these operations.

.------A. “
. .

- ●LA --—– !-

In the event goods are returned to these facilities, they will be disposed of
by incineration in a Mjy Iicensed hazardous waste incinerator, such as the
one operated by RolIins IntemationaJ, in Bridgewater, New Jersey.While
the returned goods are not h~~dous substmces under RCR4, it is the
company’s policy to incinerate all drug subs~ces and dosage forms which
are not normaIly soId.

/
Very truly yours,

w?p~< --
Vice President of Q.A. and Enviromen~J Affafi

,, -.

(Zcw 79a-99&3
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Tamsulosin HYdrOddori&Cqxul+ 0.4 mg NEWDRUGAPPLICATION
BOdEillg~ Illgelhe&
Ph

3.0 CHE.WSZRY..~A~G, ANDCONIROLS
aRnaccuticd&&J~

RidgcfieI&~ 06877

Copies of Ref~ces
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CLIMATES OF THE SL4TES

National Oceanic and Atmospheric Adm”tistmtion
Narmtive Summaries, Tables, and Maps

for EaclI State .

wi~h

Current TabIes of Nom]s, I s)41.19 70- -
. .

Means and Extremes to 1$)?s - -

Overview of State Climatologist Programs

New Maletif by

James A. Ruffner

Volume 2t .-
~clxaska-Wyoa”ng

puerto &co and U.S. Virgin lS~n& - -

Hticane Data
llxe State ~tolo@t Pro- 1954-1973.

Appendixes

..

t::.
.. .., ,. ~?

Ga[e l?esearch Campmy ‘.:--. . .
~QOK TOWER ● DETY?OI~ MICHIGA~ 48126 - ..’ c.
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CLIMATi3G3A?HY

CLIMATES

O? THE LNITZD STAiES NO. 60-24

OF THE STA?ES

17

Uklahoma
. .

(Normal% Means and Ez!remes tables revised 1970 and 1975. Easic

311.ljjR. Cuzq, ESSA State CMatologlst

Oklahoma fs ~o~~ed ~ the soc~he=q G=.QK
? Ial.ms. Of the 50 suces, it raaks 18ch fn size
wirh an area of approximately 70, OCO square
mfles,onIy935 of which arecovez=dby lakes
andpcads.1[sno=be.= boundaq is about 465
miles in Ien@ and its southern boundary 315
miles In lengrh Gz-test depth is 222 miles.

The terrain is mosdy rollingpla~ns,sloping
downward from west m ease The plains are
broken by scacce=edhillyareas where most
wints are 600 feet or less above che adjacenr
counmyside, and by a moundnous area fn the
southeast where some peaks rise more than 2000
feet above their base. The hilly areas consist of
the Wichita Mounrains, with some isolated peaks,
In the southwest; the Arbuckle Mountains in che
sourh-cenrral; and, an extension of the Ozarks In
the norzheasr. The OuachkaMounuinsoccupy
much of(hesou~easc Elevadonsinthe State
range from 4,976 feet above sea level on Black
Mesa in the nozzhwestera comer of (he Panhan&
co abour 30s feet above sea level in zhe bed of the
Red River where IX laves Oklahoma at the
SOu(&easce~ Comer of the State.

Oklahoma lies enfi-elytichin the dra~nage bash
of zhe Wssissipp! River. The RVOmain rivers in
the state are - & Arkansas w~ch drains the
nome~n ~o-c~:ds of Okhhoma and the Red River
which &-sins (he souche~ Mrd and forms Khe
State’s s~uche=a boundary. PrimiipaI tributaries
‘f [he Arkansas are che Verdfgr!s, Giand (Neosho),

{ Uhois, C imarron, Norrh Canadiaq and Canad!an

-

report revised June 1970.)

Wvers. The Red L-zws 1---=1-=- s..y f=om the NoCh
Fork of [he Red, Vfashita, ac~~~, and Ll=le Rive=s.

Ln western Oldahom.a, ri.t~ers tend co be broa~
shallow, sand choked, and Lv o= nearly cky much
of the dine. 9asfns are mosiylongand narrow.
In the east, rivers are faf=ly swift acd clear and
basins more oval in form. Most lakes are man-
made and were built for flood control, irrigatio~
murdcfpl water s:orage, recreational, andin a few
cases hy&-o-eleccric power pu.rp~s es. The largest
Lakes are Texoma on Che Red River and Eufaula
Resenoir on che Canadian - -

A@cukure, mining, mantiac:u=~ng, trade, and
gove.rnmexx are aIl im.mrtiznt sectorsof Okla-
homa’s economy. Leading a~:culrurzil crops and
their main areas of praduccfon are: Wheat, wesr-
e=nhalfofd?eState; cotton, southern Cwo-thirds;
corz eas~ern half; peanuts, south; brcomcorn,
cenml and west; and mile, western haif, es-
pecially in the panhandle where a tremendous
i grlcuh.tral economy, based on irrigation from
~ound water, Ls being developed. The Llves~ock
industry is of great lmpofiance co all sections of
theSrat&Minerals producsd in che Scace lncIude
peuoleum, nanmal gas, c~aL lead, and zinc,
Leading manufactured products includefood pro-
ducts, cranspatadon equfpmem, prima~ and
fabricated metal produc:s, machineq. and petro-
leum and coal products. Luiikering is impmant
in rhe southeast

The c!. fmace of Oklahoma 1s m+5s:!y continen[al!n
type, as in all of Che central G:~at PIaim. Warm,

..

789
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The ave=a ge length of che growing ‘season, or

freeze-free period, ranges from 168 days ae
Kenton, in che no~hwe~em corner of che Pan-
handIe, to about 225 days z!ong che Red River in
che south-cenc=al and Sou[heascern sections of
Oklahoma. AIong che no~he~ Mrde=of che Scace,
the average date of che last spring freeze varies
from Aprti 5 in the no.~~east co .Aprll 27 in the
western end of che .?anhand!?. Along che souche.n
bor~er, cke average date var!es from March 2ico
April 5. The average date Cf che ffrsc fail freeze

..
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Ok!atmm,a, a!ong with cche= s:= [es fn the
southern Great PIains, has at times been subject
to drcughcs of vaflng degree and duzacion,
alckough L-ought years have been far less frequent
than dry summers and falIs. Most notable cf the
drought periods in Oklahoma were che &/ years
~hlch occurred in the Iace 189Q’6, the drouglx
of 1910 co 1919,the ve~ seve:e drought of Che
1930’s, and che most recenc drought which per-
S!S:ed from July 19.S1 co Ma:ch 1957. While
]fc:le can be done at tils the tocorrect defic!ent
rair<all, which iS Cbe ~apr cun~=ibudng cauae
of d=ough(s, much has been done since the
IaCe S930”s in a ~aptlng ~nd use and cu~eva~en
Prac:lces co cl!.macfc deficienci-

791
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

*.+
3~.,,,“

)

Food and Drug Admtnis[ra[ion

Rockville MD 20857

NDA 20-579

Boehringer Ingelheim Pharmaceuticals, inc.
Attention: Peter P. Fernandes, M. Pharm.
DR4 Associate Director
Drug Regulatory Affairs
900 Ridgebury Rd.
P.O. BOX368
Ridgefield, Comecticut 06877

--

Dear Mr. Fernandes:

Please refer to your pending April 15, 1996, new drug application submitted under section.
J

)
505(b) of the Federal Food, Drug, and Cosmetic Act for Tamsulosin Hydrochloride capsules.

-/
We also referto your amendments dated May 21, June 28, and August 6, 1996.

We have completed our reviews of the Chemistry, Manufacturing and Control and the
Environmental Assessment sections of your submission and have identified the following
deficiencies:

--

Chemistry

1. Please provide information as to how each reaction was monitored for its completion of

reaction.

2. The specifications for related substance should be tightened to % for individual
impurity and to % for total impurities, otherwise these impurities should be
qualified (all the batches used in the preclinical and clinical studies show that the
individual impurities were less, than % and total impurities were less than %).

3. The equation for the calculation of impurity content described on p.301, vol. 1002, is
not clear (the equation seems to indicate that the standard solution has a concentration

of %, while the actual concentration of the standard appears to be %1. Please
. .

clarify.



NDA 20-579
) Page2

-.)

....)

4. Please clarify the following equations:

a. Intheequation forthecalculation ofcontent unifomity onp.157, vol. 1003,
“Amount of tamsulosin hydrochloride RS x 0.02 x 100”, the factor : seems to
be a typographical error of

b. In the equation for assay (p. 158, vol. 1003), “0.4 mg Capsules (%) of the

amount claimed on the label= Amount (mg) of tamsulosin hydrochloride
RS X (Qt/Qs) X 0.0025 x (weight of contents of the 20 capsules/sample
weight) x 100.” How k the factor derived? --

c. Intheequationforthecalculationofrelatedsubstances(p.162,VQI.1003),“The
areaofanyindividualpeak(%)= [Amount(g)oftamsulosinhydrochloride
RS1O.5]x(At/As)x5.” How arethefactors derived?

5. Although the provided stability data suggest that degradation products and s-isomer are
negligible during the proposed shelf-life (24 months). the tests for degradation products
and s-isomer should be included in the stability protocol, if the expiry date is to be
extended beyond the proposed expiry date in the future.

6. In the DESCRIPTION section of package insert: a) The chemical name should be (-)-
(R)-5-[2-[[2-(o-ethoxy phenoxy)ethyl]amino] propyl]-2-methoxy bewene sulfonamide,
monohydrochloride as is written in USAN. b) The last phrase ”..

should be revised to read “..

-—

7. NDC numbers should be specified in the HOW SUPPLIED section.

8. Please provide specifications and test methods for printing ink.

9. The proposed tradename, is not acceptable. However, upon reconsideration,
we can agree to Flomax as an acceptable name or you may propose a new one.

Environmental Assessment (EA)

Please submit EA addendums, both confidential and nonconfidential if appropriate. to address
the following deficiencies regarding the Tier O EA dated May 15, 1996:

1. Section 4.c., Description of the Proposed Action, Proprietary Intermediates: -7

The EA contains no reference to proprietary intermediates. If no such substances are



NDA 20-579
‘: Page 3

used in the production of the drug substance, the EA should so state. If pro~rietary
intermediates are used, the EA should identify the location of their manufacture and
discuss the environmental settings of the facilities and manufacturing site information
(format item 6) or, if locations are outside the United States, provide appropriate
certifications of environmental compliance.

2. Section 4. e, Description of the Proposed Action, Disposal Locations:

Information provided for domestic disposal facilities should include the method of
disposal (landfill, incineration), the license or permit number, the EPA or other issuing
authority’s identification number, (if any), the license or permit expiration dates-and
the issuing agent. Specific information on contract disposal facilities may be included
in a confidential appendix.

3. Section 6.c, Citation of a Statement of Compliance with Applicable Emission
Requirements:

For the State of Oklahoma Department of Health Industrial Waste Disposal Plan
#14006, the dateprovidedis6/21/79.Itshouldbeclarifiedifthisk thedateof issue.
Two other permits issued by the state Department of Health and the Board of Pharmacy
are identified as having expired in July and June 1996, respectively. It should be
clarified whether these permits have been renewed, superseded by new permits, or
whether a renewal request is pending before the government agency.

4. Section 7, Fate of Emitted Substances in the Environment:
--

The word in the last line of the summary of fate and effects tests raises a
concern regarding the possible effect of the drug on aquatic organisms. It seems likely
from the context that the author intended to say that the toxicity is exhibited only at
concentration orders of magnitude the EIC. Please clarify this issue.

.,..)

We would appreciate your prompt written response so we can continue our evaluation of your
NDA.

-.
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If you have any questions, please contact:

,-.,..

--

Terri F. Rumble, B.S.N.
Regulatory Health Project Manager
(301) 827-4260

Sincerely yours,

a ,@-?L
p,’1.iL J%-.+

Lisa Rarick, M.D.
--

Director
Division of Reproductive and Urologic Drug

Products
Office of Drug Evaluation II
Center for Drug Evaluation and Research

Lb.

) Original NDA 20-579
HFD-580/Div. Files *..
HFD-580/PM/TRumble/LPauls
HFD-580/MJRhee
HFD-357/RHassell/NBSager
HFD-820/Yuan Yuan Chiu (only for CMC related issues)

drafted: TRumble/October 11, 1996/20579. irl --
r/d Initials: Rumble/October 16, 1996/MRhee, 10.16.96 \LPauls, 10.15.96
final: Trumble/October 16, 1996/wpfiles/nda/letters/20570. irl

INFORMATION REQUEST (IR)

.

.}
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Boehringer Ingelheim Pharmaeeutieals, Inc.
Attention: Mr. Peter P. Fernandes
900 Ridgebury Road
P.O. Box 368
RIDGEFIELD CT 06877

—

Dear Mr. Fernandes:

We have received your new drug application submitted pursuant to section 505(b} of
the Federal Food, “Drug and Co;m;;ic

Name of Drug Produ&

Therapeutic Classification:

Date of Application:

Date of Receipt:

Our Reference Number:

Unless we notify you within 60 days of

Act for the follo;ing
.- 9-”

Flomax (tamsulosin hydrochloride) 0.4 mg
Capsules

Standard

April 15, 1996

April 15, 1996

NDA 20-579

our receipt date that the application is not
sufficiently complete to permit a substantive review, this application will be filed under
section 505(b) of the Act on June 14, 1996, in accordance with 21 CFR 314.10 ~(a).

Under 21 CFR 314.102(c) of the new drug regulations and in accordance with the
policy described in the Center for Drug Evaluation and Research Staff Manual Guide
CDER 4820.6, you may request an informal conference with this Division (to be held
approximately 90 days from the above receipt date) for a brief report on the status of
the review but not on the application’s ultimate approvabili~lease request the
meeting at least 15 days in advance. Alternatively, you may choose to receive such a
report by telephone. Should you wish a conference, a telephone report, or if you have
any questions concerning this NDA, please contact:

Mr. Stephen Troskle
Consumer Safety Officer
301-443-3520

. .
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Please cite the NDA number listed above at the top of the first page of any
communications concerning this application.

Sincerely yours,

Enid Galliers
Chief, Project Management Staff
Division of Metabolism and

Endocrine Drug Products, HFD-51o-
Office of Drug Evaluation II
Center for Drug Evaluation and Research

/
cc: Original NDA 20-579

HFD-510/Div. Files /’
DISTRICT OFFICE
HFD-510/STrostle/ ft/stt/04/23/96 \N20579AC.000

.S7 (?$#(zJ/p~
ACKNOWLEDGEMENT(AC)

--

.

)

...

-.
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BOetwinger klgelEim

Phannaceuticats, Inc.
a 6ub&Ula~ of
BO@ringer Irtgelheun brpomton
900 Rxlgebury Rd
PO. BOX368
R@@ield. Grme&wt W&7’

April 15, 1997

Food and Drug Administration
Center for Drug Evaluation and Research (HFD-580)
Document Control Room H17B-20
5600 Fishers Lane
Rockville, Maryland 20857

--

.-

Attention: Lisa tick, M. D., Director
Division of Reproductive and Urologic Drug Products

.1Re: FLOM.AXT” Capsules,0.4rng
(TarnsulosinH@mchloride)
NDA 20-579

DearDr. Rarick:

This letter will serve to conkn our acceptance of all the changes telefmed to us this morning with
the following exceptions: -—

1. Weconsider it critically important 10 retain the word ‘in the Clinical Studies Section.
Tlerefore, we propose to include the foIlowing sentence beginning at line 246:

‘)..‘“

Withdeletion ofmostof (he PWC~UTIC)NS section and moving of lines 365-377 regarding

positive orthostatic test results to the ADVERSE REACTIONS section, we believe it is essential
to provide the definition of what constitutes a positive orthostatic test result. Therefore, we
propose to add rmdway d-uou@ Iine 598 the followin~ent which wiH immediately preeede
the Imes which you have requested we move: #



TO E)18.2’742675316136 =IGE.003

FLOMA.XWCapsules.04mg
(Tamsulosin Hydrocl-deride)
ND.4 20-57

“>! Page2

3. With the changes to the ADVERSE REACTIONS section we believe it is important to provide
the mcidenee of symptomatic postural hypotension, syncope and vertigo. Therefore, we are
proposing to add the following text imnwdiately following the footnotes to Table 3:

—-

We are in the process of making all of these changes to the package insert and will be sending via
FAX (and hard copy) a completely revised copy later this afternoon.

Roger W. Croswell, ~h.D.,

Director
Drug Regulatory Affairs
(203) 798-4348

Fax (203) 791-6262
-—

.)

** TIITN P(2GF IW17 **
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ORIGINAL ORK3 AMENDMENT

Boehringer lngelh~rn
Pharmaceuticals, Inc.
a subsidary of
Boehringer Ingelheim Corporation
900 Ridgebury Rd.
P.O. Box 368

April 1, 1997
Ridgefield, Connecticut 06877-0368

Food and Drug Adrninistmtion
Center for Drug Evaluation and Research (HFD-580)
Document Control Room #17B-20
5600 Fishers Lane
Rockvdle, MD 20857

Attention: Lisa RaricIq M.D., Director “
Division of Reproductive and Urologic Drug Products

I REVIEWSCOMPLETECJ

i —

Re: FLOM.OW Capsules, 0.4 mg Physicians Package Insert
(Tamsulosin Hydrochloride)
NDA 20-579.

DATE

Dear Dr. Rarkk

This submission is in response to your fiwsimile dated March 26, 1996 containing your Division’s
comments to our Physicians Package Insert submitted to NDA 20-579. Attached is our copy of
revised labeling, dated April 1, 1997. It contains FDA’s and BIPI’s proposed revisions, with a
rationale for these newly proposed items.

CLINICAL PHARMACOLOGY -—
Pharrnacodynamics

Line 3943: We have revised the nomenclature in the original insert to reflect the cument
nomenclature.

Refeknces are being at&ed to &e package insert.

CLINICAL TRIALS

Line 64-75: As requested in FDA Enclosure 1, we have provided a concise and objective

paragraph to describe the results in Table 1, with the necessary comments 1 to 4.

Line 76-98: For Table 1, we have made necessary changes to title and fmtnote; however, we have
!@ included ~ the title as this measurement is made at Endpoint 1 and is ex~

in the fmtnote. Also in the fbotnote we have clarified that a statistically significant diffe
the two treatment groups was seen in US92-03A. K-’” Df=r?’n -—

63 r)nl,,l ,,,,’, \, ,,’,,,,,,,:,



6oehringer Ingelheim Pharmaceuticals, Inc.

)

Line 100-111: As requested in FDA Enclosure 1, we have provided a concise and objective
paragraph to describe the results presented in Figures 1 A/B and 2 A/B and those figures from
studies US92-03A and US93-01 incorporating FDA comments. However, please note that
inclusion of SD instead of SE in the figures has made these figures difficult to interpret because of
overlap of SD’S. We request that we use SE for the final package insert.

Line 154-158: As requested by FDA we have inserted the pharrnacokinctic/pharmacodynamic
correlation analysis narrative and Figure 3.

Line 163: Wehaveaddedin’ These studies were submitted in the NDA and
in the safkty updates 1 and 2.

Pharmacokinetics

Line 166-311: We have replaced the original text with FDA proposed text as provided in
Enclosure 2. We have also included in this section the proposed Figure 4, with the rew~ions~o
Table 2 as proposed by FDA. However, we have not included data on clearance, as this was not
done in studies US89-01 and US94-03.

.-

INDICATION AND USAGE

Line 313-319: We request that we retain the statements
as these statements appear ~ the Hytrin and Cardura package

inserts and comparable supportive data have been generated for FLO~.

WARNINGS

Line 326: We propose that we delete from the bold warning statement (from FDA fax line 344-35)

as we believe this more appropriately belongs in the PRECAUTION section under
Drug-Dreg Interactions.

Line 328-345: k requested in FDA comment (FDA b line 347 to 352) we have prowled ~e US
&ta for SyncOpe and effect data for the FDA-specified duration and included the n/N

~A). ~ contrast to those potentially serious adverse events we believe that the additional
information requested by FDA regarding rates for postural hypotension in patients with either
clinical symptoms or those who met one of the criteria is more appropriately
placed in the PRECAUTIONS section under item 2) Orthostatic Hypotension.

PRECAUTION

Line 354-427: As discussed in the item above, and as requested by FDA (FDA fax line 378 to 385)
we have included in this section the FDA requested tiormation for symptomatic postural
hypotension, dizziness and vertigo through 13 weeks, as well as the rates as nlhl (%). Included in
this section are the definition or criteria used for ‘ and

However, we believe that the data on orthostatic testing does not provide useful
additional clinkd information to prescribers and thereby the impact of this precautionary
section).

@ Dr,niedonre.,.,,dp.p.,



Boehringer Ingelheim Pharmaceuticals, Inc.

..

)

.)

Line 429-449: We have included in the PRECAUTION section the FDA proposed text from
Enclosure 1 page 6.

Laboratory Tests

Line 457-521: We have replaced the original text with the FDA proposedtext from lin=-420 to
486 of FDA fax. in line 481, is the figure obtained
from males only.

Line 506-508: We have added the stdement
as per FDA request (FDA fax line 487.)

ADVERSE REACTIONS

Line 523-607: We have revised the Table 3 and 4 (previously 4 and 5) as specified by FDA in the
Fax Enclosure 3. However, on completing Table 4, we find it is extremely long and n= clim~lly
user friendIy. We request FDA to consider reducing this listing to include only those
with a higher incidence in FLOl$fNP compared to placebo, with lower incidence of ‘W’s
included in subsequent text.

Line 609-619: Added as per FDA request (FDA fu line 593 to 595).

HOW SUPPLIED

Line 698: We have added

Please contact the undersigned with any questions or comments pertaining to this submission.

Sinc$mly,

Peter P. Fernandes, M. Pharm.
DRA Associate Director
Drug Regulatmy AfYhirs
Telephone (203) 798-5337
Facsimile (203) 791-6262

Desk Copy Ms. T. Rumble

-.



oA

Ill*o\llg[R
!H6tlmllH

)/“ “ ORIGINAL

.. }
‘=..., ;-,, ~

. . . . .

. . . . . . . . . .,

,,..... ,,,., ,.
,. :.- . . .

..,,,

. ..’/ , .-, ;.y..
., :-...

..#. .:.,$

March 7, 1997

OR\G AMENDMW

Food and Drug Administration
Center for Drug Evaluation and Research (HFD-580)
Document Control Room #17B-20
5600 Fishers Lane
Rockville, MD 20857

Attention: Lisa Raric~ M.D., Director
Division of Reproductive and Urologic Drug Products

Boehringer Ingelheim

PharmaceuticalsJnc.
a subsidiary of
Boehringer Ingelheim Corporation
900 Rtigebury Rd.
P.O. Box 368
Rtigefield, Connecticut 06877

JJL

Re: FLOMAX@ Capsules, 0.4 mg Safety Update 3 (Goodwill Submissio#

)

NDA 20-579.

V-’’@’+

[

Dear Dr. Rarick: &

4,3 %

Attached is the Section 9 update of the NDA No. 20-579, containing the third safety update report,
with cut-off dates horn September 1, 1996 to December 31, 1996. Based on data discussed in this
submission, we do not propose any revisions to the labeling provided in the original NDA.

As previously discussed and agreed to with Dr. J. Fourcroy (see attached facsimile to Dr. J:

Fourcroy dated September 4, 1996), this safety update only addresses critical safety information
obtained during this four month reporting period. This submission is therefore limited to tabular
listings and background itiormation of all serious adverse events for US and non-US studies
reported to the sponsor as of December 31, 1996 and concludes that there is no significant changes in
the product safety profile.

....“)
r,>.:.:.,.’ , >, (203) 798-9988



‘) FLOIWAX@ Capsules, 0.4 mg

NDA 20-579

Safety Update 3 (Goodwill Submission)

—-

Please contact the undersigned with any questions or comments pertaining to this
submission.

aM.p..
DRA Associate Dikctor
Drug Regulato~ AfFhirs
Telephone (203) 798-5337
Facsimile (203) 791-6262

GUx?AFlomax\TA970305.doc

—-

..)

.’)
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February 13, 1997

6oehringer Ingelheim
Pharmaceuticals*c~
a subsidiary of
Boehnnger Ingelheim Corporation
900 Ridgebury Rd.
P.O. BOX368
Rdgefiekt, Connecticut 08877

Food and Drug Administration
Center for Drug Evaluation and Research (HFD-580)
Document Control Room #17B-20
5600 Fishers Lane
Rockville, MD 20857

-/ 6
%

Attention: Lisa Rarick, M.D., Director
.,-

QgJ “

Division of Reproductive and, Urologic Drug Products

Re: FLOMAX@ CapsuIes, 0.4mg RESPONSE TO FDA REQUEST
NDA 20-579 FOR INFORMATION

Year Dr. Rarick:

_.
The following information is in response to Dr. Fourcroy’s questions of February 10, 1997:

Question 1:

Question 2:

Baseline characteristics of the patients responded to both Qmax and SS?

Please see attached.
-—

Trouble finding QOL data in the NDA.

The QOL validation report can be found from page 169 to 187, Volume 1.371 of
NDA 20-579. Although the Table of Contents for this volume (page 9) refers to the

publication, the NDA includes only a copy of the text sent to the publisher.

A copy of the QOL questionnaire actually used in the tamsulosin studies can be found

on pages 177 of Volume 1.223 (Appendix F of the protocol for YM617US93-01 ).

(copies from NDA attached) A

1
--



Re:

.,

)

FLOMAX@ Capsules, 0.4mg
NDA 20-579

RESPONSE TO FDA REQUEST
FOR INFORMATION

Question 2: Trouble finding QOL data in the NDA. (continued)

The results of the QOL measurements in studies US92-03A. US93-01 and US92-03B
can be found on the following pages:

US 92-03A Volume 1.188, p. 193-198
US93-01 Volume 1.220, p. 107-110
US92-03B Volume 1.231, p. 190-194
(copies from NDA attached)

—-

Question 3: Clarification on timing of uroflow measurements.
. .

US92-03A:
The protocol requested that a uroflow measurement be petiormed 4-8 hours post dose
at every visit.

US93-01:

)
The protocol requested that a uroflow measurement be performed 4-8 hours post dose
at visits 4 and 5, and 24-27 hours post dose at visits 6,7 and 8.

....

US92-03B:
The protocol requested that uroflow be measured 24-27 hours post dose at L2 and L3.
There were no particular scheduling requirements for visits L4 through L9.

Question 4: Peak urine flow rates at time of peak and trough plasma levels.
-—

In study US93-01, the peak urine flow rates were measured around the expected time
of peak plasma concentration at visits 4 and 5, and around the expected time of trough

plasma concentration at visits 6,7 and 8. The results are available on pages 85-87 of
volume 1.220 of the NDA. The changes from baseline in peak urine flow during
trough times were smaller than those measured during peak plasma times.

..

)



Re: FLOMAX@ Capsules, 0.4mg
NDA 20-579

RESPONSE TO FDA REQUEST
FOR INFORMATION

.\,
1

Question 4: Peak urine flow rates at time of peak and trough plasma levels (continued)

In study US92-03B, the double-blind extension study of US92-03A, the &ine flow
rates were measured around the expected time of trough plasma concentration at L2
and L3. The peak urine flow rates measured at these two visits were lower then those
at prior visits during Study US92-03A where all the measurements were performed
around the expected peak plasma concentration time. These results are included on
page 261 of volume 1.233 and pages 123-125 of volume 1.232.(copies from NDA
attached)

The above responses were sent via facsimile to Dr. Fourcroy on February 12,1997. - _

If you have any further questions or comments, please do not hesitate to contact meat tie number
below.

Sincurelv.

“h eter P. Fernandcs, M. Pharm.

1 ‘DRA Associate Director
Drug Regulatory Affairs
Telephone (203) 798-5337
Facsimile (203) 791-6262

Desk Copy: Dr. J. Fourcroy

G:/DRA/Flomax/resp. doc

-.
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January 31, 1997

!Food and Drug Administration
~Center for D~gEvaluationmdResearch (HFD-580)

~Document Control Room #l 7B-20
~5600 Fishers L~e

Rockville, MD 20857

~Attention: Lisa Rarick, M.D., Director
Division of Reproductive and Urologic Drug Products

Boehringer
lngelheim

Boehringer Ingelheim
Pharmaceuticals, Inc.
a subsidiary of
Boehringer Ingelheim Corporation
900 Ridgebu~ Road
P.O. BOX 368
Ridgefield, Connecticut 06877-0368

ICSO ACTKMJ: -

~LE~ER DOW. ~~E~()
I

) ~Re: FLOMAX@ Capsules, 0.4 mg Second Safetv Update..
NDA 20-579.

Dear Dr. Rarick:

As per21 CFR 3 14.50(d)(5)(vi)(b)(l), attached is the second safety update report in which the cut-off
dates for all studies are August 31, 1996. On the basis of data discussed in this submission, we do not at
this stage propose any revisions to the labeling provided in the original NDA. Howe?er, ZSof the cutoff

date for Safety Update 2, and based on the results of the long term open label clinical BI report # U95-
3261 (US 93-04) submitted to the NDA in December 1996, the mean treatment duration for the long-
term exposure has been extended to 2 years, compared to 1.5 years in update 1, and 1 year in the original
NDA labeling- .

As discussed and agreed to with Dr. J. Fourcroy in September 1996 (see attached facsimile to Dr. “J.
FourcroY dated sepkmber4, 1996), this safety update does not contain specific items previously
included in update1(see Table 1 and 2 of attached facsimile). We will also submit one additional safety

update, namely update 3 (referred to, & the “goodwill” submission). The “goodwill” submission
proposed forfilinginearlyMarch,1997,however,wiIlonlyaddresscriticalsafetyinformationofthe
drugavailablefromSeptember1,1996toDecember31,1996.Thissubmissionwillthereforebelimited
totabularlistingsofallseriousadverseeventsforUs Wd non-USstudiesreportedtothesponsorasof
December31,1996,andwillincludeanoverallclinicalassessmentofanysignificant~hanges
(ifpresent)intheSafetyprofilefromthatpreviouslyreportedinupdates1and2. -

Telephone: (203) 798-9988
Telex: 179153 Answer back: BIC

UT



; FLOMAX@ Capsules, 0.4 mg

“) )
NDA 20-579.

~ Second Safety Update

I please contact the undersigned with my questions or comments pertaining to this submission.

~, Peter P. Femandes, M. Pha&.
~ DW Associate Director

I
Drug Regulatory Afkirs

~ Telephone (203) 798-5337
~ Facsimile (203) 791-6262

i
, G:\DRA\Flomaxlsecupdte. doct

..) >

.- -

.-
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January 15, 1997

ORIGINAL

. .
Food and Drug Administration
Center for Drug Evaluation and Research (HFD-580)

Document Control Room # 17B-45
5600 Fishers Lane

%>
. :74
,“

Rockville, MD 20857
qk

L

@

/%:, ‘

i
Attention: Lisa Rarick, M.D., Director

!;
w

Division of Reproductive and Urologic Drug Products

Boehringer Ingelheim -

Pharmaceuticals, kc.
a subsidiary of
Boehringer Ingelheim Corporation
900 RidgeburY Rd.
P.O. BOX 368
Ridgefieid, Connecticut 06877

Re: Flomax@ Capsules, 0.4mg Response to FDA Request for Information
NDA 20-579

) Dear Dr. Rarick:

In reference to Dr. Fourcroy’s request on 1/13/97, please find attached the following list of patients
who met the following criteria in protocols 93-01 /92-03A:

● A >30’%.response in Qmax.

. A >25°A response on symptom scores. --

If you need fi.u-therassistance, please do not hesitate to contact meat the number listed below.

‘Peter Femandes, M. Pharm.
REWEWS COMPLFIH

Associate Director
Drug Regulatory Affairs (X0 ACTION:

(203) 798-5337 ULE~ER Q(N.A.i. CIMEW
-4”“J /.

Fax (203) 791-6262 ( ;—

CSOINITIALS DATE

‘h

)......
1- . .

REQINF0.00C
,., .:. {203) 798-9988
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Boehringer Ingelheim
Pharmaceuticals, Inc.

OWGAMEN~~ ~ / a subsidiary of

December 13, 1996

Food and Drug Administration

REvEws cOMPLm

CSil ACTION

DI..EITER ❑ N.A.I. HMEMO

CSO INITIALS DATE

Center for Drug Evaluation and Research (HFD-580)
Document Control Room #17B-45
5600 Fishers Lane
Rockville, MD 20857

Attention: Lisa Rarick, M.D., Director
Division of Reproductive and Urologic Drug Products

‘u

?

Boehringer Ingelhaim”Corporation
900 Ridgebury Road
P.O. BOX 368
Ridgefieid, Connecticut 06877-0368

, Re:

)

Flomax@ Capsules, 0.4 mg Response to FDA Letter (10/1 6/96)
NDA 20-579 Revisions to NDA (483 issues)

-+

Dear Dr. Rarick

We are herewith submitting responses to the Divisions letter dated October 16, 1996 regarding

Chemistry, Manufacturing and Control and the Environmental Assessment sections deficiencies.
Additional information is contained in the following appendices:

-—

. Updated specifications for tamsulosin hydrochloride (Appendix #1)

. Updated package insert reflecting the requested changes (Appendix #2)

. Specifications for the printing ink (Appendix #3)

. Updated Environmental Assessment (Appendix #4)

Also provided in this submission are revisions to the NDA related to FoIrn-483 issues. These are
provided in the following appendices:

● Revisions of the NDA related to Form-483 issues (Appendix #5)
● Yamanouchi’s responses to Form 483 (Appendix #6)

.)
UT

-.

Telephone: (203) 798-9988
Telex: 179153 Answer back: BIC

1



Re: Flomax@ Capsules, 0.4 mg
NDA 20-579 .
Response to FDA Letter dated 10/16/96

..--.. page ~
‘.
\
~ Thank you for your attention in this matter. If you should have any questions or comments concerning

this submission, please contact the undersigned at (203) 798-5337.

~+&phm ‘-
7.

Associate Director

Drug Regulatory Affhirs
(203) 798-5337
Fax (203) 791-6262

Desk Copy: Dr. M. Rhee
.- -

--
G:DRAFlomax961212.doc

--

\

)
-.
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Boehringer Ingelhe=
Pharmaceuticals, Inc.
a subsidiary of
Boehringer Ingelheim Corporation
900 Ridgebury Rd.
P.O. BOX 368

. . f%dgefield,Connecticut 06877-0368

Food and Drug Administration ‘,..
Center for Drug Evaluation and Research (HFD-580)
Document Control Room #l 7B-20

)

\
(f “5 ““i .-‘“-”

5600 Fishers Lane 1: ~ )
‘&’gb:,- .. .

Rockville, MD 20857
.!.1 .--,7,!
‘!,‘i
t.: .“$8”:.:$ - -

Attention: Lisa Rarick, M. D., Director
.i . .-.-’ . .<.;;;~f’

.-

Division of Reproductive and Urologic Drug Products

Re: FLOMAX@ Capsules, 0.4 mg 4 Month Safety Update

NDA 20-579.

Dear Dr. Rarick:
..

) As per 21 CFR 3 14.50(d)(5)(vi)(b)( l), attached is Section 9 of the NDA No. 20-579,.,
containing the fmt safety update repo% dated October 23, 1996 (cut-off dates are August
31, 1995 for US studies and June 2, 1995 for European studies). Based on data discussed
in this submission, we do not propose any revisions to the labeling provided in the
original NDA.

As discussed and agreed to with Dr. J. Fourcroy in September 1996 (see attached- -
facsimile to Dr. J. Fourcroy dated September 4, 1996), we will also submit two additional
safety updates, namely update 2 and update 3 (referred to as the “goodwill” submission).
Update 2 will have a cutoff date of August 31, 1996 for both US and European studies.
The “goodwill” submission, however, will only address critical safety Mormation of the
drug available from September 1, 1996 to December 31, 1996. This submission will
therefore be limited to tabular listings of all serious adverse events for US and non-US
studies reported to the sponsor as of December 31, 1996, and will include an overall
clinical assessment of significant change in the safety profile from that previously
reported in updates 1 and 2.
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FLOMAX@ Capsules, 0.4 mg
NDA 20-579.
4 Month Safety Update

Please contact the undersigned with any questions or comments pertaining to thlK -
submission.

Sine ely,

+

@&V7 “

eter P. Femandes, M. Pharm.
DRA Associate Director
Drug Regulatory Affhirs
Telephone (203) 798-5337
Facsimile (203) 791-6262

G:DRA:FlomaX:NDA.Sa.f@doc

)
Attached: 90 volumes
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: ;;~:~.;g & Ridgefield, Connecticut 06877-0368

August 16, 1996

;~ti 1—.-
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)
Center for Drug Evaluation and Research ,k\%
Food and Drug Administration

5600 Fishers Lane, 17B-45
.

Rockville, Mr@md 20857
.-

Attention: Lisa RariclG M.D., Director (Room 17B-45)
Division of Reproductive and Urologic Drug Products (HFD 580)

Re: NDA 20-579 Tamsulosin Hydrochloride Capsules, 0.4 mg
Package for Dr. Albert Chen (Room 17B-31)

Dear Dr. Rarick:

This package is in reference to the request from Dr. Albert Chen regarding:

1. Electronic and hard copies on21 pharmacokinetic study report data in specific table
format. (Provided in this submission is 1 volume of text data and enclosed in this
folder is the diskette for Dr. Chen only.) -—

2. Electronic files for report text and PK raw data. (Package containing 19 numbered
diskettes and attached table listing contents within each diskette for Dr. Chen only.)

3. Electronic data files for NDA section 6. (Package containing 2 diskettes for Dr. Chen
only.)

4. Electronic and hard copies on tamsulosin hydrochloride capsules 0.4 mg dissolution
raw data. (Package containing 1 diskette for Dr. Chen only.)

The above package containing one copy of the text files and diskettes mentioned above are
being mailed under separate cover to Dr. Albert Chen (room 17B-3 1).

-.

@ printedc)”,?..,,., paper
(203) 798-9988



Tamsulosin Hydrochloride Capsules, 0.4 mg.\

)
PAGE 2

I will call Dr. Chen some time next week to confii receipt of the above packages and

diskettes and his ability to successfidly transfer these data to his computer. —

Thanking you,

Sincerely,

..)

Peter P. Femandes, M. #harm.

DRA Associate Direetor

Drug Regulatory Affairs

(203) 798-5337

(203) 791-6262 (FAX)

Desk Copie containing diskettes: Dr. Albert Chen (17B-31)
Cover letter only: Ms. C. Kish (17B-45)
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Boehringer Ingelheim
Pharmaceuticals, &c. -
a subsidiary of
Boehringer Ingelheim Corporation
900 Ridgebury Rd.
P.O. Box 368

August 6, 1996 Ridgefield, Connecticut 06877-0368

Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane, 17B-45
Rockville, Maryland 20857

.> . ----

Attention: Lisa Rarick, M.D., Director
:?:_ “:8~-fd.:.. .;

Division of Reproductive and Urologic Drug Products (I&D 580)
-$$&?.:,..@$’

Re: Tarnsulosin Hydrochloride Capsules, 0.4 mg Trademark review.
NDA 20-579

~ ~’ww L“

Dear Dr. Rarick

4

\
$~ ‘-27

u.

&

&\

We request your Division to reconsider the proposed tradename DysutrolTM for Tamsulosin ,@q

Hydrochloride Capsules, 0.4 mg.

Y

qb

Y

,#\

Based on our submission dated February 15, 1996, your Division conducted a trademark
evaluation on 4 proposed propnetmy names which included Flomax, Flostim, Stirnflo and fi

Dysutrol. Following this review, and subsequent discussions with Dr. M. Rhee, we were
informed that, although Flomax was initially found acceptable by the Labeling and - -
Nomenclature Committee, it was later determined by the medical reviewer to have clinical
implications which make this name unacceptable. Dr. Rhee also requested that we not
consider using the three other names proposed, as these also appeared to have some
connotation with drug action.

It is our belief that a substantial majority of prescribing physicians will not associate Dysutrol
with any special clinical efficacy claims for tamsulosin. At most, this name would be
associated with a disease state classification rather than a drug action.

. ..‘)
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) Tam.ndosin Hydrochloride Capsules, 0.4 mg Trademark review.

b
PAGE 2

As outlined in the attached list, the agency has permitt~ on numerous occasions, ~~prietmy

names with some connotation to disease state and or drug action. We believe that agency

acceptance of Dysutrol would be consistent with the policy allowing the use of those outlined

proprietiuy names.

We appreciate your notifying us on your decision regarding the above request at your earliest
convenience.

=
Peter P. Femandes, M. Phamn.
DW Associate Director
Dmg Regulato~ Affairs
(203) 798-5337
(203) 791-6262 (FAX)

o_-;) Desk Copies: Dr. M. Rhee (17B-45)

Ms. C. Kish (17B45)
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Boehringer Ingelhaim -
Pharmaceuticals, Inc.
a subsidiary of
Boehtinger Ingelheim Corporation
900 Riiebury Rd.
P.O. Box 368

Center for Drug Evaluation and Research
Ridgefield, Connecticut 06877-0368

Food and Drug Administration
~>2] , ~ L

5600 Fishers Lane
HFD-580 I

~,&’i fl 441[
Rockville, Maryland 20857 T/$

P
d+

“d

L-v
Attention: Lisa Rarich, M. D., Acting Director ?-

Division of Reproductive and Urologic Drug Products - -

Re: Tamsulosin Hydrochloride Capsules, 0.4mg FDA Request for Information
NDA 20-579

Dear Dr. Rarich:

During telephone conversations on June 5, 1996 and June 24, 1996, Dr. Ananda V. Gubbi
(Biostatistician) requested carcinogenicity data files from studies in mice and rats for the
Tamsulosin NDA review. On June 25, Dr. Gubbi sent via facsimile the proposed format
for providing the above data. Enclosed is one unzipped diskette (provided only in Dr.
Gubbi’s desk copy) containing a complete set of the requested data files, and one hard
copy of the document prepared as per Dr. Gubbi’s proposed format.

A summary is also provided on how this information has been presented, along &th –
Dr. Gubbi’s fh.xon the proposed format.

If you or Dr. Gubbi have any firther questions, please do not hesitate to contact meat
number listed below.

Sincgrely, ~

E&#&-MLK-7ww, !
?eter P. Femandes, M. Phann
DRA Associate Director

/~ 7 L-ii R,:’””” , >

Drug Regulatory Affairs 1
(203) 798-5337 I -u

(203) 791-6262 (FAX)
Desk Copy:Dr.Gubbi

the
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I

Boahringar Ingaliwim -
Pharrnacauticals. Inc.
a subsidiary of
8oehringer lngelheim Corporation
900 Ridgebury Rd.
P.O. BOX 368
Ridge field, Connecticut 06877

*I

bf‘MJ

Food and Drug Administrate J#q \ll$..k,
Center for Drug Evaluation
Document Control Room #14B-19

‘(

[

p $W G .6ECD -v,

5600 Fishers Lane
iv

? ,..

Rockville, MD 20857
a ...”.; fj ~:,9{

Attention: Solomon Sobel, M.D., Dkxtor

(

~fl( I%==sl ()

Division of Metabolism and Endocrine Drug Products ‘%B fgfi ~~\

4
..-
; “

(’Re: Tamsulosin Hydrochloride Capsules, 0.4 mg , d Q/b

)

NDA 20-5791Amendment No. 002 $ ,~,w ,+
II

.-.
$?J

//’

Dear Dr. Sobel: i) )

Boehringer Ingelheim Pharmaceuticals, Inc. is amending this NDA to provide for replacement pages
previously submitted to the New Drug Application dated April 15, 1996.

The reason for this replacement is due to our error in a listing of the HDPE resin supplier: pre-tiously
reported as The correct supplier is

The following pages have been canceled and replaced:

Replacement 1

Replacement 2

Replacement 3

Replacement 4
\

,)
G:\DRA\FLOt.4t4x\N0AIAMEt.J0.2 .00c

Volume m Corrected

1.003 369 HDPE resin supplier (Table 3.3.9):
,DMF#

1.003 “ 370-372 Specifications:

1.003 390 Letter of Authorization:

I .003 469-471 Stability Data -,

Telephone: (203) 798-9988



Boahringer Ingelheim Pharmaceuticals. Inc.

‘1Re: Tamsulosin Hydrochloride Capsules, 0.4 mg
NDA 20-579/Amendment No. 00Z

Page 2

Please incorporate this information into NDA 20-579 for Tamsulosin. We apologize for this error.

Sincerely,

Peter P. Femandes, M. Pharm.
DRA Associate Director
Drug Regulatory Affairs
Phone: (203) 798-5337
Fax: (203) 791-6262

Enclosure

DESK COPY: Dr. H. Rhee

)
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Boehringer [ngeiheim

WY 21, 1996 Pharma~euticals, lat. -
a subsidiaq of
Boehringer Ingelheim Corporation
900 Ridzebury Rd. .“.–
P.O. BOX 368 a b) \
Ridgetield,Conn@ticut 06877

W’@

~, (,#--’-’ -

Solomon Sobel, M.D., Director ~P ,,ltl~~
Food and Drug Administration
Center for Drug Evaluation and Research
Division of Metabolism and Endocrine Drug Products(HFD510) ~P Pv

Document Control Room #14B-19 .— -
Rockville, Maryland 20852

.-

Re: FlomaxTM Capsules, 0.4 mg AMENDMENT TO NEW DRUG APPLICATION
(tamsulosin hydrochloride) NDA # 20-579

Dear Dr. Sobel:

)

This is in reference to the facsimile tiom Mr. Stephen Trestle, CSO, dated April 26, 1996 regarding
. your Division’s preliminary review of the Environmental Assessment (EA) section of NDA 20-579..
submitted on April 15, 1996. In Mr. Trestle’s facsimile, we were advised that the Environmental
Assessment (EA) for Flomaxm shouldbesubmittedintheTierOformat(shorterformat.)

As requested,enclosedisarevisedEA preparedaccordingtoaTierO approach,inwhichformat
items7,8,9,10,11and15havebeendeleted.Pages1-12andappendices#l-5(pages1-36)are
considerednon-confidentialmaterial.Appendices6-9 (pages 37-70) are considered confidential
material. .-

Since the EA is part of Section 3.0, Chemistry, Manufacturing and Controls (CMC), of the FlomaxTM
NDA, copies of this amendment have also been submiued to FDA’s inspectional district ofilce, listed
below, in compliancewith21CFR 314.60(c).

1
EACOVLTR.DOC .,, .,.:,,..,,, {203) 798-9988



Boehringer Ingelheim Pharmaceuticals, Inc.

Re: FlomaxTM Capsules, 0.4 mg AMENDMENT To NEW DRUG APPLICATION
(tamsulosin hydrochloride) NDA# 20-579

Page 2

If there are any questions, please contact the undersigned at the phone number listed below.

i

eter P. Femandes, M. Pharm.
DIU4 Associate Director
Drug Regulatory Affhirs
(203) 798-5337
(203) 791-6262 (FAX)

copy to: FDA Inspectional District for Applicant
Food and Drug Administration
One Montmde Avenue
Stoneham, Massachusetts 02180
Attention: Mr. Richard Penta

—-

.-

)
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fiy 2, 1996

Dr. G. Turner
Phamnacologist, HFD 344
Food and Drug Administration
7520 Standish Place
Rockville, MD 20857

Re: Tamsuiosin Hydrochloride Capsules, 0.4 mg
NDA 20-579/Serial No.

Pharmaceuticals, Inc.
a subsidiary of
Boehringer Ingelheim Corporation
900 Ridgebury Rd.
P.O. BOX 368
Ridgefield, Connecticut 06877

..

Year Dr. Turner:

As you requested in your telephone call on April 19, 1996, we are sending a listing of all U.S.
investigators participating in the Tamsulosin clinical development program. This listing is followed
by individual protocols with amendments for the two US phase III studies-US 92-03A and US 93-01
and the long term extension study -- US 92-03B. With each protocol is a separate list of the protocol
investigators and number of patients at each study site. These documents are duplicate copies from
relevant Clinical sections of the NDA. The NDA volume and page numbers are provided-for each
enclosure.

Sincerely yours,

Fax: (203) 791-6262

. .

)
G:\DfiA\FLOMAXWDA\lNFAMD 1.DOC -,. .. . ....,,,? (203) 798-9988
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Boehringer lngethei~ -

April 15, 1996

n

PhamWXwUcak&Inc.

$ENW EO@@ a sEJbsidiaryof

4.$
Boehringer Ingelheim C&poration
900 Ridgebury Rd.

Food and Drug Administration Ns ~~1~, P.o.BOX368
Ridgefieid,Connecticut 06877

h @?J. s ]gg~ ,CenterforDrugEvaluationandR~e
centralDocumentRoom
Park Building, Room 214

‘d

% C@ ‘

12420 Parklawn Drive
*++@4htiD ~L: /

@

Rockville, Maryland 20852 <+$’ *

re: FlomaxTMCapsules, 0.4 mg ORIGINAL NEW DRUG APPLICATION – -
(tamsulosin hydrochloride) NDA # 20-579, USER FEE # 2735 .-

Attention: Solomon Sobel, M.D., D~tor
Division of Metabolism and Endocrine Drug Products (HFD 510)
Document Control Room #14B-19

De.m Dr. Solx4:

Pursuant to section 505 (b) of the Federal Food, Drug, and Cosmetic Act and 21 CFR 314.50,
Boehringer Ingelheim Pharmaceuticals, Inc. (BIPI) is hereby submitting archival and review copies

of New Drug Application (NDA) No. 20-579 for Flomaxm (tarndosin hydrochloride) Capsules,

0.4 mg.

The proposed indication for Flomax ‘Mis for the treatment of the signs and symptoms of benign

prostatic hyperplasia (BPH). The Clinical sections of the NDA provide data from 47 clinical and
Phase I studies conducted in US, Europe and Japan. Two US Phase III, double blind, placeb@_
controlled studies, US92-03A (U95-3258) and US93-O 1 (U95-3259) are presented as the major
studies that provide statutory evidence of efficacy and safety for the two doses (0.4 mg q.d. and 0.8
mg q.dt) of Flomaxm in the target population. In addition, a long-teq double-bliid, placebo-

controlled, extension study, with patients receiving up to 53 weeks of continual double-blind
treatment US92-03B “(U95-3260), is presented in support of the effkacy and safety of Flomaxm.

European and Japanese studies included in thk submission provide additional supportive cliiical
evidence of the efficacy and safety of FlomaxTM.

The Nonclinical Pharmacology and Toxicology section of the NDA provides the resuhs of in vitro
and in vivo experimentation of the drug in animal models. It has been demonstrated that

tamsulosin binds prefenmtially to the alphalc-admmceptor subtype found predominantly in the
prostate. In comparison to other less subtype-selective alphal-adrenoceptor blockers currently in
clinical use for the treatment of BPH and hypertension, FlomaxTMdecreases bladder neck smooth
muscle tone while at the same time minimizing the risk from unwanted cardiovascular effec~. The
toxicologic profde of the drug predicts a wide margin of safety with the proposed therapeudc
doses.

@ ,“.14.” recycledpap, -iI+?pllcvv?: (203) 79s-99s8



BOEHRINGER INGELHEIM PHARMACEUTICALS, INC.

re: FlomaxTMCapsules, 0.4 mg ORIGINAL NEW DRUG APPLICATION.
, (tarrmdosin hydrochloride) NDA # 20-579, USER FEE # 2735

J /

Page 2

Tamsulosin hydrochloride is a benzenesulfonamide derivative with one chiral center, and is.

synthesized as the pure (R)-isomer. The dosage form is a modified release formulation =-M)
supplied in a capsule. The same manufacturing process and formulations, as currently proposed for
market introduction, were used for all key clinical studies supporting this NDA. Extensive stability
data on borh pilot and commemial production batches have shown the dmg substance and dosage
forms to be extremely stable.

The NDA comprises of 668 original volumes (volumes 1.001 to 1.667, plus 1 lettered volume).
The NDA follows the format and content regulations as specified in 21 CFR 314.50 and applicable
FDA guidelines- Following discussions in June 1995, Dr. J. Fourcroy accepted our proposal to
provide case report form tabulation data (S@ion 11.0 of the NDA) for only the two Phase III US
studies US92-03A and US93-01. Individual patient data on the other controlled studies homer,
will be accessible in the and in individual patient data listings provided in the ctiical
reports submitted with the NDA. In conformance with Section 306(K)(1) of the Federal_ Food,
Drug and Cosmetic Act 21 U.S-C. 335a(k)( 1), a certtilcation statement is included in this NDA
following the Form 356h.

, ‘)
.,

One certifkd “true” copy of the Application Summary, Chemistry Manufacturing and Controls
Section, and the Methods Valdation Section, (vohunes 1.001 to 1.008), containing batch records
data as required under Section 314.50 (h)(3) is being submitted concurrently to the Stoneharn
Massachusetts District OffIce. Mr. Richard Pen@ Pre-approwd Inspections Manager, has been
informed of this proposed submission via a phone call on April 1,1996.

A for the clinical sections of the NDA is being submitted concurrently with thk NDA.
We will install this , using Jon Dr. J. Fourcroy’s computer on
April 15, 1996. An initial training session with Dr. J. Fourcroy is scheduled for April 22, 1996.

Please note that as of t.hk date, BIPI is submitting under separate cover the required User Fee of

to the Mellon Bank in Pittsburgh, PAT The
user fee number assigned to this application is # 2735, issued on January 25, 1995.

We look forward to a close, collaborative working relationship with the Division during this NDA
review process. Please contact the undersigned with any questions pertaining to this application.

For questions regardiig the CANDA, please contact Ms. Kristin OComor, Associate Director,
Data Management, at 203-798-4244.

aM.Pharrn. ~~
DRA Associate Di~ctor
Drug Regulatory Affairs
Boehringer IngeIheim Pharmaceuticals, Inc.
900 Ridgebury Road, P.O. Box 368
Ridgefield, CT 06877-0368
(203) 798-5337
(203) 791-6262 (FAX)

-.

3 Desk Copies if the Application Summary volume 1.00I to Mr Stephen Trostte. CSO


