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This labeling memo serves to replace the labeling memo dated 2/17/05. Specifically, according
to the sponsor, CYP2C9 was identified as a minor metabolic pathway, not CYP2C19 as was
stated in the earlier labeling memo.

A teleconference was held with the sponsor on February 1, 2005 regarding the in vitro and in
vivo metabolism of Cardura XL. In response to this teleconference, the sponsor faxed the

- Agency results of several in vitro metabolism studies involving Cardura XL on February 3, 2005.
The study summaries are attached to this memo (pages 2-16).

Analysis of these in vitro studies suggests that the primary metabolic pathway for elimination is
via CYP3A4; however, CYP2D6 and CYP2C9 metabolic pathways also exist to a lesser extent.
No in vivo drug interaction studies have been performed with CARDURA XL.

RECOMMENDATION

Based on the results of these studies, appropriate changes have been made to the sponsor-
proposed label. Specifically, changes have been made to the Metabolism section and
PRECAUTIONS; Drug Interactions sections of the label. Following is the OCPB-proposed
language for these sections:

Metabolism

Doxazosin is extensively metabolized in the liver. In vitro studies suggest that the primary
pathway for elimination is via CYP3A4; however, CYP2D6 and CYP2C9 metabolic pathways
also exist to a lesser extent. No in vivo drug interaction studies have been performed with
CARDURA XL. Although several active metabolites of doxazosin have been identified, the
pharmacokinetics of these metabolites have not been characterized. (See PRECAUTIONS; Drug
Interactions).

PRECAUTIONS

Drug Interactions: No in vivo drug interaction studies were conducted with CARDURA XL (see
CLINICAL PHARMACOLOGY; Drug-Drug Interactions). In vitro studies suggest that doxazosin



is a substrate of CYP3A4. Caution should be exercised when concomitantly administering a
potent 3A4 inhibitor, such as atanazavir, clarithromycin, indinavir, itraconazole, ketoconazole,
nefazodone, nelfinavir, ritonavir, saquinavir, telithromycin or voriconazole with CARDURA XL.
Pharmacodynamic interactions between CARDURA XL and anti-hypertensive medications or
other vasodilating agents have also not been determined.

As of February 22, 2005, the sponsor has verbally agreed to the revised labeling language. The
sponsor intends to submit a formal report of these studies. At that time, in lieu of a re-review of
the studies, this memo will be referenced.

Stephan R. Ortiz, R.Ph., Ph.D.
Clinical Pharmacologist, HFD-870
2/22/05
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Executive Summary

This review will focus on the sponsor’s resubmission of data in an attempt to address these
comments, namely intra-subject variability, dissolution specifications and labeling. Previous
labeling recommendations will be reconsidered in light of the newly submitted data and current
label standards.

A. Recommendation
The submission of NDA 21269 for Cardura XL is acceptable from a Clinical Pharmacology and
Biopharmaceutics perspective given that the sponsor incorporates the recommended labeling
changes.

- B. Phase IV Commitments
None

C. Summary of Clinical Pharmacology and Biopharmaceutics Findings
o PK Highlights
This resubmission addressed two specific PK-related issues. First, the intra-subject variability
in studies DAZ-NY-96-007 (4 and 8 mg GITS) and DAZ-NY-96-009 (4 mg GITS) was
reported. In study DAZ-NY-96-007, the intra-subject CV%’s ranged from 7-23% with the
highest CV% seen in the 8mg GITS group while in study DAZ-NY-96-009, the intra subject
CV%’s ranged from 11-24% with young female subjects experiencing the greatest intra-subject
variability.

Overall, considerable variability was observed throughout all the clinical trials. The inter-subject
CV% ranges were between 33.6 and 67.7% throughout all studies using the 8mg GITS
formulation. The 4mg GITS formulation yielded CV% ranges between 47.2 and 74%.

Second, differences in Tmax Were noted between single-dose and multiple-dose administration.
The Trmax reported for SD and MD were 14-15 hours and 8-9 hours, respectively. This is a cross-
study comparison and the clinical relevance of this difference is not considered significant. Note
that the clinical safety and efficacy studies were conducted with multiple dosing.

Upon conducting a food-effect study, the sponsor noted an increase of 32% and 18% in Cpa, and
AUC, respectively, in the fed vs. fasted states. These differences may be clinically significant,
particularly considering the safety issues associated with this class of drug (syncope,
hypotension). As the clinical trials instructed the subjects to take the drug with breakfast, the
following food-related dosing recommendation will be made in the label: In order to provide the
most consistent exposure, CARDURA XL should be administered with breakfast -ms—
o  (see DOSAGE and ADMINISTRATION).



Upon conducting an age-effect study, the sponsor noted an increase of 27% and 34% in Cpax and
AUC, respectively, in the elderly (>65 years of age) vs. young subjects.

o Drug-Drug Interactions

No formal in-vivo or in-vitro drug-drug interaction studies were performed with Cardura XL.
However, based on the hypotensive effects of Cardura XL, concurrent administration with other
antihypertensives or vasodilating agents should be considered carefully. Additionally, the food-
and age-effect studies suggest that decreased GI motility may be leading to increased doxazosin
exposure. A statement will be added to the Drug-Drug Interactions section of the label as to the
potential for altered exposures when concomitantly administered with drugs that alter GI motility
(e.g., anticholinergics).

e OT Prolongation
The sponsor did not perform a prospectively designed QT study. OCPB and the clinical division
agree that no formal QT study is necessary based on the following reasons:

1. Database of over 92,000 patients over 220 controlled, clinical studies with no
evidence of QT prolongation or Torsades.

2. Over 1.4 million patient-years of use of Doxazosin IR with virtually no reports of QT
prolongation or Torsades (3 cases; 2 cases involved subject concom1tant1y receiving
therapy with known QT prolonging medication).

3. Over 4 years marketing Cardura XL in Europe with no sign of QT-related issues.

e Dissolution

The dissolution method proposed by the sponsor (i.e., USP Apparatus 2, 75 rpm, 900 ml of SGF
without enzymes at 37° C), is adequate and acceptable. The sponsor initially suggested the
following dissolution specifications:

Cumulative
16 hrs Q is not less then "= of label claim

Average
4-8 hrs (R1) "= oflabel claim per hour
8-12 hrs (R2) @  of label claim per hour

These specifications were unacceptable and after considerable communication with the sponsor,
the following specifications have been agreed upon:

Cumulative
4hrs: e
8 hrs; =

16 hrs: NLT e

3 Question Based Review



A. General Clinical Pharmacology
1. Pharmacokinetics/Bioavailability
This resubmission addresses 2 PK-related issues from the original submission.

Intra-subject Variability

Re-analysis of studies DAZ-NY-96-007 (4 and 8 mg GITS) and DAZ-NY-96-009 (4 mg GITS)
was performed in order to assess the individual clinical predictability for the control release 4
and 8 mg GITS tablets with respect to the immediate release product. A brief description of each
study is provided with subsequent intra-individual variability estimates.

For study DAZ-NY-96-007, an open, randomized two-way crossover study to evaluate the
multiple dose pharmacokinetics of 4 and 8 mg doxazosin GITS and 4 and 8 mg doxazosin
standard it was only possible to assess intra-subject variability for Cpin, since this was the only
PK parameter for which multiple measurements were reported by subject. Cpi, Was assessed
using the 24-hour plasma concentration data after 5, 6 and 7 days of once daily doses for both
formulations at the 4 and 8 mg levels. ANOVA by dose/formulation with terms for subject and
day were performed with the following results. The residual error term from the ANOVA model
estimates the intra-subject variability.

Intra-Subject variability by Dose/Formulation for Cmin
Study DAZ-NY-96-007

DoseFormulation Residual error Cmin Mean Coefficient of varintion |
4 MG GITS 1.2740 6.90356352 18.44897
4 MG STD 0.579944 7.516989 77153107
8 MG GITS 3815002 16.38238 23286494
S MG STD 1.239654 17.32747 7072637

Higher intra-subject variability was observed for the GITS versus the standard formulation for
both 4 and 8 mg doses. The intra-subject CV%’s ranged from 7-23% with the highest CV%
seen in the 8mg GITS group.



For study DAZ-NY-96-009, an open, randomized, parallel study to evaluate the steady-state
bioavailability and pharmacokinetics of 4 mg doxazosin GITS tablets in young and elderly male
and females volunteers it was also only possible to assess intra-subject variability for Cpgy. This
is the only PK parameter for which multiple measurements were reported by subject. Cpin Was
assessed using the 24-hour plasma concentration data after 19, 20 and 21 days of once daily
doses for. ANOVA for total subject, young males, young females, elderly males and elderly
females with terms for subject and day were performed with the following results

Intra-Subject variability for 4 mg GITS by Age and Sex for Cmin

Study DAZ-NY-96-009
lﬁ}oscli?m'muE:l(iqn Residual Error Cmin Mean Coefficient of

Variation

Total Subjects 2.2900 13.96344 16.39971
Young Males 2.0516 11.3394%9 18.09236
Young Females 317 12.86673 24.17641
Elderty Males 1.8639 15.8G103 11.79607
Elderly Females 1.8154 16.03389 11.32234

Higher intra-subject variability was seen in the younger subjects compared to the elderly
subjects. The CV%’s ranged from 11-24% with young female subjects experiencing the greatest
intra-subject variability in the study.

Overall, considerable variability was observed throughout all the clinical trials. The inter-subject
CV% ranges were between 33.6 and 67.7% throughout all studies using the 8mg GITS
formulation. The 4mg GITS formulation yielded CV% ranges between 47.2 and 74%.

Tax Differences between Single Dose and Multiple Dose
Analysis of Study DAZ-NY-96-007 shows that the steady state administration of Cardura XL
yields a Tmax between 8-9 hours. Analysis of Study A0351061 shows that upon single dose




administration of Cardura XL, the associated Trmax is 14-15 hours. This difference in single- and
multiple-dose related Trax is not expected to impact upon efficacy or safety, given that the
clinical trials were conducted with multiple dosing.

B. General Biopharmaceutics
1. In Vitro Dissolution

The dissolution method proposed by the sponsor (i.e., USP Apparatus 2, 75 rpm, 900 ml of SGF
without enzymes at 37 ° C), is adequate and acceptable.

The sponsor proposed the following dissolution specifications:
4 hrs: Q g label claim
8 hrs: Q of label claim
16 hrs: Q > = of label Claim

These specifications were considered unacceptable as the ranges were too wide. The sponsor’s
contention that these were based on IVIVC is not acceptable since the proposed IVIVC could not
be validated. After considerable negotiations, the following dissolution release specifications
were agreed upon:

Cumulative
4 hrs: of label claim
8 hrs: of label claim

16 hrs: Q NLT w» -of label claim

These dissolution specifications are considered reasonable and are acceptable.

4 Draft Label (as of 6/17/04)
1. CARDURA®XL

(doxazosin mesylate extended release tablets)

pears This Way
-on oﬁg'lnd\
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S Appendices

A. Original Review Comments

DISSOLUTION

1. The dissolution method proposed by the sponsor (i.e., USP Apparatus 2, 75 rpm, 900 ml of
SGF without enzymes at 370 C, sampling times; 4, 8, and 16 hours), is adequate and
acceptable.

2. The provided IVIVC information (submission dated January 4th, 2002) is incomplete and is
not acceptable. The following IVIVC deficiencies were identified:

e The percent error e ————————— therefore,
verification of a correlation between in vitro data and in vivo results was not
established.

L]
S

¢ No raw data was submitted with the report, thus, it was not possible to verify the
conclusions and calculations made by the sponsor.

3. It should be noted that the proposed dissolution specifications (i.e., 4 hrs: Q == of ] abel
Claim, 8 hrs: Q= == of Label claim, and 16 hrs: Q s of Label Claim), were based on
IVIVC, therefore, are not acceptable. In the absence of an acceptable IVIVC, the maximum
width allowed, as per guidance is + 10%. Therefore, the following dissolution release
specifications are recommended: '

4 hours: of Label Claim
8 hours: - of Label Claim

20



. 16 hours: Q >wss of Label Claim

4. The sponsor should be informed that OCPB would revise the above recommended
dissolution specifications (as appropriate) as soon as complete and acceptable IVIVC data are
provided.

CLINICAL

In order to better assess the individual clinical predictability from day to day for the control
release 4 and 8 mg GITS tablets with respect to the immediate release product, the intrasubject
pharmacokinetic variability is needed. In this submission the intrasubject variability values were
not reported in any of the PK studies. Therefore, it is recommended that the sponsor reanalyze
the pharmacokinetic data from studies DAZ-NY-96-007 (4 and 8 mg GITS) and DAZ-NY-96-
009 (4 mg GITS) and provide the intraindividual variability information. ’

LABELING
L.

2. On February 11, 2002, the sponsor submitted an amendment to NDA 21-269  uueemm
e for CARDURA XL providing a revised labeling for the benign prostatic hyperplasia
(BPH) indication. A copy of the revised BPH-labeling is included in Appendix I. It should be
noted that OCPB/DCRDP is reviewing the revised BPH labeling, due to the fact that
OCPB/DCRDP reviewed the original submission for CARDURAXL.

3. Itis recommended that the “Pharmacokinetics and Precautions” section of the proposed
labeling for CARDURAXL dated February 11, 2002, be modified as follows:

w

21
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Information Information
NDA Number 21,269 Brand Name Cardura XL
OCPB Division (I, IT, III) DPE II (HFD 870) Generic Name Doxazosin mesylate
Medical Division DRUDP (HFD 580) Drug Class Alpha 1 antagonist
OCPB Reviewer Stephan R, Ortiz, R.Ph., Ph.D. Indication(s) Benign Prostatic NN
OCPB Team Leader Ameeta Parekh, Ph.D, Dosage Form Extended release tablets
Dosing Regimen Once daily
Date of Submission December 17, 2003 Route of Administration Oral
Estimated Due Date of OCPB Review | May 16, 2004 Sp Pfizer
PDUFA Due Date June 17, 2004 Priority Classification 3S
: May 16, 2004
Division Due Date
Clin. Pharm. and Biopharm. Information
“X" if included | Number of Number of Critical Comments If any
at filing studies studies
submitted reviewed

STUDY TYPE

Table of Contents present and
sufficient to locate reports, tables, data, | X ;
etc.

Tabular Listing of All Human Studies X

HPK Summary X

Labeling X

Reference Bioanalytical and Analytical X
Methods

1. Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase | -

A.  Healthy Volunteers-

single dose:

multiple dose:

1. Patients-

single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

In-vitro:

Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 2:

Phase 3:

PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:
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ll. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

replicate design; single / multi dose:

Food-drug interaction studies:

Dissolution:

(IVIVC):

Bio-wavier request based on BCS

BCS class

lil. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies

Filability and QBR comments

“X" If yes

Application filable?

Reasons if the application is not filable (or an attachment if applicable)
For example, is clinical formulation the same as the to-be-marketed one?

Comments sent to firm?

Comments have been sent to firm (or attachment included). FDA letter date
if applicable.

QBR questions (key issues to be
considered)

e Acceptability of average dissolution rate specifications
e Intraindividual variability from assorted PK studies

Other comments or information not
included above

Primary reviewer Signature and Date

Secondary reviewer Signature and Date
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Clinical Pharmacology and Biopharmaceutics

Memo To File
(Final Version February 4, 2002)

NDA: 21-269 “Submission Date
April 20, 2001

Compound: Cardora XL

(Doxazosin mesylate
Formulation (s): Extended Release Tablets (4 and 8 mg)
Sponsor: Pfizer
Type of Submission: NDA
Indications: Benign Prostate Hyperplasia (BPH)
Reviewer: Sayed Al Habet, Ph.D.
Memo Date: February 4, 2002
Background:

Cardura XL.® NDA was submitted on April 20, 2001 to - *#®Divisions: HFD-580 for
BPH indication as NDA #21-269  essses———————
esmsmmmmmsms  The clinical pharmacology and pharmacokinetic studies were reviewed
by the office of clinical pharmacology and biopharmaceutics cardio-renal review team.
Dr. Lydia Kieffer is the primary reviewer and Dr. Patrick Marroum is the Team Leader.

Cardura XL® contains the active ingredient doxazosin mesylate, an alpha-antagonist
agent previously approved as immediate release formulation known as Cardura®. The
currently approved indications for Cardura are for the treatment of hypertension and BPH.
Cardura XL is a modified released tablet formulation of 4 and 8 mg strengths utilizes a
patented controlled rate delivery technology known as GITS (Gastrointestinal Therapeutic
System). “

| s> The drug is administered initially as I mg dose of Cardura® (IR
founulatlon) in patients with hypertension and/or BPH. This starting dose is intended to
minimize the frequency of postural hypotension and first dose syncope associated with
Cardura®. The recommended dose of Cardura XL for BPH is 4 to 8 mg once daily. ‘s
EEEEsEEEE———— | ¢ maximum dose of Cardura
XL is 8 mg daily. The focus of this review and comments is on BPH.

Summary:

C:\dmautoptemp\memo2.doc 1



Doxazosin undergoes extensive metabolism in the liver through O-demethylation. The
drug is highly bound to plasma protein (98%). The elimination half-life of doxazosin is
approximately 15 hours. ‘Food appears to increase the Cy,. and the AUCj. by
approximately 30% and 20%, respectively (Figure 1). The T, of dozazosin occurred
slightly earlier when Cardura XL was given with food (11 hours) than when given on
fasting stomach (14 hours).

Figure 1 : Effect of Food of Cardura XL and Cardura Standard Tablets (study # 96-
008)

MEAN PLASMA CONCENTRATIONS OF DOXAZOSII:I

3 8
:
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(faited) (ied) Bo-8 (fasted) o
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Program: s: | slols | clin | 1484002 f pk | MEINFIG 27NOV96 11:00

Source: APPENDIX I} LISTING 3

It should be noted that the maximum plasma concentration of doxazosin achieved
following 4 mg Cardura XL® appeared to be approximately equivalent to 2 mg IR
Cardura. At steady-state, the relative bioavailability of doxazosin from Cardura XL®
compared with Cardura was approximately 55% at the 4 mg daily doses and 60% at the $
mg daily doses (Figure 2). This suggests that the two formulations are not bioequivalent
to one another. However, the two strengths of Cardura XL® (4 and 8 mg) are
bioequivalent to each other based on a single dose study of 2 X 4 mg and 1 X 8 mg GITS
tablets (Figure 3).

C:\dmautop\temp\memo2.doc 2



Figure 2: Relative Bioavaliability of GITS and Cardura For 4 mg and 8 mg Tablets
(study # 96-008)
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Figure 3: Relative Bioavaliability of 2 X 4 and 1 X 8 mg GITS Tablets (study # 96-
008) '
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No clinically significant gender differences in the PK of doxazosin were observed at
steady-state. The Cpax and the AUC were approximately 20% higher in females compared
to males. In contrast, after a single dose administration the C,,,x and the AUC, in females
were approximately 45% higher than males.

There was no correlation between dose, plasma levels of doxazosin for GITS formulation
or Cardura standard tablet and response. Figure 4 shows the relationship between the
plasma concentration of doxazosin and mean maximum urinary flow rate. This data was
based on a pilot study in BPH patients (n= 2-14) following 1, 2, 4, and 8 mg daily doses
of standard Cardura and 4 or 8 mg doses of GITS for 13 weeks.

Figure 4. Relationship Between Doxazosin Plasma Concentration
and Changes From Baseline Mean Maximum Urinary Flow Rate

(Study # 95-001)
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In the pivotal Phase III clinical trial in BPH patients the mean changes from baseline for
maximum urinary flow rates was 2.27 and 2.58 following Cardura and Cardura XL,
respectively (Figure 4, study # 96-001). Both formulations were titrated up to a
maximum dose of 8 mg daily for approximately 12 weeks. Based on these data, the mean
delta difference between Cardura and Cardura XL is 0.31 ml/sec and between placebo
and Cardura XL is 1.51 ml/sec (Figure 4). In the extension study (#95-001B) in 289 BPH
patients, the mean (+ SD) change from baseline for maximum urinary flow rate was 2.70
+ 4.27 ml/sec following GITS treatment for 15 weeks at a maximum dose of 8 mg daily.
These data were analyzed based on the draft review and the discussion with the medical
officer, Dr. Gerald Willett. For more details, please see the medical officer review.

C:\dmautop\temp\memo2.doc 4



Mean (+/-) Changes in Urinary Flow Rate Following Cardura XL
and Cardura Administration for 12 Weeks
At a Maximum Daily Dose of 8 mg (study # 95-001)

n=315 2.58 | 304

Urinary Flow Rate (ml/sec)

Placebo Cardura GITS

It is noteworthy that at the time of this memo, no decision has been made concerning the
in vitro and in vivo correlation (IVIVC) and performance. Some additional in vitro
dissolution data have been requested from the sponsor or awaiting further analysis.

Conclusions:

From the clinical pharmacology and biopharmaceutics point of view, Dr. Lydia Kieffer
has provided a comprehensive review of this NDA. All the comments and conclusions
made by Dr. Kieffer are valid and acceptable. The labeling comments provided by Dr.
Kieffer are also acceptable.

Recommendation:

From the clinical pharmacology and biopharmaceutics perspective this NDA is
acceptable. Dr. Kieffer’s review should be incorporated as the official clinical
pharmacology and biopharmaceutics review of this NDA. Therefore, no further review is
necessary at this time.

C:\dmautoptemp\menio2.doc 5



Reviewer

Sayed Al-Habet, Ph.D.
Office of Clinical Pharmacology and Biopharmaceutics

RD/FT Initialed by Ameeta Parekh, Ph.D.

cc: HFD-580, HFD-870 (Al-Habet, Parekh, and Malinowski), Drug file (Biopharm File,
Central Document Room).
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6.1.1. Office of Clinical Pharmacology and Biopharmaceutics
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Information Information
NDA Number ! eommm— 21-269 i Brand Name Cardura XL
OCPB Division (I, II, IIT) DPE1 Generic Name Doxazosin GITS
Medical Division HFD-110 Drug Class Alpha-antagonist
OCPB Reviewer Lydia Velazquez Kieffer Indication(s) - BPH
OCPB Team Leader " | Patrick Marroum Dosage Form Oral Tablet
Dosing Regimen Once Daily
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January 4, 2002
February 11,, 2002
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HPK Summary X
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Methods X
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Mass balance:
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Blood/plasma ratio:
Plasma protein binding:
Pharmacokinetics (e.g., Phase |) -
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single dose: X 2
multiple dose: X 2
6.2.1. Patients-
single dose:
multiple dose: X 1 1
Dose proportionality -
fasting / non-fasting single dose:
fasting / non-fasting multiple dose:
Drug-drug interaction studies -
In-vivo effects on primary drug:
In-vivo effects of primary drug:
] In-vitro:
Subpopulation studies -
ethnicity:
gender: X 1 1 - | Same study as geriatric
pediatrics:
geriatrics: X 1 1 Same study as gender
renal impairment:
) hepatic impairment: X 1 0 Reviewed in Cardura NDA
PD:
Phase 2:
Phase 3:
PK/PD:
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RECOMMENDATION

The Office of Clinical Pharmacology and Biopharmaceutics has reviewed NDA ==
submitted on April 20, 2001 for Cardura XL and finds the clinical pharmacology and
biopharmaceutics section acceptable provided the following dissolution, clinical, and
labeling Reviewer Comments are addressed by the sponsor.

REVIEWER COMMENTS:

DISSOLUTION

1.

The dissolution method proposed by the sponsor (i.e., USP Apparatus 2, 75 rpm, 900 ml of
SGF without enzymes at 37 ° C, sampling times; 4, 8, and 16 hours ), is adequate and acceptable.

The provided IVIVC information (submission dated January 4™, 2002) is incomplete

and is not acceptable. The following IVIVC deficiencies were identified:

o The percent error s —— e — therefore,
verification of a correlation between in vitro data and in vivo results was not
established.

¢ et
. No raw data was submitted with the report, thus, it was not possible to verify the
conclusions and calculations made by the sponsor.

It should be noted that the proposed dissolution specifications (i.e., 4 hrs: Q @mm® of Label
Claim, 8 hrs: Q= @  of Label claim, and 16 hrs: Q @ of Label Claim), were based on
IVIVC, therefore, are not acceptable. In the absence of an acceptable IVIVC, the
maximum width allowed, as per guidance is + 10%. Therefore, the following
dissolution release specifications are recommended:

4 hours: o= of Label Claim

8 hours: W of Label Claim

16 hours: Q= wmof Label Claim

The sponsor should be informed that OCPB would revise the above recommended
dissolution specifications (as appropriate) as soon as complete and acceptable IVIVC
data are provided.

CLINICAL

L.

In order to better assess the individual clinical predictability from day to day for the
control release 4 and 8 mg GITS tablets with respect to the immediate release
product, the intrasubject pharmacokinetic variability is needed. In this submission
the intrasubject variability values were not reported in any of the PK studies.
Therefore, it is recommended that the sponsor reanalyze the pharmacokinetic data
from studies DAZ-NY-96-007 (4 and 8 mg GITS) and DAZ-NY-96-009 (4 mg GITS)
and provide the intraindividual variability information.



LABELING
1. S —
- : ‘ ‘ NDA 21-269
submitted to the Division of Reproductive and Urologic Drug Products e
Therefore, reviewer labeling comments for the ————————m— BPH labeling
provided in the original NDA, are not longer appropriate.

2. On February 11, 2002, the sponsor submitted an amendment to NDA 21-269 wmm
o for CARDURA XL providing a revised labeling for the benign prostatic
hyperplasia (BPH) indication. A copy of the revised BPH-labeling is included in
Appendix I. It should be noted that OCPB/DCRDP is reviewing the revised BPH-
labeling, due to the fact that OCPB/DCRDP reviewed the original submission for
CARDURA®XL.

3. It is recommended that the “Pharmacokinetics and Precautions” section of the
proposed labeling for CARDURA®XL dated February 11, 2002, be modified as
follows:
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Executive Summary

Pfizer Pharmaceuticals is seeking approval of Cardura XL® for the treatment of
S ——— benign prostatic
hyperplasia (BPH) in the Reproductive and Urologic Drug Prooducts Division. This
review evaluates the NDA ensmesmsssssss  from the Clinical Pharmacology and
Biopharmaceutics perspective. A short file memo is attached in Appendix V of this
review from the Clinical Pharmacology and Biopharmaceutics Reviewer in the
Reproductive Division. Cardura XL® contains the active ingredient doxazosin mesylate,
an alpha-antagonist agent previously approved under Pfizer’s registration name
Cardura®, the immediate release formulation ————mmsmm - The submitted NDA
application is for the modified released tablet formulation of doxazosin mesylate which
utilizes a controlled rate of delivery of doxazosin into the gastrointestinal lumen via the
patented GITS (Gastrointestinal Therapeutic System) process. Cardura XL® is
formulated as a once-a-day controlled release tablet for oral use and is designed to deliver
4 or 8 mg of doxazosin.

Section 6 of NDA s includes 7 studies. Four studies were conducted in healthy
volunteers, one study was in patients with BPH, one in hepatically impaired subjects
defined to be healthy, and one study was dedicated to dissolution development. The four
studies conducted in healthy volunteers included 1 single dose and food effect study, 1
multiple dose study, 1 study of bioavailability, 1 study addressing the elderly and the
young population, and subsequently an IVIVC study (submitted January 4" 2002). The
study performed in hepatically impaired patients was not reviewed since it was
previously reviewed and deemed acceptable under original NDA 20-371 (Cardura® for
hypertension) and NDA 19-668 (Cardura® for BPH).

Doxazosin mesylate is a quinazoline compound that is a selective inhibitor of the alpha-
adrenergic receptor. Doxazosin undergoes extensive metabolism in the liver through O-
demethylation of the quinazoline nucleus or hydroxylation of the benzodioxan moiety.
There’s evidence to indicate that doxazosin undergoes enterohepatic recycling. About
98% of the circulating drug is bound to plasma proteins. Elimination of doxazosin is
biphasic. The initial dose of Cardura® (immediate release tablets) in patients with
hypertension and/or BPH is 1 mg given once daily in the A.M. or P.M. This starting dose
1s intended to minimize the frequency of postural hypotension and first dose syncope
associated with Cardura®. The indicated dose for BPH is 1 to 8 mg once daily. For
hypertension, the indicated dose is 1 to 16 mg once daily.

Cardura XL® (extended release tablet) is similar in appearance to a conventional tablet.
However, it consists of an osmotically active core surrounded by a semipermeable
membrane. The bilayer core is composed of a drug layer containing the drug and
excipients, and a push layer containing osmotically active components. These layers are
formed  e— ———————————sessmsm {0 form 2 single tablet shaped core.
The core is enclosed by a cellulose membrane that is permeable to water, but
impermeable to ions. Some of the other marketed drugs with similar delivery systems



include Procardia XL® (nifedipine), Glucotrol XL® (glipizide), and Ditropan XL®
(oxybutynin chloride) extended release tablets.

A single dose study examined the effects of food on the doxazosin 8 mg GITS tablet.
Both Cpax and AUC,.., were significantly greater in the fed state relative to the fasted
state for the 8 mg GITS tablets, increasing by 32% and 18%, respectively. Tax occurred
earlier in the fed (11 hours) compared to the fasted state (14 hours). The elimination
kinetics of doxazosin were similar for both the fed and fasted states (16.1 and 15.0
hours).

Cardura XL® is to be given initially at the 4 mg dose with a maximum dose of 8 mg.
Through extrapolation of these data, the sponsor has concluded that in the clinical
situation, the initial 4 mg dose of Cardura XL® given will cause a maximum plasma
concentration similar to 2 mg of the immediate release (IR) formulation. However, the
starting dose for Cardura® is 1 mg; which is known to be well tolerated in the patient
population and is to be used initially per current labeling prior to dose titration to obtain
the maintenance dose of an individual. 4

After seven consecutive days of daily doses of either 4 mg GITS tablet, 8 mg GITS
tablet, 4 mg IR, or 8 mg IR, the relative bioavailability of doxazosin from Cardura XL®
compared with the IR product was 54% at the 4 mg dose and 59% at the 8 mg dose.
Therefore, it was concluded that at steady state the two formulations were not
bioequivalent to one another. This was expected due to the modified release properties of
Cardura XL®. The data also indicated that the 4 mg and 8 mg doses for both
formulations were approaching dose-proportionality indicating that any extrapolations
between the two dose levels are valid. In addition, the fluctuating index of Cardura XL®
was reduced by 40% compared to the IR formulation indicating that the plasma
concentration of doxazosin may be more uniform from the Cardura XL® formulation
over the dosing interval, with a lower peak. However, intrasubject variability was not
assessed. Leaving the issue of the formulation’s variability from day to day in an
individual still unanswered.

Cinax 18 reduced to about 40% after the Cardura XL® compared to the IR formulation
while Cy, 1s maintained regardless of formulation for a given dose.

A bioequivalence single dose study of the two strengths of Cardura XL® revealed that
two 4mg GITS tablets were bioequivalent to an 8 mg GITS based on the 90% confidence
intervals for AUC and C,ax.

A single dose and multiple dose (7 days) pharmacokinetic analysis was performed
between young and elderly females and males in order to observe any gender or age
related effects with the administration of doxazosin. Upon a single 4 mg dose of the GITS
formulation, a gender effect was observed to be more pronounced in the young group
with females exhibiting Cpax and AUC,. values greater than the males (45 and 46%,
respectively). The elderly group had similar parameters between genders. Young females
had a higher Cpq and AUC,. when compared to the rest of the population as a whole



with an AUC 46% higher on day 1 and 20% higher on day 7 than young males. The
‘highest number of adverse events were reported in young females

The adverse events declined as time progressed and steady state was achieved. No age
related differences were observed to warrant dose adjustments between the elderly and
young population.

An efficacy study in BPH patients revealed that there is no significant correlation
between dose and plasma level for either doxazosin GITS or doxazosin IR. However,
this may be due to the small sample sizes for some of the doses and the high intersubject
variability oberved. In addition, PK/PD analysis was not part of the objectives of this
clinical trial. A PK objective was not clearly defined; which may have influenced the
outcome or may not have allowed for the optimization of prospective data collection and
analysis.

The sponsor proposed the following dissolution method and specifications for doxazosin
GITS tablets:

Apparatus: USP Apparatus 2 (rotating paddle)

Speed: 75 £ 3 rpm

Medium: SGF (900 mL) without enzymes

Temperature: 37£0.5°C

Release Specifications: 4 hours: Q wmm of Label Claim
8 hours: ems of Label Claim

16 hours: Q  wm of Label Claim

The proposed dissolution method is acceptable. However, the proposed release
specifications are not supported by appropriate IVIVC data and are not acceptable. The
recommended specifications are as follows:

4 hours: LY of Label Claim
8 hours: e of Label Claim
16 hours: Q @ f]abel Claim

The assay used to quantify doxazosin (HPLC/UV) was sensitive, specific, precise, and
accurate. The limit of quantification of doxazosin in plasma is 0.200 ng/mL.
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I.

QUESTION BASED REVIEW

INTRODUCTION

A. WHAT ARE THE HIGHLIGHTS OF THE CHEMISTRY FORMULATION AND
PHYSICAL-CHEMICAL PROPERTIES OF THE DRUG AND DRUG PRODUCT

FORMULATION ANDMANUFACTURING

Cardura XL® contains the same active ingredient as Cardura®, doxazosin mesylate. It is
to be marketed as 4 mg and 8 mg GITS tablets for oral administration. The 4 mg and 8
mg doxazosin GITS tablets have a common active layer, osmotic layer, and
manufacturing process. Their compositions are as follows:

. 4 mg 8 mqg
Function {mg/tablet) {(mg/tablet)
Component
——
Doxazosin Mesylate‘a.’ : 5.093 10.185

Polyethylene Oxide '
[ Y

Ferric Oxide Red

Magnesium Stearate

O
Polyethytene Oxide \

Sodium Chioride

—
Ferric Oxide, Red \

Magnesium Stearate

L
== =

Cellulose Acetate

g
N




An illustration of the release system is shown below:

B. WHAT 1S THE PROPOSED MECHANISM OF ACTION AND THERAPEUTIC
INDICATIONS?
Cardura XL® has the same mechanism of action as Cardura®  eonemmssma——"

e —————— R ] Cardura XL® and

Cardura® are selective inhibitors of the alphal subtype of alpha adrenergic receptors.
BPH is a common cause of urinary outflow obstruction in aging males. Severe BPH may
lead to urinary retension and renal damage. A static and dynamic component contribute
to the symptoms and reduce urinary flow rate associated with BPH. The static component
is related to an increase in prostate size caused, in part, by a proliferation of smooth
muscle cells in the prostatic stroma. However, the severity of BPH symptoms and the
degree of urethral obstruction do not correlate well with the size of the prostate. The
dynamic component of BPH is associated with an increase in smooth muscle tone in the
prostate and bladder neck. The degree of tone in this area is mediated by the alphal
adrenoceptor, which is present in high density in the prostate stoma, prostatic capsule and
bladder neck. Blockade of the alphal receptor decreases urethral resistance and may
relieve the obstruction and BPH symptoms. In the human prostate, Cardura® antagonizes
phenylephrine (alphal agonist)-induced contractions, in vitro, and binds with high
affinity to the alphalA adrenoceptor. The receptor subtype is thought to be the
predominant functional type in the prostate. Since alphalA adrenoceptors are of low
density in the urinary bladder (apart from the bladder neck), Cardura® should maintain
bladder contractility. Blockade of alphal (postjunctional) subtype adrenergic receptors
also lowers blood pressure in hypertensive patients with increased peripheral vascular
resistance.



C. WHAT IS THE PROPOSED DOSAGE AND ADMINISTRATION
The initial dose for Cardura XL® is 4 mg eseeessssssssssss BPH)
given once daily. Depending on the patient’s response, the dose may be increased to 8
mg; which is the maximum recommended dose ————————

II. CLINICAL PHARMACOLOGY

A. WERE THE CORRECT MOIETIES IDENTIFIED AND PROPERLY MEASURED TO
ASSESS CLINICAL PHARMACOLOGY?

Doxazosin mesylate was quantified in plasma. No metabolites were quantified in this

submission.

. ASSAY VALIDATION
One assay was used to quantify doxazosin, HPLC/UV. The method was sensitive,
specific, precise, and accurate. The limit of quantification of doxazosin in plasma using
HPLC/UV is 0.200 ng/mL

B. WHAT ARE THE EXPOSURE-RESPONSE RELATIONSHIPS FOR EFFICACY AND SAFETY
The clinical endpoint measured was the change in maximum urinary flow rate in patients
with BPH. No hypertension studies were performed. PK/PD correlations were performed
with no correlation found. However, the analysis was not part of the study objectives and
may have been performed in retrospect preventing the benefit of prospectively planning
the clinical trial and optimizing the collection of such data for PK/PD assessment.

C. WHAT DOSAGE REGIMEN ADJUSTMENTS IF ANY, ARE RECOMMENDED FOR EACH
OF THESE GROUPS?
e GENDER

Data from study DAZ-NY-96-009 showed that the young female population would
benefit from a dosage regimen adjustment due to the disproportionate higher number
of adverse events and the differences in pharmacokinetic parameters observed. -
However, the 4 mg GITS is the lowest dose available in this formulation. So dose
titration would not be possible in this population.

l. Cinax> Cinin, and AUCy.qa, In the young females had the highest intersubject
CV% on day one and day seven.

2. Young females had an AUC 46% higher on day ! and 20% higher on day
7 than young males.

The differences in AUC was statistically significant on. day 1 (p < 0.05); but not
by day 7. Additionally, the difference in AUC of 46% observed on day 1 was not
within the intersubject variation observed within this group; which was 40.1% for
young females.
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MEAW, COEFFICIENTS OF VARIATION AKD ARITHNETIC
Allﬂﬂliﬂc RA{IDS FOR Cmax, AUC{O-tau) AND Cmin
. PAGE 1 OF 1
DOXA2081R PROTOCOL OAZ-NY-96-009 Amsesecensmnsancsrstsscstansnsansesunncenne eansmasanses

.............................
.......................................

.....................................

Qender Age
Hate female Young Etderly

e et WRY el T ETEW
oay 1 Cmax (nn/nl.) 6._91(3‘.7%) 10.02¢39.1X) 9.35(31.4%) 10.47(35,.8%X) 1.3% 1.08 1.4% 1.12
Oay 7 Cmax (.ﬂl/!l) 15.86(32.7%) 19.26¢59.8X) 20,.82¢21.5%) 20.72(18.8%) 1.29 1.08 .21 1.01
Day 1 AUC(O-tau) (ng.h/ml) 106,7(23.0%) 155.8¢40.1%) 151.2(32.0X) 163.3(31.7X) 1.42 1.05 1.46 1.08
pay 7 AUC(O-tau) (ng.h/ml) 307.5¢33.%%) 368,1¢62,4%) 408.7(26.6%) 428.5(21.3%) 1.33 1.16 V.20 1.05
15,42¢569.6X) 15.63¢39.3%) 17.64(20.5%) 1.36 1.14 1.34 1,13

pay 7 tmin (ng/ml) 11,50¢40.5%)

Mbasesreammmcsantesaaciasenatioatenntsasansecanaanasnsaansnrn
..........................................................

€ = Elderly, ¥ = Young, f v nmh, N = Male

19JANST 17158
g::;rum Pr\1484004 \STATS\PK\CITABS 20JAN97 14:53

Sources APPENDIX 111 LISTINGS 4.1-4.4

Thirty-four adverse events were reported in young females during the study with
31 being attributed to study drug. Fifteen of the 31 study drug related adverse
events that were reported (48%) occurred by day 1. By day 2, a total of 22 adverse
events had occurred, accounting for 71% of all study drug related adverse events
occurring in the young females. By day four, 84% of all adverse events reported
by this population had already occurred indicating that a possible dose titration for
young females may be required. The standard doxazosin labeling recommends a
starting dose of 1 mg for all patients and dose titration to the desired dose for that
individual. However, the 4 mg GITS is the lowest dose available in this
formulation. So dose titration would not be possible in this population. The
adverse events declined as time progressed possibly indicating that young females
adjusted to the initial dose given of 4 mg GITS (equivalent to a 2 mg standard
formulation dose according to the bioavailability study reports submitted).

3. Additionally, young females appear to have experienced a higher spike in
concentrations initially on day 1 than any other group possibly accounting for the
adverse events seen on day 1 (48% of all adverse events were reported on day 1).

e FELDERLY

The sponsor did conduct a study evaluating the effects of age on the
pharmacokinetics of doxazosin. However, the small differences observed in the
pharmacokinetics and the safety profile of this population does not warrant a
change in dose.

1. BIOPHARMACEUTICS
A. WAS AN ADEQUATE LINK ESTABLISHED BETWEEN THE CLINICAL AND TEBE-

MARKETED FORMULATIONS OF DOXAZOSIN
All studies submitted were performed with the to be marketed formulation.



B. DOES THE 4 MG AND 8 MG GITS DOSAGE STRENGTHS MEET THE CONTROLLED
RELEASE CLAIMS MADE FOR IT?

Yes, the formulation is a controlled release product; but it does not meet the true
definition of a controlled release product as per “The Orange Book™ and does not offer an
extension of the current dosing interval for the immediate release formulation. A relative
single-dose bioavailability study (DAZ-NY-96-008) was conducted between the 2 mg
doxazosin standard formulation and the 8 mg GITS formulation under fasted conditions.
The Cuax that was achieved for the 8 mg GITS tablet was 17.3 ng/mL and 13.4 ng/mL for
the standard formulation (Cpax was smaller for the standard tablet compared to the GITS -
approximately 29%). When the Cpa was dose normalized to 2 mg, the GITS 8 mg
formulation had a Cy.x that was 68% smaller than the 2 mg standard tablet.

The AUCy. for the 8 mg GITS formulation was greater compared to the standard 2 mg
tablet (64%). However when dose normalized to 2 mg, the 8 mg GITS tablet had an
AUCy., that was 30% smaller than the 2 mg standard tablet. In addition, T occurred
significantly earlier with the standard tablet (2 hours) compared to GITS tablet (14
hours). Please refer to tables and graphs below in item C.

Bioequivalence was established between 2 GITS 4 mg tablets and one 8 mg GITS tablet
as demonstrated below (no SD was given):

Treatmen( ’
Parameter 2x4mg ' 1x8mg P valug
Doxazosin GITS Doxazosin GITS
Crax (NG 25 25.4 <0.05
T () 15 14 0.79
AUCo4y (Ng.Ym) 719 765 gﬁ
AUCo.. (ng.Ymi) 735 780
Thatf () 16.6 15.8 0.11
90% Confidence Interval
Parameter Geometric Mean Ratio (%) | of Geometric Mean Ratio (%)
Conex (n@/M) 89 81 97
AUCo. (ng.lvmb) 04 87,103
AUCop. (ng-fvmi) g5 87, 163
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MEAN PLASMA CONCENTRATIONS OF DOXAZOSV

30

20 A

Plasmao concentration {ng/ml)

[o] 12 24 36 48 60 72 84 96
Time post—dose (h)
Wbk 2x4mgGITS ©©00 1x8mgGNS

Data: 18JULIE 21:46 |
Program: s: ! stots f clin | 1484003 | pk 1 MEANFIG 27N0OV96 11:19

Source: APPENDIX 1 LISTING 3

A multiple dose, two-way crossover pharmacokinetic (DAZ-NY-96-007) study
demonstrated that the fluctuation index values were reduced for the GITS in comparison
to the standard formulation (41% and 38%, respectively), consistent with controlled
release properties of the system. Cyax values for both the 4 and 8 mg GITS tablets when
compared to the 4 and 8 mg standard tablet, were smaller as well ( 10.1 ng/ml versus 28.2
ng/ml for the GITS versus the standard, respectively and 25.8 ng/ml versus 64.4 ng/m}
for the GITS versus the standard, respectively). However, the benefit of a controlled
release formulation in this indication remains unclear since doxazosin standard and GITS
formulations are both administered once daily. Below are the PK parameters for C
Tmax, AUC: Cmim Thalf, Frela and FI(ratio):

max»

\ Doscazosin Doxazosin P Doxarosin Doxazosin P
Parameter GITS (4my) | Standard (4mg) | Value | GTTS(8 Standacd B mg) { Value
Conan {570) 10.1 22 .05 5.8 644 Q0
Vo () 8 4 D05 ] 4 .05
AUCy gy (g 1r0i) 183 356 Q05 amn &3 <0.05
Cown (/i) 56 e5 0.083 156 170 0.4
Toa(V NA NA NA 46 205 (KE]
Foi(%) 54.4 100 NA 546 . 100 NA
Fl (rafio) 0.597 147 .05 0517 137 .05
" NA = Not applicable, srminal efimingtion phase unable & be gefned
P Valyss sre basad on ANOVA )
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MEAN PLASMA CONCENTRATIONS OF DOXAZOSIN AT STEADY STATE t

=

Plosmo concentration (ng/mL}

T3 48 60 72 84 96
Time post—dose (h)

L GITS4mg ©© O Standord 4 mg
& -0-a GITS 8 mg e—e—e Stondord 8 my

Data: 23AUGS6 16:18
©rogrom: s: | stols P clin§ 1484001 { pk ! meangrl 300CT96 12:14

Source: APPENDIX I LISTING 4

C. DOES THE BIOAVAILABILTY PROFILE OF THE DRUG PRODUCT RULE OUT THE
OCCURRENCE OF DOSE DUMPING

Yes. A food effect study (DAZ-NY-96-008) was conducted in which the comparative

- bioavailability of a doxazosin GITS 8 mg tablet in normal volunteers under fasted and fed

conditions was determined and compared to the bioavailability of a standard doxazosin 2

mg tablet under fasted conditions.

Both Cax and AUC (4 and 1) were significantly greater in the fed state relative to the
fasted state for the 8 mg GITS tablets, increasing by 32% and 18%, respectively. Tax
occurred significantly earlier in the fed (11 hours) compared to the fasted state (14
hours). The elimination kinetics of doxazosin were similar for both the fed and fasted
states.

Parameter . Doxazosin  Doxazosin | i Doxazosin ' Doxazost | ;
GITS8mg GITS8mg | | Standard2mg - nGITS 8 | !
. (fasted) (fedy | P-valve | (fasted) mg | P~
: i : _(fasted)# | value -
Croax S 113 L 228 | <0.05 | 134 . 43 <0.05
(ngfral) : f ' '
Tenax (1) | 14 _ 11 <0.05 2 14 <0.05 -
AUCq, | 526 | 619 <005 | 179 L1431 <0.05 ;
AUGCo. 536 630 <0.05 | 190 I 134 | <0.05
(ng.h/mi) El v ;
Thatf(h) | 150 | 164 | 0.097 13.9 150 | 0.053
#Data nomalised to 2 mg




However, the differences observed did not result in the observance of dose dumping as
demonstrated below:

30

Plasma concentration (ng/mi)

MEAN PLASMA CONCENTRATIONS OF DOXAZOSIFI‘J

Time post—dose (h)

e GERF eee ORYT aee Swpmmigms-
Dolo: 29JULS6 20:59 *
Progrom: 8: | stals | clin | 1484002 | pk | KEINFIG 27NOV96 11:00
Source: APPENDIX fI) LISTING 3
D. IS THE STEADY-STATE PERFORMANCE OF CARDURA XL® EQUIVALENT TO THE

CURRENTLY MARKETEDCARDURA® NONCONTROLLED RELEASE PRODUCT?
No. The GITS formulation’s pharmacokinetic parameters are consistent with the
properties of a controlled release formulation comparison to the standard currently
marketed product.

—

. mm( Ooxazosin P Daxazogin Daxxzosin P

Parameter dmg) | Standard (4mg) | Velos | GNS(3mg) | Standacd Value
Co (/0] 10. 282 005 - 58 64 055
Vo () 8 4 005 $ 4 <0.05
AUC. ) (M.iTV) 183 36 .05 n 83 .05
Cown (00H) 55 5 0.083 158 170 023
T () NA HA NA 86 205 (R
Fro (%) 54.4 100 NA 58.6 100 NA
Fl (ratio) 0.597 147 <005 0517 137 <0.05

re—

" NA =Not apphicable, termiral eNTinakon phase unable & be Gafined

P Valyss are basad on ANOVA
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MEAN PLASMA CONCENTRATIONS OF DOXAZOSIN AT STEADY STATE l
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Source: APPENDIX I LISTING 4
E. DOES THE DRUG PRODUCTS FORMULATION PROVIDE CONSISTENT

PHARMACOKINETIC PERFORMANCE BETWEEN INDIVIDUAL DOSAGE UNIT®

Not able to assess if product provides consistent pharmacokinetic performance because
intrasubject variability was not performed even though it is possible to assess in two
studies (DAZ-NY-96-007and DAZ-NY-96-009). Much variability was observed
throughout all the clinical trials. The intersubject CV% ranges were between 33.6 and
67.7 throughout the studies for the 8 mg GITS formulation. The 4 mg GITS formulation’s
intersubject CV% ranges between 47.2 and 74%. The intersubject CV% seems to be
relatively wide and not consistent with the characteristics of a product that provides
consistent pharmacokinetic performance between individual dosage units.

F. ARE THE SPONSOR PROPOSED DISSOLUTION MEDIUM AND SPECIFICATIONS
ACCEPTABLE?

The following proposed dissolution method for Doxazosin 4 and 8 mg GITS Tablets is

appropriate and acceptable.

Apparatus: USP Apparatus 2 (rotating paddle)
Speed: 75+3 rpm

Medium: SGF (900 mL) without enzyines
Temperature: 37£0.5°C
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However, the following proposed release specifications for Doxazosin 4 and 8 mg GITS
tablets are not acceptable.

4 hours: Q = of | abel Claim

8 hours: e of Label Claim

16 hours: Q e of Label Claim

OCPB considers that the proposed release specifications are not acceptable due to the
following concerns:

a. The sponsor did not conduct a true IVIVC study and analyses for the
development of adequate release specifications. Therefore, IVIVC cannot
be used to support their proposed specifications.

b. The specifications are not tight enough to ensure product quality in the
manufacturing of large amounts of the new formulation.

Therefore, in the absence of an acceptable IVIVC, the maximum width allowed, as per
the guidance is the + 10%. The following dissolution specifications are recommended for
the 4 mg and 8 mg doxazosin GITS tablets.

Agency’s recommended release specifications for Doxazosin 4 and 8 mg GITS
tablets:

4 hours: mms—— of Label Claim

8 hours: ‘esmmm  of Label Claim

16 hours: Q e of Label Claim

G. IS THE PROPOSED LABELING FOR CARDURA XL ACCEPTABLE?
The proposed labeling for Cardure XL is acceptable provided the Reviewer Labeling

Comments described in the Recommendation (page 3) are addressed by the sponsor.

A copy of the proposed package insert for Cardura and Cardure XL is included in
Attachment L

Appears This Way
On Original
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STUDY DAZ-N/S/DK-95-001 — A 15 WEEK, DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL OF
THE EFFICACY AND SAFETY OF DOXAZOSIN VERSUS DOXAZOSIN GITS IN PATIENTS WITH BENIGN

PROSTATIC HYPERPLASIA

STUDY INVESTIGATOR AND SITE: Multi-site study involving 97 sites in 3 countries
(Denmark, Norway, and Sweden) and 98
Principal Investigators (see volume 32 for
details)

REPORT # DAZ-N/S/DK-95-001
VOLUMES # 32 - 35

OBJECTIVES:

To compare the efficacy and safety of doxazosin controlled release (GITS) versus doxazosin
IR-immediate release (standard) versus placebo in subjects with benign prostatic hyperplasia
(BPH).

FORMULATIONS:

Doxazosin GITS 4 and 8 mg tablets (Lot nos. P-3190-01-001 and P-3191-01-001,
respectively)

Placebo Doxazosin GITS 4 and 8 mg tablets (Lot nos. P-3189-01-001 and P-3192-01-001,
respectively) ;

Doxazosin standard 1, 2, 4, or 8 mg tablets (Lot nos. P-2601-02-002, P-2602-02-

003, P-2603-09-001, and P-2607-11-001, respectively)
Placebo Doxazosin standard 1 and 2 mg tablets (Lot no. P-2599-08-001)
4 and 8 mg tablets (Lot no. P-2605-07-001)

STUDY DESIGN:

This was a randomized, double-blind, double-dummy, parallel-group, multicenter trial of
three oral treatments: doxazosin standard (1, 2, 4, or 8 mg), doxazosin GITS (4 or 8 mg), and
placebo. Tablets were to be taken once daily (dose titration dependent on adverse events,
blood pressure response, and BPH response). The trial consisted of a two week wash-out
period (Phase I), a two-week single-blind placebo run-in (Phase II), and a 13-week double-
blind treatment period (Phase III). A total of 1020 BPH patients were screened and 795 were
randomized, of which 317 were randomized to the doxazosin GITS treatment group, 322
subjects to the doxazosin standard treatment group, and 156 to the placebo treatment group.

Drug Administration:
Phase I

No medication .

Washout period for 2 weeks.

Phase II
Placebo doxazosin standard (1, 2, 4 and 8 mg) and placebo doxazosin GITS (4 and 8 mg).

Once daily for 2 weeks.

Phase III
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Test Doxazosin GITS 4 or 8 mg and placebo doxazosin standard 1, 2, 4, or 8 mg.
Once daily for a total of 13 weeks. Doxazosin GITS 4 mg and placebo
doxazosin standard for 7 weeks followed by 4 or 8 mg doxazosin GITS and
placebo doxazosin standard for six weeks.

Reference A Doxazosin standard 1, 2, 4, or 8 mg and placebo doxazosin GITS 4 or 8 mg.
Once daily for a total of 13 weeks. Doxazosin standard 1 mg and placebo
doxazosin GITS for one week followed by automatic up-titration to 2mg for
two weeks. After this time, 2 mg or 4 mg for four weeks followed by 2 mg or 4
mg or 8 mg for six weeks plus placebo doxazosin GITS.

Reference B Placebo doxazosin GITS and placebo doxazosin standard.
Once daily for a total of 13 weeks (see dosing schedules above).

ANALYTICAL METHODS:
Plasma samples were to be shipped to the analytical laboratory for assay of doxazosin levels
using a pre-validated analytical method. Further details were not provided

PK SAMPLE COLLECTION:

Plasma samples were collected at centers in Norway only. On weeks 0, 9, and 15 (visits 1, 5,
and 6), blood samples (10 mL) were collected at trough (20 to 28 hours after the previous
dose).

PK/PD ANALYSIS:

The plasma levels of doxazosin from the two active treatment groups were categorized and
used to summarize the change in maximum urinary flow rate at weeks 9 and 15. Plasma levels
were also summarized by dose level of doxazosin at weeks 9 and 15.

RESULTS:

There was no significant correlation between dose and plasma level for either doxazosin GITS
or doxazosin standard. The results of the t-test of within treatment differences in plasma levels
were not statistically significant. This may be due to the small sample sizes for some of the
doses and to the high between-subject variability observed. A summary of doxazosin plasma
levels by dose is presented below:
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NA=Not Applicable

Dose Doxazosin GITS (n=317) Doxazosin Standard ;
{mg/day) (n=322) |
) n median n median ‘
{ng/mt) (ng/mi) 2
Week 9 1 0 NA 0 NA f
2 0 NA 4 7.34
4 24 7.52 24 7.53
8 0 NA 0 NA
p-value _ NA 0.791 ;
Speamman’s Corvelation Coefficient (p-value) NA 0.1137 (0.564) '
Week 15 1 0 NA 0 NA
2 0 NA 0 NA i
4 12 - 10.75 5 13.30 '
8 20 12.85 25 16.60
p-value ‘ 0.078 0.072 i
Spearman's Correlation Coefiicient (p-vaiue) 0.2167 (0.233) 0.2893 (0.121) i
|

There was no statistically significant correlations between plasma level of doxazosin and
change from baseline in maximum urinary flow rate for either treatment group at weeks 9 and
15. Some of the sample sizes were small and between subject variability was high. Given the
lack of a statistically significant correlation between dose and plasma level, a correlation
between plasma level and maximum urinary flow rate is not necessarily expected. The change
from baseline in maximum urinary flow rate categorized by doxazosin plasma levels is
summarized in the table below:

Doxarosin Plasma bevel Doxazosin GITS (=317} Doxazosin Standard
(ng/mi) {¥=322)
n " median A median
v . , {mifsec) (milfsec)
Vaeok O . <6.92 9 24D 14 1.75
>6.92-10.45 g 1.60 7 -0.40
>40.45-16.10 4 2.30 5 210
- »18.10 3 (.50 2 0.45
Fearson's Corrslation Coefficient (p-vaiue) -0.173 (0.418) 0.056 (0.776)
Weak 15 <6.92 <] 0950 2 .65
>6.92-30.45 8 2.00 q 4.25
>30.45-16.10 11 2.30 9 2,10
>16.10 8 180 15 2.30
Pearson’s Correlation Coefficient (p-value) C 0215 (0.254) Th.042 {0.828)

SAFETY:

No pharmacodynamic correlation was performed between adverse events and doxazosin
pharmacokinetics. The most commonly reported treatment-emergent adverse events were
dizziness, headache, vertigo, asthenia, flu-syndrome, back pain, postural hypotension, and
nausea with the majority being mild or moderate. The most common treatment-emergent
adverse events leading to discontinuation and considered to be related to study drug were
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dizziness, headache, vertigo, postural hypotension, and tiredness. One event in the doxazosin
standard treatment group was considered to be a treatment related serious adverse event.

CONCLUSIONS:

The correlation between dose and plasma level was not statistically significant for either
doxazosin GITS or doxazosin standard. Similarly, there was no correlation of statistical
significance between plasma level of doxazosin GITS or doxazosin standard and change from
baseline in maximum urinary flow rate. No PK/PD correlations were performed between the
safety data collected and doxazosin PK.

REVIEWER’S COMMENTS:

1. PK/PD analysis was not part of the objectives of this clinical trial. A PK objective was not
clearly defined; which may have influenced the outcome or may not have allowed for the
optimization of prospective data collection and analysis.

Appears This Way
On Origina
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STUpY DAZ-NY-96-008 — COMPARATIVE BIOAVAILABILITY OF THE DOXAZOSINGITS 8 MG
TABLET IN HEALTHY VOLUNTEERS WHEN ADMINISTERED UNDER FASTED AND FED CONDITIONS
VERSUS A STANDARD DOXAZOSIN2 MG TABLET.

STUDY INVESTIGATOR AND SITE:

REPORT # DAZ-NY-96-008
VOLUME# 9 and 10

OBJECTIVES:

To determine the comparative bioavailability of a doxazosin gastrointestinal therapeutic
system (GITS) 8 mg tablet in normal volunteers when administered under fasted and fed
conditions versus a standard doxazosin 2 mg tablet.

FORMULATIONS:
TEST— GITS 8 mg tablet (Lot no. P-3191-01-001)
REFERENCE— Doxazosin standard 2 mg tablet (Lot no. P-2602-04-001)

STUDY DESIGN:

An open-label, single-dose, three-way crossover study, with a seven day washout between
treatments, in 24 healthy male subjects aged 18 — 40 years. The study comprised three phases
with subjects receiving a doxazosin GITS 8 mg tablet under fed and fasted conditions and a
doxazosin standard 2 mg tablet under fasted conditions. The comparatively low dose of the
standard formulation was used, as initial doses above 2 mg are known to be poorly tolerated
(i.e., syncope, dizziness, or orthostatic hypotension). However, the initial starting dose of
Cardura® 1s indicated as a 1 mg dose once daily. Subjects receiving the dose regimen under
fed conditions had a high fat breakfast immediately prior to dosing. Contents of the breakfast
was not provided. Subjects receiving the dose regimen under fasted conditions were fasted
for at least 10 hours before dosing and received no food until lunch at approximately 4 hours
post-dose. Subjects were randomly assigned to treatment groups according to a computer-
generated randomization code. The treatment for each study phase was:

Group | No. of Phase I (Day 1) Phase II (Day 8) Phase I1I (Day 15)
Subjects
A 8 2 mg Standard — fasted | 8 mg GITS — fasted | 8 mg GITS — fed
B 8 8 mg GITS — fasted 8 mg GITS — fed 2 mg Standard - fasted
|c 8 & mg GITS — fed 2 mg Standard - fasted | 8 mg GITS — fasted
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ANALYTICAL METHODS:

Plasma samples were assayed for doxazosin by s —
——————mssssssse  sing a validated HPLC assay with fluorescence
detection.

Linearity
The standard curve was linear over a range of 0.200 to 20.0 ng/mL (> > 0.9975).

Precision

The variability of the back-calculated concentrations of the calibration standards ranged from
1.9% to 5.7%. The between-day variability did not exceed 6.8%. The within-day
reproducibility did not exceed 2.3%.

Accuracy

The accuracy of the method was determined by comparing the means of the measured
concentrations with the theoretical concentration of doxazosin in fortified plasma. The
deviations of the mean values for the QC samples did not exceed 2.4%.

Lower Limit of Quantitation (LLOQ)
This was set at 0.200 ng/mL with a relative standard deviation for the back-calculated
concentration of 5.7% and a deviation of 8.1% from the theoretical concentration.

SAMPLE COLLECTION: _
On days 1, 8, and 15, blood samples (10 mL) were collected at pre-dose and at 1, 2, 3, 4, 6, 8,
10, 12, 14, 16, 24, 48, 72, and 96 hours post-dose.

RESULTS:
The pharmacokinetic parameters of doxazosin obtained from the three phases are listed

below.

Mean variables (geometric for Ciax, AUCo.c and AUCq.w, arithmetic for Tumay and T n=24):

Parameter |, Doxazosin Doxazosin | |  Doxazosin : Doxazost | ;
GITS8mg GITS8mg | Standard 2mg - nGl‘I‘SB ! i
| (fasted) (fod) | Pvalue | (fasted) P-
: i : _(fastod)# value |
Corc . 113 i 228 | <005 | 134 . 43 <0.05
gty ] : | |
Tonex () : 14 1 <0.05 2 P14 <0.05 -
AUCq. | 526 | 619 <0.05 | 179 £ 131 <0.05 |
AUCo., 536 630 <0.05 | 190 i 134 | <0.05
(ng.h/mi) ! o :
Thalf(h) 15.0 16.1 | 0.097 13.9 |__15.0 | 0.053
#Data nomalised to 2 mg '

Both Ciax and AUC (g and ¢.¢) were significantly greater in the fed state relative to the fasted
state for the 8 mg GITS tablets, increasing by 32% and 18%, respectively. T occurred

40



significantly earlier in the fed (11 hours) compared to the fasted state (14 hours). The
elimination kinetics of doxazosin were similar for both the fed and fasted states. Intersubject
variability was performed with all of the modes of administration of doxazosin. Cpy, at 24
hours in the fed state; which would theoretically be the next time for a new dose of doxazosin
GITS resulted in a mean of 14.1 ng/ml with a standard deviation of 6.252 ng/ml and a CV%
of 44.1 (raged from 5.63 to 33.10 ng/ml). Since this was a single dose study, a 96 hour final
plasma level was obtained resulting in a concentration of 0.4 ng/ml + 0.314, and a CV% of

67.7 (range: 0.00 to 1.48 ng/ml).

The maximum plasma concentration under fasted conditions that was achieved for the 8 mg
GITS tablet was 17.3 ng/mL and 13.4 ng/mL for the standard formulation. Cpax was smaller
for the standard tablet compared to the GITS (approximately 29%). The AUCy. for the 8 mg
GITS formulation was greater compared to the standard 2 mg tablet (64%). In addition, Tiax
occurred significantly earlier with the standard tablet (2 hours) compared to GITS tablet (14
hours). Cpin at 24 hours for doxazosin GITS under fasted conditions resulted in a mean of
12.6 ng/ml with a standard deviation of 4.893 ng/ml and a CV% of 38.8 (raged from 4.06 to
21.3 ng/ml). Once again since this was a single dose study, the final plasma level collected
was at 96 hours; which had a corresponding concentration of 0.4 ng/ml + 0.257, and a CV%
of 63.8 (range: 0.00 to 1.01 ng/ml).

The CV% for the fasted 2 mg standard formulation was 32.7 ng/ml at 24 hours with a mean of
2.2 ng/ml £ 0.745 (ranged from 0.86 to 3.97 ng/ml). At 96 hours, there was insufficient data
to make the analysis. However, at the 72 hour time point the Cyin had a mean of 0.1 ng/ml +
0.168 and a CV% of 100.2. All CV% information for all studies can be found in Appendix IIL

For the GITS treatment, plasma concentrations of doxazosin remained at a plateau until
approximately 16 to 24 hours post-dose before a gradual decline in a mono-exponential
manner. There was no plateau in the plasma concentrations of doxazosin and the disposition
phase was biphasic for the standard tablet treatment. The mean elimination half-life was
similar for both treatments (mean values of 15.0 and 13.9 h for GITS and standard treatment,
respectively).

Below is the mean plasma concentration time profiles of all three phases.

MEAN PLASMA CONCENTRATIONS OF DOXAZOS".‘l
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The geometric mean ratios and 90% confidence interval of the ratios for comparisons of Cyax,
AUC,.; and AUC,., between the fed and fasted states for the 8 mg GITS were:

1A ' 90% Confidence Interval |

Parameter - Geometric Mean Ratio . of Geometlric Mean Ratio |
Cra (/M0 142 ' 110, 1.48
AUCq: (ngml) 1.18 ‘1 1.08, 1.29
AUC. (nuhmh 1.18 ' 1.07,1.28

SAFETY:
No subjects discontinued the study due to adverse events and no deaths were reported. All

subjects completed the study with no serious adverse events reported.

CONCLUSIONS:
The 90% confidence interval between the fed and fasted state was not passed. However, the

differences observed in Cg.x and AUC for GITS under the fed and fasted conditions will
likely not result in clinically significant differences. Therefore, Doxazosin GITS tablet can be
admuinistered with or without food.

ears This Way
On Original
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STUDY DAZ-NY-96-010 — COMPARATIVE BIOAVAILABILITY OF TWO4 MG DOXAZOSIN GITS
TABLETS VERSUS ONE8 MG DOXAZOSIN GITS TABLET IN HEALTHY VOLUNTEERS

STUDY INVESTIGATOR AND SITE: Dr. D. Kleinermans
Pfizer Clinical Research Unit
808 Rue De Lennick
Brussels
Belgium, B-1070

REPORT# DAZ-NY-96-010
VOLUME# 13

OBJECTIVES:
To determine the relative bioavailability and pharmacokinetics of 2 X 4 mg doxazosin GITS

versus 1 X 8 mg GITS tablet.

FORMULATIONS:
TEST: GITS 4 mg tablet (Lot no. P-3190-01-001)
REFERENCE: GITS 8 mg tablet (Lot no. P-3191-01-001)

STUDY DESIGN:

An open-label, randomized, single-dose, two-way crossover study, with a seven day washout
between treatments, in 24 healthy male subjects aged 18 — 40 years. The study comprised two
phases. In the first study phase, GITS tablets (2 X 4 mg tablets or 1 X 8 mg tablets) were
administered orally with 180 mL of water, according to the randomization schedule. In the
second study phase, the alternative treatment was administered following the same treatment
regimen. Subjects received their dose under fasted conditions and were fasted for at least 10
hours before dosing and received no food until lunch at approximately 4 hours post-dose.

ANALYTICAL METHODS:

Plasma samples were assayed for doxazosin by o m————————

| —————  5ing a validated HPLC assay with fluorescence
detection.

Linearity
The relationship between the peak and height ratio and concentration was linear over a range
of 0.200 to 20.0 ng/mL (r* > 0.9965).

Precision
The variability of the back-calculated concentrations of the calibration standards ranged from
2.5% to 8%. The between-day variability did not exceed 10.7%.

Accuracy

The accuracy of the method was determined by comparing the means of the measured
concentrations with the theoretical concentration of doxazosin in fortified plasma. The
deviations of the mean values for the QC samples did not exceed 5.3%.
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Lower Limit of Quantitation (LLOQ)
This was set at 0.200 ng/mL with a relative standard deviation for the back-calculated
concentration of 7.6% and a deviation of 4.5% from the theoretical concentration.

SAMPLE COLLECTION:
On days 1 and 8, blood samples (10 mL) were collected at pre-dose and at 1, 2, 3, 4, 6, 8, 10,

12, 14, 16, 24, 48, 72, and 96 hours post-dose.

RESULTS:
The pharmacokinetic parameters of doxazosin obtained from the two phases are listed below.

Mean parameters (geometric for Cpax, AUCy: and AUC.«, arithmetic for Trpax and Thas
n=23):

Treatment
Parameter 2x4myg 1x8mg P value
Ooxazosin GITS Doxazasin GITS
Craax (RO 2240 251 0.074
Twax () 15 15 0.94
—1 AUCs: (ng.h/mb} | 687 751 0.36
AUCo.. (ng-h/mf) 702 785 0.38
: Thalf ) 16.0 15.6 0.20

There were no statistically significant phase or group effects nor any statistically significant
differences between treatments for any of the pharmacokinetic parameters analyzed.
However, the bioavailability of doxazosin was greater for the 1 X 8 mg dose strength with
mean Cpax and AUC values being higher in comparison with the 2 X 4 mg dose strength.

The geometric mean ratios and 90% confidence interval of the ratios for comparisons between
the 2 X 4 mg (test) and 1 X 8 mg (reference) dose strengths were as follows:

90% Confidence Interval
Parameter Geometric Mean Ratio (%) | of Geometric Mean Ralio (%)
Crnax (/MY 88 78, 99
AUCo, (ng.Vmi) 92 79, 107
\ AUCq., (ng.h/ml) 92 80, 107

Intersubject variability for Cin at 24 hours post the single 2 X 4 mg dose was 36.6% with a
mean of 17.3 ng/ml + 6.339 and a range of 4.19 to 33.1 ng/ml. At the final 96 hours collection
time point, the mean resulted in a Cp, of 0.634 ng/ml + 0.4219 ng/ml and a CV% of 66.6
(range: 0.00 to 1.49 ng/ml). The 1 X 8 mg GITS dose had statistical parameters of 18.5 ng/ml
+ 6.208 for Cpin, a CV% of 33.6 ng/ml, and a range of 7.05 to 32.2 ng/ml at the 24 hour time
point. At 96 hours Cyi, was observed to be 0.581 % 0.321 ng/ml (range of 0.00 to 1.28 ng/ml)
and a CV% of 55.2. please refer to Appendix III for further details by study number.

There were 2 subjects who were considered to be pharmacokinetic outliers: Subject 3 at the
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2 X 4 mg dose and Subject 22 at the 1 X 8 mg dose who had AUCy.,, ratios of 2.375 and
0.206, respectively. As a result, a second analysis of the data was performed which excluded
these two subjects. The mean parameters (geometric for Cpax, AUC, and AUCy., arithmetic
for Tmax and Thar; n=21) excluding the pharmacokinetic data for the mentioned subjects were:

Treaiment P val
mete 2x4 ' 1x8mg vaiue

Para d Doxazoﬁt‘:‘gn"s Doxazosin GITS
G (VD) 25 254 <0.05
Tonee () 15 14 0.79
AUCo4 (ng./mi) 719 785 025
AUCo... (ng.vmi) 735 780 0.z
Thalf () 16.6 1538 0.11

There were no statistically significant phase or group effects and there were no statistically
significant differences between treatments for any of the pharmacokinetic parameters
analyzed, with the exception of Cpax, wWhich was 13% higher for the 1 X 8 mg dose.

The geometric mean ratios and 90% confidence interval of the ratios for comparisons between
the 2 X 4 mg (test) and 1 X 8 mg (reference) dose strengths (excluding data from subjects 3
and 22) were as follows:

90% Confidence interval
Parameter Geometric Mean Ratio (%) | of Geometric Mean R:ﬁ'z {%)
Croex (Q/M) 89 81, 97
AUCq, (ng.lvmi) 94 87,103
| AUCo.. (ng vim) 85 87, 163

Indicating that the two treatments were bioequivalent.

Below is the mean plasma concentration versus time profiles of doxazosin for both treatment
groups.

MEAN PLASMA CONCENTRATIONS OF DOXAZOSN
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SAFETY: :
No subjects discontinued treatment or had the planned dose regimen modified because of

adverse events. All subjects completed the study with no serious adverse events reported.

CONCLUSIONS:
Twenty four male subjects were recruited into the study with 23 completing the study. Subject

23 withdrew from the study for personal reasons. He received the 1 X 8 mg doxazosin GITS
treatment in the first study phase. He withdrew from the study 3 days after dosing and did not
receive treatment in the second study phase. Subject 22 was deleted from the second analysis
since he was considered to be an outlyer. Upon exclusion of his data, no clinically significant
differences between the two treatment groups were observed. The 2 X 4 mg and 1 X 8 mg
dose strengths of doxazosin GITS resulted in pharmacokinetic profiles which could be
considered to be bioequivalent.

pec\'s This way
On Oﬂg‘ﬂﬁ‘

46



STuDY DAZ-NY-96-007 — PHARMACOKINETIC EVALUATION OF DOXAZOSIN GITS
FORMULATION TABLETS4 MG AND 8 MG VS DOXAZOSIN STANDARD FORMULATION TABLETS4
MG AND 8 MG IN HEALTHY MALE VOLUNTEERS

STUDY INVESTIGATOR AND SITE:

REPORT # DAZ-NY-96-007
VOLUME# 11 AND 12

OBJECTIVES:

To assess the pharmacokinetic characteristics of multiple doses of doxazosin GITS
formulation, 4mg and 8 mg tablets, versus the standard formulation tablets containing 4 mg
and 8 mg doxazosin, in healthy male volunteers.

FORMULATIONS:
TEST: GITS 4 mg tablet (Lot no. P-3190-01-001)
8 mg tablet (Lot no. P-3191-01-001)
Placebo 4 mg tablet (Lot no. P-3189-01-001)
REFERENCE: DOXAZOSIN STANDARD 1 mg tablet (Lot no. P-2601-05-001)
2 mg tablet (Lot no. P-2602-04-001)
4 mg tablet (Lot no. P-2603-05-001)
& mg tablet (Lot no. P-2607-01-002)
STUDY DESIGN:

This was an open, randomized, two-way crossover study to comparatively evaluate the
multiple dose pharmacokinetics of doxazosin GITS and doxazosin standard formulation in 35
healthy male subjects aged 18 — 60 years. The study comprised two Phases. Subjects were
randomized to receive single oral daily doses of either GITS or standard formulations in
Phase I (Day 1 to 21). After a wash-out period of 7 days, subjects were crossed-over to
receive the other formulation in Phase II (Days 29 to 49). The GITS formulation was
administered as placebo for 7 days, 4 mg for 7 days and 8 mg for 7 days. The standard
formulation was administered as 1 mg for 2 days, 2 mg for 5 days, 4 mg for 7 days and 8 mg
for 7 days.
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Phasel
-7 8-14 15-21 22-28
Pl o~ ; GITS8 mg  Washout
Placebo Placebo GITS 4 mg
GmuGroug; Standard Standard Standard Standard - Washout
1mg 2 mg 4 mg 8mg
" Cross-Over
Phase 2 |
-43-49 50-53
29-30 31-35 3642
]érxp H Standard Standard Standard Staandard Washqv:tt
1m 2 mg 4Amg mg
Group 2 Piaceio Placebo GITS 4mg GITS8mg  Washout
ANALYTICAL METHODS:

Plasma samples were assayed for doxazosin by R ——————
e ———— | 511 ¢ 2 validated HPLC assay with fluorescence
detection.

Linearity

The relationship between the peak and height ratio and concentration was linear over a range
of 0.200 to 20.0 ng/mL (r* > 0.9957).

Precision

The variability of the back-calculated concentrations of the calibration standards ranged from
3.4% to 9%. The between-day variability did not exceed 15.4%. '

Accuracy

The accuracy of the method was determined by comparing the means of the measured
concentrations with the theoretical concentration of doxazosin in fortified plasma. The
deviations of the mean values for the QC samples did not exceed 4.6%.

Lower Limit of Quantitation (LLOQ)

This was set at 0.200 ng/mL with a relative standard deviation for the back-calculated
concentration of 9% and a deviation of 4.5% from the theoretical concentration.

PK SAMPLE COLLECTION:

Days 1, 13, 20, 29, 41 and 48: Pre-dose
Days 14 and 42: Pre-dose and 1, 2, 3, 4,
Days 21 and 49: Pre-dose and 1, 2, 3, 4,

6,
6

8, 10, 12, 18 and 24 hours post-dose.
, 8,1

, 10,12, 18, 24, 48, 72 and 96 hours post-dose.
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RESULTS:
Below is a summary of the analysis for Cyi, (ng/ml) at steady state and a comparison between
days 5, 6, and 7. Steady state was obtained by day 7 for both strengths and formulations. The
13% difference between doses 6 and 7 was not considered pharmacokinetically or clinically
important.

Number of doses (ance dally) | [ Day Comparison 1
4 myg formulations = |
mg 5 [ 7 5vs6 6vi7
 Dorazosin GITS 636 610 55T 0.42 0.014
Doxazosin standard 6.53 6.49 646 NA NA
Numbex of doses (once daily) Cay gotmubm
Valve
8 mp forrmiations 5 6 1 5vs 6 6w7 ;
Doxazosin GITS 133 143 156 022 011
Doxaznsin standard 139 158 18 0,05 <005

Intrasubject variability assessment for the 4 and 8 mg GITS formulation for 3 different time
points would have been possible; but was not performed by the sponsor. Intersubject
variability was performed for each of the three individual time points for the 4 mg GITS
resulting in a CV% for Ci, of 54.7 for day 13/41, 47.2 for day 14/42, and 49.8 for day 15/43
prior to switching dose. Cy;, for these time points was at 24 hours since it was a multiple dose
study with once daily dosing.

The intersubject variability for the 8 mg GITS Cpin observed was 49.0 for day 20/48, 44.1 for
day 21/49, and 52.5 for day 22/50 (prior to the washout period). The two dates given above
correspond to what randomization schedule the subject received. More detailed information
can be found in Appendix III under the individual study report.

Mean parameters (geometric for Cpax, Cmin, AUC,, arithmetic for Tmax, Thait; Fret, and FI)
after 7 days of daily dosing were: :

, Doxazosin Ooxazosin P Doazosin Doxazosin P
Pacameder GITS (4 mg) | Standard (4 mg) | Vakos GlTs (8 Mg | Standaed Value
Conax 070) 101 8.2 .05 58 LTy Q.05
Tinae () 8 4 <0.05 ] 4 <0.05
AUCy. ) (g brml) 183 356 .05 Y17 &33 Q.05
Cown (ng/mi) 56 65 0.083 156 170 o
Tt NA NA NA 148 05 LRk
Fou (%) 54.1 100 NA 586 100 NA
Fi {rafio} 0.597 147 <0.05 0.517 1.3 <0.0%
" NA = Not applicable, tarminal elimination phass unable to be dafined
P Values ae basad on ANOVA ]
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Thar for the 4 mg GITS and Standard formulation were not reported. The relative
bioavailability of doxazosin from the GITS compared to the standard formulation was 54% at
the 4 mg dose and 59% at the 8 mg dose. Comparison of the GITS (test) to the standard
(reference) formulation showed lower Cmax values (ratios of 36% at the 4 mg dose level and
40% at the 8 mg dose level) and longer Tmax values (8 hours compared to 4 hours at the 8
mg dose level). The FI values were reduced for the GITS than the standard formulation (41%
and 38% at the 4 and 8 mg dose, respectively), consistent with the controlled release
properties of the system. Within each formulation, this parameter was independent of dose
level.

Below is a comparison of the 8 mg dose normalized data to the 4 mg dose for the GITS and
standard tablet in geometric mean ratios and 90% CI. -

Fox _ Coomeier_ G T %

' Sacanater
GITS Bg/GHTE 4 mg “Guadnorm) (nQml} - AT e ERT XK
By g 4 .:n" N "
SN RIS e | & T4 :g"" 0], 1 E5)

1.18 <05 1.08. 1.1 §.41
Ky s Copenonm) (no;rmm o 1.:4 Q05 104, (25
i AUCg ydorm 1.18 <005 1.08, 1.28
P Valjes are based on ANOVA
norm = tonnaised 10 4 mg dose level .

Best Possible Copy

Sponsor states that the data indicates that the 4 mg and 8 mg doses for both the GITS and
standard formulations are approaching dose proportionality. Increases of approximately 30%
were measured for the GITS 8 mg dose compared to the 4 mg dose and increases of < 20%
were measured for the standard 8 mg dose compared to the 4 mg dose. However, the
differences in Cmax and AUC between the doses were within the intersubject variability of
GITS (34 to 50%) and the standard tablets (26 to 35%).

The mean concentration-time profiles showed a more gradual absorption of doxazosin for the
GITS formulation at both doses, consistent with the controlled-release properties of the
system. Below is the mean plasma concentration versus time profiles of doxazosin for both
formulations and dosage strengths.
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MEAN PLASMA CONCENTRATIONS OF DOXAZOSIN AT STEADY STATE l
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Source: APPENDIX Il LISTING 4

SAFETY:

No subjects discontinued treatment or had the planned dose regimen modified because of
adverse events. There were no serious adverse events during study. There were fewer adverse
‘events considered related to the study drug during treatment with the GITS formulation
compared to the standard. There were no clinically important changes in laboratory safety

parameters, vital signs or ECGs.

CONCLUSIONS:

Thirty-five subjects entered the study with four subjects discontinuing treatment for reasons
considered unrelated to the study drug. The sponsor indicated that the 4 mg and 8 mg dose
levels for both the GITS and standard formulations were approaching dose proportionality
with the increases of approximately 30% for the GITS 8 mg dose compared to the 4 mg dose
in Cinax and AUC observed being within the intersubject variability of GITS (34 to 50%).

REVIEWER’S COMMENTS:
1. Intrasubject variability assessment for the 4 and 8 mg GITS formulation for three different

time points would have been possible; but was not performed by the sponsor. The sponsor
should reanalyze the data and submit a summary of the results found from intraindividual
variability analysis in order to better assess the formulations predictability in an individual
from one day to another.
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STUDY DAZ-NY-96-009 — PHARMACOKINETIC EVALUATION OF DOXAZOSIN 4 MG GITS
TABLETS IN YOUNG AND ELDERLY VOLUNTEERS

STUDY INVESTIGATOR AND SITE:

REPORT # DAZ-NY-96-009
VOLUME# 14 AND 15

OBJECTIVES:
To determine the steady-state relative bioavailability and pharmacokinetics of 4mg doxazosin

GITS tablets in young and elderly male and female volunteers.

FORMULATIONS:
GITS 4 mg tablet (Lot no. P-3190-01-001)

STUDY DESIGN:
This was an open, multiple dose study, with four parallel groups of subjects dosed once daily

for seven days. Each group consisted of at least 10 subjects (young males and females, elderly
males and females). Young subjects were defined between the ages of 18 to 40. Elderly
individuals were defined as = 65 years. Subjects arrived at the study site the evening before
dosing on day 1 and were then confined to the study site for seven days and discharged after
the 24 hour blood sample on day 8. Subjects then returned to the study site for further blood
sampling and evaluations on days 9, 10, and 11.

ANALYTICAL METHODS:
‘Plasma samples were assayed for doxazosin by  m——

SRR S using a validated HPLC assay with fluorescence
detection.

Linearity
The relationship between the peak and height ratio and concentration was linear in the curve
range of 0.200 to 20.0 ng/mL (1* > 0.9959).

Precision :
The variability of the back-calculated concentrations of the calibration standards ranged from
2.7% to 5.9%. The between-day variability did not exceed 10%.

Accuracy

The accuracy of the method was determined by comparing the means of the measured
concentrations with the theoretical concentration of doxazosin in fortified plasma. The
deviations of the mean values for the QC samples did not exceed 5.2%.
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Lower Limit of Quantitation (LLOQ)
The useful LLOQ was set at 0.200 ng/mL with a relative standard deviation for the back-

calculated concentration of 5.9% and a deviation of 5% from the theoretical concentration.

PK SAMPLE COLLECTION:

Days 1 and 7: Pre-dose and 1, 2, 3, 4, 6, &, 10, 12, 14, 16, and 24 hours post-dose.
Days 5 and 6: Pre-dose.

Days 9, 10 and 11: 48, 72 and 96 hours post-dose from day 7.

RESULTS:

Steady State Analysis - Below is a summary of the analysis for Cy;, (ng/ml) at steady state
and a statistical comparison between days 4, 5, 6, and 7. Steady state was obtained by day 7
for the young and elderly males upon visual examination of the mean data. For the young
females, there was a 27% increase in Cy,;, between day 6 and 7. There was also an increase of
18% in Cy,in observed between days 6 and 7 in the elderly females. The sponsor believes that
although these increases were statistically significant, they were within the variation (20.5 to
69.6%, for elderly and young females, respectively) and does not invalidate the conclusion
that steady-state was also achieved in the young and elderly females.

Doxazosin 4 mg GITS C,;in (ng/ml) at steady state

Group Study day " | Day Comparison - P-Value
4 5 6 7 | 4vsS5 5vs6 6vs7
Young Male 954 986 1161 10868 NA NA NA
Yaung Female | 10.18 9.92 9.94_ 12.59 0.7390 09832 «<0.05
Etderly Male 14.71 1512 1538 1584 NA NA . NA
Elderly Femnale | 1564 13.82 14.74 17.32 0.1364 04148 <0.05

NA = not applicable (overail F-statistic not significant)

Single dose PK ~ After a single dose of doxazosin GITS 4 mg, plasma concentrations were
bellow the lower limit of quantitation until 3 hours post-dose in most subjects regardless of
age and gender. Maximum plasma levels were observed around 8 hours post-dose and
remained stable up to 24 hours post-dose (time of the next dose).
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MEAN PLASMA CONCENTRATIONS OF DOXAZOSIN ON DAY 1

Plasma concentration (ng/mi)

Time posl—~dose (h)

#-#—#  Young Male &~ Young Femole €66 Elderly Mole 6—6-8 Cfiderly Femole

Mean parameters (geometric for Cppay, AUC,., arithmetic for Tpay) are summarized below.

Young Males | Young Females | Elderly Males | Elderly Females
Parameter . )
Crx (NQ/mi) 6.59 9.41 8.92 9.81
Terae () 16.6 134 15.6 151
AUCq.ta (ng.h/ml) 103.5 146.0 145.0 155.2
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The coefficients of variation for each age and gender group ranged from 31.4 to 39.1% for
Cunax and 25 to 40.1% for AUC,.. Mean Tyax ranged from 13.4 hours for young females to
16.6 hours for young males.

The data below illustrates that both Cpax and AUC,. were greater in elderly males than young
males (35 and 42%, respectively) in contrast to the young and elderly females; which were
similar. A gender effect was observed to be more pronounced in the young group with
females exhibiting Cyax and AUC, values greater than the males (45 and 46%, respectively).
The elderly group had similar parameters between genders with females exhibiting a less
pronounced disparity between Cpax and AUC,. (12 and 8% higher, respectively). Upon
analysis of the logarithmically transformed data, young females had a significantly higher
Cmax and AUC,. when compared to the young males. AUC,. was significantly greater in the
elderly males compared to the young males. Arithmetic mean ratios were calculated for Ciax
and AUC,. shown together with ANOVA P-values:

Appears This Way
On Original

Comparcison : AGE Pavameter Arithmetic P-Value
mean vatio |
Male Elderly vs Young Comax (nQ/ral) 1.35 0.0622
AUCH gy (g -/ml) 142 <0.05 l
| Female Eiderly vs Young | Gue (ng/mi) 105 0.8015
AUCo1eu (g.lvmb | - 1.05 0.6855
Camparison : GENDER Parameter Agrithmetic P-value
mean ratio
Young Female v Male Cax (NG/MI) 1.45 <D.0S5
AUCs i (ng-h/mi) 1.46 <0.0S
Elderly Female vs Male Cux (Ng/m) 1.12 0.5615
AUCG ey (ng.Wmil) 1.08 0.6498

P-values from ANOVA of logarithimically transformed data

Appears This Way
On Originql

Multiple dose PK — Following the final dose of doxazosin GITS 4 mg on day 7, plasma
concentrations of the parent drug fell slightly in the first 2 hours after dosing, then increased
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to reach a maximum levels by about 8 hours post-dose. Plasma concentrations remained
relatively constant until 24 hours post-dose then declined exponentially with plasma
concentrations still quantifiable in all subjects 96 hours post-dose. Mean plasma
concentrations of doxazosin were similar in the elderly population and slightly lower in the
young females with young males having the lowest plasma concentrations.

o

O, 5

¥ 0’/9?/‘9 W
ey

Plasma concentrotion (ng/mi)

Time post-dose (h)

#h—# Young Male &4 Young Female ©-6-8  flderly Mole —-¢ Fiderly Fernole

Appears This Way
On Origingy

The mean elimination half-life ranged from 20.07 hours (young females) to 24.74 hours
(elderly females). The accumulation of doxazosin from GITS 4 mg tablets was similar for all
age and gender groups. The fluctuation index was fairly narrow ranging from 0.18 for elderly
females to 0.35 for young males. In the elderly groups, two males and one female had
fluctuation index values of zero resulting from Cp occurring at 24 hours post-dose.
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NEAN PHARKACOKINETIC PARAKETERS OF DOXAZOSIN -
DOXAZOSIH PROTOCOL bAZ-Y-94-009 PAGE 1 OF 1

escacacassestncnsscnrsansonsrornenna @ncacmssnccsacannnssacncnas sesveancanns #esrancrececcnrsrccntacssenns

Comparison - P Values

. ) or' et ‘ Age )
“Femals oung
Younl Youn" E(d.r[y Eld.rly “scsavasssascsmonns ......?....f.‘.’:f&!.
Oay . Hale  Famale Hale Female EvyY Evy FvN FvH
1 Cmax (ng/mt) Geometric Mean 659 9.41 8.92 9.81 0.0822 . 029
7 Cmax (ng/nl) deometric Nesn 13.11 t6.71 19.98 20,39 0.0841 3.:33 8,3533 323332
1 Tmax ¢h) Arithmat{o Mean 16.6 13,4 15.6 . 18.1 0.6919 . .
7 tmax (h) Arithmetic Mean 7.8 10.4  13.0. 138 ol016s  0:1244 3¢t R HH
1 AUCCO-tau) (ng.h/ml) Qeometric Nean  103.5 148.0  145.0 -  155.2 0.0262  0.685 . : '
7 AUCCO-tau) (ng.h/ml) gdeometric Mean 293.1 318.9 396.2 420.1 0.0727 0.103: g:g: g.gggg
7 tain (hg/ml) Saometric Mean 10,68 12.59  14.63 17.32 0.1277 0.1327 0.4201 0.4205
7 Thatf (hy Arithmetic Mean 20.33 20.07 23.36 . 24.74 0.1181 0.0209 0.8904 0.4793
7 F1 (ratiod Arithmetic Mean 0.35 0,30 0.30 0.18 0.6124 0.2179 0.6204 0.2219
7 Al (ratio) (Cmax) Arfthmetic Mean 2,43 1.84 2.34 2.22 0.7950 0.2741 0.0854 . 0.7231
7 AL (ratio) CAUC) Arithmetic Nean 2,99 2.23 2.82 2.81 . 0.6472 0.1481 0.0546 0.9943

.................. AR L L L U
. ceprennccnans

+ 7 Values are based on ANOVA with effects for AGE, SEX and SEN*AQE fnteractien
= Elderly, Y » Young, F = Female, N » Male

On day 7, the CV for Cpay and AUC,. appeared to be smaller for the elderly subjects (range
18.8 to 26.6%) than for the young subjects (range 32.7 to 62.4%). Young females exhibited
the highest intersubject variation on day 7 where the CV% for Cpax and AUC,. was 59.8 and
02.4% , respectively. Tmax occurred earlier by day 7 in all groups. Intrasubject variability was
not performed in this study. Details are listed below:

ETiC NEAW COEFFICIENTS OF VARIATION AND ARITHHETIC
ARITHH K RATIDS FOR Cmex, AUC(O-tau) AND Cmin

DOXAZOSIN PROTOCOL DAZ-MY-96.009 e emaa g eeetasaneaiesmeansannenaen fA?E.I.?f-L-
............................................ Arithmetic mean ratlo
T gender PO
Mate Femste Young Eldorlz’.
et T el RN RN
........................... hesssessasacesssadrascscnecmanntacntiacsesanaannne ;
oay 1 Cmax (nllml) 6.91(34.7%)  10.02(39.1%)  9.33(31.4%) 10.47(35.8%) 1.3% 1.08 1.43 1.12
0ay 7 Cmax ¢ng/ml) 15.86¢32.7%)  19.26(59.8%) 20,42(21.5%) 20.72(18.8%X) 1.29 1.08 1.21 1.01
Day 1 AUC(O-tsu) (ng.h/ml) 106,7¢25.0X)  155.8¢40.1X) 1%1.2¢(32.0%) 163.3(31.7%) 1.42 1.08 1.48 1.08
pay 7 AUC(O-tau) (ng.h/ml) 307.5¢33,1X)  368.1(62.4%) K0B.7(26.6X%) 428.5(21.3X) 1.33 1.6 1.20 1,05
pay 7 ¢min {ng/mL) 11,50€40.5%)  15.42¢69.6X) 15.63¢39.3%) 17.64(20.5%) 1.36 1.14 1.34 1,13

E = Elderly, ¥ = Young, F = Femala, N « Male

+ 19JAN9T 17158
2:;;rlmx PI\14B4004\STATS\PK\CITASS 20JAN97 14153

source: APPERDIX I!f LISTINGS 4.1-4.4

Upon further investing the effect of age and gender on the pharmacokinetics of doxazosin at
steady state, the data indicates that there is an age related difference in males than females.
Based on AUC values, the relative bioavailability of doxazosin is 33 and 16% higher in the
elderly males and females, respectively compared to the corresponding younger subjects.
Plasma concentrations were slightly higher in female subjects compared to males in both
groups. The relative bioavailability of doxazosin was 20% higher in young females and 5%
higher in elderly females when compared to their corresponding male subjects. Even though
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differences were observed between the age and gender groups, statistical analysis of the
logarithmically transformed data revealed that the differences were. not statistically
significant.

SAFETY:

Subject 10 (young male) was discontinued from treatment due to study drug. The adverse
event was an episode of dizziness and fainting about 17 minutes prior to dose administration
on day 2 of the study. Blood pressure (128/76 mmHg) and pulse (93 bpm) were normal. After
recovering in the supine position for about 30 minutes, he felt faint again on attempting to
leave the study site. It was decided to withdraw the subject from further dosing and was kept
under observation at the study site until the moming of day 5, even though he was
asymptomatic. At that time, he was discharged. Subject 10 was replaced by subject 110.

Subject 110 (young male) returned in the afternoon after being discharged from the study site
on day 8 due to a headache. He was kept under observation in the unit overnight and left the
following afternoon.

Treatment emergent adverse events was greatest for the young females (34) and lowest for the
young males (8). The frequency of adverse events was similar for the elderly males and
females (18 and 15, respectively). The sponsor believes that the abnormally high incidence of
adverse events in the young females, despite the similar pharmacokinetics in all groups, was
possibly related to confinement of 7 days in the clinical research unit.

The most common treatment-emergent adverse events for all groups were headache and
dizziness. Severe adverse events occurred in the young population only and were dizziness (3
events), syncope (1), headache (1), and palpitations (1). There were no serious adverse events
during study.

CONCLUSIONS:

Forty-one subjects entered the study with one subject discontinuing treatment due to study
drug. Visual inspection and statistical analysis of the trough (Cy,) plasma concentration data
on days 4 to 7 showed that steady state had been achieved by day 7 for the young and elderly
male groups. Cpi, values on day 7 for young and elderly females increased by 27% and 18%,
respectively compared to those on day 6; which were statistically significant. However, these
differences were within subject variation (20.5% to 69.6% for elderly and young females,
respectively).

The plasma elimination half-life of doxazosin was longer in the elderly subjects (23.4 and
24.7 hours for male and females, respectively) compared to 20.3 and 20.1 hours in the
corresponding young subjects. After both a single dose, on day 1 and at steady state on day 7,
plasma concentrations of doxazosin were higher in the females than males for both age
groups.

Young females had an AUC 46% higher on day | and 20% higher on day 7 than young males

possibly due to females having a lower body weight than the males. The differences observed
were not statistically significant and were within the variation observed within each group.
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Plasma doxazosin concentrations were higher in elderly subjects than young subjects both
after a single dose and at steady state. The AUC for elderly males was 33% higher than the
young males on day 7. In the females, the age related difference in AUC was lower at 16%.
These differences were not statistically significant and were within the variation observed
within each group.

According to the sponsor, the differences observed between males and females and young and
elderly subjects in the relative bioavailability are not pharmacokinetically or clinically
significant and would not warrant any dosage adjustment based on age and gender.

REVIEWER’S COMMENTS:

1.

Young females had an AUC 46% higher on day 1 and 20% higher on day 7 than young
males possibly due to females having a lower body weight than the males, as stated by the
sponsor. :

The differences in AUC was statistically significant on day [ (p < 0.05); but not by day 7.
Additionally, the difference in AUC of 46% observed on day 1 was not within the
variation observed within this group; which was 40.1% for young females. The sponsor
had stated that the disparity in AUC was within the variation observed in this population.

Thirty-four adverse events were reported in young females during the study with 31 being
attributed to study drug. The sponsor believes that the abnormally high incidence of
adverse events in the young females, despite the similar pharmacokinetics in all groups,
was possibly related to confinement of 7 days in the clinical research unit. Upon further
examination of the safety data, 15 of the 31 study drug related adverse events that were
reported (48%) occurred by day 1. By day 2, a total of 22 adverse events had occurred,
accounting for 71% of all study drug related adverse events occurring in the young
females. By day four, 84% of all adverse events reported had already occurred indicating
that a possible dose fitration for young females may be required and adverse events
occurring may not be due to confinement in a clinic for 7 days. It would seem that if
confinement to the clinic throughout the study were the cause of adverse events in this
group, they would progressively get worse as time progresses. The contrary occurred. The
adverse events declined as time progressed.

The sponsor states that plasma doxazosin concentrations were higher in elderly subjects
than young subjects both after a single dose and at steady state. However, upon
examination of the plasma concentration versus time curve for day 1, the young females
appear to have experienced a higher spike in concentrations initially on day 1 than any
other group possibly accounting for the adverse events seen on day 1 (48% of all adverse
events were reported on day 1).

The current food effect study for the GITS formulation performed in normal volunteers
revealed an increase in Cmax (32%) and AUCq., (18%) for subjects in the fed state as
compared to the fasted state that may not be significant in that setting. It is unclear if
subjects in this current study were in the fasted or fed state. If the young females were in a
fasted state for Cardura XL administration throughout this study, the pharmacokinetic
values observed in this study may be more pronounced and may lead to additional adverse
event reporting in this population.
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STUDY R-0357 — COMPARATIVE SINGLEDOSE PHARMACOKINETICS OF DOXAZOSIN IN HEALTHY
AND HEPATICALLY IMPAIRED VOLUNTEERS

STUDY INVESTIGATOR AND SITE:

REPORT # R-0357
VOLUME# 16

OBJECTIVES:
To determine the pharmacokinetics of doxazosin in patients with hepatic impairment, and to

compare its pharmacokinetics with that of normal subjects.

FORMULATIONS:
DOXAZOSIN STANDARD 2 mg tablet (Lot no. C2348-QC1238)

STUDY DESIGN:
This was an open-label, single dose, nonrandomized, parallel-group study. The study

consisted of 12 chronic, stable, cirrhotic patients and 12 healthy subjects.

STUDY RESULTS:

Plasma doxazosin concentrations were slightly higher at all time points for the hepatically
impaired subjects compared to normal volunteers, and were detectable till the last sampling
time point (120 hours post dose). Oral absorption at a slightly slower rate in hepatically
impaired patients (Tmax: 4 £ 1 versus 3 £ 1 in normals). Mean Cmax values were comparable
between groups; but AUCy... was 43% larger in impared subjects (246 + 84 ngehr/mL)
compared to normals (172 + 61 ngehr/mL; p=0.02). The between group difference in CL was
149.2 + 45.0 ml/min for the impaired patients and 214.3 & 67.6 mL/min for the normal
volunteers (p=0.02) even when normalized for body weight (50% decrease in CL). Half-life
between the groups was comparable with no statistically significant differences (impaired, 24
+ 9 hrs versus 22 £ 7 hrs for normals). A disparity was observed between the groups when
mean residence time was compared (impaired 21 + 5 hr; normals 14 % 4 hr); which was
statistically significant (p<0.001). In other words, it took 50% longer for the impaired group
to eliminate the same proportion of doxazosin as compared to the normal subjects.

REVIEWER’S COMMENT:

1. The present study was previously reviewed when NDA 19-668 (SLR-009) was submitted
on 10/4/96. Subsequent labeling changes were made due to the data presented in the study
results. As a result, study 0357 was not reviewed with the current submission of “=——
@8 Please refer to the Clinical Pharmacology and Biopharmaceutics review dated March
12, 1997 by reviewer Ameeta Parekh, Ph.D for further details.

2. The current food effect study for the GITS formulation performed in normal volunteers
revealed an increase in Cmax (32%) and AUCy., (18%) for subjects in the fed state as
compared to the fasted state that may not be significant in that setting. However, if
subjects with hepatic impairment were to administer Cardura XL with food the
pharmacokinetic values observed in the hepatic study may be more pronounced.
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Appendix IV
Intersubject Variability Data for each Individual Study
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APPENDIX V:
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