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MEMORANDUM                 DEPARTMENT OF HEALTH AND HUMAN SERVICES 
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FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
 

DATE:  October 3, 2013      
 
FROM:  Julie Beitz, MD 
 
SUBJECT: Approval Action for NDA 022247/Original 1 
  Duavee (conjugated estrogens 0.45 mg/bazedoxifene 20 mg) 
  Treatment of vasomotor symptoms 
  Prevention of postmenopausal osteoporosis 
   

Complete Response Action for NDA 022247/Original 2 
Duavee (conjugated estrogens 0.625 mg/bazedoxifene 20 mg) 
Treatment of vulvar and vaginal atrophy 
Treatment of vasomotor symptoms 

  Prevention of postmenopausal osteoporosis 
 
Wyeth Pharmaceuticals, Inc. 

 
Summary    
 
Duavee (conjugated estrogens/bazedoxifene, hereafter referred to as CE/BZA) pairs conjugated estrogens 
(i.e., Premarin) with bazedoxifine.  Conjugated estrogens are composed of multiple estrogens that 
demonstrate estrogen receptor agonist activity.1  Bazedoxifene, a new molecular entity, demonstrates both 
tissue selective estrogen receptor agonist and antagonist activity.  The CE/BZA combination is not 
currently approved in any country. 
 
Bazedoxifene monotherapy is not currently FDA-approved.  Bazedoxifene is approved in Europe (as 
Conbriza 20 mg) and in other countries, including Japan, for the treatment of osteoporosis.  Studies using 
BZA monotherapy for the treatment and prevention of postmenopausal osteoporosis were previously 
reviewed   Bazedoxifene monotherapy has been shown to have beneficial 
effects on bone mineral density and to reduce fracture risk  

 
 
Conjugated estrogens combined with BZA have net estrogen agonist activity in bone, although increasing 
BZA doses mitigate the effects of CE in bone.  In the uterus, BZA appears to act as an estrogen antagonist 
and opposes the effect of CE.   
 
The applicant submitted NDA 022247 on October 3, 2012 seeking approval for CE/BZA for three 
indications: treatment of moderate to severe vasomotor symptoms associated with postmenopause (VMS), 
treatment of moderate to severe vulvar and vaginal atrophy associated with the menopause (VVA), and 
prevention of post-menopausal osteoporosis (PMO).  For the VMS and PMO indications, the applicant has 
proposed two doses: CE 0.45/BZA 20 and CE 0.625/BZA 20.  For VVA, the applicant has proposed only 
the CE 0.625/BZA 20 dose. 
 
The Division of Bone, Reproductive and Urologic Products (DBRUP) has concluded that the benefits of 
CE 0.45/BZA 20 for 1) treatment of moderate to severe vasomotor symptoms in postmenopausal women 
with a uterus and 2) prevention of postmenopausal osteoporosis in women with a uterus outweigh the 
potential risks, and has recommended approval of this dose for these indications.   

                                                           
1 Conjugated estrogens are purified from pregnant mares' urine and consist of the sodium salts of water-soluble 
estrogen sulfates blended to represent the average composition of material derived from pregnant mares' urine.   
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3) A test and acceptance criterion for  bazedoxifene in the drug product is needed.  The 
applicant’s June 4, 2012 amendment adequately addressed this request.  
 
Inspections of manufacturing facilities were conducted; on August 14, 2013, the Office of Compliance 
determined the facilities to be acceptable. 
 
Clinical Pharmacology 
 
After administration of a single dose of CE/BZA, baseline-adjusted total estrone (representing CE) is 
eliminated with a half life of approximately 17 hours.  Bazedoxifene is eliminated with a half life of 
approximately 30 hours.  Steady-state concentrations are achieved by the second week of once-daily 
administration. 
 
Exogenous estrogens are metabolized in the same manner as endogenous estrogens.  Circulating 
estrogens exist in a dynamic equilibrium of metabolic interconversions.  In postmenopausal women, a 
significant proportion of circulating estrogens exists as sulfate conjugates, especially estrone sulfate, which 
serves as a circulating reservoir for the formation of more active estrogens. 
 
The metabolic disposition of BZA has been determined following oral administration of 20 mg of 
radiolabeled bazedoxifene.  Bazedoxifene is extensively metabolized; glucuronidation is the major 
metabolic pathway.    
 
Drug interactions.  In vitro and in vivo studies have shown that estrogens are metabolized partially by 
CYP3A4.  Therefore, inducers or inhibitors of CYP3A4 may affect estrogen drug metabolism.  Inducers of 
CYP3A4, such as St. John's Wort preparations, phenobarbital, carbamazepine, and rifampin, may reduce 
plasma concentrations of estrogens, possibly resulting in a decrease in therapeutic effects and/or changes in 
the uterine bleeding profile.  Inhibitors of CYP3A4, such as erythromycin, clarithromycin, ketoconazole, 
itraconazole, ritonavir and grapefruit juice, may increase plasma concentrations of estrogens and may result 
in an increased risk for endometrial hyperplasia.  
 
Bazedoxifene undergoes little or no CYP P450-mediated metabolism and does not induce or inhibit the 
activities of major CYP isoenzymes.  In vitro data suggest that BZA is unlikely to interact with co-
administered drugs via CYP-mediated metabolism.  Bazedoxifene undergoes metabolism by uridine 
diphosphate glucuronosyltransferase (UGT) enzymes in the intestinal tract and liver.  The metabolism of 
BZA may be increased by concomitant use of substances known to induce UGTs, such as rifampin, 
phenobarbital, carbamazepine, and phenytoin.  A reduction in BZA exposure may be associated with an 
increased risk of endometrial hyperplasia. 
 
Because of the potential for loss of uterine protection when exposures to conjugated estrogens increase 
relative to exposures to bazedoxifine , the applicant will be required to conduct a drug-drug interaction trial 
post-approval to characterize the pharmacokinetic profile of conjugated estrogens when co-administered 
with a strong CYP3A4 inhibitor. 
 
Formulation changes.  Over the 10-year period of drug development, several formulation changes 
occurred.  Formulation A (the original formulation) was used in Study 303 (PMO indication).  Formulation 
B was used in Study 305 (VMS indication) and Study 306 (VVA indication).  Study 304 used both 
Formulations B and C, however the BZA component of Formulation C was found to be 18% less 
bioavailable than the BZA component of Formulation A.  In a written response dated October 10, 2008, to 
a Special Protocol Assessment, the Division agreed that Study 3307, which used Formulation A, could 
replace Study 304 in support of the PMO indication and endometrial protection claim.   
 
Effect of body weight.  The Agency’s population PK analysis of dense PK data found that BZA clearance 
increased with body weight.  Subjects over 75 kg were observed to have an average clearance that was 17% 
higher than those with lower body weight (less than or equal to 75 kg).  Accordingly, a 17% decrease in 
BZA exposure is expected in this group of women.  This decrease in BZA exposure could result in loss of 
endometrial protection. 
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QT Assessment.  In a thorough QT study that evaluated up to 120 mg of BZA, no QTc prolongation was 
observed.   
 
Pediatric Use.  The pharmacokinetic profile of CE/BZA has not been evaluated in a pediatric population; 
the product is not indicated for use in children.   
 
The following substantive review issues were raised at the LCM with the applicant, and subsequently 
addressed during the review: 
 
1) Inadequate information is available related to the bridging of clinical trial formulations to the final to-be-
marketed formulation.  A June 19, 2013, amendment was under review at the time of the LCM.  In this 
submission, the applicant demonstrated that clinical trial Formulations A and B bridge to the final to-be-
marketed CF Formulation.   
 
2) At the LCM, the Division noted that product use would not be recommended in labeling for women with 
renal or hepatic impairment, or in women > 75 years of age.  The basis for these recommendations is as 
follows: 
 
Renal impairment.  The pharmacokinetics of CE/BZA have not been evaluated in women with renal 
impairment.  The Dosing and Administration section, Use in Patients with Renal Impairment 
subsection, of the product label will recommend against product use in women with renal impairment. 
 
Hepatic impairment.  The pharmacokinetics, safety, and efficacy of CE/BZA have not been evaluated in 
women with hepatic impairment.  No pharmacokinetic studies with CE were conducted in women with 
hepatic impairment.   
 
In a pharmacokinetic study of BZA 20 mg alone, Cmax and AUC increased 67% and 143%, respectively, in 
women with mild hepatic impairment (Child Pugh Class A, N=6), compared to healthy subjects.  The Cmax 
and AUC of BZA increased 32% and 109%, respectively, in women with moderate hepatic impairment 
(Child Pugh Class B, N=6).  The Cmax and AUC of BZA increased 20% and 268%, respectively, in women 
with severe hepatic impairment (Child Pugh Class C, N=6).  The half-life of BZA was prolonged from 32 
to 50 hours in women with severe hepatic impairment. 
 
The use of CE/BZA in women with hepatic impairment will be contraindicated in product labeling. 
 
Effect of age.  The pharmacokinetic profile of CE/BZA has not been evaluated in the elderly.  Clinical 
trials of CE/BZA did not enroll women > 75 years of age.   
 
The pharmacokinetics of a single 20 mg dose of BZA were evaluated in postmenopausal women.  
Compared to women 51 to 64 years of age (n=8), women 65 to 74 years of age (n=8) showed a 1.5-fold 
increase in AUC, and women ≥ 75 years of age (n=8) showed a 2.6-fold increase in AUC.  This increase in 
BZA exposure could result in loss of CE efficacy.   
 
The Dosing and Administration section, Use in the Elderly subsection, of the product label will 
recommend against product use in women over 75 years. 
 
Retention of Source Documents 
 
Due to natural disaster, clerical errors, or unknown random events, source documentation was partially or 
completely missing in approximately 8% of subjects in Study 303 (PMO indication), in 1.5% of subjects in 
Study 305 (VMS indication), and in approximately 8% of subjects in Study 306 (VVA indication).   
 
The following substantive review issue was raised at the LCM with the applicant and addressed during the 
review as follows: 
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Vaginal Bleeding.  Vaginal bleeding and spotting are known to occur with use of combination conjugated 
estrogen/medroxyprogesterone acetate products.  Similarly, the combination of CE with an estrogen 
agonist-antagonist such as BZA may provide incomplete protection from vaginal bleeding and spotting.  
Vaginal bleeding was reported with similar frequency in subjects on CE 0.45/BZA 20, CE 0.625/BZA 20, 
and placebo (4-5%). 
 
Fractures.  Fractures were reported with similar frequency in subjects on CE 0.45/BZA 20, on CE 
0.625/BZA 20, and on placebo (1-2%).  The most common types of fractures reported were foot, rib, and 
wrist fractures.  
  
Pregnancy and Nursing Considerations 
 
CE/BZA will be designated as Pregnancy Category X and must not be used in women who are or may 
become pregnant. 
 
No studies were performed on animals to evaluate the effects on reproduction with CE/BZA.   
 
Administration of BZA to rats at maternally toxic dosages > 1 mg/kg/day (> 0.3 times the human AUC at 
the 20 mg dose) resulted in reduced numbers of live fetuses and/or reductions in fetal body weights.  No 
fetal developmental anomalies were observed.  In studies conducted with pregnant rabbits treated with 
BZA, abortion and an increased incidence of heart (ventricular septal defect) and skeletal system 
(ossification delays, misshapen or misaligned bones, primarily of the spine and skull) anomalies in the 
fetuses were present at maternally toxic dosages of > 0.5 mg/kg/day (twice the human AUC at the 20 mg 
dose. 
 
Duavee should not be used by lactating women.  It is not known whether the drug is excreted in human 
milk.  Detectable amounts of estrogens have been identified in the milk of mothers receiving CE.  Estrogen 
administration to nursing mothers has been shown to decrease the quantity and quality of the milk. 
 
Tradename Review 
 
On June 18, 2013, the applicant was notified that the proposed tradename “Duavee” is acceptable.   
 
Required Pediatric Assessments 
 
Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new active 
ingredients, new indications, new dosage forms, new dosing regimens, or new routes of administration are 
required to contain an assessment of the safety and effectiveness of the product for the claimed 
indication(s) in pediatric patients unless this requirement is waived, deferred, or inapplicable. 
 
The pediatric study requirement for this application will be waived because necessary studies are 
impossible or highly impracticable as the approved indications apply to conditions that do not occur in the 
pediatric population. 
 
Postmarketing Requirements under 505(o) 
 
Section 505(o)(3) of the FDCA authorizes FDA to require holders of approved drug and biological product 
applications to conduct postmarketing studies and clinical trials for certain purposes, if FDA makes certain 
findings required by the statute. 
 
We have determined that an analysis of spontaneous postmarketing adverse events reported under 
subsection 505(k)(1) of the FDCA will not be sufficient to assess a signal of serious risk of  increased 
concentrations of conjugated estrogens in the presence of a strong CYP3A4 inhibitor.  These increased 
concentrations may increase the risk of endometrial hyperplasia, which may be a precursor to endometrial 
cancer. 
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Furthermore, the new pharmacovigilance system that FDA is required to establish under section 505(k)(3) 
of the FDCA will not be sufficient to assess this serious risk. 
 
Finally, we have determined that only a clinical trial (rather than a nonclinical or observational study) will 
be sufficient to assess a signal of a serious risk of increased concentrations of conjugated estrogens in the 
presence of a strong CYP3A4 inhibitor.  These increased concentrations may increase the risk of 
endometrial hyperplasia, which may be a precursor to endometrial cancer. 
 
Therefore, based on appropriate scientific data, FDA has determined that the applicant will be required to 
conduct a pharmacokinetic trial evaluating the effect of a strong CYP3A4 inhibitor on the exposure of 
conjugated estrogens and bazedoxifene in obese and non-obese women. 
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FINAL 
(September 27, 2013)  

Addendum to Original Review Dated June 5, 2013
Clinical Pharmacology Review

Office of Clinical Pharmacology (OCP)
_______________________________________________________________________
NDA: 022247 Dates of Submission: September 26, 2012 (original submission cover letter)

October 3, 2012 (receipt date of original submission)

Generic Name: Conjugated Estrogens (CE)/Bazedoxifene 
(BZA)

Brand Name: Duavee™
Formulation: Tablet   
Strengths: CE 0.45 mg/ BZA 20 mg and 

CE 0.625 mg/BZA 20 mg

Rout of Administration: Oral

Indications:
 Treatment of moderate to severe vasomotor 

symptoms (VMS)
 Treatment of moderate to severe symptoms 

of vulvar and vaginal atrophy (VVA)
 Prevention of postmenopausal osteoporosis 

(PMO)

Dosage and Administration: For VMS: CE 0.45 mg/BZA 20 mg and
CE 0.625 mg/BZA 20 mg QD  
For VVA: CE 0.625 mg/BZA 20 mg QD
For PMO: CE 0.45 mg/BZA 20 mg and
CE 0.625 mg/BZA 20 mg QD

Type of Submission: Original NDA 
(New Molecular Entity, NME)

Sponsor: Wyeth/Pfizer
OCP Division: Division of Clinical Pharmacology-3

(DCP-3)
Office of New Drugs (OND) Division: Division of Bone, Reproductive and 

Urologic Products (DBRUP)
Primary Clinical Pharmacology Reviewers: Sayed (Sam) Al Habet, R.Ph., Ph.D.

LaiMing Lee, Ph.D.
Clinical Pharmacology Team Leader: Myong-Jin Kim, Pharm.D.  
Primary Pharmacometric Reviewer: Fang Li, Ph.D.
Pharmacometric Team Leader: Yaning Wang, Ph.D.
Division Director: E. Dennis Bashaw, Pharm.D.
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Synopsis:

This is an addendum to the Clinical Pharmacology review dated June 5, 2013. The purpose of 
this addendum is to describe the background for requesting a Post-Marketing Requirement 
(PMR) and to summarize the discussion with the sponsor regarding the PMR study.  

The objective of the PMR is to evaluate the effect of a strong CYP3A4 inhibitor and body weight 
on the exposure of conjugated estrogens and bazedoxifene. On September 20, 2013 the sponsor 
agreed to conduct the PMR study.

It should be noted that only CE 0.45 mg/BZA 20 mg dose will be approved for PMO and VMS 
indications.

What is the Rationale for the PMR?

In the currently FDA approved Premarin® (conjugated estrogen) label, the following class 
language is in Drug Interaction Section:

“In vitro and in vivo studies have shown that estrogens are metabolized partially by cytochrome
P450 3A4 (CYP3A4). Therefore, inducers or inhibitors of CYP3A4 may affect estrogen drug
metabolism. Inducers of CYP3A4, such as St. John’s wort (Hypericum perforatum) preparations,
phenobarbital, carbamazepine, and rifampin, may reduce plasma concentrations of estrogens,
possibly resulting in a decrease in therapeutic effects and/or changes in the uterine bleeding
profile. Inhibitors of CYP3A4, such as erythromycin, clarithromycin, ketoconazole, itraconazole,
ritonavir and grapefruit juice, may increase plasma concentrations of estrogens and may result 
in side effects.”

 However, as detailed in the 
original review dated June 5, 2013 and in the addendum dated June 21, 2013, the ratio of 
estrogen to BZA is critical for the maintenance of endometrial protection. In other words, the 
BZA exposure must be adequate to suppress endometrial hyperplasia induced by estrogen. If 
estrogen exposure increases when co-administered with strong CYP3A4 inhibitors, BZA
exposure may be inadequate (see original review dated June 5, 2013 and the addendum dated 
June 21, 2013).

Furthermore, there is a trend for decrease in BZA exposure in overweight patients with a BMI 
>27 kg/m2 (addendum dated June 21, 2013). 

These concerns were communicated to the sponsor via an advice letter dated September 12, 2013 
as follows:

“Currently all conjugated estrogen products contain a class warning statement regarding the 
potential for increased levels of CE in the presence of 3A4 inhibitors. Given the concerns 
surrounding the ratio of CE to BZA in the dose ranging studies we believe that this would be an 
appropriate study for a Postmarketing Study Requirement (PMR). In terms of general study 
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a draft protocol by January 1, 2014. Thus, the Protocol Submission Date reflects the time it may 
take to reach agreement with FDA on the appropriate design of the study.”

Recommendation:

From the Clinical Pharmacology perspective, the sponsor’s preliminary/draft proposal is 
acceptable at this time. The final study protocol will be reviewed when submitted. 
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Final    
(August 20, 2013)   

Addendum to Original Review Dated June 5, 2013 
Clinical Pharmacology Review 

Office of Clinical Pharmacology (OCP) 
_______________________________________________________________________ 
NDA: 022247 Dates of Submission: September 26, 2012 (original submission cover letter) 

October 3, 2012 (receipt date of original submission) 
June 19, 2013 (response to IR letter) 

 
Generic Name: Bazedoxifene (BZA)/Conjugated Estrogens 

(CE) 
Brand Name:     Duavee™   
Formulation:    Tablet    
Strengths: 20 mg BZA/0.45 mg CE and  

20 mg BZA/0.625 mg CE  
Rout of Administration: Oral 
 
Indications:       

• Treatment of moderate to severe vasomotor 
symptoms (VMS) 

• Treatment of moderate to severe symptoms 
of vulvar and vaginal atrophy (VVA) 

• Prevention of postmenopausal osteoporosis 
(PMO)  

 
Dosage and Administration: For VMS: BZA 20 mg/CE 0.45 mg or  

BZA 20 mg/CE 0.625 mg QD   
For VVA: BZA 20 mg/CE 0.625 mg QD 
For PMO: BZA 20 mg/CE 0.45 mg or  
BZA 20 mg/CE 0.625 mg QD  

Type of Submission:  Original NDA  
(New Molecular Entity, NME) 

Sponsor:      Wyeth/Pfizer 
OCP Division:     Division of Clinical Pharmacology 3 
Office of New Drugs (OND) Division: Division of Bone, Reproductive and 

Urologic Products (DBRUP) 
Primary Clinical Pharmacology Reviewers: Sayed (Sam) Al Habet, R.Ph., Ph.D. 
       LaiMing Lee, Ph.D. 
Clinical Pharmacology Team Leader:   Myong-Jin Kim, Pharm.D.   
Primary Pharmacometric Reviewer:  Fang Li, Ph.D. 
Pharmacometric Team Leader (Acting):  Jeffry Florian, Ph.D.  

(signing for Yaning Wang, Ph.D.) 
Division Director:     E. Dennis Bashaw, Pharm.D. 
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Recommendation: 

 
The NDA is acceptable from the clinical pharmacology perspective. This addendum supersedes 
the original review dated June 5, 2013 in reference to the acceptability of the NDA pending 
clarification of formulation bridging.  
 
Based on the submitted data and justifications that was provided by the sponsor on June 19, 
2013, it can be concluded that Formulations A and B used in the pivotal Phase III studies in this 
NDA are bioequivalent to the proposed commercial formulation (CF). No further action is 
indicated at this time regarding this issue.     
 
Executive Summary:  
 
This addendum is to the clinical pharmacology review dated June 5, 2013. The primary purpose 
of this addendum is to address bridging of the clinical trial formulations to the to-be-marketed 
(TBM) formulations and to provide clarification/correction to some of the information related to 
bridging in the original review. The secondary purposes of this addendum are to provide detail 
information on the bio- analytical methods and an analysis of the effect of body weight on the 
safety and efficacy of BZA/CE.  
 
In the original NDA, there were four major formulations, A, B, C, and D. Formulation “D” was 
originally identified by the sponsor as the potential TBM formulation. However, it was later 
found that Formulation “D” was not bioequivalent to the original Formulation A used in pivotal 
clinical Phase III studies. Due to the lack of adequate bridging between the potential TBM 
Formulation “D” and “A”, the sponsor developed a series of potential TBM/test formulations 
(e.g., E, F, G, and 1, 2, 3). Based on a series of bioequivalence (BE) studies, only Formulation 
“F” was found bioequivalent to Formulation “A” and this was designated as the final TBM 
Formulation (also called Commercial Formulation or CF). (See also original Clinical 
Pharmacology review dated June 5, 2013 for further details). 
 
In addition, Formulation “C” used in only one Phase III trial (Study # 304) was found not to be 
bioequivalent to the original formulation “A” in four BEstudies.  Therefore, the sponsor 
conducted new study (Study #3307) using the Formulation “A” as a replacement to Study # 304. 
Based on this, Formulation “C” becomes irrelevant from the bridging perspective. However, the 
data obtained from Study # 304 were considered supportive that provided some important safety 
information related to decrease in endometrial protection associated with low exposure to BZA 
from Formulation “C” (See also original Clinical Pharmacology review dated June 5, 2013 for 
further details). 
 
Therefore, the focus of this addendum is to ensure that there is adequate bridging between 
Formulations “A” and “B” with the TBM formulation (CF). The reason for focusing on 
formulation “A” and “B” is because they were used in the pivotal Phase III studies to support the 
approval.  
 
It should be noted that the bridging is primarily related to BZA component of the product for 
three primary reasons: 1) In most of the BE studies all CE components passed the BE criteria 
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Figure 2. Bridging 20/0.45 mg Strength 
 

 
 
The above figures are based on the following pivotal BE studies: 
 

• Study 1122: Formulation A vs proposed TBM formulation for BZA 20 mg/CE 0.625 mg 
dose strength 

• Study 1137: Formulation A vs proposed TBM formulation for BZA 20 mg/CE 0.45 mg 
dose strength 

• Study 1139: Formulation B vs proposed TBM formulation for BZA 20 mg/CE 0.625 mg 
dose strength 

• Study 1142: Formulation B vs proposed TBM formulation for BZA 20 mg/CE 0.45 mg 
dose strength 
 

In addition, study 1117 shows bridging between Formulations A and B for BZA 20 mg/CE 0.625 
mg dose strength. 
 
Figures 3-5 show detailed linkage among all relevant formulations used in this NDA, sequence 
of product changes, including a roadmap for decisions that led from the first formulation to the 
final commercial formulation as well as an explanation of the specific manufacturing differences 
(e.g., processes,  procedures, manufacturing sites). 
 
As shown in these Figures, while several BE studies were performed over the course of 10 years 
development, four studies are considered pivotal to demonstrate the BE between the Phase III 
formulations and commercial formulations (CF).  These studies are 1122, 1137, 1139, and 1142 
which are cited in Figures 1 to 5. 
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Conjugated Estrogens (CE): 
 
The following components were analyzed and reported in this NDA in almost all BE/BA studies 
as shown in Table 9 from a typical BE study: 
 
Table 9. CE Components Commonly Determined in BE Studies in this NDA 

 
 
 
The intraday precision and accuracy were < 15% for the HPLC-fluorescence assays. The 
interday precision and accuracy (determined via the low, mid, and high quality control (QC) 
samples) were < 15% coefficients of variation for the HPLC-fluorescence assays. The intraday 
and interday precision and accuracy were ± 15% for the mid and high QC samples and ± 20% for 
the low QC samples for the LC/MS/MS assays (Tables 10-12). 
 
In this NDA the sponsor used two main methods for the determination of CE components as 
follows: 
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GC/MS/MS ): 
 
This method was used for the determination of unconjugated estrone, equilin, Δ8,9-
dehydroestrone, 17β-estradiol, 17β-dihydroequilin, and 17β-Δ8,9-dehydroestradiol. 
 
The LLOQ of this method was 2.5 pg/mL for 17β-estradiol; 5.0 pg/mL for estrone, 17β-
dihydroequilin, 17β-Δ8,9-dehydroestradiol, and Δ8,9-dehydroestrone; and 10 pg/mL for equilin. 
 
GC/MS/MS (Enzymatic Hydrolysis) 
 
Using both enzymatic hydrolysis and  the total (unconjugated and 
conjugated) estrone, equilin, Δ8,9-dehydroestrone, 17β-estradiol, 17β-dihydroequilin, and 17β-
Δ8,9-dehydroestradiol concentrations in plasma were determined. 
 
The LLOQ of this method was 50 pg/mL for total equilin; 25 pg/mL for total estrone, Δ8,9-
dehydroestrone, 17β-dihydroequilin, and 17β-Δ8,9-dehydroestradiol; and 12.5 pg/mL for total 
17β-estradiol. 
 
Since CE (Premarin) has been used for decades, these methods for the determination of CE are 
well established and validated at many laboratories and in the literature. The following is a 
summary of the validation for selected components: 
 
Table 10. Intra-Day Precision of Free CE Components (Source Report # RPT-43948) 
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Table 11. Inter-day Precession of Free CE Components (Source Report # RPT-43948) 

 
Table 12. Intra-day Precession of Total CE Components (Source Report # RPT-45128) 
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Effect of body weight on BZA exposure and its clinical implication 
 
In addition to formulation, other factors could lower BZA exposure after administration of 
BZA/CE tablets. One such factor is body weight.  The population PK analysis of dense PK data 
indicated that BZA clearance increased with body weight. Subjects over 75 kg, the average 
weight of subjects in the dense PK dataset, were observed to have an average clearance that was 
17% higher than those with lower body weight (less than or equal to 75 kg). Accordingly, a 17% 
decrease in BZA exposure is expected in this group of patients. This level of decrease is 
comparable to that observed in study 304 where an 18-36% decrease in BZA exposure in 
formulation C showed a significant decrease in endometrial protection. Therefore, overweight, 
defined as BMI between 25 and 30, was speculated to have a higher rate of hyperplasia because 
of lower BZA exposure.   
 
Figure 6: Effect of body weight on BZA clearance after administration of BZA/CE tablets 
 

 
 
Table 13: BZA clearance by body weight group in dense PK studies 
 
 N Mean Clearance 

(L/h) 
Std 

Body weight < =75 kg* 125 1278 613 
Body weight >75 kg 112 1496 524 
*Body weight of 75 kg was used as a cut-off because the average weight in the population PK 
dense dataset was 75 kg. 
 
Further analysis of Phase III data revealed that subjects with BMI >27, the average BMI of the 
dense PK dataset, were more likely to develop hyperplasia than those with smaller BMI values. 
In study 303, after 24 months of treatment, there was an imbalance in number of positive 
hyperplasia cases in overweight patients with CE 0.625 mg.  Higher hyperplasia incidence was 
associated with larger body size. As indicated in Table 14, patients with BMI >27 was only 35% 
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As the Dir. of the Division of Clinical Pharmacology-3, I am exercising my option to provide
clarifying comments on the addendum review:

1.)  On pages 4 and 11, bazedoxifene is referred to as having the properties of or being either a
"narrow  therapeutic range or index" drug.  At the current time the FDA does not have a regulatory
definition of either.  The observation here is inteneded not as a recommendation from the Office of
Clinical Pharmacology for a REMS or other regulatory action, merely to highlight the potential for
loss of endrometrial protective effects due to minor changes in bazedoxifene levels.  The use of
the terms here are reflective of their use in the general clin pharm/medical litierature and not as a
statement of regulatory finding.

2)  Although not contained in either the "Recommendations" section nor the "Executive Summary",
the analysis of the pk data across studies shows that increased body weight is associated with an
increased clearance of bazedoxifene.  Given our concern over the potential for loss of endometrial
protection due to lower bazedoxifene levels cited above, this issue should have been highlighted in
both areas (see pages 18 and 19 of review).

These are the two substantive issues that I feel needed additional clarification and perspective.  I
do concur with the finding that Formulation "F" has demonstrated bioequivalence to the clinically
studied material.

Reference ID: 3360481







---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

JOHN Z DUAN
08/06/2013

TAPASH K GHOSH
08/07/2013

Reference ID: 3353453



 1 

Final   
(June 5, 2013)   

Clinical Pharmacology Review 
Office of Clinical Pharmacology (OCP) 

_______________________________________________________________________ 
NDA: 022247 Date of Submission:   September 26, 2012 (cover letter) 

October 3, 2012 (Receipt date) 
Generic Name: Bazedoxifene (BZA)/Conjugated Estrogens 

(CE, Premarin®) 
Proposed Brand Name:    TBD   
Formulation:    Tablet    
Strengths: 20 mg BZA/0.45 mg CE and 20 mg 

BZA/0.625 mg CE  
Route of Administration:    Oral   
Indications:       

• Treatment of moderate to severe Vasomotor 
Symptoms (VMS) 

• Treatment of moderate to severe symptoms 
of vulvar and vaginal atrophy (VVA) 

• Prevention of postmenopausal osteoporosis 
(PMO)  

 
Dosage and Administration: For VMS: BZA 20 mg/CE 0.45 mg or  

BZA 20 mg/CE 0.625 mg QD   
For VVA: BZA 20 mg/CE 0.625 QD 
For PMO: BZA 20 mg/CE 0.45 mg or  
BZA 20 mg/CE 0.625 mg QD  

Type of Submission:  Original NDA  
(New Molecular Entity, NME) 

Sponsor:      Wyeth/Pfizer 
OCP Division:     Division of Clinical Pharmacology 3 
Office of New Drugs (OND) Division: Division of Bone, Reproductive and 

Urologic Products (DBRUP) 
Primary Clinical Pharmacology Reviewers: Sayed (Sam) Al Habet, RPh, PhD 
       LaiMing Lee, PhD 
Clinical Pharmacology Team Leader:   Myong-Jin Kim, Pharm.D.   
Primary Pharmacometric Reviewer:  Fang Li, Ph.D. 
Pharmacometric Team Leader:   Yaning Wang, Ph.D. 
Division Director:     E. Dennis Bashaw, Pharm.D. 
 

Reference ID: 3319890



 2 

 
TABLE OF CONTENTS 

 
Page Contents/Study Description       Page # 
Cover page ------------------------------------------------------------------------------- 1 
Table of Contents ----------------------------------------------------------------------- 2 
1.0 Executive Summary 

1.1 Recommendation ----------------------------------------------------------- 4 
1.2 Phase 4 Commitments ------------------------------------------------------ 4 
1.3 Summary of Important Clinical Pharmacology Findings-------------- 4 

2.0 Clinical Pharmacology Review (Question Based Review) ………   9 
2.1 General Attributes/Background ------------------------------------------  9 

 2.1.1 Chemistry and Physico-chemical properties   9 
 2.1.2 Mechanism of Action and indications    10 
 2.1.2.2 Proposed Indications      10 

2.1.2.3 Proposed Doses and Rationale    11 
2.1.4 Synopsis of  Studies     11 
2.1.4.1: BZA PK (monotherapy program)    18 

• Absortion, Distribution, Metabolism, Excretion 18 

• Pharmacodynamics (PD)    19 

• Specific populations     19 

• Drug-Drug Interactions (DDI)   19  

• Bipharmaceutics (monotherapy formulation)  20 
2.2 General Clinical Pharmacology ------------------------------------------  20 

2.2.1 Safety and Efficacy (Phase 3 Trials)     20 
2.2.2 Metabolism        20 
2.2.3 QTc Study        21 
2.2.4 PK Characteristics       21 
2.2.4.1 Single and multiple dose PK      21 

2.3 Intrinsic factors -----------------------------------------------------------  24 
2.3.1 Effect of Age        24 
2.3.1.2 Renal Impairment        25 
2.3.1.3 Hepatic Impairment        26 
2.3.1.4 Effect of Race        27 

2.4 Extrinsic factors ----------------------------------------------------------  29 
Effect of Other drugs on BZA      29 

• CE        29 

• Azithromycin       29 

• Ibuprofen       30 

• Atorvastatin       32 
Effect of BZA on Other Drugs      33 

• CE        33 

• Ibuprofen       37 

• Atorvastatin        38 

Reference ID: 3319890

(b) (4)



 3 

2.4A. Overview of Clinical Trials---------------------------------------------------          40 
 Phase II (Dose Finding for VMS)      40 

• Study 203 (Phase II)       40 
Overview of Phase III Trials (Safety and Efficacy)    42 

• Study 303 (Dose-Ranging, Formulation A)    44 

• Study 3307 (Confirmatory Study, Formulation A)   47 

• Study 304 (Formulations B and C, endometrial protection)  50 

• Study 305 (Formulation B, VMS)     51 

• Study 306 (Formulations B, VVA)     54 
2.4B. Pharmacometric Summary and Analysis --------------------------------            58 
2.5 General Biopharmaceutics --------------------------------------------------  64 

• Overview of formulation development     64 

• Formulation A         69   

• Formulation B         69 

• Formulation C         70 

• Formulation D (Commercial Formulation, CF)    70 
2.5.1 Effect of Food on BZA        75 
2.5.2. In vitro Dissolution        77   
2.6 Analytical Methods --------------------------------------------------------  78  
3.0 Detailed Labeling Recommendations -------------------------------------------- 79 
4.0 Appendices -------------------------------------------------------------------------- 80 
4.1 Sponsor’s Proposed Label --------------------------------------------------------- 80 
4.2. Individual Study Review  --------------------------------------------------------- 92 
 
Posted in DARRTS as a separate File  
 
4.3 Consult review  ------------------------------------------------------------------ 93 

4.3.1 Pharmacometric Review ---------------------------------------------  93 
4.4 Filing Memo ---------------------------------------------------------------------- 118 

Reference ID: 3319890





 5 

activity. BZA demonstrates both tissue selective estrogen receptor agonist and antagonist 
activity, exhibiting agonist activity on the skeletal system, while acting as an estrogen antagonist 
in breast and uterine tissue. 
 
The rationale for the development of BZA/CE is based on the hypothesis that BZA will be acting 
primarily as an estrogen receptor antagonist in uterine and breast tissue. This will inhibit the 
proliferative effects of CE on the endometrium and reduce the incidence of uterine bleeding, 
breast pain/tenderness, and increased breast density associated with existing traditional 
progestin-containing hormone therapy (HT). CE is expected to effectively relieve menopause 
related symptoms (e.g., hot flushes, symptoms of VVA, vaginal dryness, and dyspareunia). In 
addition, in view of the positive effects of CE and BZA on the skeleton, it is expected that the 
combination of the 2 agents would be effective in the prevention of PMO. 
 
Basic Clinical Pharmacology Information: 
 
Overview: 
 
The sponsor conducted extensive program  for this combination 
product (For details, see the biopharmaceutics Section 2.5 and individual study review Section 
4.2). Many of the studies did not pass the bioequivalence criteria for BZA and/or CE components 
of the product at either Cmax or AUC levels.  
 
The drug will be administered without regard of food. However, food appears to have modest 
effect on BZA PK. The dosage and indications are as follows: 

• Moderate to severe vasomotor symptoms: 20/0.45 or 20/0.625 mg QD 
• Moderate to severe vaginal atrophy: 20/0.625 mg QD 
• Prevention of osteoporosis: 20/0.45 or 20/0.625 mg QD 

 
The focus of the findings is on BZA components in this review. Based on the monotherapy and 
BZA/CE programs the following is a summary of the basic clinical pharmacology findings: 
 

• BZA half-life is approximately 30 h. 
• BZA Tmax occurs approximately by 2 hour. 
• BZA absolute BA (F) is approximately 6%. 
• There is modest effect of food on both BZA and CE components. 
• BZA PK is dose-proportional over a range of 2.5 mg to 120 mg. 
• BZA steady state levels is about 2 times those after a single dose. 
• BZA is highly bound to plasma proteins, approximately 97%. It should be noted that 

BZA does not affect warfarin, diazepam, or digoxin’s plasma protein binding. Also, 
warfarin, diazepam, or digoxin does not affect BZA plasma protein binding. 

• BZA is extensively metabolized primarily by glucuronidation pathways (primarily to 
active metabolites). It is mainly excreted in bile and feces (>90% of radioactivity 
recovered in feces). There is some evidence of entero-hepatic circulation due to the 
second peak (this phenomenon appears to be similar to that observed with raloxifene, 
Evista™, a pharmacologically similar approved class of drug, NDA 020815).  
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• In patients with hepatic impairment, the AUC increased by 143%, 109%, and 268% in 
mild (Child-Pugh A), moderate (Child-Pugh B), and severe (Child-Pugh C) compared to 
healthy subjects. Not recommended in patients with hepatic impairment. 

• Not recommended in patients with renal impairment due to lack of adequate information. 
However, in a small study there was 69% increase in BZA AUC in patients with severe 
renal impairment (limited comparative data to 2 healthy control subjects). 

• It appears that there is an age related increase in BZA exposure. Due to the lack of 
information from the Phase 3 studies and the 2.6-fold increase in BZA exposure in the 
elderly women compared to the younger women from monotherapy program (  

Study 121-US), use of BZA/CE in elderly women (>75 yrs) is not 
recommended. 

• There is no evidence of QTc prolongation at BZA doses of as high as 120 mg. 
• Race/Ethnicity does not appear to affect BZA PK. 
• There were no major drug-drug interactions with BZA and ibuprofen, atorvastatin, 

azithromycin, and antacids. 
 
Clinical Program: 
 
The clinical program consists of 5 Phase III studies (303, 304, 305, 306, and 3307) and Phase II 
study 203. From these studies the following conclusions can be made: 
 

• It appears that the therapeutic window of BZA is narrow. For example, based on Phase II 
dose finding study (Study 203) any small changes in dose may results in lack of 
endometrial protection. The study was conducted over 5 to 20 mg doses. Doses of 5 mg 
and 10 mg of BZA administered with 0.3 mg and 0.625 mg of CE were not deemed to 
provide adequate endometrial protection. Similarly, BZA 20 mg/0.3 mg CE was not 
effective for the reduction in the severity of hot flushes.  

 
. Furthermore, based on three bioequivalent studies, there was 

approximately 16%-36% reduction in Cmax and AUC of BZA in Study 304 when 
Formulation B was switched with Formulation C during the study resulted in reduction in 
endometrial protection (see Biopharmaceutics Section 2.5). Therefore, any factors 
affecting the systemic exposure of BZA plays critical role in the therapeutic optimization.  

• Based on study 303 which used Formation A, it appears that tolerance may be developed 
with this product for estrogenic efficacies as well as the effect on bone mineral density 
(BMD).  In this study, the highest effect was observed at 12 months of treatment which 
then narrowed down at 24 months. Therefore, it is not known at this time what would be 
the efficacy beyond 24 months. In addition, there was little separation between the doses 
at 24 months. Overall, the effect of the drug is significant compared to placebo for BMD.  
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progestins, androgens, and diverse molecules. CE is marketed as Premarin® in dosage strengths 
ranging from 0.3 mg to 1.25 mg. The BZA/CE product described in this NDA is formulated with 
20 mg BZA and 0.45 mg or 0.625 mg CE. 
 
2.1.2 What are the proposed mechanism(s) of action and therapeutic indication(s)? 
 
2.1.2.1 Mechanism of Action:  
 
The mechanism of action will be reviewed by the pharmacology and toxicology team. However, 
according to the sponsor and our limited review of the available data, BZA and CE function by 
binding to and activating the two estrogen receptors (α and β). CE is composed of multiple 
estrogens that demonstrate tissue selective estrogen receptor agonist activity. BZA demonstrates 
both tissue estrogen receptor agonist and antagonist activity. The sponsor’s theory is that BZA 
exhibiting agonist activity on the skeletal system, while acting as an estrogen antagonist in breast 
and uterine tissue.  
 
Theoretically, for some endpoint measured such as vasomotor instability and BMD, the effect is 
a result of a combination of both components. The mainstay of the sponsors rationale of this 
combination is to maintain the effect of estrogen therapy (ET) for the treatment of VMS and 
VVA, and the prevention of PMO while certain estrogenic effects, such as stimulation of the 
uterus and breast are antagonized by BZA without the side effect associated to progestin 
containing HT.  
 
In other word, BZA is replacing the progestin in the current CE/progestin combination therapy to 
improve endometrial safety. 
 
2.1.2.2 Proposed Indications: 
 
Loss of estrogen production in women during menopause results in a state of estrogen deficiency 
which has been associated with multiple symptoms, including VMS; symptoms of VVA; and 
difficulties with sleep, mood, memory, and sexual activity. In addition, estrogen deficiency has 
further been associated with loss of bone mass, which often leads to osteoporosis. 
 
The only treatment option currently available to address multiple postmenopausal symptoms in 
women with an intact uterus (i.e., VMS, VVA, and the loss of bone mass leading to 
osteoporosis) is progestin-containing hormone therapy (HT). However, progestin-containing HT 
has been associated with vaginal bleeding and breast pain/tenderness, which are the most 
common reasons for discontinuation of treatment. In addition, women who use progestin 
containing HT are likely to have increases in breast density related to hormonal exposure. 
 
Moreover, concerns surrounding side effects and published data regarding the association of 
progestin-containing HT with the increased risk for breast cancer have induced a decrease in the 
number of women seeking, initiating and continuing this type of therapy.  
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As stated earlier, it appears that BZA/CE therapy may provide an alternative to current HT (i.e., 
estrogen plus progestin [E+P]) for the management of menopausal health by offering the benefits 
of  replacing estrogen, while minimizing the side effects and risks associated with E+P use.  
 
2.1.3 What are the proposed dosage(s) and route(s) of administration? 
 
This application is being submitted to support the approval of 2 dosage strengths of BZA/CE 
tablets for once daily oral administration, BZA/CE 20 mg/0.45 mg and BZA/CE 20 mg/0.625 mg 
for the following indications: 
 

• The treatment of VMS associated with menopause (BZA 20 mg/CE 0.45 mg and BZA 20 
mg/CE 0.625 mg) 

• The treatment of VVA associated with menopause (consider topical vaginal products 
when treating solely for vulvar and vaginal atrophy) (BZA 20 mg/CE 0.625 mg) 

• The prevention of PMO (BZA 20 mg/CE 0.45 mg and BZA 20 mg/CE 0.625 mg). 
 
2.1.3.1 What is the rationale for the proposed combination therapy? 
 
As stated earlier, the rationale for the development of BZA/CE was that BZA, acting primarily as 
an estrogen receptor antagonist in uterine tissue, would inhibit the proliferative effects of CE on 
the endometrium in a manner mechanistically distinct from progestins, and therefore reduce the 
incidence of irregular uterine bleeding.  
 
BZA acts primarily as an estrogen receptor antagonist in breast tissue, preventing the estrogenic 
stimulatory effect of CE in breast tissue, and therefore is poised not to induce breast pain or 
changes in breast density. 
 
Potentially weighing against these benefits is an identified VTE risk based on the class effect of 
estrogens. According to the sponsor, the absolute VTE risk is likely to be small and not to exceed 
that observed with either CE or BZA therapies. However, such speculation will be assessed by 
the clinical team. Based on the results of clinical studies, the sponsor believes that the benefits 
outweigh the risks associated with BZA/CE treatment. 
 
2.1.4. What are the  studies submitted in this NDA? 
 
This section lists the  studies that have been submitted in this NDA. The most relevant 
clinical pharmacology, biopharmaceutics, and clinical studies are detailed in appropriate sections 
of this review and further in depth detail in the Individual Study Review Section (4.2).   
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Figure 2.1.4.1: Summary of BZA and BZA/CE Clinical Pharmacology Studies (n = 24) 

 
 
Table 2.1.4.1: Design and Description of Clinical Pharmacology Studies  
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Clinical Trials: 
 
Efficacy for the indications of the treatment of moderate-to-severe VMS associated with 
menopause, treatment of moderate-to-severe VVA associated with menopause, and the 
prevention of postmenopausal osteoporosis is supported by 4 Phase 3 pivotal trials and 1 Phase 3 
supportive trial. Safety is supported by 5 Phase 3 clinical trials with 7271 women in the safety 
database overall, including 4868 women who were exposed to BZA/CE. Up to 2 years of safety 
data were collected in Studies 303 and 304. Full protocol numbers are listed in Table 2.1.4.3. 
 
These studies are briefly described in Sections 2.4A and 2.4B. However, for more detail 
assessment, interpretation, and analysis of the data you are referred to the Medical Officer’s and 
biostatistics reviews.   
  
Table 2.1.4.3: Overview of Phase 3 BZA/CE Clinical Development Program 
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• Partial hydrolysis (20-40%) of BZA glucuronides to BZA occurred in spiked fecal 
samples. Biliary clearance for the phenyl glucuronide may be higher than that for the 
indole glucuronide.  

• BZA half-life at steady state is approximately 30 hours. 
 

Pharmacodynamics 
• BZA has effect on lumbar spine BMD.  
• The effect on BMD appears to be dose dependent over 10, 20, and 40mg daily doses over 

24 month treatment compared to placebo. 
• VTE are the primary safety concern for BZA.  

 
QT Prolongation 
 

• Single oral doses of 20 and 120 mg BZA do not prolong QTc intervals per a thorough QT 
study. 

 
Specific Populations 
 

• Severe renally impaired (CrCl < 30 mL/min) postmenopausal patients’ (n = 2) BZA AUC 
increased 69% as compared to that of 8 healthy postmenopausal women (51-64 years) 
when they received a 20 mg single oral BZA dose.  

• The mid-elderly (65-74 years) group and elderly (> 75 years) group’s BZA AUCs 
increased 54 and 158% from that of the young-elderly (51-64 years) group when they 
received a 20 mg single oral BZA dose.  

• The disposition of a 20 mg single oral BZA dose is examined in patients with different 
hepatic impairments (Child-Pugh Class A, B, and C) and healthy participants. Patients 
with mild, moderate, and severe hepatic impairment showed 143, 109, and 268% 
increase, respectively, in BZA AUCs as compared to that for healthy participants.  

• Race does not appear to affect BZA PK. 
 
Drug-Drug Interactions 
 

• BZA and ibuprofen PK are not significantly altered upon co-administration of single oral 
doses of these 2 drugs.  

• There was no noticeable interaction between BZA and atorvastatin. 
• BZA AUC (oral 40 mg dose) decreases 15% in the presence of oral 250 mg 

azithromycin.  
• A single dose of antacids containing 460 mg aluminum hydroxide and 400 mg 

magnesium hydroxide has no effect on a single oral 40 mg BZA dose. 
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2.2.3 Does this Drug Prolong the QT or QTc Interval?  
 
Based on single doses of 20 and 120 mg of BZA there was no evidence of QTc prolongation per 
a thorough QT study. 
 
2.2.4 What are the PK characteristics of the drug? 
 
The following discussion is primarily focus on the PK of BZA and selective CE components 
whenever applicable.  
 
2.2.4.1 What are the single and multiple dose PK parameters of BZA and its metabolites? 
How do the PK parameters change with time following chronic dosing? 

 
From the monotherapy program, the exposure of BZA is dose proportional following single 
doses of ranging from 2.5 mg to 120 mg and multiple doses of 5 to 80 mg. The BZA exposure at 
steady-state appears to be about twice of that after a single dose (Study 100-US, see clinical 
pharmacology Review dated March 21, 2007, Page 11). 
 
From the clinical pharmacology review Figure 2.2.4.1.1 shows the Cmax and AUC on Day 1 
and day 14 following 5, 20, and 2x20 (40 mg) BZA tablets. From this study the exposure Cmax 
and AUC on Day 14 are consistently higher compared to Day 1. Also, this figure shows dose 
proportionality over 5 to 40 mg BZA single dose and multiple doses.  
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Table 2.2.4.1.1: PK Parameters on Day 1 and Day 10 (Study 1138-US) 

 
 
Furthermore, the exposure of CE components was also increased by approximately two times on Day 10 
compared to Day 1 in the same study. Figure 2.2.4.1.3 and Table 2.2.4.1.2 show the exposure and the 
PK parameters of estrone as an example of CE component of CE Day 1 and Day 10, respectively. The 
same trend was also observed for all other CE components in this study. 
 
Figure 2.2.4.1.3: Plasma concentration-Time Profiles of Unconjugated Estrone Following the 
Administration of 20/0.45 mg BZA/CE (Study 1138-US) 

 
 
Table 2.2.4.1.2: Plasma concentration-Time Profiles of Unconjugated Estrone Following the 
Administration of 20/0.45 mg BZA/CE (Study 1138-US) 
 

 
 
 
It can be concluded that from both monotherapy and combination programs the BZA exposure is 
consistently twice after multiple doses compared to single dose. The same conclusion can be 
made for CE components. 

Reference ID: 3319890



 24 

 
2.3 Intrinsic factors 
 
2.3.1 Does age, race, or organ dysfunction affect the PK of the drug? What dosage regimen 
adjustments are recommended for the subgroups?  
 
2.3.1.1 Effect of Age: 
The applicant evaluated the effect of age on the PK of BZA in a non-randomized, single-dose, 
open-label study following a 20 mg BZA tablet after a 10-hr fast (  Study 121-US).  
Postmenopausal women were stratified into three age groups: young-elderly (51 to 64 yrs; n=8), 
mid-elderly (65 to 74 yrs; n=8), and elderly (>75 yrs; n=8).   
 
Compared to young-elderly patients, mid-elderly and elderly postmenopausal patients showed a 
54% and 158% increase in BZA AUC, respectively.  Arithmetic mean Cmax and half-life were 
similar at 3.8 ng/mL and ~31 to 32 hrs, respectively, for the young- and mid-elderly women.  
However, Cmax increased by 34% and half-life was prolonged from 32 hrs to 46 hrs in the 
elderly, compared to the young-elderly patients.  Clinical Pharmacology Reviewer of BZA 
monotherapy NDA  states that glucuronidation is not affected by aging. 
 
The following figure is the plasma concentration-time profile of BZA in elderly postmenopausal 
women following a single 20 mg dose of BZA (  Study 121-US).    

 

 

 
 
The following table summarizes the PK parameters of BZA in elderly postmenopausal women 
following a single 20 mg dose of BZA (data from  Study 121-US). 
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For the treatment of VMS, the sponsor enrolled postmenopausal women with a mean age of 53 
yrs (range: 42 to 64 yrs) in Phase III Study 305.  For the treatment of VVA, the sponsor enrolled 
postmenopausal women with a mean age of 56 yrs (range: 41 to 65 yrs) in Phase III Study 306.  
For the treatment of PMO, the sponsor enrolled postmenopausal women with a mean (SD) age of 
56 yrs (5.8) yrs in the 1-yr Study 3307 and postmenopausal women with a mean age of 54 yrs 
(range: 43 to 64 yrs) in the 2-yr Phase III Study 303.  The applicant states in section 2.6 of the 
proposed label, that BZA/CE has not been studied in women over 75 yrs.  The applicant states 
that in 224 women included in clinical trials, between 65 and 75 yrs, no dosage adjustment was 
required.  Due to the lack of information from the Phase 3 studies and the 2.6-fold increase in 
BZA exposure in the elderly women compared to the younger women from  Study 
121-US, use of BZA/CE in elderly women (>75 yrs) is not recommended. 
 
2.3.1.2 Effect of Renal Impairment 
The applicant evaluated the effect of renal impairment as part of the age-effect study (  

 Study 121-US).  In males, age 35 to 75 yrs old, with severe renal impairment (CLcr: 24 
- 52 mL/min; N=2), Cmax and AUC of BZA increased by 81% and 14%, respectively, compared 
to the young-elderly patients (51 to 64 years old)  According to FDA’s Draft Guidance for 
Industry: Pharmacokinetics in Patients with Impaired Renal Function – Study Design, Data 
Analysis, and Impact on Dosing and Labeling (March 2010), patients with a CLcr of 24 - 52 
mL/min would be considered to have moderate to severe renal impairment.  Moderate renal 
impairment is classified by a CLcr of 30 - 59 mL/min and severe renal impairment is categorized 
by a CLcr of 15 - 29 mL/min.  Due to the low number of subjects (N=2) and wide age range (35 
- 75 yrs) in the renal impairment group, it is not possible to conclude that renal impairment 
affects BZA exposure.  The sponsor did not provide an acceptable evaluation of renal 
impairment on BZA and CE exposure.   
 
The sponsor excluded enrollment of patients with renal impairment in all of the Phase III studies 
and did not conduct a dedicated Phase I PK study in renal impairment patients.  Therefore, the 
effect of renal impairment on clinical outcome and BZA PK are unknown.   
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The following table summarizes the PK parameters of BZA in young-elderly patients (N=8) and 
men (N=2) with severe renal impairment following a single 20 mg dose of BZA (data from  

 Study 121-US). 

 

 
   
2.3.1.3 Effect of Hepatic Impairment 
In a non-randomized, single-dose, open-label study conducted with BZA 20 mg alone tablets in 
fasted, healthy and hepatically impaired postmenopausal women (  Study 112-EU), 
patients with mild hepatic impairment had Cmax and AUC of BZA increase by 67 and 143%, 
respectively, as compared to those of healthy subjects.  Patients with moderate hepatic 
impairment had Cmax and AUC of BZA increase by 32 and 109%, respectively, as compared to 
those of healthy subjects.  Patients with severe hepatic impairment had Cmax and AUC of BZA 
increase by 20 and 268%, respectively, as compared to those of healthy subjects.  Compared to 
healthy subjects, half-life was significantly prolonged from 32 hrs to 50 hrs in patients with 
severe hepatic impairment (Child Pugh Class C).  
 
The following figure is the plasma concentration-time profile of BZA in subjects with hepatic 
impairment and in healthy subjects (Study 112-EU).  
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The following table summarizes the PK parameters of BZA for subjects with normal hepatic 
function and patients with mild, moderate and severe hepatic impairment (data from study 112-
EU).  

 
 
All degrees of hepatic impairment increased BZA exposure by 2-fold or more.  Based upon 
exposure-response analysis for VMS, the beneficial effects from CE in reducing frequency and 
severity of hot flushes and spinal BMD were reduced when BZA exposure increased.  The 
attenuating effects of BZA on CE were particularly profound when the BZA dose increased from 
20 to 40 mg.  Additional endometrial protection was not gained by increased BZA doses when 
used in combination with CE.  From the BZA monotherapy program, doubling the BZA dose 
from 20 to 40 mg did not improve BMD.  Overall, hepatic impairment resulted in an increase in 
BZA exposure and can subsequently negate the beneficial effects of CE.     
 
Additionally, the sponsor excluded enrollment of patients with hepatic impairment in all of the 
Phase III studies; therefore, the effect of hepatic impairment on clinical safety is unknown.  The 
sponsor proposes to contraindicate the use of BZA/CE in patients with liver dysfunction or 
disease. Because the benefits of CE are attenuated with increased BZA exposure and there are no 
data on the safety of BZA/CE use in patients with hepatic impairment, BZA/CE is not 
recommended for use in patients with hepatic impairment. 
 
2.3.1.4 Effect of Race 
The sponsor did not directly evaluate the effect of race/ethnicity on BZA exposure.  The sponsor 
evaluated the effect of race by pooling weight-adjusted BZA clearance values from 437 
postmenopausal women of different race/ethnic backgrounds (41 Asian, 26 black, 80 Hispanic, 
and 290 white)   The sponsor did not disclose which studies were pooled to 
obtain the data for the figure below.  White patients appear to have slightly higher weight-
adjusted clearance values than the other ethnic groups.  Patients of Asian (Chinese), Black and 
Hispanic descent had similar weight-adjusted BZA clearance values.   
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The following figure is weight-adjusted clearance of BZA vs. race/ethnic origin in clinical 
pharmacology studies  

 

 
 
The following table summarizes the BZA CL/F values for postmenopausal women of different 
race/ethnic background enrolled in 4 PK studies following BZA alone administration  

   

 
 
With only 3 subjects in the Hispanic group, it is unclear if patients of Hispanic origin would have 
a different BZA exposure compared to the others.   
 
Race/ethnicity does not appear to have an effect on BZA PK.   
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2.4 Extrinsic factors 
 
2.4.1 What extrinsic factors such as drugs influence exposure and/or response and what is 
the impact of any differences in exposure on pharmacodynamics? 
 
See drug-drug interaction Section. 
 
2.4.1.1 What is the Effect of Other Drugs on BZA? 
 
Effect of CE on BZA PK  
In an open-label, single/multiple-dose, non-randomized, 3-period, crossover study in healthy 
postmenopausal women, the sponsor evaluated the potential PK interaction of multiple oral 
doses of CE and a single dose of BZA (NDA 022247, Study 3115A1-1135-US).  subjects 
received all 3 treatments in the order shown below: 

Treatment A (period 1): Single dose of a BZA 20 mg tablet 

Treatment B (period 2): Once daily administration of a CE 0.625 mg tablet for 5 days 

Treatment C (period 3): Single dose of a BZA 20 mg tablet and once daily administration of a 
CE 0.625 mg tablet for 4 days (for CE: 1 dose prior to BZA administration on Day -1, 1 dose 
with BZA on Day 1, and 2 doses thereafter on Days 2 and 3)   

On Day 1 of period 1, each subject received a single oral dose of a BZA 20 mg tablet.  On Day 1 
of period 2 through Day 3 of period 3, each subject received a CE 0.625 mg tablet once daily.  
On Day 1 of period 3, a single oral dose of a BZA 20 mg tablet was co-administered with the CE 
0.625 mg tablet. 
 
A comparison of a single dose of BZA following multiple doses of CE and BZA alone showed 
the geometric mean ratio (90% CI) for Cmax, AUC0-96, and AUC0-inf were 1.03 (88-121%), 0.97 
(78-121%), and 0.94 (76-117%), respectively.  BZA exposure after a single dose administration 
was not significantly affected by multiple doses of CE suggesting that CE does not affect BZA 
BA.  
 
The following are concentration-time profiles of BZA following a single dose of BZA 20 mg 
alone and single dose of BZA 20 mg with multiple doses of CE 0.625 mg (NDA 022247, Study 
3115A1-1135-US). 
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The following is a summary of mean + SD PK parameters of BZA following a single dose of 
BZA 20 mg alone and a single dose of BZA 20 mg  with multiple doses of CE 0.625 mg ((NDA 
022247, Study 3115A1-1135-US).  

 
 
Effect of Azithromycin on BZA PK 
In a non-randomized, open-label, sequential study, the applicant evaluated the effect of multiple 
doses of azithromycin on BZA PK following a single 40 mg dose of in 30 healthy 
postmenopausal women (  Study 125-EU).  Each subject received a 40 mg BZA 
oral tablet on Day 1 alone and on Day 13 with 250 mg azithromycin; BZA was taken after a 10-
hr fast.  On Day 9 each subject received 2 x 250 mg azithromycin tablets and 1 x 250 mg 
azithromycin tablet daily on Days 10 to 13.  Azithromycin was taken under fast on Day 13; 
otherwise it could be taken without respect to food intake. 
 
For Cmax of BZA, the 90% CI ratio of BZA + azithromycin/BZA alone fell within the BE limits 
of 80 - 125%.  AUC of BZA decreased by 15% and would in most cases be considered 
insignificant; however, the 90% CI ratio was outside the BE limit (78% – 93%).  
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The following figure presents the mean plasma BZA concentration-time profiles following a 
single BZA 40 mg tablet alone and a single BZA 40 mg tablet + multiple doses of azithromycin 
(  Study 125-EU). 

 
 
The following table summarizes the PK parameters of BZA following a single BZA 40 mg tablet 
alone and a single BZA 40 mg tablet + multiple doses of azithromycin (  Study 
125-EU). 

 
 
Effect of Ibuprofen on BZA PK 
In an open-label, randomized, single-dose, 3-way, crossover study in 12 healthy postmenopausal 
women, the applicant evaluated the potential interaction between BZA and ibuprofen (  

Study 106-SP).  Each subject fasted for 10 hrs and received the following 3 treatments 
in 3 periods with at least 14 days washout period between treatments: 

• a 600 mg ibuprofen tablet 
• a 20 mg BZA capsule 
• a 600 mg ibuprofen tablet + a 20 mg BZA capsule 

 
BZA Cmax and AUC were increased by 18% and 7%, respectively, when a single dose of BZA 
20 mg capsule was given with a single dose of 600 mg ibuprofen.   
 
The following figure presents the mean plasma BZA concentration-time profiles following a 
single BZA 20 mg capsule alone and a single BZA 20 mg capsule +  single dose of ibuprofen 
600 mg tablet (  Study 106-SP). 
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The following table summarizes the PK parameters of BZA following a single BZA 20 mg 
capsule alone and a single BZA 20 mg capsule + single dose of ibuprofen 600 mg tablet (  

 Study 106-SP). 

 
 
Effect of Atorvastatin on BZA PK 
In a non-randomized, open-label, sequential study in 30 healthy postmenopausal women, the 
applicant evaluated effect of single 20 mg oral dose of atorvastatin on multiple doses of 40 mg 
BZA PK (  Study 126-EU).  Each subject received a single 20 mg atorvastatin dose 
alone on Day 1 and on Day 12 with 40 mg BZA.  On Days 4 - 12, each subject received 9 
consecutive daily 40 mg BZA doses.  On Days 1, 11, and 12 (PK samples collection), subjects 
took the treatment drugs after a 10-hr fast.  
 
BZA Cmax and AUC following multiple daily oral doses of 40 mg BZA was not affected by a 
single oral dose of 20 mg atorvastatin.  Geometric mean ratios for BZA AUC and Cmax were 
1.06 and 0.97, respectively.  
 
The following figure presents the mean plasma BZA concentration-time profiles following a 
single BZA 40 mg alone and a single dose of atorvastatin 20 mg + multiple doses of BZA 40 mg 
(  Study 126-EU). 
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The following table summarizes the PK parameters of BZA following BZA 40 mg alone with 
and without atorvastatin (  Study 126-EU). 

 
 
2.4.1.2 What is the Effect of BZA on Other Drugs? 
 
Effect of BZA on CE PK  
In an open-label, single/multiple-dose, non-randomized, 3-period, crossover in healthy 
postmenopausal women, the applicant evaluated the potential PK interaction of multiple oral 
doses of BZA and a single dose of CE when co-administered (NDA 022247, Study 3115A1-
1134-US).  Subjects received all 3 treatments in the order shown below: 
 
Treatment A (period 1): Single dose of a CE 0.625 mg tablet 

Treatment B (period 2): Once daily administration of a BZA 20 mg tablet for 8 days 

Treatment C (period 3): Single dose of a CE 0.625 mg tablet plus a BZA 20 mg tablet for the 
first day of this period and 1 BZA 20 mg tablet alone for the next 2 days.    
 
On Day 1 of period 1, each subject received a single oral dose of a CE 0.625 mg tablet.  On Day 
1 of period 2 through Day 3 of period 3, each subject received a BZA 20 mg tablet once daily.  
On Day 1 of period 3, single oral doses of a CE 0.625 mg tablet and a BZA 20 mg tablet were 
co-administered. 
 
After a single dose administration of CE, estrogen exposure as measured by unconjugated 
estrone, baseline-adjusted unconjugated estrone, total estrone, baseline-adjusted estrone, 
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unconjugated equilin, and total equilin was not significantly affected by multiple doses of BZA 
suggesting that BZA does not affect CE BA.   
 
The following table summarizes the PK parameters of Unconjugated Estrone following a single 
oral CE 0.625 mg tablet (Period 1) and CE 0.625 mg tablet + BZA 20 mg tablet (Period 3). 

 
 
The following table summarizes the PK parameters of Baseline-Adjusted Unconjugated Estrone 
following a single oral CE 0.625 mg tablet (Period 1) and CE 0.625 mg tablet + BZA 20 mg 
tablet (Period 3). 
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The following table summarizes the PK parameters of Unconjugated Equilin following a single 
oral CE 0.625 mg tablet (Period 1) and CE 0.625 mg tablet + BZA 20 mg tablet (Period 3). 

 
 
The following table summarizes the PK parameters of Total Estrone following a single oral CE 
0.625 mg tablet (Period 1) and CE 0.625 mg tablet + BZA 20 mg tablet (Period 3). 

 
 
The following table summarizes the PK parameters of Baseline-Adjusted Total Estrone 
following a single oral CE 0.625 mg tablet (Period 1) and CE 0.625 mg tablet + BZA 20 mg 
tablet (Period 3). 
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The following table summarizes the PK parameters of Total Equilin following a single oral CE 
0.625 mg tablet (Period 1) and CE 0.625 mg tablet + BZA 20 mg tablet (Period 3). 
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The following table summarizes the bioequivalence comparison for CE + BZA versus CE alone. 

 
 
 
Effect of BZA on Ibuprofen PK  
Potential effects of single dose BZA 20 mg capsule on a single dose of ibuprofen 600 mg was 
studied in an open-label, randomized, single-dose, 3-way, crossover study in 12 healthy 
postmenopausal women (  Study 106-SP  

.  Each subject fasted for 10 hrs and received the following 3 treatments in 3 
periods with at least 14 days washout period between treatments: 

• a 600 mg ibuprofen tablet 
• a 20 mg BZA capsule 
• a 600 mg ibuprofen tablet + a 20 mg BZA capsule 

 
Ibuprofen AUC and Cmax were not affected by a single dose of 20 mg BZA capsule.  The 
following figure presents the mean plasma ibuprofen concentration-time profiles following a 
single BZA 20 mg capsule alone and a single dose of ibuprofen 600 mg tablet + a single BZA 20 
mg capsule (  Study 106-SP,  

. 
       

 
 

Reference ID: 3319890

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 38 

The following table summarizes the PK parameters of ibuprofen following a single ibuprofen 
600 mg tablet alone and a single dose of ibuprofen 600 mg tablet + single BZA 20 mg capsule 
(  Study 106-SP). 

 
 
Effect of Multiple Dose BZA on Single Dose Atorvastatin PK  
In a non-randomized, open-label, sequential study under fasting conditions, the applicant 
evaluated effect of multiple 40 mg doses of BZA on atorvastatin PK following a single 20 mg 
oral dose atorvastatin (Study 126-EU).  Each subject received a single 20 mg atorvastatin dose 
alone on Day 1 and on Day 12 with 40 mg BZA.  On Days 4 - 12, each subject received 9 
consecutive daily 40 mg BZA doses.  On Days 1, 11, and 12 (PK samples collection), subjects 
took the treatment drugs after a 10-hr fast.  
 
Atorvastatin Cmax was decreased by 14% following multiple daily oral doses of 40 mg BZA and 
a single dose of atorvastatin, compared to a single dose of atorvastatin alone.  AUC was not 
changed. 
 
2-OH atorvastatin Cmax and AUC were decreased by 18% and 8%, respectively, following 
multiple daily oral doses of 40 mg BZA and a single dose of atorvastatin, compared to a single 
dose of atorvastatin alone.   
 
The following figure presents the mean plasma atorvastatin concentration-time profiles following 
a single dose of atorvastatin 20 mg alone and a single dose of atorvastatin 20 mg + multiple 
doses of BZA 40 mg (  Study 126-EU). 
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The following figure presents the mean plasma 2-OH atorvastatin concentration-time profiles 
following a single dose of atorvastatin 20 mg alone and a single dose of atorvastatin 20 mg + 
multiple doses of BZA 40 mg (  Study 126-EU). 

 
 
The following table summarizes the PK parameters of atorvastatin following a single dose of 
atorvastatin 20 mg alone and a single dose of atorvastatin 20 mg + multiple doses of BZA 40 mg 
(  Study 126-EU). 

 
 
The following table summarizes the PK parameters of 2-OH atorvastatin following multiple 
doses of BZA 40 mg and a single dose of atorvastatin 20 mg + multiple doses of BZA 40 mg 
(  Study 126-EU). 
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2.4A. Overview of Clinical Trials: 
 
This section of the review gives a brief overview of the submitted clinical trials from the clinical 
pharmacology perspective (e.g., dose findings, dose-response, and formulation issues). However, 
for detail information related to the study design and interpretation of the clinical and the 
statistical/clinical significance of the safety and efficacy data, refer to the Medical Officer’s and 
the biostatistics reviews.  

Phase II Study (Dose Finding for VMS): 
Study 3068A1-203-EU was a multicenter, double-blind, randomized, placebo- and active-
controlled, dose-finding study of 84 days duration conducted in 408 generally healthy non-
hysterectomized postmenopausal women. The doses used for the combination were 5 mg, 10 mg 
and 20 mg for BZA tablets and 0.3 mg and 0.625 mg for CE tablets (BZA and CE are 
administered as separate tablets). The results of Study 203 demonstrated that: 

• 20 mg of BZA was the lowest studied dose that provided acceptable endometrial 
protection when administered in separate tablets with CE 0.3 mg or CE 0.625 mg. 

• BZA 20 mg plus CE 0.625 mg demonstrated a significant reduction in frequency 
(number) and severity of VMS (hot flushes). 

• BZA 20 mg plus CE 0.3 mg was not effective for the reduction in the severity of hot 
flushes. 

 
These results provided evidence that CE dose strengths higher than 0.3 mg would be required 
when combined with BZA 20 mg for the treatment of VMS. 

Study 203:  
 
Base on this study and other studies, BZA efficacy is dose dependent with a narrow range 
between 5 mg to 20 mg as highlighted below (Figure 2.4A-1 and Table 2.4A-1): 

• Doses of 5 mg and 10 mg of BZA administered with 0.3 mg and 0.625 mg of CE were 
not deemed to provide high endometrial protection (i.e., based on endometrial thickness 
and endometrial histology data). 

• However, BZA 20 mg/0.3 or 0.625 mg CE provided some endometrial protection. 

•  20 mg of BZA was the lowest acceptable tested with CE 0.3 mg or CE 0.625 mg that 
provided endometrial protection. 

• Similarly, BZA 20 mg/0.3 mg CE was not effective for the reduction in the severity of 
hot flushes. However, BZA 20 mg/CE 0.625 mg demonstrated a significant reduction in 
frequency (number) and severity of VMS symptoms (hot flushes). 
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Figure 2.4A-1: Mean Changes (mm) From Baseline in Endometrial Thickness (Local Site 
Evaluation) (TSE=BZA) (Study 203) 

 

Reference ID: 3319890



 42 

Table 2.4A-1:Transvaginal Ultrasonography - Endometrial Thickness (mm) ITT 
Population -Analysis of Covariance (Study 203) 

 
 

Conclusions (Study 203): 
 

Based on this, it can be concluded that BZA efficacy is highly dose sensitive. Any small changes 
in dose may results in lack of efficacy and/or endometrial protection. Therefore, any factors 
affecting the systemic exposure of BZA plays critical role in the therapeutic optimization.  

 
Overview of Phase III Trials (Safety and efficacy):  

As stated earlier the sponsor conducted 5 clinical safety and efficacy trials using formulations A, 
B, and C. These studies are summarized below: 

Study 303 (Formulation A) was the first trial conducted in the BZA/CE Phase 3 clinical 
development program using formulation A.  This was multicenter, double-blind, randomized, 
outpatient, 8-parallel-group, placebo- and active-controlled, dose-ranging study evaluating 
endometrial safety and the efficacy of BZA/CE for treatment of VMS, symptoms of VVA, and 
effect on BMD.  

The doses of BZA/CE selected were 10 mg, 20 mg, and 40 mg of BZA formulated in a single 
tablet (formulation A) with either 0.45 mg or 0.625 mg of CE, resulting in 6 possible doses of 
BZA/CE. 

Based on the data from Study 203 the sponsor selected a CE dose of 0.45 mg in Phase III study 
to treat moderate to severe VMS and prevention of osteoporosis. Therefore, doses of BZA 20 
mg/CE 0.45 mg and BZA 20 mg/CE 0.625 mg were selected for evaluation in Study 303. Even 
though the BZA 10 mg dose strength when combined with CE 0.3 mg or 0.625 mg did not 
prevent estrogenic endometrial stimulation in Study 203, BZA 10 mg combined with 0.45 mg or 
0.625 mg of CE was included in Study 303 to further characterize its effects on the endometrium. 
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In addition, the BZA 40 mg dose, in combination with 0.45 mg or 0.625 mg of CE, was added to 
fully characterize the dose response for endometrial protection. 

The 1-year interim results from Study 303 demonstrated that BZA 20 mg/CE 0.45 mg and BZA 
20 mg/CE 0.625 mg have a low (<1%) incidence of endometrial hyperplasia, while reducing the 
frequency (number) and severity of hot flushes, improving symptoms of VVA, and preventing 
bone loss. Therefore, BZA 20 mg/CE 0.45 mg and BZA 20 mg/CE 0.625 mg were selected for 
further evaluation in other Phase 3 studies (Studies 304, 305, 306 and 3307).  

The Year 2 data from Study 303 confirmed that 20 mg is the lowest effective studied dose of 
BZA, combined with either 0.45 mg or 0.625 mg of CE, that provides endometrial protection 
(demonstrating a hyperplasia rate of <1%) as assessed by endometrial histology. 

Study 304 (Formulations B and C) was a Phase 3, outpatient, multicenter, double-blind, 
randomized, placebo- and active-controlled clinical study evaluating the endometrial safety and 
efficacy of BZA 20 mg/CE 0.45 mg and BZA 20 mg/CE 0.625 mg on BMD compared with 
placebo. It should be noted that all subjects started out with Formulation B then after few months 
switched to Formulation C (see Medical Officer’s review for detail). 

While Study 304 was being conducted, results of BZA/CE BE testing revealed that the BA of the 
BZA component in 1 of the BZA/CE formulations used (BZA 20 mg/CE 0.45 mg and BZA 20 
mg/CE 0.625 mg, Formulation C) was not BE to Formulation A. From the BE study the BZA 
Cmax and AUC of Formulation C was found to be approximately 16-36% lower than that of the 
formulation used in Study 303 (Formulation A). Therefore, Study 304 data are considered to 
provide supportive evidence for endometrial protection and efficacy of BZA/CE for prevention 
of osteoporosis. For further details on the differences in formulation see Biopharmaceutics 
Sections 2.5 and 4.2.  

Study 305 (Formulation B) was a Phase 3, multicenter, double-blind, randomized, outpatient, 3-
parallel-group placebo-controlled study designed to demonstrate the efficacy of BZA 20 mg/CE 
0.45 mg and BZA 20 mg/CE 0.625 mg for the treatment of moderate to severe VMS.  

Study 306 (Formulation B) was a Phase 3, multicenter, double-blind, randomized, outpatient, 4-
parallel-group placebo- and active-controlled study designed specifically to assess the efficacy of 
BZA 20 mg/CE 0.45 mg and BZA 20 mg/CE 0.625 mg compared with placebo and BZA 20 mg 
for the treatment of moderate to severe VVA. These studies (305 and 306) were of 12 weeks 
duration. 

Study 3307 (Formulation A) was designed as the second confirmatory study (replacing Study 
304 due to formulation issues) to support the endometrial safety and efficacy of BZA/CE for 
prevention of osteoporosis (effect on BMD). Subjects in Study 3307 received the same 
formulation as subjects in Study 303 (Formulation A). 
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Study 3307 was a Phase 3, outpatient, multicenter, double-blind, randomized, placebo- and 
active-controlled 5-parallel-group study designed to assess endometrial protection (incidence of 
endometrial hyperplasia) and efficacy for prevention of postmenopausal osteoporosis in subjects 
who received BZA 20 mg/CE 0.45 mg, BZA 20 mg/CE 0.625 mg, BZA 20 mg, CE 0.45 
mg/MPA 1.5 mg, or placebo. 

Based on the above, study 3307 was conducted as a repeat of study 304 using Formulation A 
and/or supportive to study 304 due to formulation differences between Formulation A and C. It 
should be noted that Formulation A used in Study 3307 and 303 is BE  to Formulation B used in 
the initial part of Study 304 and to the Commercial Formulation (CF) (see Biopharmaceutics 
Section, 2.5 and 4.2). 

Below is the synopsis of the main conclusions of selected clinical trials. However, for detail 
analysis and discussion please see the Medical Officer’s review and also the bio-statistical 
review. 

Study 303 (Dose-Ranging): 
 

This is a dose ranging trial for BZA/CE for endometrial protection as measured by incidence of 
endometrial hyperplasia and to evaluate the effect on prevention of osteoporosis (Bone Mineral 
Density, BMD) after 24 months of treatment. The doses of BZA/CE selected for the initial trial 
in the BZA/CE were 10 mg, 20 mg, and 40 mg of BZA combined into a single tablet with either 
0.45 mg or 0.625 mg of CE. 
 
The year 2 data from study 303 are shown in Table 2.4A-3 for BZA endometrial protection and 
in Figure 2.4A-1 and Figure 2.4A-2 for efficacy in preventing osteoporosis  
 
Both BZA 20 mg/CE 0.625 mg and BZA 20 mg/CE 0.45 mg were effective in endometrial 
protection. The incidence of hyperplasia was less than 1% after 24 months of treatment 
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Table 2.4A-3: Incidence of Endometrial Hyperplasia at Month 6 and Month 24 (Efficacy 
Evaluable Population) 

 
 
Figure 2.4A-1: Percent Change from Baseline (SE) to Month 24 in BMD of Lumbar Spine 
(Study 303) 
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Figure 2.4A-2: Percent Change from Baseline (SE) to Month 24 in Total Hip BMD (Study 
303) 

 
Efficacy assessment of BZA 20 mg/CE 0.45 mg and BZA 20 mg/CE 0.625 mg therapy in the 
prevention of osteoporosis (as measured by changes in BMD) was based on the results at Month 
12 and to lesser extent at 24 in Study 303 and at Month 12 in Study 3307. Treatment with 
BZA/CE demonstrated an increase in lumbar spine and total hip BMD compared with placebo 
after 6 months of treatment and this effect was evident up to 24 months of treatment. 
 
Is There Dose-Response Relationship for CE in the Prevention of Osteoporosis? 
 
As shown above, the difference in the effect on BMD between 20 mg/0.45 mg and 20 mg/0.625 
mg doses is small. No additional benefit was observed with the higher dose of 20/0.625 mg over 
20/0.45 mg. However, there was significant separation in both BMD and Total Hip BMD 
between placebo and both doses.  
 
Reviewer’s Comments: 
 
It should be noted, that estrogenic efficacy as well as the effect on BMD was highest at 12 
months of treatment in which it collapses at 24 months. Therefore, it is not known at this time 
what would be the efficacy beyond 24 months. In addition, there was little separation between 
the CE doses at 24 months. 
 
However, for further interpretation of this data please refer to the Medical Officer’s and 
Biostatistics reviews.   
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Study 3307 (Confirmatory Study): 

As stated earlier, this study was a substitution for Study 304 in which the BZA exposure from 
formulation C was lower than that of formulation A that was used in Study 303. Therefore, study 
304 will remain supportive to the clinical program. The primary objective of study 3307 is the 
same as that of 304 which is to assess endometrial protection (incidence of endometrial 
hyperplasia) and efficacy for prevention of postmenopausal osteoporosis. The treatment 
regimens and the formulations used in this study are shown below: 

 

A total of 1886 subjects were randomly assigned to the test article treatment groups; 43 
randomly assigned subjects did not take the test article and thus are not included in any analyses. 
The remaining 1843 subjects took at least one dose of test article and are included in the safety 
analyses. These subjects were randomly assigned as follows: 
 

• 445 to BZA 20mg/CE 0.45 mg 

• 474 to BZA 20mg/CE 0.625 mg 

• 230 to BZA 20 mg 

• 220 to CE 0.45/MPA 1.5 mg 

• 474 to placebo 

In terms of the endometrial protective effect, all endometrial biopsies were centrally read by 2 
primary pathologists. If the 2 primary pathologists disagreed with respect to the presence of 
hyperplasia then a third pathologist was consulted. The final diagnosis and identification of 
hyperplasia was based on readings from 3 pathologists and defined by two ways:  
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Conclusion: 
 
Overall, the data from this study (3307) is comparable and confirmatory to those observed 
studies 303 (for details, please see the Medical Officer’s review and the biostatistics review). 
 
 Study 304 (Endometrial Protective Effect) 
 
This was multicenter, double-blind, randomized, placebo- and active-controlled clinical study 
evaluating the endometrial safety and efficacy of BZA 20 mg/CE 0.45 mg and BZA 20 mg/CE 
0.625 mg on BMD compared with placebo. 
 
The study included an osteoporosis substudy in subjects who were ≤5 years postmenopausal. The 
primary objectives were to assess the effect of BZA 20 mg/CE 0.45 mg and BZA 20 mg/CE 
0.625 mg compared with placebo on the incidence of endometrial hyperplasia (endometrial 
protection) and the prevention of postmenopausal osteoporosis (change in lumbar spine BMD) 
after 1-year.  
 
The secondary objectives of this study were to provide BMD data for descriptive comparison of 
BZA 20 mg/CE 0.45 mg and BZA 20 mg/CE 0.625 mg versus an active comparator (CE 0.45 
mg/MPA 1.5 mg, Prempro®). In addition, the study was to assess the effect of BZA 20 mg/CE 
0.45 mg and BZA 20 mg/CE 0.625 mg on amenorrhea (cumulative and noncumulative), and on 
breast pain versus placebo and an active comparator (CE 0.45 mg/MPA 1.5 mg), after 1-year of 
therapy. 
 
As stated earlier, while this study being conducted, results of BZA/CE bioequivalence testing 
revealed that the bioavailability of the BZA component in Formulation C used in this study was 
approximately 18% lower than the bioavailability of the BZA component in the formulation A 
used in Study 303. However, considering the three BE studies (single dose and multiple doses) 
that were conducted; the Cmax and AUC from Formulation C were approximately 16% to 36% 
lower than formulation A. 
 
Therefore, this study is considered to provide only supportive evidence for endometrial 
protection and efficacy of BZA/CE for prevention of osteoporosis. Thus, study 3307 was 
conducted with formulation A as a replacement to this study. Formulation A is bioequivalent to 
the final-to-be marketed (TBM) formulation (see biopharmaceutics Section 4.2). 
 
Based on this study, at the 12 month time point, 1 case of endometrial hyperplasia was observed 
in the BZA 20 mg/CE 0.45 mg treatment group resulting in an incidence of hyperplasia of 
0.38%, and  in the BZA 20 mg/CE 0.625 mg treatment group (Table 2.4A-7).   
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All treatment groups were associated with a significant decrease from baseline (p < 0.001) in the 
adjusted mean daily number of moderate and severe hot flushes at all time points, reaching a 
74% and a  reduction from baseline in the BZA 20 mg/CE 0.45 mg and BZA 20 mg/CE 
0.625 mg treatment groups, respectively, at week 12, compared with a 51% reduction in the 
placebo group.  
 
Over the 12 weeks of therapy, significant differences were observed between BZA/CE and 
placebo in the average daily number of moderate and severe hot flushes, beginning at week 3 in 
the BZA 20 mg/CE 0.45 mg treatment group (p = 0.008) and at week 2 in the BZA 20 mg/CE 
0.625 mg (p = 0.007) treatment group, and continued through week 12. 
 
Both BZA/CE treatment groups had significant decreases from baseline (p < 0.001) in the 
adjusted mean daily severity  of hot flushes at all time points.  
 
Is There Dose-Response Relationship for CE in the Treatment of VMS? 
 
When combined with BZA 20 mg, CE 0.625 mg appears better in reducing the average daily 
severity  of hot flushes compared with CE 0.45 mg, but similar in reducing the average 
daily number of moderate to severe hot flushes (Figures 2.4A-4 and Figure 5). 
 
Figure 2.4A-4: Average Daily Number of Moderate and Severe Hot Flushes, 
Week 1 Through Week 12 (Study 305) 
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Conclusions on Formulations Bridging and Development: 
 
Based on the above discussion (Figures 2.5.1.3 and 2.5.1.4 and Tables 2.5.1.3-5) the following 
conclusions can be made in terms formulation bridging/BE:  
 
Formulation A is bioequivalent to CF for 20/0.625 mg strength (Study 1122) 
Formulation A is bioequivalent to CF for 20/0.45 mg strength (Study 1137) 
Formulation A is bioequivalent to B for 20/0.625 mg strength (Study 1117) 
Formulation A is bioequivalent to B for 20/0.0.45 mg strength (Dissolution) 
Formulation A is not equivalent to C for 20/0.625 mg strength (Studies 114, 1120, 1121, 1117) 
Formulation B is bioequivalent to C for 20/0.625 mg strength (Study 1117) 
Formulation B is bioequivalent to C for 20/0.45 mg strength (dissolution) 
Formulation B is bioequivalent to CF for 20/0.625 mg strength (Study 1139) 
Formulation B is bioequivalent to CF for 20/0.45 mg strength (Study 1142) 
C vs CF (not assessed) 
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2.5.1 What is the Effect of Food on the BA of BZA/CE? 
 
Overall, food appears to reduce the Cmax but slightly increased the AUC of BZA. However, 
there was no noticeable effect on CE. 
 
This was based on a single-dose, crossover study to determine the effect of a high-fat meal on the 
relative BA and PK of BZA/CE in healthy postmenopausal women (Study 1116-US, 
Formulation C).  
 
The study was designed as 3-period in 23 healthy postmenopausal women. The first 2 periods 
constituted the food effect portion of the study and subjects were given the BZA 20 mg /CE 
0.625 mg (PNP) tablet in a fasting or fed state according to a randomized sequence. In the third 
period, all subjects were given the BZA 20 mg/CE 0.45 mg (PNP) strength tablet in a fasting 
state. There was a 10-day washout between each of the three treatments.  
 
Treatment A (Fasting):  Single dose of BZA/CE (PNP) 20mg/0.625 mg administered under 

fasting conditions 
Treatment B (Fed):  Single dose BZA/CE (PNP) 20mg/0.625 mg administered 5 

minutes after completion of the FDA recommended high-fat 
breakfast 

Treatment C (Fasting):  Single dose BZA/CE (PNP) 20mg/0.45 mg administered under 
fasting conditions 

 
 
Blood samples for BZA/CE PK analysis were collected at adequate intervals over 96 hours. 

The BZA PK data are summarized in Table 2.5.1.1 and Figure 2.5.1.1.    
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The BA of BZA from a BZA 20 mg/CE 0.625 mg tablet was greater when the tablet was 
administered following a high-fat breakfast than when administered under a fasting condition. 
The mean Cmax of BZA was slightly reduced when taken with food, but AUC was 
approximately 27% greater. In addition, the administration of BZA/CE after a high-fat breakfast 
delayed the tmax of BZA to 3.4 hours compared with 1.4 hours under a fasting condition. 
 
In contrast to the differences observed with BZA, food appeared to have little effect on the PK of 
the estrogens. For both total and unconjugated estrone and equilin, the extent of absorption 
(AUC) was comparable between the fed and the fasting subjects (see Section 4.2 for individual 
study review).  
 
2.5.2 Are the method and dissolution specifications supported by the data provided by the 
sponsor? 
 
CE Proposed Dissolution Method: 
 
The method proposed for in vitro dissolution for BZA/CE is summarized in Table 2.5.2.1 in 
comparison to the established Premarin® dissolution method:  
 
Table 2.5.2.1: Comparison of CE Dissolution Method Conditions for BZA/CE 
Tablets and PREMARIN Tablets 

 
 
BZA Proposed Dissolution Method: 
 
The bio-relevance of proposed commercial method for BZA dissolution has been demonstrated 
with several clinical studies.  
 
ONDQA will assess the adequacy of the final methods and specifications. 
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3.0 Labeling Comments (preliminary):  
 
Labeling comments will be made directly into the label during the internal labeling meetings.  
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4.0 Appendices 
4.1 Sponsor’s Proposed Label   
4.2. Individual Study Review (Selected Studies) 
4.3 Consult Reviews: 
4.3.1 Pharmacometric Review 
4.4 Filing memo 
 

4.1 Sponsor’s Proposed Label  
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4.2. Individual Study Review (Selected Studies) 
 
See separate file in DARRTS.
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Table 2: Summary of Baseline Demographics for the Dense PK Database (n=237) 

 

 

Table 3: Summary of Baseline Demographics for the Sparse PK Database (n=1823) 

 

PD Database: 

Exposure/Endometrial Hyperplasia Database: This database was constructed using data from 
studies 303, 304, and the HOPE study. Subjects with individual PK parameter estimates for BZA 
from studies 303 and 304 were included in this study. BZA AUC was calculated for all subjects 
enrolled in study 303 and 304 using function AUC=DOSE/CL. The HOPE subjects did not 
receive BZA and thus served as the background rate of hyperplasia for both CE given as a single 
agent and placebo. The final database used for model building and evaluation consisted of 1845 
observations from a total of 1845 subjects (Table 4).  
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Table 4: Baseline Demographics for the Hyperplasia Analysis (n=1845) 

 

Spine BMD Disease Progress Database: 

The spine BMD measurements from 995 subjects were from study 303 and 304. The final spine 
BMD database used for modeling consisted of 3671 spine BMD observation from a total of 968 
subjects (Table 5). There were 3.8 spine BMD observations per subject on average in this sparse 
database. 

Table 5: Baseline Demographics for the Spine BMD Disease Progression 

 

Hip BMD Disease Progression Database: 

The hip BMD measurements were from study 303 and 304.  

The final database used for model building and evaluation consisted of 3863 hip BMD 
observations from a total of 1016 subjects, There were 3.8 BMD observations per subject on 
average in this sparse database. A summary of the demographic information for the hip database 
is presented in Table 6. 
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Table 6: Baseline Demographics for the Hip BMD Disease Progression Analysis (n=1016) 

 

Figure 6: General Schematic Diagram of BZA PK Model 

 

Source: Figure 2 on Page 47 of sponsor’s report 
3.1.1 Population PK Model-Dense Data 

The best final PK model for BZA was a one compartment model with first order input following 
a lag time and linear elimination. In addition, the model incorporated enterohepatic recycling and 
was evaluated using ADVAN6 and TRANS1. The model was parameterized for a lag time prior 
to absorption (ALAG), the first order absorption rate constant (ka), the apparent clearance 
(CL/F), and the apparent volume of distribution of the central (V2/F). The equations for the 
parameters describing this model are shown below. The general schematic diagram for this 
model is given in Figure 6, and the parameters for the final dense data model were summarized 
in Table 7. 

Equations for population PK model of dense data: 
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Table 7: Parameter Estimates for Final BZA PK Model-Dense Database 

 

Diagnosis of Final PK model-Dense Data 

The overall goodness-of-fit plots are shown in Figure 7. There were no visual bias in the 
population and individual predicted concentrations. There were no trends in the loess smooth of 
the data.  

Figure 7: General Goodness of Fit Plots-Final PK Model 

 

Source: Figure 14 on page 283 of sponsor’s report 
 
 

Visual Predictive Check for Concentration Time Profile  
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The plot for the visual predictive check is shown in Figure 8. The plots showed the 2.5th, 50th, 
and 97.5th prediction intervals. It can be seen that the majority of the observed BZA 
concentrations fall between the 95% prediction intervals. Overall the predictive performance of 
this model was considered adequate. 

Figure 8: Visual Predictive Check for Final PK Model-Dense PK Database 20 mg Dose 
Formulation 1 

 

Source: Figure 14 on page 59 of sponsor’s report 
3.1.2 Population PK Model-Sparse Data 

The best final PK model for BZA in the sparse data was a one compartment model with first 
order input following a lag time and linear elimination. The model also incorporated 
enterohepatic recycling. The model was parameterized for a lag time prior to absorption 
(ALAG), the first order absorption rate constant (Ka), the apparent clearance (CL/F), the 
apparent volume of distribution (V2/F). No covariate factors were identified.  

The equations for the parameters describing this model are shown below. The equations are 
consistent with the structural model for the dense data. The estimates of final parameters for the 
final model are summarized in Table 8. The general goodness-of-fits plot is demonstrated in 
Figure 9 and the visual predictive check for the final model is in Figure 10:   
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Figure 9: General Goodness of Fig Plots-Final PK Model All Data 

 

Source: Figure 12 on page 551 of sponsor’s report. 

Figure 10: Visual Predictive Check for Final PK Model-Sparse PK Database 20 mg Dose 
Formulation 1 All Data 

 

Exposure- Endometrial Hyperplasia-Logit Analysis 

The sponsor explored exposure-endometrial hyperplasia relationship using logit analysis. The 
best final model for the probability of developing hyperplasia was a binomial logistic regression 
including the effects of CE dose, BZA AUC normalized by relative bioavailability of the 
formulation given and weight. The equations for the parameters describing the best logit model 
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Figure 11: Observed and Predicted Probability of Event and Associated 95% Confidence 
Intervals for 0.45 CE (Left) and 0.625 CE (Right) Dose-Final Logit Model 

 

CE = 0.45 mg CE= 0.625 mg 

  

 
Source: Figure 37 (left) and Figure 39 (right) of sponsor’s report 
 

As demonstrated in Figure 12, the sponsor made a 3D surface plot that described overall 
hyperplasia probability for a no event over a range of CE doses and BZA AUC values. In order 
to maintain a probability of hyperplasia with a dose CE of 0.625 mg at less than 1%, the BZA 
AUC must be at least 35 ng*hr/mL. For a CE dose of 0.45, the BZA AUC must be at least 15 
ng*hr/mL. 
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Table 10: Parameter Estimates for Final Spine BMD Model 

 

 

 

 

 

 

 

 

 

Figure 13: General Goodness of Fit Plots-Best Spine BMD Model 
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Reviewer’s Comment on the sponsor’s population PK/PD analysis 
1. The population PK model for the dense database is adequate in describing the observed 

data.  
2. The individual AUCs for study 303 based on the population PK model for the sparse 

database may not be reliable. The study did not contain a planned PK component. 
Retained blood sample were assayed for BZA concentration after the sponsor realized the 
importance of the BZA exposure due to the failure of study 304. As a result, the actual 
time of the sampling relative to the dose time was not recorded and a fixed time-after-
dosing was assumed for all patients. In addition, most subjects had only one blood 
sample in study 303.  Even though the trend of the PK/PD analyses is consistent with the 
expectation and the dose-response observations, the parameter estimates may not be 
accurate due to the unreliable AUC estimates.  

3. The reviewer conducted independent logistic analysis using corrected doses based on the 
different bioavailability between formulations A and C. The results are shown as follows 

REVIEWER’S ANALYSIS 

Introduction 
The results from population PK analysis indicated that a 30% reduction in BZA exposure 
resulted in an unacceptable level of endometrial protection. Therefore, we are interested in 
exploring the effect of intrinsic and extrinsic factors on BZA exposure. It is equally important to 
make sure that the PK model for Phase III data is adequate. Additionally, it is necessary to 
investigate dose-response relationship for hyperplasia using adjusted dose as the exposure, given 
the identified limitation in the sponsor’s analysis.  

Objectives 
Analysis objectives are: 

-to evaluate the adequacy of the population PK analysis for the dense data; 

-to explore intrinsic and extrinsic factors that may influence BZA PK parameters using 
population PK model for the dense database; 

-to explore dose-response relationship for hyperplasia using combined data from studies 303, 
304 

Methods 

Data Sets 
Data sets used are summarized below:  

Table 11:  Analysis Data Sets 

Study Number Name  Link to EDR 

Dense.xpt  \\cdsesub5\EVSPROD\NDA022247\0000\m5\datasets\study-
population-pk-108-114-1120-1121-203-300-303-
304\analysis 
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Software 
The population PK analysis was conducted with NONMEM 6 on a 48-  Linux Cluster in a 
grid environment (Sun Grid Engine 6.2).  SAS for Windows 9.3 and R2.15.1 was used for data 
assembly, statistical analysis, and graphing. Xpose4 and an internally developed population PK 
tool were used for post-NONMEM analysis.  

Models 
One compartment model with first-order absorption was used to describe the dense data included 
in study 108, 1120, 1121, and 114. This is the same as the model used by the sponsor. 

Results 

Goodness-of-Fit Plots for the Final PK Model for the Dense Data 

  
 

 
  

Figure 14: Goodness-of-fit graphs for the final PK model for the Dense Data. Observations vs. 
population and individual (top center) predictions, weighed residuals vs. time, population 
predictions, quintiles of standard normal, and a histogram of weighted residuals; The solid black 
line is the line of unity/identity 

Effect of Intrinsic and Extrinsic Factors on PK Parameters of BZA 
Relationship between PK parameters and covariates of interest was plotted.   Higher body weight 
and ALT appeared to be associated with larger clearance. 
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Table 12: Summary of Endometrial Incidence at Month 6, 12 and 24 (Study 303, MITT) 

 
95% CI 
(1-sided) 

95% CI 
(2-sided) 

Treatment 
Time 
slot 

Number of 
subjects 

Number 
of 

hyperpla
sia 

Hyperplasia 
rate (%) LL UL LL UL 

Placebo MONTH  6 360 0 0.00 0.00 0.83 0.00 1.02 

 MONTH 12 363 0 0.00 0.00 0.82 0.00 1.01 

 MONTH 24 363 0 0.00 0.00 0.82 0.00 1.01 

Premarin 0.45 mg/TSE-424 10 mg MONTH  6 363 0 0.00 0.00 0.82 0.00 1.01 

 MONTH 12 366 3 0.82 0.22 2.10 0.17 2.38 

 MONTH 24 366 8 2.19 1.09 3.91 0.95 4.26 

Premarin 0.45 mg/TSE-424 20 mg MONTH  6 370 0 0.00 0.00 0.81 0.00 0.99 

 MONTH 12 373 0 0.00 0.00 0.80 0.00 0.98 

 MONTH 24 373 2 0.54 0.10 1.68 0.07 1.92 

Premarin 0.45 mg/TSE-424 40 mg MONTH  6 354 0 0.00 0.00 0.84 0.00 1.04 

 MONTH 12 357 0 0.00 0.00 0.84 0.00 1.03 

 MONTH 24 358 0 0.00 0.00 0.83 0.00 1.03 

Premarin 0.625 mg/TSE-424 10 mg MONTH  6 

 MONTH 12 

 MONTH 24 

Premarin 0.625 mg/TSE-424 20 mg MONTH  6 

 MONTH 12 

 MONTH 24 

Premarin 0.625 mg/TSE-424 40 mg MONTH  6 

 MONTH 12 

 MONTH 24 

Raloxifene 60 mg MONTH  6 353 0 0.00 0.00 0.85 0.00 1.04 

 MONTH 12 355 0 0.00 0.00 0.84 0.00 1.03 

 MONTH 24 355 0 0.00 0.00 0.84 0.00 1.03 

 

Figures below show relationship between the probability of positive endometrial hyperplasia rate 
and BZA doses after 12 (Figure 16) and 24 months (Figure 17) of BZA/CE treatment. The red 
dots are observations and the green line and shaded area show model predictions and 95% CI 
from logistic regression. BZA dose 20 mg in study 304 was corrected by a ratio of 0.7 due to 
lower bioavailability. The hyperplasia rate was BZA dose -dependent. Higher hyperplasia rate 
was associated with lower BZA doses. 
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 4.4 Filing Memo 

 

FINAL      
(December 5, 2012) 

 

Office of Clinical Pharmacology 
New Drug Application Filing and Review Form 

General Information About the Submission 

 Information  Information 
NDA Number 022247 Brand Name TBD™  
OCP Division (I, II, III, 
IV, V) 

III Generic Name Bazedoxifene 
(BZA)/ 

Conjugated 
estrogens  (CE, 

Premarin®) 
Medical Division DRUP Drug Class Selective estrogen 

receptor 
modulator 

(SERM) and 
estrogen receptor 

agonist   
OCP Reviewer Sayed (Sam,) Al Habet, 

R.Ph., Ph.D. 
Indication (s) Three indications: 

Treatment of 
moderate to 
severe Vasomotor 
Symptoms 
(VMS), moderate 
to severe 
symptoms of 
vulvar and 
vaginal atrophy 
(VVA), and 
prevention of 
postmenopausal 
osteoporosis  

OCP Secondary 
Reviewer/Signer 

Myong-Jin Kim, 
Pharm.D.   

Dosage Form 20mg 
BZA/0.45 mg 
CE and 20 mg 
BZA/0.625 
mg CE  
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Pharmacometrics 
Reviewer 

Fang Li, Ph.D.    Proposed Dosing 
Regimen 

20mg/0.45mg or 
20mg/0.625mg 

daily  
Date of Submission September 26, 2012 

(cover letter) 
October 3, 2012 
(Receipt date) 

 

Route of 
Administration 

Oral 

Estimated Due Date of 
OCP Review 

May 2013 Sponsor Wyeth/Pfizer  

Medical Division Due 
Date 

June 2013 Priority 
Classification 

Standard 

PDUFA Due Date 
October 3,  2013 

(PDUFA 5 Goal Dated) 

  

Clin. Pharm. and Biopharm. Information 
 “X” if 

included 
at filing 

Number of 
studies 
submitted 

Number 
of studies 
reviewed 

Critical Comments 
If any 

STUDY TYPE                                                  

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

X                          

Tabular Listing of All Human 
Studies  

X                          

HPK Summary  X                          

Labeling  X                          

Reference Bioanalytical and 
Analytical Methods 

X                          

I.  Clinical Pharmacology X 40                                                                          
    Mass balance:  1   

    Isozyme characterization:  1   

    Blood/plasma ratio:     

    Plasma protein binding:  1   

    Pharmacokinetics (e.g., Phase 
I) - 

X 

 
40             

Healthy Volunteers- 
                                                                           

single dose: X 25   
multiple dose: X 3   

Patients- 
                                                                           

single dose:     

multiple dose:     

   Dose proportionality -                                                                            
fasting / non-fasting single dose:  2   
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fasting / non-fasting multiple 
dose: 

    

    Drug-drug interaction studies   7                                                                          
In-vivo effects on primary drug:     

In-vivo effects of primary drug:     

In-vitro:     

    Subpopulation studies -                                  
ethnicity:     

gender:     

pediatrics:     

geriatrics:  1   

renal impairment:     

hepatic impairment:  1   

    PD -                                                                            
Phase 2: X    

Phase 3: X 3   

    PK/PD -                                                      
Phase 1 and/or 2, proof of 

concept: 

    

Phase 3 clinical trial: X 2   

    Population Analyses -  4                                                    
Data rich: X 4   

Data sparse: X 4   

II.  Biopharmaceutics  15                                                                          
    Absolute bioavailability X 1   

    Relative bioavailability - X 15                                 
solution as reference:     

alternate formulation as 
reference: 

    

    Bioequivalence studies -  15                                                                          
traditional design; single / multi 

dose: 

X    

replicate design; single / multi 
dose: 

X    

    Food-drug interaction studies X 2   

    Bio-waiver request based on 
BCS 

    

    BCS class     

   Dissolution study to evaluate 
alcohol induced 
   dose-dumping 

X    

In vitro Penetration Studies     
                                                                            
    Genotype/phenotype studies     
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    Chronopharmacokinetics     

    Pediatric development plan     

    Literature References X    

Total Number of Studies  40   

     

 
On initial review of the NDA/BLA application for filing: 
 

 Content Parameter Yes No N/A Comment 
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence data comparing to-

be-marketed product(s) and those used in the pivotal clinical 
trials? 

X    

2 Has the applicant provided metabolism and drug-drug interaction 
information? 

X    

3 Has the sponsor submitted bioavailability data satisfying the 
CFR requirements? 

X    

4 Did the sponsor submit data to allow the evaluation of the 
validity of the analytical assay? 

X    

5 Has a rationale for dose selection been submitted? X    
6 Is the clinical pharmacology and biopharmaceutics section of the 

NDA organized, indexed and paginated in a manner to allow 
substantive review to begin? 

X    

7 Is the clinical pharmacology and biopharmaceutics section of the 
NDA legible so that a substantive review can begin? 

X    

8 Is the electronic submission searchable, does it have appropriate 
hyperlinks and do the hyperlinks work? 

X    

 
Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data  
9 Are the data sets, as requested during pre-submission 

discussions, submitted in the appropriate format (e.g., CDISC)?  
X    

10 If applicable, are the pharmacogenomic data sets submitted in 
the appropriate format? 

  X  

        Studies and Analyses  
11 Is the appropriate pharmacokinetic information submitted? X    
12 Has the applicant made an appropriate attempt to determine 

reasonable dose individualization strategies for this product (i.e., 
appropriately designed and analyzed dose-ranging or pivotal 
studies)? 

X    

13 Are the appropriate exposure-response (for desired and undesired 
effects) analyses conducted and submitted as described in the 
Exposure-Response guidance? 

X    

14 Is there an adequate attempt by the applicant to use exposure-
response relationships in order to assess the need for dose 
adjustments for intrinsic/extrinsic factors that might affect the 

X    
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pharmacokinetic or pharmacodynamics? 
15 Are the pediatric exclusivity studies adequately designed to 

demonstrate effectiveness, if the drug is indeed effective? 
  X  

16 Did the applicant submit all the pediatric exclusivity data, as 
described in the WR? 

  X  

17 Is there adequate information on the pharmacokinetics and 
exposure-response in the clinical pharmacology section of the 
label? 

X    

        General  
18 Are the clinical pharmacology and biopharmaceutics studies of 

appropriate design and breadth of investigation to meet basic 
requirements for approvability of this product? 

X    

19 Was the translation (of study reports or other study information) 
from another language needed and provided in this submission? 

  X  

 
IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION 
FILEABLE? ______Yes_ 
 
Executive Filing Summary: 
 
What is the rationale for this Combination Product?  
 
This is a combination of a New Molecular Entity (NME), Bazedoxifene (BZA also known as 
TSE-424) which is a third generation selective estrogen receptor modulator (SERM) and 
estrogen receptor agonist, conjugated estrogens (Premarin®). Mechanistically, the combination 
product is referred to as tissue-selective estrogen complex (TSEC).  
 
BZA and CE function by binding to and activating the two estrogen receptors (α and β). CE is 
composed of multiple estrogens that demonstrate tissue selective estrogen receptor agonist 
activity. Bazedoxifene demonstrates both tissue selective estrogen receptor agonist and 
antagonist activity, exhibiting agonist activity on the skeletal system, while acting as an estrogen 
antagonist in breast and uterine tissue. 
 
The rationale for the development of BZA/CE is based on the hypothesis that BZA will be acting 
primarily as an estrogen receptor antagonist in uterine and breast tissue. This will inhibit the 
proliferative effects of CE on the endometrium and reduce the incidence of uterine bleeding, 
breast pain/tenderness, and increased breast density associated with existing traditional 
progestin-containing hormone therapy (HT). CE is expected to effectively relieve menopause 
related symptoms (e.g., hot flushes, symptoms of VVA, vaginal dryness, and dyspareunia). In 
addition, in view of the positive effects of CE and BZA on the skeleton, it is expected that the 
combination of the 2 agents would be effective in the prevention of postmenopausal 
osteoporosis. 
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Design: 20 mg BZA/0.625 CE with or without high fat meal (PNP formulation, Formulation C 
Conclusion: No change in Cmax, AUC increased by 25% with food 
 
Study 3115A1-114 (PCP vs PNP): 
  
Design: 20 mg BZA/0.625 CE (Formulation A vs Formulation B) 
Conclusion: Failed  
 
Study 3115A1-1120 (PCP vs PNP): 
  
Design: 20 mg BZA/0.625 CE (Formulations C vs A), partial replicate design 
Conclusion: Failed  
 
Study 3115A1-1121 (PCP vs PNP), steady-state (14 days) 
  
Design: 20 mg BZA/0.625 CE (Formulation A vs Formulation C) 
Conclusion: Failed  
 
Study 3115A1-1117 (A, B, C, and PNP): Clinical and commercial 
  
Design: 20 mg BZA/0.625 CE (Formulation A, B, C, D-PCF (PCF: potential commercial 
formulation) 
Conclusion:  

D vs A failed 
D vs B pass 
D vs C Pass 
B vs A pass 
C vs A failed 
C vs B pass 

 
Study 3115A1-1122 (3 formulations vs A) 
  
Design: Definitive BE study. (Formulation A vs TBM, E, F, G), 20 mg BZA/0.625 CE 
P.S. reformulated   
Conclusion: A vs F passed for 20 mg BZA/0.625 CE strength 
 
 
Study 3115A1-1139 (B vs TBM) 
  
Design: Definitive BE study. (Formulation B vs TBM), 20 mg BZA/0.625 CE 
Conclusion: B vs F passed for 20 mg BZA/0.625 CE strength 
 
 
 
Study 3115A1-1137 (A vs TBM) 
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Reviewer’s Comments: 
 
The sponsor conducted extensive program to optimize the formulation for this combination 
product. Many of the studies did not pass the bioequivalence criteria for BZA and/or CE 
components of the product at either Cmax or AUC levels.  
 
The drug will be administered without regard of food. However, food appears to slightly increase 
exposure (pending review).  The dosage and indications are as follows: 

• Moderate to severe vasomotor symptoms: 20/0.45 or 20/0.625 mg QD 
• Moderate to severe vaginal atrophy: 20/0.625 mg QD 
• Prevention of osteoporosis: 20/0.45 or 20/0.625 mg QD 

 
From the clinical pharmacology perspective, the following are some of the PK info of BZA: 
 

• Half-life: ~30 h 
• F= 6% 
• Binding: 98-99% 
• Excretion: Mainly in bile/feces and 1% in urine (radioactivity) 
• Extensively metabolized: 4-fold increase in exposure in patients with hepatic impairment 
• Metabolic Pathway: Glucuronidation is the major metabolic pathway 
• Not recommended in patients with renal impairment. 
 
Based on the above information and the known safety profiles of BZA, the exposure level 
will be carefully assessed in this NDA to optimize the chronic therapy with this product. 
From the clinical pharmacology perspective, there are three major challenges with this NDA 
as follows: 
 

• Ensuring bridging of all formulations used in this NDA 
• Factors that may lower BZA exposure and consistency in absorption. Lowering BZA 

exposure or reduce absorption may be associated with safety concern due to lack of 
adequate endometrial protection. 

• Factors that may increase BZA exposure are also associated with both safety and 
efficacy issues. The increase in BZA exposure may reduce CE efficacy (VMS, VVA, 
and bone mineral density).  
 

Therefore, consistency in BZA absorption, delivery, and systemic exposure appears to be critical 
in optimizing the long term therapy with this product.  
 
Office of Scientific Investigations (OSI) Inspection: 
 
No OSI inspection is necessary for the analytical and the clinical sites where the PK studies were 
conducted and blood samples analyzed. The reason for this decision is based on the favorable 
historical and recent inspections for these sites by OSI.   
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Comments to Sponsor’s for 74-Day: 
 

• Per the meeting minutes (Page 9) held on February 12, 2008, please submit to this NDA 
the audit report  for the BZA/Atorvastatin drug 
interaction study (study # 3068A1-126-EU).  

• Confirm that study # 3068A1-126-EU is the only study that was conducted  
 

• Please provide the list of studies and their audits (if any) that were conducted or analyzed 
 

 
Recommendation: 
 
The NDA can be filed from the clinical pharmacology perspective.  
 
Sayed (Sam) Al Habet, R.Ph., Ph.D. 
 
 
 
Myong-Jin Kim, Pharm.D.   
Secondary Reviewer        Date 
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SAYED AL HABET
06/05/2013

LAI M LEE
06/05/2013

FANG LI
06/05/2013

YANING WANG
06/05/2013
Signing for the Pharmacometrics component.

MYONG JIN KIM
06/05/2013

EDWARD D BASHAW
06/05/2013
This NDA has several unresolved formulation identity issues as of June 5th, 2013.  The reader is
strongly advised to review pages 64-74 of the attached review first, as these issues and there
resolution from a pending IR request impact the clinical studies data and their acceptability.
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Individual Study Review 
 Clinical Pharmacology Review 
Office of Clinical Pharmacology 
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4.2. Individual Study Review (Selected Studies) 

A. Biopharmaceutics Studies:  
 

The sponsor conducted BE studies to establish the link between several formulations that were 
developed over the years during the drug development. The focus of the review is on the BZA 
data as most of the studies have demonstrated BE for the CE. However, the 90% CIs for the BZA 
components of the products failed to meet the BE limits of 80% to 125% in most of the studies. 
The detail information about each formulation is discussed in the biopharmaceutics section of 
this review.   

Study 1117-US (Pivotal, Clinical “A, B, C” and Commercial Formulations “D”): 

Title: “An Open-label, Single-Dose, Randomized, 4-Period, Crossover, Bioequivalence Study of 
Clinical and Commercial Formulations of Bazedoxifene/Conjugated Estrogens in Healthy 
Postmenopausal Women” 
 
Objectives: The primary objective of the study was to assess the BE of formulations used in 
clinical studies and a potential commercial formulation of BZA/CE combination tablets, 
assessing the BZA and CE components. 
  
Rationale: 

The purpose of this study was to establish the relationship of BZA and CE exposures of the 
3 formulations used in the phase 3 clinical studies to those of a potential commercial 
formulation.  
 
Design: 

This was a single-dose, randomized, open-label, 4-period, 4-treatment, crossover, BE study in 75 
healthy inpatient/outpatient postmenopausal subjects with a 10-day washout period. Each subject 
received a single dose of each formulation after an overnight fast of at least 10 hours until 4 
hours after drug administration. Subjects were randomly assigned to 1 of 4 sequences: A/B/C/D, 
B/D/A/C, C/A/D/B, or D/C/B/A for the following 4 treatments: 
 
Treatment A: Clinical Formulation A 
Treatment B: Clinical Formulation B 
Treatment C: Clinical Formulation C 
Treatment D: Potential Commercial Formulation D. 
 
The formulations tested in this study are listed in Table 1117-1. 
 
Formulation A:  it was used in the first safety and efficacy study 
(3115A1-303-WW).  
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Formulations B and C:  These formulations were 
used in three pivotal safety and efficacy studies (3115A1-304-WW, 305-WW, and 306-WW). 
 
Table 1117-1. Formulations Tested in Study 1117-US: 

 
 

Blood Samples: 

Blood samples for PK analysis were collected at adequate intervals over 72 hours.   

Results: 

Unconjugated Estrone: 

The mean PK parameters for unconjugated estrone are shown in Table 1117-2.  

The 90% CIs for Cmax and AUC were within the range of 80% to 125% for almost all 
comparisons (Table 1117-3). The mean PK data and 90% CI for baseline corrected unconjugated 
estrone are shown in Tables 1117-4 and 1117-5. 

Table 1117-2. Mean PK Parameters for unconjugated Estrone (Study 1117-US) 
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Table 1117-3. The 90% CI for PK Parameters for unconjugated Estrone (Study 1117-US) 

 

Table 1117-4. Unconjugated Estrone Adjusted for Baseline: 
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Table 1117-5. 90% CI of Unconjugated Estrone Adjusted for Baseline: 
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Unconjugated Equilin: 

The mean PK parameters for unconjugated equilin are shown in Table 1117-6.  

The 90% CIs for Cmax and AUCt were within the range of 80% to 125% for all comparisons, 
except for AUCt for formulation A and C (Table 1117-7).  

Table 1117-6. Mean PK Parameters for Unconjugated Equilin 

 

Table 1117-7. 90% CI of Unconjugated Equilin: 
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Unconjugated Total Estrone: 

The mean PK parameters for total estrone are shown in Table 1117-8. The 90% CIs for Cmax 
and AUC were within the range of 80% to 125% for all comparisons, (Table 1117-9). The mean 
PK parameters and 90% CI for baseline corrected total estrone are shown in Tables 1117-10 and 
1117-11.  

Table 1117-8. Mean PK Parameters of Total Estrone: 
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Table 1117-9. 90% CI of Total Estrone: 
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Table 1117-10. Mean PK Parameters of Baseline Adjusted Total Estrone: 
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Table 1117-11. 90% CI Baseline Adjusted Total Estrone: 
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Total Equilin: 
 
The mean PK parameters for total equilin are shown in Table 1117-12. The 90% CIs for Cmax 
and AUC were within the range of 80% to 125% for all comparisons (Table 1117-13). 
 
Table 1117-12. Mean PK Parameters of Total Equilin (Study 1117) 
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Table 1117-13. 90% CI for Total Equilin (Study 1117) 

 

 
 
 
BZA: 
 
Previous studies (114-US, 1120-US, and 1121-US) have shown that, for BZA, Formulations A 
and C are not BE. This study again confirmed that result, and also showed that Formulation A 
and Formulation D (a potential to-be-market formulation not used in any previous clinical 
studies) are not BE.  
 
However, Formulation B was BE to all the other formulations, and Formulation C was BE 
Formulations B and D.  
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Table 1117-16. Geometric Mean PK Parameters for BZA (Study 1117) 
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Table 1117-18. Overall Comparison of 90% CIs for BZA for all Formulations (Study 1117) 
 

 
 
BZA Glucuronide (WAY-144883 and WAY-145096): 
 
The mean PK parameters for BZA glucuronide, WAY-144883 and WAY-145096, are shown in 
Table 1117-19, 1117-20. The 90% CIs for Cmax and AUC were within the range of 80% to 
125% for all comparisons (Table 1117-19, 1117-20). 
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Table 1117-19. Mean PK Parameters and 90% CI of WAY-144883 (Study 1117) 
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Table 1117-20. Mean PK Parameters and 90% CI of WAY-145096 (Study 1117) 
 

 

 
 
Conclusions: 
 
The entire biopharmaceutics, formulation development, and associated BE studies are related to 
the BZA component of the product. The CE components plays small role, even if some of the 
components are shown to be outside the BE criteria of 80%-125%. 
 
Therefore, in reference to the hormonal components of the product (i.e., CE layer), the tested 
formulations were overall equivalent, except few components. 
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However, based on BZA data, Formulation B used in clinical studies 304, 305, and 306 is BE to 
Formulation A used in clinical studies 303 and 3307, Formulation C used in clinical study 304, 
and Formulation D (TBM used in four BE studies 1122, 1139, 1137, and 1142).  
 
Also, Formulation C is BE to Formulations B and D in reference to BZA data. However, 
Formulation A is not BE to Formulations D and C. The bioavailability of formulation C is 
approximately 18% lower than Formulation A. Formulation D is potential for commercial use 
which is BE to the clinical Formulation B. So based on this study the following conclusions can 
be made for the BZA component: 
 
Formulation A   = Formulation B  
(studies 303, 3307)   (studies 304, 305, 306) 
Formulation B   = Formulation C (study 304) 
Formulation B   = Formulation D (TBM) 
Formulation C   = Formulation D (TBM) 
Formulation A   ≠ Formulation C (AUC is 18% and Cmax is 12% lower than A) 
Formulation A  ≠ Formulation D (TBM) (AUC is 20% and Cmax is 12% lower 

than A 
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Treatment A (Reference): Single dose of BZA/CE (Clinical Formulation A) 20 mg/0.625 mg 
tablet. 
Treatment E (Test): Single dose of BZA/CE (Commercial Formulation E) 20 mg/0.625 mg 
tablet 
Treatment F (Test) BZA/CE (Commercial Formulation F) 20 mg/0.625 mg tablet  
Treatment G (Test): BZA/CE (Commercial Formulation G) 20 mg/0.625 mg tablet  

Blood Samples: 

Blood samples for PK analysis were collected at adequate intervals over 72 hours.   

Results:  

Overall all estrogenic components of the product were within the BE limits. Therefore, only 
BZA PK data will be presented here. In addition, only formulation F was BE to Formulation A. 
Therefore, the focus of this review and the data to be reported in this review will be on 
Formulations A and F (Tables 1122-2-3).  
 
Table 1122-2A. BZA PK Parameters after Administration of BZA/CE 
20 mg/0.625 mg Clinical Formulation A and Commercial Formulations E, F, and G (Study 
1122) 
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Table 1122-2B. Statistical Comparisons among BZA PK Parameters After Administration 
of BZA/CE 20 mg/0.625 mg Clinical Formulation A and Commercial Formulations E, F, 
and G (Study 1122) 
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Table 1122-3. Summary of the 90% Confidence Intervals for the Geometric Means Ratios 
(Study 1122) 

 
 
 
Conclusions: 
 
Potential commercial formulation F (TBM) for 20/0.625 strength was BE to reference 
formulation A used in the clinical safety and efficacy studies 303 and 3307 for BZA and all 
measurable estrogen analytes. 
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Study 1139-US (20/0.625, Formulations B and F “TBM”): 
 
Title: “An Open-Label, Single-Dose, Randomized, 2-Period, Crossover, Bioequivalence Study 
of New Formulations of Bazedoxifene/Conjugated Estrogens Compared With a 
Reference Formulation in Healthy Postmenopausal Women” 
 
Objectives: The primary objective of the study was to assess the BE of the clinical formulation 
used in phase 3 studies and a potential commercial formulation of BZA/CE combination tablets, 
assessing both the BZA and CE components.  
 
The secondary objective of the study was to obtain additional safety and tolerability data 
concerning BZA/CE in healthy postmenopausal women. 
 
Rationale: 

The purpose of this study was to assess the BE of a new formulation of a BZA/CE combination 
tablet (formulation F used in BE study 1122) with a clinical formulation B used in phase 3 
studies 304, 305, and 306. Based on the BE study 1122, formulation F (TBM) was found to be 
bioequivalent to Formulation A used in clinical studies 303 and 3307. Therefore, this study is a 
similar/repeat of the BE study 1122 to compare formulation F to formulation B (i.e., not 
Formulation A). 
 
Design: 

This was a single-dose, randomized, open-label, 2-period, 2-treatment, crossover, 
inpatient/outpatient study in 90 healthy postmenopausal subjects conducted at a single 
investigational site. There was a minimum 10-day washout interval between each test article 
administration. The formulations used in this study are listed below in Table 1139-1. 
 
Table 1139-1. Formulations Tested in Study 1139-US: 
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Subjects were randomly assigned to 1 of 2 sequences: A/B or B/A for the following 2 treatments: 
 
Treatment A: Single dose of BZA/CE (Clinical Formulation B) 20 mg/0.625 mg tablet 
(reference therapy) 
Treatment B: Single dose of BZA/CE (potential commercial formulation F) 20 mg/0.625 mg 
tablet (test therapy). 
 
All subjects were fasted overnight and until 4 hours after drug administration.  

Blood Samples: 

Blood samples for PK analysis were collected at adequate intervals over 72 hours.  

Results:  

Overall most of estrogenic components of the product were within the BE limits. Therefore, only 
BZA PK data will be presented here (Tables 1139-2-3). 
 
Table 1139-2. BZA PK Parameters Following Administration of BZA/CE 20 mg/0.625 mg 
Clinical Formulation B and Potential Commercial Formulation F (Study 1139) 
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Table 1139-3. 90% CI of Geometric Mean Ratios for Cmax and AUC for All Analytes (Study 
1139) 

 
 
Conclusions: 
 
As stated in the various Sections of this review, Formulation B was used in the phase 3 safety 
and efficacy studies 304, 305, and 306. The previous study 1122 had shown that the formulation 
F used in this study was BE to formulation A used in studies 303 and 3307. This study confirms 
that formulation F (TBM) is also BE to formulation B for 20/0.625 strength. 
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Blood Samples: 

Blood samples for BZA/CE PK analysis were collected at adequate intervals over 96 hours. 

Results:  

The focus of this study is on the PK of BZA. Tables 114-2 and 3 show the summaries of BZA 
PK and statistical data.  
 
Table 114-2. PK Parameter Estimates of BZA Following Administration of a Single 20 
mg/0.625 mg Dose of BZA/CE  

 
 
 

Reference ID: 3319979



40 
 

Table 114-3. Geometric Least Squares Mean Ratios and 90% Confidence Limits of BZA 
and CE Following Administration of a Single 20 mg/0.625 mg Dose of BZA/ CE  

 
 
Conclusions: 
 
Based on this study, the 90% CI for BZA data were outside the range of 80% to 125% for both 
Cmax and AUC. The Cmax of BZA for PNP formulation (test, Formulation C) was 
approximately 16% lower than the reference formulation (PCP, Formulation A). Similarly, the 
AUC for Formulation C (PNP) was approximately 22% lower than Formulation A (PCP). 
Therefore, it can be concluded that the two formulations are not BE.  
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The formulations used in this study are listed below in Table 1120-1.  
 
Table 1120-1. Formulations Tested in Study 1120-US: 

 

Blood Samples: 

Blood samples for BZA/CE PK analysis were collected at adequate intervals over 96 hours. 

Results:  

The focus of this study is on the PK of BZA. Tables 1120-2 and 4 show the summaries of BZA 
PK and statistical data.  
 
Table 1120-2. PK Parameter Estimates of BZA Following Administration of a Single 20 
mg/0.625 mg Dose of BZA/CE  
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Table 1120-3. Variance Components  

 
 
Table 1120-4. Geometric Least Squares Mean Ratios and 90% Confidence Limits of BZA 
and CE Following Administration of a Single 20 mg/0.625 mg Dose of BZA/ CE  
(Formulation A reference, PCP and Formulation C, test, PNP) 

 
 

 
Conclusions: 
 
This study is a repeat of Study 114 in which formulations A and C were shown to be not BE. 
Study 114 showed that formulation C had lower exposure (Cmax was 16% and AUC was 22%) 
than formulation A. The difference between the two studies is that the current study was 
conducted as partial replicate to assess the intra-subject variability. 
 
Similar to Study 114, the 90% CI for BZA data were outside the range of 80% to 125% for both 
Cmax and AUC. The Cmax of BZA for PNP formulation (test, Formulation C) was 
approximately 22% lower than the reference formulation (PCP, Formulation A). Similarly, the 
AUC for Formulation C (PNP) was approximately 26% lower than Formulation A (PCP). 
Therefore, it can be concluded that the two formulations are not BE. As in Study 114, 
formulation C produces lower BZA exposure than formulation A in the range of 22% for Cmax 
and to 26% for AUC. 
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Study 1121-US (20/0.0.625, Formulation A and Formulation C, Steady-State): 

Title: “An Open-label, Randomized, Multicenter Study to Compare Bazedoxifene Steady-State 
Exposures Obtained with 2 Bazedoxifene Acetate/Conjugated Estrogen Formulations in 
Postmenopausal Women” 
 
Objectives: The primary objective of the study was to document subject exposure to BZA from 
1 of 2 formulations of BZA 20 mg/CE 0.625 mg after steady-state administration. 
 
The secondary objective of the study was to obtain additional safety and tolerability data 
concerning BZA/CE in postmenopausal women. 
 
Rationale: 

The term Premarin Current Process (PCP, Formulation A) refers to the  BZA/CE 
combination tablets used in the earlier phase 1, 2, and 3 studies. The purpose of this study was to 
determine the BE of BZA/CE combination tablets having the PCP  with BZA/CE 
combination tablets having a reformulated Premarin New Process (PNP, Formulation C)  
 
Design: 

This was an open-label, randomized, parallel, inpatient/outpatient study design with 14 days 
drug administration. Subjects received 1 of 2 formulations: Premarin current process (PCP, 
formulation A) and Premarin new process (PNP, formulation C). In both cases, the subjects 
received an oral tablet with BZA 20 mg/CE 0.625 mg.  
 
Subjects were received BZA/CE and Caltrate + D tablets, which contained 600 mg calcium and 
200 IU vitamin D, once daily, orally for 14 days. On days 1 through 12, subjects were permitted 
to self-administer their test article with or without a meal, and were instructed to be consistent in 
their regimen throughout this period. On day 13, subjects were admitted for an overnight 
confinement for steady-state PK sampling after the day 14 dose. On day 14, subjects were 
administered test article by site staff according to their regimen, with or without a meal, as 
established by the prior 12 days. 
 
Treatment A: Once daily (QD) dose for 14 days (Day 1 through Day 14) of BZA/CE 20 

mg/0.0.625 mg tablet (PNP) tablet  
(Test Formulation C) 

 
Treatment B: Once daily (QD) dose for 14 days (Day 1 through Day 14) of BZA/CE 20 

mg/0.625 mg tablet (PCP) tablet  
(Reference Formulation A) 

 
The formulations used in this study are listed below in Table 1121-1.  
 
Table 1121-1. Formulations Tested in Study 1121-US: 
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Blood Samples: 

Blood samples for BZA/CE PK analysis were collected at adequate intervals over 24 hours. 

Results:  

The focus of this study is on the PK of BZA. Table 1121-2 shows the summaries of BZA PK 
and statistical data. 
 
Table 1121-2. PK Parameter Estimates of BZA Following Administration of a 20 mg/0.625 
mg Dose of BZA/CE Once Daily for 14 days 
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Figure 1121-1. Mean BZA Plasma-Concentrations Time Profiles Following Administration 
of a 20 mg/0.625 mg Dose of BZA/CE: PCP (Formulation A, and PNP Formulation C) 
Once Daily for 14 Days  
 

 
 

 
Conclusions: 
This study is a repeat of Studies 114 and 1120 in which formulations A and C were shown to be 
not BE. In study 1120, Formulation C had lower exposure (16 to 26%) than Formulation A. The 
difference between the previous two studies is that the current study was conducted after 
multiple doses to reach steady state.  
 
Similar to Studies 114 and 1120, study 1121 demonstrated that formulation C (PNP) was lower 
exposure than that from formulation A. The Cmax of formulation C was 32% and the AUC was 
36% lower than that of formulation A at steady state. 
 
Therefore, it can be concluded that the two formulations are not BE.   
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 Study 1116-US (Effect of Food, 20/0.45 and 20/0.625) (Formulation C): 

Title: “An Open-Label, Single-Dose, Crossover Study to Determine the Effect of a High-Fat 
Meal on the Relative Bioavailability and Pharmacokinetics of a Single Dose of Bazedoxifene 
Acetate/Conjugated Estrogens (Premarin® New Process) Administered Orally to 
Healthy Postmenopausal Women” 
 
Objectives: The primary objective of this study was to determine the effect of a high-fat meal on 
the BA and PK of a single oral dose of the BZA 20 mg/CE 0.625 mg (PNP) tablet formulation, 
assessing both the BZA and the CE components. 
 
The secondary objective for this study was to obtain information on the PK of the BZA 20 
mg/CE 0.45 mg (PNP) tablet formulation in healthy postmenopausal women.  
 
The third objective was to obtain additional safety and tolerability data concerning the BZA/CE 
(PNP) compound in healthy postmenopausal women. 
 
Rationale: 

This was a BA and food-effect study that examined a new formulation of BZA/CE tablets having 
a reformulated Premarin® New Process (PNP)  
 
Design: 

This was an open-label, single-dose, randomized-to-sequence, 3-period, crossover, 
inpatient/outpatient study conducted in 23 healthy postmenopausal women. The first 2 periods 
constituted the food effect portion of the study and subjects were given the BZA 20 mg /CE 
0.625 mg (PNP) tablet in a fasting or fed state according to a randomized sequence. In the third 
period, all subjects were given the BZA 20 mg/CE 0.45 mg (PNP) strength tablet in a fasting 
state. There was a 10-day washout between each of the following three treatments:  
 
Treatment A (Fasting):  Single dose of BZA/CE (PNP) 20mg/0.625 mg administered under 

fasting conditions 
Treatment B (Fed):  Single dose BZA/CE (PNP) 20mg/0.625 mg administered 5 

minutes after completion of the FDA recommended high-fat 
breakfast 

Treatment C (Fasting):  Single dose BZA/CE (PNP) 20mg/0.45 mg administered under 
fasting conditions 

 
The randomized crossover design was selected for the food-effect portion because it compares 
the PK effects in both fasting and fed states within subjects using the intra-subject variability 
instead of comparing between subjects using the total (intra-subject plus inter-subject) 
variability. The third period allowed characterization of the PK parameters at the lower dose of 
CE. No control groups were used in this study. 
 
The formulations used in this study are listed below in Table 1116-1.  
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Table 1116-1. Formulations Tested in Study 1116-US: 

 

Blood Samples: 

Blood samples for BZA/CE PK analysis were collected at adequate intervals over 96 hours. 

Results:  

The focus of this study is on the PK of BZA. The BZA PK data are summarized in Tables 1116-
2 and 3 and Figure 1116-1.    
 
Table 1116-2. BZA PK Parameters after Administration of BZA 20 mg/CE 0.625 mg under 
Fasting and Fed Conditions 
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Table 1116-3. BZA Pharmacokinetic Parameters after Administration of BZA 20 mg/CE 
0.45 mg under a Fasting Condition 

 
 

Figure 1116-1. Mean BZA Plasma Concentrations-Time Profiles Following Administration 
of a Single 20 mg/0.625 mg Dose of BZA/CE (PNP) under Fasting and Fed Conditions  
(Study 1116-US) 
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Conclusions: 
 
The BA of BZA from a BZA 20 mg/CE 0.625 mg tablet was greater when the tablet was 
administered following a high-fat breakfast than when administered to fasting subjects. The 
mean Cmax of BZA was slightly reduced when taken with food, but AUC was approximately 
27% greater. In addition, the administration of BZA/CE after a high-fat breakfast delayed the 
tmax of BZA to 3.4 hours compared with 1.4 hours in the fasting subjects. 
 
In contrast to the differences observed with BZA, food appeared to have little effect on the PK of 
the estrogens. For both total and unconjugated estrone and equilin, the extent of absorption 
(AUC) was comparable between the fed and the fasting subjects.  
 
In conclusion, food appeared to have a modest effect on the extent, and rate of absorption of 
BZA from BZA 20 mg/CE 0.625 mg combination tablets. In contrast, food had little effect on 
the PK of the CE, with slight decreases in Cmax and AUC. 
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Results:  

Based on this study, the absolute BA from both capsule and tablet is 6.2% (Table 3068A1-2 and 
Figure 3068A1-1).    
 
Table 3068A1-2. BZA PK Parameters after Administration of Oral Tablet and Capsules 
Compared to Intravenous Administration (Study 3068A1) 
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Figure 3068A1-1. Mean BZA Plasma Concentration-Time Profiles After Administration of 
Oral Tablet and Capsules Compared to Intravenous Administration (Study 3068A1) 

 
 

Conclusions: 
 
This study was reviewed   
Since there were several changes in the formulation over the years, the absolute BA of BZA is 
anticipated to be also low (i.e., <10%) or comparable with the final-to-be marketed formulation 
proposed in this NDA.  
 
Based on the low BA of BZA, it is anticipated that intrinsic and/or extrinsic factors may affect 
and potentially increase the rate and extent of BZA absorption. Considering the narrow 
therapeutic index of BZA, the factors that may potentially affect the rate and extent of BZA 
absorption pose safety and/or efficacy concerns.    
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Study 3115A1-1136-US (Relative Bioavailability BZA/CE vs BZA Tablet): 

Title: “An Open-Label, Single-Dose, Randomized, 2 –period, Crossover, Relative 
Bioavailability Study of a Bazedoxifene Acetate/Conjugated Estrogens Tablet Compared With a 
Bazedoxifene Tablet in Healthy, Postmenopausal Women” 
 
Objectives: The primary objective was to compare the BA of one BZA/CE 20 mg/0.45 mg tablet 
with one BZA 20 mg tablet, assessing the BZA component. 
 
The secondary objective was to obtain additional safety and tolerability data concerning both 
BZA/CE and BZA in healthy, postmenopausal women. 
 
Design: 

This was a single-dose, randomized, open-label, 2-period, 2-treatment, crossover, 
inpatient/outpatient study in 24 healthy, postmenopausal subjects. There was at least a 10-day 
washout between each single dose administration. Subjects fasted overnight for at least 10 hours 
and randomly assigned to receive the following treatments: 
 
 
Treatment A (Test):  Single dose of BZA/CE 20mg/0.45 mg tablet  
Treatment B (Reference):  Single dose BZA tablet 20 mg 
 
The formulations used in this study are listed below in Table 1136-1.  
 
Table 1136-1. Formulations Tested in Study 3115A1-1136-US: 

 

Blood Samples: 

Blood samples for BZA/CE PK analysis were collected at adequate intervals over 96 hours. 

Results:  

The focus of this study is on the PK of BZA. The BZA PK data are summarized in Table 1136-
2.  
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Table 1136-2. BZA PK Parameters Following Administration of a Single Dose of 20 mg 
BZA and a Single Dose of 20/0.45 mg BZA/CE (Study 1136-US).  

 
 
Table 1136-3. Statistical Summary of BZA PK Parameters Following Administration of a 
Single Dose of 20 mg BZA and a Single Dose of 20/0.45 mg BZA/CE (Study 1136-US).  
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Figure 1136-1. Mean Concentration-Time Profiles for Following Administration of a Single 
Dose of 20 mg BZA and a Single Dose of 20/0.45 mg BZA/CE (Study 1136-US).  

 
 
Conclusions: 
 
The results show that the adjusted geometric mean ratio (90% CI) of AUC for BZA was 109% 
(95%, 124%) which was within BE limits (80%, 125%), but Cmax was approximately 41% 
higher with the combination tablet compared with the monotherapy tablet. Tmax and t½ were 
comparable between the 2 products. 
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B. Clinical Pharmacology Studies 

 
 
Study 3115A1-101-US 
 
Title: “A Study to Assess the Potential Pharmacokinetics Interaction Between TSE-424 and Conjugated 
Estrogens in Healthy Postmenopausal Women.” 
 
Objective: The objective of the study was to assess the potential PK interaction between BZA (previously 
referred to as TSE-424) and CE in healthy postmenopausal women.  
 
Methods: This was a single site, open-label, single-dose, 3-treatment, 3-period, randomized, crossover 
study in healthy postmenopausal women age 35 to 65 yrs, inclusive. 
 
Treatment Groups 

 
 
Test Products 

 
 
Each subject received a single oral dose of 1 of 3 treatments during each study period.  There was at least 
a 21-day washout interval between treatments.  A single oral dose of study medication was administered 
with 240 mL of room temperature water at approximately 8 am after a 10-hr overnight fast (no food or 
fluids).  Subjects continued to abstain from food and fluids until 4 hrs post-dose.  Room temperature or 
cold water was permitted as needed beginning 2 hrs postdose.  Subjects refrained from lying down or 
engaging in strenuous exercise until 5 hrs after drug administration.  Subjects remained at the study site 
until Day 3 of each study period.  Subjects returned to the study site for 2 outpatient visits on Days 4 and 
5 for vital sign assessments, adverse event and concomitant treatment monitoring, and PK blood 
sampling.   
 
Baseline Estradiol and Estrone Concentrations 
There were three blood samples taken for determination of baseline estradiol and estrone concentrations.  
Subjects reported to the study site at about 7 am for 2 consecutive days (Days -2 and -1) before each study 
period for baseline time points (approximately -48 and -24 hrs) and predose (at 0 hr). 
 
Plasma concentrations were adjusted for baseline by subtracting the baseline value. 
 
Pharmacokinetic Sampling: For plasma concentrations of unconjugated and total (unconjugated plus 
conjugated) estrone, equilin, 17β-estradiol, 17β-dihydroequilin, Δ8,9-dehydroestrone, and 17β-Δ8,9-
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dehydroestradiol, blood samples were taken -0.5, 1.5, 3, 4.5, 6, 7.5, 9, 10.5, 12, 14, 16, 24, 32, 40, 48, 72 
and 96 hrs postdose on Day 1.  For BZA plasma concentrations, blood samples were taken at -0.5, 0.5, 1, 
1.5, 2, 4.5, 6, 9, 12, 24, 48, 72, and 96 hrs postdose on Day 1. 
 
Results: 
The following table summarizes the geometric least squares mean ratios (90% CI) for various estrogens 
following a single dose of BZA 40 mg/CE 0.625 mg compared with BZA 40 mg alone or CE 0.625 mg 
alone (sponsor’s table 10.0-1, section 10). 

 
 
 
The following table is a summary of PK parameters for Unconjugated Estrone (sponsor’s table 8.1-1, 
section 8.1). 
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The following table is a summary of PK parameters for Baseline-Adjusted Unconjugated Estrone 
(sponsor’s table 8.2-1, section 8.2). 

 
 
 
The following table is a summary of PK parameters for Unconjugated Equilin (sponsor’s table 8.3-1, 
section 8.3). 
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The following table is a summary of PK parameters for Unconjugated 17β-Estradiol (sponsor’s table 8.4-
1, section 8.4). 

 
 
 
The following table is a summary of PK parameters for Baseline-Adjusted Unconjugated 17β-Estradiol 
(sponsor’s table 8.5-1, section 8.5). 
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The following table is a summary of PK parameters for Unconjugated 17β-Dihydroequilin (sponsor’s 
table 8.6-1, section 8.6). 

 
 
Unconjugated ∆8,9-Dehydroestrone  - in all subjects only 3 concentrations were above the LLOQ of 5 
pg/mL; therefore, no statistical comparisons were performed and no PK parameters reported. 
 
Unconjugated 17β-∆8,9-Dehydroestradiol  
 
The following table is a summary of PK parameters for Total Estrone (sponsor’s table 8.9-1, section 8.9). 
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The following table is a summary of PK parameters for Baseline-Adjusted Total Estrone (sponsor’s table 
8.10-1, section 8.10). 

 
 
The following table is a summary of PK parameters for Total Equilin (sponsor’s table 8.11-1, section 
8.11). 
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The following table is a summary of PK parameters for Total 17β-Estradiol (sponsor’s table 8.12-1, 
section 8.12). 

 
 
 
The following table is a summary of PK parameters for Baseline-Adjusted Total 17β-Estradiol (sponsor’s 
table 8.13-1, section 8.13). 
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The following table is a summary of PK parameters for Total 17β-Dihydroequilin (sponsor’s table 8.14-1, 
section 8.14). 

 
 
 
The following table is a summary of PK parameters for Total ∆8,9-Dehydroestrone (sponsor’s table 8.15-
1, section 8.15). 
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The following table is a summary of PK parameters for Total 17β-∆8,9-Dehydroestradiol (sponsor’s table 
8.16-1, section 8.16). 

 
 
 
The following table is a summary of PK parameters for BZA (sponsor’s table 8.17-1, section 8.17). 

 
 
Safety Findings 
The following table summarizes the treatment-emergent adverse events following administration of a 
single dose of CE 0.625 mg alone, BZA 40 mg alone, or combination BZA 40mg/CE 0.625 mg 
(sponsor’s table 9.2.1-1, section 9.2).  
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Study 3115A1-1136-US 
 
Title: “An Open-Label, Single-Dose, Randomized, 2-Period, Crossover, Relative Bioavailability Study of 
a Bazedoxifene/Conjugated Estrogens Tablet Compared with a Bazedoxifene Tablet in Healthy, 
Postmenopausal Women” 
 
Objective: The primary objective of the study was to compare the BZA bioavailability from a 
combination BZA 20 mg/CE 0.45 mg tablet and a BZA 20 mg only tablet in healthy, postmenopausal 
women.  The secondary objective was to obtain additional safety and tolerability data from both 
combination BZA/CE and BZA alone tablet.   
 
Methods: This was a randomized, open-label, single-dose, 2-period, 2-treatment, crossover study in 
twenty-four healthy postmenopausal women.  The mean (SD) age was 56 (7) yrs (range: 40 to 68 yrs) and 
mean (SD) weight was 67 (10) kg.  Of the 24 subjects, 21 were White, 1 was Black, and 2 were American 
Indian.  A single BZA 20 mg or BZA 20 mg/CE 0.45 mg tablet was administered with 240 mL of water 
following an overnight fast of at least 10 hrs and continued to fast until 4 hrs after drug administration.  
There was at least a 10-day washout period between each single dose administration.   
 
This study was conducted at  from September 15 to 
29, 2009.   
 
Test Products 

 
 
Treatment A: BZA 20 mg /CE 0.45 mg tablet (test) 
Treatment B: BZA 20 mg tablet (reference) 
 
Pharmacokinetic Sampling: Blood samples for determination of BZA concentrations were taken 2 hrs 
predose, and 0.5, 0.75, 1, 1.5, 2, 3, 4.5, 6, 9, 12, 16, 24, 48, 72 and 96 hrs postdose in all treatment 
periods.  Plasma samples were analyzed for BZA concentrations with LC/MS/MS method with a LLOQ 
of 40 pg/mL.  The analyses were performed  

   
 
Results and Reviewer’s Comments: 
From this study it appears that only Cmax was affected. The Cmax of BZA was 49% higher for BZA/CE 
combination tablet (4.69 ng/mL), compared to BZA alone tablet (3.14 ng/mL).  However, AUC of BZA 
was comparable when the tablet was administered alone (62.1 ng.hr/mL) or BZA/CE together 66.3 
ng.hr/mL). Based upon AUC, there is minimal difference in BZA exposure between the combination and 
alone tablets. The following table summarizes the PK parameters of BZA following a single dose of BZA 
20 mg and a single combination dose of BZA 20 mg/CE 0.45 mg (sponsor’s table 8-1, section 8.1). 

 
 

Reference ID: 3319979

(b) (4)

(b) (4)





76 
 

Study 3115A1-1138-US 
 
Title: “An Open-Label, Multiple-Dose Study of Bazedoxifene/Conjugated Estrogens Tablets in Healthy 
Postmenopausal Women” 
 
Objective: The primary objective of this study was to assess the steady-state PK profiles of BZA and CE 
using BZA/CE tablets.  The secondary objective was to obtain additional safety and tolerability data of 
BZA/CE tablets in healthy postmenopausal women.   
 
Methods: This was an open-label, multiple-dose study in twenty-four healthy postmenopausal women 
consisting of a 12-day, 11-night inpatient period and a follow-up phone call approximately 15 days after 
the last dose administered. The mean (SD) age was 56 (4) yrs (range: 50 to 64 yrs) and mean (SD) weight 
was 68 (9) kg.   
 
Of the 24 subjects, 22 were White and 2 were Black.  BZA 20 mg/CE 0.45 mg tablets were administered 
with 240 mL of room temperature water once daily for 10 days.  On Days 1 and 10, tablets were given at 
approximately 8 am following an overnight fast of at least 10 hrs and water was permitted ad lib except 
from 2 hrs before until 2 hrs after drug administration.  On Days 2 through 9, BZA/CE tablets were 
administered after breakfast.     
 
The study was conducted by a single investigator (Audrey E. Martinez, MD), 3898 NW7th Street, Miami, 
FL from July 2009 to August 2009.  
 
Test Product 

 
 
Pharmacokinetics Sampling: Blood samples for determination of BZA and CE concentrations were 
taken at 0 (predose), 1.5, 3, 4.5, 6, 7.5, 9, 12, 16, and 24 hrs postdose on Days 1 and 10.  Plasma samples 
were analyzed for BZA concentrations with LC/MS/MS method with a LLOQ of 40 pg/mL.  Plasma 
samples were analyzed for estrone (an endogenous estrogen) and equilin by validated GC/MS/MS 
methods with a LLOQ for unconjugated estrone, unconjugated equilin, total estrone, and total equilin of 
5, 10, 25, and 50 pg/mL, respectively.  The analyses were performed  

  PK parameters were reported for estrone (unconjugated estrone, 
baseline-corrected unconjugated estrone, total estrone, and baseline-corrected total estrone) and equilin 
(unconjugated equilin and total equilin); the two most abundant estrogens in CE.  
 
Baseline Estrone: Baseline concentration of estrone for each subject was determined by taking plasma 
sample at 0 hr (predose) from Day 1.  Plasma concentrations of estrone were adjusted for baseline by 
subtracting the baseline value.  Concentrations less than zero after baseline adjustment were assumed to 
be zero.  The same baseline concentration was used for Day 1 (single-dose) and Day 10 (multiple-doses) 
plasma concentration profile.       
 
Results and Reviewer’s Comments: Single- and multiple-dose PK of BZA and CE were assessed 
following once daily administration of BZA 20 mg/CE 0.45 mg tablets for 10 days in healthy 
postmenopausal women.  BZA plasma concentrations were approximately double (R=2.06) after 10 days 
of daily administration compared to a single dose of BZA/CE.  For all measures of estrone, mean 
accumulation ratios were around 2 (range: 1.54 to 2.36).  For unconjugated equilin and total equilin, mean 
accumulation ratio was 4.1 and 1.4, respectively.  
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Previous PK studies (which studies with combination or mono tablet?) showed that BZA reaches steady-
state in approximately 7 days and half-life is approximately 30 hrs.  Because blood samples were not 
collected beyond 24 hrs, elimination rate and half-life of BZA were not estimated.  
 
The multiple-dose data of BZA and CE following BZA/CE tablets show accumulation similar to previous 
studies of BZA and CE administered as separate tablets. 
 
The following are the mean (SD) concentration-time profiles of BZA on Day 1 following a single dose of 
BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 mg/CE 0.45 mg (sponsor’s 
figure 14.33, section 14.0). 

 
 
The following table summarizes the PK parameters of BZA on Day 1 following a single dose of BZA 20 
mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 mg/CE 0.45 mg (sponsor’s table 8-7, 
section 8.7). 

 
 
 
The following are the mean (SD) concentration-time profiles of Unconjugated Estrone on Day 1 
following a single dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 
mg/CE 0.45 mg (sponsor’s figure 14.3, section 14.0). 
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The following table summarizes the PK parameters of Unconjugated Estrone on Day 1 following a single 
dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 mg/CE 0.45 mg 
(sponsor’s table 8-1, section 8.1). 

 
 
The following are the mean (SD) concentration-time profiles of Baseline-Adjusted Unconjugated Estrone 
on Day 1 following a single dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of 
BZA 20 mg/CE 0.45 mg (sponsor’s figure 14.8, section 14.0). 
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The following table summarizes the PK parameters of Baseline-Adjusted Unconjugated Estrone on Day 1 
following a single dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 
mg/CE 0.45 mg (sponsor’s table 8-2, section 8.2). 
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The following are the mean (SD) concentration-time profiles of Unconjugated Equilin on Day 1 following 
a single dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 mg/CE 0.45 
mg (sponsor’s figure 14.13, section 14.0). 

 
 
The following table summarizes the PK parameters of Unconjugated Equilin on Day 1 following a single 
dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 mg/CE 0.45 mg 
(sponsor’s table 8-3, section 8.3). 

 
 
 
The following are the mean (SD) concentration-time profiles of Total Estrone on Day 1 following a single 
dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 mg/CE 0.45 mg 
(sponsor’s figure 14.18, section 14.0). 
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The following table summarizes the PK parameters of Total Estrone on Day 1 following a single dose of 
BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 mg/CE 0.45 mg (sponsor’s 
table 8-4, section 8.4). 

 
 
 
The following are the mean (SD) concentration-time profiles of Baseline-Adjusted Total Estrone on Day 
1 following a single dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 
mg/CE 0.45 mg (sponsor’s figure 14.23, section 14.0). 
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The following table summarizes the PK parameters of Baseline-Adjusted Total Estrone on Day 1 
following a single dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 
mg/CE 0.45 mg (sponsor’s table 8-5, section 8.5). 

 
 
 
The following are the mean (SD) concentration-time profiles of Total Equilin on Day 1 following a single 
dose of BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 mg/CE 0.45 mg 
(sponsor’s figure 14.28, section 14.0). 
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The following table summarizes the PK parameters of Total Equilin on Day 1 following a single dose of 
BZA 20 mg/CE 0.45 mg and on Day 10 following multiple doses of BZA 20 mg/CE 0.45 mg (sponsor’s 
table 8-6, section 8.6). 
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Comments 
 
The following comments should be conveyed to the Applicant: 
 

Your proposed IVIVC cannot be approved at this time due to the following reasons. 
 

 
In addition, the following concerns should be noted: 
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FINAL      
(December 5, 2012) 

 

Office of Clinical Pharmacology 
New Drug Application Filing and Review Form 

General Information About the Submission 

 Information  Information 
NDA Number 022247 Brand Name TBD™  
OCP Division (I, II, III, 
IV, V) 

III Generic Name Bazedoxifene 
(BZA)/ 

Conjugated 
estrogens  (CE, 

Premarin®) 
Medical Division DRUP Drug Class Selective estrogen 

receptor 
modulator 

(SERM) and 
estrogen receptor 

agonist   
OCP Reviewer Sayed (Sam,) Al Habet, 

R.Ph., Ph.D. 
Indication (s) Three indications: 

Treatment of 
moderate to 
severe Vasomotor 
Symptoms 
(VMS), moderate 
to severe 
symptoms of 
vulvar and 
vaginal atrophy 
(VVA), and 
prevention of 
postmenopausal 
osteoporosis  

OCP Secondary 
Reviewer/Signer 

Myong-Jin Kim, 
Pharm.D.   

Dosage Form 20mg 
BZA/0.45 mg 
CE and 20 mg 
BZA/0.625 
mg CE  
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Pharmacometrics 
Reviewer 

Fang Li, Ph.D.    Proposed Dosing 
Regimen 

20mg/0.45mg or 
20mg/0.625mg 

daily  
Date of Submission September 26, 2012 

(cover letter) 
October 3, 2012 
(Receipt date) 

 

Route of 
Administration 

Oral 

Estimated Due Date of 
OCP Review 

May 2013 Sponsor Wyeth/Pfizer  

Medical Division Due 
Date 

June 2013 Priority 
Classification 

Standard 

PDUFA Due Date 
October 3,  2013 

(PDUFA 5 Goal Dated) 
  

Clin. Pharm. and Biopharm. Information 
 “X” if 

included 
at filing 

Number of 
studies 
submitted 

Number 
of studies 
reviewed 

Critical Comments 
If any 

STUDY TYPE                                           

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

X                      

Tabular Listing of All Human 
Studies  

X                      

HPK Summary  X                      

Labeling  X                      

Reference Bioanalytical and 
Analytical Methods 

X                      

I.  Clinical Pharmacology X 40                                                       
    Mass balance:  1   

    Isozyme characterization:  1   

    Blood/plasma ratio:     

    Plasma protein binding:  1   

    Pharmacokinetics (e.g., Phase 
I) - 

X 
 

40             

Healthy Volunteers- 
                                                        

single dose: X 25   
multiple dose: X 3   

Patients- 
                                                        

single dose:     

multiple dose:     

   Dose proportionality -                                                         

Deleted:   
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fasting / non-fasting single dose:  2   
fasting / non-fasting multiple 

dose: 
    

    Drug-drug interaction studies   7                                                       
In-vivo effects on primary drug:     

In-vivo effects of primary drug:     

In-vitro:     

    Subpopulation studies -                              
ethnicity:     

gender:     

pediatrics:     

geriatrics:  1   

renal impairment:     

hepatic impairment:  1   

    PD -                                                         
Phase 2: X    

Phase 3: X 3   

    PK/PD -                                       
Phase 1 and/or 2, proof of 

concept: 
    

Phase 3 clinical trial: X 2   

    Population Analyses -  4                                     
Data rich: X 4   

Data sparse: X 4   

II.  Biopharmaceutics  15                                                       
    Absolute bioavailability X 1   

    Relative bioavailability - X 15                             
solution as reference:     

alternate formulation as 
reference: 

    

    Bioequivalence studies -  15                                                       
traditional design; single / multi 

dose: 
X    

replicate design; single / multi 
dose: 

X    

    Food-drug interaction studies X 2   

    Bio-waiver request based on 
BCS 

    

    BCS class     

   Dissolution study to evaluate 
alcohol induced 
   dose-dumping 

X    

In vitro Penetration Studies     
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    Genotype/phenotype studies     

    Chronopharmacokinetics     

    Pediatric development plan     

    Literature References X    

Total Number of Studies  40   
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On initial review of the NDA/BLA application for filing: 
 

 Content Parameter Yes No N/A Comment 
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence data comparing to-

be-marketed product(s) and those used in the pivotal clinical 
trials? 

X    

2 Has the applicant provided metabolism and drug-drug interaction 
information? 

X    

3 Has the sponsor submitted bioavailability data satisfying the 
CFR requirements? 

X    

4 Did the sponsor submit data to allow the evaluation of the 
validity of the analytical assay? 

X    

5 Has a rationale for dose selection been submitted? X    
6 Is the clinical pharmacology and biopharmaceutics section of the 

NDA organized, indexed and paginated in a manner to allow 
substantive review to begin? 

X    

7 Is the clinical pharmacology and biopharmaceutics section of the 
NDA legible so that a substantive review can begin? 

X    

8 Is the electronic submission searchable, does it have appropriate 
hyperlinks and do the hyperlinks work? 

X    

 
Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data  
9 Are the data sets, as requested during pre-submission 

discussions, submitted in the appropriate format (e.g., CDISC)?  
X    

10 If applicable, are the pharmacogenomic data sets submitted in 
the appropriate format? 

  X  

        Studies and Analyses  
11 Is the appropriate pharmacokinetic information submitted? X    
12 Has the applicant made an appropriate attempt to determine 

reasonable dose individualization strategies for this product (i.e., 
appropriately designed and analyzed dose-ranging or pivotal 
studies)? 

X    

13 Are the appropriate exposure-response (for desired and undesired 
effects) analyses conducted and submitted as described in the 
Exposure-Response guidance? 

X    

14 Is there an adequate attempt by the applicant to use exposure-
response relationships in order to assess the need for dose 
adjustments for intrinsic/extrinsic factors that might affect the 
pharmacokinetic or pharmacodynamics? 

X    

15 Are the pediatric exclusivity studies adequately designed to 
demonstrate effectiveness, if the drug is indeed effective? 

  X  
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16 Did the applicant submit all the pediatric exclusivity data, as 
described in the WR? 

  X  

17 Is there adequate information on the pharmacokinetics and 
exposure-response in the clinical pharmacology section of the 
label? 

X    

        General  
18 Are the clinical pharmacology and biopharmaceutics studies of 

appropriate design and breadth of investigation to meet basic 
requirements for approvability of this product? 

X    

19 Was the translation (of study reports or other study information) 
from another language needed and provided in this submission? 

  X  

 
IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION 
FILEABLE? ______Yes_ 
 
Executive Filing Summary: 
 
What is the rationale for this Combination Product?  
 
This is a combination of a New Molecular Entity (NME), Bazedoxifene (BZA also known as 
TSE-424) which is a third generation selective estrogen receptor modulator (SERM) and 
estrogen receptor agonist, conjugated estrogens (Premarin®). Mechanistically, the combination 
product is referred to as tissue-selective estrogen complex (TSEC).  
 
BZA and CE function by binding to and activating the two estrogen receptors (α and β). CE is 
composed of multiple estrogens that demonstrate tissue selective estrogen receptor agonist 
activity. Bazedoxifene demonstrates both tissue selective estrogen receptor agonist and 
antagonist activity, exhibiting agonist activity on the skeletal system, while acting as an estrogen 
antagonist in breast and uterine tissue. 
 
The rationale for the development of BZA/CE is based on the hypothesis that BZA will be acting 
primarily as an estrogen receptor antagonist in uterine and breast tissue. This will inhibit the 
proliferative effects of CE on the endometrium and reduce the incidence of uterine bleeding, 
breast pain/tenderness, and increased breast density associated with existing traditional 
progestin-containing hormone therapy (HT). CE is expected to effectively relieve menopause 
related symptoms (e.g., hot flushes, symptoms of VVA, vaginal dryness, and dyspareunia). In 
addition, in view of the positive effects of CE and BZA on the skeleton, it is expected that the 
combination of the 2 agents would be effective in the prevention of postmenopausal 
osteoporosis. 
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Summary of Formulation Development Studies: 
 
As stated above, 15 bioavailability /bioequivalent studies were conducted to establish the link 
among several formulations used in Phase I, II and III studies. The following is the definition of 
important terms used in these studies: 
 

• Premarin current process (PCP) formulation:  Refers to the formulation used to 
manufacture Premarin tablets for the US market prior to 2004, which utilized a 

. Formulation A utilizes a PCP  
• Premarin new process (PNP) formulations: refers to the formulation used to manufacture 

Premarin tablets for the US market after 2004, which utilizes  
. Formulations B, C, and D (including the proposed TBM formulations) utilize a 

PNP  
 

• Formulation A: With a PCP CE  that share a similar composition, but differ in the 
strength of BZA and CE. 
 

• Formulation B: With PNP CE  and share a similar composition, but differ in the 
strength of BZA and CE.  
 

• Formulation C:  change in Formulation B tablets  
 

• Formulation D: Formulations that share a similar composition but differ in 
. Formulation D was only used in 

Phase 1 clinical studies. 
 

Table 1 lists and summarizes the formulations used in relevant studies submitted in this NDA’s: 
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Study 3115A1-1116 (Effect of Food): 
  
Design: 20 mg BZA/0.625 CE with or without high fat meal (PNP formulation, Formulation C 
Conclusion: No change in Cmax, AUC increased by 25% with food 
 
Study 3115A1-114 (PCP vs PNP): 
  
Design: 20 mg BZA/0.625 CE (Formulation A vs Formulation B) 
Conclusion: Failed  
 
Study 3115A1-1120 (PCP vs PNP): 
  
Design: 20 mg BZA/0.625 CE (Formulations C vs A), partial replicate design 
Conclusion: Failed  
 
Study 3115A1-1121 (PCP vs PNP), steady-state (14 days) 
  
Design: 20 mg BZA/0.625 CE (Formulation A vs Formulation C) 
Conclusion: Failed  
 
Study 3115A1-1117 (A, B, C, and PNP): Clinical and commercial 
  
Design: 20 mg BZA/0.625 CE (Formulation A, B, C, D-PCF (PCF: potential commercial 
formulation) 
Conclusion:  

D vs A failed 
D vs B pass 
D vs C Pass 
B vs A pass 
C vs A failed 
C vs B pass 

 
Study 3115A1-1122 (3 formulations vs A) 
  
Design: Definitive BE study. (Formulation A vs TBM, E, F, G), 20 mg BZA/0.625 CE 
P.S. reformulated   
Conclusion: A vs F passed for 20 mg BZA/0.625 CE strength 
 
 
Study 3115A1-1139 (B vs TBM) 
  
Design: Definitive BE study. (Formulation B vs TBM), 20 mg BZA/0.625 CE 
Conclusion: B vs F passed for 20 mg BZA/0.625 CE strength 
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Study 3115A1-1137 (A vs TBM) 
  
Design: (Formulation A vs TBM, 1, 2, 3), 20 mg BZA/0.45 CE 
Conclusion: A vs TBM 2 passed for 20 mg BZA/0.45 CE strength 
 
Study 3115A1-1142 (B vs TBM) 
  
Design: (Formulation A vs TBM, 1, 2, 3), 20 mg BZA/0.45 CE 
Conclusion: B vs TBM 1 passed for 20 mg BZA/0.45 CE strength 
 
Summary of Formulation Bridging Studies; 
 
Based on all BE studies, the following conclusions were made by the sponsor:  
 

• Formulation A≠ C (Study 1120, 1121 and 1117 for 20/0.625mg strength) 
• Formulation A= B (Study 1117 for 20/0.625mg strength) 
• Formulation B = C  (Study 1117 for 20/0.625mg strength) 
• Formulation A = TBM  (Study 1122 for  20/0.625mg strength) 
• Formulation B = TBM  (Study 1139 for  20/0.625mg strength) 
• Formulation A = TBM  (Study 1137 for  20/0.45mg strength) 
• Formulation B = TBM  (Study 1142 for  20/0.45mg strength) 

 
In the clinical trial 304, patients initially receive formulation B and then switched to formulation 
C (20/0.45 and 0.625 mg) during the first 8 months of the first year and continued for the second 
year of the study. The endometrial safety/protection associated with lack of equivalency (18% 
lower exposure) of formulation C will be a review issue.  
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Reviewer’s Comments: 
 
The sponsor conducted extensive program  for this combination 
product. Many of the studies did not pass the bioequivalence criteria for BZA and/or CE 
components of the product at either Cmax or AUC levels.  
 
The drug will be administered without regard of food. However, food appears to slightly increase 
exposure (pending review).  The dosage and indications are as follows: 

• Moderate to severe vasomotor symptoms: 20/0.45 or 20/0625 mg QD 
• Moderate to severe vaginal atrophy: 20/0.625 mg QD 
• Prevention of osteoporosis: 20/0.45 or 20/0625 mg QD 

 
From the clinical pharmacology perspective, the following are some of the PK info of BZA: 
 

• Half-life: ~30 h 
• F= 6% 
• Binding: 98-99% 
• Excretion: Mainly in bile/feces and 1% in urine (radioactivity) 
• Extensively metabolized: 4-fold increase in exposure in patients with hepatic impairment 
• Metabolic Pathway: Glucuronidation is the major metabolic pathway 
• Not recommended in patients with renal impairment. 
 
Based on the above information and the known safety profiles of BZA, the exposure level 
will be carefully assessed in this NDA to optimize the chronic therapy with this product. 
From the clinical pharmacology perspective, there are three major challenges with this NDA 
as follows: 
 

• Ensuring bridging of all formulations used in this NDA 
• Factors that may lower BZA exposure and consistency in absorption. Lowering BZA 

exposure or reduce absorption may be associated with safety concern due to lack of 
adequate endometrial protection. 

• Factors that may increase BZA exposure are also associated with both safety and 
efficacy issues. The increase in BZA exposure may reduce CE efficacy (VMS, VVA, 
and bone mineral density).  
 

Therefore, consistency in BZA absorption, delivery, and systemic exposure appears to be critical 
in optimizing the long term therapy with this product.  
 
Office of Scientific Investigations (OSI) Inspection: 
 
No OSI inspection is necessary for the analytical and the clinical sites where the PK studies were 
conducted and blood samples analyzed. The reason for this decision is based on the favorable 
historical and recent inspections for these sites by OSI.   
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Comments to Sponsor’s for 74-Day: 
 

• Per the meeting minutes (Page 9) held on February 12, 2008, please submit to this NDA 
the audit report  for the BZA/Atorvastatin drug 
interaction study (study # 3068A1-126-EU).  

• Confirm that study # 3068A1-126-EU is the only study that was conducted  
 

• Please provide the list of studies and their audits (if any) that were conducted or analyzed 
 

 
Recommendation: 
 
The NDA can be filed from the clinical pharmacology perspective.  
 
Sayed (Sam) Al Habet, R.Ph., Ph.D. 
 
 
 
Myong-Jin Kim, Pharm.D.   
Secondary Reviewer        Date 
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