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  ABSTRACT 

  Objective  Assessment of 12-month safety of ospemifene 60 mg/day for treatment of postmenopausal women 
with vulvar and vaginal atrophy (VVA). 

  Methods  In this 52-week, randomized, double-blind, placebo-controlled, parallel-group study, women 40 – 80 
years with VVA and an intact uterus were randomized 6 : 1 to ospemifene 60 mg/day or placebo. The primary 
objective was 12-month safety, particularly endometrial; 12-week effi cacy was assessed. Safety assessments 
included endometrial histology and thickness, and breast and gynecological examinations. Effi cacy evaluations 
included changes from baseline to week 12 in percentage of superfi cial and parabasal cells and vaginal pH. 

  Results  Of 426 randomized subjects, 81.9% ( n    �     349) completed the study with adverse events the most 
common reason for discontinuation (ospemifene 9.5%; placebo 3.9%). Most (88%) treatment-emergent 
adverse events with ospemifene were considered mild or moderate. Three cases (1.0%) of active proliferation 
were observed in the ospemifene group. For one, active proliferation was seen at end of study week 52, and 
diagnosed as simple hyperplasia without atypia on follow-up biopsy 3 months after the last dose. This sub-
sequently resolved with progestogen treatment and dilatation and curettage. In six subjects (fi ve ospemifene 
(1.4%), one placebo (1.6%)) endometrial polyps were found (histopathology); however, only one (ospemifene) 
was confi rmed as a true polyp during additional expert review. Endometrial histology showed no evidence 
of carcinoma. Statistically signifi cant improvements were seen for all primary and secondary effi cacy measures 
and were sustained through week 52 with ospemifene vs. placebo. 

  Conclusions  The fi ndings of this 52-week study confi rm the tolerance and effi cacy of oral ospemifene previ-
ously reported in short- and long-term studies.   

  INTRODUCTION 

 The symptoms of vulvar and vaginal atrophy (VVA) include 
dyspareunia, dryness, itching and irritation 1 . These symptoms 
are a consequence of physiological changes in the superfi cial 
cells, parabasal cells and vaginal pH, and are typically pro-
gressive and unlikely to resolve without treatment 2 . VVA 
affects up to about 50% of postmenopausal women 3 – 9 . 

 It is well established that VVA is a consequence of meno-
pausal hypoestrogenism 8,10 . Systemic or topical estrogen ther-
apies are effective, although full relief of VVA symptoms is 
not obtained in all women 2,11 . Each of these therapies also 
has other limitations. Inadequately opposed estrogen increases 
the risks of hyperplasia, polyps and endometrial cancer 12,13 . 
Unlike vasomotor symptoms, which tend to abate after several 
years, symptoms of VVA typically become more apparent and 
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severe over time 14 . When hormone therapy is considered for 
treatment of VVA, local vaginal estrogen therapy is generally 
recommended 15 . Still, many women have reservations about 
any estrogen use, even when given as a minimally absorbed 
vaginal treatment. Vaginal administration and dosing may 
also be inconvenient and unacceptable for some patients 16 . 
Recent results from the REal Women ’ s VIews of Treatment 
Options for Menopausal Vaginal ChangEs (REVIVE) survey 
in postmenopausal women indicated that patient dissatisfac-
tion with messiness and inconvenience of administration of 
vaginal over-the-counter (OTC) products may result in sub-
optimal management of VVA 17 . Therefore, an oral treatment 
alternative to current vaginal OTC and estrogen therapies 
would provide another pharmacologic option in the treatment 
of VVA symptoms 18 . 

 Promising potential developments in therapy options for 
VVA include compounds known as estrogen agonists/antago-
nists (i.e. selective estrogen receptor modulators or SERMs). 
These compounds lack the steroid structure of estrogens 19  and 
can elicit tissue-specifi c estrogenic responses, such as a positive 
effect in the vaginal epithelium with a neutral or minimal 
effect on other estrogen-dependent organs 18 – 21 . 

 Ospemifene, a novel tissue-selective estrogen agonist/
antagonist, is a compound that has been shown in preclinical 
and clinical studies to exert positive effects on the vaginal 
epithelium and minimal effects on the endometrium 22 – 24 . An 
oral non-estrogen alternative, ospemifene has recently been 
approved by the US Food and Drug Administration (FDA) 
for treatment of dyspareunia in women with symptoms of 
VVA due to menopause. It has a half-life of 26 h and is 
metabolized by CYP450 enzymes to 4-hydroxyospemifene, 
its major metabolite. At a daily oral dose of 60 mg, ospemifene 
has shown effi cacy in the treatment of VVA symptoms, such 
as dyspareunia, and was well tolerated in several short-term 
and long-term studies in postmenopausal women with or 
without a uterus 25 – 28 . This placebo-controlled study assessed 
the 12-month safety and effi cacy on physiological changes of 
ospemifene 60 mg/day for the treatment of postmenopausal 
women with VVA.   

 METHODS 

 The protocol, amendments and informed consent forms were 
reviewed and approved by the Independent Ethics Committee 
(IEC) before study initiation (NCT00566982). The study, 
conducted in 23 sites in Europe, was carried out in accordance 
with the Declaration of Helsinki (2000), current Good Clini-
cal Practice outlined in the International Conference on Har-
monization for Good Clinical Practice (E6), and in compliance 
with local regulatory requirements. All subjects provided writ-
ten informed consent on IEC-approved forms before study 
initiation. 

 This was a 52-week, randomized, double-blind, placebo-
controlled, parallel-group study that compared ospemifene 
60 mg/day vs. placebo in postmenopausal women (40 – 80 
years of age) with VVA, which was defi ned as having a 

proportion of superfi cial cells  ��    5% in the vaginal smear 
and a vaginal pH  �    5. Patient advertisement was used as an 
aid to recruit subjects. Subjects had to have an intact uterus 
and normal fi ndings (except for atrophic vaginal signs) on 
pelvic examination, breast palpation and recent mammo-
gram. Subjects were not enrolled based on symptoms (i.e. 
vaginal dryness or dyspareunia). Subjects were excluded if 
they had an abnormal endometrial histology other than 
atrophy based on baseline biopsy, uterine bleeding of 
unknown origin or clinically signifi cant abnormal gyneco-
logical fi ndings. Women were randomized in a 6 : 1 ratio to 
ospemifene or matching placebo by sequential allocation of 
randomization number. Randomization was stratifi ed by 
study center. Study visits included baseline (screening/visit 
1), week 12, week 26, week 39, week 52 (end of therapy or 
early discontinuation) and week 56 (4-week post-treatment 
follow-up). Ospemifene (or matching placebo) was taken 
orally each morning with food.  

 Safety assessments 

 A summary of the safety assessments is presented in Figure 1. 
Endometrial thickness was measured by transvaginal ultra-
sound (TVU) at baseline (screening/visit 1) and at weeks 12, 
26 and 52/end of therapy. For consistency of data, ultrasound 
images and videos were read at the central laboratory. Endo-
metrial biopsies were collected at baseline and week 52 
and at weeks 12 and 26 if TVU demonstrated endometrial 
thickness    ��    4 mm. 

 Endometrial biopsies were taken using a suction curette 
and analyzed by two independent pathologists in the central 
laboratory who were blinded both to the study treatment 
and to each other ’ s readings of the histology slides. If there 
was disagreement about the endometrial histology, a third 
pathologist evaluated the samples. The fi nal diagnosis was 
determined by concurrence between two of the three inde-
pendent pathologists or was reported as the most severe 
histopathological diagnosis if there was no agreement among 
the three pathologists. Histology was classifi ed according to 
Blaustein ’ s criteria 29 . 

 Per regulatory agency guidance, endometrial polyps were 
to be fully characterized histologically. Sites were asked to 
locally confi rm polyps identifi ed by TVU because views of 
suspected polyps identifi ed by TVU that were sent for central 
reading were limited compared to the real-time dynamic 
views available locally. If confi rmed, the subject was to be 
discontinued and a hysteroscopy was performed to obtain 
tissue for histological diagnosis. In addition, when available, 
tissue thought to represent a uterine polyp was sent for 
expert review. 

 A mammogram was performed at baseline if it had not been 
performed within 3 months before randomization. Subjects 
were eligible for the study if the mammogram was negative. 
A mammogram was also performed at the week-52 visit. 
Mammograms were read locally by radiologists at each study 
center.   
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 Effi cacy assessments 

 The primary effi cacy assessments were changes from baseline 
to week 12 (last observation carried forward, LOCF) in the 
percentages of superfi cial cells and parabasal cells (maturation 
index, MI) and in vaginal pH in the vaginal smear sample. 
Only these objective measures of effi cacy were assessed in 
this study. 

 Secondary effi cacy assessments were changes from baseline 
at weeks 12, 26 and 52 or end of therapy for observed cases 
of visual evaluation of the vagina (petechiae, pallor, friability 
and dryness or redness in vaginal mucosa) and serum 
hormones (estradiol, follicle stimulating hormone (FSH), 
luteinizing hormone (LH) and sex hormone binding globulin 
(SHBG)) in addition to the percentages of superfi cial cells 
and parabasal cells in the MI and in vaginal pH.   

 Statistical methods 

 The sample size was planned for 350 subjects (50 subjects to 
be treated with placebo and 300 to be treated with ospemifene 
60 mg daily) to be randomized. The number of subjects was 
based on regulatory requirements to collect suffi cient endo-
metrial safety data at 12 months such that the incidence of 
endometrial hyperplasia/carcinoma was established to be 
   �    1% with an upper limit of the confi dence interval    �    4. 
The sample size was chosen to provide evidence of sustained 
effi cacy for the primary effi cacy endpoints. 

 A 6 : 1 randomization ratio was chosen to meet the regula-
tory requirements to collect endometrial safety in subjects 
who were exposed to ospemifene for 12 months, while the 
placebo subjects were enrolled to monitor overall safety. 

 The method of analysis for the primary effi cacy data was 
analysis of covariance (ANCOVA) with treatment and center 

as fi xed factors and the baseline value as the covariate. If the 
assumptions of ANCOVA were not met, Cochran – Mantel –
 Haenszel (CMH) statistics with rank scores were used. The 
LOCF was used for primary effi cacy analyses; secondary 
effi cacy analyses used the observed-cases approach. Visual 
examination of vaginal characteristics was analyzed using 
the CMH statistics with rank scores and center as the strati-
fi cation factor at weeks 12, 26 and 52. 

 Safety data were reported on the intent-to-treat (ITT) popu-
lation, which included all subjects who had taken at least one 
dose of the study drug. Treatment-emergent adverse events 
(TEAEs) were tabulated by system organ class and preferred 
term according to the Medical Dictionary for Regulatory 
Activities (MedDRA, Version 10), causality and severity of 
event. Adverse events were classifi ed as mild, moderate or 
severe. Baseline and time point assessments were summarized 
by descriptive statistics for clinical chemistry and laboratory 
safety variables. A one-sided 95% confi dence interval (upper 
limit) was calculated to assess serious endometrial outcomes 
(endometrial hyperplasia and/or cancer).    

 RESULTS 

 Subjects in both treatment groups were comparable in 
demographic details including age, race and body mass index 
(Table 1). 

 Of 917 subjects screened, 426 were randomized (363 
women to ospemifene 60 mg/day and 63 women to placebo) 
(Figure 2). A total of 349 subjects (81.9%) completed the 
study: 81.0% ( n     �    294) in the ospemifene group and 87.3% 
( n     �    55) in the placebo group. The most common reasons for 
discontinuations were TEAEs (13.2% ( n     �    48) for ospemifene 
and 9.5% ( n     �    6) for placebo), followed by withdrawal of 
consent by the subject (3.9% ( n     �    14) for ospemifene and 

   Figure 1  Summary of safety and effi cacy assessments (maturation index, vaginal pH, and visual evaluation). BMI, body mass index; ECG, 
electrocardiogram; MI, maturation index. * , Estradiol, follicle stimulating hormone, luteinizing hormone, and sex hormone binding globulin; 
  †  , endometrial biopsy at visit 3 and visit 4 only if the subject ’ s endometrial thickness was    �    4 mm;   ‡  , mammogram and Papanicolaou smear 
were conducted at week 52  
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1.6% ( n     �    1) for placebo). The most common TEAE that led 
to withdrawals was hot fl ushes (2.2% ( n     �    8) for ospemifene 
and 0 for placebo). 

 A summary of overall TEAEs is shown in Table 2. 
Treatment-related TEAEs occurred in 42.3% ( n    �     154) and 
35.5% ( n     �    22) of subjects in the ospemifene and placebo 
groups, respectively. Among the 308 TEAEs in the ospemifene 
group, 270 (88%) were considered to be mild or moderate. 
Serious TEAEs occurred in 4.9% ( n     �    18) of subjects in the 
ospemifene group and 6.5% ( n    �     4) of subjects in the placebo 
group. Eighteen subjects (4.9%) in the ospemifene group 
experienced 22 serious TEAEs and four subjects (6.5%) in the 
placebo group experienced 12 serious TEAEs. The most 
common TEAE in the ospemifene group was hot fl ush. While 
the majority of the cases were mild to moderate, 1.9% ( n     �    7) 
of subjects in the ospemifene group reported severe hot fl ushes. 
There was a low discontinuation rate (ospemifene 60 mg, 
2.2%,  n     �    8; placebo,  n     �    0) due to hot fl ushes. 

 Baseline histological characteristics of the endometrium are 
shown in Table 3. In general, there were no tissue changes 
observed between baseline and week 52 in histological 

   Figure 2  Subject disposition.  * Subject is counted in more than one inclusion/exclusion criterion if multiple criteria were not met for that 
subject  

   Table 1  Subject demographic and baseline clinical characteristics 
(intent-to-treat population). Data are given as mean  ��  standard 
deviation or  n  (%)  

 Variable 
 Ospemifene 
60 mg/day  Placebo 

Number randomized to treatment 363 63
Age (years) 61.7    ��

�
    6.2 62.9    ��

�
    6.5

Body mass index (kg/m 2 ) 24.7    ��
�

    2.9 24.1    ��
�

    2.9

 Race 
White 361 (99.4%) 63 (100%)
Black 1 (0.3%) 0 (0%)
Asian 1 (0.3%) 0 (0%)
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characteristics of the endometrium. In the ospemifene group, 
three cases (1.0%) of active proliferation occurred, one of 
which (0.3%) was identifi ed as simple hyperplasia without 
atypia. This case occurred approximately 3 months after the 
last dose of ospemifene, and resolved following progestogen 
treatment, with the resolution confi rmed by dilatation and 
curettage. This represents an incidence of 0.34% (upper 95% 
confi dence limit, 1.61%) of the subjects who had biopsies at 
week 52. No cases of active proliferation occurred in the 
placebo group. No cases of endometrial carcinoma were 
reported in either treatment group. 

 Endometrial thickness assessments performed for subjects 
with endometrial thickness    ��    4 mm are shown in Table 4. 
The mean endometrial thickness increased by 0.75 mm 
between baseline and week 52 in the ospemifene group and 
by 0.17 in the placebo group. Of note, the mean change in 
thickness from baseline at 52 weeks was similar to that seen 
at 12 weeks in other previously published studies 26,28 . One 
subject in the placebo group (1.6%) and 22 subjects (6.1%) 
in the ospemifene group were reported to have endometrial 

thickness  ��    5 mm at week 52 or at discontinuation from the 
study. 

 Five (1.4%) subjects in the ospemifene group reported vagi-
nal bleeding or spotting that was self-limiting and mild to 
moderate in severity. One of these fi ve subjects was the previ-
ously mentioned subject who experienced endometrial hyper-
plasia approximately 3 months after the last dose of study 
drug (effects are listed separately but occurred in the same 
subject); she experienced vaginal bleeding after taking the 
anticoagulant enoxaparin for a fractured foot. None of the 
subjects in the placebo group reported bleeding or spotting. 
No subjects discontinued due to vaginal bleeding or spotting. 
The remaining subjects showed only postmenopausal atrophic 
endometrium on biopsies. 

 In this study, six subjects (fi ve ospemifene (1.4%); one pla-
cebo (1.6%)) were reported, on central reading of endometrial 
biopsy samples, to have a uterine polyp. On further expert 
review, fi ve were considered artifacts and only one, in the 
ospemifene group, was confi rmed to be a true polyp. 

 Four subjects (1.1%) in the ospemifene group and none in 
the placebo group reported breast pain. There were no cases 
of breast cancer observed in subjects treated with ospemifene 
or placebo in this population of postmenopausal women. 

 In the ospemifene group, there were two cerebrovascular 
accidents: one subject with a signifi cant history of hypercho-
lesterolemia had a non-fatal ischemic stroke considered by 

   Table 2  Summary of treatment-emergent adverse events (TEAEs) 
occurring in  ��    5% of subjects in the ospemifene 60 mg/day group. 
Data are given as  n  (%). Note: Counts include adverse events that 
were ongoing from the 12-week pivotal safety study  

 Ospemifene 
60 mg/day  
( n     �    364) * 

 Placebo  
( n    �     62) * 

TEAE 308 (84.6) 47 (75.8)
Withdrawals due to adverse events 49 (13.5) 6 (9.7)
Serious TEAEs 18 (4.9) 4 (6.5)

 Most frequent TEAEs 
Urinary tract infection 61 (16.8) 15 (24.2)
Hot fl ush 46 (12.6) 4 (6.5)
Nasopharyngitis 36 (9.9) 4 (6.5)
 Other TEAEs 
Vaginal candidiasis and/or 

vulvovaginal mycotic infection
35 (9.6) 2 (3.2)

Headache 33 (9.1) 6 (9.7)
Muscle spasms 31 (8.5) 4 (6.5)
Back pain 24 (6.6) 2 (3.2)
Hyperhidrosis 22 (6.0) 5 (8.1)
Vaginal discharge 20 (5.5) 0 (0)
Insomnia 19 (5.2) 0 (0)
Cystitis 19 (5.2) 0 (0)

    * , One subject randomized to placebo was correctly treated until 
week 39 when by mistake she received ospemifene 60 mg for weeks 
39 � 52. Since placebo was the correct randomized treatment for this 
subject, but she also received active drug, her data are included in the 
placebo group for the ITT population and in the ospemifene group 
for the safety population. Thus, the safety population includes 62 
subjects in the placebo group and 364 subjects in the ospemifene 60 
mg group, while the ITT population includes 63 subjects in the 
placebo group and 363 subjects in the ospemifene 60 mg group   

   Table 3  Endometrium histological biopsy characteristics: baseline 
vs. week 52 (last observation carried forward) * . Data are given as 
 n  (%)  

 Histological 
characteristics   †  

 Ospemifene 60 mg/day   
 ( n     �    364)  Placebo  ( n     �    62)

 Baseline  Week 52   ‡   Baseline  Week 52 

Tissue insuffi cient 
for diagnosis

59 (16.2) 27 (8.7) 8 (12.9) 11 (19.6)

Atrophic 300 (82.4) 267 (86.1) 52 (83.9) 45 (80.4)
Inactive 1 (0.3) 1 (0.3) 1 (1.6) 0 (0)
Weakly proliferative 1 (0.3) 7 (2.3) 0 (0) 0 (0)
Active proliferative 0 (0) 3 (1.0) 0 (0) 0 (0)
Hyperplasia 0 (0) 1 (0.3) 0 (0) 0 (0)

    * , Safety population;   †  , assessments of biopsies were made according 
to predefi ned and generally accepted microscopic criteria (Blaustein ’ s 
classifi cation) 29 ;   ‡  , percentages at week 52 are of the number of 
subjects with last observation carried forward data; the numbers of 
women for each parameter at week 52 are different for the calculation 
of percentage   
 Additional histological biopsy results: ospemifene, baseline  –  two 
cases of atypical epithelial proliferation and one case of endometritis, 
chronic; ospemifene, week 52  –  three cases of endometrial polyp, 
atrophic type; one case of polyp, functional endometrial type; one 
case of endocervical polyp. In addition, placebo, baseline  –  one case 
of endometrial polyp. Further expert review of the atrophic and 
functional endometrial polyp slides determined that these did not 
represent true polyps   
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the investigator to be possibly treatment-related, and one 
subject with a history of hypertension, hypercholesterolemia 
and increased prothrombin time experienced a cerebral 
hemorrhage that was not considered by the investigator to be 
treatment-related. Lastly, a 65-year-old subject, who had been 
on thrombosis prophylaxis for several years prior to enrollment, 
was diagnosed with a deep vein thrombosis (DVT) that was 
considered by the investigator to be possibly treatment-related 
approximately 8 months after initiating therapy. The DVT 
was treated and resolved without any adverse long-term con-
sequences. No cases of pulmonary embolism, acute coronary 
events, myocardial infarction, retinal vein thrombosis or new 

ischemic heart disease were reported for either treatment 
group. The incidence of urinary tract infection reported in the 
ospemifene group was 16.8% (61 subjects) vs. 24.2% (15 
subjects) in the placebo group. 

 There were no differences between groups in mean changes 
from baseline in hematology, clinical chemistry, lipids or coag-
ulation parameters. There was no subject mortality. 

 Primary effi cacy assessments in the ITT population are 
shown in Table 5. With ospemifene 60 mg/day vs. placebo, 
statistically signifi cant improvements ( p   �  0.0001) were 
observed for all primary effi cacy parameters assessed (i.e. 
increased superfi cial cells, decreased parabasal cells and 
decreased vaginal pH). 

 In addition, statistically signifi cant improvements were 
observed with ospemifene 60 mg/day vs. placebo for all sec-
ondary effi cacy parameters at every time point assessed (weeks 
12, 26 and 52). The median percentage of superfi cial cells was 
increased and the median percentage of parabasal cells was 
decreased at each time point ( p   �  0.0001). At each time point 
assessed, greater decreases in vaginal pH were seen with 
ospemifene 60 mg/day over placebo ( p     �    0.0001). On visual 
evaluation of the vagina (Figure 3), ospemifene 60 mg/day 
demonstrated statistically signifi cant improvements in each of 
the fi ve parameters (petechiae, pallor, friability, vaginal dry-
ness in the mucosa and vaginal redness in the mucosa) at week 
52 ( p   �  0.0001). Almost 80% of subjects treated with 
ospemifene had no signs of vaginal atrophy (score of 0) vs. 
approximately 30% of subjects who received placebo. At 12 
and 26 weeks, the proportion of subjects with no atrophic 
fi ndings for each of the fi ve parameters was signifi cantly 
greater in the ospemifene 60 mg/day group than in the placebo 
group ( p     �    0.0001). 

 Estradiol, LH and FSH levels remained well within the 
postmenopausal range in both the ospemifene group and the 
placebo group (there were small decreases from baseline in 
LH and FSH levels in both the ospemifene group and the 
placebo group). In this study, mean estradiol levels were simi-
lar to baseline at week 12. SHBG levels were signifi cantly 
increased from baseline by approximately 50% throughout 
the study in the ospemifene group ( p     �    0.0001) but not in 

   Table 4  Endometrial thickness changes during the 52-week treatment 
period * . Data are given as mean  ��  standard deviation. Change from 
baseline in endometrial thickness defi ned as thickness at week 26 or 
week 52 minus thickness at baseline  

 Observed value 
time point 

 Ospemifene 
60 mg/day  Placebo 

 Baseline (screening) *  
 n 364 62
Endometrial thickness (mm) 2.1    �

�
    0.8 2.0    �

�
    0.9

 Week 12 
 n 315 58
Endometrial thickness (mm) 2.5    �

�
    1.5 2.3    �

�
    1.7

Change from baseline (mm) 0.44    �
�

    1.7 0.31    �
�

    1.5

 Week 26 
 n 311 57
Endometrial thickness (mm) 2.6    �

�
    1.5 2.2    �

�
    1.0

Change from baseline (mm) 0.51    �
�

    1.6 0.22    �
�

    1.3

 Week 52 
 n 294 55
Endometrial thickness (mm) 2.8    �

�
    1.4 2.1    �

�
    1.0

Change from baseline (mm) 0.75    �
�

    1.5 0.17    �
�

    1.3

    * , Observed cases   

   Table   5  Maturation index (percentage of superfi cial and parabasal cells) and vaginal pH: change from baseline to week 12 (last observation 
carried forward)  

 Ospemifene 60 mg/day (n    �    363)  Placebo (n    �     63)

 p Value  Baseline  Week 12 

 Change from 
baseline to 
week 12  Baseline  Week 12 

 Change from 
baseline to 
week 12 

 % Superfi cial cells  �    0.0001
Median (range) 0 (0, 5) 5 (0, 60) 5 ( � 5, 60.0) 0 (0, 5) 0 (0, 30) 0 ( �   5, 28)
95% confi dence interval 5.0 to 7.0 0.0 to 0.0
 % Parabasal cells  �    0.0001
Median (range) 50 (0, 100) 0 (0, 100)  � 40 ( � 100, 75) 48 (0, 100) 70 (0, 100) 0 ( � 90, 98)
95% confi dence interval  �   55.0 to  � 30.0 0.0 to 5.0
 Vaginal pH  �    0.0001
Mean  ��

�
  standard deviation 6.23    ��

�
    0.728 5.03    ��

�
    0.715  – 1.21    ��

�
    0.912 6.20     ��

�
     0.749 6.04    ��

�
    0.887  � 0.16    ��

�
    0.945
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the placebo group ( p     �    0.7044). An increase in SHBG levels 
with ospemifene has also been noted in another ospemifene 
phase-3 study 27 . Similar increases in SHBG have been 
reported after treatment with other SERMs 30,31 . 

 There were no clinically meaningful differences between 
groups or changes from baseline to week 52 in lipid levels, 
including total cholesterol, triglycerides, high density lipopro-
tein and low density lipoprotein levels. 

 Overall, compliance was similar in the ospemifene group 
(approximately 95%) and the placebo group (approximately 
99%). Of 426 randomized subjects, 84.7% ( n     �    361) were 
exposed to ospemifene 60 mg/day for a mean of 321.5 days 
and 14.6% ( n     �    62) were exposed to placebo for a mean of 
339.3 days.   

 DISCUSSION 

 Estrogen agonists/antagonists (also referred to as SERMs) can 
selectively elicit different effects depending on the specifi c 
tissue 19,32,33 . It is possible for a suitable compound to have 
positive effects in vaginal tissue with neutral or minimal effects 
on estrogen-dependent tissues such as the endometrium and 
breast. Existing estrogen agonists/antagonists 32,34,35  such as 
tamoxifen, raloxifene, bazedoxifene and lasofoxifene are not 
indicated for the treatment of VVA. 

 This study has demonstrated that oral ospemifene, a tissue-
selective agonist/antagonist that exerts a positive effect on 
vaginal epithelial tissue, is well tolerated in the treatment of 
VVA in postmenopausal women for up to 52 weeks. 

 In this study, ospemifene demonstrated minimal effects on 
the endometrial tissue, with only slight mean increases in 
endometrial thickness. These effects on endometrial tissue 

are consistent with those observed in other studies with 
ospemifene 25 – 28  as well as with raloxifene 32 . 

 The observed small increases in endometrial thickness after 
ospemifene treatment were without concomitant cellular prolif-
eration. Such changes in endometrial thickness have been 
reported with raloxifene and tamoxifen 18,36,37 . SERMs may 
induce glandular cystic atrophy that appears heterogeneously 
thick but is in fact histologically inactive. In this cohort, only one 
subject using ospemifene was diagnosed with endometrial hyper-
plasia (simple hyperplasia without atypia). This subject had 
experienced vaginal bleeding during the study after treatment 
with an anticoagulant and at study exit was found to have a 
thickened endometrium; the endometrial hyperplasia was found 
at follow-up biopsy 3 months after the last dose of study drug. 

 Endometrial histology fi ndings with ospemifene were simi-
lar to those of vaginal estrogens for which rates of endometrial 
hyperplasia have been reported at approximately 3% 38 – 40 . 
FDA guidance for VVA trials recommended that the clinical 
trial demonstrate an endometrial hyperplasia rate of less than 
1% with an upper bound of less than 4% of the one-sided 
95% confi dence interval for that rate. Results demonstrated 
a single case of simple hyperplasia (0.3%), which meets the 
FDA criteria of    ��    1% and does not exceed 4%. 

 Prevalence of endometrial polyps is dependent on age, meno-
pausal state and hormone therapy use 41 . Endometrial biopsies in 
the current study indicated similar proportions of subjects with 
suspected endometrial polyps in the placebo (1.6%, 1/62) and 
ospemifene (1.4%, 5/364) groups. Upon further expert review, 
only one of these six cases was found to be a true polyp. 

 One subject (0.3%) in the current study was diagnosed with 
a possible new DVT, possibly study drug-related, 248 days 
after receiving the fi rst dose of ospemifene 60 mg; this subject 
was believed to have had thrombophlebitis and had been 

   Figure 3  Visual evaluation of the vagina; percentage of subjects with no abnormalities at week 52 (observed cases; intent-to-treat population). 
 * ,  p     �    0.0001  
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taking thrombosis prophylaxis before and during the study. 
One subject (0.3%) had a non-fatal ischemic stroke that was 
considered possibly treatment-related 347 days after starting 
ospemifene. This subject had a history of hypercholester-
olemia, which may have contributed to the stroke. 

 Breast safety is a key concern among women receiving 
estrogen therapy for postmenopausal symptoms. Although 
conclusions cannot be drawn from this study alone, based on 
other preclinical and clinical data, ospemifene may have a 
neutral effect or anti-estrogenic effect on breast tissue 27,42 – 44 . 
In this study, after dosing with ospemifene for 1 year, no 
woman was diagnosed with breast cancer; however, longer-
term data with clinical use will continue to characterize the 
effect of ospemifene on the breast. Four subjects in the 
ospemifene group and none in the placebo group reported 
breast pain, but there were no subjects in either treatment 
group with abnormal clinically signifi cant fi ndings on mam-
mography at baseline or week 52. 

 Compared with placebo, ospemifene 60 mg/day demon-
strated statistically signifi cant (all  p   �  0.0001) benefi cial effects 
of treatment on the primary and secondary effi cacy endpoints 
of percentage of superfi cial cells and percentage of parabasal 
cells and vaginal pH for up to 1 year. Consistent with other 
published data 26 , there were clear statistically signifi cant effects 
of ospemifene 60 mg/day treatment compared with placebo on 
physiological vaginal parameters (increased proportion of 
superfi cial cells, decreased proportion of parabasal cells, 
reduced vaginal pH and improved visual evaluation), which 
were sustained throughout the study 26,28 . SERMs such as 
tamoxifen and raloxifene have not demonstrated similar favor-
able agonist effects of ospemifene on vaginal tissue 34,45 . 

 Benefi ts of treatment with ospemifene 60 mg/day were also 
observed for physical changes associated with VVA. Statisti-
cally signifi cant improvement was seen in the secondary effi -
cacy measurement of visual evaluation of the vagina for the 
fi ve parameters of petechiae, pallor, friability and vaginal dry-
ness and redness of the vaginal mucosa (all  p   �  0.0001). The 
primary and secondary effi cacy results of this study are con-
sistent with results of previous short-term and long-term stud-
ies of ospemifene 60 mg/day 26 – 28 . 

 Levels of LH and FSH were similar though slightly decreased 
for both the ospemifene and placebo groups and remained 
well within the postmenopausal range. Decreased LH and 
FSH levels after ospemifene were also observed in other 
trials 23,27 . The effect of estrogen agonist/antagonist com-
pounds on FSH levels is thought to be likely due to effects on 
the pituitary. In this study, mean estradiol levels remained well 
within the postmenopausal range and were similar to baseline 
at week 12, and no increase in systemic estrogen was 
observed 23 . The SHBG levels after ospemifene were consis-
tently increased approximately 50% throughout the study. An 
increase in SHBG levels with ospemifene has also been noted 
in ospemifene pivotal studies, as well as with several other 
similar compounds and is thought to be due to direct effects 
on the liver 23,27 . Free testosterone levels were not measured in 
this study. In another study with ospemifene, free testosterone 
levels remained unchanged despite the increase in SHBG 27 . 

 Hot fl ushes resulted in limited discontinuation (2.2%, 
 n    �     8) during treatment with ospemifene in this study. These 
low discontinuation rates are similar to those seen 
in a study with lasofoxifene and raloxifene 46 . However, 
increased incidence and frequency of hot fl ushes during 
treatment, sometimes reaching statistical signifi cance, have 
been reported after treatment with raloxifene, tamoxifen 
and toremifene 19,37,47,48 .   

 CONCLUSIONS 

 In this study, treatment with oral ospemifene 60 mg/day for 
up to 1 year was generally well tolerated and effective in the 
treatment of VVA in postmenopausal women. Compared with 
placebo, there were no signifi cant estrogen-related or clinically 
important adverse effects on the endometrial or breast tissue 
at this dose of ospemifene over a 1-year duration of treatment. 
An estrogen agonist/antagonist compound, ospemifene exerts 
stimulatory action on the vaginal epithelial tissue with mini-
mal effect on endometrial tissue. These tissue-selective effects 
are consistent with other studies of ospemifene. In addition to 
the FDA approval of ospemifene, a non-estrogen alternative 
for the treatment of moderate to severe dyspareunia due to 
VVA in postmenopausal women, these fi ndings further sup-
port the potential of oral ospemifene for the overall treatment 
of VVA in postmenopausal women.            
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