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The clinical relevance of the effect of
ospemifene on symptoms of vulvar and
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ABSTRACT

Objectives To explore clinically relevant differences in severity of vulvar and vaginal atrophy (VVA) in
postmenopausal women treated with ospemifene compared with placebo.

Methods Analysis of two multicenter, randomized, double-blind, 12-week phase-III studies in postmenopau-
sal women (40-80 years, with VVA, treated with ospemifene 60 mg/day or placebo (Study 310 and Study
821)). Severity of vaginal dryness and dyspareunia were evaluated using a four-point scoring system and
clinically relevant differences between ospemifene and placebo were analyzed and are presented as improve-
ment (reduction in >1 unit on four-point scoring system), substantial improvement (reduction in 2-3 units
on four-point scoring system) and relief (severity score of mild/none after 12 weeks).

Results In Study 310, significantly more women with a most bothersome symptom of dyspareunia had
improvement (68.3% vs. 54.1%; p =0.0255) or relief (57.5% vs. 41.8%; p = 0.0205) in the severity of dys-
pareunia from baseline to week 12 with ospemifene compared with placebo. For those with a most bothersome
symptom of vaginal dryness, significantly more experienced improvement (74.6% vs. 57.7%; p =0.0101),
substantial improvement (42.4% vs. 26.9%; p = 0.0172) and relief (66.1% vs. 49.0%; p = 0.0140) of vaginal
dryness from baseline to week 12 with ospemifene compared with placebo. Proportions of women with
improvement/substantial improvement/relief of symptoms of vaginal dryness or dyspareunia were similar in
Study 821. Clinically relevant differences were noticeable by week 4.

Conclusions Treatment with ospemifene was consistently associated with greater improvement, substantial
improvement or relief in the severity of the most bothersome symptoms of vaginal dryness or dyspareunia
compared with placebo.

INTRODUCTION ing the decline in estrogen?® with physiological changes taking

place in the vulval, vaginal and urogenital epithelia®*~7. These
Vulvar and vaginal atrophy (VVA) is a chronic and progressive changes underlie a broad range of genital and urinary symp-
medical COHditiOI’l that develops as a result Of the dCClil’lC Of toms, including dryness’ burning, dyspareunia’ loss of Vaginal
estrogen levels'->. The process of atrophy is universal follow- secretions, leukorrhea, vulvar pruritus, feeling of pressure,
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itching, urethral discomfort, frequency and urgency of urina-
tion, hematuria, urinary tract infection and dysuria®®. Up to
50% of postmenopausal women suffer from the symptoms of
VVAL2) with the onset of these symptoms varying from one
woman to another!?. The presence and severity of these symp-
toms are variable, ranging from mild discomfort to great
impairment!! and can be influenced by age, time and type of
menopause!>~'* as well as sexual activity and other personal
history elements'4. Although VVA has a negative impact on
sexual health and quality of life!!, only a minority of post-
menopausal women will ever seek medical treatment for their
condition®%:15,

The principles of treatment in women with established
vaginal atrophy are to restore urogenital physiology and to
alleviate symptoms®. Treatment recommendations for VVA
include first-line therapy with non-hormonal lubricants with
intercourse and, if indicated, regular use of long-acting vagi-
nal moisturizers'?. However, these approaches seldom restore
premenopausal anatomy or physiology and do not provide a
long-term solution®. Local estrogen therapy may be used in
postmenopausal women with symptomatic VVA who do not
respond to lubricants and moisturizers'%1¢, Systemic estrogen
therapy is not usually recommended when VVA is the only
menopausal symptom®. However, long-term safety, hormone
exposure and side-effects in general have been cited as concerns
that women have associated with use of prescription vaginal
products!” and a potential systemic effect of local estrogens
cannot totally be excluded®'°. Furthermore, studies have sug-
gested that satisfaction with the available treatment options
is low!7, with common reasons for dissatisfaction including
messiness, ritual and inconvenience of administration and
interference with the spontaneity of sex!'”. Therefore, there is
a need for novel pharmacological treatment options that are
easy to administer by women with symptoms of VVA!1:18,

Recent clinical trial programs for drugs to treat VVA are
based on draft guidance from the US Food and Drug Admin-
istration (FDA)', which specifies that a new product must
demonstrate efficacy at three co-primary endpoints, namely a
change in: (1) maturation index (decrease in the percentage
of parabasal vaginal cells and increase in the percentage of
superficial vaginal cells), (2) vaginal pH, and (3) severity of
the patient-reported most bothersome symptom (MBS). The
severity of MBS is based on self-assessment of the symptoms
of VVA by the patient and includes vaginal dryness, vaginal
pain associated with sexual activity (dyspareunia), vaginal
and/or vulvar irritation/itching, dysuria and vaginal bleed-
ing associated with sexual activity. Patients are required to
rate the severity of the first four symptoms as none, mild,
moderate or severe and the presence of vaginal bleeding after
intercourse as either present or absent. The severity score is
usually given a numerical value (none =0, mild =1, moder-
ate =2 and severe = 3) enabling a ‘mean change from baseline’
to be calculated. The MBS must be chosen at baseline from the
symptoms rated as moderate or severe and the mean change
in MBS score from baseline is used to evaluate symptom-
atic improvement. Although this approach is an important
primary measure of efficacy and is a major step forward in

234

Nappi et dl.

standardizing measurement of self-assessed changes in the
severity of VVA to validate potential new treatments?’, it is
not easy to interpret what the resulting ‘mean change from
baseline’ means in daily clinical practice.

Ospemifene is a novel selective estrogen receptor modu-
lator (SERM), licensed in the USA for oral treatment of
moderate to severe dyspareunia, a symptom of VVA, due to
menopause?!, and current recommendations from the North
American Menopause Society include the use of ospemifene
for treatment of these symptoms!'®. Pivotal studies with
ospemifene have demonstrated the tolerability and efficacy
of 12 weeks of ospemifene treatment in improving the MBS
of dyspareunia???3
of ospemifene have reported the mean change from base-
line (range: ospemifene, —1.19 to —1.5; placebo, —0.84
to —1.2)%22%, While these data are important to show the
statistical significance of ospemifene treatment, it would be
beneficial to have data that are applicable to everyday clinical
practice to assist health-care professionals in understanding
what can be expected from prescribed treatments. This will
be useful for defining the patient’s expectation of potential
benefits and limitations of treatment.

In the ospemifene clinical trial program, the majority of
the symptoms reported as MBS were either vaginal dryness
or dyspareunia. The objective of the current analysis was to
explore clinically relevant differences in the severity of vagi-
nal dryness or dyspareunia in postmenopausal women treated
with ospemifene 60 mg/day compared with placebo, using
data of the primary endpoint from the two previously pub-
lished studies??24. The safety and tolerability profile of 12
weeks of ospemifene in postmenopausal women, including
a risk—benefit discussion, has been reported previously??-24
and is therefore not included in this current analysis. Further-
more, safety data on ospemifene for the treatment of VVA
in postmenopausal women for 52 weeks?>2¢ and up to 64
weeks for women without a uterus?” have also been reported

and vaginal dryness?>?4. These studies

elsewhere.

METHODS
Patients and study design

The current study analyzes the results of two previously con-
ducted trials evaluating the safety and efficacy of oral
ospemifene 60 mg/day for the treatment of the symptoms of
VVA (NCT00276094/sponsor protocol no. 15-50310,
referred to herein as Study 310; NCT00729469/sponsor pro-
tocol no. 15-50821, referred to herein as Study 821)?%23, The
study designs and inclusion criteria are described in detail
elsewhere?>23. Both studies were multicenter, randomized,
double-blind, 12-week phase-III studies in postmenopausal
women, aged 40-80 years, with the following criteria of VVA:
(1) 5% or less superficial cells on the vaginal smear (matura-
tion index); (2) vaginal pH>5.0; (3) at least one moderate or
severe symptom of VVA (Study 310)23, or moderate to severe
vaginal dryness or vaginal pain associated with sexual activity
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(Study 821)22. A total of 826 postmenopausal women were
randomized (1 : 1 : 1) and treated with either ospemifene 30
mg/day (n=282), ospemifene 60 mg/day (n =276) or placebo
(n=268) for up to 12 weeks in Study 310. A total of 919
postmenopausal women with either vaginal dryness or dys-
pareunia as their MBS were randomized (1 : 1) and treated
with either ospemifene 60 mg/day (n=463) or placebo
(n=456) for up to 12 weeks in Study 821. A four-point scor-
ing system (none = 0; mild = 1; moderate = 2; severe = 3) was
used to evaluate the severity of the co-primary endpoints of
dryness and dyspareunia in these studies; the mean change
from baseline, based on this scoring system for the co-primary
endpoint in each study has been reported elsewhere??24
is shown in Table 1. In both studies, the women in all treat-
ment groups were supplied with a non-hormonal lubricant
(K-Y® Jelly, McNeil-PPC, Inc., NJ, USA) and were instructed
to use as needed.

A last-observation-carried-forward (LOCF) approach was
used for those discontinuing prematurely for the analyses of
efficacy variables. Both studies were approved by the insti-
tutional review board or ethics committee for each site, the
Declaration of Helsinki was followed, and informed consent
obtained from all patients.

and

Definition of improvement, substantial
improvement and relief

This current analysis focuses on the women who received
either ospemifene 60 mg/day or placebo in both the 310 and
821 studies. Using the data from the co-primary endpoints,
analysis of clinically meaningful differences in the patient’s
condition was assessed by the concepts of improvement, sub-
stantial improvement and relief (Figure 1) of symptoms in the
60 mg ospemifene group compared to placebo:

(1) Improvement?® was defined as a reduction in one or more

units on the four-point severity scoring system (this includes
patients whose baseline score changed from severe to none,
mild or moderate, from moderate to mild or none, and
from mild to none).

(2) Substantial improvement was defined as a reduction in two
or three units on the four-point severity scoring system
(this includes patients whose baseline score changed from
severe or moderate to none, or from severe to mild).
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(3) Relief?? was defined as having a severity score at week 12
of mild or none (i.e. does not signify a change, but records
the final score).

Efficacy analysis included the change from baseline to week
4 and week 12 in the severity of symptoms. Within this
model, the response variables were the change from baseline
to week 4/week 12; for missing values, the last observation
was used (the LOCF). The baseline value was the covariate,
and treatment and study center were the fixed effects. The
relative difference of the effect of ospemifene versus placebo
in improvement, substantial improvement or relief in dryness
or dyspareunia was determined using the following calcula-
tion per effect: (proportion of patients (%) on ospemifene 60
mg — proportion of patients (%) on placebo)/proportion of
patients (%) on placebo. Change from baseline to week 4
and week 12 in the severity of symptoms was analyzed using
a Cochran-Mantel-Haenszel row mean scores test, control-
ling for uterine status (intact uterus or post-hysterectomy)
and study center. Improvement, relief and substantial
improvement were analyzed using the Fisher’s exact two-
sided test.

RESULTS

The rate of discontinuation was low in both studies: 84.8%
of women taking ospemifene 60 mg/day and 85.8% of
women taking placebo completed the 12 weeks of Study
310; 89.8% of women taking ospemifene 60 mg/day and
88.4% of women taking placebo completed the 12 weeks
of Study 821. After 4 weeks of treatment, the frequency
of lubricant application decreased slightly in the ospemifene
group with no change in the placebo group (both
studies)??~24, while the frequency of sexual activity remained
consistent in both treatment groups (only recorded in
Study 821)23:24,

Vaginal dryness

The clinical relevance of ospemifene treatment assessed using
the definitions of improvement, substantial improvement and
relief of vaginal dryness associated with VVA is shown in
Figure 2.

Table 1 Primary efficacy analysis: change from baseline to week 12 in most bothersome

symptom (ITT, LOCF)?2-24

Dryness Dyspareunia
p value
60 mg (vs. 60 mg p value
Study ospemifene Placebo placebo) ospemifene Placebo (vs. placebo)
310 —1.26* —0.84 0.02 -1.19 -0.89 0.023
821 -1.3 -1.1 0.08 -1.5 -1.2 0.0001
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BASELINE ENDPOINT
IMPROVEMENT

Severe =g Moderate

Severe » Mild

Severe » None

Moderate » Mild

Moderate - None

Mild # None
RELIEF

SUBSTANTIAL
IMPROVEMENT

Figure 1 The concepts of improvement, relief and substantial improvement in symptoms of vulvar and vaginal atrophy to assess clinically

meaningful differences in the patient’s condition. Severity was determined using a four-point scoring system (none = 0; mild = 1; moderate = 2;
severe = 3)

For women with a MBS of vaginal dryness in Study 310,
significantly more women who received ospemifene 60 mg/
day for 12 weeks reported improvement (p =0.0101), sub-
stantial improvement (p =0.0172) and relief (p =0.0140)

Proportion of patients (%)

100 A

Improvement

p=0.1276  p=0.0101  p=0.0545 p=0.7134

4 weeks 12 weeks 4 weeks 12 weeks
Study 310 Study 821

Substantial improvement

100 ~
p=02957  p=0.0172 p=0.3554  p=0.0385
80 1
60
463
422
40 1 34.4
30.5
269 273
24.0 224
20 A

4 weeks 12 weeks 4 weeks 12 weeks
Study 310 Study 821

. Ospemifene 60 mg/day . Placebo

of vaginal dryness from baseline levels compared with pla-
cebo. These proportions were similar in Study 821 although
the only statistical difference was with women (p = 0.0385)
experiencing a substantial improvement in vaginal dryness

Relief
100
p=0.1420 p=0.0140  p=0.1360 p=0.1380
80
66.1
61.9
60 -
54.2 53.2
49.0 48.1
44.2
404 39.0
20 4

4 weeks 12 weeks 4 weeks 12 weeks
Study 310 Study 821

Figure 2 Clinically relevant differences based on the most bothersome symptom of vaginal dryness in Study 310 (7=222) and Study 821
(n=214) (ITT, LOCF). ITT, intent to treat; LOCF, last observation carried forward. p Values for treatment comparisons (ospemifene 60
mg/day vs. placebo) from Fisher’s exact two-sided test
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Table 2 Relative differences in the proportion of women with
improvement, substantial improvement or relief of vaginal dryness or
dyspareunia with ospemifene 60 mg compared with placebo

Relative difference compared
with placebo*

Study 310 Study 821
Vaginal dryness
Week 4
improvement 17.5 18.2
substantial improvement 26.9 21.9
relief 22.6 21.7
Week 12
improvement 29.3 3.6
substantial improvement 57.4 34.4
relief 34.8 16.2
Dyspareunia
Week 4
improvement 10.6 11.2
substantial improvement 1.7 10.2
relief 31.3 15.6
Week 12
improvement 26.3 25.0
substantial improvement 38.4 36.3
relief 37.5 33.1

*, Calculated as (% on 60 mg ospemifene - % on placebo)/% on
placebo

with ospemifene 60 mg/day compared with placebo (Figure
2). These differences in the proportion of women respond-
ing to treatment were noticeable after 4 weeks of treat-
ment with ospemifene 60 mg/day. The relative differences
in the proportion of women with improvement, substantial
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improvement or relief of their MBS of vaginal dryness fol-
lowing treatment with ospemifene 60 mg compared with
placebo are shown in Table 2. The relative differences in
the proportion of women responding to treatment with
ospemifene 60 mg over placebo are also apparent after 4
weeks of treatment, with a further increase in the percentage
of women showing improvement, substantial improvement
or relief in dryness in Study 310 and substantial improve-
ment in Study 821 at week 12.

Dyspareunia

The differences in the severity of dyspareunia associated with
VVA, as assessed using the definitions of improvement, sub-
stantial improvement and relief are shown in Figure 3.

Among the women reporting dyspareunia as their MBS in
Study 310, after 12 weeks of treatment with ospemifene 60 mg/
day, there were significantly more women with improvement
(p=0.0255) and relief (p =0.0205) in the severity of dyspare-
unia from baseline compared with placebo. There was also a
trend towards significance in the proportion of women with sub-
stantial improvement (p = 0.0799) in the severity of dyspareunia
from baseline. These proportions were similar in Study 821,
with significantly greater improvement (p <0.0001), substantial
improvement (p = 0.0006) and relief (p = 0.0001) in the severity
of symptoms after 12 weeks of treatment with ospemifene 60
mg/day compared with placebo (Figure 3). The relative differ-
ences in the proportion of women with improvement, substan-
tial improvement or relief of their MBS of dyspareunia follow-
ing treatment with ospemifene 60 mg compared with placebo
are shown in Table 2. The relative increases in improvement,
substantial improvement or relief of treatment with ospemifene
60 mg compared with placebo are apparent after 4 weeks of
treatment and continue to increase up to 12 weeks.

Improvement Substantial improvement Relief
100 - 100 - 100 -
p=0.3636  p=0.0255 p=0.0778  p<0.0001 p=1.000  p=0.0799 p=0.3889  p=0.0006 p=0.0705  p=0.0205 p=0.1144  p=0.0001
804 LR 80 80
S
e 68.3 ns oo
= 61.7 63.4 | 63.0
2 60 557 60 60 ~ 57.5
s 54.1 528 51.7
..6 47.9
418 425
S 40+ 40 - 48 376 38.7 40 4 393 404
= 333308 34.1
8 29.5
o
& 20 20 - 20 -
0- 0+ 0 -

4 weeks 12 weeks 4 weeks 12 weeks

Study 310 Study 821 Study 310

. Ospemifene 60 mg/day

4 weeks 12 weeks 4 weeks 12 weeks

4 weeks 12 weeks 4 weeks 12 weeks

Study 821 Study 310 Study 821

Placebo

Figure 3 Clinically relevant differences based on the most bothersome symptom of dyspareunia in Study 310 (7 =242) and Study 821 (n=
605) (ITT, LOCF). ITT, intent to treat; LOCF, last observation carried forward. p Values for treatment comparisons (ospemifene 60 mg/

day vs. placebo) from Fisher’s exact two-sided test
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DISCUSSION

This current analysis demonstrates that approximately three-
quarters of women treated for 12 weeks with ospemifene 60
mg/day experienced improvement of vaginal dryness and dys-
pareunia associated with VVA, compared with 50-60% of
those who received placebo. Although previous studies have
demonstrated the efficacy of ospemifene on the mean change
in vaginal dryness??2* from baseline (range: ospemifene,
—1.26 to —1.3; placebo, —0.84 to —1.1) and dyspareunia?2*3
(range: ospemifene, —1.19 to —1.5; placebo, —0.89 to —1.2),
this is the first analysis to show the clinical relevance of such
changes. This is particularly important as numerical measures
of severity are not routinely used in clinical practice and gyne-
cologists and their patients may therefore find it difficult to
apply such knowledge to understand how treatments for VVA
may benefit women with symptoms attributable to the condi-
tion. The data presented here therefore provide clinically
meaningful information as to the proportion of women who
might expect to experience improvement or relief of their
symptoms with ospemifene treatment.

A number of other studies investigating treatment of VVA
in postmenopausal women have been published in recent
years using the MBS as a co-primary endpoint?$-34, However,
although the concept of the clinical relevance of changes in
the severity score for the MBS with treatment has been sug-
gested through the analysis of ‘improvement’ and ‘relief” of
such symptoms??, this is the first manuscript to report such
changes in this way. We have also developed this further, with
the inclusion of ‘substantial improvement’ as a measure of
the severity of the symptoms of VVA. There are a number of
reasons for the inclusion of this definition. First, a one-unit
improvement in severity score is often spontaneous and can
occur without intervention. For example, in the ospemifene
pivotal efficacy trials, patients selected their MBS at screening
and again at randomization (baseline). The period between
screening and randomization was no more than 6 weeks,
with no therapeutic intervention during this time. However,
in Study 821, 14.9% of patients who described their MBS
as severe at screening showed improvement by randomiza-
tion, but only 0.2% showed substantial improvement at this
point in time. This was similar in Study 310. If a substantial
improvement is observed, different from placebo, it is more
likely to reflect a true effect of a treatment in the patient
population since a change of that magnitude in severity is
rare without intervention. Furthermore, in the absence of a
strict definition of the degree of severity (none, mild, moder-
ate or severe), it is possible to question the significance of
a change in severity score of one unit. For example, what
may be perceived as moderate one day can be perceived as
severe another day. However, there is little uncertainty about a
change from moderate to none or from severe to mild or none.
Using substantial improvement therefore reduces uncertainty
in a subjective patient-reported outcome.

The efficacy of ospemifene in improving objective measures
of VVA, i.e. increasing the maturation index and decreas-
ing the vaginal pH, has been shown in Studies 310 and

238

Nappi et dl.

8212223, In both pivotal studies, 12 weeks of treatment with
ospemifene 60 mg/day increased the percentage of superficial
cells by approximately 10% compared with placebo (~2%)
and decreased the percentage of parabasal cells by 30-40%
compared with placebo (0—4%)2%23. Notably, in both stud-
ies, improvements in maturation index were observed after 4
weeks of treatment. The clinically relevant changes in vaginal
dryness and dyspareunia with ospemifene 60 mg/day reported
in this current analysis, also observed after 4 weeks of
treatment, suggest that symptomatic relief follows the objec-
tive signs of improvement reported previously?>23. Taken
together, these data indicate that ospemifene is treating the
cause of vaginal atrophy, not just ameliorating the associated
symptoms. Furthermore, the onset of these benefits may be
experienced within 4 weeks of treatment.

In the current analysis, there is a substantial placebo effect,
with improvement of dyspareunia and vaginal dryness associ-
ated with VVA in approximately 50% of women who received
placebo. However, it is important to note that the design of
the two studies reported here allowed all participants to use
a non-hormonal vaginal lubricant as needed and therefore
the placebo effect also includes the effect of the lubricant.
Indeed, in the current analysis, the placebo effect was appar-
ent after 4 weeks of the study — this early onset of the placebo
effect has also been reported previously®. This early placebo
effect usually wears off, as demonstrated by the continuing
improvement in the ospemifene 60 mg/day group compared
with placebo. Not only did ospemifene 60 mg/day show effi-
cacy over and above lubricant, but lubricant use was reduced
in the ospemifene treatment group towards the end of the
study?2-2%3¢, Furthermore, in clinical practice, placebo is not
prescribed.

There is a need for more stringent definitions for the degree
of severity for the symptoms of VVA, particularly when con-
ducting clinical trials and for comparisons of the efficacy of
different products. Furthermore, while such subjective mea-
surements are essential to ensure the clinical effectiveness of
new treatments that address both the underlying physiology
and symptoms experienced by postmenopausal women to
improve and maintain their quality of life in older age, it
would also be beneficial to include a formal assessment of
quality of life in the assessment of new treatments to under-
stand fully the impact of the symptoms of VVA in women.
In the absence of specific VVA quality-of-life rating scales,
sexual quality-of-life scales are currently used as surrogates
to assess the effect of VVA symptoms. Establishing a prac-
tical, validated questionnaire, which takes into account the
impact of VVA symptoms on personal, social and profes-
sional aspects of quality of life, should now be prioritized to
assist in assessing the effectiveness of new treatment options
for VVA!S,

CONCLUSION

This analysis provides a clinically meaningful analysis of the
efficacy of ospemifene 60 mg/day on vaginal dryness and
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dyspareunia as a result of VVA. Approximately three-quar-
ters of women treated for 12 weeks with ospemifene 60 mg/
day experienced improvement of dyspareunia and vaginal
dryness associated with VVA, compared with 50-60% who
received placebo. This compares favorably with previous
analyses of ospemifene 60 mg/day which demonstrate signifi-
cant improvements relative to placebo in the objective mea-
surements of VVA as well as the severity of vaginal dryness
and dyspareunia reported as the most bothersome
symptom?>2-24,

In conclusion, this analysis provides informative and clini-
cally relevant data that will enable gynecologists and their
patients to assess the effectiveness that patients can expect to
achieve when prescribed ospemifene for the improvement of
their symptoms.
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