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Abstract

Objective: To provide an overview of the current safety profile of Senshio® (ospemifene), a Selective Estrogen Receptor Modulator (SERM)
developed for the treatment of vulvar and vaginal atrophy (VVA), in relation to the Important Potential Risks, including Venous Thrombo-
Embolism (VTE), based on real world use of the product.

Methods: Review of all data from pharmacovigilance reporting for all Important Potential Risks and an analysis of the 2-year interim data of
the Post Authorisation Safety Study (PASS) ospemifene. Three cohorts were compared, women newly prescribed ospemifene, a comparator SERM
cohort, using other SERMs for non-oncological indications and women newly diagnosed with VVA but not treated. Only descriptive statistics were
applied to this interim analysis.

Results: The incidence rates from the pharmacovigilance reporting system for the Important Potential Risks are consistently much lower
than the background risks identified. In the PASS interim analysis, VTE was observed to occur at a rate of 4.02 (95% CI: 1.48-8.75) events
per 1,000 person-years for ospemifene, 12.63 (95% CI: 9.49-16.48) for the comparator SERM cohort and 12.02 (95% CI: 11.50-12.57) for the
untreated cohort. Of the secondary outcomes, only increased triglycerides were observed with any notable frequency..

Conclusion: The analysis of the safety of ospemifene in real-world medical practice has found a low rate of VTE and other adverse outcomes,
originally identified as Important Potential Risks, with ospemifene use. The PASS findings represent an early analysis in an as-yet relatively small
cohort of ospemifene initiators and their comparators.

Keywords: Vulvar and vaginal atrophy; Menopause; Ospemifene; Safety; Selective estrogen receptor modulator; Venous thrombo-embolism

Abbreviations: VVA: Vulvar and Vaginal Atrophy; SERM: Selective Estrogen Receptor Modulator; VTE: Venous Thrombo-Embolism; RMP: Risk
Management Plan; EMA: European Medicines Agency; FDA: Food and Drug Administration; RMP: Risk Management Plan; RR Relative Risk; CI:
Confidence Interval; WY: Women Years; NSABP: National Surgical Adjuvant Breast and Bowel Project; WHI: Women'’s Health Initiative Hormone
Replacement Therapy randomized clinical trial; AMI: Acute Myocardial Infarction; CPN: Chronic Progressive Nephropathy; PCNA: Proliferating
Cell Nuclear Antigen; PASS: Post-Authorisation Safety Study; CVE: Cerebro-Vascular Event; PBRER: Periodic Benefit and Risk Evaluation Report

Introduction

therapy of oestrogen deficiency symptoms in postmenopausal
women (EMEA/CHMP/021/97 Rev. 1, October 2005) [4]. The
clinical development program for ospemifene is the largest
for a product for VVA with nearly 2,500 subjects exposed to
ospemifene [5] up to 800 mg daily, with 1,379 patients exposed
to 60mg ospemifene during the phase 2 and 3 studies.

Ospemifene, a triphenylethylene Selective Estrogen
Receptor Modulator (SERM) has specific agonist action on the
vaginal epithelium, making it a candidate for the treatment
of wvulvar and vaginal atrophy [1,2]. The development
programme for ospemifene was based on the FDA Guidance
for Industry: Estrogen and Estrogen/Progestin Drug Products

to Treat Vasomotor Symptoms and Vulvar and Vaginal Atrophy On 26" February 2013, ospemifene 60mg once daily oral

Symptoms-Recommendations for Clinical Evaluation (draft
guidance, January 2003) [3] and the EMA Guideline on clinical
investigation of medicinal products for hormone replacement

tablet was approved by the FDA for use in the United States for
the treatment of moderate to severe dyspareunia, a symptom of
vulvar and vaginal atrophy, due to menopause under the trade
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name Osphena® [6]. On 15" January 2015, ospemifene 60 mg
once daily was granted marketing authorisation by the European
Commission for the use in the European Economic Area (EEA)
for the treatment of moderate to severe symptomatic vulvar and
vaginal atrophy (VVA) in post-menopausal women who are not
candidates for local vaginal oestrogen therapy under the trade
name Senshio® [7].

During the review of the ospemifene data for Marketing
Authorisation, the European Agency (EMA),
considered neither ospemifene’s (agonist [8,9]) effect on bone
nor its (antagonist [10-12]) effect on breast as important
(identified or potential) risks and therefore effects on breast or
bone will not be discussed here.

Medicines

Venous Thromboembolic Embolism (VTE)

Based on the clinical trial program, an increase in uterine
diagnostic procedures was included as an important identified
risk in the Senshio® Risk Management Plan (RMP) [13].
This is likely a consequence of the clinical trial design, since
the most common reason for uterine diagnostic procedures
in postmenopausal women is vaginal bleeding. There was
no difference in the rate of vaginal bleeding for ospemifene
compared with placebo. Additionally, the bleeding incidence
was very low (2.2% for ospemifene 60mg vs. 2.6% for placebo).
Therefore, it is not expected that ospemifene 60mg will lead to
an increase in unnecessary gynaecological procedures resulting
from vaginal bleeding or spotting [5].

Important potential risks included in the Senshio® RMP are:

Table 1: Relative Risks vs. placebo for VTE by year since treatment start for different SERMs17.

Ospi(:::fene 60/120mg Raloxifene 20mg Bazedoxifene
Study year 1 18t 2nd 4 1 2nd 3rd
VTE RR 1 6 6.6 1.1 2.69 2.1 0.3
95 % CI (0.05-58.78) (1.4-25.5) (0.9-50.4) (04-2.3) (0.3-3.5) (0.64-15.70) (0.3-22.96) (0.01-4.15)

mg (milligram)
VTE (Venous Thrombo-embolism

RR (Relative Risk)
Cl (Confidence Interval)

In the ospemifene clinical trial program no increased risk
of VTE was observed, but the 95% confidence limits are wide
(Table 1).

A 1.3 -3-fold increase in the risk of VTE, deep vein thrombosis
(DVT) or pulmonary embolism (PE), has been described for oral
oestrogens, particularly in the first year of use [14,15].

An increased risk of VTE has been observed for other SERMS,
with a relative risk similar to HRT. Overall, the relative risk of
VTE vs. placebo is reported as 2.13 for lasofoxifene (95% CI 1.34-
3.39), 1.9 for bazedoxifene and 2.13 for raloxifene (95% CI 1.21-
3.75) [5,16-19]. The highest rates of VTE with SERMs were also
observed in the first year [20,21]. The relative risk of VTE with
raloxifene is 6 (95% CI 1.4-25.5) in the first year, with the highest
risk during the initial months of treatment [23].

A comparison of the relative risk of VTE with placebo for
different SERMS by treatment duration is provided in Table 1.
Long term treatment with a SERM is associated with lower risks
of VTE in later years.

The development plan for Senshio® was designed to
demonstrate the efficacy and safety of ospemifene for the

treatment of moderate to severe symptomatic vulvar and vaginal
atrophy (VVA) in post-menopausal women. No increased risk
was observed for VTE in the clinical programme: 3.65 per 1000
patient years for ospemifene 60mg (95% CI: 0.44-13.19) vs.
3.66 per 1000 patient years for placebo (95% CI: 0.09-20.41).
These data do not indicate a specific concern, but the confidence
limits are wide. increase the” between “Because ospemifene
may possibly also” and “risk of VTE, the restriction “who are not
candidates for local vaginal oestrogen therapy” was included in
the European indication and VTE was included as an important
potential risk in the Senshio® Risk Management Plan [5].

Cerebrovascular events

No increased risk was observed with ospemifene for
cerebrovascular events: 1.83 per 1,000 patient years for
ospemifene 60mg (95% CI: 0.05-10.17) vs. 3.66 per 1,000 patient
years (95% CI: 0.09-20.41) for placebo, but the confidence limits
are wide. The inclusion of stroke as an important potential risk is
largely based on the increase in stroke risk seen with oestrogens.
The Women'’s Health Initiative Hormone Replacement Therapy
randomized clinical trial (WHI) oestrogen-alone sub-study was
stopped early because an increased risk of stroke was observed
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[18]. Based on centrally adjudicated data for an average follow-
up of 7.1 years, the relative risk of ischemic stroke of oestrogen
alone vs. placebo was 1.55 (95% CI 1.19-2.01). In the oestrogen
plus progestin sub-study, after an average follow-up of 5.6 years
and based on centrally adjudicated data, the relative risk of
ischemic stroke was 1.44 (95% CI 1.09-1.90) [19].

Despite the potential oestrogenic effect of SERMs on clotting
factors, there has been no increased risk reported for ischemic
stroke with 20mg bazedoxifene [20] or 60mg raloxifene [5,21].
In the PEARL study, lasofoxifene demonstrated a decreased
risk of stroke in both doses tested compared to placebo (HR
0.61 (95% CI 0.39-0.96) and 0.64 (95% CI 0.41-0.99) for 0.25
and 0.5 mg/day respectively) [22]. However, in a clinical trial
of postmenopausal women with documented coronary heart
disease or at increased risk for coronary events, a borderline
increased risk of death due to stroke was observed after
treatment with raloxifene (RR 1.49, 95% CI 1.00-2.24, p=0.05
) [23,24]. In the Breast Cancer Prevention Trial (NSABP P-1),
there was a non-statistically significant increase in stroke among
patients randomized to tamoxifen (RR=1.42; 95% CI 0.82-
2.51) [25]. But a recent publication from Taiwan demonstrated
that tamoxifen use was associated with reduced risks of acute
myocardial infarction (AMI), ischemic and haemorrhagic stroke
and total cardiovascular events [26].

Vaginal bleeding

Vaginal bleeding, either spontaneous or upon contact, sexual
intercourse, etc.inpostmenopausalwomenrequiresinvestigation.
The vast majority of postmenopausal vaginal bleeding is due to
vaginal and/or endometrial atrophy, but approximately 10%
(range 1-25%) of women presenting with postmenopausal
bleeding will be diagnosed with endometrial carcinoma [27] and
90% of all endometrial carcinomas in postmenopausal patients
present with vaginal bleeding. It is therefore an important sign,
leading to gynaecological investigation. A Cochrane review in
1999 concluded that irregular bleeding was significantly more
likely in patients treated with unopposed oestrogen regimens
with greater effects with higher dose therapy [28].

Neither raloxifene [21], bazedoxifene [29] or ospemifene [5]
are associated with an increase in vaginal bleeding, but in the
NATO trial (NOLVADEX Adjuvant Trial Organization) tamoxifen
users showed a 10-fold increase in vaginal bleeding (2.0%)
compared to the untreated group (0.2%) [25] and another
SERM, lasofoxifene, increased vaginal bleeding two-fold (2.6%)
compared to the placebo arm (1.3%) [30]. As vaginal bleeding
is a (partial) SERM class effect, it was included in the PASS as an
adverse event of special interest.

Endometrial cancer

More than one in 20 female cancers in Europe is of the
endometrium. The overall risk of endometrial cancer varies
between countries, from >40 per 100,000 in Slovakia and the
Czech Republic to <30 per 100,000 in France, Spain, and the

United Kingdom. The risk is strongly associated with age of the
woman, with the highest risk in postmenopausal women. The
incidence of endometrial canceris rising, particularly in the latter
population, possibly due to a decrease in the age of menarche,
shifting patterns in reproductive behaviour (reduction in the
number of pregnancies), the increase in obesity and increased
HRT use [31]. The 2-4 fold increased risk of endometrial cancer
with oestrogens has been repeatedly demonstrated, even for
low dose oestrogens [32] and combination treatment with
progestagens [33].

A 1.3-7.5 fold increase in endometrial cancer has also been
observed with long-term tamoxifen treatment [34], but not with
raloxifene [21], bazedoxifene [20] or ospemifene [5] treatment.

Pelvic organ prolapse

The absence of a precise anatomical and symptomatic
definition of pelvic organ prolapse limits research into its
epidemiology among postmenopausal women. Prevalence rates
from 8% to 41% have been quoted in community surveys [35]
and that rate increases with parity [36]. In a cross-sectional
analysis of the WHI (n = 27,342 women) a baseline pelvic
examination assessed uterine prolapse, cystocele, and rectocele.
In the 16,616 women with a uterus, the prevalence rate of
uterine prolapse was 14.2%; the rate of cystocele was 34.3%;
and the rate of rectocele was 18.6%. For the 10,727 women who
had undergone hysterectomy, the prevalence of cystocele was
32.9% and of rectocele was 18.3%. The authors admit that this
may be an underestimation due to various reasons [37], and an
analysis of the prevalence of pelvic organ prolapse at one site in
the WHI where all women were examined with the Pelvic Organ
Prolapse Quantification examination during a maximal Valsalva
maneuver and in addition completed a questionnaire, reported a
97.7% prevalence of pelvic organ prolapse [38].

Although the atrophy due to the drop in circulating oestrogen
levels following the loss of ovarian function in postmenopausal
women has often been associated with pelvic organ prolapse,
there is remarkably little evidence that oestrogens, either local
or systemic, are effective in alleviating pelvic organ prolapse
[39,40].

Raloxifene, bazedoxifene, tamoxifen and ospemifene are
generally not associated with an increase in prolapse. However,
a small study comparing tamoxifen 20mg, raloxifene 60mg and
conjugated equine oestrogen 0.625mg with placebo showed that
tamoxifen and raloxifene worsened prolapse compared with
conjugated equine oestrogen and placebo [41]. On the other hand,
in a meta-analysis of three trials with raloxifene, it was found
that raloxifene reduces the need for pelvic surgery in women 260
years of age [42]. However, two SERMs in development, idoxifene
and levormeloxifene, were found to be associated with pelvic
organ prolapse which has contributed to the discontinuation
of their development [43-45]. Another SERM, lasofoxifene, also
demonstrated a statistically non-significant increase in prolapse
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during clinical development. Overall, the results concerning the
effect of SERMs on pelvic organ prolapse are contradictory [46].
However, as pelvic organ prolapse has been noted as a concern
with some early SERMs during their development, it was included
in the PASS as an adverse event of special interest [47,48].

Urinary incontinence

Despite the presence of oestrogen receptors in the urogenital
tissues, the association of urinary incontinence and the
menopause is anything but clear. Although it is difficult to draw
the distinction between the effects of menopause and those of
ageing, most studies have concluded that the effect of menopause,
if any, was modest compared to e.g. modifiable factors such as
weight gain and changes in weight distribution. Diabetes was
also associated with developing more frequent incontinence
[49,50]. Pregnancy, childbirth, past history of pelvic and perineal
surgery, obesity and age was more important than menopausal
status [51,52]. Urinary incontinence however is highly prevalent
in postmenopausal women. Of the 27,347 women randomised in
the WHI, 16,417 (60%) complained of incontinence at baseline
[53].

The results of studies investigating the impact of oestrogens
on incontinence vary. Results from a number of large studies
unequivocally demonstrated that systemic oestrogens increase
the risk of urinary incontinence, but it may be improved by local
oestrogens [52-54].

Although lasofoxifene, idoxifene and levormeloxifene use was
associated with an increase in urinary incontinence [47,55,56],
the effects of tamoxifen [57] are controversial and raloxifene
had no effect on urinary incontinence [44,58]. A recent study by
Schiavi et al. [59] suggests that ospemifene could be an effective
therapy for postmenopausal women with VVA, improving
overactive bladder symptoms and quality of life.

Cholecystitis and gallbladder events

Epidemiological investigations have found, and clinical
studies have confirmed, that at all ages, women are twice as likely
as men to form cholesterol gallstones, suggesting that oestrogen
may be an important risk factor for the formation of cholesterol
gallstones in humans [60,61]. It has been known for more than
40 years that there is a significant association between oestrogen
containing drugs and gall bladder disease [62]. This has been
confirmed in anumber of large clinical studies, retrospective [63]
and prospective [64] cohort studies as well in the prospective
randomised WHI study [65]. The proposed mechanism is that
oestrogens increase the risk of developing cholesterol gallstones
by increasing the saturation of cholesterol in bile by increasing
hepatic secretion.

Some SERMs have been associated with an increased risk
of cholelithiasis. Raloxifene is known to increase the risk of

cholelithiasis by about 26% [23], although this side-effect in
itself is rare. The reports on tamoxifen are conflicting. In a
retrospective cohort study in Turkey it was demonstrated that
adjuvant tamoxifen therapy leads to gallstone formation in
postmenopausal breast cancer patients and is most apparent
after 3 years of treatment [66] whilst a prospective cohort study
in India showed no significant association between tamoxifen
and gallstones [67].

Atrial fibrillation

The prevalence and incidence of atrial fibrillation increases
with age and is higher in men than in women [68]. The WHI
study demonstrated that the risk of atrial fibrillation is
modestly elevated in hysterectomized women randomized to
postmenopausal oestrogen-only treatment, and in the pooled
group randomized to oestrogen-only treatment or oestrogen
plus progestin. The trend in women with intact uterus receiving
oestrogen plus progestin, considered separately, was not
statistically significant [69].

Although one study in Italy reported an increased risk of atrial
fibrillation in women receiving tamoxifen for the prevention
of breast cancer [70], the much larger NSABP Breast Cancer
Prevention Trial (BCPT) demonstrated that tamoxifen, when
used for breast cancer prevention in women with or without
heart disease, is not associated with beneficial or adverse
cardiovascular effects [71]. SERM use is not generally associated
with an increased risk of atrial fibrillation. No increased risk of
atrial fibrillation has been seen in the Senshio clinical trials [5].

Increased triglycerides

Oestrogens increase HDL cholesterol and lower LDL and
total cholesterol, all of which are considered positive for
cardiovascular risk. However, oral oestrogen also increases
triglycerides [72,73] which is not considered beneficial. In rare
cases, the hypertriglyceridemia, caused by oestrogens, can lead
to acute pancreatitis [74].

Triglyceride levels are increased during tamoxifen use, but
rarely to clinically significant levels [75,76]. Both clomiphene
[77] and tamoxifen [78] use have been associated with incidental
severe cases of hypertriglyceridemia. Raloxifene on the other
hand did not increase serum triglycerides in postmenopausal
women, except in those whose body mass was in the upper
tertile [79]. In a two year osteoporosis prevention trial [80]
and a three year osteoporosis treatment trial [81], significant
increases from baseline in median concentrations of triglycerides
were observed among women receiving bazedoxifene 20mg,
bazedoxifene 40 mg, and placebo, with no significant difference
found among the groups. In a study with 4 different doses of
levormeloxifene no significant change in triglyceride levels was
observed [82]. A study comparing the effect of toremifene and
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tamoxifen on triglycerides found that triglycerides significantly
increased in the tamoxifen group but significantly decreased in
the toremifene group in the 12th month of administration and
that overall the effect on lipid metabolism showed different
profiles between the two SERMs and that toremifene gave better
results than tamoxifen [83]. A recent analysis by Archer et al. [84]
demonstrated that the effect of ospemifene on triglyceride levels
were similar to placebo after 3, 6 and 12 months of treatment.

Liver tumours

Liver cancer is the fifth most common cancer worldwide [85]
and the third-leading cause of cancer-related deaths [86]. In the
2-year rat study with ospemifene, an increase in hepatocellular
tumours was recorded at all ospemifene dose levels. The type of
tumours and their incidences were comparable to those seen in
the carcinogenicity studies with other SERMs [5]. Especially for
tamoxifen, a high incidence of ratliver adenomas and carcinomas
was reported which is likely to be due both to DNA adduct
formation and an oestrogen agonistic activity [87]. Ospemifene
did not induce DNA adduct formation in the rat liver [5].

A male to female ratio between 3:1 and 5:1 is a constant
finding in hepato cellular carcinoma (HCC) [85]. The liver is
sensitive to the action of oestrogens, but the role of oestrogens
in liver cancer is unclear, as oestrogens have been implied as
promotors as well as inhibitors of liver cancer [85,86,88].

There is as yet no indication that tamoxifen is associated
with an increase in the risk of liver cancer in humans.

Thymic epithelial tumours

Tumors of thymus gland are rare and account for 0.2% to 1.5%
of all the neoplasms. They constitute a heterogeneous group that
has an unknown etiology and a complex as well as varied biology
[89]. In the 2-year rat carcinogenicity study with doses from 10-
300mg/kg/day, a clear increase in mostly benign thymic tumours
was recorded at all ospemifene dose levels. Thymomas have not
been seen with other SERMs and there was no increase in the
incidence of thymoma in the 2-year mouse study [5]. Thymomas
are common in the rat used in the carcinogenicity studies [90]
(Wistar rats) and it is likely that ospemifene has an antagonistic
effect on the thymus. Oestrogen induces thymus involution [91]
and opposing the oestrogen action leads to an attenuation of the
physiological thymic involution (atrophy) process induced by
oestrogens starting during puberty. In postmenopausal women,
the thymus is predominantly atrophic[91]. Tumour development
in these studies is believed to be the result of rodent specific

hormonal mechanisms when treated during their reproductive
lives; these findings are unlikely to have any clinical relevance in
postmenopausal women [92].

Renal carcinoma and adenoma

Although oestrogen receptors have been identified more
than 40 years ago in human renal cell carcinoma [93], the impact
of oestrogen on renal cancer is less clear. Oestrogens have been
implicated in the induction of renal cell carcinoma [94], but
more recently have also been found to be protective [95]. Kidney
cancer is more common in males than in females [95].

Tamoxifen has been used in the palliative setting of renal cell
carcinoma with variable success [96-99]. Recently, kidney cancer
was found in preclinical studies with bazedoxifene in both rats
and monkeys. These findings are unlikely to be of relevance
for humans because the incidence of renal carcinoma in these
studies is roughly in line with few data found in the literature.
Due to the slow growth characteristics of renal carcinoma, the
carcinomas observed at study end in the monkeys have very
likely been present prior to the start of the study and the age
of the monkeys (13.5 to 14.2 years out of a lifespan of 20 to 25
years) is comparable to the higher age in humans, the age at
which renal cell carcinoma occurs most commonly in humans.
In addition, histochemical staining did not show evidence of
possible bazedoxifene-related renal injury such as basement
membrane thickening or fibrosis, bazedoxifene-induced DNA-
adduct formation or a relevant increase in renal cell proliferation
as measured by Ki-67 and PCNA [100].

Renal failure

Bazedoxifene caused corticomedullar nephrocalcinosis and
enhanced spontaneous chronic progressive nephropathy (CPN)
in male rats and, although not seen in the clinical studies, renal
damage in humans cannot be completely ruled out to date.
Similar observations were made with raloxifene albeit to a
quantitatively lesser extent at comparable exposures [100]. No
such changes have been seen with ospemifene in the clinical or
preclinical studies.

Off label use

As the indications in the USA and Europe for ospemifene are
slightly different, relevant off-label use will be looked at when
more European data for the PASS become available.

A summary of the rationale for including certain risks as
potential risks in the Senshio® RMP can be found in Table 2.
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Table 2: Rationale for including safety concerns as Important Potential Risks in the Senshio® RMP.

Seen with Senshio®
Risk Other reason(s)
Pre-clinical Clinical
VTE No No Increased risk with oestrogen and other SERMs
Stroke No No Increased risk with oestrogen. No or decreased risk with other SERMs
Vaginal bleeding No No Increased risk with (unopposed) oestrogen and lasofoxifene
Endometrial cancer No No Increased risk with oestrogen treatment and tamoxifen
Pelvic organ prolapse No No Increased risk with some SERMs
Urinary incontinence No No Increased risk with oral oestrogens and some SERMs
Cholecystitis etc. No No Increased risk with oestrogens and some SERMs (tamoxifen)
Atrial fibrillation No No Possibly increased with oestrogen-only treatment in hysterectomized women
Increased triglycerides No No Increased with oestrogen and possibly with some SERMs
Liver tumours Yes, not relevant No Seen with other SERMs in pre-clinical studies. No increase seen in humans
for PM women[13]

. Yes, not relevant

Thymic tumours for PM women[13] No
Seen in preclinical studies with bazedoxifene, but not thought to be relevant
Renal cancer/adenoma No No
for humans
. Seen in preclinical studies with bazedoxifene and to a lesser extent with
Renal failure No No .
raloxifene.

SERM (Selective Estrogen Receptor Modulator)

The safety data from the clinical development program for
ospemifene have been thoroughly reviewed by the FDA [101], the
EMA [5] and have also recently been published [102]. Following
Marketing Authorisation in the EU, the Marketing Authorisation
Holder (Shionogi Ltd) proposed and agreed to perform a Post-
Authorisation Safety Study (PASS) to evaluate the incidence of
venous thromboembolism and other adverse events, as agreed
in the risk management plan, in VVA patients treated with
ospemifene as compared to 1) patients newly prescribed SERMs
for oestrogen-deficiency conditions or breast cancer prevention
and 2) patients with untreated VVA. Here we review the safety
data from real life use for the specific conditions identified
as important potential risks with ospemifene, collected via
pharmacovigilance reporting and the PASS.

Methods

Post-marketing Adverse Event (AE) reports for ospemifene
received from all sources, including spontaneous notification,
regulatory authorities, medical/scientific literature, and solicited
sources are recorded in the Shionogi Global Safety Database. The

data are used for signal detection and evaluation. Shionogi Ltd
submits to the European Medicines Agency (EMA) a Periodic
Benefit and Risk Evaluation Report (PBRER) at least every six
months during the first two years following the initial placing on
the marketand once a year for the following two years. Thereafter,
the reports shall be submitted at three-yearly intervals, or
immediately upon request [103]. The last PBRER, covering the
period of 27 February 2017 to 26 August 2017 was submitted
20 October 2017. The cumulative data in this report cover the
period from 26 February 2013 (International Birth Date, first
approval of ospemifene for marketing worldwide in the United
States of America) to 26 August 2017. Adverse event reporting
on the basis of voluntary reports cannot be used to accurately
establish an incidence proportion or rate; nevertheless, rates
for the Important Potential Risks are calculated, based on the
number of events reported and the years of exposure based on
the number of tablets sold or delivered as samples.

The PASS is a retrospective cohort study using data
captured in existing electronic medical record (EMR) and claims
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databases. The duration of the study will be up to 5 years,
conducted on a “rolling” basis, that is, incorporating annual data
updates to include data on new patients eligible for the cohorts
and additional follow-up of the existing patients in the cohorts.
The PASS is being undertaken to assess the safety of ospemifene
in real life over a period of five years. The population for this
study includes:

a. postmenopausal women who are being treated with
ospemifene

b.  postmenopausal women diagnosed with VVA but not
treated for it and

c. postmenopausal women being treated with SERMs
(for non-cancer, non-infertility indications or breast cancer
prevention). The SERM comparison cohort will therefore
consist of patients treated with raloxifene, bazedoxifene or
tamoxifen (in the context of reducing breast cancer risk).

The inclusion criteria were: postmenopausal women (defined
as females, 254 years of age) with at least one dispensing of
ospemifene, raloxifene, bazedoxifene, or tamoxifen, or with a
new diagnosis of VVA within the cohort definition period (1 May
2013 through 2 October 2015) and at least 12 months of medical
history prior to the index date and one day after. The index date
(date of cohort entry) was defined for each patient as the first
dispensing of a qualified drug for the two treatment-related
cohorts, and first diagnosis of VVA for the untreated for VVA
cohort. Exclusion criteria were: any of the following diagnoses
in the 12month baseline period: VTE, CVE, myocardial infarction
(MI), endometrial hyperplasia, untreated uterine polyps, uterine
prolapse, or cancers; or antineoplastic treatment during the
baseline period and dispensing of ospemifene, any other SERM,
or oestrogen therapy in the baseline period, other than the
dispensing of the index therapy on the index date.

The primary analysis examined outcomes during the first
continuous course of treatment (or continuous untreated time for
the untreated for VVA cohort), defined as sequential dispensings
of the study medication with no more than a 30-day gap. Person-
days for an individual were defined as the total number of days
in the treatment episode, ending at the earliest of the date of
the initial event, end of the treatment episode, death, end of
enrolment in the database, end of the study period, or initiation
of oestrogen therapy or other non-comparator SERM. The
primary outcome of the study was the first occurrence during
the follow-up period of VTE, including deep vein thrombosis
(DVT), pulmonary embolism (PE), and retinal vein thrombosis
(RVT). Secondary outcomes include cerebro-vascular events
(CVE), endometrial hyperplasia, endometrial cancer, pelvic
organ prolapse, urinary incontinence, gall bladder events, atrial
fibrillation, renal failure, renal carcinoma, renal adenoma, liver
tumours, thymic epithelial tumours, increased triglycerides,
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vaginal bleeding and uterine diagnostic tests and procedures.
Outcomes were identified through ICD-9 diagnosis codes and
ICD or CPT procedure codes.

For the first continuous treatment episode, incidence
proportion (%) of VTE and each of the secondary outcomes is
calculated by dividing the number of patients with the outcome
with the number of patients eligible for the outcome (excluding
those with the outcome event at baseline). The incidence rate
(per 1,000 person-years) for this period is calculated by dividing
the number of first occurrences of the event in the cohort by the
total aggregate person-time accrued in that cohort at the time
of analysis. Poisson 95% confidence intervals were computed
around each incidence rate.

Additional sensitivity analyses examined the first occurrence
of each event during all follow-up time, with incidence of each
event linked to the exposure categories (current, recent, or past
ospemifene or comparator SERM) across the cohorts into which
patients fell at the time of the event. Because separation into
current, recent, and past exposure periods does not allow a view
of any lingering effects of a drug after current exposure ends, the
exposure periods were also combined.

The results presented here are limited to the US data from
1 May 2013 to 31 December 2015 from the planned five-year
PASS and examines data from the US - MarketScan Databases
(Commercial and Medicare Supplemental), as scant data are
available to date on ospemifene users from the EU.

Results

Based on a cumulative total of 35,315,939 tablets distributed
and 11,767,105 tablets delivered as samples between 26
February 2013 and 26 August 2017, the cumulative post-
marketing exposure in the USA and EU is approximately 128,995
women-years [104-107].

Incidence rates for Important Potential Risks, based on
pharmacovigilance post-marketing adverse event reporting, can
be found in Table 3. The incidence rates are based on the number
of cases reported during marketed use between 26" February
2013 and the 27" August 2017, divided by the number of women
years represented by the total number of tablets distributed and
delivered as samples between those dates. This does not provide
an accurate assessment of the true incidence of these adverse
events because the latter may not accurately reflect ospemifene
usage and the spontaneous reporting, upon which these data
are based, is subject to reporting bias, commonly leading
to underreporting [108]. An assessment of the background
incidence in the population of women using ospemifene is also
provided but should not be used for direct comparison. For
example, no degree of spontaneous reporting, even zero, is likely
to remove an Important Potential Risk from the RMP.
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Table 3: Incidence rates for Important Potential Risks as per Spontaneous Reporting.

Seen with 60 mg ospemifene

Risk N Incidence rate/1,000 Background risk
WYy
VTE 47a 0.04 3.33/1,000 WY (95% CI 3.26-3.40/1,000 WY)b
CVA/Stroke 17c 0.01 6.03/1,000 WY (95% CI 5.94-6.12/1,000 WY)b
Vaginal bleeding 162d 0.13 30.4/1,000 WY (95% CI 30.2-30.6/1,000 WY)b
Endometrial cancer Se 0.02 0.62/1,000 WY (95% CI 0.59-0.65/1,000 WY)b
Pelvic organ prolapse 2 0.002 8%35 - 97.7%38, depending on type of research
Urinary incontinence 5f 0.02 60% in postmenopausal women in the WHI study[37]
Cholecystitis etc. 0 0 Incidence <1/100 persons per year[105]
Atrial fibrillation 0 0 Incidence 2.1-18.2/1,000 WY, 60-84 yrs, rising with age[68]
Increased triglycerides 1 0 Approx. 25% among women over 20 yrs[106]
Liver tumours 0 0 9.5 (50-54 yrs) to 58.5 (75+ yrs) per 100,000 women/yr[107]
Thymic tumours 0 0 0.13/100.000 person years[108]
Renal cancer/adenoma 0 0 5.6 (50-54 yrs) to 25.3 (75+ yrs) per 100,000 women/yr[107]
Renal failure 0 0 Overall CKD prevalence 11-1[?00/(;]Stage 5 (eGFR< 15mL) 0.1%

a. Includes deep vein thrombosis, thrombophlebitis, thrombosis, pulmonary embolism, retinal and portal vein thrombosis.
b.  Based on a cohort of women who turned 50 years old during 2010-2015 from USA MarketScan data.

c.  Includes cerebral haemorrhage, Cerebral venous thrombosis, Cerebrovascular accident, Ischaemic stroke, haemorrhagic
stroke and Transient Ischaemic Attack.

d. Includes uterine haemorrhage, vaginal haemorrhage, genital haemorrhage, metrorrhagia, or postmenopausal haemorrhage.
e. Includes endometrial adenocarcinoma, endometrial cancer and uterine cancer.

f. Includes incontinence, stress urinary incontinence, urge and urinary incontinence.

WY (Women Years)

CI (Confidence Interval)

eGFR (estimated Glomerular Filtration Rate)

WHI (Women'’s Health Initiative)

mL (millilitre)
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None of the Important Potential Risks incidence rates
exceeds the incidence in the population; although, for reasons
already outlined, the PASS study provides a more robust
comparison. The PASS offers a direct comparison between
women using ospemifene 60mg, women using other SERMs, not
for cancer indications, and women with VVA without treatment.
The numbers and demographic data from the women included

in the 2-year interim report of the PASS can be found in Table 4.
Women in the ospemifene cohort are generally younger than the
other two cohorts. As expected, most co-morbidities were also
somewhat higher in the latter populations. The mean duration
of use was shortest in the ospemifene cohort and the period of
observation (untreated) was longest in the untreated cohort.

Table 4: Number and demographics of women included in the 2-year interim report of the PASS.

Cohort Ospemifene Other SERMs No treatment
N 5,157 8,413 1,61,196
Duration of observation (days)
Mean 128.9 233.5 377
Median 90 162 339
(Min-Max) (30-169) (88-358) (164-562)
Mean age (yrs) 56.2 64.2 62.7
Raloxifene (93.1%)
Product used Ospemifene (100%) -
Tamoxifen* (6.9%)
Comorbidities
(up to one year before index date)
Atrial fibrillation 1.0% 1.9% 2.6%
Hypertension 33.3% 39.4% 45.6%
Diabetes mellitus 9.9% 11.3% 17.7%
Increased triglycerides 33.2% 37.0% 39.0%
Uterine diagnostic tests/ 6.2% 5.3% 0.1%
procedures
Most common co-medication
Antihypertensives 35.3% 41.4% 43.90%
Antihyperlipidemic treatment 31.5% 37.3% 34.4%
Anticoagulants 1.9% 3.2% 4.1%
Mean duration of use/observation 128.9 days 233.5 days 377.0 days

*No breast cancer patients were enrolled in this study. Both tamoxifen and raloxifene are licensed for the prevention of breast cancer in the US.

SERM (Selective Estrogen Receptor Modulator)

Ideally, all cohorts should have a similar number of patients
included and similar follow-up time on drug/observation time.
However, since ospemifene has only been introduced in the US
4.5 years ago, it is inevitable that the ospemifene cohort is much
smaller than the other cohorts. The difference with the number
of patients in the ospemifene cohort vs. the comparator SERM
cohort is a factor 1.6, but vs. the untreated VVA cohort a factor
31.3. The difference in total exposure is even greater, 3.0 and 91.4
respectively. The duration of use of ospemifene is also shorter

than that of other SERMs or the observation period for the no-
treatment population, which seems inherent to the indication
[109,110].

The 2-year interim results of the primary endpoint of the
PASS are summarized in Table 5 and the secondary endpoints in
Table 6. The incidence rate, rather than the incidence proportion,
corrects for difference in exposure/observation time. Statistical
comparisons have not been made in this descriptive analysis.
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Table 5: Frequency and Incidence of Primary Study Outcomes During First Continuous Treatment Episode.

CI (Confidence Interval)

CI (Confidence Interval)

CI (Confidence Interval)

CI (Confidence Interval)

Incidence Incidence rate per 1,000 Incidence Incidence rate per 1,000 Incidence Incidence rate per 1,000
proportion person-years (95% CI) proportion person-years (95% CI) proportion | person-years (95% CI)
4.02 12.63 12.02
Any VTE 0.12% 0.64% 1.23%
(1.48 - 8.75) (9.49- 16.48) (11.50- 12.57)
3.35 10.75 9.84
Deep vein thrombosis 0.10% 0.55% 1.01%
(1.09 - 7.82) (7.87-14.35) (9.37-10.33)
1.34 2.8 2.56
Pulmonary embolism 0.04% 0.14% 0.26%
(0.16 - 4.84) (1.45- 4.89) (2.32-2.81)
0 0.47 0.49
Retinal vein thrombosis 0.00% 0.02% 0.05%
(0.00 - 2.01) (0.06- 1.68) (0.39- 0.61)
VTE (Venous Thrombo-embolism)
Cl (Confidence Interval)
Table 6: Frequency and Incidence of Secondary Study Outcomes during First Continuous Treatment Episode.
Ospemifene Cohort Comparator SERM Cohort Untreated VVA Cohort
. . . Incidence rate per . Incidence rate per
Incidence Incidence rate per 1,000 Incidence Incidence
X . 1,000 person-years . 1,000 person-years
proportion person-years (95% CI) proportion proportion
(95% CI) (95% CI)
19.5 31.97 36.09
CVE 0.56% 1.60% 3.62%
(13.06- 28.00) (26.80 -37.84) (35.17- 37.03)
Endometrial 5.36 1.63 6.52
0.16% 0.08% 0.67%
hyperplasia (2.32-10.57) (0.66-3.36) (6.13-6.92)
0.67 0.93 3.33
Endometrial cancer 0.02% 0.05% 0.34%
(0.02-3.73) (0.25- 2.39) (3.06-3.62)
Pelvic organ 21.21 13.05 18.29
0.61% 0.66% 1.86%
prolapse (14.41-30.11) (9.83-16.98) (17.63- 18.97)
31.51 21.47 33.68
Urinary incontinence 0.91% 1.08% 3.39%
(22.98 - 42.16) (17.24 -26.42) (32.76- 34.61)
10.19 10.88 15.05
Gallbladder events 0.29% 0.55% 1.53%
(5.70 -16.80) (7.97 -14.52) (14.46- 15.66)
4.06 12.7 11.82
Atrial fibrillation 0.12% 0.64% 1.21%
(1.49- 8.84) (9.51- 16.62) (11.29- 12.36)
4.03 11.11 10.08
Renal failure 0.12% 0.56% 1.03%
(1.48-8.78) (8.17- 14.78) (9.60 -10.58)
0 0.47 0.88
Renal carcinoma 0.00% 0.02% 0.09%
(0.00 - 2.01) (0.06- 1.68) (0.74- 1.03)
1.34 1.17 1.48
Renal adenoma 0.04% 0.06% 0.15%
(0.16- 4.85) (0.38-2.72) (1.30- 1.68)
2.01 0 0.83
Liver tumours 0.06% 0.00% 0.09%
(0.41- 5.87) (0.00- 0.70) (0.70- 0.98)
0 0 0.04
Thymic tumours 0.00% 0.00% 0.00%
(0.00-2.01) (0.00- 0.70) (0.02- 0.09)
Increased 215.73 202.62 220.99
5.81% 9.33% 19.48%
triglycerides (186.86-247.79) (185.14-221.3) (217.87-224.14)
7.41 4.46 9.73
Vaginal bleeding 0.21% 0.23% 0.99%
(3.70-13.26) (2.68-6.96) (9.25-10.22)
Uterine diagnostic 100.38 4291 100.55
tests and 2.85% 2.15% 9.49%
(84.33 -118.59) (36.72 -49.85) (98.89-102.24)
procedures
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Figure 1: Kaplan-Meier Plot of Time from Index Date to First VTE during First Continuous Treatment Episode.
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The incidence of DVT is lower in the ospemifene cohort than
any of the other cohorts with no overlap in the 95% confidence
intervals. The incidence of pulmonary embolism is also lower in
the ospemifene cohort, but the 95% confidence limits overlap
with the other two cohorts. There were no cases of RVT in the
ospemifene cohort. For the primary outcome of any VTE, a
Kaplan-Meier plot was constructed to illustrate the time to first
event (in days) in each cohort during the first treatment episode
(Figure 1). This suggests the limited impact of the shorter
duration of exposure/observation in the ospemifene cohort
compared to the other two cohorts as the Kaplan-Meier plot of
the ospemifene cohort separates from the other two cohorts very
early after the start of the first continuous treatment episode.

The incidence rates of the Important Potential Risks included
as secondary endpoints can be found in Table 6 and are also lower
in the ospemifene cohort than the other two cohorts, expect for
pelvic organ prolapse and liver tumours, but the 95% confidence
intervals overlapped substantially for both conditions with those
of the other cohorts.

The incidence rates for endometrial hyperplasia, pelvic
organ prolapse, urinary incontinence, liver tumours, increased
triglycerides, vaginal bleeding and uterine diagnostic tests and
procedures were the lowest in the comparator SERM cohort, but

only for the latter did the 95% confidence interval not overlap
with those of the ospemifene cohort.

Discussion

Post marketing spontaneous report data are largely used
for case review and signal detection; due to the nature of their
voluntary reporting, they cannot be used to exclude certain
increases in risk in commonly observed events in patients at
risk of those events [111]. Whilst we note that the calculated
incidences of spontaneous cases for the Potential Important
Risks, identified in Senshio®’s RMP, are well below the
background risks in the population, a more robust comparison
is expected from the formal PASS study for events with a high
background rate. Conversely, because of the limited number
of women included in the PASS, rare events risk being either
neglected or over weighted, increasing the chances of type
2 errors. Data from spontaneous reporting systems (post-
marketing surveillance) may be better for detecting signals of
rare, unusual adverse events [112,113].

Thus the combination of the spontaneous reporting system,
the PASS, in addition to the clinical trial data [102], provides a
more balanced overview of the current knowledge of the safety
of ospemifene than can be obtained through a single source of
data.
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Thus far, none of the Important Potential Risks identified in
the Senshio® RMP has either been flagged in the post marketing
spontaneous reporting system, nor has shown to be increased
over and above the incidence of these risks in a population
using comparator SERMs or in patients with a diagnosis of VVA
without any treatment. The incidence of vaginal bleeding and
uterine diagnostic tests and procedures, albeit somewhat higher
than the rate in the comparator SERM population, is lower than
in the untreated population. Double blind, placebo controlled,
randomised studies have shown the bleeding incidence with
ospemifene to be very low and comparable to placebo (2.2% for
ospemifene 60mg vs. 2.6% for placebo) [5].

In the 2 year annual report of the PASS data, descriptive
statistics only were applied; a full analysis is planned at the end
of the 5 year study. It is important to note that the ospemifene
users appear to be younger on average and with lower prevalence
of some co-morbidities than the members of the other two
cohorts. The lower incidence rates for VTE in the ospemifene
cohort may be (partly) related to these baseline differences. The
final comparative analyses will adjust for age as well as other
potential confounders, allowing a more appropriate examination
of the differences in rate of VTE that may be associated with
ospemifene use. It is also possible that the differences in mean
period of use/observation between the three cohorts have
contributed to some of the differences observed, although the
Kaplan-Meier plot would suggest that this influence is small.

Nevertheless, a simple comparison of the numeric results
reveals no indication of an increased rate of VTE among the
ospemifene users relative to the comparator SERM cohort
or patients who were untreated for VVA; if anything, the rate
appears lowest in the ospemifene cohort. This pattern holds
true in both the primary analysis examining the first continuous
course of treatment and the sensitivity analysis of time spent in
categories of current, recent, and past exposure to ospemifene
and comparator SERM (data not shown). Rates of all of the
secondary outcomes were relatively low, with only one outcome
(increased triglycerides) occurring in more than 5% of the
ospemifene users; this outcome was the most frequent in both of
the comparator cohorts as well.

Limitations of the present PASS analysis include the relatively
small amount of person-time of exposure to ospemifene
accrued to date. These analyses examine claims data only.
Claims diagnoses are entered for billing purposes and may be
erroneous; in this database the diagnoses cannot be confirmed
through chart review or other validation approaches. Conditions
such as hypertension may be under-reported in claims data,
and over the counter medications are not recorded. Follow-up
duration for cancers, which can have a long latency period, may
be insufficient.

The low number of cases for some of the endpoints also
contributes to wide confidence intervals and following the
continuation of the PASS, when more cases are likely to be

collected, may bring some more certainty about their true
incidence.

Conclusion

Despite the limitations of the methods employed to assess the
real-life use safety of ospemifene, there is no reason to suggest
that the risk of VTE is increased with the use of ospemifene.
Also the incidence of other important potential risks does not
seem to be increased above the risks seen in an untreated VVA
population.
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