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Abstract

Vulvovaginal atrophy (VVA) is a common and disabling post-menopausal disorder. Ospemifene (OSP) is a selective estro-
gen receptor modulator (SERM) indicated for the treatment of VVA in postmenopausal women. Although the endometrial, 
breast and thromboembolic safety profile has been confirmed in numerous studies, the possible effects of OSP relative to its 
cardiovascular and metabolic profile have rarely been investigated. This study evaluates the cardio-metabolic effects of OSP 
in a sample of postmenopausal women reporting VVA.

The study was conducted on 53 women treated for 12 months (60mg OSP / day). Anthropometric measurements, blood 
pressure, anamnestic data, relative to VVA, climacteric symptoms, comorbidities and familiar history were evaluated at re-
cruitment (T0) and after 3 (T1) and 12 months (T2) of therapy. The Vaginal Health Index, Greene Climacteric Scale and 
Insomnia-Severity Index, were used for the evaluation of VVA, postmenopausal symptoms and sleep quality, respectively. 
The cardiovascular and metabolic risk profile was assessed by blood samples at T0, T1 and T2.  

VVA at T0 was present in 58.4% of patients and significantly improved at T1 and T2. Vasomotor symptoms, sleep and mood 
disorders significantly improved at T2. Blood pressure, systolic and diastolic, decreased at T1 and T2. No changes were found 
in heart rate and anthropometric parameters. Total cholesterol, fibrinogen, CRP and coagulation protein S levels significantly 
improved at T1 and T2; coagulation protein C only improved at T2. There was no negative impact either on triglyceride val-
ues or glucose and insulin values or on other parameters relating to cardio-vascular and metabolic risks.
Overall, in addition to improving VVA symptoms, OSP also appears to improve vasomotor symptoms, sleep pattern and 
mood, and has a protective and safety effect on cardiometabolic and thrombotic risk markers in long-term treatment.
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Introduction

	 Vulvovaginal atrophy (VVA) is one of the most wide-
spread and disabling post-menopausal disorders [1]. Vaginal dry-
ness and dyspareunia are the most common symptoms of VVA 
reported by post-menopausal women [2]. Unlike some symptoms 
that tend to regress in late postmenopause, VVA is also frequent 
in elderly women because although it begins around menopause, 
mainly as a consequence of estrogen deficiency [3], it is a chronic 
condition that progresses with aging [4].

	 Objectively detectable clinical changes and subjective 
symptoms are present in approximately 50% of all postmeno-
pausal women [5]. VVA is often associated with vasomotor 
symptoms, and both sleep and mood disorders [6]. This results 
in an overall deterioration in the quality of life of women and 
couples [7].

	 There are various - both local and systemic, hormonal 
and non-hormonal - treatments to improve “vaginal health” [8]. 
The selective estrogen receptor modulator (SERM), Ospemifene 
(OSP) has recently become available as a new therapeutic option 
for the treatment of VVA in postmenopausal women [9,10]. OSP 
is specifically indicated for the treatment of VVA due to the par-
ticular stimulating effect on the hormone receptors of the vaginal 
mucosa, but with a neutral effect on the estrogen receptors in the 
breast and uterus [11,12]. Some studies have compared the ef-
fects of OSP versus local treatments with 17β-estradiol, or estriol 
in gel form, or ova, or estradiol administered through the vaginal 
ring. The results have shown that OSP has an efficacy, safety and 
tolerability profile comparable, or better than local vaginal estro-
gen in the treatment of VVA [13-15].

	 Ospemifene is also currently the only drug with FDA 
and EMA [12] approval for the treatment of female “breast can-
cer survivors” after five years of adjuvant anti-hormonal therapy 
[16,17].

	 The menopausal transition is often associated with the 
appearance of cardiovascular and metabolic risk factors (weight 
gain, arterial hypertension, impaired glucose / insulin homeosta-
sis, dyslipidemia) [18].

	 Although the endometrial, mammary and thrombo-
embolic safety profile of OSP has been confirmed in numerous 
studies with large patient populations [13,19-21], little is known 
about the possible effects on the cardiometabolic risk factors.

	 Our study evaluated the long-term effects of Os-
pemifene on the metabolic cardiovascular risk profile in a sample 
of postmenopausal women reporting VVA / GSM.

Materials and Methods

	 The study was conducted at the Endocrinological-Car-
diovascular Gynecology Outpatient Clinic and the Osteoporosis 
Study Center of the Italian National Research Council Gabriele 
Monasterio Tuscan Foundation in Pisa, Italy. The execution of 
the study was authorized by the local ethics committee (Prot No. 
37981, study 3605, 20/06/2012). The study was registered at Clin-
icalTrials.gov with identification code: NCT03699150.

	 A total of 86 postmenopausal women were included 
who reported symptoms related to VVA (vaginal dryness, irri-
tation / burning / itching of the vulva or vagina, decreased lu-
brication and dyspareunia). Of these, 53 women participated 
in the study for at least 12 months. Women with current can-
cer, thromboembolic disease, current or previous liver disease, 
or who had used steroids in the previous three months or who 
had received hormonal therapies in the six months prior to the 
start of the study, were excluded. In addition, women with a BMI 
greater than or equal to 30 kg / m2 were excluded, since there are 
no data in the literature relating to the effects of Ospemifene in 
obese patients or with risk factors for thromboembolism.

OSP can therefore be considered a safe therapeutic option for postmenopausal women.

Keywords: VVA; Ospemifene; Menopausal Women; Cardio-metabolic risk; Coagulation and thrombotic risk

List od Abbreviations: ALT: Alanine aminotransferase; APC Resistance: Resistance to activated Protein C; aPTT: Activated 
partial thromboplastin time; AST: Aspartate aminotransferase; ATT: Anti Thrombin Third; BMI: Body Mass Index; HDL: 
High density lipoprotein; LDL: Low density lipoprotein; EMA: European Medicines Agency; FDA: Food and Drug Adminis-
tration; GCS: Greene Climacteric Scale; GGT: Gamma Glutamyl Transferase; GSM: genitourinary syndrome of menopause; 
IL-6: Interleukin 6; INR: International Normalized Ratio; PCR: C reactive protein; SERM: Selective estrogen receptor modu-
lators; VHI: Vaginal Health Index; VVA: Vulvo-vaginal atrophy 
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Study Design

	 In this interventional and prospective study, Os-
pemifene was administered continuously at a daily dose of 60 
mg orally to postmenopausal women.

	 All study parameters were evaluated at recruitment 
(T0), and after 3 (T1) and 12 months (T2) of treatment.

	 The presence of climacteric symptoms, sleep and mood 
disorders was assessed through a dichotomous questionnaire ad-
ministered at the baseline visit and at the 3-month and 12-month 
controls after the start of the study.

	 VVA was assessed using the Vaginal Health Index, 
(VHI) [2]. This index is composed of five parameters evaluated 
during the gynecological examination: vaginal hydration, type / 
consistency of the vaginal fluid, overall elasticity, the appearance 
of the vaginal mucosa, and vaginal pH. Each of these elements is 
rated on a scale of 1 to 5 so that the total VHI can vary from 5 
to 25. Low scores correspond to clinical condition with greater 
urogenital atrophy: if the score is <15, the vagina is considered 
atrophic.

	 The Greene Climacteric Scale (GCS) was used to assess 
postmenopausal symptoms at the baseline visit and at the 3 and 
12 month controls after the start of the study (22). This consists 
of 21 items with a rating scale from 0 (‘’not at all’’) to 3 (‘’extreme-
ly’’). This questionnaire investigates psychosocial symptoms (11 
items), somatic / physical symptoms (7 items), vasomotor symp-
toms (2 items), and sexual dysfunctions (1 item).

	 The Insomnia Severity Index (ISI) was used to assess 
the perceived quality of sleep (23,24), which consists of a 7-item 
questionnaire with a total score ranging from 0 to 28 (0-7: in-
somnia not clinically relevant; 8-14: below threshold insomnia, 
15-21: moderate insomnia; 22-28: severe insomnia).

	 In addition, data were collected on comorbidities (obe-
sity, hypertension, glucose intolerance / diabetes, dyslipidemia 
and thyroid disease), family history (glucose intolerance / dia-
betes, obesity, ischemic events, thrombosis, dyslipidemia, neo-
plasms, thyroid disease, osteoporosis and early menopause) and 
changes in anthropometric and hemodynamic measurements 
were assessed in the recruited women.

	 To evaluate the cardiovascular-metabolic risk profile, 
blood samples were taken at T0, and after 3 and 12 months of 
therapy.

	 For the cardio-metabolic risk profile, blood tri-
glycerides, total cholesterol, LDL cholesterol, HDL cholesterol, 
GGT, ASL, ALT, homocysteine, nt-proBNP, glucose, and insu-
lin values were measured. Creatinine and uric acid were mea-
sured for renal function. As nonspecific indices of inflamma-
tion, fibrinogen, PCR and IL-6 were measured. Coagulation and 
thrombotic risk were assessed by measuring: ATT, INR, aPTT, 
antithrombin III, APC resistance, protein C, and protein S.

	 Citrated blood samples were centrifuged at 3500 rpm 
for 15 minutes to obtain platelet-poor plasma for the determina-
tion of prothrombin time (PT), activated partial thromboplastin 
time (APTT), fibrinogen, antithrombin, activated protein C re-
sistance, protein C and protein S using the Werfen commercial 
coagulation reagents, ReadiPlasTin, SynthASil, Q.F.A thrombin, 
liquid antithrombin, protein C and free protein S, respectively. 
Homocysteine serum levels were measured using an Architect 
i1000sr analyzer (Abbott Diagnostics, Abbott Park, IL).

	 Triglycerides, total cholesterol, LDL cholesterol, HDL 
cholesterol, GGT, ASL, ALT, nt-proBNP, glucose, insulin, creat-
inine, uric acid PCR and IL-6 were evaluated by standard au-
tomated laboratory instruments (COBAS 6000 analyzer, Roche 
Diagnostics). 

Patients 

	 A total of 53 women with a mean age at the start of 
treatment of 54.9 ± 3.3 years were enrolled in the study. The 
mean age of menopause was 49.2 ± 4.2 years, with an average 
BMI of 22.9 ± 3.6 kg / m2. The presence of comorbidities in the 
total population, expressed as a percentage, was 10.8% for obesi-
ty, 5.4% for hypertension, 0% for glucose intolerance / diabetes, 
2.7% for dyslipidemia, and 18.9% for thyroid disease.

	 The presence of familiar history of diabetes was 15.1%, 
obesity 0%, ischemic events 27.3%, thrombosis 15.1%, dyslipid-
emia 21.2%, hypertension 23.5%, neoplasia 46.9%, thyroid dis-
ease 15.1%, osteoporosis 36.4%, and early menopause 9.1%.  

Statistical Analysis

	 Continuous variables were reported as the mean ± stan-
dard deviation. When necessary, the logarithmic transformation 
of the parameters was carried out. The values transformed into 
logs for the analysis were then reconverted for the presentation 
of the data.
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	 Student’s t-test was used to compare baseline values 
with follow-up values (3 and 12 months). A bidirectional t test 
for independent samples by ANOVA was used to compare in-
tergroup demographics and clinical data. All the analyses were 
carried out using IBM-SPSS software. The result was considered 
statistically significant when p <0.05.

Results

	 All assessments were carried out at baseline (T0) mea-
surement, and at T1 and T2.

	 VVA at T0 was clinically present in 58.4% of patients (N 
= 31), but decreased significantly to 22.7% and 8.3% at T1 and 
T2, respectively (p = 0.03, p <0.001).

The VHI during the study is shown in Table 1.

	 At T0, the total group (N = 53) showed a mean score 
of 13.4 ± 6.2, which improved significantly at T1 and T2 (17.3 ± 

3.4, 19.5 ± 2.7; p <0.001, p <0.001). This improvement was more 
evident in the subgroup of subjects (N = 31) who showed a VHI 
lower than 15. In particular, the VHI of this subgroup at T0 was 
8.5 ± 2.0, which increased significantly already at T1 and was 
even higher at T2 (15.6 ± 1.7; 17.9 ± 2.9; p <0.001, p <0.001).

	 Table 2 presents the percentage of patients who report-
ed vasomotor symptoms, sleep disturbances and mood disorders 
at T0, T1 and T2. 

	 A total of 33.3% and 36.3% of subjects reported mood 
and sleep disorders, respectively at enrollment. These distur-
bances and their trends were measured using the Greene Scale 
and ISI Index, respectively. The psychological domain, which 
combines the anxiety cluster score (items 1-6) with the depres-
sion cluster score (items 7-11), showed an improvement trend 
at T1 and a statistically significant improvement at T2; as did 
the somatic domain (Figure 1). The vasomotor symptomatology 
score decreased significantly at 12 months of treatment, and sim-
ilarly, sleep disturbances decreased significantly at T2 (Figure 1).

  T0 T1 T2 p T0 vs T1 p T0 vs T2

VHI Score

(Total N = 53)
13.4 ± 6.2 17.3± 3.4 19.5 ±2.7 <0.001 <0.001

VHI Score

(in the subgroup with baseline VHI <15; N = 31)
8.5  ± 2.0 15.6± 1.7 17.9 ±2.9 <0.001 <0.001

Table 1: VHI score for the entire population studied and in the subgroup 

with baseline VHI <15 diagnosed for atrophic vaginitis at baseline (T0), and 

after 3 and 12 months of treatmentrespectively (T1 and T2)

SYMPTOM T0 T1 T2 p T0 vs T1 p T0 vs T2

Vasomotor symptoms 44.5% 40.9% 12.5% NS 0.001

Sleep disorders 33.3% 22.7% 12.5% NS 0.005

Mood disturbances 36.3% 13.6% 8.3% 0.083 0.005

Table 2: Percentage of patients who reported vasomotor symptoms, 

sleep disturbances and mood disorders, at baseline (T0), and after 3 

and 12 months of treatment respectively (T1 and T2)
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Hemodynamic and

anthropometric measurements
T0 T1 T2 p T0 vs T1 p T0 vs T2

Systolic blood pressure (mmHg) 128.6 ± 15.0 120.0 ± 12.6 119.95±11.3 0.001 0.006

Diastolic blood pressure (mmHg) 76.0 ± 9.3 70.7 ± 9.1 70.2 ± 8.7 0.013 0.011

Heart rate (beats/min) 77.0 ± 10.1 75.1± 9.0 76.3 ±8.7 NS NS

  BMI (kg/m2) 22.2 ± 3.6 22.2 ± 3.1 22.4 ± 2.7 NS NS

   BSA( m2) 1.62 ± 0.10 1.62 ± 0.11 1.62 ± 0.11 NS NS

Table 3: Changes in hemodynamic and anthropometric 
measurements at baseline (T0), and after 3 and 12 months 
of Ospemifene treatment respectively (T1 and T2)

Figure 1: Trend of the total score of the Greene Scale and its domains: the psychological one that combines 
items 1to 11, the somatic domain relating to the sum of items 12-18 and the vaso motor domain. The Figure 
also shows the ISI trend, a score relating to the quality of sleep (N =53; *p≤0.05, •p=0.1)

	 The changes in the haemodynamic and anthropo-
metric measurements after 3 and 12 months of treatment with 
Ospemifene are shown in Table 3. Table 4 shows the trend in 
concentrations of the haematochemical parameters relating to 
various panels: (metabolism / liver; renal function and non-spe-
cific indices of inflammation) of the subjects at T0, T1 and T2. 

	 Table 5 shows the trend in concentrations of blood 
chemistry parameters relating to coagulation and thrombotic 
risk at T0, T1 and T2. 
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Table 4: Concentrations of haematochemical parameters related to various panels: (metabolism 

/ liver; renal function, non-specific indices of inflammation) of the subjects at baseline (T0), and 

after 3 and 12 months of Ospemifene treatment respectively (T1 and T2)

PARAMETER T0 T1 T2 p T0 vs T1 p T0 vs T2
Blood metabolic/hepatic markers

Triglycerides (mg/dL) 71.6±4.5 70.4±6.2 67.5±5.4 NS NS
Total Cholesterol (mg/dL) 204.7±6.6 196.7±5.3 192.6±6.8 0.008 0.05
HDL (mg/dL) 78.0±3.1 77.6±2.7 76.4±2.5 NS NS
LDL (mg/dL) 110.5±8.3 104.2±6.7 95.9±13.1 0.064 NS
gGT (IU/L) 16.7±2.6 16.7±2.0 17.7±32.9 NS NS
AST (IU/L) 19.9±1.6 20.3±2.1 20.2±1.2 NS NS
ALT (IU/L) 16.9±1.6 15.2±1.1 15.8±1.3 NS NS
Glucose (mg/dL) 89.5±1.5 89.0±1.6 87.5±1.8 NS NS
Insulin (mU/L) 6.8±1.1 5.6±01.1 5.4±0.3 NS NS

Renal function
Creatinine (mg/dL) 0.69±0.02 0.71±0.12 0.73±0.03 NS NS
Uric acid (mg/dL) 3.8±0.3 3.9±0.4 3.9±0.4 NS NS

Non-specific indices of inflammation
Fibrinogen (mg/dL) 325.9±18.1 291.7±16.4 294.1±11.5 0.010 0.018
PCR (mg/dL) 0.19±0.08 0.13±0.02 0.11±0.03 0.001 0.001
IL-6 (ng/L) 1.20±0.22 1.30±0.21 1.33±0.27 NS NS
Vit B12 (pg/mL) 404.8±52.8 579.6±156.2 444.9±128.5 NS NS

PARAMETER T0 T1 T2 p T0 vs T1 p T0 vs T2
ATT_PT (%) 105.3±2.6 106.3±2.8 107.0±3.2 NS NS
INR 0.98±0.01 0.98±0.02 0.98±0.01 NS NS
aPTT (sec) 30.1±0.6 29.0±0.6 29.0±0.6 NS NS
AT III (%) 111.8±4.6 107.5±2.6 105.1±3.4 NS NS
APC Resistance 3.2±0.4 2.9±0.4 3.2±0.3 NS NS
Protein C (%) 117.2±0.7 123.4±5.9 124.4±6.9 NS 0.034
Protein S (%) 85.2±3.4 96.3±2.7 95.0±3.1 0.003 0.012
Homocysteine (umol/L) 9.0±0.6 10.1±0.5 9.1±0.6 NS NS
nt-proBNP (ng/L) 53.2±9.1 57.4±25.3 53.1±10.6 NS NS

Table 5: Trend in the concentration of blood chemistry parameters related to coagulation and thrombotic 

risk at baseline (T0), and after 3 and 12 months of Ospemifene treatment respectively (T1 and T2)
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Discussion

	 The aim of the study was to evaluate the effects of Os-
pemifene at a dose of 60 mg daily for 12 months on cardio-met-
abolic and thromboembolic risk markers in a population of 
healthy postmenopausal women reporting VVA.

	 The enrolled patients represent an unselected popula-
tion of patients who contacted the clinical center (real-life data). 

	 Postmenopausal women belonging to the Cardiovascu-
lar Endocrinological Gynecology Outpatient Clinic and the Os-
teoporosis Study Center in Pisa, Italy participated in the study. 
VVA was assessed using the VHI, which is a standard validat-
ed questionnaire. Treatment with Ospemifene significantly im-
proved the VVA score in all patients at both 3 and 12 months, 
demonstrating the early efficacy and maintenance of the treat-
ment effect over time. These data on Ospemifene efficacy in VVA 
are in line with previous studies [25,13]. 

	 Approximately half of the women (58.4%) had vaso-
motor symptoms at enrollment. Ospemifene therapy significant-
ly improved vasomotor symptoms: the Green Scale vasomotor 
symptom domain score was halved between 0 and 12 months. 
These results are in line with the post hoc analysis by Constan-
tine et al. who described the alleviation of hot flashes after four 
weeks of Ospemifene treatment in women with moderate to se-
vere symptoms [26]. This finding is also confirmed in the ran-
domized double-blind trial by Rutanen et al. conducted in 160 
symptomatic postmenopausal women using the Kupperman 
Index, [27]. Likewise, Komi, et al. [28] demonstrated a gradual 
decrease in the Kupperman Index at 4, 8 weeks and 3 months 
of treatment with Ospemifene in 118 healthy postmenopausal 
women, noting that this improvement was maintained even after 
the end of the study.

	 Mood disorders and sleep pattern disorders were eval-
uated in our population with the GCS and ISI index. A total of 
33.3% and 36.3% of our population were affected by these dis-
orders at enrollment respectively. In particular, the psycholog-
ical domain of the GCS, which combines the anxiety cluster 
score (items 1-6) with the depression cluster score (items 7-11), 
showed an improvement trend at three months and a significant 
improvement at 12 months of treatment, as did the somatic do-
main (items 12-18). 

	 It is difficult to compare these data with others since, to 
our knowledge, the published studies evaluated the psychologi-
cal profile only before and after three months of treatment [27], 

but not for longer periods and without using such specific tools.

	 In our study, sleep quality had improved at 12 months 
of treatment, confirming the positive contribution to the overall 
improvement in the quality of life of the women treated. To the 
best of our knowledge, our study is the only one to have evaluat-
ed the sleep pattern with a specific validated test. 

	 Significant changes in heart rate, BMI and BSA (body 
surface area) values were not observed in the 12 months of treat-
ment. Although all the studies that have evaluated the effects of 
Ospemifene treatment reported baseline BMI values, none have 
compared them after 12 months of therapy. We also found no 
comparison studies related to body surface area. Ylikorkala, et al. 
reported no change in heart rate at the third month of treatment 
with Ospemifene at doses of 30, 60, and 90 mg versus placebo. 
Our study is thus the only one to demonstrate the neutrality of 
Ospemifene on body mass composition together with the neu-
trality of effects on heart rhythm during 12 months of therapy. 
However, our population sample had a BMI in the normal range. 
Further studies are needed to evaluate the effects of Ospemifene 
in overweight or obese patients.

	 The values of systolic and diastolic blood pressure de-
creased significantly (Table 3) after 3 and 12 months of treat-
ment with a net improvement in the blood pressure profile in 
the examined population. In contrast to our data, in the study by 
Ylikorkala, et al. conducted in a subgroup of 60 women (15 per 
group), 24 h blood pressure monitoring was unaffected by treat-
ment with Ospemifene at a dose of 30, 60, 90 mg versus placebo 
at the third month of therapy [29].

	 Since menopause induces an average increase in systol-
ic and diastolic values, Ospemifene contributes to the improve-
ment in blood pressure by promoting a cardiovascular safety 
profile. However, in the sample of women who participated in 
the study, only 5.4% of the total population had arterial hyper-
tension. No conclusions can therefore be drawn regarding our 
data in terms of the effect of Ospemifene in hypertensive women. 
A specific study would need to investigate this. 

	 In our study, the circulating levels of total cholesterol 
significantly decreased at the 3rd and 12th months of treatment. 
We also observed a decreasing trend in circulating levels of LDL 
and stable levels of HDL. Similarly, the circulating triglycerides 
values did not change during the treatment. Regarding the lip-
id profile, it is known that oral hormone replacement therapies 
even at low doses, induce an increase in circulating triglyceride 
values [30-32]. The neutrality of Ospemifene on the concentra-
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tion of TG should therefore be understood as a protective effect 
[33] since circulating TG levels represent a cardiovascular risk 
factor for coronary heart disease and acute myocardial infarc-
tion [34] with greater weight in women [35]. The improvement 
in the total cholesterol profile, the decreasing LDL-C trend and 
the neutral effect on triglyceridemia are in agreement with the 
results presented by Archer in a post hoc analysis of five clinical 
trials of phases 2 and 3 [36].

	 The net lipid profile in the women evaluated in our 
study showed an overall improvement with treatment at 3 and 12 
months, thus implying cardiovascular protection. 

	 In our study Ospemifene also appeared to have a neu-
tral effect on hepatic (transaminase, GGT) and renal (creatinine, 
uric acid) metabolism throughout the entire treatment.

	 Furthermore, Ospemifene did not modify fasting blood 
glucose and insulin levels evaluated at the 3rd and 12th months 
of treatment. The neutral effect on glucose / insulin homeostasis 
was also described in the study by Ylikorkala et al. where the glu-
cose and insulin levels both when fasting and after carbohydrate 
loading were not modified by the treatment [29].

	 Since menopause is often accompanied by IGT (37), 
the neutral effect of Ospemifene on glycemia and insulinemia 
should be considered positively. However, we cannot extend this 
effect on the glucose profile to women with a BMI correspond-
ing to overweight, obese or glucose intolerant women, since our 
population sample had a BMI in the normal range, without IGT 
or diabetes. 

	 In menopause there is an increase in the circulating 
values of nonspecific markers of inflammation, reflecting the in-
crease in the inflammatory climate as an effect of estrogen defi-
ciency [38,39]

	 Our study showed a significant decrease in the values 
of nonspecific markers of inflammation, such as fibrinogen and 
CRP, at both 3 and 12 months of treatment. Although significant, 
the decrease in fibrinogen levels detected remained within the 
normal range. Similarly, in their respective studies, Ylikorkala 
and Archer described the decrease in CRP and fibrinogen values 
at three and 12 months of treatment with a dose of 60 mg / day 
[29,34]. 

	 Since high levels of fibrinogen and CRP [40] represent 
biochemical markers of cardiovascular risk in particular for 
myocardial infarction, the reduction in these biomarkers ap-

pears to be protective, thus contributing to the safety profile of 
Ospemifene treatment.

	 In our study, the coagulation panel and thrombotic risk 
values (ATT-PT, INR, aPTT, ATIII, APC resistance and homo-
cysteine) at 3 and 12 months of treatment did not show changes. 
In particular, the levels of all the coagulation factors analyzed 
remained within the normal range throughout the 12 months of 
the study. These data confirm the neutrality of Ospemifene treat-
ment on coagulation markers.

	 On the other hand, the circulating values of protein S 
increased significantly at 3 and 12 months of treatment, while 
the protein C values increased significantly at the 12th month. 
This in agreement with findings reported by Archer, et al. [34], 
who found an improvement in the circulating levels of protein C 
evaluated at three months of treatment.

	 Overall, our data confirm the positive effect of Os-
pemifene on the thrombo-embolic risk. This effect could help 
justify the lower incidence of venous thromboembolic events 
with Ospemifene compared to other SERMs or to patients not 
treated for VVA [41].

The strengths and weaknesses of the study

	 The strengths of our study lie in the completeness of 
the characterization of each individual patient, both from clini-
cal-anamnestic and biohumoral points of view and in the length 
of the observation period (12 months). None of the patients left 
the study.

	 A further strength is the fact that our sample represents 
an unselected population of patients who contacted the clinical 
center (real-life data). The only fundamental criterion for inclu-
sion was that the patient reported symptoms of VVA.

	 The need to exclude obese patients, for safety reasons, 
prevents us from drawing any conclusions for this group.

	 In this study, a control group was not set up as each pa-
tient acted as a control for herself. 

Conclusions

	 The present study evaluated the effects of Ospemifene at 
a dose of 60 mg per day orally on cardio-metabolic and throm-
boembolic risk markers in healthy postmenopausal women with 
VVA.
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	 The data obtained demonstrated that long-term treat-
ment, in addition to improving the symptoms of VVA, also im-
proved the vasomotor symptoms, sleep pattern and mood, basal 
systolic and diastolic blood pressure values, lipid profile, and 
the thrombotic and inflammatory profile. The therapy did not 
change the coagulation parameters, or the hepatic and renal pro-
file and glucose / insulin homeostasis but had a neutral effect on 
these indicators.

	 Overall, Ospemifene therapy was demonstrated to exert 
a protective and safety effect on cardiometabolic and thrombotic 
risk markers.

	 We thus believe that ospemifene can be considered a 
safe treatment option for postmenopausal women.
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