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Abstract: The physiological decrease in vaginal estrogens is accountable for the emergence of 

vulvar and vaginal atrophy (VVA) and its related symptoms such as vaginal dryness, dyspareunia, 

vaginal and/or vulvar irritation or itching, and dysuria. The repercussion of these symptoms 

on quality of life often makes it necessary to initiate treatment. Up until now, the treatments 

available included vaginal moisturizers and lubricants, local estrogens, and hormonal therapy. 

However, therapeutic options have now been increased with the approval of 60 mg ospemifene, 

the first nonhormonal oral treatment with an agonist effect on the vaginal epithelium and an 

endometrial and breast safety profile which makes it unique. This is the first selective estrogen 

receptor modulator indicated in women with moderate-to-severe vaginal atrophy not eligible 

for local estrogen treatment. Considering that “local estrogen noneligible women” are those in 

whom such treatment cannot be administered either because it is contraindicated or due to skill 

issues, who are averse to the mode and convenience of vaginal products’ administration or to 

their use on account of potential systemic absorption, or those who demonstrate dissatisfac-

tion in terms of efficacy and safety, it is clear that there is a significant unmet medical need in 

VVA management. In fact, a great number of women show lack of adherence, dropping out of 

at least one VVA treatment, including nonhormonal moisturizers and lubricants, which they 

consider to be ineffective and uncomfortable. If they could choose, many of them may opt for 

oral treatment. In Phase III studies, ospemifene demonstrated efficacy in vaginal dryness and 

dyspareunia, regenerating vaginal cells, improving lubrication, and reducing pain during sexual 

intercourse. Symptoms improved in the first 4 weeks and endured for up to 1 year. Additionally, 

it demonstrated a good endometrial, cardiovascular system, and breast safety profile.

Keywords: ospemifene, vulvar and vaginal atrophy, dyspareunia, therapeutic options

Introduction
The physiological decrease of vaginal estrogens modifies the characteristics of the 

vaginal epithelium, which becomes squamous and stratified, whereas it was wet and 

wrinkled before menopause.1 Under hypoestrogenism conditions, the vaginal epithelium 

becomes thinner, vaginal elasticity decreases, connective tissue increases, and vaginal 

blood flow is reduced. The decrease in surface epithelial cells below 5% means lower 

cell exfoliation, lower glycogen release, and lower hydrolysis to glucose, which causes 

reduced lactobacillus-induced transformation to lactic acid and increased vaginal pH 

over 4.5.1 The alkaline environment encourages a change in bacterial microbiota, which 

implies a risk of dysbiosis.1 In addition, vaginal stenosis and risk of damage as a result 

of vaginal elasticity loss, as well as lubrication reduction owing to lower blood inflow, 

can bring about some of the typical symptoms of vulvar and vaginal atrophy (VVA), 
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such as vaginal dryness, dyspareunia, vaginal and/or vulvar 

irritation or itching, dysuria, and vaginal bleeding associated 

with sexual intercourse.1 

A new terminology has been proposed to refer to 

vulvovaginal atrophy or atrophic vaginitis: genitourinary 

syndrome of menopause. It is considered that the two 

terms that have been used so far, vulvovaginal atrophy and 

atrophic vaginitis, do not include the variety of signs and 

symptoms that occur during this time; especially, they do not 

include the ones related to urinary tract symptoms (dysuria, 

nocturia, etc). It has also been seen that not all people are 

comfortable talking about the vulva and/or vagina and the 

term atrophy may have a derogatory connotation.2

Genitourinary Syndrome of Menopause (GSM) or 

VVA diagnosis is clinical, and apart from symptoms, it 

is supported by the visual examination of clinical signs 

such as pallor, redness, petechiae, dryness, and friability 

of the genital mucosa. Other parameters supporting diag-

nosis and helping differential diagnosis to be carried out 

include vaginal pH and vaginal maturation index (MI).  

Given that the epithelial covering of the vaginal wall is 

extremely estrogen-sensitive, the cell proportion in the super-

ficial, intermediate/superficial spinous, and spinous/parabasal 

cell strata is suggestive of estrogen stimulation and is used to 

assess the estrogenization degree of the vaginal epithelium.3 

Vaginal MI is reduced in postmenopausal women owing to 

the decrease in superficial cells below 5%. Nevertheless, 

these laboratory data or clinical signs at visual examination 

are not necessarily correlated with VVA symptoms.3 The 

same applies to the clinical signs of estrogen deficiency in 

the vaginal tissue, which are not always associated with 

severe or persistent vaginal symptoms in all women either.4 

A clear example of this is Gass et al’s work,5 where only 

10% of the patient population with clear signs of VVA at 

physical exploration reported moderate-to-severe vaginal 

dryness. This suggests that there are certain contextual and 

behavioral factors which can have a more significant impact 

on women’s subjective experience about their own symptoms 

than purely physical signs of atrophy or inflammation.6 

The prevalence and impact of vulvar and vaginal symp-

toms on postmenopausal women’s quality of life often makes 

it necessary to initiate treatment. This review analyzes the 

clinical data available with ospemifene, the first selective 

estrogen receptor modulator (SERM) indicated in women 

with VVA. For that purpose, a limited literature search was 

conducted on key resources, including PubMed, the Cochrane 

Library, Corporate Receivables Inc - Collection Agency, and 

major international health technology agencies. Filters were 

applied to specific questions related to ospemifene, VVA, 

and dyspareunia. The search was also limited to English 

language.

Treatment options
Hormone therapy (HT)
For decades, HT with estrogens either in monotherapy or com-

bined with progestogens has been the treatment of choice for 

menopausal symptoms’ relief and osteoporosis prevention.7 

HERS8 and WHI9 study findings changed the previous percep-

tion of HT’s risk–benefit as they showed an increased risk 

of cardiovascular disease,8,9 thromboembolism, and invasive 

breast cancer associated with estrogens. Since then, HT is 

no longer recommended for chronic disease prevention,7,10 

not even in breast cancer patients.7,9,11,12 However, there is 

evidence supporting a different approach to HT management 

of menopausal symptoms by employing the lowest possible 

dose and individualizing treatment based on patient age and 

symptom severity. Currently, systemic HT is not indicated in 

patients with VVA as their only menopausal symptom.13

Local estrogen therapy
For VVA cases with no menopausal symptoms other than 

hot flashes, local estrogen therapy is recommended.14 Apart 

from preventing systemic hormone therapy side-effects, it 

is probably more effective in relieving vulvar and vaginal 

symptoms and improving cytological results,15 whether 

used in creams, rings, ovules, or tablets.16 Local estrogens 

are highly effective in reverting physiological changes 

associated with VVA; they foster vaginal cell growth and 

maturation, favor lactobacillus recolonization, improve 

blood flow, lower pH, increase vaginal epithelium thickness 

and elasticity, and enhance sexual function.15,17,18 There is 

evidence that the effects of these intravaginal preparations 

are not limited to the vagina13,19 and that there is a risk of 

systemic absorption due to the vaginal atrophic state, espe-

cially during the first days of treatment.13,18,19 However, an  

increase in plasma estrogen levels with ultralow doses of 

local estrogen therapy has not been demonstrated;20 therefore, 

it is not necessary to add a progestogen to establish controls to 

asses endometrial stimulus.21,22 As the epithelium matures as 

a result of treatment, absorption decreases and small estrogen 

doses are required to prevent recurrent atrophy.23

To meet treatment goals, it is recommended to apply the 

lowest local estrogen dose possible over the shortest time 

possible.18,21,22 A low dose below 50 mcg per application is 

expected21,22 to induce as few systemic effects as possible 

and maintain plasma estrogen levels within the normal 
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postmenopausal range.21,22 Concerns about a potential 

systemic absorption of intravaginal estrogens and their 

stimulating effects on the breast and the endometrium, 

among other adverse events (AEs), can prevent long-time 

use.19,24 Indeed, 12%–38% of local estrogen-treated REVIVE 

survey respondents21 and 33% of VIVA survey respondents25 

admitted that they were concerned about hormone exposure, 

and 30% of VIVA respondents25 were reluctant to use local 

estrogen therapy. As a matter of fact, safety was the ele-

ment women were more dissatisfied with (40%), followed 

by efficacy (25%). 

vaginal moisturizers and lubricants
Local estrogen administration may be contraindicated in 

women with undiagnosed uterine/vaginal bleeding, or 

with a previous history of hormone-dependent tumors 

such as breast, ovary or endometrial cancer and cervical 

adenocarcinoma.21,26 It can also prove uncomfortable in 

women with skill problems (for instance, arthritis, obesity 

or stroke). In such cases, and also in women who wish to 

avoid hormone treatment, guidelines recommend vaginal 

moisturizers or lubricants as first-line treatment.13,16,21,27 

In addition, the use of vaginal moisturizers or lubricants to 

relieve dryness symptoms in women not responding to estro-

gens should also be considered.13 These products do not treat 

the underlying condition,13 but do provide temporary relief 

of vaginal atrophy symptoms,28 such as dryness and pain 

during sexual intercourse13 with lubricant use. Moisturizers’ 

benefits may last longer if used continuously,13,29 but their 

efficacy in vaginal symptoms is lower as compared to local 

estrogens,28 and less than 50% of postmenopausal women 

in Europe are satisfied with their moisturizer or lubricant. 

Use is sometimes associated with vaginal irritation,13 contact 

dermatitis, and allergy.30 

Other natural products for vaginal health include 

phytoestrogens, which are nonsteroidal vegetal compounds 

with estrogen receptor (ER) binding capacity. Some studies 

suggest beneficial effects on the urogenital sphere31,32 as they 

improve symptoms of dyspareunia, vaginal dryness, and mat-

uration value.33 Given their estrogen agonist effects and the 

lack of safety data in women with estrogen-sensitive tumors, 

phytoestrogens should be recommended cautiously.13 

SeRMs
SERMs are a heterogeneous group made up of nonsteroidal 

compounds mostly which act as estrogen receptor (ER) 

ligands but were developed as targeted therapies.34 In other 

words, contrary to estrogens, which usually have an agonist 

activity, SERMs exert a mixed agonist or antagonist action 

depending on the target tissue.35–38 This represents a pharma-

cological advantage as it prevents AEs in nontarget tissues.39 

SERMs’ tissue-specific activity is partly determined by a 

differential and specific affinity for ER α or β subtypes, with 

a differential tissue expression pattern each, and by the forma-

tion of ligand-receptor complexes with differential effects on 

gene regulation depending on ERα or ERβ binding.40,41 

The importance of ER-mediated signaling in normal 

tissues shows the therapeutic potential of selective ER 

binding in the management of postmenopausal disorders 

associated with estrogen deficiency, such as osteoporosis.42 

This is one of the main clinical applications of SERMs in 

postmenopausal women, along with the maintenance of a 

beneficial serum lipid profile39 and oncologic treatment.43 

However, potentially severe adverse reactions (ARs) such 

as thromboembolic events and uterine cancer complicate 

their long-term use required both for osteoporosis preven-

tion and breast cancer prevention and treatment.39,44 The 

idea of an ideal SERM, would be one that acts as an agonist 

agent in the bone, brain, and cardiovascular system, and as a 

neutral or antagonist agent in the endometrium and breast.42 

But for now, each SERM must be considered individually 

and depending on their specific therapeutic indication. 

An example of that is tamoxifen, the first SERM used in 

clinical practice and the most effective agent in ER-positive 

breast cancer treatment owing to its breast antiestrogenic 

activity. Nevertheless, its agonist effect in the uterus and 

its endometrial hyperplasia-associated risk limits its use to 

breast cancer postmenopausal population,42 thus being ruled 

out as a potential treatment for postmenopausal osteoporosis, 

since risks are more important than bone protection ben-

efits.44 Raloxifene is a SERM with antagonist estrogen effect 

in the breast and a neutral one in the uterus which has dem-

onstrated endometrial safety, efficacy in bone fracture and 

bone loss prevention, and an added benefit in breast cancer 

prevention,44 but which induces or exacerbates hot flashes.45 

Other SERMs currently used in clinical practice include 

clomiphene, approved in the US for ovulatory dysfunction 

treatment in women desiring to get pregnant,40 toremifene in 

postmenopausal women with metastatic hormone dependent 

breast cancer,46 and bazedoxifene for osteoporosis treatment 

in women with increased fracture risk.47 

Selectively targeted SERMs against VVA’s underlying 

physiopathology could be an alternative to local estrogen or 

systemic hormone therapy in the management of VVA symp-

toms in women with a previous history of breast cancer or 

currently with breast cancer, or simply in women who prefer 
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to avoid such treatments. However, tamoxifen, raloxifene, 

and bazedoxifene as monotherapy are not currently indicated 

in VVA treatment.48–52 Briefly, tamoxifen has demonstrated 

an agonist and antagonist activity in the vaginal epithelium,53 

as well as gynecological adverse effects such as dyspare-

unia and vaginal dryness.50,52 The evidence available for 

raloxifene does not show any effect on postmenopausal 

monotherapy-treated women’s urogenital epithelium,48,50 

or in combination with vaginal estrogens as it provides no 

additional benefit in relieving genitourinary atrophy signs 

and symptoms.53–55 Data on bazedoxifene, although limited, 

conclude that it could only be a safe and effective option 

in combination with conjugated estrogens as it improves 

VVA measures56,57 and reduces the incidence of dyspareunia, 

among other moderate-to-severe VVA symptoms.58 

Among marketed SERMs, only ospemifene (a toremifene 

derivative) has an estrogenic agonist activity on the vaginal 

epithelium already noted in the first nonclinical studies59 and 

Phase I, II and III studies.60 This singular tissue selectiveness 

seems to be molecular structure-related.61 It is the first non-

hormonal selective modulator with multiple tissue-specific 

actions and, contrary to other SERMs, with an antagonist 

function in endometrial and breast tissue.59,62,63 

Ospemifene
Clinical development
Ospemifene’s clinical development included 21 Phase I 

studies and nine Phase II/III studies, as well as a population 

pharmacokinetics analysis and 12 nonclinical in vitro studies 

with human samples.64 In the Phase II/III studies, a total of 

1,892 postmenopausal women, with and without uterus, were 

given at least one dose of ospemifene, approximately 80% of 

whom received a dose $60 mg daily.64 Seventy-two percent 

of patients were treated for at least 12 weeks, 35% for at 

least 6 months, and 22% for at least 1 year, with a maximum 

exposure of 89 weeks.64 

Phase III studies
Aside from the 12-week Phase II, randomized, dou-

ble-blind, placebo-controlled study (Study 717)64 to 

assess ospemifene’s minimum effective dose (5 mg/ 

15 mg/30 mg), clinical efficacy in symptomatic VVA treat-

ment in postmenopausal women was primarily determined 

in three Phase III multi-center, randomized, double-blind, 

placebo-controlled studies: two 12-week reference studies 

(Studies 310 and 821)65–67 and one 52-week safety study 

(Study 718)68 (Figure 1). Once the ospemifene initial 

reference study’s (Study 310)65 double-blind phase was 

completed, patients with an intact uterus could voluntarily 

choose to undergo an open-label extension phase with 

60 mg ospemifene for up to 40 weeks (Study 310x),69 and 

hysterectomized patients could choose to undergo an open-

label extension phase for up to 52 weeks (Study 312)70 in 

order to assess long-term safety. This led to the approval 

of oral ospemifene (60 mg/day) as the first nonhormonal 

SERM for moderate-to-severe dyspareunia treatment in 

VVA postmenopausal women.71 

Both 12-week reference studies included postmenopausal 

women aged 40–80 years with the following VVA crite-

ria: #5% of superficial cells at vaginal smear, vaginal 

pH .5.0, at least one moderate or severe VVA symptom 

(Study 310),65 or moderate-to-severe vaginal dryness or 

sexual activity associated dyspareunia (Study 821).66,67 

In the 52-week safety study (Study 718),68 patients had to 

have an intact uterus, although they were not selected based 

on their VVA symptoms. 

Primary endpoints of both 12-week reference studies 

included changes in parabasal and superficial cell percent-

age from baseline in the vaginal smear’s MI, changes in 

vaginal pH, and changes in severity of the most troublesome 

symptom (MTS), ranked on a 4-point scale (0: none; 1: mild; 

2: moderate; 3: severe). Although safety was the 52-week 

Study 718’s primary goal,68 data on 60 mg ospemifene 

efficacy at 12 weeks in objective measurements, superficial 

and parabasal cell percentage, and vaginal pH were also 

collected.

Secondary endpoints differed among studies. They 

included changes in VVA physiological markers at 

weeks 4 and 52 (Studies 310, 821, and 718)65–68 and MTS 

severity at week 4 (Studies 310 and 821),65–67 percentage of 

Figure 1 Ospemifene 60 mg Phase III program.
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responding patients (Study 821),66,67 as well as lubricant use 

(Studies 310, 821)65–67 and sexual function at weeks 4 and 

12 (Study 821).66,67 Patients with a MI 10-point increase, 

a vaginal pH 0.5 decrease, and a vaginal dryness severity 

1-point reduction were considered as responding. Both in 

the 52-week safety study and in the 40- and 52-week exten-

sion phases of ospemifene’s initial reference study, changes 

observed at vaginal visual exploration regarding clinical signs 

of petechiae, pallor, friability, dryness, and mucosal redness – 

with their severity ranked on a 4-point scale (0: none; 1: mild; 

2: moderate; 3: severe) – were analyzed. 

Therapeutic efficacy
In the three Phase III studies, age, race, and body mass index 

demographic characteristics were comparable between both 

treatment arms, and discontinuation rates were low, with 

more than 80% of patients completing the 60 mg ospemifene 

12- and 52-week treatment. 

effects on vaginal epithelium maturation and vaginal pH
After 4 weeks (Study 310),65 and 12 weeks (Studies 310 

and 821),65–67 60 mg ospemifene reduced the parabasal 

cell percentage (-30.1, -31.7, -40.3) and vaginal pH 

(-1.01, -0.95, -0.94) significantly, and increased superfi-

cial cell percentage (10.8, 7.0, 7.0) as compared to placebo 

(P,0.001). This significant changes were consistent among 

studies endured for 52 weeks in the long-term Study (718),68 

with a reduction of 40 in the percentage of parabasal cells 

and -1.22 of vaginal pH, and increased of 5 of the percentage 

of superficial cells (Study 718).68

effects on vaginal dryness and dyspareunia 
In women reporting vaginal dryness and dyspareunia as 

the MTS in Study 310,65 60 mg ospemifene reduced both 

symptoms’ severity significantly after 12 weeks of treat-

ment as compared to placebo. Seventy-five percent of 

patients with vaginal dryness experienced improvement 

($1-point decrease in severity score), and 66%, relief (with 

no symptoms or mild symptoms). In the patient cohort who 

identified vaginal dryness as the MTS in Study 821, 60 mg 

ospemifene reduced the degree of severity reported from 

baseline significantly (-1.3) as compared to placebo (-1.1) 

(P=0.080),66 and 46.3% of patients experienced substantial 

improvement (2-point or 3-point decrease in severity score) 

as compared to 34.4% treated with placebo (P,0.05).72 In 

the patient cohort who identified dyspareunia as the MTS, 

60 mg ospemifene also reduced the degree of severity sig-

nificantly (-1.5) as compared to placebo (-1.2) (P,0.0001), 

and increased the percentage of patients who experienced 

improvement (80% vs 64% with placebo; P,0.001), substan-

tial improvement (53% vs 39% with placebo; P,0.0001), or 

relief (63% vs 42.5% with placebo; P,0.0001).67 Respond-

ing patient percentage was significantly higher in the  

60 mg ospemifene arm as compared to the placebo arm 

(Study 310 [33.7% vs 3.4%; P,0.001], Study 821-dryness 

stratum [33.8% vs 7.1%; P,0.0001], Study 821-dyspareunia 

stratum [42.9% vs 4.6%; P,0.0001]).

effects on vvA clinical signs
Ospemifene improved VVA clinical signs substantially 

both in hysterectomized women70 and in women with intact 

uterus.69 Vaginal visual examination demonstrated actual 

improvements in vaginal dryness, redness, petechiae, pallor, 

and mucosal friability at weeks 1273 and 26,69,70,73 enduring 

for the whole 52-week 60 mg ospemifene treatment period as 

compared to placebo,68–70 with the majority of patients having 

no or mild VVA clinical signs at week 52.68,70

effects on lubricant use and female sexual function
Ospemifene 60 mg clinical benefit was also demonstrated in 

lubricant use and sexual activity. In Studies 310 and 821,65–67 

there was a trend toward lower lubricant use in the 60 mg 

ospemifene group vs placebo, with a slight reduction in the 

percentage of women reporting use following 3 weeks of 

treatment, and throughout the whole 12 weeks of the studies. 

Ospemifene 60 mg was also significantly more effective than 

placebo in terms of sexual activity improvement, measured 

through total Female Sexual Function Index score, in weeks 4 

(5.29 vs 3.70; P,0.001) and 12 (6.69 vs 4.14; P,0.001). This 

improvement, which began to show up in the first 4 weeks of 

treatment with significant pain reduction during sexual inter-

course (P,0.05 vs placebo) and higher lubrication (P,0.001 

vs placebo), endured throughout the whole 12 weeks in the 

Female Sexual Function Index domains: arousal (P,0.05 vs 

placebo), desire (P,0.001 vs placebo), orgasm (P,0.001 vs 

placebo), lubrication (P,0.0001 vs placebo), satisfaction 

(P,0.05 vs placebo), and pain (P,0.0001 vs placebo).74 

These results were consistent both in hysterectomized women 

and women with intact uterus, and also in women with dys-

pareunia and vaginal dryness as the MTS.74 

Clinical application of efficacy data
Symptom improvement is a primary efficacy measurement 

based on ospemifene-treated women’s mean change in MTS 

severity, ranked on a 4-point scale (0: no symptom; 1: mild; 

2: moderate; 3: severe).
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All ospemifene results described previously demonstrate 

the treatment’s statistical significance. However, the clinical 

interpretation of data is essential not only for the physician, 

who may not be familiar with the use of numerical severity 

measurements within their clinical practice, but also for the 

patients to understand what they can actually expect from 

ospemifene treatment. 

Nappi et al72 analyzed the clinical relevance of Study 310 

and Study 821 results,65–67 based on two concepts previously 

described75 (improvement and relief), and developing a new 

concept of “substantial improvement”.65 This way, authors 

demonstrated that, after 12-week ospemifene treatment, up to 

75% of women experienced at least a 1-point improvement 

in their vaginal dryness symptoms, and up to 80% in their 

dyspareunia symptoms.66,67 What is more, up to 66% and 63% 

of women claimed to have no or mild symptoms of vaginal 

dryness65 and dyspareunia,66,67 respectively. In addition, up 

to 46% and 53% of women experienced at least a 2-point 

improvement in their symptoms of vaginal dryness and 

dyspareunia.66,67 The last numbers may be the most relevant 

ones, since, according to the authors, a 1-point symptom 

severity improvement can occur spontaneously even without 

any therapeutic intervention whatsoever. This was reflected 

in at least 14.9% of patients from Studies 310 and 821, who 

experienced subjective improvement in their symptoms 

over the 6 months without treatment since the selection and 

randomization process, vs 0.2% who experienced substantial 

improvement. Given that substantial improvement is much 

less likely to occur without treatment, the difference observed 

with ospemifene vs placebo reflects the true treatment effect.76 

According to the authors, these clinically relevant changes 

in vaginal dryness and dyspareunia, which also showed up 

following 4 weeks of treatment, along with changes in MI, 

suggest that ospemifene is not only effective in relieving VVA 

symptoms, but also in treating the cause of vaginal atrophy.

Safety and tolerability
The 60 mg ospemifene safety profile was established in 

more than 2,000 women participating in the randomized, 

double-blind, placebo-controlled Phase II/III studies65–69 

and is based on more than 540 patient-years of treatment 

exposure consistent with long-term use requirements from 

The International Conference on Harmonisation of Techni-

cal Requirements for Registration of Pharmaceuticals for 

Human Use/European Union guides. The number of 60 mg 

ospemifene-treated patients was 1.3 times the number of 

placebo-treated patients, and the number of patient-years 

with 60 mg ospemifene treatment was 2.0 times the number 

of patient-years with placebo treatment.65–69

Daily 60 mg/day ospemifene treatment was generally 

well tolerated both in the short and long term, with an AE 

global incidence of 67.6%, mostly mild to moderate. Severe 

AE incidence was 2.6% for 60 mg ospemifene and 1.8% for 

placebo, with a low rate of severe treatment-related AEs in 

both groups (0.6% and 0.1%, respectively).65–69 

Global discontinuation rate was 14.6% for 60 mg 

ospemifene and 12.8% for placebo, and discontinuation rate 

due to AEs was 7.6% and 3.7%, respectively. With an AR 

incidence of 30.4%, hot flashes were the most frequent 60 mg 

ospemifene-related AEs, with at least one episode in 7.5% of 

patients vs 2.6% in the placebo group. This frequency was 

lower than that reported for tamoxifen, raloxifene, toremifene, 

and bazedoxifene.65–69 Other common AEs occurring in 

$1/100 of patients in any group are presented in Table 1.

endometrial and breast safety
Ospemifene 60 mg endometrial safety in terms of hyper-

plasia and carcinoma risk was established in the clinical 

development program as no clinically relevant effect was 

noted in endometrial histology following 1 year of treat-

ment, except for a single case of simple hyperplasia without 

Table 1 Summary of 60 mg ospemifene-related adverse events 

Adverse events Number (%) of patients 

Phase II/III placebo-controlled studies78–84

Placebo (n=958) 60 mg ospemifene (1,242) Frequency

Infections and infestations
vulvovaginal candidiasis/mycotic infections 10 (0.8) 91 (7.3) Frequent ($1/100 to ,1/10)

vasomotor disorders
Hot flashes 25 (2.6) 93 (7.5) Frequent ($1/100 to ,1/10)

Musculoskeletal and connective tissue disorders
Muscle spasms 9 (0.9) 40 (3.2) Frequent ($1/100 to ,1/10)

Reproductive system and breast disorders
Vaginal and genital flow
endometrial hypertrophy

4 (0.4)
0 (0.0)

63 (5.1)
9 (0.7)

Frequent  ($1/100 to ,1/10)
Nonfrequent ($1/1,000 to ,1/100)
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atypia approximately 3 months after the last dose. In most 

patients (81.8%), the endometrium remained atrophic after 

12-month 60 mg ospemifene treatment. A mean 0.8 mm 

increase in endometrial thickness was observed in 60 mg 

ospemifene-treated patients vs 0.06 mm with placebo, with 

no significant differences in the percentage of patients 

with $5 mm endometrial thickness between both arms 

(6.6% for ospemifene vs 2.62% for placebo; P=0.2). Addi-

tionally, there was no increase in vaginal bleeding incidence 

in the 60 mg ospemifene-treated women (0.9%) vs placebo 

(0.5%) (P=0.4).77

Regarding the breast, clinical evidence also suggests a 

beneficial effect of 60 mg ospemifene as it demonstrated a 

2% annual reduction in the incidence of abnormal findings 

(although not clinically significant) at breast palpation, 

and a 4% annual reduction in mammography findings. 

However, in the placebo group, abnormal mammography 

results increased by 2.2% after 1 year. AR rate in the breast 

was similar between 60 mg ospemifene and placebo (2.5% 

vs 2.2%, respectively).

Cardiovascular safety and venous thromboem bolism
The results from all Phase II/III studies showed no 60 mg 

ospemifene-associated cardiovascular event risk increase. 

However, the annual incidence of venous thromboembolism 

(VTE) episodes with 60 mg ospemifene was 1.6%. Although 

the incidence was lower than with other SERMs such as 

bazedoxifene (4.2%)78 or raloxifene (4.7%),79 it suggests that 

VTE risk cannot be ruled out.

Safety in bone, coagulation, lipid, and weight markers
Additionally, 60 mg ospemifene did not show any significant 

effect on most bone turnover markers in women without 

osteoporosis,49 or on coagulation,65–69 lipid65–69 or weight65–69 

parameters.

Discussion and conclusion
Menopause is a natural aging process and represents a 

challenge for women’s preventive healthcare and quality 

of life,80 even though most women do not have such 

perception.25,81 With lifespan increase, women will live in a 

postmenopausal state for more than one third of their lives, 

experiencing symptoms related to physiological changes 

associated with estrogen deficiency which affect nearly 

all body systems chronically.13,80 However, whereas hot 

flashes and night sweats are the most generally recognized 

menopausal symptoms,82 and although 50% of menopausal 

women have vaginal discomfort,76 today, most women still 

have little awareness of VVA, they have absolutely no idea 

about the origin of their symptoms,25 and they even ignore 

this as a chronic condition requiring treatment.25 This lack 

of awareness is an issue of concern, especially consider-

ing that these women are living a life period where these 

symptoms can have a greater impact on them.25 Therefore, 

it should be highlighted that menopause is a significant 

health problem, and that its management is a challenge for 

the physician, who should probe into vaginal symptoms and 

talk with patients about what they themselves consider as 

an embarrassing issue, but which will really improve their 

quality of life,13 along with their sexual sphere and self-

esteem. A greater dissemination of information on vulvar 

and vaginal health in postmenopausal women and on the 

importance of an effective treatment would contribute to a 

greater defense and active participation in the therapeutic 

decision-making process.82 This is all the more important 

as not all current VVA treatments are adequate for all 

postmenopausal women, and not all women adapt to their 

convenience and administration mode or respond favorably 

in terms of efficacy and safety.

The decrease in estrogen therapy use for menopausal 

symptoms after the WHI study’s safety results9 opened the 

way for nonhormonal alternative therapies to treat VVA 

symptoms, given that concerns about the potential stimu-

lating effects of estrogens are obvious with local vaginal 

therapy.81 The use of over-the-counter moisturizers and 

lubricants provides temporary relief of symptoms and is 

recommended in postmenopausal women with mild-to-

moderate symptoms,21 but they do not treat the underlying 

condition.

The lack of therapeutic adherence shown by up to 44% 

of postmenopausal women participating in the REVIVE 

survey, who dropped out of at least one VVA treatment,81 is 

a clear warning about the limitations of current treatments. 

Apart from the dissatisfaction these women have in terms 

of safety and efficacy with over-the-counter products and 

medically prescribed vaginal therapies, 12%–20% claim 

they are uncomfortable to apply, interfere with sexual spon-

taneity, increase itching and burning sensation in the vulvar 

area, and produce vaginal flow.81 Many other women do 

not feel comfortable with the treatment’s vaginal insertion25 

and identify the vaginal route as a limitation. What is more, 

33%–43% of postmenopausal women in Europe would prefer 

oral treatment.81

Selectively targeted SERMs against VVA’s underlying 

physiopathology could be an alternative to local estrogen 

or systemic hormone therapy in the management of VVA 
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symptoms, apart from moisturizers and lubricants. How-

ever, ospemifene is the only marketed SERM which has 

demonstrated an estrogen agonist effect in the vaginal 

epithelium. It is the first nonhormonal, nonestrogenic drug 

indicated for moderate-to-severe VVA treatment in women 

not eligible for vaginal estrogen therapy,83 as outlined in 

its data sheet. Ospemifene treats the underlying cause of 

vaginal dryness and dyspareunia, regenerating vaginal 

cells, improving lubrication, and reducing pain during 

sexual intercourse.74–76 VVA symptoms improve in most 

women receiving ospemifene,72 and they begin to revert 

following the first 4 weeks. Physiological improvements 

endure for up to 1 year of daily ospemifene use, as well 

as those related to all sexual function aspects. Apart from 

its proven safety profile in the endometrium and the bone 

and cardiovascular systems, its safety in the breast makes 

it the first VVA oral treatment not contraindicated in 

women with a previous history of breast cancer who have 

completed treatment.84
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