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Aim: Objective was to compare adherence and persistence, as well as direct healthcare costs and utiliza-
tion, of ospemifene to available local estrogen therapies (LETs). Patients & methods: This retrospective
database study used integrated medical and pharmacy claims data from the IQVIA Real-World Data Ad-
judicated Claims – US Database. Results: Ospemifene patients had significantly greater adherence and
persistence compared with the other nonring LETs. Ospemifene had the lowest mean outpatient costs
of any of the LET cohorts, including the estradiol vaginal ring. Total all-cause healthcare costs were also
significantly less for ospemifene patients compared with all other LETs.
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In the USA, the average age of menopause is 51 years and it can begin in women during their 40s [1,2]. With
the onset of menopause comes a reduction in estrogen levels, which can result in genitourinary syndrome of
menopause exhibiting a variety of symptoms including vulvar and vaginal atrophy (VVA) [3–5]. In the USA, there
are approximately 64 million postmenopausal women and up to 50% may suffer from VVA symptoms [6]. VVA is
sustained, continuous and does not resolve with time or without treatment. Without medical care, VVA symptoms
adversely influence women’s quality of life, including sexual relations and emotional health [7]. VVA is distinguished
by a range of specific patient complaints including vaginal dryness, inflammation, discomfort, sharp pain and
discharge, recurrent urinary tract infections, dysuria and dyspareunia [3–5]. Dyspareunia, a condition characterized
by persistent or frequent genital pain associated with sex, is a widespread concern in postmenopausal women.
Symptoms of VVA can be severe enough to interfere with a woman’s ability to have pain-free sexual activity [6]. A
recent survey of postmenopausal women found that 59% reported painful intercourse [8]. Contributing to decreased
quality of life, women with dyspareunia describe frustration, worry, anguish and reduced disposition [9,10].

A number of options are available for the treatment of VVA symptoms including dyspareunia. These range from
OTC lubricant and moisturizers to prescription medications including vaginal estrogens (cream, tablets and ring),
as well as ospemifene, an oral selective estrogen receptor modulator (SERM) [6]. However, despite the availability of
these various treatment options, treatment adherence remains an issue as this condition may necessitate long-term
therapy [8,11,12]. Adherence barriers for available medications include lack of immediate symptom improvement,
confusion over proper dosage administration and inconvenience (e.g., messiness and leakiness), which may lead to
suboptimal adherence and potential over or underdosing of the medication [12,13]. Also specific to vaginal rings,
difficulty with insertion and removal has been reported [5,14]. Consistent with these reports, a 2017 survey of
postmenopausal women (n = 1858) found adherence with the vaginal ring was not ideal as 57% reported using
the ring only ‘as needed’ when labeling indicated the ring should be used for 90 days [8]. In an earlier 2013
survey of postmenopausal women (n = 3046), up to 44% stopped using at least one dyspareunia treatment due to
dissatisfaction [15]. Furthermore, patients had concerns about treatment with local estrogen therapies (LETs) related
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to safety which was a reason either not to initiate treatment or to discontinue it. Finally, the cost of therapy was
considered by physicians as presenting a barrier to treatment or cause of discontinuation [16].

In order to increase compliance to treatment, many providers include the patient in the decision-making process
for selecting an appropriate therapy. Additionally, women may fail one or more of the treatments for VVA requiring
consideration of another option by the healthcare provider. Thus, treatment modality selection depends on various
factors including the severity of the symptoms, the effectiveness of therapy for the individual patient and patient
preference. Since every patient is unique and responds to available treatment options differently with different side
effects, treatment of dyspareunia and other VVA symptoms need be tailored to the specific patient’s needs [6].

Ospemifene is a third-generation SERM which was approved by the FDA in 2013 as an oral treatment for
dyspareunia and in January 2019 for the treatment of moderate to severe vaginal dryness due to menopause [17].
Ospemifene can provide women relief from dyspareunia and vaginal dryness in as soon as 12 weeks [18–20].
The efficacy and safety of ospemifene on moderate to severe symptoms of VVA, specifically dyspareunia and
vaginal dryness, were examined in four placebo-controlled clinical trials (three 12-week efficacy trials and one
52-week long-term safety trial). In the four placebo-controlled trials, a total of 1100 women received placebo
and 1416 women received 60 mg ospemifene [17]. In the first and second clinical trial, the modified intent-to-
treat population of women treated with ospemifene, when compared with placebo, demonstrated a statistically
significant improvement in the moderate to severe most bothersome symptom (MBS) of dyspareunia (trial I,
p = 0.0012 and trial II, p < 0.0001) [21,22]. The trials that evaluated the MBS of vaginal dryness, demonstrated a
statistically significant improvement in the moderate to severe MBS of vaginal dryness (trial I, p = 0.0136 and trial
III, p < 0.0001) [20]. Ospemifene has been evaluated in ten Phase II and III trials (N = 2209) with 847 subjects
who had up to 52 weeks of exposure. The adverse reactions reported more commonly in the ospemifene treatment
group (60 mg once daily) and at frequency ≥1.0% were, hot flush (12.2%) and vaginal discharge (6%), muscle
spasms (4.5%), headaches (2.8%), hyperhidrosis (2.5%), vaginal hemorrhage (1.3%), night sweats (1.2%) [20].

Prior to the availability of ospemifene, only LETs were available and frequently used to treat symptoms of VVA,
including dyspareunia. However, not all LETs are specifically approved for dyspareunia. In addition to ospemifene,
conjugated estrogen cream [23] and estradiol vaginal inserts [24] are specifically indicated for dyspareunia, whereas
estradiol cream [25] and the estradiol vaginal ring [26] are not. This study is the first to examine healthcare costs,
treatment adherence and persistence using real-world treatment data for VVA based on common treatments
administered (e.g., ospemifene, available LETs), regardless of FDA labeling.

Patients & methods
Data source
This study used integrated medical and pharmacy claims data from the IQVIA Real-World Data Adjudicated
Claims – US Database. The data are representative of the national, commercially insured population in terms of
age and gender. The database includes both inpatient and outpatient diagnoses and procedures, in addition to
both retail and mail order prescription records. Available data on prescription records include the National Drug
Code and the Generic Product Identification code, as well as the quantity of the medication dispensed. Amounts
charged by providers and amounts allowed and paid by health plans are available for all services rendered, including
the dates of service for all claims. Additional data elements include demographic variables (e.g., age, gender and
geographic region), product type (e.g., health maintenance organization, preferred provider organization), payer
type (e.g., commercial, self-pay), provider specialty, and start and stop dates for plan enrollment.

Patient selection & inclusion criteria
A cohort of patients between 1 October 2015 and 30 September 2016 (selection window) were identified for
analysis applying the following criteria: ≥1 pharmacy claim for a dyspareunia-related medication of interest
(e.g., ospemifene, conjugated estrogens and estradiol); continuous health plan enrollment for ≥180 days immedi-
ately preceding the index date (preindex period, used to report baseline demographic and clinical characteristics)
and ≥360 days immediately following the index date (postindex period, used for outcome measurement); at least
one medical claim with a diagnosis code of menopause or vulvovaginal atrophy during the preindex period; no
evidence of any dyspareunia medication in the preindex period (incident cohort) and aged 45–64 at index. Patients
were excluded from the study sample if: at least two of the earlier-mentioned dyspareunia medications of interest
were given on the index date (n = 327); patients had Medicare cost coverage or state children’s health insurance
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Adult females with >1 pharmacy claim for a dyspareunia-related medication of interest between

October 1, 2015 and September 30, 2016* (selection period)

n = 260,586

Continuous health plan enrollment for =180 days immediately preceding the index date 

and =360 days immediately following the index date

n = 158,883

No evidence of any dyspareunia medication in the pre-index period (incident cohort)

n = 108,944

Ages 45 to 64 at index

n = 88,154

Two or more of the above-mentioned dyspareunia medications given on the index date

n = 87,827

Patients with Medicare Cost coverage or SCHIP

n = 87,804

Data quality issues (invalid year of birth, gender, or health plan enrollment dates)

n = 86,946

Ospemifene n = 3609 (4.15%)

Conjugated estrogens cream n = 28,329 (32.58%) 

Estradiol tablet n = 14,845 (17.07%)

Estradiol cream n = 36,536 (42.02%)

Estradiol vaginal ring n = 3627 (4.17%)

Figure 1. Patient disposition.

program (n = 23); or data quality issues were found, such as invalid year of birth, gender or health plan enrollment
dates (n = 858) (Figure 1).

Cohorts of interest
For patients meeting the above-mentioned inclusion/exclusion criteria, five medication-based cohorts were identi-
fied for outcomes comparison based on FDA approval for the same/similar indication at the time of the sampling:

• Ospemifene tablet
• Conjugated estrogen cream
• Estradiol vaginal insert
• Estradiol cream
• Estradiol vaginal ring

Adherence & persistence
Adherence was calculated using the proportion of days covered (PDC) over the fixed 12-month postindex period,
capped at 100%. The numerator was the total number of days supplied for a patient’s index dyspareunia therapy,
while the denominator was 360 days, the total number of days in the required follow-up period. Claims extending
beyond day 360 were prorated to include only the portion of days’ supply captured within this 12-month window.
Additionally, if a patient refilled a prescription early, any days ‘double counting’, or overlapping, from the early refill
were counted only once. The number and proportion of patients considered adherent for the full follow-up period
(PDC ≥80%) were collected and reported. Clinical evidence supports the use of the 80% threshold to measure
adherence [27].
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Persistence was calculated based on the time from index dyspareunia therapy initiation until: the first observed
gap (measured using a default refill grace period equal to 1.5-times the days’ supply of the previous prescription)
in medication possession during the follow-up period (discontinuation); therapy switch (defined as evidence of a
prescription fill for another dyspareunia-related medication, other than the index therapy, within 30 days before or
after the discontinuation of the index therapy) or the end of patient follow-up at 12 months.

Healthcare resource utilization & costs
For each of the medication cohorts, both all-cause and dyspareunia-related healthcare resource utilization were
measured and reported over the 12-month postindex period dyspareunia-related utilization was defined as all
medical claims with a diagnosis code of dyspareunia, as well as all pharmacy claims for any dyspareunia-related
medication.

Total preindex costs were calculated, combining both medical and pharmacy costs. For all medication cohorts,
total all-cause healthcare costs, including pharmacy, outpatient and inpatient costs, were captured and reported over
the 12-month postindex period. Pharmacy component costs included costs associated with the index medications.
Costs were calculated on a per-patient basis and averaged across the cohort. Only direct healthcare costs for services
covered by the patient’s insurance benefit were reported, using the allowed amount on the claim, representing the
contracted reimbursable amount for covered medical services or supplies that the health plan agrees to pay to service
providers. Costs were converted to 2017 US dollars using the medical component of the Consumer Price Index.
Similarly, dyspareunia-related healthcare costs were analyzed and reported over the 12-month postindex period.

Comorbidities
Certain comorbidities were selected based on those identified in the Women’s Health Initiative study [28] as well as
symptoms correlating with menopause [29].

Statistical analysis
For all univariate measures reported, p values using Pearson’s χ2 test (for categorical variables) and the Wilcoxon
rank-sum test (for continuous variables) were generated to evaluate differences in outcomes between the index
medication cohorts. Two logistic regression models were constructed to identify predictors of both persistence
and adherence to the index therapy. A generalized linear model (GLM) was used to evaluate differences in total
all-cause costs over the postindex period among patients in ospemifene cohort compared with patients in the LET
cohorts. Results for the GLM model were presented in terms of cost ratios (exponentiated β-coefficients) along
with corresponding 95% CIs. Independent variables in the models included all baseline demographic and clinical
characteristics that were found to be significantly different between cohorts, as well as a stepwise model-building
approach (p < 0.10 for inclusion and retention). Collinearity among the variables of interest was evaluated during
model development.

Results
Sample size
Following the application of the inclusion and exclusion criteria, the sample included 86,946 patients. The
categorization by cohort was ospemifene (n = 3609; 4.15%), conjugated estrogens cream (n = 28,329; 32.58%),
estradiol vaginal insert (n = 14,845; 17.07%), estradiol cream (n = 36,536; 42.02%) and estradiol vaginal ring
(n = 3627; 4.17%). The median age across the five cohorts was 57 years.

Baseline patient characteristics
The majority of patients had insurance coverage via a preferred provider organization, ranging from a low of
75.44% in the estrogens cream cohort to 89.53% in the ospemifene cohort (p < 0.0001). Most of the patients
across the sample (>74%) had a Charlson Comorbidity Index score of 0 (p < 0.0001), though the average Charlson
Comorbidity Index was different among the cohorts. The comorbidities of interest were statistically different across
all cohorts for depression, sexual dysfunction, cardiovascular disease, stroke, cancer, vasomotor symptoms and sleep
disturbances. Across the five cohorts, an average of 30.50% were taking antidepressants and 29.80% were on
an antihypertensive medication; the proportions between cohorts were different (both p < 0.0001). Total mean
preindex costs were lowest for ospemifene ($4794.12) compared with the other cohorts ($5636.10; $5743.59;
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$5637.52; $5575.46 for conjugated estrogens cream, estradiol vaginal insert, estradiol cream and estradiol vaginal
ring, respectively [p = 0.0071]) (Table 1).

Adherence & persistence
Over the 12-month postindex period, ospemifene patients exhibited the highest adherence among nonring medi-
cations, with a mean PDC of 0.392 compared with the other cohorts (0.201, 0.321, 0.217, 0.527 for conjugated
estrogen cream, estradiol vaginal insert, estradiol cream, estradiol vaginal ring, respectively; p < 0.0001). Similarly,
persistence for ospemifene patients was greater than that for the other cohorts, except for the estradiol vaginal ring
(22.83% for ospemifene compared with 4.99, 16.40, 6.27 and 43.56% for conjugated estrogen cream, estradiol
vaginal insert, estradiol cream, estradiol ring, respectively; p < 0.0001). While rates of discontinuation were high,
ospemifene had the lowest rate of discontinuation among the nonring treatments (77.1% for ospemifene vs 95.01,
83.6, 93.73 and 56.44%; (conjugated estrogen cream, estradiol vaginal insert, estradiol cream, estradiol ring,
respectively; p < 0.0001) (Table 2).

Healthcare utilization & costs
All-cause total mean pharmacy utilization (number of pharmacy prescriptions) was highest for the ospemifene
cohort (32.12), compared with conjugated estrogens cream (31.85), estradiol vaginal insert (28.79), estradiol
cream (29.81) and estradiol vaginal ring (27.76; p < 0.0001). The ospemifene cohort had the lowest total mean
outpatient services (number of visits) (38.04), compared with the other cohorts (41.57, 42.19, 42.48, 40.06,
conjugated estrogen cream, estradiol vaginal insert, estradiol cream, estradiol ring, respectively (p < 0.0001). Mean
hospital admissions were different for all cohorts, ranging from a low of 0.05 in the estradiol vaginal ring to a high
of 0.07 for conjugated estrogens cream (median = 0 for all cohorts; p = 0.0084).

Total all-cause mean pharmacy costs (not limited to pharmacy costs associated with postmenopausal symptoms)
were greatest for the estradiol vaginal ring ($4593.53) compared with the other cohorts (ospemifene $4587.17,
estradiol vaginal insert $4466.57, conjugated estrogen cream $4251.30, estradiol cream $4005.19; p = 0.0003).
All other medications accounted for the highest pharmacy costs in all cohorts (no statistical difference detected).
Ospemifene had the lowest total mean outpatient costs ($5537.07) while estradiol vaginal inserts had the highest
($6299.08; p = 0.0011). All-cause total outpatient costs were lowest in the ospemifene cohort ($5537.07) when
measured against the other cohorts (conjugated estrogens cream [$5963.00], estradiol vaginal insert [$6299.08],
estradiol cream [$6109.12] and estradiol vaginal ring [$6040.44]; p < 0.0011). Consequently, total all-cause health-
care costs were significantly less for ospemifene patients ($11,745.15) compared with all other LETs (p = 0.0098)
(Figure 2).

Predictors of persistence & adherence
In addition to the index medication, both patient age and payer type were significant predictors of persistence
and adherence in the results of logistic regression modeling. Compared with the ospemifene cohort (reference
group), only the estradiol vaginal ring demonstrated significantly higher persistence and adherence. The following
odds ratios (ORs) and 95% CIs were reported for persistence: conjugated estrogens cream (OR: 0.170, 95% CI:
0.155–0.187), estradiol vaginal insert (OR: 0.628, 95% CI: 0.573–0.687), estradiol cream (OR: 0.217, 95%
CI: 0.199–0.238) and estradiol vaginal ring (OR: 2.446, 95% CI: 2.205–2.713; p < 0.0001) (Table 3). When
predicting adherence, the following ORs and 95% CIs were reported: conjugated estrogens cream (0.069, 95% CI:
0.060–0.079), estradiol vaginal insert (OR: 0.462, 95% CI: 0.414–0.517), estradiol cream (OR: 0.113, 95% CI:
0.100–0.127) and estradiol vaginal ring (OR: 1.710, 95% CI: 1.514–1.933; p < 0.0001) (Table 4).

Adjusted cost estimate
After adjusting for differences in baseline characteristics, results of the GLM model indicated that patients in the
estradiol tablet cohort had significantly higher total costs compared with patients in the ospemifene cohort (cost
ratio 1.048; 95% CI: 1.008–1.090; p = 0.0175). Compared with the ospemifene cohort (reference group), no other
medication demonstrated significantly different total costs.
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Figure 2. All-cause healthcare costs in the 12-month postindex period.

Table 3. Predictors of persistence (logistic regression).
Variable Odds ratio Lower limit (95% CI) Upper limit (95% CI) p-value

Cohort (reference: ospemifene)

– Conjugated estrogens cream 0.170 0.155 0.187 �0.0001

– Estradiol vaginal insert 0.628 0.573 0.687 �0.0001

– Estradiol cream 0.217 0.199 0.238 �0.0001

– Estradiol vaginal ring 2.446 2.205 2.713 �0.0001

Age group (reference: 60–64)

– 45–49 0.623 0.561 0.691 �0.0001

– 50–54 0.764 0.716 0.815 �0.0001

– 55–59 0.909 0.861 0.960 0.0007

Payer type: (reference: commercial)

– Medicaid 0.761 0.629 0.922 0.0052

– Medicare risk 2.252 1.464 3.465 0.0002

– Self-insured 0.944 0.898 0.992 0.0233

– Unknown 1.178 0.924 1.503 0.1859

Specific comorbidities of interest (reference: no)

– Cardiovascular disease 0.874 0.752 1.015 0.0778

Discussion
This study is the first to examine persistence, adherence and costs of ospemifene compared with other available
LETs in the USA. Overall healthcare utilization and costs were lower for ospemifene than all other available LET
treatments, while adherence and persistence with ospemifene was highest among the nonring cohorts.

A number of over-the-counter and government-approved prescription therapies available in the USA demonstrate
effectiveness, depending on the severity of VVA symptoms. Suggested initial therapy is local, nonhormonal and
includes vaginal lubricants and moisturizers [30]. However, few clinical studies have been conducted on the efficacy
and safety of these products, some of which containing flavors, solvents or preservatives, and have warming
properties [6]. For women who do not respond to these local, nonhormonal therapies, low dose local vaginal estrogen
treatments are available in the form of cream, tablet or ring, and have exhibited efficacy for VVA symptoms with
minimal systemic absorption [6]. While local delivery of estrogen is preferred, women with complaints additional
to VVA, such as vasomotor symptoms, systemic hormone therapy is an effective treatment with the risk/benefit
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Table 4. Predictors of adherence (logistic regression).
Variable Odds ratio Lower limit (95% CI) Upper limit (95% CI) p-value

Cohort (reference: ospemifene)

– Conjugated estrogens cream 0.069 0.060 0.079 �0.0001

– Estradiol vaginal insert 0.462 0.414 0.517 �0.0001

– Estradiol cream 0.113 0.100 0.127 �0.0001

– Estradiol vaginal ring 1.710 1.514 1.933 �0.0001

Age group (reference: 60–64)

– 45–49 0.811 0.700 0.940 0.0054

– 50–54 0.902 0.821 0.992 0.0338

– 55–59 0.965 0.889 1.047 0.3907

Payer type: (reference: commercial)

– Medicaid 1.508 1.176 1.933 0.0012

– Medicare risk 2.635 1.420 4.891 0.0021

– Self-insured 0.966 0.898 1.039 0.3558–

– Unknown 1.002 0.703 1.428 0.9910

Specific medications of interest (reference: no)

– Antihypertensives 1.083 1.005 1.168 0.0370

individualized for every patient [31]. Among women using oral estrogen therapy, 75% report favorable response for
relief of VVA symptoms [6]. The only oral nonhormonal therapy approved for women with vaginal dyspareunia
and/or dryness is the SERM, ospemifene [6,17]. This study identifies five medication-based cohorts which were
chosen based on FDA approval for the same/similar indication at the time of the sampling. Of note, in 2003, the
FDA changed the approval process for this category of medication; the current ‘Estrogen and Estrogen/Progestin
Drug Products to Treat Vasomotor Symptoms and VVA Symptom’ include the MBS of VVA which was not the
case before 2003 [30]. Therefore, at the time of this sampling, the included medication cohorts of interest do not
have the exact same indications, some include general symptoms of VVA, others such as ospemifene, were only
indicated for dyspareunia, a symptom of VVA.

In 2002, after many years of popularity of HRT usage, the clinical landscape shifted with the first results from
the randomized comparison of estrogen and progestin with placebo in the Women’s Health Initiative (WHI) data
which showed that HRT was actually associated with increasing rates of cardiovascular disease, dementia and
hormone dependent cancer such endometrial cancer and breast cancer [32]. Physicians were conflicted about the
WHI results and its implications. Current LET formulations include vaginal creams, vaginal rings and vaginally
administered tablets. Of note, neither LET regimens nor SERMs were studied in the WHI [33], and there is no
evidence to support a risk for LET or ospemifene similar to that for systemic estrogen therapy [32,34].

Based on the study’s findings, ospemifene patients demonstrated significantly greater adherence and persistence
when compared with other nonring LETs (p < 0.0001). Ospemifene also had significantly lower mean outpatient
costs of any of the LET cohorts, including the estradiol vaginal ring (p = 0.0011). Total healthcare costs were lower
for ospemifene patients compared with all other LETs, including the estradiol vaginal ring, though after adjusting
for baseline characteristics the effect is limited to ospemifene compared with estradiol tablets. Given the delivery
method of estradiol via the vaginal ring, higher persistence and adherence is expected (e.g., longer period of time
between required refills, no requirement for oral dosing/administration); a comparison of healthcare utilization and
costs among all available LETs provides an additional assessment of the available dyspareunia treatment options.
It should be noted that total healthcare costs for the ospemifene cohort were lower compared with other cohorts
both before and after initial treatment, indicating that there may be inherent differences in the medication cohorts
not measured in this analysis such as income or coverage differences.

Patient preference plays a significant role in the management of dyspareunia and adherence to treatment [6,35].
When a patient is not satisfied with their medication, their adherence to that medication is lower. Patient preference
is also directly linked to the method of administration [12]. In the recent EMPOWER survey of postmenopausal
women, the most satisfied patients were users of an oral medication (67%), while the least satisfied were utilizers
of the vaginal ring (33%) [8]. Via a survey, Minkin et al. found that postmenopausal women using vaginal rings
delayed refilling their prescription for several reasons: difficult insertion and removal, they and/or their sexual
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partner could feel the ring, concerns about infection including hygiene and cleanliness, or because the ring does not
contain the lowest effective dose of estrogen available [22]. Among women who expressed a preference for treatment
administration, the REVIVE (REal Women’s VIews of Treatment Options for Menopausal Vaginal ChangEs)
survey found that 55% preferred an oral formulation for relief of their postmenopausal symptoms before an oral
treatment was available in the USA [14]. These results are consistent with the findings of this study regarding nonring
treatments.

Limitations
There are several limitations inherent in using administrative claims data for real-world studies, which should be
considered when evaluating this study’s findings. As with any such analyses, it needs to be stated that claims are
collected for the purposes of payment resolution rather than for research. In addition, any claims analysis is limited
by the reported codes, which can include coding mistakes such as undercoding [36]. The adherence data only
capture whether patients filled their prescription, not whether they actually took the prescription. The prevalence
and availability of novel therapies within the selected study inclusion period could bias categorization of patients
into specific medication cohorts, given that the first prescription of interest was selected as index date. The impact
of patients’ out-of-pocket expenses for specific medications of interest was not studied. The data and the chosen
payer perspective limited the cost analysis portion of this study to direct cost estimation. As dyspareunia is associated
with considerable indirect costs [37,38], the total healthcare costs presented here inherently underestimate the overall
cost of treatment. Claims data permit focus on commercial managed care patients, but the results may not be
generalizable to patients with other types of healthcare plans, such as traditional Medicare.

Conclusion
This study reflects real world use of treatments of dyspareunia a symptom of VVA in postmenopausal women.
Ospemifene patients had significantly greater adherence and persistence compared with the other nonring LETs:
conjugated estrogen cream, estradiol vaginal insert and estradiol cream (p < 0.0001). The once every 3 months
estradiol vaginal ring group exhibited higher adherence and persistence compared with daily use products. Future
studies on adherence and persistence will provide further understanding on how to improve individualization of
treatment of VVA symptoms.

Summary points

• This study is the first to examine persistence, adherence and healthcare utilization and costs of ospemifene
compared with other available local estrogen therapies (LETs) in the USA.

• Ospemifene patients demonstrated significantly greater adherence and persistence when compared with other
nonring LETs (p < 0.0001).

• Ospemifene also had significantly lower mean outpatient costs of any of the LET cohorts, including the estradiol
vaginal ring (p = 0.0011).

• Total healthcare costs were lower for ospemifene patients compared with all other LETs, including the estradiol
vaginal ring.

• Given the delivery method of estradiol via the vaginal ring, higher persistence and adherence is likely expected
(e.g., longer period of time between required refills, no requirement for oral dosing/administration); a
comparison of healthcare utilization and costs among all available LETs provides an additional assessment of the
available dyspareunia treatment options.
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