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Background: Genitourinary syndrome of menopause
(GSM) is a highly prevalent, underdiagnosed condition
that can significantly impair quality of life (QoL). This
study evaluates real-world treatment trends for GSM
to better understand current management practices and
highlight ongoing gaps in care. The background is in a
different font than the rest of the abstract.

Methods: We queried the TriNetX database for patients
with a diagnosis of postmenopausal atrophic vaginitis
(ICD N95.2) and treatment information from 2004—
2024. A combination of RxNorm and International
Classification of Diseases-10 (ICD) codes was used to
classify disease and treatment type, including topical
estrogen (RxNorm 4083, 4099), Ospemifene (RxNorm
1370971), Prasterone (RxNorm 3143), and hormone
replacement therapy (HRT, ICD Z79.890). Demographic
information about the patients’ age and sex was collected.

Results: Overall, there were 2,867,232 cases of GSM
identified. 71.22% (n = 2,042,024) of the cohort did
not receive any treatment. Of patients undergoing treat-
ment, the majority underwent a single intervention
(n=740,922,89.79%). Of single medical therapy cases,
topical estrogen (n = 656,825; 88.64%) was most com-
mon, followed by HRT (n = 78,855, 10.64%), Prasterone
(n = 3691; 0.50%), and lastly Ospemifene (n = 1551;
0.21%). Very few patients underwent multiple inter-
ventions (n = 31,339; 9.1%), the majority of which
were prescribed topical estrogen with HRT (n = 70,392;
83.52%).

Conclusions: Most women diagnosed with GSM did
not receive treatment. Among those treated, topical estro-
gen was the predominant therapy. Newer therapies were
underutilized, though it is unclear whether this is due to
provider familiarity, patient preference, or access. Fur-
ther research is warranted to elucidate the underlying
reasons for undertreatment in this population.
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Introduction

Genitourinary syndrome of menopause (GSM) has a
reported prevalence of 50%—-80% in postmenopausal
women, yet it remains underdiagnosed and under-
treated."” GSM is combination of genital, sexual, and
urinary symptoms arising from estrogen deficiency
that poses profound consequences for a woman'’s
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quality of life (QoL).' The primary symptoms include
vaginal dryness, burning, irritation, decreased lubri-
cation, dyspareunia, postcoital bleeding, urinary
urgency, frequency, nocturia, dysuria, incontinence,
and recurrent urinary tract infections (UTIs).! While
most GSM patients may only liaison with primary
care and gynecology, incontinence and recurrent UTIs
commonly prompt presentation to urology clinics.’
Unlike many other concerns associated with
hypoestrogenism, such as vasomotor symptoms, the
genitourinary effects do not improve over time
unless intervention is provided."” There are treat-
ments for GSM ranging from non-hormonal therapies
like lubricants and moisturizers to the gold stan-
dard topical estrogen, to systemic therapies such
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as hormonal replacement therapy. The US Food
and Drug Administration (FDA) has also approved
non-estrogen pharmacologics, like Prasterone, an
intravaginal dehydroepiandrosterone (DHEA) insert,
and oral Ospemifene, a selective estrogen receptor
modulator, for GSM treatment. Prasterone has shown
to improve sexual symptoms associated with GSM,
including arousal, vaginal lubrication, and dyspare-
unia. It is locally metabolized in vaginal tissues to
active androgens, which are then aromatized to form
estrogens. Ospemifene is an oral therapy that allevi-
ates dyspareunia by acting as an estrogen receptor
agonist in the vaginal epithelium."**

In recent years, energy-based technologies, like
vaginal carbon dioxide lasers and erbium:YAG
(Er:YAG) lasers, have been used off-label to man-
age refractory cases of GSM. These devices deliver
controlled thermal energy to the vaginal mucosa,
aiming to induce collagen remodeling, neovascular-
ization, and thickening of the epithelium, thereby
restoring some premenopausal tissue characteristics
and improving symptoms. However, the evidence
on these therapies is mixed. One meta-analysis by
Khamis et al. reported some subjective symptom
improvement, while a systematic review by Zerzan
et al. found little to no difference between CO,
laser and sham treatment in symptom severity, QoL,
or vaginal health after 12 months.”® These modali-
ties remain investigational, and further studies are
needed to optimize care.

Patients remain highly frustrated and confused
regarding the lack of access to education and treat-
ment for their symptoms.”* Patients are often hesitant
to discuss genitourinary conditions, and the mani-
festations and treatment options of GSM are poorly
understood by lay people and many physicians.
Given that GSM affects majority of postmenopausal
women, regular screening should be conducted for
all postmenopausal patients.”'’ Engagement in open
discussion and shared decision-making can empower
patients to better understand their own health and
take action to improve QoL.

Given the sensitive nature and evolving definition
of GSM, the quality of care being provided to patients
appears unclear.’ Better understanding of current
patterns in GSM treatment is paramount to address-
ing barriers and improving access for this patient
population. In this study, we aimed to use the TriNetX
global database to identify patterns in utilization of
various treatment options for GSM.
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Methods

Ethical concern

Our study was exempt from the Institutional Review
Board because it is a secondary analysis of a deiden-
tified database.

Database

The TriNetX database (https://live.trinetx.com)
(accessed on 27 July 2025) was used to collect
deidentified patient information from 2004-2024.
The database comprises over 250 million de-
identified patient records sourced from more than
120 healthcare organizations across 30 countries from
North America, Europe, Latin America, and Asia,
providing a diverse and representative sample of
real-world clinical practice.” The database enables
analysis of large-scale treatment trends over time
and provides population-level insights into clinical
practice that are not possible with traditional
literature reviews (e.g., PubMed or Scopus).

Data collection

Our retrospective cohort analysis included all females
(=51 years) who have been diagnosed with GSM
(ICD N95.8) or menopause related genitourinary
illnesses. Since GSM was formally introduced in
2014," it is a relatively new term and less frequently
used to categorize genitourinary tract symptoms
related to menopause. Therefore, we included
other menopause related genitourinary track
diagnoses, such as postmenopausal atrophic vaginitis
(N95.2), dyspareunia (N94.1), recurrent urinary tract
infections (Z87.440), urinary urgency/incontinence
(R39.15, N39.41, N39.498), urinary frequency
(R35.0), dysuria (R30.0), postcoital and contact
bleeding (N93.0), pruritus vulvae (L29.2), and
vaginal irritation (N89.8), to provide a robust all-
encompassing analysis. Interventions for GSM
included topical estrogen (RxNorm 4083, 4099),
Ospemifene (RxNorm 1370971), Prasterone (RxNorm
3143), and hormone replacement therapy (HRT)
(ICD Z79.890). Demographic information about the
patient’s age and race was collected.

Statistical analysis

Descriptive statistics were used to report the number
and percentage of patients receiving no intervention,
a single therapy, or multiple therapies. Treatment
distributions were calculated across different inter-
vention types and combinations.
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Results

From 2004-2024, there were 2,867,232 patients diag-
nosed with GSM or a GSM related condition in our
cohort. The mean age was 70 & 12 years. Most of
the patients (n = 2,042,024; 71.22%) did not undergo
treatment despite being diagnosed with GSM or GSM
related symptoms. Of the patients who underwent
treatment, most were treated with a single interven-
tion (n = 740,922, 89.79%). Topical estrogen was the
most popular treatment (n = 656,825; 88.64%), fol-
lowed by HRT (n = 78,855; 10.64%), Prasterone (n =
3691; 0.50%), and Ospemifene (n = 1551; 0.21%). All
cohorts had similar demographics, and the mean age
of patients was 70 + 12 years, 72 £ 11 years, 65 & 9
years, and 66 & 7 years, respectively.

Few patients underwent multiple treatments (n =
84,286; 10.21%), among which the combination of
HRT and topical estrogen was the most popular (n =
70,392; 83.52%). The mean age of patients within the
group was 69 £ 10 years. Among the patients who
underwent multiple interventions, 8.70% (n = 7331)
used a combination of topical estrogen and Pras-
terone (mean age = 66 + 9 years). A combination of
all therapies, including topical estrogen, Ospemifene,
Prasterone, and HRT, was the least popular interven-
tion with only 45 patients (0.05%) undergoing the
treatments (mean age = 66 =+ 6 years) (Figure 1).

Discussion

The current study provides a snapshot of the current
treatment distribution of GSM patients. Most patients
were not treated for their symptoms (71.22%) despite
being diagnosed with GSM or GSM-related condi-
tions. Of the patients on treatment, most underwent
a single medical therapy (89.79%). Very few patients
had to step up their treatments to a combination of
therapies (10.21%).

Interestingly, the mean age of diagnosed patients
in our cohort was 70 + 12 years, which is older than
the expected onset of GSM, typically within a few
years after menopause (late 50 s). Because TriNetX
captures patients’ most recent age rather than the age
at diagnosis, the reported mean age may overesti-
mate the true age at symptom onset. Additionally,
this likely reflects the chronic, progressive nature of
GSM, where many women do not seek care until
symptoms worsen. Younger postmenopausal women
may be underrepresented in the database due to
delayed diagnosis.

The low-estrogen state during peri- and post-
menopausal periods manifest in various health

problems, of which genitourinary symptoms are
especially concerning as they are chronic and will
worsen without treatment.”! Hence, treatment is
necessary and observation alone is inadvisable.
Yet, majority of women diagnosed with GSM go
untreated. Untreated GSM can diminish a patient’s
QoL by negatively affecting their confidence and
intimacy with their partners.”

Topical estrogen is the gold standard treatment for
women experiencing GSM without systemic mani-
festations of menopause.” Local application of low
dose estrogen has been shown to improve the vaginal
microbiome and the gross vaginal mucosal appear-
ance. It can also relieve GSM symptoms such as
dysuria, stress urinary incontinence, recurrent UTIs,
and urinary urgency and frequency.” Despite its ben-
efits, patients are often hesitant due to safety concerns
about hormonally driven adverse effects. However,
recent studies have found no associations between
low-dose topical estrogen and increased risk of
thromboembolism.'* Moreover, cases of endometrial
pathologies were extremely rare.”” Additionally, vagi-
nal estrogen has been found to be safe, with research
demonstrating that it does not significantly ele-
vate serum estrogen levels, even in postmenopausal
women with a history of breast cancer.” Consid-
ering vaginal estrogen is generally safe for most
menopausal women and can significantly improve
their QoL, it is imperative that physicians are proac-
tive about discussing and educating their patients on
vaginal estrogen.

Our data shows, among treated patients, HRT
was most utilized after topical estrogen. HRT is usu-
ally recommended for women who are experiencing
severe systemic systems, like vasomotor dysfunc-
tion, in addition to genitourinary symptoms. These
women are either given estrogen alone or a combi-
nation of estrogen and a progestogen. While HRT is
effective for systemic menopausal symptoms, it may
not fully address all GSM symptoms, like hypoactive
sexual desire."

Prasterone and Ospemifene are treatment options
for patients primarily experiencing dyspareunia and
vaginal dryness associated with GSM. In randomized
controlled trials, Prasterone significantly decreased
the percentage of vaginal epithelial parabasal cells,
increased the percentage of vaginal epithelial super-
ficial cells, decreased vaginal pH, and improved the
dyspareunia compared to a placebo after 12 weeks.”’
Ospemifene is approved by the FDA for the treatment
of dyspareunia, and several studies have also shown
improvement in vaginal pH and dryness with daily
use. These therapies may be an option for patients
whose symptoms persist despite initial therapies ****;
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FIGURE 1. Treatment Pathways in Genitourinary Syndrome of Menopause. Most women with GSM were
untreated (n =2,042,024; 71.22%). Among those treated, topical estrogen was most common (n = 656,825; 88.65%),
followed by hormone replacement therapy (HRT) (n = 78,855; 10.64%) and combination therapy (n = 84,286;

10.21%)

however, our data show these pharmacologic agents
are rarely used.

Treatment for GSM may greatly improve a
woman’s QoL; however, our analysis shows that most
women do not undergo treatment for their symp-
toms. Given that there are about 29 million women
over the age of 51 in the TriNetX database and the
incidence of GSM in post-menopausal women is 70%,
we expected around 20 million cases of GSM.” It
is likely that women are not seeking treatment for
their symptoms because they may be hesitant to
have these conversations, may not realize treatment
options exist, or even that their symptoms are related
to menopause.” Hot flashes are a common and pub-
licly discussed part of menopause, but very few
know about recurrent UTIs, urinary incontinence,
and dyspareunia. Many times, women also feel their
symptoms are not significant enough to bring up
with their doctors. Some women might also be
embarrassed to openly discuss their symptoms with
healthcare professionals due to the stigma that sur-
rounds menopause. It is imperative that healthcare
professionals proactively assess for the full spectrum
of GSM symptoms rather than waiting for patients to
report them. Even if not all components are present,

clinicians should routinely inquire about genital, sex-
ual, and urinary concerns. When possible, validated
questionnaires such as the Vulvovaginal Symptoms
Questionnaire, or the Menopause-Specific Quality of
Life Questionnaire (MENQOL), should be used to
facilitate comprehensive and sensitive screening.

A recent cross-sectional study of Turkish post-
menopausal women found that only about half of
those with symptoms had ever sought medical care.”
Similar findings were reported by the GENISSE study
in Spain where there was a high prevalence of GSM
with minimal efforts made to seek care.”” This mir-
rors our own findings, highlighting a global trend
of under-recognition and under-treatment of GSM.
The authors speculated this trend could be partially
attributed to a lack of standardized diagnostic crite-
ria for GSM.” Given the syndrome’s overlap across
genital, sexual, and urinary domains, there is a grow-
ing need for collaborative efforts between urologists
and gynecologists to develop a unified diagnos-
tic framework to reduce diagnostic ambiguity and
improve care.

Additionally, patients have safety concerns about
using estrogen containing products due to the pres-
ence of the black box warning that lists endometrial
cancer, cardiovascular disease, breast cancer, and
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dementia as possible side effects.”” However, multiple
large scale studies have shown the risks of cardio-
vascular disease and cancer are not elevated among
postmenopausal women using vaginal estrogens.*"*’
And when we discuss treating GSM, it is important to
educate women on the risks and benefits of hormones
so they can choose the best decision for themselves.

Our analysis is not without limitations. First,
TriNetXis a large, deidentified database and the accu-
racy of its data depends on accurate data entry by
the physician. This includes patient demographics,
clinical characteristics, and ICD-10 or RxNorm codes.
Due to the limitations of the database, we could
not include patients who were prescribed pelvic
floor exercises or over-the-counter treatments such
as lubricants and moisturizers as there are no codes
for these treatments. Additionally, the database does
not capture medication timing at a granular level, so
we could not determine whether multiple treatments
were prescribed concurrently or sequentially. Lastly,
it is not possible to ascertain the actual usage and
duration of medical treatments. However, this project
still provides a bird’s eye view of treatment patterns
for GSM and is a great starting point in understand-
ing and improving the current treatment patterns. It
especially showcases how topical estrogen is a great
tool for treating GSM but is being underutilized.

Conclusions

Despite having a profound negative impact on the
QoL of post-menopausal women, very few patients
with GSM seek treatment for their symptoms largely
due to the stigmatization of menopause and safety
concerns about hormonal treatments. Hence, effective
pharmacologics with minimal side effects, like low-
dose topical estrogen, are grossly underutilized. It
is imperative for healthcare providers to be knowl-
edgeable in recognizing genitourinary symptoms of
menopause and adequately counseling patients on
the benefits and drawbacks of its treatments.
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