
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=igye20

Gynecological Endocrinology

ISSN: 0951-3590 (Print) 1473-0766 (Online) Journal homepage: http://www.tandfonline.com/loi/igye20

What do TSECs provide in the menopausal
hormone therapy?

Placido Llaneza, Joaquim Calaf, Ana Rosa Jurado, Nicolas Mendoza, Borja
Otero, Francisco Quereda, Rafael Sánchez-Borrego & Daniel Lubian

To cite this article: Placido Llaneza, Joaquim Calaf, Ana Rosa Jurado, Nicolas Mendoza,
Borja Otero, Francisco Quereda, Rafael Sánchez-Borrego & Daniel Lubian (2018): What do
TSECs provide in the menopausal hormone therapy?, Gynecological Endocrinology, DOI:
10.1080/09513590.2018.1474869

To link to this article:  https://doi.org/10.1080/09513590.2018.1474869

Published online: 23 May 2018.

Submit your article to this journal 

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=igye20
http://www.tandfonline.com/loi/igye20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/09513590.2018.1474869
https://doi.org/10.1080/09513590.2018.1474869
http://www.tandfonline.com/action/authorSubmission?journalCode=igye20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=igye20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/09513590.2018.1474869
http://www.tandfonline.com/doi/mlt/10.1080/09513590.2018.1474869
http://crossmark.crossref.org/dialog/?doi=10.1080/09513590.2018.1474869&domain=pdf&date_stamp=2018-05-23
http://crossmark.crossref.org/dialog/?doi=10.1080/09513590.2018.1474869&domain=pdf&date_stamp=2018-05-23


REVIEW ARTICLE

What do TSECs provide in the menopausal hormone therapy?

Placido Llanezaa, Joaquim Calafb, Ana Rosa Juradoc, Nicolas Mendozad, Borja Oteroe, Francisco Queredaf,
Rafael S�anchez-Borregog and Daniel Lubianh

aHospital Universitario Central de Asturias, Oviedo, Spain; bFundaci�o Puigvert Barcelona, Barcelona, Spain; cInstituto Europeo de Sexologia,
Marbella, Spain; dDepartment of Obstetrics & Gynecology, University of Granada, Granada, Spain; eHospital Unversitario de Cruces, Bilbao,
Spain; fDepartment of Obstetrics & Gynecology, University of Miguel Hen�andez, Elche, Alicante, Spain; gDiatros, Barcelona, Spai'n; hHospital
Universitario de Puerto Real, Puerto Real, Spain

ABSTRACT
Tissue-selective estrogen complex (TSEC) is projected as a progestogen-free option for the treatment of
estrogen deficiency symptoms in postmenopausal, non-hysterectomized women. TSEC combines the
benefits of estrogen with a selective estrogen receptor modulator (SERM), in this case bazedoxifene
acetate (BZA), which has an antagonistic effect on the endometrium, thus avoiding the use of progestins.
The authorized TSEC combination (conjugated estrogens [CE] 0.45mg/BZA 20mg) for the alleviation of
vasomotor symptoms has been demonstrated in randomized clinical trials compared with placebo or
menopausal hormone therapy (MHT). In addition, TSEC has shown improvements in quality of life
and vaginal atrophy. In respect to MHT using progestins, the benefits of TSEC are found mainly in the
bleeding pattern, amenorrhea rate, and reduction in mammary repercussion (i.e., breast tenderness
and radiological density). The objective of this guide will be to analyze the efficacy and safety of TSEC
consisting of CE/BZA in postmenopausal women.
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Introduction

The main components of menopausal hormone therapy (MHT)
are estrogen and progestins. Estrogen-only MHT is given to
hysterectomized women. Progestins are added in regimens for
non-hysterectomized women to reduce the increased risk of
endometrial hyperplasia and carcinoma, which occurs with
unopposed estrogen. Different routes of administration can be
used for individual hormones. The routes of administration are
oral, transdermal (patches and gels), subcutaneous (implants),
and vaginal [1,2].

Bazedoxifene (BZA), a selective estrogen receptor modulator
(SERM) approved for the treatment of postmenopausal women
at risk of fracture, antagonizes the effects of estrogen on the
endometrium [3]. Conjugated estrogens (CE) plus BZA is a
tissue-selective estrogen complex (TSEC). In Europe, the combin-
ation of 0.45mg CE/20mg BZA is indicated for the treatment of
estrogen deficiency symptoms in postmenopausal women with a
uterus (with at least 12 months since the last menses) for whom
treatment with progestin-containing therapy is not appropriate
[4]. The FDA has approved the combination for women who
suffer from moderate-to-severe hot flashes (vasomotor symp-
toms) associated with menopause and to prevent osteoporosis
after menopause [5]. Double-blind, randomized, placebo-
controlled, phase 3 studies, known as the Selective estrogens,
Menopause, And Response to Therapy (SMART) trials, have
investigated the efficacy of CE/BZA for relieving vasomotor
symptoms (VMS), the effects on bone mass, and endometrial and
breast safety in postmenopausal women [6].

The objective of this guide will be to analyze the efficacy
and safety of TSEC consisting of BZA/CE in postmenopausal
women.

Methods

To clarify the clinical practice guidelines and to classify the
quality of the evidence and the strength of the recommendations,
the Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) system was used [7].

To obtain the recommendations, we searched the MEDLINE,
EMBASE, PubMed, Scopus, and Cochrane databases for all
articles (in any language) published in peer-reviewed journals
through December 2017 using the search strategy described in
the Appendix. Reference lists from papers identified by the
search and key reviews were hand-searched to identify additional
publications. Studies that were in press in peer-reviewed journals
and available online ahead of publication were also considered.
Full articles that met the inclusion criteria were reviewed in
detail. Other relevant papers were used for references.

Experimental studies

Although the molecular mechanisms responsible for the anti-
proliferative effect of BZA have not been completely elucidated,
several hypotheses have been outlined that place it as one of the
SERMs with anti-estrogenic capacity in the endometrium [8].

From a genetic perspective, studies have analyzed the effects
of estrogen and progesterone on the expression of genes related
to endometrial proliferation, hyperplasia, and endometrial adeno-
carcinoma. One of the candidate genes synthesizes fibroblast
growth factor 18 (FGF18 gene), a factor that promotes epithelial
proliferation. The FGF18 gene is increased in endometrial adeno-
carcinoma and inhibited by progesterone. BZA inhibits the
synthesis of FGF18 in endometrial stromal cells via a method
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that differs from progesterone [9]. In addition, BZA participates
in the degradation of alpha estrogen receptors, a unique effect
among most SERMs [10].

Clinical trials

The efficacy and safety of TSEC with CE/BZA have been
evaluated in pivotal phase III studies, including Selective
estrogens, Menopause, And Response to Therapy (SMART) trials
[11–15]. These are multicenter, randomized, double-blind,
placebo-controlled trials conducted in postmenopausal women
with a uterus. Four of these trials also used an active control
with raloxifene (SMART-1), BZA without CE (SMART-3) or
with CE combined with medroxyprogesterone acetate (CE/MPA)
(SMART-4), or BZA without CE (SMART-5). Table 1 summa-
rizes the SMART trials and their endpoints.

Vasomotor symptoms

Of the pivotal trials, only SMART-2 used the number and inten-
sity of hot flashes as its main variable. The study was performed
on 332 healthy postmenopausal women aged 40–65 years with
moderate or intense hot flashes. At the end of the 12-week study,
the mean number of moderate and severe hot flashes and the
severity of these hot flashes were reduced with CE/BZA
compared with placebo (�7.63 ± 0.36 vs.�4.92 ± 0.48, p< .001;
and�0.87 ± 0.08 vs.�0.26 ± 0.11, p< .001, respectively) [12]. In a
later analysis, an increase in the number of women who did not
experience hot flashes or who experienced more days without
them was noted [16].

The efficacy on hot flashes was a secondary objective of
SMART-1, where reductions in their frequency and severity were
observed with CE/BZA compared with placebo and raloxifene.
These effects remained after 2 years of treatment [11]. However,
data comparing CE/BZA and other MHT regarding the reduction
in hot flashes are not available. Only one study showed a similar
efficacy for relieving hot flashes between CE 0.45mg/BZA 20mg
and CE 0.625mg/MPA 1.5mg, but the principal purpose of this

article was to determine the effects of CE/BZA on sleep and
health-related quality of life (HRQoL) [17].

Health-related quality of life

In addition to their effects on vasomotor symptoms (VMS),
TSEC combinations are effective in improving sleep quality
and HRQoL.

In the SMART-2 trial, the sleep scale and HRQoL improved
in women treated with CE/BZA compared with placebo [12]. In
addition to the reduction in hot flashes, improvement was
observed in all sleep parameters (falling asleep, sleep adequacy,
and sleep disturbance p< .001) and the total treatment-specific
quality of life (MENQoL) score (p< .001) [18].

In another series of 459 women, improvements were similar
to women treated with CE/MPA in hot flashes, sleep quality, and
HRQoL after 1 year of treatment [17].

CE/BZA appears to affect sleep more directly in women who
have severe VMS but more indirectly via improvements in VMS
in women with less severe VMS. Similarly, benefits of CE/MPA
on sleep disturbance in the overall SMART-5 population were
largely attributed to the reduction in VMS [19].

Similarly, in a post hoc SMART-2 study, CE/BZA improved
HRQoL in postmenopausal women with bothersome hot
flashes [17]. Other studies that evaluated HRQoL as a secondary
objective achieved similar results [18–23].

Vaginal and sexual health

The SMART-3 trial was specifically designed to evaluate the
effect of CE/BZA on vulvovaginal atrophy (VVA). This trial
included 664 postmenopausal women aged 40–65 years. Women
who received CE/BZA exhibited improvement in the percentage
of superficial vaginal cells and parabasal cells in week 12 (p< .01
compared with placebo). However, significant differences in the
reduction in vaginal pH and improvement in the most bother-
some vulvovaginal symptoms (i.e., dyspareunia, vaginal dryness)

Table 1. Main efficacy results for TSEC from the SMART trials.

Study and trial registration Objective Main results

SMART 1
NCT00675688 [11]

Effects on menopausal symptoms,
metabolic parameters, and overall
safety vs. BZA, HT (CE/MPA), and PBO

� Reduction of the moderate-severe daily hot flushes (p< .05 vs. PBO) and its
severity (p< .001 vs. PBO)

� Improvements in sleep parameters (p< .05 vs. PBO)
� Improvements in lipid parameters and homocysteine levels, no changes in

carbohydrate metabolism, and only minor effects on some coagulation parameters
� Endometrial safety
� Breast pain and adverse events similar to placebo

SMART 2
NCT00234819 [12]

Safety and efficacy treating moderate to
severe vasomotor symptoms vs. BZA, HT
(CE/MPA), and PBO

� Reduction in the number and severity of hot flashes (p< .001 vs. PBO)
� Improvements in sleep parameters (p< .05 vs. PBO)
� Improvements in satisfaction and quality of life (p< .05 vs. PBO)

SMART 3
NCT00238732 [13]

Efficacy and safety of two doses of TSEC
vs. PBO for the treatment of moderate to
severe VVA associated with menopause

� Increase in superficial and intermediate cells, and decrease in parabasal
cells (p< .01 vs. PBO)

� Improvements in satisfaction, vasomotor symptoms, sexual function, and quality of
life (p< .05 vs. PBO)

SMART 4
NCT00242710 [14]

Endometrial safety and BMD effects
vs. HT (CE/MPA) and PBO

� Endometrial safety similar to PBO
� Bleeding and breast tenderness lower than HT (p< .05)
� Improve lumbar spine and total hip BMD (p< .001 vs. PBO)
� Favorable safety/tolerability profile over 1 year

SMART 5
NCT00808132 [15]

Endometrial safety and BMD
effects vs. BZA alone, HT, and PBO

� Low endometrial hyperplasia incidence (<1%) in all groups
� Cumulative amenorrhea rates similar to PBO and BZA and higher than HT (p< .001)
� Improve lumbar spine and total hip BMD (p< .001 vs. PBO)
� Breast tenderness similar to PBO and BZA and significantly lower than HT (p< .01)
� Adverse event rates were similar among the groups
� Serious AEs overall and AE-related discontinuation rates lower than HT

BZA: bazedoxifene; CE: conjugated estrogen; HT: hormone therapy; MPA: medroxyprogesterone acetate; PBO: placebo; SMART: Selective estrogens, Menopause, And
Response to Therapy; TSEC: tissue-selective estrogen complex; VVA: vulvar/vaginal atrophy.
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(p< .05) were observed only with a CE 0.625mg/BZA dose and
not with the commercialized dose (CE 0.45mg) [13].

Changes in vaginal cytologies and improvement in dyspar-
eunia were assessed as secondary objectives in the SMART-1
trial, where women treated with CE/BZA exhibited an increase in
superficial and intermediate cells together with a reduction
in parabasal cells (p< .001). The number of women who
complained of dyspareunia also decreased from the 9th to 12th
week (p< .05) [13].

Sexual function was evaluated in the SMART-3 trial with the
MENQoL and the Arizona Sexual Experiences Scale (ASEX).
Compared with placebo, any CE/BZA dose exhibited an increase
in vaginal lubrication (p< .05) in the ASEX. The total scores
reported from this questionnaire increased for the two doses of
CE/BZA at 12weeks (p< .001) compared with the scores
reported for the group treated only with BZA, and significant
improvements were also noted (p< .05) in the excitation,
orgasm, and lubrication domains. When the MENQoL was used,
sexual function improved with any CE/BZA dose compared with
placebo and BZA alone (p< .001) [13].

A post hoc analysis of the SMART-3 trial examined the
relationship between sexual function and the signs and symptoms
of VVA, and an approximately linear relationship was noted
between these factors. Sexual function improved as dyspareunia
and other VVA symptoms decreased [24]. Data comparing
CE/BZA and other MHTs regarding the effect on VVA are
not available.

Bone effects

The efficacy of CE/BZA on bone was evaluated in the SMART-1,
-4, and -5 trials. In all of these trials, a significant increase in
lumbar and hip bone mineral density (BMD) was observed com-
pared with placebo. In SMART-1, lumbar and hip BMD was also
increased compared with raloxifene [11]. In SMART-5, the
increase was smaller than that for CE/MPA in the spinal column;
however, the dropout rate with this MHT was higher [15]. In
SMART-5, the increase was smaller than that for CE/MPA in the
spinal column; however, the dropout rate with this MHT was
higher [15].

In a combined analysis of SMART-1 and -5, CE/BZA
increased lumbar and hip BMD compared with placebo, inde-
pendently of user risk, using the Fracture Risk Assessment Tool
(FRAX) [25]. The results for BMD have been corroborated in
Black and Latin American patients [26].

However, in Spain, the CE/BZA combination has not been
approved for the treatment of postmenopausal osteoporosis [6].

Safety

Globally, the safety of CE/BZA has been analyzed in a total of
4868 postmenopausal women who participated in the five
SMART trials (3322 for at least 1 year, and 1999 for 2 years).
Of these, 1585 received the commercial dose (CE 0.45mg/
BZA), and 1241 received placebo. The most frequent adverse
effect was abdominal pain (greater than 10% of patients)
followed by vulvovaginal candidiasis, constipation, diarrhea,
nausea, muscle spasms, elevated triglycerides, headache,
arthralgia, myalgia, back and limb pain, nasopharyngitis, and
the flu [11,27].

Endometrial effects

Endometrial hyperplasia was the main measurement of the
SMART-1 and -5 trials. The minimum effective dose of BZA for
preventing hyperplasia at 2 years was 20mg [28].

In SMART-1, the incidence of endometrial hyperplasia over
2 years was<1% with any dose of CE (0.625 or 0.45mg)/BZA
(20 or 40mg), similar to that observed with placebo. Similarly,
the endometrial thickness observed with any CE/BZA dose was
similar to that observed with placebo. Taken together, these data
suggest endometrial safety and were appropriate for regulatory
approval [4,5].

In SMART-5, a case of endometrial hyperplasia was observed
in each of the CE/BZA groups and the placebo group at 12
months, whereas these cases were not observed in the groups
that received only BZA or CE/MPA. No cases of endometrial
carcinoma were reported [15]. Endometrial safety was also the
primary endpoint in the SMART-4 trial, which reported no cases
of hyperplasia with CE 0.45mg/BZA, CE 0.45mg/MPA, or
placebo, but three cases with CE 0.625mg/BZA (1.1%), the TSEC
combination not marketed [14].

In a study combining the five SMART trials, the findings of
the endometrial biopsies, ultrasounds, and daily bleeding records
were analyzed together. Entirely, the rate of endometrial
hyperplasia was maintained below 1% [29].

Regarding endometrial cancer, there was only one case in all
of the SMART studies, which occurred in a woman taking CE
0.45mg/BZA. Consequently, the incidence rate of endometrial
cancer was 0.4 per 1000 woman-years (95% confidence interval
[CI] 0.0–2.4), and the risk ratio (RR) was 0.9 (95% CI 0.2–4.8)
for CE 0.45mg/BZA [29].

Similarly, the analysis of the subpopulations of these studies,
particularly in Latin American women, indicates similar safety to
that recorded in the general population [26].

Several randomized controlled trials (RCTs) have analyzed the
degree of endometrial suppression between the levonorgestrel
intrauterine system (LNG-IUS) and various other routes of pro-
gestogen administration. Although no endometrial hyperplasia
was observed in any route, a greater degree of suppression of
endometrial proliferation was achieved with the LNG-IUS [30].
However, no studies comparing the endometrial effect of BZA
vs. progestogens are available.

In a recent systematic review including 28 studies regarding
MHT and the risk of endometrial cancer, the authors concluded
that use of unopposed estrogen, tibolone, and sequential
combined therapy increases the risk of endometrial cancer.
Continuous combined therapy seems risk-free, but this may not
be the case not when micronized progesterone is used [2].

Breast effects

The data obtained in laboratory studies reveal that BZA alone or
in combination with CE exerts an anti-estrogenic effect on breast
tissue; however, the effect is inferior compared with other
SERMs (raloxifene or lasofoxifene) [31–33].

Breast pain/tenderness are common complaints of women
using traditional MHT. In contrast, in SMART-1 and SMART-5,
the incidence rates of breast pain/tenderness with CE/BZA were
comparable to those of placebo, whereas significantly (p¼ .001)
higher rates of breast tenderness were observed with CE/MPA
than CE/BZA in SMART-5 [11,34].

Similarly, while mammographic density did not change
with CE/BZA, CE/MPA significantly (p¼ .001) increased breast
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density compared with placebo, as it did in the Women’s Health
Initiative (WHI) trial [35].

In clinical studies, the incidence of breast cancer in more than
3700 women treated with CE/BZA was the same as that observed
with placebo at 2 years of follow-up (SMART-1 and 5). No
changes were observed in the radiological density, mastodynia, or
benign pathology [36,37].

Fournier et al., using data from the French E3N cohort study,
found that the association of estrogen–progestogen combinations
with breast cancer risk varied significantly according to the type
of progestogen. The RRs were 1.00 (0.83–1.22) for estrogen–
progesterone, 1.16 (0.94–1.43) for estrogen–dydrogesterone, and
1.69 (1.50–1.91) for estrogen combined with other progestogens.
This study found no evidence of an association with risk
according to the route of estrogen administration (i.e., oral or
transdermal/percutaneous) [38].

There are few available studies on LNG-IUS plus estrogen.
A case-control study on hormone therapy as a risk factor for
breast cancer in Finland found that the use of a LNG-IUS alone
(n¼ 154) (1.45; 1.97–1.77) or as a complement to estradiol
(n¼ 137) (2.15; 1.72–2.68) was associated with an increased risk
of breast cancer [39]. In another Finnish nationwide cohort
study, LNG-IUS users had increased risks for both ductal breast
cancer (standardized incidence ratio (SIR) 1.20, 95% CI
1.14–1.25) and lobular breast cancer (SIR 1.33, 95% CI
1.20–1.46) compared with the general female population [40].

A very recent study concluded that in perimenopausal
women, LNG-IUS was not associated with an increased total risk
of breast cancer, although in the subgroup of women in their
early 40 s (40–45 years), it was associated with a slightly increased
risk of invasive tumors (5-year Kaplan–Meier [KM] estimate:
0.88% vs. 0.69%, p¼ .014) [41].

Cardiovascular effects

The incidence of thrombotic events in the SMART trials was low
compared with placebo, with six recorded cases out of 4868
treated women (0.069% per year, RR¼ 0.48, 95% CI 0.00–1.49
vs. 0.13–1.77).

In a 3-year RCT for the treatment of osteoporosis with only
BZA 20mg, the venous thromboembolism index per 1000
women-years during the study period was 2.86 in the BZA group
and 1.76 in the placebo group. During the 5-year study period, it
was 2.34 in the BZA group and 1.56 in the placebo group [42].

After 7 years, the venous thromboembolism indexes were 2.06 in
the BZA group and 1.36 in the placebo group [4].

Similarly, among users of CE 0.45mg/BZA, the percentage of
ictus was 0.06% compared with 0% in placebo users. The
incidence of ischemic heart disease and myocardial infarction
was similar among users of CE 0.45mg/BZA and placebo (0.3%
and 0.2% vs. 0.2% and 0.2%, respectively). In parallel, systolic
blood pressure increased by an average of 1.15mm Hg in the CE
0.45mg/BZA user group [43].

There are no RCTs evaluating the cardiovascular effects of
CE/BZA vs. other MHTs, but upon comparing CE 0.45mg/BZA
20mg with historical data from the WHI trial with CE/MPA,
nonsignificant differences were observed between both groups of
similar age in venous thromboembolism (0.3 vs. 1.9), coronary
heart disease (2.6 vs. 2.2), and ictus (0.4 vs. 1.5) [43].

Metabolic effects

No RCTs comparing the metabolic effects of CE/BZA vs. MHT
are available. Preclinical and clinical studies suggest that estro-
gens increase insulin sensitivity, but this effect is countered by
progestins, which are associated with hyperinsulinemia and
decreased insulin sensitivity [44]. Effects of CE/BZA on insulin
sensitivity have not been reported.

Progestins: risks and benefits

Apart from micronized progesterone, there are several types of
progestins whose biological activities and effects depend on their
chemical structures, particularly with respect to pharmacokinetics
and potency. The oral route is the most common route of
progestin administration for MHT, but different parenteral routes
have been used to avoid first-pass hepatic metabolism. The
potential risk of progestins, along with the associated intolerance
and the side effects they produce, has resulted in the search for a
progestin with a better tolerance or a progestin-free treatment.
A summary of the most important side effects attributed to
progestins is shown in Table 2.

In its last recommendations, the International Menopause
Society even stated that breast cancer could be associated with
progestins [58]. However, many of these effects are based on
limited data, and there are no double-blind randomized trials
comparing long-term safety for breast cancer and cardiovascular
risk among them. Short-term clinical studies and observational

Table 2. Breast and cardiovascular effects of the different progestins.

Progestins Breast effects CV effects

Micronized progesterone [38,45] No No
Pregnane derivatives no acetylated

Dydrogesterone [38,46,47] No No
Pregnane derivatives acetylated

MPA [46–51] BC risk CV risk (no in recent menopause)
Megestrol acetate [52] No No
Chlormadinone acetate [49,51] Tenderness No
Cyproterone acetate [51,53] Tenderness No

19-Nortesterone derivated: Entranes
NET [46] BC risk
NETA [52,54,55] BC risk CV risk (no in recent menopause)
Tibolone [56] No No

19-Nortesterone derivated: Gonanes
LNG [52] BC risk

Spyrolactone derivated
DRSP [57] Tenderness Antihypertensive

BC: breast cancer; CV: cardiovascular; DRSP: drospirenone; LNG: levonorgestrel; MPA: medroxyprogesterone acetate; NET:
norethisterone; NETA: norethisterone acetate.
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and experimental studies indicate that micronized progesterone
and dydrogesterone are the safer progestins with acceptable
metabolic profiles and are associated with a lower risk profile of
breast cancer than progestins when they are used in MHT [59].

TSEC user profile

The treatment of vasomotor symptoms remains the main indica-
tion for MHT of any type, including TSEC. Reciprocally, the first
option for treatment of this symptomatology is MHT of any
type. The question then is whether TSEC is another option
within the range of possible MHTs or presents advantages/added
risks compared with other MHTs with progestins that permit
delineating a user profile.

Clarifying this idea, the efficacy of the authorized TSEC
combination (CE 0.45mg/BZA 20mg) for the alleviation of hot
flashes has been demonstrated in SMART-2. Other studies have
also demonstrated efficacy similar to MHT with regard to bone,
vaginal, or metabolic parameters. However, for the treatment of
VVA, the first course of action is the use of topical estrogens,
and comparative data are not available between these agents
and TSEC.

The possible benefits of TSEC are found mainly in the
bleeding pattern and amenorrhea rate, which are more favorable
for TSECs. The benefits also include reduced mammary repercus-
sion achieved with respect to MHT with progestins and reduced
mastodynia. In addition, TSEC exhibits a reduced increase in
mammary radiological density; hence, not seeing an increase is at
least reassuring.

In addition, some studies show that some progestins in MHT
users are associated with hyperinsulinemia and decreased insulin
sensitivity [46]. These effects have not been reported with CE/
BZA treatment.

Among the possible risks, the lack of long-term endometrial
safety has been noted. However, in SMART-1, CE/BZA was asso-
ciated with rates of endometrial hyperplasia of less than 1%,
which are similar to those observed with placebo. These rates are
consistently lower than the 2 and 4% rates at 12 or 24 months,
respectively, that the European and American drug agencies set
as endometrial protection requirements for products that contain
estrogens [4,5]. Therefore, healthy postmenopausal women with
a uterus can use CE/BZA for the treatment of menopausal
symptoms and the prevention of bone loss with peace of mind
for 2 years in terms of their endometrial profile.

Regarding breast cancer risk, the short duration of the pivotal
studies should be noted so as not to guarantee long-term breast
safety. However, there is no reason to think that TSECs increase
breast cancer risk. In our recommendations, we included that
before the prescription of TSEC, no other additional tests are
necessary for population screening.

Furthermore, we do not have data on the use of TSECs in
women with risk factors or a family history of breast cancer, but
nothing suggests that their existence requires depriving these
women of the possibility of being treated with TSEC. We have
no evidence of its use in women surviving breast cancer, so we
kept the same recommendations already written for these
patients [60].

Final considerations and future perspectives

The SMART trials were performed in healthy, non-obese, mainly
Caucasian women without considering other cardiovascular,
endometrial cancer, or breast cancer risk factors. The long-term

safety of TSEC is not clearly established due to the limited
duration of these studies, and the risks associated with its use by
women over 65 years of age are not identified.

Therefore, additional safety studies are needed in other
women over the long term. For example, it would be necessary
to assess its effect on obese patients (with higher cardiovascular,
endometrial, and mammary risk). Thus, a 2A recommendation
grade could be achieved according to Grade criteria (we have
high quality evidence, but the degree of recommendation
requires long-term studies and assessment in other medical
conditions). Regarding age, we do not think that analyses are
necessary in women over 65 years of age, bearing in mind that
the latest recommendations for any type of MHT do not include
initially administering this regimen in women of this age.

Summary and recommendations

� TSEC is associated with a clinically significant reduction in
the number and severity of hot flashes (GRADE 2A). This
efficacy is similar to that recorded with MHT.

� TSEC is associated with clinically significant improvements
in health- and sleep-related quality of life (GRADE 2B).
These improvements are similar to those observed
with MHT.

� TSEC decreases dyspareunia and reduces vaginal dryness
compared to placebo. In addition, the use of TSEC involves
significant improvements in sexual health. However, isolated
VVA is not an approved indication for TSEC.

� TSEC is associated with a safe breast profile with the same
incidence rates of breast tenderness and effect on mammary
density as placebo (GRADE 2A).

� TSEC achieves high amenorrhea rates compared with
placebo and significantly higher rates compared with MHT
(GRADE 2A).

� TSEC exhibits a favorable endometrial safety profile with an
incidence of hyperplasia similar to that of placebo
(GRADE 2A).
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Appendix. Search strategy

((‘tissues’[MeSH Terms] OR ‘tissues’[All Fields] OR ‘tissue’[All
Fields]) AND selective[All Fields] AND (‘estrogen’[All Fields] OR
‘estrogens’[Pharmacological Action] OR ‘estrogens’[MeSH Terms]
OR ‘estrogens’[All Fields] OR ‘estrogen’[All Fields]) AND
(‘therapy’[Subheading] OR ‘therapy’[All Fields] OR
‘therapeutics’[MeSH Terms] OR ‘therapeutics’[All Fields])) AND
((‘therapy’[Subheading] OR ‘therapy’[All Fields] OR
‘therapeutics’[MeSH Terms] OR ‘therapeutics’[All Fields]) AND
(‘menopause’[MeSH Terms] OR ‘menopause’[All Fields])) AND
((randomized controlled trial [pt] OR controlled clinical trial [pt]
OR randomized controlled trials [mh] OR random allocation [mh]
OR doubl�e-blind method [mh] OR single-blind method [mh] OR
clinical trial [pt] OR clinical trials [mh] OR (‘clinical trial’ [tw] OR
((singl� [tw] OR blind� [tw])) OR (‘latin square’ [tw] OR placebo
[mh]) OR placebos [mh] OR placebo� [tw] OR random� [tw] OR
research design [mh:noexp] OR comparative study [mh] OR
evaluation studies [mh] OR follow-up studies [mh] OR prospective
studies [mh] OR cross-over studies [mh] OR control� [tw] OR
prospective� [tw] OR volunteer� [tw] NOT (animal [mh] NOT
human [mh])).
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