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Menopausal hormone treatment (MHT) is recommended for the management of menopause symptoms. The
Women’s Health Initiative (WHI) placebo-controlled randomised study examined the effects of continuous
combined or estrogen-only MHT on the risk of non-communicable diseases (NCDs) in post-menopausal women.
The study was terminated prematurely after an interim analysis showed an increased risk of breast cancer
diagnosis, which led to a rapid decrease in MHT use worldwide. Subsequently, limitations of the study design and
its interpretation in the context of other clinical studies has contributed to a more nuanced appreciation of the
risk-benefit profile of differing MHT regimens regarding risk associated with the class of progestogen prescribed,
its pattern of prescription, duration of use and timing of initiation related to menopause onset. This review
provides a contextual interpretation of the WHI placebo-controlled study and evaluates the impact of bioidentical
MHT, with a focus on combined therapies containing micronised progesterone, on the risk of chronic NCDs in
post-menopausal women.

1. Introduction dryness) symptoms. Symptomatic women may experience a worse sleep

quality, lower health-related quality of life and an increased use of

Vasomotor symptoms are associated with the perimenopause and
onset of menopause. Perimenopause is the interval of irregular men-
strual activity that directly precedes menopause [1], while menopause is
the point in time when menstrual cycles permanently cease [2]. Estro-
gen deficiency associated with menopause can cause vasomotor (e.g. hot
flashes, night sweats), physical (e.g. joint and muscular pain), psycho-
logical (e.g. sleep disturbances, anxiety and mood changes) and geni-
tourinary (e.g. urinary symptoms, sexual dysfunction and vaginal

healthcare services than asymptomatic women [3,4].

Menopausal hormone treatment (MHT) improves menopausal
symptoms by counteracting falling estrogen levels and is recommended
for their management [5-8]. For women with an intact uterus, estrogen
is combined with a progestogen to protect the uterus from endometrial
cancer [8]. Women who have had a hysterectomy are prescribed es-
trogen alone [7].

The placebo-controlled Women’s Health Initiative (WHI) study of
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conjugated equine estrogen (CEE) plus medroxyprogesterone acetate
(MPA) in post-menopausal women was terminated prematurely in 2002
after it reported an increased risk of breast cancer diagnosis, without
beneficial cardiovascular effects [9]. Widespread media coverage
resulted in a rapid decrease in the use of all types of MHT worldwide and
a legacy of the WHI study has been a fear of cancer among some women,
which has overshadowed its potential beneficial effects [3] and denied
effective treatment for severe symptoms to many [10].

However, there has since been progress in understanding the
risk-benefit profile of MHT in terms of the timing and duration of its use,
and also in how bioidentical MHT may offer benefits over conventional
non-bioidentical MHT [11]. This review considers potential issues in the
interpretation of WHI study results and provides insights on the effects
of bioidentical MHT options, particularly those containing micronised
progesterone (MP), on risk of chronic non-communicable diseases
(NCDs).

2. Methods

Our review primarily examines clinical studies of MPA vs MP pub-
lished since the original WHI publications in 2002 [9] and analyses re-
sults from randomised controlled trials (RCTs), observational studies
and review articles. Case reports, commentaries, editorials and congress
abstracts were excluded. A background literature search focusing on MP
and NCDs was conducted using PubMed and Google Scholar (last search
date: August 2022) and the findings are discussed in this review.

3. WHI critique

The WHI was performed with only one type of oral continuous
combined MHT: CEE (0.625 mg/day) plus MPA (2.5 mg/day) [9], yet
the results were applied to all types of MHT performed with different
estrogens, progestins and routes of administration. In 2002, the WHI
authors reported that CEE + MPA in post-menopausal women aged
50-79 years (mean 63.2 years) increased the risk of invasive breast
cancer, coronary heart disease (CHD), stroke and venous thromboem-
bolism (VTE) (Table 1) [9]. Subsequently, limitations of the study design
and the interpretation of its outcomes were raised [12]. Five major
concerns relating to the WHI results as originally published are sum-
marised below.

1. A focus on relative rather than absolute risks may have caused some
misunderstanding about the degree of conferred outcomes. WHI
authors reported a relative risk of CHD and breast cancer of 1.29 and
1.26, respectively, in the CEE + MPA group compared with the
placebo group, which some misinterpreted as a 29 % chance of
developing CHD and a 26 % chance of being diagnosed with breast
cancer with MHT exposure [9,12,13].

Table 1
Relative and absolute risk or benefit in CEE + MPA arm of the WHI study in
healthy post-menopausal women (N = 16,608, placebo and study group) [9].

Health event RR vs placebo Increased AR per AR reduction per

group at 5.2 years 10,000 women/ 10,000 women/
(95 % CI) year year
Myocardial 1.29 (1.02-1.63) 7 ND
infarction
Stroke 1.41 (1.07-1.85) 8 ND
Breast cancer 1.26 (1.00-1.59) 8 ND
Thromboembolic 2.11 (1.58-2.82) 18 ND
events
Colorectal cancer 0.63 (0.43-0.92) ND 6
Hip fractures 0.66 (0.45-0.98) ND 5

AR, absolute risk; CEE, conjugated equine estrogen; CI, confidence interval;
MPA, medroxyprogesterone acetate, ND, no data; RR, relative risk; WHI,
Women’s Health Initiative.

Adapted from Rossouw et al. [9].
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2. The reported risks were based on unadjusted 95 % confidence in-
tervals (CIs). Further analyses based on adjusted CIs demonstrated
that changes in the risk for breast cancer and CHD were not statis-
tically significant [13].

3. Confounding factors, such as a decrease in events in the placebo
group and a high dropout rate, may have contributed to the 5-year
peak in CHD and VTE observed in women allocated to receive
CEE + MPA [13].

4. Several factors limit the validity of the findings of the WHI study as a
randomised placebo-controlled study. Participants were allowed to
choose whether to continue their assigned treatment or undergo
diagnostic procedures post-randomisation, the rate of unblinding in
the CEE + MPA group was 45 %, and warnings were sent to partic-
ipants about the detection of increased risks of myocardial infarction,
stroke and pulmonary embolism during the study [13].

5. Women in the WHI study were 12-15 years past the onset of
menopause and were thus not representative of post-menopausal
women with symptoms who may benefit from MHT [13]. Only 30
% of participants were <60 years old, but the results were general-
ised to other ages [12]. Results from other studies such as the Kronos
Early Estrogen Prevention Study (KEEPS) demonstrate that MHT has
a beneficial risk-benefit ratio in younger women and those close to
menopause [10,14-16].

4. Effect of WHI: changes in MHT prescribing

Following the publication of the WHI results in 2002, MHT use fell
from 29 % in 2001 to 10-11 % in 2005 among women aged 50-74 in the
UK [17]. A large decline in use was also observed in the USA (46 %) and
Canada (28 %), among other countries [18].

5. Bioidentical MHT differs from CEE and MPA used in the WHI

The WHI study examined the effects of CEE + MPA [9] but other
forms of MHT exist, such as bioidentical MHT [19-22]. Bioidentical
hormones have an identical molecular structure to endogenous hor-
mones. Compounded bioidentical MHT, unlike conventional bio-
identical MHT, is not subject to quality control or good manufacturing
standards [23]. This review focuses on conventional bioidentical MHT.
Below, we briefly describe how bioidentical MHT differs from CEE and
MPA.

5.1. Different estrogens for MHT

The types of estrogen used in MHT vary in chemical structure, con-
tents, pharmacokinetics and pharmacodynamics [19,20].

CEE, the type of estrogen therapy assessed in the WHI study [9], is
used to manage early menopausal symptoms such as hot flashes and
insomnia [24]. 17B-Estradiol (E2) is produced by the ovaries and is the
major biologically active estrogen in humans [20]. CEE contains
estrone, equilin, equilenin and other components, each conjugated to a
sulphate group different from E2 [19]. CEE components primarily bind
to estrogen receptor (ER) p [25]. In contrast, E2 binds to ERa, causing a
conformational change in the estrogen response elements and the
recruitment of co-activators and co-repressors that moderate the tran-
scriptional activity and gene expression of the target cells [20].

Recent forms of MHT may contain the bioidentical E2, with different
formulations containing different doses [26]. CEE and E2 have different
effects on the liver as CEE stimulates angiotensinogen and sex hormone-
binding globulin (an indirect index of venous thrombosis risk) 3.5-fold
and 3.2-fold more than E2, respectively [27].

5.2. Bioidentical and synthetic progestogens for MHT

Progestogens used with estrogen in MHT include synthetic pro-
gestogens, hereafter referred to as progestins, and MP, also known as P4
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[21]. The molecular structure of MP is chemically and biologically
identical to that of endogenous progesterone, so MP is often termed
‘natural’ [28]. Synthetic progestins are structurally related to proges-
terone (e.g. MPA, medrogestone) or testosterone (e.g. norethynodrel,
levonorgestrel) [28].

MP and synthetic progestins bind to progesterone, androgen,
mineralocorticoid and glucocorticoid receptors with different affinities.
Their affinity for each receptor type determines their biological effects
[21,22,24]. MPA and MP have comparable progestogenic and anti-
estrogenic actions. In addition, MPA has small androgenic effects and
no notable anti-mineralocorticoid activity while MP demonstrates
effective anti-androgenic and anti-mineralocorticoid activity [21].
Moreover, MPA, unlike MP, antagonises nitric oxide production, which
has a cardioprotective effect, by cardiovascular endothelial cells [29].
Table 2 describes the biological activities of natural progesterone and
progestins.

6. The impact of bioidentical MHT on the risk of chronic NCDs

Studies evaluating bioidentical MHT suggest that some may have a
protective effect against certain chronic NCDs and a trend for a better
safety profile than preparations containing CEE or progestins [30].
Table 3 summarises the findings described in this review article.

6.1. Cancer

6.1.1. Breast cancer

In the CEE + MPA arm of the WHI study, the risk of breast cancer was
reported to be increased (hazard ratio [HR] 1.26, 95 % CI 1.00-1.59)
when the study was terminated prematurely after a mean follow-up of
5.2 years. However, in those allocated to receive combined MHT who
did not have prior MHT exposure, the risk of breast cancer diagnosis was
not elevated [9]. In 2003, Million Women Study reported an increased
risk of developing breast cancer in post-menopausal women aged 50-64
years given CEE + MPA for a total duration of use <5 years (relative risk
[RR] 1.62, 95 % CI 1.34-1.96; p < 0.0001) [31].

Some subsequent studies suggest that the use of MP may be associ-
ated with a lower risk of developing breast cancer than MPA used in the
WHI. A meta-analysis including two cohort studies reported that breast
cancer risk was lower with MP than with progestins when combined
with estrogen (RR 0.67, 95 % CI 0.55-0.81; p < 0.0001) in post-
menopausal women (mean age 59 years) [22]. These findings were
supported by a case-control study in women aged >50 years from the UK
Clinical Practice Research Datalink. Only progestins were associated
with a greater risk of developing breast cancer (odds ratio [OR] 1.28, 95
% CI 1.22-1.35), the OR with MP being 0.99 (95 % CI 0.55-1.79) [32].
The Collaborative Group on Hormonal Factors in Breast Cancer 2019
reanalysis of observational studies also reported that short-term use for
up to 5 years of combined preparations containing MP is not associated

Table 2

Biological activities of natural progesterone and progestins. The level of activity
of these compounds depends on their tissue concentration and binding affinity to
the receptors [21].

PR Anti-E EST AND A-A A-M GABA,
Progesterone + + — - + + +
Drospirenone + + — — + + _
Dydrogesterone + + - — — _ _
MPA + + — + _
Levonorgestrel + + — + - — _

A-A, antiandrogenic; A-M, antimineralocorticoid activity; AND, androgenic;
anti-E, antiestrogenic; EST, estrogenic; GABA,, positive modulation of y-ami-
nobutyric acid type A receptor; MPA, medroxyprogesterone acetate; PR, pro-
gestogenic.

+ denotes effective, + slightly effective and — not effective.

Adapted with permission from Piette [21].
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Table 3
Impact of MHT on the risk of chronic NCDs and associated risk factors. Risk is
described as RR, OR or HR.

CEE + MPA  Estrogen + progestin Estrogen +
MP
Breast cancer HR 1.26 OR 1.28 [32] RR 0.67 [22]
[91 OR 0.99
[32]
CRC HR 0.63 RR 0.74 [60] HR 1.02
[9] RR 0.86 [61] [62]
HR 0.72 HR 1.15 [62]
[59]
Endometrial HR 0.63 ND HR 1.80°
cancer [9] [63]
HR 2.42%¢
[37]
HR 1.96"
[371
CHD HR 1.29 OR 0.68 [41] ND
[91
VTE HR 1.41 ND OR 0.70
[91 [53]
HR 0.70
[54]
Bone health HR 0.66 e Vertebral fractures RR 0.66 ND
[9,32] [58]

e Non-vertebral fractures RR
0.87 [22,58]

CEE, conjugated equine estrogen; CHD, coronary heart disease; CRC, colorectal
cancer; E3N, Etude Epidémiologique aupres des femmes de la Mutuelle Générale
de I’Education Nationale; EPIC, European Prospective Investigation into Cancer
and Nutrition; HR, hazard ratio; MHT, menopausal hormone treatment; MPA,
medroxyprogesterone acetate; MP, micronised progesterone; NCD, non-
communicable disease; ND, no data; OR, odds ratio; RR, relative risk; VTE,
venous thromboembolism.

# As reported in the EPIC study.

b As reported in the E3N study.

¢ Sequential MHT.

with an increased risk of diagnosis but that a longer duration of exposure
is. However, the number of breast cancer events for this latter risk es-
timate was too small to be reliable [33].

6.1.2. Colorectal cancer

The WHI study reported a reduced risk of colorectal cancer (CRC) in
post-menopausal women given CEE + MPA (HR 0.63, 95 % CI
0.43-0.92) [9]. Meta-analyses suggest that MHT may reduce the risk of
CRC, regardless of the type of estrogen and progestogen used [34,35].

6.1.3. Endometrial cancer

In the WHI study, continuous combined CEE + MPA was linked with
a significant reduction in the risk of endometrial cancer (HR 0.63, 95 %
CI 0.43-0.92) [9]. The REPLENISH trial, which randomly allocated
1835 post-menopausal women to continuous daily use of oral MP (100
mg) with E2 (0.5 mg or 1 mg) or placebo, found no association of the
former with endometrial hyperplasia after 1 year of allocated treatment
[36].

Randomised studies evaluating endometrial outcomes in women
prescribed sequential MHT containing MP for a median duration of
exposure of 15 (range 2-36) months suggest that with an adequate dose
of oral or vaginally administered MP but not transdermal, it is as
effective as progestins in the prevention of abnormal endometrial bi-
opsies, hyperplasia or unscheduled bleeding [30,37].

However, in the long-term (>5 years) this may not be the case. While
continuous combined MHT with progestins has been associated with a
reduced risk of endometrial cancer risk with a longer duration of use,
data regarding the impact of sequential or continuous combined MHT
with MP is limited [37,38]. A significantly increased, duration-
dependent risk was reported with MP-containing regimens in both the
European Prospective Investigation into Cancer and Nutrition (EPIC)
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(HR 2.42, 95 % CI 1.53-3.83) and Etude Epidémiologique aupres des
femmes de la Mutuelle Générale de I’Education Nationale (E3N) (HR
1.96, 95 % CI 1.41-2.73) prospective cohort studies but while the
former suggests administration was probably predominantly sequential,
the timing of MP administration was not recorded in the latter [37,39].

6.2. Cardiovascular disease

6.2.1. Coronary heart disease

Initial data from the WHI study indicated an increased risk of CHD in
women allocated to receive CEE + MPA (HR 1.29, 95 % CI 1.02-1.63)
[9], likely because the treatment was given to asymptomatic women
years after the onset of menopause [18].

Subsequent analysis showed that the use of continuous combined
CEE + MPA in younger women (50-59 years) or those within 10 years of
menopause onset reduces the risk of CHD [18,40].

A meta-analysis pooling data from 23 trials reported a decrease in
CHD in MHT users aged <60 years (OR 0.68, 95 % CI 0.48-0.96), sug-
gesting a preventive effect of MHT if started before atherosclerosis de-
velops [41]. The study did not focus on bioidentical MHT and
encompassed all forms. Regarding bioidentical MP, available data sug-
gest a neutral effect on the vascular system [42].

6.2.2. Hypertension

In the WHI, women who received CEE + MPA demonstrated an in-
crease of 1.5 mm Hg of systolic, but not of diastolic, blood pressure (BP)
and showed a 5 % increased risk of developing hypertension after 2
years of treatment compared with those who received placebo [43].

Studies monitoring the effect of oral MP on BP in initially normo-
tensive post-menopausal women, including the Postmenopausal Estro-
gen/Progestin Interventions (PEPI) trial, found no evidence of increased
BP compared with untreated controls, placebo-treated controls or
groups treated with estrogen only or progestogens plus estrogen [44].
Notably, the REPLENISH trial, which examined the impact of E2 com-
bined with MP on BP in post-menopausal women with a uterus, found no
clinically meaningful change in systolic or diastolic BP between baseline
and month 12 [45,46]. Moreover, a study examining the effects of daily
administration of 1000 mg of percutaneous estradiol gel plus MP 100 mg
on haemodynamics in post-menopausal women found no significant
change in systolic or diastolic BP from baseline at 12 weeks [47].

6.2.3. Lipid metabolism

The WHI reported no significant difference in triglyceride levels
between women given CEE + MPA and those given placebo after 1 year.
Levels of total cholesterol and low-density lipoprotein (LDL) fell signif-
icantly while high-density lipoprotein (HDL) rose in the active treatment
group compared with control [48].

Combined MHT in post-menopausal women can decrease HDL
cholesterol (HDL-C) levels. However, treatment with oral MP alone or its
addition to estrogen therapy induces significantly smaller changes in
HDL-C metabolism than progestins [49]. The PEPI trial showed that oral
CEE (0.625 mg/day) combined with MP (200 mg/day for 12 days/
month) increased HDL-C by 4.1 mg/dL, while the addition of MPA
blunted this effect (1.20-1.60 mg/dL) [44,49].

Bioidentical MHT appears to have a protective effect on lipid meta-
bolism. The REPLENISH trial showed no significant changes in lipid
parameters with daily oral 1-mg E2/100-mg MP capsules compared with
placebo [45]. Serum concentrations of total cholesterol and LDL
decreased significantly in post-menopausal women receiving percuta-
neous E2 (1.5 mg/day for 3 months) combined with vaginal MP (200
mg/day for 14 days/month). The lipid-lowering effects were observed
with E2 alone and administration of MP did not alter the response to E2
[50]. On the other hand, a significant decrease in HDL-C levels was
observed in users of oral E2 + MP compared with hysterectomised users
of E2 alone, but HDL-C levels largely returned to previous levels after the
first two cycles [51].

11
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6.2.4. Venous thromboembolism and stroke

The WHI investigators reported an HR of 1.41 (95 % CI 1.07-1.85)
for stroke in women who received CEE + MPA [9]. Later evidence
suggests, however, that younger women are at a lower risk of VTE and
ischaemic stroke [10].

MPA is associated with an increased risk of VTE [52], whereas MP is
not [9]. A systematic analysis suggests that MP has neutral effects on
primary and recurrent VTE risk and ischaemic stroke risk when used as a
component in combined MHT [42]. In addition, the placebo-controlled
KEEPS, REPLENISH and Early Versus Late Intervention Trial With
Estradiol (ELITE) trials, which assessed thromboembolic adverse events,
reported no significant intergroup differences for VTE and stroke in
women treated with MP [42]. The Estrogen and Thromboembolism Risk
(ESTHER) study also found no association between MP and risk of VTE,
reporting that the risk of developing an idiopathic VTE was not associ-
ated with MP (OR 0.70, 95 % CI 0.30-1.90) [49,53]. Furthermore, the
REPLENISH trial showed no significant changes on coagulation pa-
rameters with daily oral 1-mg E2/100-mg MP compared with placebo
from baseline to month 12 [10]. More recently, a retrospective real-
world evidence study demonstrated that VTE rates were lower in
women treated with 1-mg E2/100-mg MP (n = 2116) than in those
treated with CEE + MPA (index treatment: n = 2998) after 2 years (HR
0.70, 95 % CI 0.53-0.92) [54].

The risk of VTE is significantly higher in patients administered oral
compared with transdermal estrogen [42]. This was demonstrated in the
E3N (oral: HR 1.7, 95 % CI 1.1-2.8; transdermal: HR 1.1, 95 % CI
0.8-1.8) [42] and ESTHER (oral: OR 4.2, 95 % CI 1.5-11.6; transdermal:
OR 0.9, 95 % CI 0.4-2.1) [53] studies. The same association was found
for risk of ischaemic stroke [42].

6.3. Insulin resistance and the risk of diabetes

The WHI reported a significant fall in insulin resistance in women
treated with CEE + MPA compared with placebo after 1 year of follow-up
(year 1 to baseline between-group difference — 0.22 + 0.10, p = 0.03).
After an average of 5.6 years of follow-up, the risk of developing diabetes
was lower in the treatment group than in the placebo group [55]. Meta-
analyses of RCTs confirm a beneficial effect of MHT on diabetes melli-
tus, although the results do not directly apply to MP as these analyses
examined MHT as a whole [34]. Further studies are needed to identify the
effect of MP on insulin resistance and the risk of diabetes.

6.4. Bone health

Osteoporosis results in a high risk of fractures, particularly in women
aged >55 years [56]. The WHI study reported a decreased risk of hip
fractures in post-menopausal women who received CEE + MPA (HR
0.66, 95 % CI 0.45-0.98) [9]. In the Women’s Health, Osteoporosis,
Progestin, Estrogen (HOPE) trial, in which post-menopausal women
were administered daily CEE (0.3 mg, 0.45 mg or 0.625 mg) with or
without continuous daily MPA (1.5 mg or 2.5 mg), women in the active
treatment groups had significant gains from baseline in spine and hip
bone mineral density (BMD) after 2 years [57].

Evidence supports the findings of the WHI that MHT may reduce the
risk of fractures in women. A meta-analysis suggested that, in post-
menopausal women, MHT of any type and route of administration
tends to reduce the incidence of vertebral (RR 0.66, 95 % CI 0.41-1.07)
and non-vertebral (RR 0.87, 95 % CI 0.71-1.08) fractures. MHT also
appears to increase BMD at multiple sites (lumbar spine, forearm and
femoral neck) [58].

7. Conclusions
The MHT regimen used in the continuous-combined arm of the

randomised WHI study was associated with an increased risk of breast
cancer and cardiovascular disease diagnosis, but also a reduction in the



P. Stute et al.

risk of CRC, endometrial cancer and bone fractures. Data presented in
this review suggest that combined preparations containing MP may have
a better risk profile. However, some outcomes require further clinical
trial evidence for definitive conclusions to be made. Overall, MHT ap-
pears to provide a better risk-benefit ratio if initiated closer to the time
of onset of the menopause, and that the symptomatic benefits of MHT
outweigh the risks of NCDs in the short term (i.e. with up to 5 years’
exposure). Based on the findings of this review, future studies could shed
light on the impact of differing bioidentical MHT estrogen (i.e. E2, CEE)
and progestogen (i.e. MP or synthetic progestins) combinations on risk
of NCDs by comparing the effects of bioidentical MHT in women pre vs
post 10-year onset of menopause.

Contributors

Petra Stute made a substantial contribution to the conception and
structure of the manuscript, and critical review of the important intel-
lectual content.

Jo Marsden made a substantial contribution to the conception and
structure of the manuscript, and critical review of the important intel-
lectual content.

Noor Salih made a substantial contribution to the conception and
structure of the manuscript, and critical review of the important intel-
lectual content.

Angelo Cagnacci made a substantial contribution to the conception
and structure of the manuscript, and critical review of the important
intellectual content.

All authors saw and approved the final submitted manuscript.

Funding

The development of this manuscript was funded by Theramex
(London, UK). Theramex contributed to the project initiation, literature
research, critical revision of the manuscript and decision to submit for
publication.

Medical writing and editorial assistance, in accordance with Good
Publications Practice (GPP) guidelines, was provided by Ivan De Backer,
PhD, of NexGen Healthcare Communications (London, UK) and funded
by Theramex.

Provenance and peer review

This article was not commissioned and was externally peer reviewed.

Declaration of competing interest

PS has provided consulting services to Theramex and Astellas, has
presented at conference for Theramex, Astellas, Besins Healthcare,
Mylan, Labatec, Max Zeller & Soehne and Effik; and has received
research project funding from EFFIK.

JM was a member of the British Menopause Society and Medical
Advisory Council (2003-2009 and 2015-2021), is an editorial board
member for Climacteric and the Journal of Post Reproductive Health, was
chiefinvestigator of the national UK trial of hormone replacement therapy
(HRT) in symptomatic women with early breast cancer, was an advisory
board member for Novo Nordisk, and has prepared educational infor-
mation about HRT for Besins, Mylan, Karger Publishers and Theramex.

NS is a former employee of Theramex.

AC is an advisory board member for Bayer Italia, Exeltis, Shionogi,
Theramex, Organon and Gedeon Richter.

References

[1] N. Rasgon, S. Shelton, U. Halbreich, Perimenopausal mental disorders:
epidemiology and phenomenology, CNS Spectr. 10 (2005) 471-478, https://doi.
org/10.1017/51092852900023166.

12

[2]

[3]

[4]

(5]

[6]

71

[8]

[91

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Maturitas 174 (2023) 8-13

S.R. Davis, I. Lambrinoudaki, M. Lumsden, G.D. Mishra, L. Pal, M. Rees, N. Santoro,
T. Simoncini, Menopause, Nat. Rev. Dis. Primers 1 (2015) 15004, https://doi.org/
10.1038/nrdp.2015.4.

R.B. Natari, S.A. Hollingworth, A.M. Clavarino, K.D. Dingle, T.M. McGuire, Long
term impact of the WHI studies on information-seeking and decision-making in
menopause symptoms management: a longitudinal analysis of questions to a
medicines call centre, BMC Womens Health 21 (2021) 348, https://doi.org/
10.1186/s12905-021-01478-z.

G.D. Mishra, D. Kuh, Health symptoms during midlife in relation to menopausal
transition: British prospective cohort study, BMJ 344 (2012), e402, https://doi.
0rg/10.1136/bmj.e402.

“The 2022 Hormone Therapy Position Statement of The North American
Menopause Society” Advisory Panel, The 2022 hormone therapy position
statement of The North American Menopause Society, Menopause 29 (2022)
767-794, https://doi.org/10.1097/GME.0000000000002028.

D.W. Sturdee, A. Pines, , International Menopause Society Writing Group, D.

F. Archer, R.J. Baber, D. Barlow, M.H. Birkhéduser, M. Brincat, L. Cardozo, T.J. de
Villiers, M. Gambacciani, A.A. Gompel, V.W. Henderson, C. Kluft, R.A. Lobo, A.
H. MacLennan, J. Marsden, R.E. Nappi, N. Panay, J.H. Pickar, D. Robinson,

J. Simon, R.L. Sitruk-Ware, J.C. Stevenson, Updated IMS recommendations on
postmenopausal hormone therapy and preventive strategies for midlife health,
Climacteric 14 (2011) 302-320, https://doi.org/10.3109/13697137.2011.570590.
National Institute for Health and Care Excellence (NICE), Menopause: diagnosis
and management. NG23. www.nice.org.uk/guidance/ng23, 2019 (accessed March
30, 2023).

H. Hamoda, N. Panay, H. Pedder, R. Arya, M. Savvas, The British Menopause
Society & Women’s Health Concern 2020 recommendations on hormone
replacement therapy in menopausal women, Post. Reprod. Health 26 (2020)
181-209, https://doi.org/10.1177/2053369120957514.

Writing Group for the Women’s Health Initiative Investigators, Risks and benefits
of estrogen plus progestin in healthy postmenopausal women: principal results
from the Women’s health initiative randomized controlled trial, JAMA 288 (2002)
321-333, https://doi.org/10.1001/jama.288.3.321.

R.A. Lobo, Where are we 10 years after the women’s health initiative? J. Clin.
Endocrinol. Metab. 98 (2013) 1771-1780, https://doi.org/10.1210/jc.2012-4070.
M. L’'Hermite, Bioidentical menopausal hormone therapy: registered hormones
(non-oral estradiol + progesterone) are optimal, Climacteric 20 (2017) 331-338,
https://doi.org/10.1080/13697137.2017.1291607.

R.D. Langer, The evidence base for HRT: what can we believe? Climacteric 20
(2017) 91-96, https://doi.org/10.1080/13697137.2017.1280251.

J.H. Clark, A critique of Women’s health initiative studies (2002-2006), Nucl.
Recept. Signal. 4 (2006), €023, https://doi.org/10.1621/nrs.04023.

J.E. Rossouw, R.L. Prentice, J.E. Manson, L. Wu, D. Barad, V.M. Barnabei, M. Ko, A.
Z. LaCroix, K.L. Margolis, M.L. Stefanick, Postmenopausal hormone therapy and
risk of cardiovascular disease by age and years since menopause, JAMA 297 (2007)
1465-1477, https://doi.org/10.1001/jama.297.13.1465.

J.E. Manson, M.A. Allison, J.E. Rossouw, J.J. Carr, R.D. Langer, J. Hsia, L.H. Kuller,
B.B. Cochrane, J.R. Hunt, S.E. Ludlam, M.B. Pettinger, M. Gass, K.L. Margolis,

L. Nathan, J.K. Ockene, R.L. Prentice, J. Robbins, M.L. Stefanick, WHI and WHI-
CACS investigators, estrogen therapy and coronary-artery calcification, N. Engl. J.
Med. 356 (2007) 2591-2602, https://doi.org/10.1056/NEJMoa071513.

V.M. Miller, F. Naftolin, S. Asthana, D.M. Black, E.A. Brinton, M.J. Budoff, M.

1. Cedars, N.M. Dowling, C.E. Gleason, H.N. Hodis, M. Jayachandran, K. Kantarci,
R.A. Lobo, J.E. Manson, L. Pal, N.F. Santoro, H.S. Taylor, S.M. Harman, The kronos
early estrogen prevention study (KEEPS): what have we learned? Menopause 26
(2019) 1071-1084, https://doi.org/10.1097/GME.0000000000001326.

U. Menon, M. Burnell, A. Sharma, A. Gentry-Maharaj, L. Fraser, A. Ryan,

M. Parmar, M. Hunter, 1. Jacobs, Decline in use of hormone therapy among
postmenopausal women in the United Kingdom, Menopause 14 (2007) 462-467,
https://doi.org/10.1097/01.gme.0000243569.70946.9d.

A. Cagnacci, M. Venier, The controversial history of hormone replacement therapy,
Medicina (B Aires). 55 (2019) 602, https://doi.org/10.3390/medicina55090602.
W.-C. Chang, J.-H. Wang, D.-C. Ding, Conjugated equine estrogen used in
postmenopausal women associated with a higher risk of stroke than estradiol, Sci.
Rep. 11 (2021) 10801, https://doi.org/10.1038/541598-021-90357-6.

M. Notelovitz, Clinical opinion: the biologic and pharmacologic principles of
estrogen therapy for symptomatic menopause, MedGenMed. 8 (2006) 85.

P.C.M. Piette, The pharmacodynamics and safety of progesterone, Best Pract. Res.
Clin. Obstet. Gynaecol. 69 (2020) 13-29, https://doi.org/10.1016/j.
bpobgyn.2020.06.002.

N. Asi, K. Mohammed, Q. Haydour, M.R. Gionfriddo, O.L.M. Vargas, L.J. Prokop, S.
S. Faubion, M.H. Murad, Progesterone vs. Synthetic progestins and the risk of
breast cancer: a systematic review and meta-analysis, sys, Rev. 5 (2016) 121,
https://doi.org/10.1186/513643-016-0294-5.

L. Newson, J. Rymer, The dangers of compounded bioidentical hormone
replacement therapy, Br. J. Gen. Pract. 69 (2019) 540-541, https://doi.org/
10.3399/bjgp19X706169.

F.Z. Stanczyk, B.R. Bhavnani, Use of medroxyprogesterone acetate for hormone
therapy in postmenopausal women: is it safe? J. Steroid Biochem. Mol. Biol. 142
(2014) 30-38, https://doi.org/10.1016/j.jsbmb.2013.11.011.

B.R. Bhavnani, F.Z. Stanczyk, Pharmacology of conjugated equine estrogens:
efficacy, safety and mechanism of action, J. Steroid Biochem. Mol. Biol. 142 (2014)
16-29, https://doi.org/10.1016/j.jsbmb.2013.10.011.

T. Paszkowski, M. Biftkowska, R. Debski, M. Krzyczkowska-Sendrakowska,

V. Skrzypulec-Plinta, W. Zgliczyniski, Menopausal hormone therapy in questions


https://doi.org/10.1017/s1092852900023166
https://doi.org/10.1017/s1092852900023166
https://doi.org/10.1038/nrdp.2015.4
https://doi.org/10.1038/nrdp.2015.4
https://doi.org/10.1186/s12905-021-01478-z
https://doi.org/10.1186/s12905-021-01478-z
https://doi.org/10.1136/bmj.e402
https://doi.org/10.1136/bmj.e402
https://doi.org/10.1097/GME.0000000000002028
https://doi.org/10.3109/13697137.2011.570590
http://www.nice.org.uk/guidance/ng23
https://doi.org/10.1177/2053369120957514
https://doi.org/10.1001/jama.288.3.321
https://doi.org/10.1210/jc.2012-4070
https://doi.org/10.1080/13697137.2017.1291607
https://doi.org/10.1080/13697137.2017.1280251
https://doi.org/10.1621/nrs.04023
https://doi.org/10.1001/jama.297.13.1465
https://doi.org/10.1056/NEJMoa071513
https://doi.org/10.1097/GME.0000000000001326
https://doi.org/10.1097/01.gme.0000243569.70946.9d
https://doi.org/10.3390/medicina55090602
https://doi.org/10.1038/s41598-021-90357-6
http://refhub.elsevier.com/S0378-5122(23)00358-4/rf202305090951063775
http://refhub.elsevier.com/S0378-5122(23)00358-4/rf202305090951063775
https://doi.org/10.1016/j.bpobgyn.2020.06.002
https://doi.org/10.1016/j.bpobgyn.2020.06.002
https://doi.org/10.1186/s13643-016-0294-5
https://doi.org/10.3399/bjgp19X706169
https://doi.org/10.3399/bjgp19X706169
https://doi.org/10.1016/j.jsbmb.2013.11.011
https://doi.org/10.1016/j.jsbmb.2013.10.011

P. Stute et al.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

371

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

and answers - a manual for physicians of various specialties, Prz. Menopauzalny.
18 (2019) 1-8, https://doi.org/10.5114/pm.2019.84150.

C.A. Mashchak, R.A. Lobo, R. Dozono-Takano, P. Eggena, R.M. Nakamura, P.

F. Brenner, D.R. Mishell, Comparison of pharmacodynamic properties of various
estrogen formulations, Am. J. Obstet. Gynecol. 144 (1982) 511-518, https://doi.
org/10.1016/0002-9378(82)90218-6.

F.Z. Stanczyk, J.P. Hapgood, S. Winer, D.R. Mishell, Progestogens used in
postmenopausal hormone therapy: differences in their pharmacological properties,
intracellular actions, and clinical effects, Endocr. Rev. 34 (2013) 171-208, https://
doi.org/10.1210/er.2012-1008.

B. Imthurn, M. Rosselli, A.W. Jaeger, P.J. Keller, R.K. Dubey, Differential effects of
hormone-replacement therapy on endogenous nitric oxide (nitrite/nitrate) levels in
postmenopausal women substituted with 17 beta-estradiol valerate and
cyproterone acetate or medroxyprogesterone acetate, J. Clin. Endocrinol. Metab.
82 (1997) 388-394, https://doi.org/10.1210/jcem.82.2.3780.

S. Graham, D.F. Archer, J.A. Simon, K.M. Ohleth, B. Bernick, Review of
menopausal hormone therapy with estradiol and progesterone versus other
estrogens and progestins, Gynecol. Endocrinol. (2022) 1-20, https://doi.org/
10.1080/09513590.2022.2118254.

V. Beral, Million women study collaborators, breast cancer and hormone-
replacement therapy in the million women study, Lancet 362 (2003) 419-427,
https://doi.org/10.1016/50140-6736(03)14065-2.

H.A. Abenhaim, S. Suissa, L. Azoulay, A.R. Spence, N. Czuzoj-Shulman, T. Tulandi,
Menopausal hormone therapy formulation and breast cancer risk, Obstet. Gynecol.
139 (2022) 1103-1110, https://doi.org/10.1097/A0G.0000000000004723.
Collaborative Group on Hormonal Factors in Breast Cancer, Type and timing of
menopausal hormone therapy and breast cancer risk: individual participant meta-
analysis of the worldwide epidemiological evidence, Lancet 394 (2019)
1159-1168, https://doi.org/10.1016/50140-6736(19)31709-X.

G.-Q. Zhang, J.-L. Chen, Y. Luo, M.B. Mathur, P. Anagnostis, U. Nurmatov,

M. Talibov, J. Zhang, C.M. Hawrylowicz, M.A. Lumsden, H. Critchley, A. Sheikh,
B. Lundbéck, C. Lasser, H. Kankaanranta, S.H. Lee, B.I. Nwaru, Menopausal
hormone therapy and women’s health: an umbrella review, PLoS Med. 18 (2021),
1003731, https://doi.org/10.1371/journal.pmed.1003731.

L. Nakhostin, A. Stadler, P. Stute, Impact of menopausal hormone therapy on
colorectal cancer risk - a systematic review, Clin. Endocrinol. 95 (2021) 390-397,
https://doi.org/10.1111/cen.14469.

S. Mirkin, S.R. Goldstein, D.F. Archer, J.H. Pickar, S. Graham, B. Bernick,
Endometrial safety and bleeding profile of a 17p-estradiol/progesterone oral
softgel capsule (TX-001HR), Menopause 27 (2020) 410-417, https://doi.org/
10.1097/GME.0000000000001480.

P. Stute, J. Neulen, L. Wildt, The impact of micronized progesterone on the
endometrium: a systematic review, Climacteric 19 (2016) 316-328, https://doi.
org/10.1080/13697137.2016.1187123.

C.B. Tempfer, Z. Hilal, P. Kern, I. Juhasz-Boess, G.A. Rezniczek, Menopausal
hormone therapy and risk of endometrial cancer: a systematic review, Cancers
(Basel). 12 (2020) 2195, https://doi.org/10.3390/cancers12082195.

N.E. Allen, K.K. Tsilidis, T.J. Key, L. Dossus, R. Kaaks, E. Lund, K. Bakken,

O. Gavrilyuk, K. Overvad, A. Tjgnneland, A. Olsen, A. Fournier, A. Fabre, F. Clavel-
Chapelon, N. Chabbert-Buffet, C. Sacerdote, V. Krogh, B. Bendinelli, R. Tumino,
S. Panico, M. Bergmann, M. Schuetze, F.J.B. van Duijnhoven, H.B. Bueno-de-
Mesquita, N.C. Onland-Moret, C.H. van Gils, P. Amiano, A. Barricarte, M.-

D. Chirlaque, M.-E. Molina-Montes, M.-L. Redondo, E.J. Duell, K.-T. Khaw,

N. Wareham, S. Rinaldi, V. Fedirko, T. Mouw, D.S. Michaud, E. Riboli, Menopausal
hormone therapy and risk of endometrial carcinoma among postmenopausal
women in the European prospective investigation into cancer and nutrition, Am.J.
Epidemiol. 172 (2010) 1394-1403, https://doi.org/10.1093/aje/kwq300.

J.E. Manson, R.T. Chlebowski, M.L. Stefanick, A.K. Aragaki, J.E. Rossouw, R.

L. Prentice, G. Anderson, B.V. Howard, C.A. Thomson, A.Z. LaCroix, J. Wactawski-
Wende, R.D. Jackson, M. Limacher, K.L. Margolis, S. Wassertheil-Smoller, S.

A. Beresford, J.A. Cauley, C.B. Eaton, M. Gass, J. Hsia, K.C. Johnson,

C. Kooperberg, L.H. Kuller, C.E. Lewis, S. Liu, L.W. Martin, J.K. Ockene, M.

J. O’Sullivan, L.H. Powell, M.S. Simon, L. Van Horn, M.Z. Vitolins, R.B. Wallace,
Menopausal hormone therapy and health outcomes during the intervention and
extended poststopping phases of the women’s health initiative randomized trials,
JAMA 310 (2013) 1353-1368, https://doi.org/10.1001/jama.2013.278040.

S.R. Salpeter, J.M.E. Walsh, E. Greyber, E.E. Salpeter, Brief report: coronary heart
disease events associated with hormone therapy in younger and older women. A
meta-analysis, J. Gen. Intern. Med. 21 (2006) 363-366, https://doi.org/10.1111/
j.1525-1497.2006.00389.x.

L.M. Kaemmle, A. Stadler, H. Janka, M. von Wolff, P. Stute, The impact of
micronized progesterone on cardiovascular events - a systematic review,
Climacteric 25 (2022) 327-336, https://doi.org/10.1080/
13697137.2021.2022644.

M. Cannoletta, A. Cagnacci, Modification of blood pressure in postmenopausal
women: role of hormone replacement therapy, Int. J. Women’s Health 6 (2014)
745-757, https://doi.org/10.2147 /1JWH.S61685.

B. de Lignieres, Oral micronized progesterone, Clin. Ther. 21 (1999) 41-60,
https://doi.org/10.1016/50149-2918(00)88267-3, discussion 1-2.

R.A. Lobo, A.M. Kaunitz, N. Santoro, B. Bernick, S. Graham, S. Mirkin, Metabolic
and cardiovascular effects of TX-001HR in menopausal women with vasomotor
symptoms, Climacteric 22 (2019) 610-616, https://doi.org/10.1080/
13697137.2019.1640197.

D.R. Black, M.J. Minkin, S. Graham, B. Bernick, S. Mirkin, Effects of combined 17§-
estradiol and progesterone on weight and blood pressure in postmenopausal

13

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

Maturitas 174 (2023) 8-13

women of the REPLENISH trial, Menopause 28 (2020) 32-39, https://doi.org/
10.1097/GME.0000000000001659.

B.-K. Yoon, J. Sung, Y.-M. Song, S.-M. Kim, K.-A. Son, J.H. Yoo, S.-J. Park, D.-

K. Kim, Effects of menopausal hormone therapy on ambulatory blood pressure and
arterial stiffness in postmenopausal korean women with grade 1 hypertension: a
randomized, placebo-controlled trial, Clin Hypertens. 27 (2021) 18, https://doi.
org/10.1186/s40885-021-00175-1.

K.L. Margolis, D.E. Bonds, R.J. Rodabough, L. Tinker, L.S. Phillips, C. Allen,

T. Bassford, G. Burke, J. Torrens, B.V. Howard, Women’s Health Initiative
Investigators, Effect of oestrogen plus progestin on the incidence of diabetes in
postmenopausal women: results from the Women'’s Health Initiative Hormone
Trial, Diabetologia 47 (2004) 1175-1187, https://doi.org/10.1007/500125-004-
1448-x.

C.L. Shufelt, J.E. Manson, Menopausal hormone therapy and cardiovascular
disease: the role of formulation, dose, and route of delivery, J. Clin. Endocrinol.
Metab. 106 (2021) 1245-1254, https://doi.org/10.1210/clinem/dgab042.

G. Casanova, P.M. Spritzer, Effects of micronized progesterone added to non-oral
estradiol on lipids and cardiovascular risk factors in early postmenopause: a
clinical trial, Lipids Health Dis. 11 (2012) 133, https://doi.org/10.1186/1476-
511X-11-133.

S. Moorjani, A. Dupont, F. Labrie, B. De Lignieres, L. Cusan, P. Dupont, J. Mailloux,
P.J. Lupien, Changes in plasma lipoprotein and apolipoprotein composition in
relation to oral versus percutaneous administration of estrogen alone or in cyclic
association with utrogestan in menopausal women, J. Clin. Endocrinol. Metab. 73
(1991) 373-379, https://doi.org/10.1210/jcem-73-2-373.

S. Sweetland, V. Beral, A. Balkwill, B. Liu, V.S. Benson, M. Canonico, J. Green, G.
K. Reeves, Million women study collaborators, venous thromboembolism risk in
relation to use of different types of postmenopausal hormone therapy in a large
prospective study, J. Thromb. Haemost. 10 (2012) 2277-2286, https://doi.org/
10.1111/j.1538-7836.2012.04919.x.

M. Canonico, E. Oger, G. Plu-Bureau, J. Conard, G. Meyer, H. Lévesque, N. Trillot,
M.-T. Barrellier, D. Wahl, J. Emmerich, P.-Y. Scarabin, Estrogen and
thromboembolism risk (ESTHER) study group, hormone therapy and venous
thromboembolism among postmenopausal women: impact of the route of estrogen
administration and progestogens: the ESTHER study, Circulation 115 (2007)
840-845, https://doi.org/10.1161/CIRCULATIONAHA.106.642280.

N. Panay, R.E. Nappi, S. Palacios, T. Paszkowski, J. Heroux, M. Boolell, Venous
thromboembolism risk in menopausal women treated with oral estradiol/
micronised progesterone versus conjugated estrogens/medroxyprogesterone: a
claims data analysis in the United States, in: Poster 11299 ISGE Congress, Florence,
2022.

K.L. Margolis, D.E. Bonds, R.J. Rodabough, L. Tinker, L.S. Phillips, C. Allen,

T. Bassford, G. Burke, J. Torrens, B.V. Howard, Women'’s health initiative
investigators, effect of oestrogen plus progestin on the incidence of diabetes in
postmenopausal women: results from the Women’s health initiative hormone trial,
Diabetologia 47 (2004) 1175-1187, https://doi.org/10.1007/500125-004-1448-x.
J.E. Compston, M.R. McClung, W.D. Leslie, Osteoporosis, Lancet 393 (2019)
364-376, https://doi.org/10.1016/50140-6736(18)32112-3.

R. Lindsay, J.C. Gallagher, M. Kleerekoper, J.H. Pickar, Effect of lower doses of
conjugated equine estrogens with and without medroxyprogesterone acetate on
bone in early postmenopausal women, JAMA 287 (2002) 2668-2676, https://doi.
org/10.1001/jama.287.20.2668.

G. Wells, P. Tugwell, B. Shea, G. Guyatt, J. Peterson, N. Zytaruk, V. Robinson,
D. Henry, D. O’Connell, A. Cranney, Osteoporosis Methodology Group and The
Osteoporosis Research Advisory Group, Meta-analyses of therapies for
postmenopausal osteoporosis. V. Meta-analysis of the efficacy of hormone
replacement therapy in treating and preventing osteoporosis in postmenopausal
women, Endocr. Rev. 23 (2002) 529-539, https://doi.org/10.1210/er.2001-5002.
M.S. Simon, R.T. Chlebowski, J. Wactawski-Wende, K.C. Johnson, A. Muskovitz,
1. Kato, A. Young, F.A. Hubbell, R.L. Prentice, Estrogen plus progestin and
colorectal cancer incidence and mortality, J. Clin. Oncol. 30 (2012) 3983-3990,
https://doi.org/10.1200/JC0.2012.42.7732.

K.J. Lin, W.Y. Cheung, J.Y.-C. Lai, E.L. Giovannucci, The effect of estrogen vs.
Combined estrogen-progestogen therapy on the risk of colorectal cancer, Int. J.
Cancer 130 (2012) 419-430, https://doi.org/10.1002/ijc.26026.

E. Botteri, N.C. Stger, S. Sakshaug, S. Graff-Iversen, S. Vangen, S. Hofvind, T. de
Lange, V. Bagnardi, G. Ursin, E. Weiderpass, Menopausal hormone therapy and
colorectal cancer: a linkage between nationwide registries in Norway, BMJ Open 7
(2017), €017639, https://doi.org/10.1136/bmjopen-2017-017639.

K.K. Tsilidis, N.E. Allen, T.J. Key, M.A. Sanjoaquin, K. Bakken, F. Berrino,

A. Fournier, E. Lund, K. Overvad, A. Olsen, A. Tjgnneland, G. Byrnes, V. Chajes,
S. Rinaldi, M.-C. Boutron-Ruault, F. Clavel-Chapelon, J. Chang-Claude, R. Kaaks,
M. Bergmann, H. Boeing, Y. Koumantaki, D. Palli, V. Pala, S. Panico, R. Tumino,
P. Vineis, H. Bas Bueno-de-Mesquita, F.J.B. van Duijnhoven, C.H. van Gils, P.H.
M. Peeters, L. Rodriguez, C.A. Gonzalez, M.-J. Sanchez, M.-D. Chirlaque,

A. Barricarte, M. Dorronsoro, K.-T. Khaw, S.A. Rodwell, T. Norat, D. Romaguera,
E. Riboli, Menopausal hormone therapy and risk of colorectal cancer in the
European prospective investigation into cancer and nutrition, Int. J. Cancer 128
(2011) 1881-1889, https://doi.org/10.1002/ijc.25504.

A. Fournier, L. Dossus, S. Mesrine, A. Vilier, M.-C. Boutron-Ruault, F. Clavel-
Chapelon, N. Chabbert-Buffet, Risks of endometrial cancer associated with
different hormone replacement therapies in the E3N cohort, 1992-2008, Am. J.
Epidemiol. 180 (2014) 508-517, https://doi.org/10.1093/aje/kwul46.


https://doi.org/10.5114/pm.2019.84150
https://doi.org/10.1016/0002-9378(82)90218-6
https://doi.org/10.1016/0002-9378(82)90218-6
https://doi.org/10.1210/er.2012-1008
https://doi.org/10.1210/er.2012-1008
https://doi.org/10.1210/jcem.82.2.3780
https://doi.org/10.1080/09513590.2022.2118254
https://doi.org/10.1080/09513590.2022.2118254
https://doi.org/10.1016/s0140-6736(03)14065-2
https://doi.org/10.1097/AOG.0000000000004723
https://doi.org/10.1016/S0140-6736(19)31709-X
https://doi.org/10.1371/journal.pmed.1003731
https://doi.org/10.1111/cen.14469
https://doi.org/10.1097/GME.0000000000001480
https://doi.org/10.1097/GME.0000000000001480
https://doi.org/10.1080/13697137.2016.1187123
https://doi.org/10.1080/13697137.2016.1187123
https://doi.org/10.3390/cancers12082195
https://doi.org/10.1093/aje/kwq300
https://doi.org/10.1001/jama.2013.278040
https://doi.org/10.1111/j.1525-1497.2006.00389.x
https://doi.org/10.1111/j.1525-1497.2006.00389.x
https://doi.org/10.1080/13697137.2021.2022644
https://doi.org/10.1080/13697137.2021.2022644
https://doi.org/10.2147/IJWH.S61685
https://doi.org/10.1016/S0149-2918(00)88267-3
https://doi.org/10.1080/13697137.2019.1640197
https://doi.org/10.1080/13697137.2019.1640197
https://doi.org/10.1097/GME.0000000000001659
https://doi.org/10.1097/GME.0000000000001659
https://doi.org/10.1186/s40885-021-00175-1
https://doi.org/10.1186/s40885-021-00175-1
https://doi.org/10.1007/s00125-004-1448-x
https://doi.org/10.1007/s00125-004-1448-x
https://doi.org/10.1210/clinem/dgab042
https://doi.org/10.1186/1476-511X-11-133
https://doi.org/10.1186/1476-511X-11-133
https://doi.org/10.1210/jcem-73-2-373
https://doi.org/10.1111/j.1538-7836.2012.04919.x
https://doi.org/10.1111/j.1538-7836.2012.04919.x
https://doi.org/10.1161/CIRCULATIONAHA.106.642280
http://refhub.elsevier.com/S0378-5122(23)00358-4/rf202305090952244302
http://refhub.elsevier.com/S0378-5122(23)00358-4/rf202305090952244302
http://refhub.elsevier.com/S0378-5122(23)00358-4/rf202305090952244302
http://refhub.elsevier.com/S0378-5122(23)00358-4/rf202305090952244302
http://refhub.elsevier.com/S0378-5122(23)00358-4/rf202305090952244302
https://doi.org/10.1007/s00125-004-1448-x
https://doi.org/10.1016/S0140-6736(18)32112-3
https://doi.org/10.1001/jama.287.20.2668
https://doi.org/10.1001/jama.287.20.2668
https://doi.org/10.1210/er.2001-5002
https://doi.org/10.1200/JCO.2012.42.7732
https://doi.org/10.1002/ijc.26026
https://doi.org/10.1136/bmjopen-2017-017639
https://doi.org/10.1002/ijc.25504
https://doi.org/10.1093/aje/kwu146

	Reappraising 21 ​years of the WHI study: Putting the findings in context for clinical practice
	1 Introduction
	2 Methods
	3 WHI critique
	4 Effect of WHI: changes in MHT prescribing
	5 Bioidentical MHT differs from CEE and MPA used in the WHI
	5.1 Different estrogens for MHT
	5.2 Bioidentical and synthetic progestogens for MHT

	6 The impact of bioidentical MHT on the risk of chronic NCDs
	6.1 Cancer
	6.1.1 Breast cancer
	6.1.2 Colorectal cancer
	6.1.3 Endometrial cancer

	6.2 Cardiovascular disease
	6.2.1 Coronary heart disease
	6.2.2 Hypertension
	6.2.3 Lipid metabolism
	6.2.4 Venous thromboembolism and stroke

	6.3 Insulin resistance and the risk of diabetes
	6.4 Bone health

	7 Conclusions
	Contributors
	Funding
	Provenance and peer review
	Declaration of competing interest
	References


