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Topical Collection on Reproductive Health and Cardiovascular Disease
Clinical Vignettes
•Ms. A is a 62-year-old female who presents to cardiology clinic for complaint of recent onset of angina. She reports to be on oral hormone therapy (HT) with
combined estrogen and progesterone at the recommendation of another physician who states it has cardioprotective benefit. She started menopause at age
49 and was started on HT at age 60. She experienced hot flashes and night sweats closer to the age of menopause but currently reports no bothersome
vasomotor symptoms. She does endorse vaginal dryness and frequent urinary tract infections. Both her father and grandfather died of heart disease in their
late 60s. She recently had a coronary calcium scan showing a coronary artery calcium score 9 300 and lipid panel with total cholesterol 226 mg/dL and low-
density lipoprotein (LDL) cholesterol 142 mg/dL.
• Ms. B is a 53-year-old female with past medical history of hypertension, dyslipidemia and type-2 diabetes mellitus who presents to cardiology clinic,
inquiring whether it is safe for her to be on HT. She endorses severe vasomotor symptoms of menopause. Her last menstrual period was 18 months ago, and
she has been having 10–20 hot flashes daily, drenching night sweats disrupting her sleep and severe mood imbalance. For this, she was prescribed oral
estradiol recently. She has a history of hysterectomy. Her mammogram and pap smear are both up-to-date and normal. Her lipid panel shows total cholesterol
of 187 mg/dL and LDL 123 mg/dL. Her 10-year atherosclerotic cardiovascular disease (ASCVD) risk score is 7.5%.
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Abstract

Purpose of review In past decades, there has a been a paradigm shift concerning meno-
pause, hormone therapy (HT), and cardiovascular disease (CVD). While initial observa-
tional studies suggested hormone replacement to provide a cardioprotective benefit for all
menopausal women, subsequent large randomized trials have not confirmed these
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benefits and furthermore brought to light the risks of HT with regard to CVD, venous
thrombosis, and stroke. The goal of this review is to summarize current recommendations
regarding HT as it pertains to cardiovascular risk.
Recent Findings Menopause HT remains the most effective treatment for vasomotor
symptoms. Guidelines now suggest benefits outweigh the risk for in women with bother-
some vasomotor symptoms, when initiated in early menopause (within 10 years of
symptom onset or ageG60 years) without contraindications. Consideration of cardiovas-
cular risk is necessary. For women with a moderate atherosclerotic CVD risk score, or with
CVD risk modifiers, a transdermal formulation is preferred. For patients with known CVD,
non-hormonal alternatives should be trialed. Current evidence does not support the use of
HT for primary or secondary prevention of CVD.
Summary Initiation of menopausal HT requires an individualized approach taking into
account age of menopause, timing of initiation, vasomotor symptoms, and cardiovascular
risk factors.

Introduction

Cardiovascular disease (CVD) remains the leading cause
of mortality for women in the USA with an increased
prevalence of the disease after menopause [1••, 2]. His-
torically, estrogen had been postulated to be
cardioprotective in women, due in part to its beneficial
effects on cardiovascular hemodynamics, lipid metabo-
lism, and the endothelium [3]. Estrogen had been
shown to decrease the levels of total and LDL cholesterol
and increase the release of nitric oxide resulting in vaso-
dilation, possibly decreasing vascular injury and devel-
opment of atherosclerosis in the long term [4]. Follow-
ing this reasoning, it was believed that the increased
prevalence of CVD in menopausal women was due to
the loss of endogenous estrogen during menopause.
This prevailing theory led many providers to conclude
t h a t women a t menopau s e wou ld d e r i v e
cardioprotective benefits from hormone therapy (HT)–
a recommendation that was backed by findings from
animal and observational studies indicating that meno-
pausal HT reduced the risk of CVD [5].

Over the past two decades, studies on HT have led to
a better understanding of the role of HT use at and
around the time of menopause and their role with
CVD. In 1991, the Women’s Health Initiative (WHI)
was the first randomized control trial (RCT) to deter-
mine if HT prevented CVD and other chronic diseases.
Women with an intact uterus (n = 16,608) were ran-
domized to daily oral conjugated equine estrogen

(CEE) 0.625 mg plus medroxyprogesterone acetate
(MPA) 2.5 mg or placebo while women with a hyster-
ectomy (n = 10,739) were randomized to daily oral CEE
(0.625mg) alone or placebo.Women assigned toCEE +
MPA had an increased incidence of CVD (HR 1.18; 95%
CI 0.95–1.45), while women assigned to CEE saw nearly
no difference (HR 0.94; 95% CI 0.78–1.14), as com-
pared with placebo [6]. Women in both the CEE and
CEE +MPA trials saw an increase in ischemic strokes by
35 and 37%, respectively. Given these findings, the in-
vestigators concluded that the risks outweighed the ben-
efits and therefore did not support the use of HT in
women [6].

Subsequently, the Heart and Estrogen/progestin Re-
placement Study (HERS) was a secondary prevention
RCT in women and HT [7]. The trial randomized 2763
women with established CVD to receive either CEE
0.625 mg plus MPA 2.5 mg or placebo. The results from
the trial showed a significant time trend, with HT being
associatedwith an increased risk of recurrent CVD events
in the first 2 years but a decreased risk in years 4 and 5.
During an average follow-up of 4.1 years, CEE +MPA
did not reduce the overall rate of recurrent CVD events
compared with placebo (HR 0.99; 95% CI 0.80–1.22)
and instead was associated with an increased risk of
thromboembolic events [7]. As such, the researchers
concluded against starting HT for the purpose of second-
ary prevention of CVD in menopausal women.
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Findings from WHI and HERS that HT did not ben-
efit primary or secondary CVD prevention and in some
women, increased CVD risk, led to a considerable shift
in clinical practices due to associated risk with CVD.
Analyses of pharmacy databases found that in the year
following publication of WHI, HT use declined drasti-
cally between 25 and 72% [8]. In the ensuing decade,
nearly an 80% reduction in HT prescribing was ob-
served, resulting in significant undertreating of women
with bothersome vasomotor symptoms [9].

Impact of estrogen on the cardiovascular system
Estrogen affects serum lipid levels, coagulation, antioxi-
dant systems, and the production of vasoactive sub-
stances such as nitric oxide and prostaglandins, all of
which influence the cardiovascular system. Potential
adverse physiological effects of estrogen contributing
to an increased risk of CVD include an increase in serum
triglyceride concentrations, a prothrombotic effect, par-
ticularly with oral estrogen, and an increase in vascular
inflammatory markers [10]. Earlier studies supporting
the cardioprotective effect of HT demonstrated a bene-
ficial effect of oral estrogen on vasodilation, endothelial
function, and lipids [4].

Estrogen influences serum lipid concentrations via
estrogen-receptor-mediated effects on the hepatic ex-
pression of apoprotein genes [4]. In a randomized,
double-blind crossover of healthy menopausal wom-
en with normal lipid levels at baseline, oral CEE
0.625 mg per day, and 1.25 mg per day were found
to lower mean LDL cholesterol by 15 (95% CI 11–
19%; p G 0.0001) and 19% (95% CI 15–23%; p
G 0.0001), respectively; conversely high-density lipo-
protein (HDL) cholesterol was found to increase by 16
(95% CI 12–20%; p G 0.001) and 18% (95% CI 14–
22%; p G 0.0001), respectively. This decrease in LDL
cholesterol has been thought to be a result of acceler-
ated LDL catabolism. The study demonstrated an in-
crease in very-low-density lipoprotein (VLDL) triglyc-
eride levels by 24 (95%CI 8–40%; p G 0.003) and 42%
(95% CI 26–58%; p G 0.0001) for the respective estro-
gen doses [11]. In this cohort of healthy patients with-
out hyperlipidemia or CVD, transdermal estradiol
(0.1mg) did not significantly alter VLDL or LDL levels.
However, in a study of 58 women with hyperlipid-
emia, randomized to receive simvastatin or CEE with
MPA, HT produced smaller decreases in LDL and total
cholesterol and an increase in triglycerides (29% ver-
sus 14% decrease) compared with simvastatin [12].

Other trials have suggested that oral estrogen therapy
may have a prothrombotic effect leading to cardiovas-
cular events, thrombosis and stroke via a reduction in
serum fibrinogen, factor VII, and antithrombin [13]. In a
trial of 28 menopausal women randomized to oral HT
versus transdermal HT to placebo, it was found that oral
HT also significantly increased levels of the inflamma-
tory marker C-reactive protein (CRP) [14]. These pro-
thrombotic and pro-inflammatory physiological effects
are postulated to contribute to an increased prevalence
of cardiovascular events in women with known disease.
Indeed, both the WHI CEE +MPA (HR 1.87; 95% CI
1.37–2.54, p G 0.001) and CEE only (HR 1.48; 95% CI
1.06–2.07 p = 0.02) arms and HERS (HR 2.89; 95% CI,
1.50–5.58) trials demonstrated an increased risk of ve-
nous thromboembolism [6, 7].

Further studies have provided evidence that the bio-
logic effects of estrogen on the vasculature is dependent
on the extent of atherosclerosis present (Fig. 1) [4, 10]. A
study of postmortem coronary artery specimens in pre-
menopausal and postmenopausal women with and
without coronary disease has shown that estrogen recep-
tor expression is diminished in atherosclerotic arteries
[15], potentially contributing to a decrease in the bene-
ficial effects of estrogen. Additionally, estrogen has been
shown to up-regulate members of the matrix metallo-
proteinase (MMP) family responsible for degrading the
extracellular matrix of the arterial wall. In patients with
established atherosclerosis, it is hypothesized that this
increase in MMP expression in plaque could be associ-
ated with an increased risk of plaque rupture [16]. Other
animal studies have suggested that the impaired
cyclooxygenase-2 response in diseased atherosclerotic
arteries may be implicated in the diminished or absent
anti-atherosclerotic benefit of estrogen [17].

Recent studies
Following WHI and HERS, there remained a substantial
discrepancy between the results of these randomized
trials and previous observational studies demonstrating
cardioprotective benefit. Subsequently, a closer analysis
of the WHI/HERS studies found a crucial difference
between the two trials and the earlier observational
studies—the average age of women enrolled. The WHI/
HERS trials included women who were older (mean age
of 67 years in HERS, mean age of WHI 62 years) given
that the average age of menopause is 51 years [5]. Post
hoc analyses of younger patients within the WHI re-
vealed both lower absolute risks and attributable risks
of adverse outcomeswhenmenopausal HTwas initiated
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in women aged 50 to 59. Notably, the use of HT within
10 years of menopause onset was associated with a
lower risk of coronary heart disease compared with
women who began therapy greater than 20 years since
onset of menopause [6].

Out of these findings and observations, the “timing
hypothesis” was proposed which posits there may be
less risk when HT is initiated closer to the time of men-
opause onset before atherosclerosis develops. This hy-
pothesis was first described based on basic science non-
human primate studies that showed that initiation of
estrogen at the time of oophorectomy reduced coronary
atherosclerosis by 50–70%, but starting HT 2 years fol-
lowing oophorectomy (equivalent to 6 years in
humans) in primates had no benefit [18]. In response
to this hypothesis, more recent randomized trials have
focused on the cardiovascular effects of HT in recently
menopausal women.

In 2014, the KEEPS (Kronos Early Estrogen Preven-
tion Study) found that the early use ofHT does not affect
atherosclerosis progression [19]. KEEPS randomized

727 healthy menopausal women between the ages 42–
58 to daily oral CEE (0.45 mg/day) or transdermal
estrogen (50 μg/day), both with cyclic progesterone
treatment or placebo for 4 years and compared their
markers of atherosclerosis progression. Intermediate
markers for atherosclerosis were evaluated, including
carotid artery intima-media (CIMT) thickness measured
annually by ultrasonography, and coronary artery calci-
um (CAC) score at study entry and baseline. Blood
pressure and other biochemical risk factors for CVD
were also monitored.

Over the 4-year period, KEEPS found there was no
difference in the rate of CIMT increase across all 3 groups
with a mean rate increase of 0.0076 mm/year [20]. The
rates of CAC score increase were also similar between the
3 groups: CAC score increased in 17.4% of the oral
estrogen group, 18.9% of the transdermal estrogen
group, and 21.0% of the placebo group with no signif-
icant differences. Despite no changes in intermediate
markers of atherosclerosis, HTwas found to have overall
favorable effects on the biochemical risk factors for CVD:

Fig. 1. Estrogen’s role on healthy versus atherosclerotic vascular health. CAM = cell adhesion molecule; Cox-2 = cyclooxygenase 2;
ER = estrogen receptor; HRT = hormone replacement therapy; LDL = low-density lipoprotein; MCP = monocyte chemoattractant
protein; MMP = matrix metalloproteinase; TNF = tumor necrosis factor; VSMC = vascular smooth muscle cell. Permission for reprint
requested from Ouyang, Michos & Karas [10]
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oral estrogens decreased LDL and non-HDL cholesterol
while increasing HDL cholesterol and triglycerides, and
transdermal estrogens decreased cholesterol and other
insulin-related markers, such as fasting insulin and
blood glucose [20]. No change in blood pressure in
either of the groups were seen. These results of the
KEEPS Trial showed that HT has no effect on atheroscle-
rosis progression, however, may improve several CVD
risk factors in recently menopausal women.

The Early versus Late Interventional Trial with Estra-
diol trial (ELITE) also sought to study intermediate
markers of CVD on women close to the age of meno-
pause onset. This study examined the effects of HT on
CIMT and CAC in early (G 6 years from menopause)
versus late menopausal women (910 years from meno-
pause) [21]. This single-center, randomized, controlled
trial examined 643 healthy, menopausal women who
were assigned to receive either oral 17β-estradiol (1 mg
daily) plus progesterone vaginal gel or placebo and
stratified them based on time since menopause. After a
median of 5 years of intervention, the trial showed that
early menopausal women taking HT had decreased rates
of CIMT progression (0.0044 mm/year) compared with
placebo (0.0078mm/year). There were no differences in
rates of CIMT progression between the late menopausal
HT group and placebo. CAC scores showed no differ-
ences between the early or late menopausal HT group
versus placebo (however, the late menopausal HT group
did have higher CAC scores as expected for age).

The differences between ELITE and KEEPS may be
attributed to several factors including estrogen dosing
and time of follow-up. KEEPS used a lower dose of
estrogen and thus may not have had the dose-response
effect of estrogen needed for vascular benefit. In addi-
tion, KEEPS only followed patients for 4 years, whereas
the ELITE trial began to see noticeable rates of change
starting at year 3. Therefore, KEEPS may have been
limited by the follow-up time necessary to evaluate
CVD progression. Regardless of the small differences
seen between the two studies, both trials demonstrated
that HT does not cause atherosclerosis progression but
perhaps may be beneficial to CVD in early, menopausal
women.

In 2015, Cochrane published a systematic review of
19 trials of HT including a total of 40,410 menopausal
women [22]. The study found that HT in both primary
and secondary prevention conferred no protective effects
for all-causemortality, CVD death, non-fatal myocardial
infarction, angina, or revascularization. There was an
increased risk of stroke in the HT arm for combined

primary and secondary prevention (RR 1.24, 95% CI
1.10 to 1.41), venous thromboembolic events (RR
1.92, 95% CI 1.36 to 2.69), and pulmonary emboli
(RR 1.81, 95%CI 1.32 to 2.48). Additionally, this review
found that when HT was started less than 10 years after
menopause, HT caused lower rates of coronary heart
disease (RR 0.52, 95% CI 0.26 to 0.96) and decreased
all-cause mortality (RR 0.70, 95% CI 0.52 to 0.95) [22].
This effect was not found when HT was started 10 years
after menopause.

Special consideration: Premature and early menopause

While the average age of natural menopause occurs at
51 years in the USA, women can enter natural meno-
pause prematurely (G40 years) or early (G45 years) or
otherwise undergo bilateral salpingo-oophorectomy
(BSO) at an early age entering them into surgical men-
opause. Women that enter menopause prematurely or
early and do not use HT through the natural age of
menopause have been found to have a higher risk of
CVD and CVD mortality. A 2016 pooled meta-analysis
of over 300,000 women in 32 observational studies
found that compared with women with onset of meno-
pause before the age of 45, women with onset of men-
opause ≥45 years of age had a significantly higher risk of
overall (RR 1.50, 95% CI 1.28–1.76) and fatal (RR 1.11,
95% CI (1.03–1.20) CVD, even after adjustment for
established CVD risk factors [1, 23]. Other prospective
studies have found that women with onset of meno-
pause before the age of 45 have a significantly greater
risk of heart failure (HR 1.33, 95% CI 1.150–1.53) [24].
The Framingham study demonstrated that higher total
cholesterol, higher blood pressure, and other cardiovas-
cular risk factors beforemenopause were associated with
earlier menopause, independently of smoking status.
Additionally, it has been shown that CVD risk is sub-
stantially higher in women undergoing BSO at a young
age (40–45 years) [25].

Current recommendations
Along with the literature, evidence-based recommenda-
tions have evolved considerably over the past two de-
cades. Currently, the most comprehensive position
statement regarding hormone therapy is that of the
North American Menopause Society (NAMS) in 2017
[26••]. This is an update from the NAMS 2012 position
statement and will again be updated in 2022. This posi-
tion statement affirms that hormone therapy remains
the most effective treatment for both vasomotor
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symptoms and genitourinary syndrome of menopause
and has also been shown to prevent bone loss and
fracture. Hormone therapy is also indicated for prema-
ture hypoestrogenism due to hypogonadism, primary
ovarian insufficiency, or premature surgical menopause
[27]. The NAMS position statement did not recommend
HT for the indication of cardiovascular prevention. Fur-
thermore, the statement states the risks of HT differ
depending on timing of initiation, type, dose, route of
administration, and duration of use [26••].

Initiation of hormone therapy

An approach to the initiation of HT should include an
evaluation of clinical symptoms, exclusion of absolute
contraindications, consideration of timing, and a thor-
ough assessment of cardiovascular risk including using
the 10-year American College of Cardiology/American
Heart Association Atherosclerotic CVD (ASCVD) risk
calculator (Table 1). For women younger than 60 years
or those who are within 10 years of menopause onset
(without contraindications including CVD, personal
history of breast cancer, previous venous thromboem-
bolic event or stroke, active liver disease or undiagnosed
vaginal bleeding), the benefit-risk ratio is favorable for
initiation of HT for bothersome vasomotor symptoms
or patients at elevated risk of bone loss or fracture. The
benefit-risk ratio is also favorable for women with 10-
year ASCVD risk G5% or ≤ 1 cardiovascular risk factors.
For women with premature (G40 years) or early meno-
pause (G45 years), HT should be used at least until the
age of 51 years, unless contraindicated [26••].

For women with 10-year ASCVD risk 5–10% or 10-
year ASCVD risk G5% but ≥2 CVD risk factors, a trans-
dermal estrogen formulation is preferable. For women
who initiate HT more than 10 years from menopause
onset or are 60 years of age or older, HT use is not
recommended as the benefit-risk ratio appears less fa-
vorable due to greater absolute risks of CVD, stroke,
venous thromboembolism, and dementia [26••]. For
women with a 10-year ASCVD risk 910%, including
those with risk enhancers such as elevated CAC 9 100
and/or 75th percentile, uncontrolled hyperlipidemia or
hypertriglyceridemia, history of pregnancy complica-
tions such as preeclampsia, and chronic inflammatory
conditions (e.g., rheumatoid arthritis, systemic lupus
erythematosus, psoriatic arthritis), the benefit-risk ratio
also appears less favorable [26••, 28]. Periodic

reevaluation should be undertaken to assess for ongoing
symptoms and necessity of therapy.

Dosing

The therapeutic goal of estrogen therapy is to use the
most appropriate (often, but not necessarily, lowest ef-
fective) dose to adequately control symptoms. Proges-
togens are indicated to counteract the effect of estrogen
on the endometrial lining and prevent endometrial
growth which may increase the risk of endometrial can-
cer. Oral progesterones (bioidentical) and oral or trans-
dermal progestins (synthetic) have varying dosing that
are dependent on the potency of the formulation and
varies with estrogen use [26••].

Route of delivery

The route of administration is another consideration for
the prescription of HT. Transdermal formulations by-
pass first-pass hepatic metabolism, thereby resulting in
lower production of prothrombotic factors and inflam-
matory markers such as CRP when compared with oral
regimens [13]. As such, the use of transdermal (rather
than oral) estradiol is preferred for women at moderate
risk for CVD with a 10-year ASCVD risk between 5 and
10% (Table 1).

Compounded hormones

The use of custom compounded bioidentical HT is not
endorsed by several medical societies as these formula-
tions present safety concerns and doses that are not
standardized or regulated [26••, 29]. Additionally, these
formulations may be administered in non-standard
routes such as subdermal implants, pellets or troches
[26••]. A recent report commissioned by the US Food
and Drug Administration, the National Academies of
Sciences, Engineering, and Medicine reviewed the avail-
able evidence on compounded HT and advised against
the use of compounding HT with major concerns
around inadequate labeling, lack of bioavailability data,
and the lack of evidence on the safety and efficacy claims
[30].

Government-approved and FDA regulated
bioidentical hormone formulations including estradiol,
estrone and micronized progesterone are available and
are monitored for purity and efficacy. Of note, many of
these formulations continue to carry black-box warnings
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Table 1. Approach to Initiating Menopause Hormone Therapy (HT) with Assessment of Cardiovascular Risk*

1. Evaluate symptoms in menopausal patient

Confirm presence of moderate to severe vasomotor symptoms (hot flashes, night sweats) and/or other symptoms of menopause
that are affecting quality of life

If menopausal complaint is limited to genitourinary syndrome of menopause, consider local estrogen topically

2. Exclude absolute contraindication to HT

- Coronary heart disease, stroke, TIA

- Breast or endometrial cancer

- History of pulmonary embolus, venous thrombosis or clotting disorder

- Active liver disease

- Undiagnosed abnormal vaginal bleeding

3. Assess CVD risk factors and calculate 10-year ASCVD risk

- Hyperlipidemia

- Hypertension

- Diabetes

- Family history of premature CVD in first-degree relative (men G55 or women G65 years of age)

- Obesity (BMI) 9 30 kg/m2

- Physical inactivity

- Cigarette smoking

- Coronary calcification (CAC 1–99 moderate risk; CAC 9 100 high risk)

- History of hypertensive disorder of pregnancy/preterm delivery

- History of systemic autoimmune collagen-vascular disease (e.g. systemic lupus or rheumatoid arthritis)

4. Discuss risks and benefits and initiate HT

May consider using HT, oral or transdermal formulations:

- Age G 60 and within 10 years of menopause onset

- Low risk of CVD or breast cancer

- 10-year ASCVD risk G5% (low risk) and G 1 CVD risk factor

May consider using HT, transdermal formulation:

- 10-year ASCVD risk 5–10%, consider use of transdermal formulation

- Low 10-year ASCVD risk G5%, however ≥2 CVD risk factors

Not recommended to use HT:

- Age ≥ 60 or 9 10 years since menopause onset

- 10-year ASCVD risk 910% (high risk)

5. Follow-up

- Reassess symptoms in 10–12 weeks after initiation

- Titrate dose appropriately to control symptoms

- Monitor cholesterol, blood pressure and other risk factors of CVD

- Periodic evaluation to assess need for continued HT (persistent moderate-severe symptoms, osteoporosis)

HT = hormone therapy; BMI = body mass index; CVD = cardiovascular disease; TIA = transient ischemic attack; ASCVD = atherosclerotic cardio-
vascular disease; VMS = vasomotor symptoms
*Recommendations adapted from the 2017 NAMS Hormone Therapy Position Statement and 2019 ACC/AHA Guideline on the Primary Prevention
of Cardiovascular Disease [26••, 28]



for adverse events. Despite this, the continued use of
compounded HT may be exacerbated by the lack of
knowledge, by both providers and patients, that
bioidentical formulations are available and generic on
current prescription plans.

Non-hormonal options

In high-risk patients with CVD, history of venous throm-
boembolism, stroke, history of breast cancer, other es-
trogen sensitive cancers, or other contraindications, non-
hormonal therapies should be considered. These recom-
mendations are outlined in the NAMS 2015 position
statement on nonhormonal management [31]. For va-
somotor symptoms, the SSRI paroxetine is the only
FDA-approved medication and is associated with a 33
to 67% reduction in hot flash frequencywhen compared
with placebo. Other SNRIs and antidepressants have
also shown to be effective, and it has been postulated
that the decline in estrogen and progesterone levels in
menopause trigger alterations in the neuroendocrine
system, including changes in serotonin and norepineph-
rine levels, leading to thermoregulatory dysfunction in
the hypothalamus [32]. Gabapentin and clonidine are
other alternatives.

Non-pharmacologic approaches including cognitive-
behavioral therapy and clinical hypnosis have been
shown to have benefit [31]. Again, none of these above
alternatives have shown to be as effective as estrogen
therapy. For patients with debilitating menopausal
symptoms and risk of CVD, it may be reasonable to
initiate HT with close and stringent monitoring, after a
thorough discussion of the risks and benefits.

Treatment of genitourinary syndrome of menopause

Genitourinary syndrome of menopause encompasses
symptoms of vaginal dryness, burning, irritation, pain
with intercourse, urinary urgency, dysuria, and recurrent
urinary tract infection, for which low-dose topical vagi-
nal estrogen preparations are effective. These may be

used in women at risk for CVD as these preparations
result in minimal systemic absorption. A 2018 prospec-
tive observational cohort study of participants who used
vaginal estrogen in WHI demonstrated that the risks of
cardiovascular disease and cancer were not elevated
among menopausal women using vaginal estrogens
compared with nonusers, providing reassurance for its
safety [33]. Despite this, the FDA black box warning is
included in this topical formulation and should be
discussed with women.

Clinical vignette recommendations
Ms. A was started on HT for a “cardioprotective” benefit
more than 10 years since onset of menopause. Further-
more, she has significant risk for CVD including an elevat-
ed coronary calcium score, hyperlipidemia, and family
history of CAD and now recent onset of angina. Her HT
should be tapered and discontinued as soon as feasible. If
she experiences menopausal symptoms, non-hormonal
options may be considered. Current evidence does not
support the use of HT for primary or secondary CVD
prevention. Furthermore, she is at high risk for CVD based
on her risk factors and symptoms. Stress testing and/or
coronary angiogram should be pursued for her anginal
symptoms, as well as treatment for her hyperlipidemia.
Tapering using a low-dose transdermal approach may be
considered. For her genitourinary symptoms, a local vagi-
nal estradiol may still be considered.

Ms. B has bothersome vasomotor symptoms and re-
cent menopause (G 10 years since onset). Given this and
lack of clinical contraindications, she is a candidate to
continue HT. However, she should be switched from oral
to transdermal estradiol due to her moderate 10-year
ASCVD risk score of 7.5% and other CVD risk factors
including hypertension, hyperlipidemia, and diabetes.
Progesterone is not necessary given her history of hysterec-
tomy. She should be started on statin with her history of
diabetes and have close monitoring of her cholesterol and
hemoglobin A1C levels. Risks and benefits should be
discussed indepthwith thepatient, including the increased
risk of breast cancer after 5 years of combined HT use.

Conclusion

There has been a considerable evolution of the understanding and recommenda-
tions regarding menopause, HT, and CVD since the WHI trials were published.
Despite disparate findings from observational studies, these research trials have
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allowed for a better understandingof the role ofHT andheart disease, leading away
from its use for CVD prevention, to now treatment primarily targeted towards
symptom management taking into account cardiovascular risk.

Currently, HT is considered an appropriate option when initiated in early
menopause (within 10 years of symptom onset or ageG 60 years) without contra-
indication and when vasomotor symptoms are bothersome. Current guidelines
recommend an assessment of cardiovascular risk before initiation of therapy and
can include evaluation of risk factors, lipid profile, and coronary calcium score as
objective measurements. Given the variability of data regarding this topic histori-
cally, further studies and specifically randomized controlled trials are certainly
warranted to validate recent findings of reduced CVD and all-causemortality when
hormone therapy is initiated in women near the onset of menopause. As cardiol-
ogists are often consulted on this topic, it is beneficial for practitioners in the
specialty to understand the evolution of literature regarding hormone therapy
and cardiovascular risk and the current recommendations for treatment.
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