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Abbreviations: 

BMI Body Mass Ratio QOL Quality of Life 

CABG Coronary Artery Bypass Graft RCT Randomised Controlled Trial 

CAD Coronary Artery Disease SSRI Selective Serotonin Reuptake Inhibitor 

CDP Coronary Drug Project TIA Transient Ischaemic Attack 

CEE Conjugated equine Estrogens VMS Vasomotor Symptoms 

CT Computed Tomography VTE Venous Thromboembolism 

CVD Cardiovascular Disease WHI Women's Health Institute 

DVT Deep Vein Thrombosis   

HDL High Density Lipoprotein   

HERS The Heart and Estrogen/progestin Replacement Study   

HRQOL Health-related Quality of Life   

LDL Low Density Lipoprotein   

MCI Moderate Cognitive Impairment   

MHT Menopausal Hormone Therapy   

MPA Medroxyprogesterone acetate   

PE Pulmonary Embolus   

QALY Quality Adjusted Life Year   

 

  



Table S1 Metanalyses and Systematic Reviews 

Primary author, 

Journal, Title, 

Study, Year 

Sample size Study 

Design 

Age 

rang

e 

Outcomes and 

years studied 

Author conclusions 

Mikkola, T, 

Cardiovascular 

Research, Estrogen 

replacement therapy, 

atherosclerosis, and 

vascular function, 

2002 

N/A Review N/A Atherosclerosis 

and vascular 

function    

Evidence to support benefits of estrogen therapy in early 

atherogenesis. Lack of compliance with estrogen therapies 

due to breast cancer fears is associated with worsened 

outcomes. Suggests the use of SERMS with low dose 

estrogen to prevent breast cancer.  

Nelson, H , JAMA, 

Postmenopausal 

hormone 

replacement therapy: 

scientific review, 

2002 

11 

observation

al studies, 

10 case-

control and 

1 trial 

Metanalysis  N/A CHD, stroke, 

CVD  Fractures, 

cancers, VTE, 

dementia, 

cholecystitis;  

Years studied: 

1966-2001 

CHD: current MHT use linked to reduced risk of CHD, 

CHD mortality and overall mortality but not in past or all 

use groups. Effects on CHD likely confounded by SES after 

sensitivity analysis. Exclusion of poor/cross sectional studies 

may explain why past/ever groups were not found at reduced 

risk.   

Stroke: All users at increased risk of stroke (thromboembolic 

only).  

VTE: Doubled risk of VTE in estrogen users - highest in 

first year and possibly with higher estrogen dose 

(>0.625mg).  

Fractures: WHI showed reduction in hip, vertebral and other 

osteoporotic fractures with estrogen use. In HERS, no such 

effect reported. Results mimicked in cohort studies. 

Cochrane review showed improvements in bone density in 

all MHT recipients independent of site, opposed or not, oral 

and transdermal regimens and types of progestins.  

Breast Cancer: Meta analyses show an increase in breast 

cancer with current use of estrogen, which increases with 

duration of use. Among ever users there was no increase in 

breast cancer. WHI showed an increased risk with combined 

therapy, increasing over time after 5.2 years. HERS showed 

no effect of MHT on breast ca. Breast cancer mortality not 

yet assessed in RCT but observational studies demonstrate 

no effect or reduced risk with ever/short term MHT use.  

Endometrial Cancer: Mixed results from meta analyses. One 



Primary author, 

Journal, Title, 

Study, Year 

Sample size Study 

Design 

Age 

rang

e 

Outcomes and 

years studied 

Author conclusions 

showed more than double risk of endometrial ca in users of 

unopposed estrogen compared to non-users. Risk increased 

with duration of use and persisted after 5 years of cessation. 

Risk was greater in conjugated than synthetic estrogens. 

Mortality from endometrial cancer not increased Results 

from cohort studies indicate decreased risk and from case 

control studies, increased risk. Not reported in HERS/WHI. 

No effect of combined therapy. 

Colon Cancer: reduction among ever and current users with 

no effect of duration. Reduction mimicked in WHI but not in 

HERS.  

Salpeter, S, J Gen 

Internal Medicine, 

Coronary Heart 

Disease Events 

Associated with 

Hormone Therapy in 

Younger and Older 

Women, 2006 

39049 Metanalysis 55-84 CHD (MI/CHD 

death)   5 years f/u 

Hormone therapy reduces the risk of CHD events in younger 

postmenopausal women. In older women, MHT increases, 

then decreases risk over time. 

Salpeter, S, 

American Journal of 

Medicine, Bayesian 

meta-analysis of 

hormone therapy and 

mortality in younger 

postmenopausal 

women., 2009 

19 

randomized 

trials and 

Observation

al studies 

n=16000 

Metanalysis mean 

age 

55 

for 

RCT'

s 

Mortality 

Years 

studied:1966-2008 

Using a hierarchical random effects Bayesian model, RR 

death was 0.73 (credible interval 0.52,0.96) and when 

including 8 observational studies, 0.72 (0.62,0.82). Posterior 

probability that MHT reduces risk in younger women is 

almost 1 

A similar reduction in mortality is seen with randomized 

trials and observational studies 

Boardman, H, 

Cochrane, Hormone 

therapy for 

preventing 

cardiovascular 

disease in post-

40410 Systematic 

Review 

  N/A     MHT conferred no protection for primary or secondary 

prevention of all-cause mortality, CVD death, non-fatal MI, 

angina or revascularization. But did confer 24% increased 

risk of stroke for combined and secondary prevention and 

VTE (94%) increase, PE 82% increase. Number needed to 

harm for stroke was 165 and 118 for VTE 

Women who started MHT less than 10 years after 



Primary author, 

Journal, Title, 

Study, Year 

Sample size Study 

Design 

Age 

rang

e 

Outcomes and 

years studied 

Author conclusions 

menopausal women, 

2015 

menopausal onset had 30% lower mortality and 50% lower 

MI but still had increased risk of VTE (RR 1.74 (1.11,2.73). 

In these early starters, there wasn't any evidence of increased 

stroke risk. In women starting after 10 years, there was little 

effect on death or coronary heart disease, but the stroke risk 

was increased by 21% and VTE by 96% (this was high 

quality evidence) 

Fewer endometrial cancers in treatment group (HR 0.65 

(0.48,0.89) p=0.007) - predominantly a post intervention 

effect 

Rovinski D, 

Thrombosis 

research, Risk of 

venous 

thromboembolism 

events in post-

menopausal women 

using oral vs non-

oral hormone 

therapy: a systematic 

review and meta-

analysis, 2018 

Twenty-two 

studies (9 

case-control 

studies, 9 

cohort 

studies, and 

4 

randomized 

controlled 

trials) 

Systematic 

Review 

  N/A VTE Oral but not non-oral MHT associated with increased risk of 

VTE in women without previous history 

low to moderate quality evidence 

Bassuk SS and 

Manson J, Annals of 

Epidemiology, Oral 

contraceptives and 

menopausal 

hormone therapy: 

relative and 

attributable risks of 

CVD, cancer and 

other health 

outcomes, 2014 

  Meta-

analysis of 

observation

al and WHI 

studies 

  N/A 

  

    Oral contraceptives and MHT can be used for contraception 

and treatment of vasomotor symptoms by healthy women at 

low baseline risk for CVD and breast cancer 



Primary author, 

Journal, Title, 

Study, Year 

Sample size Study 

Design 

Age 

rang

e 

Outcomes and 

years studied 

Author conclusions 

Lethaby, A, The 

Cochrane Database 

of Systematic 

Reviews, 

Phytestrogens for 

menopausal 

vasomotor 

symptoms, 2013 

  Systematic 

review 

  N/A Vasomotor 

symptoms    

No conclusive evidence shows that phytoestrogen 

supplements effectively reduce the frequency or severity of 

hot flushes and night sweats 

in perimenopausal or postmenopausal women, although 

benefits derived from concentrates of genistein should be 

further investigated 

Leach, M, Cochrane, 

Black cohosh 

(Cimicifuga spp.) for 

menopausal 

symptoms, 2012 

16 RCT's - 

2027 

women 

Systematic 

review  

  N/A     Poor study reporting limits the ability to conclude whether 

black cohosh is or is not effective. Paper highlights the need 

for further trials with improved reporting of methods and 

extension of outcomes to quality of life, sexuality, bone 

health, night sweats and cost effectiveness 

Salpeter, S, The 

American Journal of 

Medicine, The cost-

effectiveness of 

hormone therapy in 

younger and older 

postmenopausal 

women, 2009 

2 cohorts of 

200,0000 

Review of 

cost from 

previously 

published 

data 

50 

and 

65 

Quality adjusted 

Life Years 

(QALY)  

Incremental cost 

per QALY gained 

(societal 

perspective - 

discounted at 3%) 

to 2008 

Hormone therapy resulted in a gain of 1.49 QALYs with an 

incremental cost of $2438 per QALY gained compared to no 

therapy. Cost effectiveness was shown for younger women 

and those using MHT for 5 and 30 years, whereas in the 

older cohort a loss of QALYs was seen in the first 9 years, 

which then increased to a slight benefit 

Salpeter, S, Journal 

of General Internal 

Medicine , BRIEF 

REPORT: Coronary 

Heart Disease 

Events Associated 

with Hormone 

Therapy in Younger 

and Older Women, 

2006 

23 RCT's of 

34049 

participants 

Meta-

analysis  

  N/A MI or cardiac 

death   Years 

studied: 1966-

2004 

MHT significantly reduced CHD events in younger women 

(OR 0.68 (95% CI 0.48,0.96)) but not older women. Also 

noted that MHT reduced events in younger women 

compared to older women in whom there was an initial 

increase in events, followed by a reduction thereafter 



Primary author, 

Journal, Title, 

Study, Year 

Sample size Study 

Design 

Age 

rang

e 

Outcomes and 

years studied 

Author conclusions 

Maclennan, 

Cochrane, Oral 

estrogen and 

combined 

estrogen/progestoge

n therapy versus 

placebo for hot 

flushes, 2014 

24 RCT’s of 

3329 

women  

Systematic 

review of 

double-

blind, 

randomized, 

placebo-

controlled 

trials 

  N/A     75% reduction in frequency and severity of hot flushes noted 

with MHT 

 

Table S2 Observational Studies 

Authors, Journal, 

Title, Study Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

Bush, T, JAMA, 

Estrogen use and all-

cause mortality. 

Preliminary results 

from the Lipid 

Research Clinics 

Program Follow-Up 

Study, 1983 

2269 Nested 

cohort 

40-69 2/3 women 

were taking 

natural 

conjugated 

estrogens 

Non-

users 

Outcomes: All-

cause mortality;  

Years studied: 

1971 - 1976 

Lower mortality rates in female users of MHT 

than not. Difference was greatest among those 

with oophorectomy. 

Henderson, B, 

Archives of Internal 

Medicine, Decreased 

mortality in users of 

estrogen replacement 

therapy, 1991 

8881 Cohort Media

n 73 

Compared ad

ministration r

outes and low 

dose (0.625) 

to high dose 

(1.25) 

conjugated 

therapy 

Non-

users 

Outcomes: 

Mortality;  Years 

studied: 1981-1988 

Lower mortality rate for women using 

estrogens. Lower mortality among women 

using lower dose, but not significant. Longer 

duration of use associated with lower 

mortality.  

Multiple subgroup analyses suggest greater 

protection in people who exercise a lot. 

Folsom, A, 

American Journal of 

Public Health, 

Hormonal 

replacement therapy 

and morbidity and 

41070 Cohort 55-69 Not specified Compar

ed 

users to 

non-

users 

Outcomes: 

Mortality (CHD, 

stroke, CVD, 

cancer);  Years 

studied: 1986-1991 

Negative association of MHT with total 

mortality, CHD and fracture. Higher risk of 

endometrial cancer, especially with longer 

duration, and no increased risk of breast cancer 

or stroke. 



Authors, Journal, 

Title, Study Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

mortality in a 

prospective study of 

postmenopausal 

women, 1995 

Grodstein, F, Annals 

of Internal Medicine, 

Postmenopausal 

hormone therapy and 

mortality, 1997 

2489 Cohort 30-55 Not specified Non-

users 

Outcomes: MI or 

coronary death;  

Years studied: 

1976-1992 

Risk for recurrent CVD increases with short-

term use but decreases with longer term use. 

No difference found between formulations 

Over 20 years, RR for a second event was 

lower among current users compared to never-

users (RR 0.65 (0.45,0.95) decreasing risk for 

major CHD with increasing duration of 

hormone use. Lower risk of second events in 

current long-term users compared to never 

users 

Sarrel, P, 

Menopause, 

Incremental direct 

and indirect costs of 

untreated vasomotor 

symptoms, 2015 

25227

3 

Retrospecti

ve 

matched-

cohort 

study. (1:1 

propensity 

matched)  

Media

n 56 

range 

(range 

18-

>75) 

None Propens

ity 

matche

d 

workin

g 

women 

without 

VMS 

Outcomes: Direct 

and indirect costs;  

Years studied: 

1999-2011 

Increased mean direct costs among women 

with vasomotor symptoms compared to 

controls  

82% increased use of outpatient care among 

women with untreated VMS, totaling 1.5 

million outpatient visits in 1 year, totaling an 

annual direct cost of US$1346 per person or 

US $339,559458 overall.  

89% more VMS related productivity loss 

compared to controls equivalent to $US 770 

per year per person, or a total of US$27,668410 

overall for this study, driven mostly by 

medically related absenteeism. 

Arnson, Y, JACC, 

Hormone 

replacement therapy 

is associated with 

less coronary 

atherosclerosis and 

lower mortality, 

2017 

4286 Observatio

nal 

Mean 

62.4 

 Non-

users 

Outcomes: 

Mortality;  Years 

studied: 1998-2012 

Average CAC scores were lower in the MHT 

group (119.2 vs 72.1) 

MHT therapy was associated a higher 

prevalence of CAC 0 (HR 1.2; 1.03-1.41; 

p=0.02) and a lower prevalence of high CAC 

scores >399 (HR 0.63; 95% CI 0.44-0.88; 

p=0.007). During follow-up 6.3% of the 

patients died. MHT usage was associated with 



Authors, Journal, 

Title, Study Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

lower mortality rates (5.8% vs. 6.8%). After 

adjusting for age, cardiac risk factors and CAC 

score, the use of MHT was significantly 

associated with reduced long-term mortality 

risk (HR 0.7; 95% CI 0.49-0.98; p=0.043). 

Holmegard HN et al, 

Journal Thrombosis 

and Haemostasis, 

Endogenous sex 

hormones and risk of 

venous 

thromboembolism in 

women and men, 

2014 

4658 

wome

n, 

4673 

men 

Cohort 20-

80+ 

Measured 

estradiol  and 

testosterone 

Non-

users 

Outcomes: VTE; 

DVT, PE Years 

studied: 1976-2003 

Estradiol levels: 

>75th vs. ≤25th percentile was 0.84 (95%CI, 

0.25–2.85), 1.05 (0.53–2.08) and 1.05 (0.03–

35.13) for pre- and postmenopausal women and 

men, respectively 

for testosterone. Corresponding risk estimates 

were 0.64 (0.03–12.32), 1.11 (0.66–1.86) and 

1.30 (0.62–2.73). 

No associations were observed between 

extreme hormone percentiles (>95th vs. ≤75th) 

and risk of DVT, PE or recurrent VTE. 

Roach, REJ , Journal 

of Thrombosis and 

Haemostasis, the 

risk of venous 

thrombosis in 

women over 50 

years old using oral 

contraception or 

post-menopausal 

hormone therapy, 

2013 

2550 Case-

control 

study 

18-70 Oral 

contraception 

use and 

postmenopau

sal hormone 

therapy 

No 

DVT 

Outcomes: DVT;  

Years studied: 

1999-2004 

In this study, non-oral MHT seemed to be the 

safest hormonal preparation in women over 50 

years old. Oral contraceptive use increased the 

DVT risk the most, especially in women with 

inherited thrombophilia or a family history of 

DVT. 

Tuomikoski P et al, 

Maturitas, The risk 

of fatal stroke in 

Finnish post-

menopausal 

hormone therapy 

users before and 

29027

2 

Cohort: 

nationwide 

registry pre 

WHI era 

(1995-

2001) vs 

post WHI 

>40 Systemic 

estradiol  

based MHT 

Non-

users 

Outcomes: Stroke 

deaths;  Years 

studied: 1995-2001 

and 2002-2009 

The change in prescribing policy after the WHI 

study did not affect the risk of fatal stroke in 

Finnish MHT users. 



Authors, Journal, 

Title, Study Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

after the WHI: A 

cohort study, 2015 

era (2002-

2009) 

Carrasquilla G, 

PLOS medicine, 

Postmenopausal 

hormone therapy and 

risk of stroke, 2017 

88914 Pooled 

analysis of 

cohort 

observation

al studies 

40-69  Non-

users 

Outcomes: Stroke 

(ischemic, 

hemorrhagic, or 

unspecified) and 

hemorrhagic stroke 

were identified 

from national 

population 

registers;  Years 

studied: 1987-2002 

Early initiation (<5 years since menopause 

onset) of MHT was associated with a longer 

stroke-free period than never use regardless of 

route or formulation 

stroke-free and the hemorrhagic stroke-free 

periods were maximal if MHT was initiated 

approximately 0-5 years from the onset of 

menopause 

Mikkola, T, 

Menopause, 

Estradiol  based 

postmenopausal 

hormone therapy and 

risk of 

cardiovascular and 

all-cause mortality, 

2015 

489,1

05 

Retrospecti

ve cohort: 

Registry 

data 

analysis 

from 

Finland 

Media

n 73 

Oral and 

combined 

estradiol, 

transdermal 

and tibolone 

Non-

users 

Outcomes: risk of 

death caused by 

coronary heart 

disease (CHD), 

stroke, or any 

disease;  Years 

studied: 1994-2009 

In absolute terms, women who used any 

regimen of MHT for 10 years or more had 19 

fewer coronary heart disease related deaths per 

1000 women compared to controls 

 

Table S3 Pre-WHI Randomized Controlled Trials: 

Authors, Journal, 

Title, Study, Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied  

Author conclusions 

Hulley, S, JAMA, 

Randomized trial of 

estrogen plus 

progestin for 

secondary 

prevention of 

coronary heart 

disease in 

postmenopausal 

women. Heart and 

2763 Randomize

d double-

blind 

placebo-

controlled 

trial 

55-80 

(mean 

age 

67) 

Conjugated 

equine 

estrogens 

(0.625 mg/d) 

plus MPA 

(2.5mg/d) 

tablet 

Placebo 

tablet 

Outcomes: non-

fatal MI and CHD 

death (composite); 

CABG, PCI, 

hospitalization for 

unstable angina, 

resuscitated cardiac 

arrest, congestive 

heart failure, 

stroke, TIA 

MHT not appropriate for use for secondary 

prevention given increased initial risk. 

However, potential CVD harms appear to be 

short term (1 year) and so women already 

taking MHT may benefit from continuing. 

MHT did not increase non-fatal MI, CHD 

deaths. No increase in stroke. 3-fold increase in 

thrombotic events. Increased risk of gallbladder 

disease. Insufficient power to detect fracture 

effects and insufficient exposure duration to 



Authors, Journal, 

Title, Study, Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied  

Author conclusions 

Estrogen/progestin 

Replacement Study 

(HERS) Research 

Group, 1998 

peripheral arterial 

disease. Total 

mortality, cancer 

death, non-CHD 

non-cancer death, 

breast, endometrial 

or other cancer, 

DVT, PE hip or 

other fracture and 

gall bladder 

disease. Years 

studied:1993/4 - 

1998 

detect breast cancer changes suggest selection 

bias /unmeasured confounding as a potential 

explanation for differential effect compared to 

observational findings, because users of MHT 

are likely to use more primary prevention. 

Observational studies recruited younger women 

with unopposed estrogen compared to older 

women with existing CHD on combined 

therapy in HERS. Notes increased risk of CHD 

in first year of MHT therapy, possibly 

secondary to a prothrombotic/pre-

ischemic/proarrhythmic process that precedes 

potential risk protection caused by beneficial 

effect on lipoproteins. 

Herrington, D, 

NEJM, Effects of 

Estrogen 

Replacement on the 

Progression of 

Coronary Artery 

Atherosclerosis, 

2000 

309 Randomize

d 

controlled 

double-

blinded 

Primary 

Prevention 

Trial  

41.8-

79.9 

Conjugated 

equine 

estrogens 

(0.625 mg/d) 

plus 2.5mg 

MPA 

(2.5mg/d) 

tablet 

Placebo

  

Outcomes: mean 

minimal coronary-

artery diameter 

within each subject 

at follow-up; 

Stenosis in one or 

more segments 

with <15% stenosis 

at baseline Years 

studied: Jan 1995 - 

Dec 1996 

mean 3.2 years f/u 

Reduction in LDL cholesterol and increase in 

HDL in both high and low treatment dosages. 

No effect on atherosclerosis (angiogram based) 

or cardiovascular events. Effect of unopposed 

estrogen no different from combined estrogen 

and progestin. 

Nair, GV, 

Climacteric, The 

ERA trial: findings 

and implications for 

the future, 2000 

309 Multicenter 

3 arm RCT 

(US) 

42-80 Daily 

conjugated 

0.625mg 

estrogen 

alone, daily 

conjugated 

estrogen with 

MPA  

Placebo Outcomes: 

angiographic 

progression or 

regression of 

coronary artery 

disease (>30% 

stenosis). Non-fatal 

reinfarction, 

cardiac death, all-

Similar to HERS: MHT confers no benefit in 

progression of CAD in women with previous 

CVD. No differences in angiographic stenosis 

but improvement in lipid profile (reductions in 

LDL cholesterol in estrogen only therapy). No 

change in CVD event rates. Estrogen and 

combined did not produce different results, 

suggesting that the negative results from HERS 



Authors, Journal, 

Title, Study, Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied  

Author conclusions 

cause mortality;  

Years 

studied:1996-1997 

(mean f/u 3.2 

years) 

do not relate to MPA attenuating the effects of 

estrogen. 

Wenger, N, JAMA, 

Early Risks of 

Hormone Therapy in 

Patients with 

Coronary Heart 

Disease, 2000 

2763 

in 

HERS 

and 

3890 

in 

CDP 

RCT :post 

hoc 

analyses of 

coronary 

drug 

project and 

HERS. 

(coronary 

drug 

project: 

RCT of 

preventativ

e therapies 

in men 

with pre-

existing 

coronary 

disease) 

30-64 HERS dosage 

(low) 

compared to 

coronary drug 

project: 

2.5mg/d and 

5mg/d 

conjugated 

equine 

estrogen vs 

placebo.  

Placebo Outcomes: CHD 

deaths and non-

fatal MI;  Years 

studied:1966-1974 

High strength arm of CDP discontinued after 

1.5 years and low strength after 4.7 years due 

to excess mortality, absence of benefit for 

mortality and adverse treatment effects. 

(fatal/non-fatal MI: 1.47 in high estrogen dose 

and 1.00 in low estrogen dose). No significant 

increase in combined CHD death/nonfatal MI 

or overall deaths from CDP or HERS. Both 

VTE and gallbladder disease higher than 

placebo. Both trials show an initial increase in 

risk followed by a modest benefit. Starting 

estrogen for cardioprotection not advisable, but 

continuation among those taking already may 

confer a benefit. 

Viscoli, C, NEJM, A 

clinical trial of 

estrogen-

replacement therapy 

after ischemic 

stroke, 2001 

664 Randomize

d 

controlled 

double-

blinded 

Primary 

Prevention 

Trial  

46-91 

mean 

71 

Unopposed 

1mg 

estradiol-17 

beta per day 

Placebo Outcomes: stroke 

and death; TIA or 

non-fatal MI; years 

studied: recruited 

1993-1998 and 

mean f/u 2.8 years 

No reduction in stroke or death (composite) or 

death alone with estrogen group. Fatal stroke 

risk was increased (RR 2.9 (0.9,9.0), 

particularly in first 6 months.  

Estradiol doesn't reduce mortality or stroke 

recurrence alone in postmenopausal women 

and should not be given for secondary 

prevention. Moderate evidence that strokes also 

more severe. Elevated risk of endometrial ca 

detected 

Grady, D, JAMA, 

Cardiovascular 

2321 

of 

Post hoc 

analysis of 

55-80 

(mean 

Open label 

physician 

Placebo 

tablet 

Outcomes: non-

fatal MI and CHD 

No significant differences in CHD events in 

HERS or HERS 2 participants allocated to 



Authors, Journal, 

Title, Study, Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied  

Author conclusions 

Disease Outcomes 

During 6.8 Years of 

Hormone Therapy 

(HERS II), 2002 

origin

al 

2763 

in 

HERS 

randomized 

double-

blind 

placebo-

controlled 

trial 

age 

67) 

prescribed 

hormone 

therapy 

death (composite); 

CABG, PCI, 

hospitalization for 

unstable angina, 

resuscitated cardiac 

arrest, congestive 

heart failure, 

stroke, TIA 

peripheral arterial 

disease. Total 

mortality, cancer 

death, non-CHD 

non-cancer death, 

breast, endometrial 

or other cancer, 

DVT, PE hip or 

other fracture and 

gall bladder 

disease. Years 

studied:1993/4 - 

2001 

hormone therapy. Increase in non-fatal 

ventricular arrhythmias. Longer duration of 

follow up did not reveal any benefit of MHT on 

CHD events. Based on total 6.8 years of follow 

up, early rise in events is likely due to chance. 

 

Table S4 WHI Trials 

Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

 

Hays, J, NEJM, 

Effects of Estrogen 

plus Progestin on 

Health-Related 

Quality of Life, 2003 

16608 Placebo-

controlled 

RCT: WHI 

sub study 

50-79 Conjugated 

equine 

estrogens 

(0.625 mg/d) 

plus MPA 

(2.5mg/d) 

tablet 

Placebo Outcomes: Quality 

of Life (QOL) 

measures using the 

Rand-36 item 

survey covering 

physical, emotional 

and mental health 

domains;  Years 

studied: 

No benefit of MHT on any QOL domain at 

three years and only small and clinically 

insignificant effects at 1 year 



Anderson G, 

JAMA , Effects of 

Conjugated Equine 

Estrogen in 

Postmenopausal 

Women with 

Hysterectomy. The 

Women’s Health 

Initiative 

Randomized 

Controlled Trial, 

2004 

10739 Placebo-

controlled 

RCT: WHI 

follow up. 

Double 

blinded 

placebo 

controlled.  

50-79 Conjugated 

equine 

estrogens 

(0.625 mg/d)  

with uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d) 

plus MPA 

(2.5mg/d) 

tablet  

Placebo Outcomes: 

Coronary heart 

disease incidence 

(non-fatal MI or 

CHD death) ; 

incident invasive 

breast cancer 

global index of 

primary outcomes 

plus stroke, PE, 

colorectal cancer, 

hip fracture,  Years 

studied:1993-2004 

Increased risk of CVD and stroke 

No increase in cancer or mortality, CHD, breast 

cancer, PE, cancer 

Reduced risk of total fractures 

Margolis, K, 

Diabetologica, 

Effect of estrogen 

plus progestin on the 

incidence of diabetes 

in postmenopausal 

women: results from 

the Women’s Health 

Initiative Hormone 

Trial, 2004 

15641 Placebo-

controlled 

RCT: WHI 

- combined 

group 

50-80  Placebo Outcomes: 

Diabetes incidence 

(self-report or 

hypoglycemic 

meds);  Years 

studied:1993+ 

median 5.6 years 

f/u 

Overall reduced incidence of treated diabetes in 

women randomized to hormone therapy (HR 

0.79 (0.67,0.93) with a fall in fasting glucose 

detected within the first year in treated 

compared to control groups (-0.22+/-

0.10)p=0.03). No effect of adjustment for waist 

hip ratio.  

Combined therapy may reduce incidence of 

diabetes, which may be mediated by decrease 

in insulin resistance 

Shumaker, S, 

JAMA, Conjugated 

Equine Estrogens 

and Incidence of 

Probable Dementia 

and Mild Cognitive 

Impairment in 

Postmenopausal 

Women: Women's 

Health Initiative 

Memory Study, 

2004 

 Placebo-

controlled 

RCT: WHI 

memory 

study 

65-79 With uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d) 

plus MPA 

(2.5mg/d) 

tablet  

without 

uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d)  

Placebo Outcomes: 

probable dementia 

and MCI;  Years 

studied:1995-

2002(4) 

Estrogen alone did not reduce dementia/MCI 

but increased the risk for both as a composite. 

In pooling both trials, the risks for both were 

increased, 



Intervention 

lasted median 

of 5.6 years 

in CEE plus 

MPA and 7.2 

years in CEE 

alone  

Cirillo, D, JAMA, 

Effect of Estrogen 

Therapy on 

Gallbladder Disease, 

2005 

22579 Placebo-

controlled 

RCT: WHI 

follow up. 

Double 

blinded 

placebo 

controlled. 

Combined 

both trials 

50-79 With uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d) 

plus MPA 

(2.5mg/d) 

tablet 

without 

uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d)  

Placebo Outcomes: 

Hospitalizations for 

gallbladder disease;  

Years 

studied:1993-2004 

Greater risk of any gallbladder disease with 

estrogen (HR 1.67 (1.35,2.06) and E+P 1.59 

(1.28-1.97). Given that littler difference 

between the two trial arms, suggests progestin 

has little role. Note similar results to HERS 

(38% increase) 

Risk for cholecystitis higher in both and risk 

for cholelithiasis greater only in estrogen trial. 

Women were more likely to have a 

cholecystectomy but not other biliary surgery. 

Hendrix, S, JAMA, 

Effects of estrogen 

with and without 

progestin on urinary 

incontinence, 2005 

23298 Placebo-

controlled 

RCT: WHI 

follow up. 

Double 

blinded 

placebo 

controlled.  

50-79 With uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d) 

plus MPA 

(2.5mg/d) 

tablet 

Placebo Outcomes: Incident 

Urinary 

Incontinence;  

Years 

studied:1993-2004 

Increased incident urinary incontinence 

identified among women using either 

formulation and worsened characteristics of UI 

among incontinent women. Effect persisted 

over 3 years. This is only for oral formulations 

but has been shown for other formulations 

previously in observational studies. First study 

to show an effect in estrogen alone. 

Bonds, D, 

Diabetologica, The 

effect of conjugated 

equine estrogen on 

diabetes incidence: 

The Women's Health 

Initiative 

9712 Placebo-

controlled 

RCT: WHI 

follow up. 

Double 

blinded 

placebo 

controlled.  

50-79 Conjugated 

equine 

estrogens 

(0.625 mg/d)  

Placebo Outcomes: 

CHD/CVD, breast 

and gynae cancers; 

hip fracture Years 

studied:1993-2004 

Weakly significant reduction in diabetes 

incidence with estrogen only. One-year 

reduction in insulin resistance but no difference 

at 3 or 6 years. Potentially protective effect of 

estrogen alone on diabetes but cannot use for 

protection given adviser effects 



randomized trial, 

2006 

Rossouw, J, JAMA, 

Postmenopausal 

hormone therapy and 

risk of 

cardiovascular 

disease by age and 

years since 

menopause, 2007 

10739 Placebo-

controlled 

RCT: WHI 

- both 

groups 

50-79 With uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d) 

plus MPA 

(2.5mg/d) 

tablet  

Without 

uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d)  

Intervention 

lasted median 

of 5.6 years 

in CEE + 

MPA and 7.2 

years in CEE 

alone  

Placebo Outcomes: 

coronary heart 

disease; stroke 

Years studied: 

1993-2004 

Proximal treatment was associated with a lower 

risk of harm for incident CHD compared to 

later treatment. Between the first 10 years, the 

10-19-year window and 20 or more years since 

menopause, the hazard ratios for CHD 

associated with combined MHT use increased 

from 0.76 to 1.28 (trend=0.02).  

Manson, J, NEJM, 

Estrogen Therapy 

and Coronary-Artery 

Calcification, 2007 

1064 Placebo-

controlled 

RCT WHI  

50-59 

(mean 

age 65 

at the 

time 

of CT 

scan) 

  Outcomes: 

coronary artery 

calcification 

(cardiac CT);  

Years 

studied:1993-2005 

(mean f/u 7.4 

years) 

Coronary artery calcification scores were lower 

in women randomized to conjugated estrogens 

than to placebo at mean 7.4 years follow up 

Heiss, G, JAMA, 

Health risks and 

benefits 3 years after 

stopping randomized 

treatment with 

15730 Placebo-

controlled 

RCT: WHI 

follow up. 

Post 

interventio

50-79 Conjugated 

equine 

estrogens 

(0.625 mg/d) 

+ MPA 

Placebo Outcomes: 

coronary heart 

disease and 

invasive breast 

cancer; Global 

index: primary 

Greater risk of CVD seen initially in 

intervention phase no longer identified in post 

intervention phase.  

Greater risk of malignancies in treatment 

groups (HR 1.24 (1.04,1.48). Higher risk of 

breast cancer with treatment, which fell slightly 



estrogen and 

progestin, 2008 

n analysis 

of double 

blinded 

placebo 

controlled.  

(2.5mg/d) 

tablet 

endpoints+ stroke, 

PE, endometrial 

cancer, colorectal 

cancer, hip fracture 

and death Years 

studied:2002-2005 

in post intervention phase 

Greater risk of death with treatment (HR 1.15 

(0.95,1.39). Global index of risk and benefit 

(1.12 (1.03,1.21) was unchanged from 

intervention phase, and suggest risk>benefit 

Michael, Y, 

Menopause, 

Hormone therapy 

and physical 

function change 

among older women 

in the Women's 

Health Initiative: a 

randomized 

controlled trial, 2010 

2380 Placebo-

controlled 

RCT: WHI 

sub study 

 Estrogen or 

estrogen + 

progesterone 

(dependent 

upon 

presence of a 

uterus) 

 Outcomes: 

Physical function: 

grip strength, chair 

stands, timed 

walking at 1, 3 and 

6 years;  Years 

studied: 1993-2004 

Grip strength, chair stand and walking declines 

were neither faster nor slower in the hormone 

therapy group regardless of analysis by 

intention to treat or restricted to adherent 

participants. 

La Croix, A, JAMA, 

Health outcomes 

after stopping 

conjugated equine 

estrogens among 

postmenopausal 

women with prior 

hysterectomy: a 

randomized 

controlled trial, 2011 

7645 Placebo-

controlled 

RCT: WHI 

46% 

were 

60-69 

Conjugated 

equine 

estrogens 

(0.625 mg/d) 

+ MPA 

(2.5mg/d) 

tablet 

Placebo Outcomes: CHD; 

CHD death, total 

MI, CABG, stroke, 

DVT, PE, Cancer, 

hip fracture, all 

cause death, global 

index Years 

studied:1993-2009 

post intervention 

stage began 2004 

Protective effect not identified for CHD in 

intervention or post intervention 

Increased risks of stroke, DVT and PE seen in 

intervention phase was not seen in post 

intervention phase 

AGE: 

Effects of CEE on CHD and MI were 

protective in younger women aged 50-59, with 

no effect in older women. Previously observed 

age interaction for colorectal cancer and 

mortality (greater harm in older women) 

persisted into the post intervention phase 

Anderson G, Lancet 

Oncology, 

Conjugated Equine 

Estrogen and Breast 

Cancer Incidence 

and Mortality in 

Postmenopausal 

Women with 

Hysterectomy: 

7645 Placebo-

controlled 

RCT: WHI 

follow up. 

Double 

blinded 

placebo 

controlled.  

50-79 Conjugated 

equine 

estrogens 

(0.625 mg/d)  

Placebo Outcomes: 

Invasive breast 

cancer incidence, 

tumour 

characteristics and 

mortality;  Years 

studied:1993-2009 

Estrogen associated with lower incidence of 

invasive breast ca until cessation of treatment 

(HR: 0.77 (0.61,1.02) and after cessation of 

treatment (HR 0.75 (0.51,1.09). No interaction 

identified between time periods 

Breast ca mortality rate was lower in estrogen 

only group : HR 0.37 (0.13,0.91) as was all 

cause mortality after breast ca diagnosis: HR 

0.62 (0.39,0.9) 



Extended Follow-up 

of the Women’s 

Health Initiative 

Randomised Trial, 

2012 

in women with a hysterectomy, symptoms 

relief need not be withheld due to concerns 

about breast cancer risk. This does not mean 

estrogen can be used for risk reduction. 

Manson, J, JAMA, 

Menopausal 

Hormone Therapy 

and Health 

Outcomes During 

the Intervention and 

Extended Post 

stopping Phases of 

the Women's Health 

Initiative 

Randomized Trials, 

2013 

27347 Placebo-

controlled 

RCT: WHI 

50-79 With uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d) 

+ MPA 

(2.5mg/d) 

tablet 

without 

uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d)  

Intervention 

lasted median 

of 5.6 years 

in CEE plus 

MPA and 7.2 

years in CEE 

alone  

Placebo Outcomes: 

Efficacy : CHD 

and safety: invasive 

breast cancer; 

global index 

including stroke, 

PE, colorectal 

cancer, endometrial 

cancer, hip fracture 

and death Years 

studied:1993-2010 

Combined treatment: Intervention phase - non-

significant increased risk for CHD. Fell after 

first year. Increased risk of breast cancer, 

continued with time, but falls with cessation of 

MHT. Increased risk of stroke, PE, dementia, 

gallbladder disease, urinary incontinence. 

Benefits: reduced hip fractures, diabetes, 

vasomotor symptoms.  

Similar non-significant increase in risk among 

women who more than 20 years past 

menopause.  

 

In the CEE alone treatment: no increase in 

CHD or breast cancer. In the postintervention 

phase, the reduction in breast cancer cases 

became significant. Otherwise similar to 

combined and no effect on mortality or PE. 

Increased risk of stroke during intervention 

phase (HR 1.35) and overall (HR 1.15) 

Younger age associated with lower risks of 

death, MI, global index but not breast ca.  

Mixed results on quality of life outcomes in 

both trials 

Chlebowski, R, 

Journal of the 

National Cancer 

Institute, Continuous 

Combined Estrogen 

Plus Progestin and 

Endometrial Cancer: 

The Women's Health 

Initiative 

16608 

and 

12788 

who 

conse

nted 

to 

extend

ed f/u 

Placebo-

controlled 

RCT: WHI 

follow up. 

Double 

blinded 

placebo 

controlled.  

50-79 Conjugated 

equine 

estrogens 

(0.625 mg/d) 

+MPA 

(2.5mg/d) 

tablet 

Placebo Outcomes: 

Endometrial 

Cancer;  Years 

studied:1993 -2008 

More cancers occurred post intervention, when 

the difference becomes significant, although 

statistically there was no difference between 

these phases. 



 

Table S5 Newer Formulations 

Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

Hodis, H, Annals of 

Internal Medicine, 

Estrogen in the 

222 RCT: 

single 

centre, 

46-80 Unopposed 

micronized 

Placebo Outcomes: rate of 

change in intima–

media thickness of 

Lower rate of subclinical progression of carotid 

intimal thickness with unopposed estradiol 

treatment than placebo. No effect of estradiol 

Randomized Trial, 

2016 

Qureshi, A, Journal 

of Neurosurgery, 

MHT and risk of 

subarachnoid 

haemorrhage in post-

menopausal women, 

2016 

93,67

6 

Placebo-

controlled 

RCT: WHI 

50-79 Active MHT 

vs. Not 

actively using 

MHT 

Placebo Outcomes: 

subarachnoid 

hemorrhage;  Years 

studied:1993-2010 

SAH risk higher among MHT users RR 1.6, 

1.1-2.3; and highest among estrogen only MHT 

RR 1.4, 0.91-2.0 vs. Estrogen + progesterone 

RR 1.2, 0.8-2.1 

Manson, J, JAMA, 

Menopausal 

Hormone Therapy 

and Long-term All-

Cause and Cause-

Specific Mortality: 

The Women’s 

Health Initiative 

Randomized Trials, 

2017 

27347 Placebo-

controlled 

RCT: WHI 

50-79 With uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d) 

+MPA 

(2.5mg/d) 

tablet  

without 

uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d)  

Intervention 

lasted median 

of 5.6 years 

in CEE plus 

MPA and 7.2 

years in CEE 

alone  

Placebo Outcomes: All-

cause mortality; 

Cause-specific 

mortality: CVD 

death, cancer 

deaths and other 

major causes of 

mortality Years 

studied:1993-2014 

Pooled cohort: no significant increase in 

mortality (0.99 (0.94,1.03) or each cohort 

separately. Similar results for cause specific 

mortality. Examining by 10-year cohorts, 50-59 

year olds were at lower risk of all-cause 

mortality compared to older women during 

intervention (0.61 (0.43,0.87) and cumulative 

18 year follow up (0.87 (0.76,1.00) with no 

heterogeneity. 



Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

prevention of 

atherosclerosis 

(EPAT). A 

randomized, double-

blind, placebo-

controlled trial, 2001 

double 

blind 

placebo 

controlled 

17b-estradiol 

(1 mg/d) pills 

the right distal 

common carotid 

artery far wall;  

Years studied: 

1995- 

on intimal thickness in women taking lipid 

lowering drugs, but notable difference in 

women not taking these.  

Cherry, N, Lancet, 

Estrogen therapy for 

prevention of 

reinfarction in 

postmenopausal 

women: a 

randomized placebo-

controlled trial., 

2002 

1017 Multicentre 

RCT of 35 

UK sites, 

recruited 

women 

within 30 

days of an 

MI 

50-69 2mg estradiol  

valerate 

(continuous) 

Placebo Outcomes: CVD 

death, all-cause 

mortality, MI, 

stroke, DVT, PE;  

Years 

studied:1996-2000 

No difference between groups at 24 months in 

cardiac death or reinfarction rates. Also, no 

difference in all-cause mortality. Similar to 

HERS 

Hodis, H, NEJM, 

Hormone therapy 

and the progression 

of coronary-artery 

atherosclerosis in 

postmenopausal 

women, 2003 

226 RCT: 

women's 

estrogen 

lipid-

lowering 

hormone 

atheroscler

osis 

regression 

trial (well-

hart) 

Mean 

age 

63.5 

Estrogen 

therapy with 

micronized 

17β-estradiol  

alone 

(estrogen 

group), or 

17β-estradiol  

plus 

sequentially 

administered 

MPA 

(estrogen–

progestin 

group) 

Placebo Outcomes: percent 

stenosis measured 

by quantitative 

coronary 

angiography;  years 

studied:1995-2000 

No significant effect of hormone therapy on 

atherosclerosis progression in women with 

established coronary heart disease 

Newton, K, Annals 

of Internal Medicine, 

Treatment of 

vasomotor 

symptoms of 

351 RCT 45-55 1) Black 

cohosh, 160 

mg daily; 2) 

multibotanica

l with black 

Placebo Outcomes: VMS 

symptoms;  Years 

studied:2001-2004 

Did not find any benefit on symptoms with 

black cohosh 



Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

menopause with 

black cohosh, 

multibotanicals, soy, 

hormone therapy, or 

placebo: a 

randomized trial., 

2006 

cohosh, 200 

mg daily, and 

9 other 

ingredients; 

3) 

multibotanica

l plus dietary 

soy 

counselling; 

4) conjugated 

equine 

estrogen, 

0.625 mg 

daily, with or 

without 

MPA, 2.5 mg 

daily 

Simon, J, Obstetrics 

& Gynaecology, 

Effective Treatment 

of Vaginal Atrophy 

with an Ultra–Low-

Dose Estradiol  

Vaginal Tablet, 2008 

309 Double 

blinded 

multicenter 

(50 sites in 

N America) 

RCT  

 10 microgram 

17 beta 

estradiol  

vaginal tablet 

Placebo Outcomes: vaginal 

atrophy symptoms 

- mean change 

from baseline to 

week 12 in the 

vaginal maturation 

index (histological 

assessment of 

vaginal atrophy), 

vaginal maturation 

value, mean 

composite score of 

vaginal health 

(composite of 

histology, 

morphology, and 

clinical signs) and 

mean composite 

At two weeks 

1) significant improvement in histological 

characterization of atrophy with significant 

effect on vaginal maturation index 

2) composite vaginal health score improvement 

including pH 

at 8 weeks: significant improvement in 

symptoms (but not significant at 2 or 4 weeks)  



Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

score of symptoms 

(dryness, irritation, 

dyspareunia, 

bleeding during 

intercourse - 

none=0 mild=1 

moderate=2 

severe=3);  Years 

studied:2005-2007 

Simon, J. A , 

Obstetrics & 

Gynaecology, 

Endometrial safety 

of ultra-low-dose 

estradiol  vaginal 

tablets, 2010 

541 Pooled 

analysis of 

double 

blind RCT 

and open-

label 

endometria

l safety 

trial 

 10 microgram 

17 beta 

estradiol  

vaginal tablet 

inserted once 

daily during 

1st two weeks 

of treatment 

and hen twice 

weekly for 

remaining 50 

weeks 

Placebo Outcomes: 

endometrial 

hyperplasia and 

carcinoma;  Years 

studied: 

No increased risk of endometrial carcinoma 

following use of vaginal estrogen tablet 

"85.6% were categorized as “atrophic 

endometrium,” 12.6% had non-evaluable 

biopsy samples, 1.1% had polyps, and 0.2% 

were categorized as “weakly proliferative.” In 

total, two events of hyperplasia and carcinoma 

were reported in 386 evaluable biopsy samples 

(incidence rate 0.52% per year)." 

Ulrich, Climacteric, 

Endometrial safety 

of ultra-low-dose 

Vagifem 10 mg in 

postmenopausal 

women with vaginal 

atrophy, 2010 

336 Open label 

multicenter 

study from 

Europe 

Over 

45 

(mean 

age 

59.5 

+/- 

6.16 

10 microgram 

17 beta 

estradiol  

vaginal tablet 

inserted once 

daily during 

1st two weeks 

of treatment 

and hen twice 

weekly for 

remaining 50 

weeks 

Placebo Outcomes: 

endometrial 

hyperplasia and 

carcinoma;  years 

studied:2007-2008 

No cases of endometrial cancer reported after 

12 months. 

Panay, N, 

Menopause 

309 Double 

blinded 

 10 microgram 

17 beta 

Placebo Outcomes: vaginal 

atrophy symptoms 

Improvements all sustained through to the full 

52nd week of trial 



Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

International, 

Treatment of 

postmenopausal 

vaginal atrophy with 

10-μg estradiol  

vaginal tablets, 2012 

multicenter 

(50 sites in 

N America) 

RCT - 

randomized 

2:1 (205 

treatment 

group, 104 

placebo) 

estradiol  

vaginal tablet 

inserted once 

daily during 

1st two weeks 

of treatment 

and hen twice 

weekly for 

remaining 50 

weeks 

- mean change 

from baseline to 

week 12 in the 

vaginal maturation 

index (histological 

assessment of 

vaginal atrophy), 

vaginal maturation 

value, mean 

composite score of 

vaginal health 

(composite of 

histology, 

morphology, and 

clinical signs) and 

mean composite 

score of symptoms 

(dryness, irritation, 

dyspareunia, 

bleeding during 

intercourse - 

none=0 mild=1 

moderate=2 

severe=3);  Years 

studied:2005-2007 

Schierbeck, L , BMJ 

Clinical Outcomes, 

Effect of hormone 

replacement therapy 

on cardiovascular 

events in recently 

postmenopausal 

women: randomised 

trial, 2012 

1006 Randomize

d 

controlled 

double-

blinded 

Primary 

Prevention 

Trial  

45-58 

mean 

50 

Triphasic  

with uterus: 

2mg synthetic 

17 beta 

estradiol  (12 

days)   

or with 

hysterectomy: 

2mg 17 beta 

estradiol  

No 

treatme

nt 

Outcomes: 

composite of death, 

admission to 

hospital for heart 

failure and mi; 

cardiovascular 

disease, pulmonary 

embolism, VTE, 

and cancer years 

studied: 

10 years: reduced risk of death/ CVD 

composite hr: 0.48 (0.26,0.87) 

mortality: hr 0.57 (0.3,1.08) 

cancer: 0.92 (0.58,1.45) breast cancer: hr 0.58 

(0.27,1.27) 

DVT: 2.01 (0.18,22.16) 

stroke: 0.77 (0.35,1.70) 

reduced CVD events and mortality but not 

cancer or breast cancer. No increase in VTE or 

stroke 



Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

daily for 

women  

recruitment: 1990-

1993 stopped after 

11 years but 

participants 

followed up until 

2008 

after 16 years: reduction in composite outcome 

was still present and no increase in cancer 

Harman, S, Annals 

of Internal Medicine, 

Arterial Imaging 

Outcomes and 

Cardiovascular Risk 

Factors in Recently 

Menopausal 

Women, 2014 

727 RCT: 

Kronos 

Early 

Estrogen 

Prevention 

Study 

(KEEPS). 

Double 

blind, 

placebo 

controlled 

42-58 Low dose and 

using 

patches: 0.45

mg/d oral 

conjugated 

equine 

estrogens 

(Premarin) or 

50mcg/d 

weekly patch 

transdermal 

17 beta 

estradiol  

(Climara) 

MHT with 

cyclic 

progesterone 

(200 mg/d on 

days 1-12 

each month) 

Placebo 

(tablets 

or 

patches 

depend

ent 

upon 

whiche

ver was 

not 

random

ized) 

Outcomes: carotid 

artery intima media 

thickness from 

ultrasound 

scanning; coronary 

artery Years 

studied:2005-2009 

Recently menopausal women at low 

cardiovascular risk, 4 years of MHT neither 

increases nor decreases atherosclerosis 

progression as measured by CIMT or CAC 

score. 

No significant differences in Carotid Artery 

Intimal Media Thickness or Coronary artery 

calcification (atherosclerosis measure) scores in 

CEE group or patch. However, the CAC were 

reduced in both groups compared to placebo 

and maybe was not powered. There was 

however a reduction in CVD risk factors 

associated with both treatment groups (LDL 

reduced in CEE and insulin resistance reduced 

in patches) and vasomotor symptoms but not 

blood pressure 

Cohen, L, 

Menopause, Efficacy 

of omega-3 for 

vasomotor 

symptoms treatment: 

a randomized 

controlled trial, 2014 

355 RCT 40-62 Omega-3 Placebo Outcomes: VMS 

symptoms;  Years 

studied:2011-2012 

Among healthy peri- and postmenopausal 

sedentary women, 12 weeks of omega-3 

treatment compared with placebo did not 

improve VMS frequency, VMS bother, sleep, 

or mood compared to placebo. 



Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

Joffe, H, JAMA 

Internal Medicine, 

Low-dose estradiol  

and the serotonin-

norepinephrine 

reuptake inhibitor 

venlafaxine for 

vasomotor 

symptoms: a 

randomized clinical 

trial, 2014 

339 Double 

blinded 

RCT 

40-62 Low-dose 

oral 17β-

estradiol  (0.5 

mg/d) 

(n = 97), low-

dose 

venlafaxine 

hydrochloride 

extended 

release (75 

mg/d) 

(n = 96) 

Placebo Outcomes: mean 

daily frequency of 

VMS after 8 weeks 

of treatment; VMS 

severity, bother, 

and interference 

with daily life 

Years 

studied:2011-2012 

Both oral estradiol  and venlafaxine were 

significantly more effective in reducing hot 

flash frequency 

and severity and daily interference and 

MENQOL than placebo at 8 weeks but only ET 

reduced hot flush bother. Although ET was 

more effective, and people were more satisfied 

with it, Venlafaxine was also effective and 

could provide an alternative to women unable 

to use MHT 

Hodis, H, NEJM, 

Vascular Effects of 

Early versus Late 

Postmenopausal 

Treatment with 

Estradiol , 2016 

643 ‘Early 

versus Late 

Interventio

n Trial with 

Estradiol ’ 

(ELITE) 

RCT: 

single 

centre, 

double 

blind 

placebo 

controlled 

Media

n ages 

betwe

en 55 

and 

64 

Low dose and 

alternative 

formulations 

oral 17β-

estradiol  (1 

mg per day,) 

(plus 

progesterone 

[45 mg] 4% 

vaginal gel 

for 10 

sequential 

days of 30 in 

women with 

uterus) 

Placebo 

(plus 

progest

erone 

[45 mg] 

4% 

vaginal 

gel for 

10 

sequent

ial days 

of 30 in 

women 

with 

uterus) 

Outcomes: rate of 

change of carotid 

artery intima 

thickness change; 

coronary 

atherosclerosis 

determined by 

cardiac CT years 

studied: 

Carotid intima thickness decreased with 

estradiol  compared to placebo in group who 

were <6 years post menopause but not in 

women >10 years post menopause. No effect of 

estradiol  on coronary atherosclerosis, in 

contrast to WHI follow up at 7 years (Manson 

2007) 

results are in favor of the timing hypothesis that 

benefits of MHT are limited to early 

menopause 

 

Table S6 Quality of Life Trials 

Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

Veerus P , BMC 

women's health, 

Symptom reporting 

and quality of life in 

1823 RCT four 

arms : 

EPHT 

50-65 0.625 mg 

conjugated 

equine 

estrogen and 

Placebo 

/ non-

treatme

nt 

Outcomes: EQ5D 

for QOL;  Years 

studied:1999-2004 

Hormones associated with fewer hot flushes 

(OR 0.2 (0.14,0.28), sweating (OR 0.56 

(0.44,0.72) and sleeping (OR 0.66 (0.52,0.84) 

but more vaginal bleeding (OR 19.65 



Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

the Estonian 

Postmenopausal 

Hormone Therapy 

Trial, 2008 

2.5mg MPA 

daily 

For women 

within 3 years 

of last period, 

5mg MPA 

was used with 

0.625 mg 

conjugated 

equine 

estrogen 

(12.15,31.79) 

No effect documented for quality of life 

Welton, A, BMJ, 

Health related 

quality of life after 

combined hormone 

replacement therapy: 

randomized 

controlled trial, 2008 

3721 Randomize

d placebo 

controlled 

double 

blind trial 

50-69 Conjugated 

equine 

estrogen 

0.625 mg 

plus MPA 

2.5/5.0 mg 

Placebo Outcomes: Health 

related quality of 

life and 

psychological 

wellbeing, 

menopausal 

symptoms and 

psychological 

wellbeing;  Years 

studied: 1999-2000 

Improvements were noted in VMS, sleep and 

sexual function after one year but not 

depression or overall QOL. Authors noted 

reduced hot flushes, vaginal dryness, aching, 

insomnia and night sweats and increased breast 

tenderness and vaginal discharge. 

Manson, J, JAMA, 

Menopausal 

Hormone Therapy 

and Health 

Outcomes During 

the Intervention and 

Extended Post 

stopping Phases of 

the Women's Health 

Initiative 

Randomized Trials, 

2013 

27347 RCT: WHI 50-79 With uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d) 

plus MPA 

(2.5mg/d) 

tablet 

without 

uterus: 

conjugated 

equine 

estrogens 

(0.625 mg/d)  

Placebo Outcomes: efficacy 

: QOL, CHD and 

safety: invasive 

breast cancer; 

global index 

including stroke, 

PE colorectal 

cancer, endometrial 

cancer, hip fracture 

and death years 

studied:1993-2010 

In all arms, women with symptoms reported 

alleviation, reduced sleep disturbance but more 

breast tenderness. Further, combined treatment 

was associated with less joint pain.  

Combined treatment was associated with 

benefits to health-related quality of life 

(RAND-36 SF health survey) reflecting 

improved physical functioning, role physical, 

bodily pain, and general health. Results were 

neutral for other scales administered at one 

year.  

For CEE alone: adverse effects for social 

functioning and emotional role but no effect for 

depressive symptoms in either arm 



Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 

Age 

range 

MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

intervention 

lasted median 

of 5.6 years 

in cee plus 

MPA and 7.2 

years in cee 

alone  

Ayers, B, 

Climacteric, Health-

related quality of life 

of women with 

menopausal hot 

flushes and night 

sweats, 2013 

140 Observatio

nal: cross 

sectional 

survey 

49-54 

mean 

age 53 

  Outcomes: health 

related quality of 

life;  years 

studied:2009-2010 

Women with vasomotor symptoms reported 

reduced quality of life compared to us and UK 

samples: the problem severity, rather than 

frequency predicted poor HRQOL.  

Specifically: lower social functioning, role-

emotional functioning, lower energy, worse 

mental health and more bodily pain. 

54% had comorbid physical illness, 66% had 

psychosocial concerns 77% had seen a doctor 

for menopausal symptoms, 28% were past and 

3% were current users of hormone therapy. Of 

the total study, 23% were offered MHT and 8% 

were offered SSRI's. Only 2% were still taking 

MHT at the time of the study. Poor HRQOL 

was related to experiencing hot flushes, 

psychosocial concerns, younger age, higher 

BMI and poor general health 

Caan, B, 

Menopause, Effects 

of estrogen and 

venlafaxine on 

menopause-related 

quality of life in 

healthy 

postmenopausal 

women with hot 

flashes: a placebo-

controlled 

339 Double 

blinded 

RCT 

40-62 Low-dose 

oral 17-

betaestradiol 

0.5-mg/day or 

venlafaxine 

XR 75-

mg/day 

Placebo Outcomes: total 

and domain scores 

from the 

Menopause-

Specific Quality of 

Life Questionnaire 

(MENQOL) and 

measures of pain 

(PEG), depression 

(PHQ-9), anxiety 

(GAD-7) and 

Both estrogen and Venlafaxine improved 

MENQOL scores significantly. Domain 

analysis shows that estrogen improves all QOL 

domains except psychosocial, whereas 

Venlafaxine only improved psychosocial. 

Neither estrogen nor venlafaxine improved 

pain, anxiety or depressive symptoms, although 

baseline symptom levels were low. Modest 

benefits were observed for perceived stress 

with venlafaxine. 



Authors, Journal, 

Study, Title,  Year 

Samp

le size 

Study 

design 
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MHT 

formula 

Contro

l group 

Outcomes and 

years studied 

Author conclusions 

randomized trial, 

2015 

perceived stress 

(PSS);  Years 

studied: 2011-2012 

Woods, N, 

Menopause, Quality 

of life, menopause, 

and hormone 

therapy: an update 

and 

recommendations for 

future research, 2018 

 Review of 

quality of 

life 

outcomes 

among 

post-

menopausa

l women 

50-65   Outcomes: QOL Summarizes the evolving reconceptualization 

of quality of life in peri and post-menopausal 

women that has accompanied the burgeoning 

evidence addressing menopausal women's 

quality of life. Traditional and novel 

formulations of MHT are effective means to 

improve many domains of menopause related 

quality of life as are non-hormonal therapies 

including antidepressants, yoga, exercise and 

complementary therapies such as traditional 

Chinese medicine 

 

Further Resources  

1 The North American Menopause Society. www.menopause.org. 

2 The International Menopause Society. www.imsociety.org. 

3 Guidelines and clinical practice. The Endocrine Society. www.endocrine.org/guidelines-and-clinical-practice/clinical-practice-guidelines/treatment-of-

menopause. 

4 American College of Obstetricians and Gynecologists. Practice Bulletin No. 141. Management of menopausal symptoms. Obstet Gynecol. 2014; 123: 

202. http://dx.doi.org/10.1097/01.AOG.0000441353.20693.78. 

5 Tools for clinicians. The British Menopause Society. https://thebms.org.uk/publications/tools-for-clinicians/ 

 


