
Benefits Harms

No. of Events/Total No.

Outcome
Diseases of the genitourinary system

Vaginal atrophy (intravaginal ET)a

Endometrial hyperplasia (ET)

Symptoms, signs or clinical findings of the genitourinary system

Vasomotor symptoma,b

Vasomotor symptom severitya,b

Urinary incontinencea

Functioning assessment

Sexual functionb

Endocrine, nutritional or meta!olic diseases

Diabetes mellitus

"n#ury, poisoning or certain other conse$uences of e%ternal causes

All fracture

Vertebral fracture

Non!vertebral fracture

Diseases of the nervous system

"erebrovascular disease

Stro#e

Non!fatal stro#e

Diseases of the circulatory system

Venous thromboembolism

Deep vein thrombosis

Diseases of the digestive system

$allbladder disease re%uiring surgery

Neoplasms

"olorectal cancer (E&T)

'ung cancer mortality (E&T)

Others, not else&here classified

"ardiovascular disease

"ardiovascular disease mortality (ET)
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Benefits HarmsOutcome
Neoplasms

Glioma

Meningioma

Thyroid cancer

Esophageal cancer

Gastric cancer

Colorectal cancer

Breast cancer (EPT)

Breast cancer (ET)c

Breast cancer speci�c survivald

Breast cancer overall survivald

Ovarian cancer

Ovarian cancer overall survivale

Endometrial cancer (ET)

Diseases of the nervous system

Alzheimer’s disease (EPT)c

Alzheimer’s disease (ET)

Diseases of the visual system

Cataract

Diseases of the respiratory system

Asthma

Diseases of the digestive system

Cholelithiasis

Diseases of the circulatory system

Coronary heart disease

!enous throm"oem"olism

Pulmonary em"olismc

#eep vein throm"osisc

Others, not elsewhere classified

All$cause mortality
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Records identified through database searching (n = 10,550) 

Records after duplicates removed (n = 9,167) 

Articles included in umbrella review (n = 60) 

Full-text articles assessed for eligibility (n = 160) 

Records excluded based on title or abstract (n = 9,007) 

Articles with systematic reviews 
and/or meta-analyses of OEs (n 
= 31): 38 meta-analyses and two 
systematic reviews without 
meta-analysis, with 40 unique 
outcomes 

Articles with systematic reviews 
and/or meta-analyses of RCTs 
(n = 33): 102 meta-analyses and 
one systematic review without 
meta-analysis, with 81 unique 
outcomes 

Full-text articles excluded (n = 105): 
  Not largest or latest systematic review (n = 22) 
  Not systematic review (n = 24) 
  Not study topic (n = 17) 
  Intervention/exposure not MHT (n = 12) 
  Only conference abstract (n = 19) 
  Other reasons (n = 11) 

Additional articles identified through references (n = 5) 

Menopausal Hormone Therapy and Women’s Health: An Umbrella Review of Systematic Reviews 
and Meta-Analyses

Background

Methods Results Conclusions

• For several decades, the 
possible health effects of 
menopausal hormone 
therapy (MHT) have 
remained an ongoing 
debate

• Current clinical practice 
guidelines lacked 
consistency in some 
critical outcomes (e.g., 
coronary heart disease 
and all-cause mortality)

• The guidelines often paid 
little attention to the 
quality and scientific 
validity of systematic 
reviews

• MEDLINE, EMBASE and 
10 other databases were 
searched on November 
26, 2017, updated on 
December 17, 2020

• Systematic reviews or 
meta-analyses of 
randomized controlled 
trials (RCTs) and 
observational studies 
investigating effects of 
MHT, including 
estrogen-alone therapy 
(ET) and estrogen plus 
progestin therapy (EPT), 
on any health outcome in 
perimenopausal or 
postmenopausal women 
in all countries and 
settings

• Two Investigators 
independently extracted 
data and assessed study 
quality

• Random-effects robust 
variance estimation was 
used to combine effect 
estimates

• MHT has a complex 
balance of benefits 
and harms on multiple 
health outcomes

• Some effects differ 
qualitatively between 
ET and EPT

• Clinicians should 
evaluate the credibility 
of the methods of 
systematic reviews 
before applying their 
results in clinical 
practice

• A re-examination of 
current practice 
guidelines may be 
needed
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MHT

Breast cancer

Endometrial cancer

Ovarian cancer

Gallbladder disease

Bone fracture

Coronary heart disease

Myocardial infarction

Stroke

Venous thromboembolism

Mortality 

Cancer recurrence
Sleep quality
Menopausal 
symptoms

Diabetes

Lip level
Blood pressure

Skin cancer

Brain tumor

Gastrointestinal cancer

Lung cancer

Muscle strength
BMI

Asthma

121 outcomes
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q Meta-Analyses of Observational Studies
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Reporting of conflict of interest

Investigation and discussion of publication bias

Exploration and discussion of heterogeneity

Discussion of RoB in interpretation of findings

Assessment of impact of RoB on pooled estimates

Appropriateness of meta-analysis methods

Reporting of funding sources for included studies

Assessment of RoB using satisfactory techniques

Adequate description of included studies

List of excluded studies with justification

Data extraction in duplicate

Study selection in duplicate

Comprehensiveness of search strategy

Justification for selection of study designs

Prior establishment of review protocol

Explicit PI(E)CO elements

0% 25% 50% 75% 100%

Yes Partial Yes No No meta-analysis conducted
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