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“...the risks associated with hormone-replacement therapy use are low overall, 
and these may be further lowered through individualized selection of the 

appropriate regimen and route of administration.”

Over the last decade, and following the publi-
cation of the Women’s Health Initiative Study 
(WHI) findings, there has been much confu-
sion among clinical practitioners as well as the 
public regarding the adverse effects of hormone-
replacement therapy (HRT) and the risks asso-
ciated with its use. The WHI was a large ran-
domized and observational study funded by 
the American NIH that addressed the major 
health issues affecting postmenopausal women 
including the risk of cardiovascular disease, 
cancer and osteoporosis. The study reported a 
higher incidence of stroke with the use of HRT, 
as well as a higher incidence of breast cancer 
and heart disease in women taking combined 
estrogen–progestogen replacement [1]. However, 
questions have been raised regarding the trial 
design and the population recruited as the study 
included an older age group of women with an 
average age of 63, who largely started HRT 
many years after the onset of the menopause (on 

average 10 years after the onset) and received a 
relatively high dose of conjugated equine estro-
gen (CEE) with a synthetic progestogen. Most 
international guidelines and consensus state-
ments that followed were heavily based on the 
findings of the WHI and this unfortunately 
contributed to a significant change in clinical 
practice and decline in HRT prescribing [2,3].

Since the publication of the initial findings of 
the WHI in 2002, a number of reports, includ-
ing further publications from the WHI group, 
have shown an age-related effect associated with 
these risks, with a lower-risk incidence noted in 
younger women starting HRT at the peri- or 
early menopause [4]. The British Menopause 
Society recently published guidelines recom-
mending that all women should have access to 
advice on how they can optimize their meno-
pausal transition and their life beyond the meno-
pause, which include reference to lifestyle and 
dietary intake [5]. The guidelines also concluded 
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that women should also have the opportunity 
to discuss the advantages and disadvantages of 
complementary therapies in addition to those 
of HRT. 

The main recommendations discussed in the 
guidelines included the following:

 � Women should be able to make an informed 
choice on the use of HRT after being given 
sufficient information by their healthcare 
professional;

 � The regimen, dose of HRT and the duration 
of treatment should be individualized, and the 
risks and benefits should be reviewed on an 
annual basis;

 � The durations of HRT usage should be 
decided based on the menopausal symptoms 
experienced by the woman and should not be 
subject to arbitrary age limits;

 � HRT prescribed before the age of 60 years has 
a favorable benefit–risk profile. When pre-
scribing HRT beyond the age of 60 years, 
consideration should be made to using the 
transdermal route of administration (patch or 
gel), and to using the lowest effective dose for 
controlling symptoms;

 � Women with premature ovarian insufficiency/
premature menopause should be encouraged 
to use HRT at least until the natural age of 
the menopause;

 � There is a pressing demand for further research 
to explore new preparations that will maxi-
mise benefits and reduce the risks and side 
effects associated with the use of HRT. 

Recent studies support a ‘window-of-oppor-
tunity’ for maximal reduction of cardiovascu-
lar disease and overall mortality and reduc-
tion of risks with HRT when treatment is ini-
tiated before the age of 60 years [6]. A recent 
multicenter large randomized study (KEEPS) 
reported on the cardiovascular effects of HRT 
taken in the early menopause. A total of 727 
participants were randomized into three groups. 
One group received 0.45 mg/day of oral CEE; 
the second group received 50 µg/day of trans-
dermal estradiol (t-E2), while the third group 
was given a placebo. Women prescribed active 
estrogens received 200 mg of micronized pro-
gesterone for 12 days each month, and women 
in the placebo arm were given identical placebo 

capsules during the same time period. The study 
showed a neutral impact on cardiovascular risk 
markers such as coronary calcium scores and 
intima–media thickness. There was no nega-
tive impact on blood pressure, lipid level and 
insulin resistance, suggesting that micronized 
progesterone given with t-E2 or with CEE did 
not negate the beneficial effects of estrogen in 
this cohort [6].

Furthermore, a recently published random-
ized trial from Denmark included over 1000 
women aged 45–58 and demonstrated that 
HRT commenced within 10 years of the meno-
pause reduced the incidence of coronary heart 
disease and overall mortality, supporting the 
‘window-of-opportunity’ theory for primary 
prevention with no apparent increase in the 
risk of stroke, venous thrombosis or cancer, 
although the study was not sufficiently powered 
to adequately assess for the latter [7].

The different routes of administration fol-
low different metabolic pathways and as a result 
may have different advantages and disadvan-
tages. Oral estrogen administration follows a 
first-pass hepatic metabolism effect and this 
can result in adverse effects on the coagula-
tion cascade and proinflammatory markers, 
including CRP, compared with transdermal 
administration. It has been demonstrated that 
women receiving oral estrogen resulted in 
increased thrombin generation compared with 
women not using HRT, while no such increases 
are noted in women receiving t-E2. Two large 
nested case–controlled studies reviewed the 
UK's General Practice Research Database 
and reported on the association between the 
risk of stroke and venous thromboembolism 
with transdermal estrogen replacement in 
women aged 50–79 years compared with oral 
administration and nonuse of HRT [8,9]. A 
total of 15,710 cases of stroke were matched 
to 59,958 controls. The risk of stroke was not 
increased with the use of low-dose (up to 50 µg 
of estradiol/day) transdermal estrogen (odds 
ratio[OR]: 0.81; 95% CI: 0.62–1.05) compared 
with women not using HRT. This effect was 
noted when transdermal estradiol was given 
alone (OR: 1.02; 95% CI: 0.78–1.34), or in 
combination with progestogens (OR: 0.76; 
95% CI: 0.47–1.22), compared with nonuse 
of HRT. However, the risk was increased with 
high-dose (>50 µg/day) transdermal application 
(OR: 1.89; 95% CI: 1.15–3.11). Current users 

“…recent evidence has 
clearly demonstrated that 

hormone-replacement 
therapy should not be 

viewed as one intervention 
with set risks and side 

effects.”
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of oral HRT were noted to have a higher rate 
of stroke than nonusers (OR: 1.28; 95% CI: 
1.15–1.42) both with low-dose (up to 2 mg 
of estradiol or up to 0.625 mg of CEEs) and 
high-dose (>2 mg estradiol or >0.625 mg of 
CEEs) administration [8]. In the other series, a 
total of 23,505 cases with venous thrombosis 
were matched with 231,562 controls. The risk 
of venous thrombosis was not increased when 
transdermal estrogen was used alone (OR: 1.01; 
95% CI: 0.89–1.16) or in combination with 
progestogens (OR: 0.96; 95% CI: 0.77–1.20), 
compared with nonuse of HRT. On the other 
hand, the risk was increased with current use of 
oral estrogen (OR: 1.49; 95% CI: 1.37–1.63) 
and oral estrogen–progestogen (OR: 1.54; 
95% CI: 1.44–1.65), and also increased with 
estrogen dosage [9].

Progestogens in HRT 
The WHI study showed an increased risk of 
cardiovascular disease in women who received 
combined therapy with CEE (0.625 mg/day) 
and medroxyprogesterone acetate (2.5 mg/day), 
which was the most commonly used HRT 
regimen in the USA at the time that the WHI 
study was conducted, compared with those who 
received CEE alone [1].

However, more recent evidence suggests that 
micronized progesterone appears to have a better 
safety profile when compared with its synthetic 
counterparts and may result in a different risk 
profile compared with synthetic progestogens. 
Studies have suggested that androgenic pro-
gestogens appear to partly revert the beneficial 
arterial effects of estrogens, while the effect was 
noted to be lower with micronized progesterone. 
These reports have demonstrated a neutral effect 
on the vasculature and, therefore, a lower risk 
of venous thromboembolism, cardiovascular 

disease and breast cancer compared with syn-
thetic progestogens [4,10–12].

In summary, recent evidence has clearly dem-
onstrated that HRT should not be viewed as 
one intervention with set risks and side effects. 
The age of the woman at the time of starting 
HRT treatment, the route of administration 
of estradiol as well as the type of progesterone 
used may all have a significant impact on the 
risk profile that women may be exposed to, and 
this message should be put across to women to 
help them make an informed choice regarding 
the use of HRT and the preparation that may 
suit them best. 

Further research is needed to assess the opti-
mal regimen of HRT, with particular attention 
to the dose and route of estradiol administration. 
It is now widely believed that starting HRT in 
women in their early-to-mid 50s and using a 
transdermal preparation of estradiol in combi-
nation with micronized progesterone is likely to 
show a very different risk profile to that reported 
in the WHI, and this needs to be evaluated in 
future studies.

Women should be informed that the risks 
associated with HRT use are low overall, and 
these may be further lowered through individu-
alized selection of the appropriate regimen and 
route of administration.
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