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macteric symptoms. Its use declined when it was shown that HT increases the risk of breast cancer,
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stroke and venous thromboembolism (VTE). Nevertheless, that benefit/risk ratio was established among
women using oral estrogens alone or combined with a specific progestogen and it cannot necessarily be
extrapolated to other HTs.

Oral estrogens increase the risk of VTE especially during the first year of treatment and past users revert
to a similar risk as women who have never used them.

There is now growing evidence that VTE risk among HT users strongly depends on the route of admin-
istration. Indeed, transdermal estrogens, unlike oral estrogens, are not associated with an increased VTE
risk and biological data support this difference between oral and transdermal estrogens. In addition,
transdermal estrogens may not confer additional risk in women at high risk of VTE. Significant differ-
ences in thrombotic risk between HT preparations also relate to the concomitant progestogen. Studies
have consistently shown that VTE risk is higher among users of combined estrogens plus progestogens
than among users of estrogens alone. With respect to the different pharmacological classes of progesto-
gens, two observational studies found that norpregnane derivatives are associated with an increased VTE
risk, whereas micronized progesterone may be safe with respect to thrombotic risk. In conclusion, trans-
dermal estrogens alone or combined with micronized progesterone may represent the safest alternative
for women who require HT.

© 2015 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Venous thromboembolism (VTE), either deep-vein thrombosis
(DVP) or pulmonary embolism (PE), is an uncommon disease before
the menopause. Its incidence strongly increases after menopause
[1]. VTE may cause significant disability and/or death and is an
important contributor to the burden of cardiovascular disease
among postmenopausal women [2].

Risk factors for VTE include genetic background (thrombogenic
mutations, protein deficits) and constitutional factors (age, over-
weight, obesity). In addition, the use of hormone therapy (HT) is an
important environmental determinant of VTE in women. PE, which
can be fatal, is the main event attributable to HT use among young
postmenopausal women, who now represent the most frequently
treated population. However, this association has been observed
among women treated with oral estrogens alone or estrogens com-
bined with a specific progestogen. The combination is commonly
used in the USA and there are important differences in medical
practice between France and the USA, for instance. While oral
estrogens are preferentially used in the USA, women in Southern
European countries are more often prescribed transdermal estro-
gens. In addition, the progestogen added to estrogens also differs.
In the USA, medroxyprogesterone acetate (MPA) is the most com-
monly used progestogen, while many progestogens are used in
France, including the natural hormone, micronized progesterone.
Therefore, the results from American studies cannot necessarily be
extrapolated to other countries, using other types of treatments.

This brief review focuses on the relationship between VTE risk
and HT use; it takes into account the route of estrogen administra-
tion and the type of progestogens.

2. Route of estrogen administration
2.1. Overall comparison

So far, the risk of first VTE among women taking oral estro-
gens has been investigated in 8 case-control studies [3-11], 6
prospective cohort studies [12-17] and 6 randomized controlled
trials (RCT) [18-23] and the overall estimate is close to 2 and very
significant. By contrast, an updated quantitative assessment of 5
case-control studies [4,6,7,9-11] and 3 cohorts [14,16,17] among
women taking transdermal estrogens yielded an odds ratio for
thrombosis close to one and not significant. In addition, the VTE
risk is significantly lower among users of transdermal estrogens
than among users of oral estrogens.

These results regarding the differential impact of oral and trans-
dermal estrogens on VTE risk have biological support. While oral
estrogens activate blood coagulation and induce activated protein C
resistance (APCr), a validated surrogate marker of VTE, transdermal
estrogens have no deleterious effect on haemostasis [24-26].

2.2. Characteristics of HT

Previous data have shown that past users of HT present similar
VTE risks as women who have never used them, whatever the route
of estrogen administration [27].

Based on observational studies of the duration of treatment sep-
arately for groups of users of oral and transdermal estrogens, the
risk of VTE is the highest during the first year of treatment for

women taking oral estrogen while there is no ‘start’ effect with
the use of transdermal estrogens [5,7,11,17].

Similarly, there may be a dose effect with oral but not with
transdermal estrogens, but because few studies have examined this
there are not sufficient data to draw firm conclusions [5,7,16].

One study suggested that oral conjugated equine estrogens may
be more thrombogenic than esterified estrogens [8]. The issue does
not arise with transdermal devices that deliver only 173-estradiol.

2.3. Women at high VTE risk

Women who have a baseline VTE risk factor and who use oral
estrogens represent a group at high risk of VTE [28-30]. It has been
suggested that transdermal estrogens do not confer additional VTE
risk for women carrying a prothrombotic mutation, presenting an
elevated BMI or a personal history of VTE [31-33]. These data sug-
gest that transdermal estrogens are less thrombogenic than oral
HT, and may even be safely used by women at high VTE risk who
suffer from climacteric symptoms.

3. Different types of progestogens

3.1. Estrogens alone versus estrogens combined with
progestogens

Comparison of VTE risk among women using estrogens alone
and women using estrogens combined with progestogens shows
that adding progestogens significantly increases the risk of VTE
with both oral and transdermal treatments [7,9,10,14,16,17,34].
Nevertheless, this result does not take into account the different
pharmacological classes of progestogens.

3.2. Impact of the different classes of progestogens

So far, the risk of VTE of the different pharmacological classes
of progestogens has been investigated only in two French stud-
ies. Taken together, the data showed that norpregnane derivatives,
either nomegestrol acetate or promegestone, are more thrombo-
genic, with a two to three times greater thrombotic risk than with
other derivatives; in contrast, micronized progesterone seemed to
be safe with respect to thrombotic risk [10,14].

This result has some biological support, in that a significant asso-
ciation between norpregnane use and APCr has been found in a
cross-sectional study [35]. Nevertheless, further epidemiological
and biological data are needed to confirm the potential throm-
bogenic role of norpregnane derivatives among postmenopausal
women.

3.3. Few data regarding specific molecules

Except for micronized progesterone, which is the natural
molecule, the only data on the impact of a specific molecule con-
cern MPA, the most frequently used progestogen in USA. The effect
of MPA on VTE risk has been evaluated both directly and indi-
rectly [17,23,29,30]. Overall, the results consistently show that,
when combined with oral estrogens, MPA seems to increase VTE
risk relative to that of women who do not use progestogens.

These data suggest that the particular progestogen used is
another important determinant of VTE risk, irrespective of the route
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of estrogen administration. Micronized progesterone may be safe
with respect to thrombotic risk, while norpregnane derivatives may
increase the VTE risk.

4. Conclusion

VTE is the main harmful effect of short-term hormone therapy
and reducing thrombotic risk could therefore substantially improve
the benefit-risk profile of HT. Transdermal estrogens alone or com-
bined with micronized progesterone may be the safest option,
especially for women at high VTE risk. Nevertheless, these data
need to be confirmed in RCTs.

Practice points

HT is the most effective treatment for climacteric symptoms. It
has to be prescribed only for women suffering from moderate to
severe menopausal disorders and never for primary or secondary
prevention of chronic disease.

Transdermal estrogens alone or combined with micronized
progesterone may represent the safest option and should be con-
sidered for women at high VTE risk.

Research agenda

Data on transdermal estrogens and micronized progesterone
need to be confirmed by RCTs.

Further research studies should focus on the evaluation of the
potential role of transdermal estrogens and micronized proges-
terone on other cardiovascular diseases, especially stroke, which
is the other important side-effect of HT use.
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