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Abstract

Introduction. Despite the undeniably positive effect on the quality of life of menopausal women, menopausal hormone
therapy (HT) also has negative side-effects, which include, among others, thromboembolic complications.
Objective. To assess the effect of a popular type of this therapy – transdermal HT on platelet hemostasis, which plays a
significant role in intravascular coagulation.
Materials and method. The study group consisted of 92 postmenopausal women: 1) group G1 (n=30), treated with
transdermal HT (17β-estradiol 50 μg/day plus NETA 170 μg/day); 2) group G2 (n=31), treated with the above transdermal
HT and low dosage of acetylsalicylic acid (ASA); 3) control group P (n=31). All the women qualified for the study had two
or more risk factors for arterial thrombosis, such as: smoking, hypertension, visceral obesity, hypercholesterolaemia,
hypertriglyceridaemia, elevated levels of PAI-1, and increased fibrinogen, increased activity of coagulation factor VII.
Results. After three months of therapy, in the G1 group there was a decrease in platelet count (p = 0.004) and a decrease
in GP IIb/IIIa – a platelet receptor for fibrinogen (p = 0.022). In the G2 group, no changes in the tested parameters were
observed.
Conclusions. 1) Transdermal HT in the form of combined, estrogen-progestogen patches favourably modifies platelets
haemostasis, reversing the adverse effects that occur after menopause. 2) The use of low ASA doses as a thromboprophylaxis
in short-term transdermal HT is not necessary.
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INTRODUCTION
The use of menopausal hormone therapy (HT) is associated
with a number of side- effects and potential complications,
such as breast cancer or venous thromboembolism [1, 2, 3, 4].
The menopausal hormone therapy risk is difficult to assess,
as a large part of women who require such a treatment due
to premature menopause, severe climacteric symptoms,
postmenopausal osteoporosis, and symptoms associated
with urogenital atrophy, are also subject to risk factors for
cardiovascular diseases, including thromboembolic events in
the arterial system [5]. This may result in restricted availability
of HT to a large part of the menopausal population.
Therefore, the impact of HT used by women during
the menopausal period affecting their risk of vascular
diseases, especially when risk factors for thromboembolic
complications are already present, remains a very important
issue [6].
In the light of current knowledge, this problem has not
been fully resolved because researchers who study vascular
problems in HT, surprisingly often ignore the issue of the
risks of thromboembolic events.
In the presented study, women qualified for HT were
younger than in large RCTs (randomized controlled trials),
such as the WHI (Women’s Health Initiative), which reduced
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the potential risk of atherogenic events in the arterial system.
Indeed, the population of women in their fifties who suffer
from severe climacteric symptoms, are the target group in
which HT should be used.
In this study, HT was used in a group of patients with risk
factors for arterial thrombosis, as there is a clear concern
and resistance to HT in these women. Since the risk of
thromboembolic events is highest in the first months of
HT, the observation period was limited to the first three
months of treatment.
Transdermal therapy was used which, according to the
available data, is safer in terms of thromboembolic events
[7]. In some patients, an additional thromboprophylaxis
was introduced.
The study focuses on the examination of platelets,
since these eucariotic, cytoplasmic fragments of bone
marrow megakaryocytes play two important functions in
haemostasis: 1) creation of vascular plugs – so-called primary
haemostasis; 2) involved in further coagulation reactions,
known as secondary haemostasis. Both have a clear impact
on the potential risk of thromboembolic events [8].
Objective. The aim of the study was to evaluate the effect
of transdermal HT and thromboprophylaxis used in
menopausal women on platelet haemostasis.
MATERIALS AND METHOD
The study comprised 92 postmenopausal women, of whom 61
women formed the study group and the remainder (n = 31)
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constituted the control group. All the women at baseline
(T0) had a gynecological examination performed, combined
with a palpable breast examination, mammography and
transvaginal ultrasound (TVU – endometrial thickness
assessment, assessment of vascular flow in the uterine arteries
– PI, RI, S/D). Fasting glucose, leukocytosis, C-reactive
protein, erythrocyte sedimentation rate (ESR), serum ALT,
AST and bilirubin were determined at the same time.
The women who took part in the study presented two or
more of risk factors for arterial thrombosis, such as: smoking,
hypertension, visceral obesity, hypercholesterolaemia,
hypertriglyceridaemia, elevated levels of PAI-1, increased
fibrinogen, and increased activity of coagulation factor
VII. Indications for the use of HT in the study group were
intensified climacteric symptoms, mostly in the form of
severe and frequent hot flashes, accompanied by excessive
night sweats.
In order to assess the severity of the above symptoms,
a 51-points Blatt-Kupperman scale was used, based on 11
parameters. Women who qualified for HT had a score greater
than 20 points on the scale. Among women enrolled for HT,
the following groups were distinguished:
1) G1 (n=30) – which used transdermal hormone therapy in
the form of patches, consisting of 17β-estradiol (E2) in a
dose of 50 μg/day plus norethisterone acetate (NETA) at
a dose of 170 μg/day;
2) G2 (n=31) – where together with the above transdermal HT
(the same patches – 50 μg E2 + 170 μg NETA) low-doses of
acetylsalicylic acid (ASA) were administered.

Parameter values e xpressed as mean ± standard deviation
(SD); p-value – between G1 and G2; there were no statistically
significant differences (p> 0.05) between groups G1 and G2
and group P.
Platelet count (PLT) and the expression of platelet fibrinogen
receptor – GP IIb/IIIa were determined twice in the blood
of each patient: at the baseline (T0) and after 3 months (T3).
Platelet count were determined using an analyzer Baker 810.
For the assessment of GP IIb/IIIa flow cytometry was used
(FACSCalibur Instrument [Becton Dickinson]. analysis in
Lysis II software).

The observational period lasted three months. The control
group P (n = 31) included age-matched menopausal women
who were not enrolled for HT. The general characteristics
of the studied women population is presented in Table 1.

In the G1 group. after three months the applied hormonal
therapy resulted in a decrease in platelet count (p = 0.004). as
well as a decrease in the expression of GP IIb/IIIa (p=0.022).
In the G2 group. where the above transdermal HT was used
in combination with low-dose ASA. there were no statistically
significant changes in the studied haemostatic parameters.
Comparison of haemostatic parameters after three months
(T3) between the groups G1. G2 and the control group P –
(values adjusted by initial levels of studied parameters (T0)
is shown in Figures 1 and 2.

30

31

31

>0.05

Age [years]

54.3 ±5.58

56.4±4.75

55.4±4.31

0.17

Menopausal age [months]

56.0±49.22

76.2±56.70

65.8±50.51

0.16

BMI [kg/m ]

26.5±4.27

26.7±3.49

26.3±3.98

0.88

WHR

0.83±0.05

0.82±0.06

0.82±0.05

0.77

2

Waist circumference [cm]

82.2±4.9

81.2±5.3

81.3±5.1

0.72

Fasting glucose [mg%]

87.8±15.73

82.4±9.04

84.5±11.04

0.24

Cholesterol [mg%]

225.4±32.48 228.1±21.74 226.6±27.85

0.76

Triglycerides [mg%]

107.6±48.16 109.6±51.15 107.3±47.88

0.89

CRP [mg/dl]

0.60±0.02

0.58±0.08

0.61±0.05

0.87

Leukocytes[10 /ml]

5681±1622

5569±1351

5574±1557

0.80

ESR [mm/h]

12.4±10.68

9.9±4.51

11.3±77.46

0.32

Endometrial thickness [mm]

3.8±0.73

3.6±0.70

3.5±0.71

0.52

PI-av. uterine artery

1.90±0.62

1.82±0.53

1.83±0.55

0.66

RI-av. uterine artery

0.77±0.08

0.75±0.07

0.75±0.08

0.33

SD-av. uterine artery

5.3±2.05

4.5±1.67

4.9±1.87

0.18

RR sys [mmHg]

131±17.7

137±16.70

133±16.68

0.34

RR dias [mmHg]

81±10.52

84±8.86

83±8.92

0.28

Kupperman Index

27.9±8.26

28.5±9.38

28.1±9.11

0.84

16.6

16.1

16.1

>0.05

3

Smoking [%]

p= 0.04

20

p-value

0

P

-20

G2

-40

Numbers

G1

-60

Group

RESULTS

PLT (103/µl)

Table 1. General characteristics of the studied women population

Statistics. Distributions of the parameters before hormone
therapy is as an arithmetic mean. together with its standard
deviation. To evaluate density distribution. the kernel density
estimator with Gaussian density function was applied. The
smoothing parameter selection was performed by use of the
Sheater and Jones’ method. The effect of hormone therapy
after three months was assessed by comparing selected
parameters between the two groups using a linear regression
model. In this model. initial values of the studied parameters
were taken into account to correct the differences between the
two groups before the onset of HT. For all regression models.
a sensitivity analysis of outliers. identified by the analysis of
residuals. was performed. All statistical calculations were
made using the RR package Development Core Team [9].

Control

HT

HT + ASA

Group
Figure 1. Changes in platelets count (PLT) after 3 months (T3) – comparison between
the groups G1. G2 and the control group P
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p= 0.022
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HT + ASA
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*mf – mean fluorescence
Figure 2. Changes in GP IIb/IIIa after 3 months (T3) – comparison between groups
G1, G2 and control group P

DISCUSSION
The issue of safe hormone therapy to address menopausal
disorders is complex and requires the physician to have
comprehensive knowledge of the medical sciences, including
pharmacology, endocrinology, oncology, internal medicine
and cardiology. This is particularly important in the
context of potential thromboembolic complications in the
cardiovascular system of menopausal women [10, 11, 12].
The menopause, in addition to a number of common
complaints, such as hot flushes, night sweats or depressive
disorders, comes with a range of adverse changes in
haemostasis [13, 14].
The available data, including the authors’ previous studies,
show that postmenopausal women are subject to a number of
adverse changes in the coagulation and fibrinolytic systems.
In comparison to younger women (30-years-old), women
after their 50s have higher concentrations of fibrinogen,
increased activity of coagulation factor VII, as well as higher
concentrations of plasminogen activator inhibitor -1 (PAI-1),
and lower concentrations of tissue plasminogen activator
(t-PA). This can be defined as activation of coagulation
with concurrent impaired fibrinolysis, or otherwise as
prothrombotic alterations in haemostasis [15]. A decrease in
platelet count and a decrease in the expression of GP IIb/IIIa,
which was observed in the current study, proved to have
beneficial effects of the applied HT on platelet haemostasis.
However, up-to-date knowledge of sex steroids and HT
effects on platelet hemostasis is not consistent:
–– the use of low-dose, oral HT (1 mg E2 + 0.5 mg NETA
per day) in postmenopausal women (n=26) with elevated
cholesterol, resulted in a decrease of serum P-selectin
levels (p<0.0001) and a weak growth trend (p=0.13) for the
expression of P-selectin on platelet surface [16];
–– the use of sex steroids in healthy postmenopausal women
for eight weeks resulted in an increase in the concentration
of thromboxane B2 (TXB2), with no effect on the expression
of P-selectin in the group receiving continuous oral HT

(n=8; E2+norethisterone). In the group treated with E2 alone
(n=9), decreased serum levels of TXB2 were observed. There
were no statistically significant changes in the expression
of P-selectin [17];
–– both oral estrogen therapy (ET, n=16) as well as oral,
sequential HT (E2 with trimegestonone, n=14 or E2
with dydrogesterone, n=14), used for twelve weeks in
postmenopausal women, resulted in increased platelet
activation measured by increased P-selectin and GP 53
expression on the platelets surface [18];
–– after six months of continuous oral HT (2 mg E2+1 mg
NETA/day) in postmenopausal women, no significant
changes in the parameters of platelet aggregation were
noticed. There was no effect of endogenous, platelet derived
nitric oxide (NO) on the aggregation parameters [19];
–– after six weeks of cyclic oral HT, at a daily dose of
0.625 mg CEE (conjugated equine estrogens) + 75 mg of
levonorgestrel in the second phase, a decrease in fatty acids
content in the cell membrane of platelets (arachidonic
acid by 17.8%, linolenic acid by 8.1%), together with a
small (statistically insignificant) increase in their blood
concentration and an increase in the average PLT volume
was observed, which may indicate their increased reactivity
during HT [20].
There is little available data on the effects of transdermal
HT. In the case of cyclic transdermal E2 (50 mcg/day)
combined with oral medroxyprogesterone acetate (MPA) in
postmenopausal women, a decrease in free radical production
(and lipid oxidation reduction) in platelet cell membrane was
noticed during the first 25 treatment days. Such an effect was
also observed when MPA was administrated alone at a dose
of 20 mg/day [21].
In another study, where the effects of oral (2 mg E2 /day)
and transdermal ET (50 mcg E2/day) on platelet activation
parameters were compared, it was found that both routes of
estrogen administration, affected neither the expression of
P-selectin, nor the Ca2+ metabolism in unstimulated platelets.
However, after thrombin stimulation, platelet activation
(measured by increased expression of P-selectin) were
more pronounced in the group treated with transdermal
E2. Also, an increase in the concentration of cytosol Ca 2+
(a feature of activated platelets) in platelets stimulated by
ADP (adenosine diphosphate) occurred only in the group
where E2 (in this case, combined with progesterone) was
administered transdermally, not orally [22]. In an Italian
study, transdermal ET caused a positive increase in
platelet NOS (nitrogen oxide synthase) activity in healthy
postmenopausal women, which was also observed in the
group of type 2 diabetic postmenopausal women, although
to a lesser extent [23].
In the presented study, the use of thromboprophylaxis
(low ASA doses) did not show any changes in haemostatic
parameters during three months of the treatment, which
indicates that there is no need for the above thromboprophylaxis
during transdermal HT in postmenopausal women with risk
factors for arterial thrombosis. There have been no cases of
thrombosis, neither arterial nor venous, during the treatment
time.
However, the observed, beneficial effect of transdermal HT
(50 µg E2 + 170 µg NETA) on platelet haemostasis, with no
adverse effects on coagulation and fibrinolytic systems, nor
on vascular endothelium, is contradictory to the results of the
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WHI or HERS (Heart and Estrogen-Progestin Replacement
Study), where the observed increased risk of thromboembolic
events (especially in the arterial system) was the reason for
a clear retreat from HT [24, 25].
But is this opposing nature of the above studies so clear and
still relevant? The basic elements of patients qualification for
HT (bearing in mind primarily the safety of therapy), such
as patient’s age, menopausal age, or the presence of other
thromboembolic risk factors, are not only essential in the
daily clinical practice, but also have a decisive effect on the
final results of several studies focusing on menopausal HT.
A thorough analysis performed by Grodstein [26] a
participant in the NHS (Nurses Health Study), showed that
in both NHS and WHI, when HT was initiated in younger
women (in NHS up to four years after menopause, in the
WHI study, up to ten years after menopause – a relatively
small group), the risk of a heart attack did not increase, but
inversely – in the NHS was lower by 34%, and reduced by
11% in the WHI (it should be stressed that in both studies.
HT unfavourably increased the risk of cardiovascular
complications in the group of older women) [26].
In the 2007 re-analysis of the results of the WHI study,
special attention was paid to the role of absolute age and
menopausal age of patients who used HT. It was been shown,
for example, that in women with a menopausal age of less
than ten years, the hazard ratio (HR) for ischemic coronary
heart disease (IHD) was 0.76 (95% CI: 0.50–1.16), in the
group with 10–19 years after menopause – 1.10 (95% CI:
0.84–1.45), and for the menopausal age of twenty years and
above – 1.28 (95% CI: 1.03–1.58); p-value for the trend – 0.02.
Calculated absolute increase in the risk of IHD for women
up to ten years after menopause was negative (a decrease in
risk!) and equalled -6/10.000 persons/year; for other groups
of women. 10–19 and ≥ 20 years after menopause, the risk
had been already positive, equalling 4/10.000 persons/year
and 17/10.000 persons/year respectively. In the age group
50–59 years, the HR for IHD was 0.93 (95% CI: 0.65–1.33),
and the absolute risk increase (negative!) was calculated at
-2/10.000 persons/year; in the age range of 60 – 69 years. HR
and absolute increase in risk was 0.98 (95% CI: 0.79–1.21) and
-1/10.000 persons/year; in the group 70–79 years – 1.26 (95%
CI: 1.00–1.59) and 19/10.000 persons/year (p-value for the
trend – 0.16). The main conclusion of this re-analysis was that
women who begin using HT shortly after menopause tend to
have a lower risk of IHD, compared to an increased risk in
HT women occurring long after menopause [27].
The positive aspect is that the latest reports on HT take
the ‘vascular odium’ off hormone therapy. For gynecologists
who prescribe HT in their daily practice, the fact that an
increasing number of scientific studies, including those that
are large and population-based, report potentially beneficial
effects of HT on the cardiovascular system in menopausal
women, is extremely encouraging. It is a fact that HT is one
of the basic elements of menopausal care that has a positive
effect on the women’s quality of life (QoL) [28, 29].
However, to provide such an HT effect, it is crucial to choose
a hormone therapy that will best suit the needs of individual
patient (dose, composition, route of administration), apply
it timely once all contraindications had been excluded, and
perform a continuous evaluation of the risks associated
with this type of treatment. Such are the basic elements of
an individually tailored therapy which should be considered
in every case [30].

CONCLUSIONS
1) Transdermal hormone therapy, in the form of combined
estrogen-progestogen patches, favourably modifies platelet
haemostasis, reversing the adverse effects that occur after
menopause.
2) The use of low ASA doses, as a thromboprophylaxis in
short-term transdermal HT, is not necessary.
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