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THE INFLUENCE ON COAGULATION OF TRANSDERMAL
ESTROGEN HORMONE REPLACEMENT THERAPY
AS A PREOPERATIVE PREPARATION OF THE TISSUE
BEFORE VAGINAL HYSTERECTOMY
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Abstract: In 32 postmenopausal patients who underwent vaginal hysterec-
tomy due to the presence of uterine prolapse at the Department of Urogynaecology and
Pelvic Floor Disorders in the Clinic of Gynaecology and Obstetrics, Medical School,
Skopije in the period from 1* January 2002 to 1¥ January 2003, and who were preopera-
tively treated with transdermal estradiol 50 pg/day during 14 days the following
parameters of the coagulating status were estimated: prothrombin time (PT) that is
expressed in: absolute value, percentage and INR; activated partial thromboplastin time
(aPTT Pathrombin SL); thrombin time and platelets number before and after hormone
replacement therapy. After 14-day transdermal estrogen therapy, the parameters: PT,
PT%, PT INR, aPTT Pathrombin SL didn’t expressed significant changes, the thrombin
time expressed significant extension, and the platelets expressed a significant decrease.

According to our results, the transdermal estrogens might not have any influ-
ence on the hepatic synthesis of coagulating factors till the step of prothrombin forma-
tion. They might have an essential influence on the step of prothrombin transformation
into thrombin, as well as on the process of megacariocytes segregation into platelets.

Key words: transdermal estrogen therapy, genital prolapse, prothrombine time, plate-
lets.
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Introduction

According to the existing experience regarding contraceptives, it was
assumed by analogy that hormone replacement therapy (HRT) might have a
negative influence on haemostasis in women. The changes that predispose to
vein thrombosis include a decrease of the factors that inhibit coagulation or a
decrease of the fibrinolytic promotors. The menopause as a physiology in women’s
life, leads to changes of the coagulating factors (an increase of the fibrinogen,
factor VII and inhibitor of plasminogen-activator) and all these changes increase
cardiovascular risk. That HRT leads to an increase of the local prostacyclin
production, and it seems that this is due to its positive effects of haemostasis, is
well known. Prostacyclin prevents platelet adhesion to the vascular vessel wall,
and with this feature it prevents thromb formation. Its production decreases
during the menopause, but estrogens are capable of restoring it completely. It
seems that estrogens express this effect directly by stimulation of the prostacy-
clin synthesis and indirectly by increase of the serum HDL-cholesterol, which is
a prostacyclin precursor (1). According to Conard (2) HRT results in a minimal
increase of the fibrinogen and factor VII, as well as in an increase of the anti-
thrombin III and plasminogen activator. Astedt (3) and Davies (4), in their stu-
dies independently of another, found an increase of plasminogen during estrogen
therapy, whereas Beller (5) found an increase of alphal antitripsin antigen,
which takes place in the fibrinolytic process, too. The combined therapy with
transdermal estradiol/ medroxyprogesteron acetate leads to a decrease of either
the fibrinogen or the factor VII and plaminogen activator-inhibitor (6). Pro-
gestagens have little effect on the coagulating factors, but it seems that they can
accentuate the estrogen effect on the fibrinolytic system (7). All the above-
mentioned to be taken into consideration when we decide to use hormone
replacement therapy. It is very important to know whether the patient has had
some thromboembolic episodes in her medical history and to know the condi-
tions in which they had occurred. If the incident did not occur during favourable
conditions, e.g. long-lasting immobilization, there is no reasonable contraindi-
cation for HRT. If the thromboembolism developed during pregnancy or previ-
ous hormonal contraceptives usage, HRT might be used only after meticulous
investigation of the most coagulating parameters, especially antithrombin III
and protein C. Some genetic disoders of coagulating factor production and the
metabolic pathways of estrogens, i.e. a presence of idiosyncrasis, might be a
satisfactory explanation for these above-mentioned cases.

Material and methods

32 postmenopausal women were included in the study. They were trea-
ted at the Department for Urogynaecology and Pelvic Floor Disorders of the
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Clinic for Gynaecology and Obstetrics, Medical Faculty in Skopje, during the
period from 1% January 2002 to 1* January 2003. An operative treatment for ge-
nital prolapse was done during the hospitalizaton. In the preoperative period,
they were treated with transdermal estradiol in a dose of 50 micrograms daily,
for 14 days in order to get a satisfactory quality of the vaginal epithelium and
thickness of the vaginal endopelvic fascia—Halban. Before and after the treatment
with hormone replacement therapy some coagulating parameters, such as: pro-
thrombin time (expressed in absolute values, percentage and INR), activated
partial tromboplastin time, thrombin time and number of platelets were estima-
ted. All patients underwent an operative treatment: vaginal hysterectomy accompa-
nied with some corrective procedures of the anterior and posterior vaginal wall.
Suburethral plicaturation was done as a preventive procedure for postoperative
urinary stress incontinence. In this study all patients of generative age, with
chronic liver disease, acute thrombembolic event, blood disturbances and thy-
roid gland dysfunction were excluded.

Results

The results of the study are represented in the next table.

Table 1 — Coagulating status in postmenopausal women-users of 14-day transdermal
estrogen hormone replacement therapy (n = 32)

Estimated parameters Before therapy | After 14-day therapy | P
Protrombin time(min) 10,60 + 2,04 10,73 £2,18 NS
PT% 97,68 £17,76 88,23 £ 18,67 NS

PT INR 1,003 +£0,15 1,06 0,18 NS
aPTT Pathtrombin(min) 27,64 £2,43 29,09 £ 5,58 NS
Thrombin time(min) 13,06 £ 0,97 15,07 £ 1,26 <0,0001
Tr 292,64 + 63,17 | 248,32+ 52,14 < 0,002

Regarding the effects of applied therapy for tissue preparation we could
emphasise the following:

1. We obtained a satisfactory thickening of the vaginal epithelium accom-
panied with a solid strength and elasticity of connective tissue, features that are
very important for easier surgical tissue preparation and a significant decrease
of intraoperative bleeding.

2. We did not register any kind of complication in the early postopera-
tive period. The healing process of the operative wound was in per primam
mode. Also, there were no postoperative complications, present such as post-
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operative bleeding or inflammatory local processes, vaginal leakage, increase in
the number of white blood cells, increased values of C-reactive protein and
body temperature. The mean time of postoperative hospitalization was pretty
short (7.3 days), as a result of quick recovery after the operation. Only one
patient had a recurrent cystocele. At the sixth-month postoperative control only
2 recurrent cystoceles grade 1 and one cystocele grade 2 were registered.

3. After the 14-day transdermal estrogen therapy, the parameters: PT, PT%,
PT INR, aPTT Pathrombin SL expressed no significant changes, the thrombin time
expressed significant increase, and the platelets expressed significant decrease.

Discussion

From Tablel, the following conclusion can be drawn:

1.If we take into consideration the results from the first four parameters,
which offer a clear picture of the transdermal estrogen therapy effect on the
coagulating cascade system till prothrombin formation, we can conclude that
there is no significant difference between the serum levels of the parameters
before and after therapy. Indirectly this could mean that this therapy has no
influence on the liver’s production of coagulating factors, which take part in
prothrombin formation. This is expectable because of the fact that the transder-
mal estradiol application offers an avoidance of the first drug passage through
the liver, before the drug enters into the circulation. With this process, there is
no excessive activation of liver cells for protein synthesis.

2. The fifth parameter — the thrombin time-showed a significant exten-
sion after the fourteen-day transdermal estrogen therapy. If we accept the pre-
vious conclusion that the prothrombin synthesis is not significantly affected, it
seems to be possible that estrogens have a strict role in prothrombin transfor-
mation into thrombin, a step of a coagulating cascade where antithrombin III
and protein C play a great part, as competitive inhibitors of prothrombin. As
activators of protein synthesis, estrogens could lead to increased synthesis of
these two factors, which are proteins too.

3. The last investigated parameter-number of trombocytes shows a
significant reduction after the 14-day transdermal estrogen therapy, which indi-
rectly means that estrogens have a negative influence on trombocyte segregation
from megakaryocytes in the bone marrow.

According to recenth available literature regarding the correlation bet-
ween cerebrovascular insults and HRT, there are many dilemmas about the fact
whether HRT is a protector or factor of risk. Thus, Rosental et al. (7) consider
that there are subgroups of women with prothrombotic and other genetic anoma-
lies of the coagulating system, who could be in risk of HRT, especially in the first
year of treatment. Boudoulas et al. (8), researching the estrogen effects on trom-
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bocyte aggregation induced by standard agonists (epinephrine and adenosine
diphospate), found a significant inhibition of P;A, trombocyte aggregation in
physiological estrogen concentration, and that inhibition was strongly depen-
dent on the presence or absence of P;A, polymorphism. The presence of the
blocking effects on estrogen influence by estrogen-specific inhibitor ICI sug-
gests that this effect on trombocyte aggregation be expressed by estrogen trom-
bocyte receptor. Falco et al. (9), researching the components of the fibrinolytic
system, coagulating inhibitors and lipid profile in patients with coronary disease
and healthy patients and effects of transdermal HRT with or without progesto-
gens, found that coronary disease was associated with a reduction of fibrinolytic
activity, maybe induced by an increased level of PAI-1. When HRT was inclu-
ded in the group of patients with coronary disease, the fibrinolytic activity
increase and of PAI-1 and Lp(a) reduction was following. Seed et al. (10) noti-
ced a reducing of lipoprotein cholesterol, Lp(a), factor VII and E-selectine, in
users of combined cyclic HRT without any dependence of the way of HRT appli-
cation. About the dilemma whether HRT leads to worsening or improving of coa-
gulating status, we have to note some recent referred studies. Nozaki et al. (11),
divided 134 postmenopausal women into 3 groups: a group with continuous
estrogen therapy, a group with continuous combined HRT, and a placebo group,
and estimated some coagulating factors in the first, thirth and sixth month of the
treatment. They found that, with the exception of the factor VII growth in the
group-user of continuous estrogen HRT, there were no other negative effects of
HRT on coagulation and fibrinolysis, but on the contrary, HRT resulted in a
significant increase of protein C activity, a reduction of fibrinogen and plasmi-
nogen-activator inhibitor 1(PAI-1). Ye ef al. (12) in 53 postmenopausal women
with estrogen HRT, combined estrogen/ progestogen HRT or placebo after 6
months found a significant reduction of the fibrinogen and protein S in groups
with HRT. Hoibraaten et al. (13) in 140 patients with continued HRT (estra-
diol/norethysteron acetate) or placebo over 24 months, found that HRT induced:
a significant increase of prothrombin fragments 1+2, thrombin-antithrombin
complex and D-dimmer, and also a significant reduction of the factor VII, anti-
thrombine and protein. C. Vehkavara et al. (14) in 27 postmenopausal women
with oral estrogen therapy or transdermal estrogen HRT, found that the oral
therapy increased the markers of fibrinolysis, reduced soluble E-selectine, and
had a positive influence on lipid profile, but at the same time increased markers
of coagulation and led to hypercoagulability. Gottsater ef al. (15) in 51 postme-
nopausal women treated with 3-month therapy with estradiol valerate, combined
in the last 10 days with medroxyprogesteron acetate over 12 months noticed a
significant reducing of the fibrinogen, whole protein S, and antithrombine III,
and at the same time an increase of the factor VII. Demirol et al. (16) in a series
of 110 patients treated with combined HRT (conjugated estrogens/medroxypro-
gesteron acetate) or a placebo over 6 months found a significant reduction of
fibrinogen, Lp(a) and activated protein C, but an increase of antithrombin III
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and prolonged partial tromboplastin time and prothrombine time in the group
with HRT, and with that they tried to explain the cardioprotective effects of
HRT. Hoibraten et al. (17), in a study of 118 patients with angiographicly veri-
fied coronary disease with continuous 3-month transdermal estrogen therapy,
combined at the end with two-week therapy with medroxyprogesteron acetate,
after 12 months therapy, found a significant reduction of the protective: anti-
thrombin III, protein C, but also a reduction of the procoagulating factors pro-
tein S and PAI —1.

Conclusion

From all the above-mentioned data we can see that many clinical
studies give contradictory results, that is to say that there is a long way for
clinical doctors to pass in the future in order to crystallize and put in concor-
dance the scientific attitudes about HRT and its role in coagulation. Until that
moment the clinical doctor should not deprive postmenopausal women of this
therapy because of his/her own fear and insecurity. In order to clear up the re-
sults of this study, we are planning a study on a new material where there would
be included research into the parameters: antithrombin III, protein C, trombo-
cyte aggregation, and some parameters of the fibrinolytic cascade, such as: plas-
minogen, plasminogen activator and inhibitor of plasminogen activator. We
hope that in the near future we will be able to present new facts, which could
contribute to clearing up the question about the effects of estrogens and proge-
stogens as a complementary parts of HRT at the postmenopausal age.
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Pe3zume

BIIMJAHUE HA TPAHCOEPMAJIHA ECTPOIT'EHA XOPMOHCKA
3AMECTYBAUYKA TEPAIINJA KAKO ITPENOIIEPATHUBHA
INIOAI'OTOBKA HA TKMBOTO I1IP1 BATMHAJIHA
XNCTEPEKTOMMIA BP3 KOATYIIAIIUJATA

Becna AnToBcka, ['opan JumuTrpoB, BukTopuja JoBaHOBCKa,
Cnasuna Ily6ecka-Crparposal, Toppana Kunposcka, Becna JInBpuEOBa

Kiranka 3a rHHeKoJIOrAja u akyrepcrBo, Megunuackn gakyaretr — Ckomje
Kimanka 3a eHgokpuroioruja, Megugurackn gakyarer — Ckorje

Kaj 32 moctmMeHomay3anHu ManueHTKH, TPETUPAHU ONEPaTUBHO 3apajgu
reHuTaseH npojiamnc Ha OpfeneHueTo 3a yporuHeKoJoryja u Ta30Ba CTaTUKa IpH
Knunnkara 3a TuHEKONOTHja ¥ akyuiepcTBo, Menuiuacku dakynaret, Ckomje, Bo
nepuopoT of 1. 12002 o 1. 12003 roguna npegonepaTUBHO, BO epuop of 14 neHa
Oelre afMAHACTPUpPAH TPaHCAESPMAJICH ecTpamgmon Bo mo3a of S50 ur/meH u Gea
ofpeflyBaHH CJIE[HUBE MMapaMeTpU Ha KOaryJallMOHUOT CTAaTyC: IPOTPOMOUHCKO
Bpeme(I1T) m3pa3eHO BO ancoilyTHU BPENHOCTH, BO mpoleHTH U BO INR, aPTT
Pathtrombin SL, TPOMOUHCKO BpeMe B TPOMOOLUTH NPEN U 10 XOPMOHCKATa 3aMe-
cTyBauka Tepanuja. [1o 14-mHeBHa TpaHcIepMaliHa eCTPOTeHCKa Tepanuja mapa-
metpurte: 1T, I1T%, INR, aPTT Pathtrombin SL He mokaxkaa cUrHU(UKAHTHU TPO-
MEHH, TPOMOMHCKOTO BpeMe MoKaxka CHTHU(UKAHTHO MPOJIOIKYBamke, a TPOMOO-
UUTUTE CUTHU(UKaHTeH maj. [JoOueHute pesynraTd 300pyBaaT BO HPUIIOT Ha
MOXKHOCTa TpaHCAEpMaJHUTE fla eCTPOreHH HE BiIMjaaT Ha XemaTajJHaTa CHHTEe3a
Ha KoaryJjanuoHuTe (PakTOpW A0 cTankaTa Ha (hopMHpame Ha MPOTPOMOWH, a
ONTHO BIMjaaT Ha cTalKaTa Ha NPEeTBOpPame Ha MPOTPOMOMHOT BO TPOMOWHOT,
KaKo ¥ Ha IIPOLEeCOT Ha cerparalyja Ha MerakapuonuTUTe BO TPOMOOIUTH.

Kiygrau 360poBH: TpaHCepMallHa eCTPOTreHCKa Tepanuja, TeHUTAJeH MpoJarc,
MMPOTPOMOUHCKO BpeMe, TPOMOMHCKO BpeMe, TPOMOOIUTH.
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