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Purpose: We aimed to analyze the relationship between estradiol level and thromboelasto-
graphy profile.

Patients and Methods: This prospective study with comparative analysis was performed
on nineteen samples undergoing an IVF procedure in two fertility clinics in Bandung city.
Blood samples taken on the second and twelfth days of the IVF cycle.

Results: There were significant differences in the value of estradiol, fibrin formation time
(o), and coagulation index (CI) (p<0.05). Correlation tests showed no relationship and no
significant correlation between an increased level of estradiol and coagulation index (CI) (7
=0.054; p=0.827) and between an increased level of estradiol and fibrinolysis time (LY30) (7
=-0.151; p=0.536). A moderate significant relationship was observed between age and
coagulation index (CI) (r=—0.430; p=0.033) and between age and maximum amplitude
(MA) (r=—0.494; p=0.032).

Conclusion: Supraphysiological estradiol levels in controlled ovarian stimulation cycles
affect the coagulation index and change mainly the fibrin formation time.
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Introduction

Recent technological advances and cultural conditions have started to cause fertility
issues. These issues are increasing in number and have become a persistent problem. To
date, the median prevalence of infertility is 9% worldwide, distributed evenly in both
developing and developed countries. Statistics have shown recently that there are at
least 72.4 million infertile couples and approximately 40.5 million were seeking health
care solutions for infertility problems. Infertility’s current definition refers to
a condition where couples of reproductive age have not achieved conception after
one year of marriage and have regular sexual intercourse without contraception.

Data on Indonesia’s overall number of infertility cases are limited, as there has
not been much literature covering this particular subject. The 2010 Basic Health
Research Report stated that Indonesia’s infertility cases range from around 5.5 to
5.9%. Out of 67 million couples during their productive age in Indonesia, 10-15%
or 8 million couples experienced infertility or had fertility issues that made it
difficult for them to have children. According to 2013 Indonesia Statistic data,
the prevalence rate of infertility in the country is increasing every year. In 2013, the
prevalence rate was 15-25% among all couples.'*
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The increase in infertility is currently associated with
the postponement of marriage, an increasing number of
male-factor infertility, increasing prevalence of obesity,
and sexual infectious diseases.” Current advances in med-
ical technology, providing a solution for infertility in
assisted reproductive technology (ART),*’ include con-
trolled ovarian stimulation (COS), followed by intrauterine
insemination (IUT), or in vitro fertilization (IVF).>*

Assisted reproductive technology is principally divided
into three main stages, namely: 1) controlled ovarian sti-
mulation; 2) trigger ovulation; and 3) fertilization. At the
controlled ovarian stimulation stage, many follicles con-
taining oocytes are recruited, and estrogen is increased
supraphysiologically. This process was associated with
ovarian hyperstimulation syndrome (OHSS).>’ Recent stu-
dies showed that the rapidly increasing plasma levels of
due to the IVF lead to
a  procoagubility state in hemostasis

estradiol cycle might
several
parameters.® ' These supraphysiological conditions can
increase the risk of arterial and venous thrombosis
which, if it persists, is associated with venous thromboem-
bolism (VTE), OHSS, implantation failure, or repeated
abortion.'"-'?

Hemostasis was measured by several tests such as
clotting time, bleeding time, prothrombin time (PT), and
activated partial prothrombin time (aPTT). However, the
current test is static and takes a long time; and this may
cause a delay in the administration of the next phase of
treatment.'> Another weakness of these tests is the fact
that they have to be repeated to get a precise result.
Although they provide information on platelet counts,
they do not accurately describe the platelets’ functional
aspects.

Thromboelastography (TEG) is a hemostasis examina-
tion technique known since 1948 to assess the global
physiology of hemostasis by examining the components
of complete blood elasticity. Initially, TEG was used for
hemostasis assessment in cases of liver transplants, heart
surgery, and obstetric procedures, especially for assessing
the volume of blood loss and potential for thrombosis.
TEG examination can also be used to determine the type
of blood components needed for transfusion in bleeding.
The test assesses the fibrin formation time, the strength of
clots, and coagulation indices, and the results are obtained
in the form of an overview chart. In interpreting TEG
examination, experts review whether the patient has hyper-
coagulability and whether this was associated with fibrino-

gen or platelet factors.'*!?

A study by Harnett et al in 2002'" and by Westerlund
in 2012'% found that on the IVF cycles, there was
a tendency toward hypercoagulability on TEG examina-
tion, mainly on the decreased time of clot formation. This
was an interesting finding in terms of TEG use in ART,
since due to its real-time principle, it can detect more
quickly and precisely. In this study, we analyzed the rela-
tionship and influence of thromboelastography profile and
estradiol on IVF cycles.

Materials and Methods

This was a comparative prospective analytic study, obser-
ving the changes in coagulation index on the second and
twelfth days of short-protocol IVF due to increased levels
of estradiol.

This study was conducted on women aged 2045 years
undergoing a short-cycle IVF protocol in the Aster
Infertility Clinic of Hasan Sadikin General Hospital
Bandung and in Bandung Fertility Centre of Limijati
Hospital Bandung between October and December 2014.
The inclusion criteria were women aged 20—45 years, who
do not smoke, were healthy, able to do daily activities
independently, can communicate well and have no prior
history of cardiovascular disease, not taking medications
that may affect coagulation balance such as vitamin C or
vitamin K, salicylic acid, tranexamic acid or mefenamic
acid in the last four weeks, and willing to participate in
this study after receiving an explanation and signing an
informed consent. Subjects may resign or withdraw from
the study at any time for any reason. Subjects who stopped
undergoing the IVF protocol in the middle of the cycle or
subjects with incomplete data were excluded from the
study.

After obtaining approval from Hasan Sadikin General
Hospital’s ethics committee, the study team recruited nine-
teen people as subjects who will undergo the short-cycle
IVF protocol. Recombinant FSH (Gonal F®, Merck-
Serono Laboratories) was used for stimulation protocol,
and Cetrorelix (Cetrotide® Merck-Serono Laboratories)
was administered on the seventh day of stimulation.
Around 4-5 mL of blood samples were taken on
the second day of menstruation and put into Vacutainer®
with citric acid (Becton Dickinson, Franklin Lakes, NJ,
USA) to examine the levels of estradiol. For thromboelas-
tography examination, 1 mL of sample was transferred
into a 1% selit vial, and 2.34 mL of samples were then
inserted into a TEG®™ analyzer cup (model 5000;
Haemoscope Corp., Niles, IL, USA). In another cup, we
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inserted 5 puL ReoPro® (Eli lilly, Indianapolis, IN, USA),
a platelet glycoprotein IIB/IIla receptor antagonist. Both
cups were then warmed at 37 °C and analyzed.

This study used a 5% significance rate (o = 1.65) and
90% power of test (Z = 1.28). We obtained a sample of
nineteen subjects. The variables tested in this study were
the levels of estradiol on the second day, and the depen-
dent variables were the level of estradiol on the
twelfth day, and the assessment of the TEG result in the
form of the R value (time needed for the formation of
fibrin), the K value (time needed to maintain the strength
of the clot), the o angle (the speed of fibrin formation),
MA value (maximum amplitude, a direct function of fibrin
bond dynamic component and platelets), coagulation index
(CI, a mathematical formula describing hemostasis coagu-
lation), and LY 30 value (the rates of fibrinolysis after MA
is reached). Confounding variables include age, basal FSH
levels, recombinant FSH dose used, and antral follicle
count (AFC).

Before performing statistical tests, numeric data were
tested for normality using the Shapiro—Wilk test. Wilcoxon
tests were performed to determine differences in estradiol
levels and hemostasis between patients. Spearman
tests were used to determine the relationship between
risk factors and the thromboelastography profile. Results
were confirmed statistically significant if the p-value
was <0.05.

Results

The baseline characteristics of our nineteen samples can be
seen in Table 1, and the complete data description can be
seen in Table 2. The age variable shows that the mean age
in these data is 33.6 years old, while the median is 33
years old with a range from 28 to 42 years old. The FSH
dose variable obtained the mean dose as 202.6 IU, median
225 IU, ranging from 100 to 300 IU. The basal FSH
variable mean level is 8.5 IU with median 7.5 IU. The
range level is 4.5-16.2 1U, and the antral follicle count
variable obtained mean number is 8.2, the median is 8 with
range 3-11.

Data obtained from the first and second measurements
were calculated for their mean, median, standard devia-
tion, and range. The results are presented in Table 3.
Comparison between variables measured in two measure-
ments in Table 3 shows the estradiol variable with a mean
value on the second day of IVF cycle is 39.70 pg/mL and
the twelfth day of IVF cycle is 2415.99 pg/mL, the median
value on the second day of IVF cycle is 25 pg/mL and the

Table | Characteristic Data

Variable n (%)
Age (years)
Mean (SD) 33.6 (5.2)
Median 33
Range 2642
FSH doses (IU)
Mean (SD) 202.6 (64)
Median 225
Range 75-300
Basal FSH (IU)
Mean (SD) 8.5 (2.9)
Median 83
Range 4.5-16.2
Antral follicle count
Mean (SD) 82 (3)
Median 8
Range 3-13

twelfth day of IVF cycle is 2239 pg/mL, and range of
the second day of IVF cycle is 5-231 pg/mL and the
twelfth day of IVF cycle is 120-6290 pg/mL. The
P-value in this variable is 0.001, which is statistically
significant.

The R,a.. Vvariable obtained the mean value on
the second day of IVF cycle is 8.59 min and on the
twelfth day of IVF cycle is 7.34 min, with the median
value on the second day of IVF cycle is 7.9 min and on the
twelfth day of IVF cycle is 7.5 min, and the range of
minutes on the second day of IVF cycle is 4.2-19.4 min
and the twelfth day of IVF cycle is 4-9.5 min. The P-value
in this variable is 0.446 means no correlation statistically.

The K,aue variable obtained the mean value on
the second day of IVF cycle is 2.6 min and on the
twelfth day of IVF cycle is 2.13 min, with the median
value on the second day of IVF cycle is 2.2 min and on the
twelfth day of IVF cycle is 2.1 min, and the range of the
value on the second day of IVF cycle is 1.4-5.7 min and
on the twelfth day of IVF cycle is 1.6-3.3 min. The
P-value in this variable is 0.107 and not significant
statistically.

The angle (o) variable obtained the mean value on
the second day of IVF cycle is 56.07 degrees and on the
twelfth day of IVF cycle is 60.64 degrees, with the median
value on the second day of the IVF cycle is 58 degrees and
on the twelfth day of IVF cycle is 60.6 degrees, and the
angle range on the second day of IVF cycle is 38.5-70
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Table 2 Original Data Results

No. Age FSH Basal AFC 2nd Day of IVF Cycle
(Years) Dose FSH
) Estradiol R (min) K (min) Angle MA G (d/sc) EPL (%) A (mm)
(deg) (mm)

| 39 300 16.19 4 5 77 1,8 64,2 70 1,7 o, 68,9
2 35 225 12.5 5 6,09 9.5 3,3 48,5 53 56 1,9 47,2
3 31 150 83 I 5 10,5 2,8 53,3 61,4 79 0,5 59,5
4 28 100 4.5 10 20,6 14,8 5,1 36,7 49,9 5 1,6 46,2
5 29 150 9.15 8 61,3 4,6 1,8 65,9 66,7 10 1,6 61,9
6 41 225 4.7 [3 33,94 4,9 1,4 70 704 1,9 0,1 66,5
7 42 300 10.6 3 48,74 9.3 2,3 58 65 9.3 0,4 57,5
8 29 225 7.07 8 13,15 79 1,8 63,6 65,3 9,4 0,3 59,8
9 30 150 6.31 10 95,85 6,8 2,1 61,3 65 9.3 0 66
10 41 300 3.6l 9 26,23 77 1,8 63,6 64,7 9.2 0 65,7
11 39 225 729 13 15,88 79 1,9 62,4 64,5 9,1 0,1 51,3
12 32 225 82 12 231 6,9 2,2 59,2 61,5 8 o, 60,5
13 33 225 75 6 25,14 74 2,1 51,2 65,8 9,5 0 62,1
14 38 225 7.03 5 34,35 83 2,5 55,3 60,6 77 0,5 60,9
15 34 225 9.1 6 5,6 87 2,9 52,5 58,9 72 0,5 52,8
16 26 150 6.5 10 20,6 10,5 34 44,3 59 72 0 59,6
17 26 75 6.0l 13 28,63 6,3 2 62,7 63,8 88 0 54,7
18 36 225 10.5 7 15 19,4 57 358 57,5 6.8 0,1 51,9
19 30 150 9.5 10 25 42 2,5 56,8 59,5 74 1,3 59,1

degrees and on the twelfth day of IVF cycle is 51-70
degrees. The P-value in this variable is 0.027, which is
statistically significant.

The MA variable obtained the mean value on
the second day of IVF cycle is 62.23 mm and on the
twelfth day of IVF cycle is 64.16 mm, with the median
value on the second day of IVF cycle is 63.8 mm and the
twelfth day of IVF cycle is 63.4 mm. The range on
the second day of IVF cycle is 49.4-70.4 mm and on the
twelfth day of the IVF cycle is 61.3-69.5 mm. The
P-value in this variable is 0.136 showing no statistically
significant correlation.

The G variable obtained the mean value on the second
day of IVF cycle is 8.47 d/sc and on the twelfth day of IVF
cycle is 8.68 d/sc, with the median value on the second
day of IVF cycle is 8.8 d/sc and on the twelfth day of IVF
cycle is 8.4 d/sc. The range from the second day of IVF
cycle is 5-11.9 d/sc and the twelfth day of IVF cycle is
6-11.4 d/sc. The P-value in this variable is 0.589 showing
no statistical correlation result.

The EPL wvariable obtained the mean value on
the second day of IVF cycle is 0.48% and on the
twelfth day of IVF cycle is 0.33%, with the median
value on the second day of IVF cycle is 0.1% and
twelfth day of IVF cycle is 0.1%. The range on
the second day of the IVF cycle is 0-1.9% and the

twelfth day of the IVF cycle is 0-1.4%. The P-value in
this variable is 0.379 resulting in no statistical correlation.

The A variable obtained the mean value on the second
day of IVF cycle is 58.53 mm and on the twelfth day of IVF
cycle is 61.39 mm, with the median value on the second day
of IVF cycle is 59.6 mm and the twelfth day of IVF cycle is
61.7 mm. The range on the second day of IVF cycle is
46.2-68.9 mm and on the twelfth day of IVF cycle is
50.5-68.3 mm. The P-value in this variable is 0.038 showing
a significant correlation statistically.

The Cl variable obtained the mean value on the second
day of IVF cycle is 1.85 mm and on the twelfth day of IVF
cycle is 2.35 mm, with the median value on the second day
of IVF cycle is 2.2 mm and on the twelfth day of IVF
cycle is 2.4 mm. The CI range on the second day of IVF
cycle is —1.2 to 3.8 mm and on the twelfth day of IVF
cycle is 1.2-3.5 mm. The P-value in this variable is 0.039
showing a significant correlation statistically.

The LY30 variable obtained the mean value on
the second day of IVF cycle is 0.39% and on the
twelfth day of IVF cycle is 0.31%, with the median
value on the second day of IVF cycle is 0.1% and on the
twelfth day of IVF cycle is 0.1%, and the range of percen-
tage from the second day of IVF cycle is 0-1.9% and the
twelfth day of IVF cycle is 0-1.8%. The P-value in this

variable is 0.454 showing no statistical correlation.
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12th Day of IVF Cycle

Cl LY30 (%) Estradiol R (min) K (min) Angle (deg) MA (mm) G (disc) EPL (% A (mm) Cl LY30 (%)
32 0, 182,6 91 1,6 67 68,4 10,8 0,2 67,3 2,5 0,2
0,3 1,9 120 9,5 1,8 70 65 82 0,1 62 1,2 0,1
1,3 0,5 1668 4 1,7 66,7 62,7 84 0,1 58,1 2,8 0,1
-1,2 1,6 3534 72 2,2 59,5 64,2 9 | 6l 2,4 |
33 1,6 2242 5.8 1,8 65,1 69,5 11,4 0,1 68,3 35 0,1
38 0,1 1893 6,2 2,2 60,1 65,6 9.5 0,1 64,3 2,9 0,1
2,1 0,4 3253 82 2,2 59,5 63,4 8,7 0,4 55,5 2,1 0,4
2,3 03 2239 6 1,6 67,6 68,2 10,7 0,1 64,5 32 0,1
2,6 0 3119 75 2 62,4 62,3 83 0 62 2

2,3 0 6290 8,6 2,5 56,2 61,7 6 0 62,9 1,8 0
2,2 0,1 3781 75 2,3 58,5 64,5 9,1 0 65,4 2,5 0
2,1 o, 5650 74 3 51 61,3 79 0 60,7 2,1 0
2,5 0 3404 7,6 2,1 61,4 65,8 9.5 0,5 64,1 2,5 0,5
1,7 0 1363 8,5 2,3 54,1 62,3 72 0,4 61,5 1,5 0
1,4 0,5 1281 6,2 2,1 60,6 62 82 1,4 54,7 2,3 1,4
1,2 0 2560 8,1 2,7 55 65,1 9.3 0 61,7 2,5 0
2,5 0 2052 7,1 2,1 61,1 62,8 84 0 60,5 22 0
-1 0,1 2400 8,5 2,3 54,1 62,3 72 0,4 61,5 1,5 0
2,5 0,2 1800 6,5 2 62,3 62 72 1,4 50,5 32 1,8

Changes in the level of estradiol, fibrin formation time
(), fibrin formation time (A), and coagulation index (CI)
were found to be statistically significant (p<0.05), as seen
in Table 4. Correlation between baseline data and the
difference among variables measured in Table 4 shows
that the correlation value is efficient at the variable age,
shows the coagulation index (CI) is —0.430 with a p-value
of 0.033, the maximum amplitude (MA) is —0.494 with
a p-value of 0.032, the time required for clot formation (R)
is 0.152 with a p-value of 0.534, and the fibrin formation
time (A) is —0.341 with a p-value of 0.153.

The correlation coefficient value on the estradiol vari-
able shows the coagulation index (CI) is 0.054 with
a p-value of 0.827 and fibrinolysis time (LY30) is —0.151
with a p-value of 0.536. The correlation coefficient value
on basal FSH, namely fibrin formation time (A), is 0.351
with zp-value of 0.141, and clot stabilization time (K) is
—0.352 with a p-value of 0.139.

The correlation coefficient value on the FSH-r dose
variable, namely the coagulation index (CI) is —0.352
with a p-value of 0.140. The correlation coefficient value
on the AFC variable, namely the coagulation index (CI) is
0.212 with a p-value of 0.383, and the time required for
clot (R) is —0.057 with a p-value of 0.817.

After the correlation test, we performed another statis-
tical analysis using Guilford Criteria to determine the

relationship between the two groups and baseline data.
We found no relationship and no significant correlation
between the changes in the level of estradiol and coagula-
tion index (CI) (r,=0.054; p=0.827) as well as between
changes in the level of estradiol and fibrinolysis time
(LY30) (r&="0.151; p=0.536). Medium, statistically signif-
icant correlation was found between age and coagulation
index (CI) (r; =—0.430; p=0.033) and between age and
(MA) (r~=0.494; p=0.032).

maximum amplitude

Discussion
It is common knowledge that estrogen has an impact on
coagulation and fibrinolysis, but knowledge and studies on
the exact nature of this relationship are limited. Current
information on this varies for both intrinsic or extrinsic
estrogen.'®!” Many studies linked the use of hormone
replacement therapy or contraceptives to coagulation, but
not many investigate the effects of estrogen alone on the
physiological changes in the reproductive cycle.'®

The mechanism with which estrogen affects hematolo-
gical variables can be studied in the cycle of in vitro
fertilization, especially in the controlled ovarian stimula-
tion stage. Although assisted reproductive technique indi-
cations through the application of in vitro fertilization vary
widely, samples were generally nearly homogeneous in
terms of demographics. Unlike hormone replacement
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Table 3 Comparison Between Variables Measured in Two

Table 4 Correlation Between Baseline Data and the Difference

Measurements Among Variables Measured
Variables Measurement P-value Correlation Correlation | p-value
Coefficient
Second Day of | Twelfth Day of *)
rs
IVF Cycle IVF Cycle
Estradiol (pg/mL Age Coagulation index (CI) —0.430 0.033*
s : fol (pg/mL) 1970 241599 Maximum amplitude (MA) ~0.494 0.032
ean ' ' Time required for clot 0.152 0.534
Median 25 2239 0.001* )
formation (R)
Range (5-231) (120-6290) o b
Fibrin formation time (A) —0.341 0.153

Rvalue (mm)

M 8.59 734 Estradiol Coagulation index (Cl) 0.054 0.827
ean : : Fibrinolysis time (LY30) ~0.151 0.536

Median 79 7.5 0.446
Range (4.2-19.4) (4-9.5) Basal FSH Fibrin formation time (A) 0.351 0.141
Clot stabilization time (K) —0.352 0.139

Kvalue (mm)

Mean 2.6 2.13 FSH-r doses | Coagulation index (Cl) —0.352 0.140
Median 2.2 2.1 0.107 c c o c 0212 0.383
Range (1.4-5.7) (16-3.3) AF oagulation index (Cl) .21 .

Time required for clot (R) —0.057 0817

@ (angle) Note: *r;: Spearman rank correlation coefficient.
Mean 56.07 60.64
Median 58 60.6 0.027
Range (38.5-70) (51-70)
therapy and contraceptives, this technique had the advan-

MA (mm) . . .

Mean 6223 6416 tagé of measuring the 1mRacts of changes in the .concen-
Median 63.8 21 0.136 tration of estrogen and its effect on coagulation and
Range (49.4-70.4) (61.3-69.5) fibrinolysis in the short term.'®

G (d/sc) The current study found a significant relationship
Mean 8.47 8.68 between elevated levels of estradiol and thromboelastogra-
Median 88 84 0.5829 phy profiles, especially in the fact that the speed of fibrin
Range (5-11.9) (6-11.4) .

formation was faster on the second measurement com-

EPL (%) pared to that on the first measurement (second day of

Mean 0.48 0.33 . . .

stimulation). The hemostasis components cause
Median 0.1 0.1 0379 o . . T
Range (0-1.9) (0-1.4) a significant increase in the coagulation index.

A (mm) These results were consistent with studies on throm-
Mean 5853 6139 boelastography in the IVF cycle conducted by Harnett et al
Median 59.6 61.7 0.038 in 2002"" and Westerlund et al in 2013."% In contrast to the
Range (46.2-68.9) (50.5-68.3) study by Harnett et al'' who found that significant changes

Cl (mm) occurred in the reduction of clot formation time, we found
Mean 1.85 2.35 no significant changes in the fibrin formation time. This
Median 22 24 0.039 might be related to the characteristics of our subjects. Our
Range (-1.2 to 3.8) (1.2-3.5) . . .

subjects were younger compared to the subjects in pre-

LY30 (%) vious studies.!' Age is the most important prognostic
Mean 0.39 0.31 . . . .

Median ol ol 0.454 factor associated with folliculogenesis, successful preg-
Range (0-1.9) (0-1.8) nancy, and other reproductive functions.'**° We found in

Note: *Paired T-test.

this study that age was inversely related to the levels of
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intrinsic estradiol and proportionally related to the levels
of FSH.

De Graaf follicles (antral follicles) are characterized by
the formation of pockets of fluid near the oocyte referred to
as the antrum. Granulose cells and theca cells continue to do
mitosis along with the increase in antral volume. The growth
of antral follicle size is influenced by FSH levels in the blood
and is dependent on FSH. Theca cells will express luteinizing
hormone (LH) receptors and will start producing androgens,
predominantly androstenedione, and these will be aroma-
tized by the granulose cells to produce estradiol. As
a consequence of this, the estradiol levels will increase.®!

This theory is still in line with what was found in this
study, where we found a moderate and statistically signifi-
cant relationship between elevated levels of estradiol and
the antral follicle count (AFC). On the other hand, there
was a fairly moderate correlation between age and the
changes in coagulation index and between age and max-
imum amplitude (MA). Both age-related findings are sta-
tistically significant. This finding may lead to new
allegations that age may also have a major impact on
measurable changes in coagulation as measured through
thromboelastography.

This is in contrast to Harnett et al’s conclusion, which
stated that the decrease in clotting time led to the quick
formation of clots, while fibrinolysis is not affected."’
Harnett et al’s findings led to the recommendation to use
thromboelastography as a modality to detect ovarian
hyperstimulation syndrome as indicated by hypercoagul-
ability. This suggested that further study is needed to
explore the correlation between thromboelastography mea-
surement and successful pregnancies and implantation rate
of the in vitro fertilization cycle.

No previous study mentioned any such hypofibrinolysis
as found in this study, although in general, changes in coa-
gulation index were consistently found. Hypofibrinolysis
will cause a disruption of the clot dissolution process.?*?
The formation of antibodies against plasminogen activators
such as tissue plasminogen activator (tPA) or components
such as annexin A2 receptor fibrinolysis will result in major
thrombosis, which may have an even greater impact today
than ovarian hyperstimulation syndrome. Hypofibrinolysis is
often found in antiphospholipid syndrome and is known to be
associated with repeated abortion.'®** Hypofibrinolysis is
also usually found in patients with hypothyroidism and alco-
holic liver disease.

These findings gave new insights about the physiology
of reproductive hemostasis. Limited time to conduct
research has been the main problem in this study, and this
study was also conducted in a small number of subjects.
Similar to previous studies, the difficulty in controlling
other factors that potentially interfered withthe assisted
reproductive technology also presented as a challenge.
These factors include the given regimen, the long duration
of pituitary suppression using GnRH analogues, and the
individual response as mentioned by Nelson.”

Considering that our findings on the thromboelastogra-
phy component or hemostasis profiles differ from previous
studies, future research may be necessary for successful
pregnancies and thromboelastography profile associated
with an ideal dose of FSH-r for the success of an assisted
reproductive technology program. More extensive research
about the thromboelastography component or hemostasis
profiles with a large number of subjects is needed.

Conclusion
In conclusion, this study shows significant differences in
the change of the estradiol level, the rate of fibrinogen
formation, and the coagulation index in controlled ovarian
stimulation cycles.
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