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Abstract

As a result of the typical physiological needs of pregnancy and childbirth,
the hemostatic system develops a physiological hypercoagulable condition
and the levels of coagulation factors I, VII, IX, X and XII rise during
pregnancy. The aim of this study was to compare pregnant women to non-
pregnant women in terms of coagulation changes during all three trimesters
of pregnancy. The research was conducted 50 pregnant women, aged range
between 20-39 year, who attended Dar Alelag Medical laboratory in
Khartoum-Sudanduring the period from June 2022 to January 2023,followed
undone for all 50 pregnant women during (first, second and third trimesters)
by assigning PT,& PTT and compared with other 50 non-pregnant women
which serve as controls. PT,& PPT showed decrease in third trimesters in
pregnant women and PT also decrease in second trimester, while PTT
decrease in all three trimesters in pregnant women when compared with non-
pregnant women. These parameters also decrease in third trimester when
compared with first trimester. In good, a condition of physiological low-
grade intravascular coagulation characterizes normal pregnancy. In our
research, in each trimester, there were alterations in the levels of coagulation
parameters. In addition, the ranges for coagulation measures were supplied,
which may help clinicians track coagulation in pregnant women more
effectively.



Abbreviation

Abb:full structures

APC: Activated protein C

APTT: Activated partial thromboplastin time
HCG: Human chronic gondatropin

HMWAK: High molecular weight kinogen
HPL: Human placenta lactogen

INR: International standard ratio

KCCT: koalincephalincoltting time

PT: prothombin time

PTTK: Partial thromboplastin with koalin

TEG: Thromboelstography
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1. Introduction
1.1 Hemostasis:

Hemostasis is process of formatting clot in the wells of damaged blood
vessels and preventing blood loss while maintaining blood in a fluid
state within the vascular system.

A collection of complex interrelated systemic mechanisms operates to
maintain a balance between coagulation and anticoagulant.( Kim
Eatal,2012).

The hemostasis contains two pathway primary hemostasis (platelet

clotting) and secondary hemostasis (coagulation cascade).

Hemostasis

A) Vessel Constriction

@ 2021 Cleveland Clinic

Figure 1.1: hemostatic stage



1.1.1Primary hemostasis:

The primary hemostasis is when the body form a temporary plug to
seal an injury. To accomplish that, platelets that circulate in the blood
be stick to thedamaged tissue and activate. That activation means they
can “ricurit”more platelets to forma platelets “plug” to stop blood loss
form the damaged area. That clot works much like a cork or bottle
stopper, keeping blood in and debris or germs out. Primary hemostasis
may also involve constricting.

1.1.2Secondary hemostasis :

Coagulation system the process by which a blood clot is formed in
order to stop bleeding.

Coagulation content of three pathway, the extinct common and intrinsic
pathway, that interact together to form a stable blood clot .The extrinsic
and intrinsic coagulation pathways both lead into the final common
pathway by independently activating factor. The extrinsic pathway
involves initiation by factor Il (i.e, tissue factor) and its interacting
with factor VII. Whereas, factor XII, XI, IX, and VIII are utilized in the
intrinsic pathway. Then, the common pathway uses factor X, V, Il, I,
and XI11I.

1.1.2.1Extrinsic pathway:

The extrinsic pathway begins when there is injury to the endothelial
tissue (i.e,skin tissue),exposing tissue factor x.factor VII is present in
the blood and requires vitamin k to be activated .

Meanwhile, the intrinsic pathway begins when factor XIl or the

hagemen factor .



1.1.2.1.1Prothrombin time and International Standard Ratio:
The prothrombin time (PT) test measures how long it takes for a clot to
form in a blood sample. INR (International Standard Ratio) is a type of

calculation based on the results of a PT test.

Prothrombin is a protein made by the liver. It is one of several
substances known as coagulation (clotting) factors. When you get a cut
or other injury that causes bleeding, clotting factors work together to
form a blood clot. How quickly your blood clots depend on the amount
of clotting factors in your blood and whether they're working properly.
If your blood clots too slowly, you may bleed a lot after the injury. If
the blood clots too quickly, dangerous clots may form in the arteries or
veins.

The prothrombin time measures the clotting time of recalcified plasma
in the presence of an optimal concentrationof tissue extract
(thromboplastin) and indicates the overall efficiency of the extrinsic
clotting system. Althoughoriginally thought to measure prothrombin,
the test also depends on factors V, VII and X and on the fibrinogen
concentration of the plasma

1.1.2.2 Intrinsic pathway:

The intrinsic pathway begins when factor XII or the Hageman factor is
exposed to collagen, kallikrein, and (HMWK) and is subsequently
activated. Factor XI into Xla activates factor IX then, factor VIII is

found in the blood and is often activated by thrombin (factor 11a).



1.1.2.2.1Activated Partial Thromboplastin Time:
Activated partial thromboplastin time Specific variations of the APTT
test are known as the (PTTK) and (KCCT), reflecting the methods used

to perform the test.
1.1.2.3 Common pathway

The common pathway may result after the activation of factor Xa,Va,
and calcium bind together ,forming a prothrombinase complex then
activates prothrombin (factor Il) into thrombin (factor Ila) .next,
thrombin cleaves fibrinogen (factor 1) into fibrin (factor Xa)
.afterwards, thrombin cleaves the stabilizing factor (factor XIII) into
Xllla . Factor XIII binds with calcium to then create fibrin crosslinks
to stabilize the clot. Thrombin has several functions, including
activating platelets (cell fragments involved in clot formation) and

activating factors V ,VIII, and I1X
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Figure 1.2: coagulation cascade



1.2Pregnancy:

Pregnancy term used to describe the period in which a fetus devolve
inside woman’s womb. That leads to pressure in the blood system,
leading to physiological changes the total blood volume increases by
about 1.5 liter,

Decreases hemoglobin, increases plasma size by about 10-15 % at 6—
12 weeks of gestation, and increases the mass of red cells(driven by an
increase in maternal erythropoietin production) also increases t025%,
but relatively less, which does not lead to an increase in hemoglobin.
This is accompanied by changes in coagulation ( State of
hypercoagulation) and produces an increase in factors (I-1-VI-VIII-
IX-XII) and also accompanied by low levels fibrinolysis such as
protein s, which acts as a activation for protein C. Luckily it's
important in reducing of blood loss in the event of birth and reducing
clots during and after pregnancy. Unfortunately the hypercoagulable
state, thromboembolism is one of the leading causes of death associated
with pregnancy. The hypercoagulability of blood during pregnancy has
been confirmed with (TEG) and is thought mainly due to the increased
production of factor VII and fibrinogen. Although many of the
coagulation factors are increased during pregnancy, none are quite to
the extent of factor VII and fibrinogen. The risk of developing a venous
thromboembolism increases about 100-fold when a parturient is
admitted to a hospital and also seems to be worse during the third
trimester. This is thought to be due to changing hormonal levels, in
particular increased estrogen as pregnancy progresses. Also the
hormones can effect by pregnancy like (HCG), (HPL) ,estrogen ,and

progesterone.



1.2.1: Coagulation change:

Pregnancy is associated with significant changes in the hemostatic
profile. The activity of fibrinogen, coagulation factor VII, VIII, X and
XI1I, vWF and ristocetin increases significantly with the progression of
pregnancy. Increased levels of clotting factors are due to increased
protein synthesis mediated by elevated estrogen levels. In laboratory
experiments, pregnant plasma has been shown to be able to increase
thrombin production (Boer et al,1989).

Thus, pregnancy is a thrombotic condition. In pregnancy, the APTT is
usually shortened, up to 4 seconds in the third trimester, largely due to
the hormone-influenced increase in factor VIII. However, no noticeable
changes occur in PT(Ramsay,2010) .

There are changes in the levels and activity of natural anticoagulants as
well. In addition, the levels and activity of Protein C remain in the same
rang. Total and free (ie, bioavailable) protein S levels gradually decline
as pregnancy progresses. Antithrombin levels and activity are usually
stable throughout pregnancy, decrease during labor and rise again
shortly after delivery. Acquired active protein C (APC) resistance has
been found during pregnancy, even in the absence of factor V Leiden
and antiphospholipid antibodies(Clark et al,1998 ) .

This has been attributed to the high factor VIII and factor V activity
and low free Protein S levels. Hence, APC sensitivity ratio does not
serve as a screening test for Factor V Leiden during
pregnancy.Coagulation factors remain elevated for up to 8-12 weeks
post-partum and assays for them may be falsely negative during this

period.



Rational:

Generally used to assess coagulation disorders in patients with
abnormal bleeding due to deficiencies within the intrinsic coagulation
cascade, for monitoring anticoagulant therapy with unfractionated
heparin and for detecting inhibitors of blood coagulation which tend to
produce prolonged PT and APTT. On the other hand, shortened PT and
APTT has long been thought of as an artifact secondary to problematic
blood collections, storage or processing leading to in-vitro activation.
However, recent evidence suggests that shortened and APTT might
actually reflect in-vivo events that might be associated with
hypercoagulability. Use of different commercial reagents was also one
of the controversies for a shortened PT and APTT but they have also
been found to have a good agreement.

Objectives:

General objective:

-To evaluate the influence of normal pregnancy on blood coagulation
and to explore change in activity from first trimester through the third
trimester.

Specific objectives:

-To estimate PT and APTT in case.

-To estimate PT and APTT in control.

-To correlate the result of test control.

-To correlate the result with possible risk factor.
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2. Previous studies

The reference intervals for PT, and APTT at first trimester were
10.90-13.85 s, 24.60-39.28 s, respectively. The reference intervals at
second trimester, 9.70-12.64 s, 24.16-35.43 s, respectively. For the
third-trimester, the intervals were 9.20-11.95 s, 23.90-35.51 s, the
third-trimester group showed decreased PT, APTT as compared with
the other groups. In this study, level changes of coagulation parameters
in different trimesters were observed. And the ranges for coagulation
parameters were presented, which may provide some reference for
clinicians to more accurately monitor the coagulation in pregnant

women. (Wengonget al,2021)

Compare pregnant women to non-pregnant women in terms of
coagulation changes during all three trimesters of pregnancy. PT and
PPT showed decrease in third trimesters in pregnant women and PT
also decrease in second trimester, while PTT decrease in all three
trimesters in pregnant women when compared with non-pregnant
women. These parameters also decrease in third trimester when
compared with first trimester. In , a condition of physiological low-
grade intravascular coagulation characterizes normal pregnancy. In this
research, in each trimester, there were alterations in the levels of
coagulation parameters. In addition, the ranges for coagulation
measures were supplied, which may help clinicians track coagulation in

pregnant women more effectively. (Mazinet al, 2020-2021).



Study was carried out to determine the Prothrombin Time (PT), Student
t-test analysis revealed a statistically significant decrease (P-value
=0.002)

In the mean PT of the pregnant women (12.82 seconds with SD of
+1.84) compared to the control group (14.29 seconds with SD of
+1.75). The studyalso showed a significant gradual decrease in the
mean PT as pregnancy progresses toward term as 13.85 + 1.68, 13.21 +
151 and 1140 + 1.47 in the first, second and third trimesters
respectively (P- value=0.001). (Moses D Lugos et al,2018)

The means of the APTT were significantly lower in the first, second
and third trimesters compared with controls (35.59 £ 4.95 seconds,
32.22 £ 5.79 seconds and 29.60 + 3.66 seconds, respectively, vs. 40.55
+ 5.95 seconds; p = 0.01). (Ibehet al , 2015)
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3. Materials and Methods
3.1Study design:
Case control study
3.2 Study area and duration:

This study conducted random in Khartoum Sudan hospital. During the
period from July 2022 to compare the coagulation factor parameters

between pregnant lady and non-pregnant lady.

3.3 study population:

The data and samples were collected from 50 pregnant lady and 50
from healthy non-pregnant lady.

3.3.1 Inclusion criteria:

Sample will be collected from healthy pregnancy lady, included all
different age.

3.3.2 Exclusion criteria:

Autoimmune disease, and cancer will be excluded.

3.4Methods

3.4.1Equipment:

-cotton

-70% alcohol

-Syringes

-Trisodium citrate

-APTT and PT reagent

-Coagulometer

10



3.4.2 Sample collection:
Venous blood was drowning after sterilization by70% alcohol, syringe

was used to puncture the antecubital fossa area of non-dominant hand.

3.4.3 Measurement of coagulation profile:

APTT and PT were measured by automated technique using automated
hematology coagulometer (STAGO).

3.4.3.1 Coagulomaterinformations:

Steel ball coagulomaterSemi automated no was (37) from STAGO
company.

3.4.3.2 Principle:

The ball coagulometer was used where a stainless steel ball is kept
within a magnetic field. It provides the clotting time in seconds, due to
the displacement of the ball by a fibrin thread. The magnetic sensor
detects this change in position and the time measurement is stopped.
3.4.3.3 Procedure:

3.4.3.3.1 Prothrombin time:

-Add caveat in incubation place with the steel-ball .

-Add 50 ml of sample and waited 5 min.

-Remove the mixture to measurement place and add 100 ml of
thromboplastin reagent and reed the result.

3.4.3.3.2 Activatedpartialprothrombin time:

-Add caveat in incubation place with the steel-ball

-Add 50 ml of sample (ppp) and R;j(Kaolin mixed with
phospholipids)and wait for 10 min

-Remove the mixture to measurement place and add 50 ml of Calcium

chloride and reed the result.

11



3.5 Data analysis:
The data of this research we analyzed by SPSS programmer using mean

independent and T test one way nova.

12
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4. Results

This is a case control study that conducted in Khartoum Sudan
hospitals during period July 2022 ,to compere the coagulation
parameter(PT,INR and APTT )between pregnant lady and non-pregnant
lady.100samples collected from lady 50 pregnant 17 from first trimester
15 from second trimester and 18 from third trimester and 50 from non-

pregnant lady.

Fig4.1: shows that the mean of PT in pregnant lady was 15.804seconds

and in non-pregnant lady 15.798seconds.

20.0

15.07]

Mean PT

10.0-

00

T T
Pregnant Non-pregnant

Groups

Error Bars: +- 2 SE

Fig4.1: Variation of PT between pregnant and non-pregnant lady.
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Fig4.2: shows that the mean of INR in pregnant lady was 1.155 and in
non-pregnant ladyl1.13.

Mean INR

0o

T T
Pregnant MNon-pregnart

Groups

Error Bars: +- 2 SE

Fig4.2: Variation of INR between pregnant and non-pregnant lady.
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Fig4.3: shows that the mean of APTT in pregnant lady was 28.702

seconds and in non-pregnant lady31.69second.

40.09

-

3004 1
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Mean APTT
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Pregnant Mon-pregnant

Groups

Error Bars: +- 2 SE

Fig4.3: Variation of APTT between pregnant and non-pregnant
lady.
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Fig4.4: shows that the mean of PT in pregnant lady at first trimester
21.171seconds, second trimester13.933seconds and third trimester

12.294seconds with non-pregnant lady15.798seconds.

30.05

2005

Mean PT
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il

il

10.04
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1st trimester 2nd trimester 3rd trimester Mon-pregnant

Groups

Error Bars: +- 2 SE

Fig4.4: Variation of PT between pregnant at different trimester

and non-pregnant lady.
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Fig4.5: shows that the mean of INR in pregnant lady at first

trimester1.608 ,second trimesterl.02and third trimester 0.839 with
non-pregnant lady1.13.

209

Mean INR

I

i

059

0o

T T T T
1st trimester 2nd trimester 3rd trimester Mon-pregnant

Groups

Error Bars: H- 2 SE

Fig4.5: Variation of INR between pregnant at different trimester and

non-pregnant lady.
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Fig4.6: shows that the mean of APTT in pregnant lady at first trimester
29.394 seconds ,second trimester26.707 seconds and third trimester

29.711seconds with non-pregnant lady31.69seconds.

40.04

i

30.09

Mean APTT

20.07

10.04

0.0

T T T T
1st trimester 2niel trimester 3rd trimester Mon-pregnart

Groups

Errar Bars: +/- 2 SE

Fig4.6: Variation of APTT between pregnant at different trimester

and non-pregnant lady.
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Table4.1:The mean and P value of (PT,INR and APTT) in the

pregnant lady at all trimester and non-pregnant lady.

One Way ANOVA-Test
Parameters | Groups Number | Mean | Std.Deviation | Std.Error | P value

1% trimester 17 21.171 8.7983 2.1339
2" trimester 15 | 13.933 1.0834 0.2797

PT 3" trimester 18 12.294 1.2221 0.288 0.001**
Non-pregnant 50 15.798 7.7763 1.0997
1%t trimester 17 29.394 8.0325 1.9482
2" trimester 15 26.707 3.2132 0.8297

APTT 3 trimester 18 29.711 4.697 1.1071 0.008**
Non-pregnant 50 31.69 4,12 0.5827
1%t trimester 17 1.608 0.5167 0.1253

2" trimester 15 1.02 0.0775 0.02

INR 3" trimester 18 0.839 0.1145 0.027 0.000**

Non-pregnant 50 1.13 0.5596 0.0791

Table 4.1:we showed the mean,std.deviation for each trimester and

parameter also show the p.value in (PT=0.001) significant , (INR=0.000)

19
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5. Discussion

This is descriptive study in Khartoum hospitals during the period from June
2022 to December 2022, to detect the variation of PT,INR and APTT
between pregnancy and non-pregnant lady attending Khartoum Sudan lady.

50 sample were collected from pregnancy, 50 from non-pregnant lady.

The mean of PT in pregnancy was (15.804) and the mean of PT and in non-
pregnant lady was (15.798) insignificant difference in PT (P=0.997%), this
show differently in comparison with other study in PT ( P=0.002 ) (Moses D
Lugos at al,2018).

The mean APTT in pregnancy lady was (28.702) and in normal lady was
(31.69) there is significant in (P=0.004%*), this show similarity in comparison
with other study in which the p value of APTT was (p=0.01) (Ibehat al,
2015).

Also in other study we similar with APTT which it decrease in all three

trimester, and difference with it at PT (Wengonget al, 2021).

20
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6. Conclusion and Recommendation
6.1 Conclusions:
We chose 50 samples from non-pregnant lady as control.

The frequencies of trimester individuals were 50 pregnancy and 50 lady
while the frequencies of PTand APTT.

We compared the pregnant lady results with results of 50 non-pregnant
women which serve as controls. PT&APPT showed decrease in third
trimesters in pregnant women and PT also decreases in second trimester,
while APTT decrease in all three trimesters in pregnant women when
compared with non-pregnant women. These parameters also decrease in

third trimester when compared with first trimester.

21



6.2 Recommendations

Determination the variation of coagulation parameters between pregnant
lady and non-pregnant lady in correlation to age, medication, platelet
count and function and other coagulation parameter e,g( Thrombin time,

Bleeding time and Clotting time ...ect).

Determination the variation of chemical parameters between pregnancy

and non-pregnant lady like( Proteins and Steroid hormone... ect)

Determination the variation of PT and APTT between pregnancy and

non-pregnant lady by using larger samples and other biostatistics’ test.

22
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