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Abstract

Aim: The aim of the study was to evaluate the roleoafes hematological parameters in
early diagnosis of preeclampsia.

Patients and methods:The study was conducted in Maternity and Pedmffieaching
Hospital in Hilla city during the period from Nowder 2009 to May 2010. Seventy
women(45 preeclamptic pregnant women as patienteabhy pregnant women and 10
healthy nonpregnant women as control groups) aagjeeof reproduction were included
in this study For every subjects participate in this study tHeowing parameters were
measured; the level of VWF, fibrinogen, packed eelume and platelets count.

Results

preeclampsia was (60%) more common in PE of > 3b «arR0 years. While, the
remainder (40%) in PE of < 35 and > 20 years.PEnsemore frequen{62%) in
primigravida than of (38%) in multigravida.Our datanfirm that percentage of PE in
pregnant women lived in rural areas (60%) mora tindoan areas (40%).Parameter of
family history show that 26 out of 45 (58%) had &édamily history, while 19 out of 45
(42%) hadn’t have PE family historijdlematological investigate results observe high
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significant increase in VWF concentration in PEigydt group compare with non
pregnant group. As well as, to significant incremsgbrinogen levels in PE group than
in non pregnant and pregnant control groups.Aldmtained data detect significant
increase in PCV ratio in PE group than in the twatwl groups.Finally, the platelets
count show highly significant decrease (P < 0.001PE group than in those two
control groups. In addition to present of significdifferences between the two control
groups

Conclusion We conclude from this study that there are sonnarpeters may be give an
early diagnostic evidence for occurrence of preepkia .

Introduction

Preeclampsia is a pregnancy-specific syndronmaracterized by new-onset
hypertension and proteinuria, occurring usuallyeraff0 weeks' gestation and is
classified into mild and severe types. Althoughetielogy remains unknown, placental
hypoperfusion and diffuse endothelial cell injurge aconsidered to be the central
pathologic events. In the United States, t is belieto be responsible for 15% of
premature deliverie$” and 17.6% of maternal deatt8.The Possible Causes of
preeclampsia may include: Insufficient blood flowvthe uterus ,Damage to the blood
vessels ,A problem with the immune system ,Podratiel Gene and air pollutid#i*®
.The risk factors for preeclampsia include: Preggaassociated factors, Maternal-
specific factors and Paternal-specific factfrs %

Endothelium-derived relaxing and contractiagtérs have an important regulatory
role in maintaining vascular resistance and bloogsgure. An imbalance between
factors promoting angiogenesis (vascular endothgi@wth factor [VEGF], placental
growth factor [PIGF] and antagonizing factors (sashsoluble fms-like tyrosine kinase
1 [sFItl] and soluble endoglin) has been proposedhdve a major role in the
pathogenesis of preeclamp$i4. The increased circulating blood volume and cardia
output of normal pregnancy results in increasedalrdrlood flow and glomerular
filtration rates (GFRs). Women with preeclampsigehemarkedly decreased renal blood
flow and GFRs™". Renal biopsies of these women show a constellaifolesions,
termed glomerular capillary endotheliosis. Some sasr glomerular capillary
endothelial swelling that is accompanied by depasitfibrinogen degradation products
within and under the endothelial cells as pathogmumof the disease. The presence of
proteinuria differentiates preeclampsia from gestal hypertension, these lesions
resolve within a month of delive{?.

von Willebrand Factor (VWF) is a multimeric ghaa protein that mediates platelet
adhesion as well as platelet aggregation at sfteaszular injury and acts as a carrier of
factor VIIl. Although acquired or inherited VWF dgéncy is associated with a
bleeding tendency, there is increasing evidence tWaF has a pivotal role in
thrombogenesis®.

Fibrinogen is a protein produced by thedivlhis protein helps stop bleeding by
helping blood clots to forn#**. A study by Williamset al®®has shown a novel
increase in fibrinogen concentration in pregnantmen with preeclampsia compared
with values obtained from women with normal or meeclampsia complicated
pregnancies.
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Materials and Methods
The study was conducted in Maternity and Pediaffieaching Hospital in Hilla city
during the period from November 2009 to May 201évehty women(45 preeclamptic
pregnant women as patients,15 healthy pregnant waane 10 healthy nonpregnant
women as control groups) at the age of reproduatiere included in this study, those
women were not smokers, not alcoholics and ndesnfjy from any other serious
systemic illnesses like diabetes mellitus, cardiesseases, renal diseases and hepatic
diseases. The history taking includes: name, agghty address ,occupation, humber
of delivery, number of abortion, previous histofyppeeclampsia and family history of
preeclampsia.
Five ml of blood was collected from an antecubitain of every participant. 2 ml of
blood was put into first tube which contains ED&# anticoagulant for hematological
studies and 2 ml of blood put in second tube wasl ts prepare platelet poor plasma
(ppp) ,by taking of 1.8 ml of blood (9 volumes Ythaedded to 0.2 ml of 209 mmol/L of
trisodium citrate solution (1 volume) to be used determination of VWF . The ppp
was prepared by centrifugation of the blood sarap000 rpm for 15 minutés® .

Determination of vWF concentration is done ocadng to the procedure
recommended by the company (Biomerieux ,Franéé)The VIDAS vWF test is
calibrated against the WHO International Standandl &WF concentrations are
expressed as a % . Microhematocrit method was tosgetermine PCV,
and platelets count is done manuélly. The plasma fibrinogen concentration is done
according to the procedure recommended by the coyn(@iomerieux ,France) that
depends on the clot based method of Clauss fanastg the functional (clotable)
fibrinogen levef®).

Data are expressed as mean * standard devi&@amparisons of the variable data
were considered using un- paired Student’s t-tedtistical analysis was performed
with SPSS 18 for Windows (SPSS Corporation, Chic#ljaois).

The Results

In preeclamptic group, 27 out of 45(60%resent age > 35 and < 20 years while
18 out of 45 (40%) represent age <35 and >e2dsyThe percentage of patients with
preeclampsia lived in rural areas(60%) more thdpamrareas (40%). Twenty six
patients out of 45 (58%) had a family history oégelampsia, while 19 patients out of
45(42%) had no family history of preeclampsia.Twegight patients out of 45 (62%)
were primigravida while,17 patients out of 45(38%#¢re multigravida.Results of
hematological tests show there is a highly sigaificincrease in VWF concentration in
preeclamptic group than in non pregnant group(pB0D. and there is significant
increase in preeclamptic group than in pregnanigm<0.01). Also there is significant
increase in pregnant group than in non pregnanipgrp< 0.01) as shown in Table(1).
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Table (1) Comparison (Mean = S.D.) between preeclastic women and two control
groups in VWF concentrations

VWF%
Groups NO. (Mean = S. D) P. value
preeclamptic 45 374.488+137.286
Control 15 | 264.200+83.759 | 0.001<P
(Pregnants)
preeclamptic 45 374.488 + 137.286
Control 10 111.000 + 26.587 0.001<P
Nonpregnant)(
Pregnants 15 264.200 £+ 83.759
0.01 <P
Nonpregnant 10 111.000 + 26.587

Fibrinogen levels show highly significant increase preeclamptic group than in
nonpregnant group(p< 0.001) and there is significacrease in preeclamptic group
than in pregnant group(p<0.05). Also there is ificgnt increase in pregnant group
than in nonpregnant group( p<0.01)} as shown inl&{@.

Table (2) Comparison(Mean + SD) between preeclamgtiwvomen and two control
groups in plasma fibrinogen levels

Plasma fibrinogen
Groups No. g/L P- value
(Mean = S. D)
Preeclamptic 45 4.720 +1.108
Control
(Pregnants) 15 4.013 +1.041 0.05<P
Preeclamptic 45 4.720 +1.108
Control
. <
(Nonpregnant) 10 2.850 +0.797 0.001 <P
Pregnants 15 4.013 £1.041
Nonpregnant 10 2.850 +0.797 0.01 <P
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The PCV ratio show significant increase in pla@ptic group than the two control
groups (p< 0.01),while there is insignificant diface between the two control groups
(p>0.05), as shown in Table( 3)

Table (3) Comparison(Mean = SD) between preeclamgtiwomen and two control
groups in Packed cell volume concentration

Packed cell volume %
Groups No. (Mean + St. D) P- value
Preeclamptic 45 0.415 £ 0.069
Control 15 0.368 £ 0.033 P <001
(Pregnants)
Preeclamptic 45 0.415+0.069
Control 10 0.363 £ 0.026
(Nonpregnant) P<0.01
Pregnants 15 0.368 + 0.033 P >0.05
Nonpregnant 10 0.363 £ 0.026

Platelets count show a highly significant decraaspreeclamptic group than in two
control groups (p< 0.001), also there is signiftcdifferences between the two control
groups {significant decrease in pregnant group thamonpregnant group( p< 0.05)} as
shown in Table(4)

Table (4) Comparison (Mean + SD) between preeclamigtwomen and two control
groups in platelets count

Groups No. [ platelets count x 18/L P- value
(Mean =+ S.D)

Preeclamptic 45 194.8667 + 38.89999

Control 15 [ 269.6667 + 99.60541 0.001 <P
(Pregnants)

Preeclamptic 45 194.8667 + 38.89999

Control 10 [ 319.8000 +80.22441 [ 0.001<P
(Nonpregnant)
Pregnants 15 269.6667 + 99.60541

0.05<P

Nonpregnant 10 319.8000 + 80.22441
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Discussion

The studied age groups of preeclampticep#diin our study showed that about
60% of the patients group ages were >35 and < afsyewhich is the more common
age for PE and this result was in agreement witlerostudy Wagner, 2004whofound
that age greater than 35 gears and age less thg@a?® is one of the maternal specific
risk factor that causes PEFrom history , it has been found that more pasient
inhabited in rural areas than urban areas anduiliagree with Moore (2008) outcome,
who found that social factors—including living ima@ral county—may also increase the
risk of preeclampsia and the reason for this emed risk is unclear, but may possibly
be associated with family poverty, type and quaditydiet, difficulties of life style and
social deprivatioff®. The results show that about 58% of the patientsuinstudy had
family history of PE ,while patients without famihystory of PE reach to 42% (and this
percentage will go parallel with the study of rida , et al. (2008), who found that a
personal or family history of preeclampsia increasbe risk of developing the
conditiort*®. Our result show that PE is more frequent inmjmravida 28/45 (62%)
than in multigravida 17/45 (38%)and this is in agnent with Campbell and Lees,
(2000¥*”Some studies suggested differences in immunologieaponses in the
aetiology of pre-eclampsia in primiparous vs. npatous women. Other recent study
indicated that the differences in angiogenic fagi@file may explain the elevated pre-
eclampsia risk in the first pregnandi

From the preeclamptic hematological assessthentbtained data indicate that the
level of VWF in plasma of preeclamptic group wamngicantly increased (p<0.01)
when compared with control pregnant group, whiler¢his a highly significant
increase(p<0.001) in preeclamptic group than najmaet control group as shown in
Table (1) , the concluded data of the present sgadipgether with the results of other
studies®?? who found that VWF is higher significantly in pctsmptic women than in
healthy pregnant and non-pregnant women. And tldeement in the level of vVWF in
preeclamptic women may be atrributed to the endiath@ysfunction(the endothelial
cells is the main site of VWF) which were causednigafrom decreased placental
perfusion which lead to fetoplacental ischemiagd dmally promote generalized
maternal vascular endothelium dysfunctign

Some studies suggest that hypoxia resulting froaxlequate perfusion upregulates
sFlt-1, a VEGF and PIGF antagonist, leading to matged maternal endothelium and
restriction of placental growt.

The mechanism of action of estrogen may be rel@teke increase production of VWF
through a direct effect on endothelial céfsAlso, VWF is an acute phase reactant and
its levels elevated during pregnarity).

During this study, the concentration of fibrimogshows significant differences when
compared between three studied groups leading Haghly significant increase in
preeclamptic group than nonpregnant control grqasf0.001) and significant increase
(p<0.05)in PE group than pregnant control groupbl@a2), and this result goes
together with other scientific research of Williagtsal., (2007) who shows a novel
increase in fibrinogen concentration in preeclamptomen when compared with
values obtained from women with normal pregnanay &ith nonpregnant womefr.
This increase may contribute to the hypercoagutglseen in preeclampsia.

The significant increase in pregnant grougmvbompared with nonpregnant group
(p<0.01) is in agreement with the results of stbhyyacovielloet al .,(1998) who found
that the increase concentrations are associatédpséfgnancy?””.This increase in the
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concentration of plasma fibrinogen may be explaibgdhormonal changes or increase
activation of the clotting system at delivé.

The results from Table (3) show that theses a significant increase (p<0.01) in
the level of Packed cell volume in preeclamptiougr than the two control groups. This
increase was due to the hemoconcentration, (asudt i diminished plasma volume)
which is a common feature in PE.

The hemoconcentration may be as a result of vastection which caused by a
decrease in production of nitric oxide (N&Y and/or increase in plasma endothelin
concentrations which appear to be elevated if*PEThe hematocrit increases as the
severity of preeclampsia increas€d. On the other hand, there is insignificant
difference between pregnants group and nonpregmgaotp which may be dependent
on the medical personal education and enrolled ramgof tonics medication for
pregnant women, especially at the last decade.

In preeclamptic group there was a highly sigaiitly decrement in the mean of
platelets count than that of two control groups (801), although it was still within
the normal range(Table 4). This may be firstly tuetra vascular coagulation induced
by thromboplastin from placenta and platelets aelhee at sites of vascular
discontinuity®®. Whereas, the second explanation is that throgtbpenia in PE is
the most common hemostatic abnormality and is chuse platelet consumption.
Immune mechanisms or severe vasospasm with reswdtaoiothelial damage may
contribute to the thrombocytopenia in some patievits PE . Our results regarding
platelets count in preeclamptic group were consisteith those obtained by other

study %)
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