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ABSTRACT

Background: Preeclampsia is the most significant health risk for the pregnant women and the
fetus. Inconsistency in reports and shortage of literature in Ethiopia regarding platelet pattern

among preeclampsia group and normal pregnancy necessitates the current study.

Objective: To evaluate the pattern of platelet indices for prediction of preeclampsia among
pregnant women attending at Wachemo University Nigest Eleni Mohammed Memorial Referral

Hospital, Hosanna, from January to April 2019.

Method: A comparative cross-sectional study was conducted on a total of 180 pregnant women
who attended anti- natal care follow up from January to April 2019. EDTA anti coagulated
venous blood sample was analyzed usingMind ray BC-3000Plus, Shenzhen, china. The
Kolmogorov-Smirnov normality test, Kruskal-Wallis H test in conjunction with the Mann
Whitney U test, Post-hock test supplemented with Benforeni, receiver operating characteristics
curve, Spear Man rank order correlation was done using SPSS version21 software. A P-value of

<0.05 was considered as statistically significant.

Result:The platelet and platelatecrit tends to decrease with severity of preeclampsia. While mean
platelet volume and platelet distribution width were significantly, increased with severity of
preeclampsia (P<0.001). Mean arterial pressure showed statistically significant positive
correlations with platelet distribution width (rtho =0.731, p<0.001), and mean platelet volume
(tho=0.674, p<0.001). Platelet distribution width was found to be the best parameter for
predicting preeclampsia (AUC=0.986; 95%CI (0.970, 1).

Conclusion: Platelet indices such as platelet count, mean platelet volume, platelet distribution
width and platelatecrit were identified as good candidate markers for prediction of preeclampsia
in pregnant women. Serial analysis of these indices at different trimesters of pregnancy should be
carried out in future research to evaluate whether it is possible to predict preeclampsia before
second half of pregnancy.

Key words: Platelet indices, pregnancy, preeclampsia, predictive values, Hosanna, southern Ethiopia.
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OPERATIONAL DEFINITION

Preeclampsia: - Was pregnancy specific hypertensive disease occur after 20 weeks of
pregnancy and characterized by systolic blood pressure >140 and/or a diastolic blood
pressure >90 mmHg on two measurements together with new onset proteinuria of >1+ by

dipstick in a random urine sample.

Non-severe preeclampsia: - If systolic blood pressure <160mmHg and/or a diastolic blood

pressure <110 mmHg and proteinuria of >1+ or more using dipstick.

Severe: Preeclampsia - If it presented with one or more of the following criteria: systolic
blood pressure >160 mmHg or diastolic blood pressure >110 mmHg or both, new-onset
cerebral or visual disturbance, epigastric or right upper quadrant pain and pulmonary edema.
Definition and classification of preeclampsia is based on the recommendation of the
American College of Obstetricians and Gynecologists task force on hypertension in

Pregnancy(1).

Normal pregnancy: - All healthy women with gestational age >20week, normal blood

pressure, and without proteinuria

Pattern of platelet indices: The variation of platelet indices such as PLT, MPV, PDW and
PCT between preeclamptic and normotensive pregnant women as well as with severity of

preeclampsia.

Thrombocytopenia: Was defined as a drop in platelet count below 150,000 PLT /ul blood.

Vil



CHAPTER ONE: INTRODUCTION

1.1. Back ground

Normal pregnancy causes significant metabolic and hemodynamic changes in a woman’s
physiology to allow for fetal growth, but inability to adapt to these changes might result in the
development of pregnancy related complications(2) The most significant complication is
pregnancy induced hypertension (3). It is the second leading cause of maternal death next to
hemorrhagic disorders worldwide (4). It is responsible for complication of about 7-10% of all

pregnancies which result in significant morbidity and mortality of the mother and fetus(5).

Preeclampsia is specific form of pregnancy induced hypertensions, with new-onset hypertension
and proteinuria at >20 weeks of gestation and it can be non-severe or severe based on its
presentation(1). It complicates 5-8% of pregnancies(6) and the cause of 9%-26% of global
maternal mortality, significant proportion of preterm delivery, and maternal and neonatal
morbidity(7). The authors in Ethiopia carried out its trend analysis reported increasing trend and

associated maternal complications from year to year(8).

Pregnancy has remarkable changes in hematological variables(9). But several hematological
abnormalities are also associated with the preeclampsia. Decreasing of some plasma clotting
factors(10), abnormal morphology , rapid hemolysis in red cell and thrombocytopenia are
among identified changes. But thrombocytopenia is most commonly identified at a times and
may become severe enough to be life threatening(11). The exact pathogenic aspect of
preeclampsia is not completely known despite attempts(12) but impaired placentation due to
influence of various genetic and epigenetic factors govern current understanding of preeclampsia
(13). Following bad placental perfusion and oxidative stress, various vasoactive agents released
into the maternal circulation that initiate production of inflammatory cytokines, disturb the
balance between vasoconstriction and vasodilatation, in turn result in vascular endothelial

dysfunction of different organs and organ systems of pregnant woman and the fetus(12).Since



the integrity of endothelium is kept with blood Platelet(PLT) endothelial dysfunction in
preeclampsia may end up with haemostatic alterations (14). This in a broader sense necessitates,

exploring relation between PLT with preeclampsia.

The blood PLTis multi-functional cell play an essential role in inflammatory process, microbial
host defense, wound healing, angiogenesis, and remodeling(14). They kept in quiescent state
under physiological conditions, due to presence of mediators such as nitric oxide and
prostacyclin secreted by healthy endothelium which inhibit Plt activation as well as adhesion to
the endothelium. However, the diminished production of these protective mediators in
preeclampsia due to inflammation of endothelium induces vasoconstriction, adhesion and
aggregation of PLT(15). More over activation of coagulation continued and generates further
hypoxic damage to the endothelium. Therefore, preeclampsia may aggravate Plt activation,
reduced lifespan and enhance thrombi generation in the microcirculation of several target organs
which may end up with declining of PLT count. Therefore, those pregnant women with
preeclampsia may have different pattern in level PLT activation markers such as Mean Platelet
Volume (MPV), Platelet Distribution width (PDW), Platelatecrit (PCT) than normotensive
women. Furthermore, preeclamptic women experience increased expression of PLT markers
such as CD31, CD40L, CD42a, CD61, CD62 and CD63 than normotensive pregnant
women(16). This is the indicative of the inflammatory function of PLT is more role player in the

pathogenesis of preeclampsia.

Regarding the trend of management, well established and full proof methods have not been
developed till date for the prevention of preeclampsia(17, 18). World Health Organization
(WHO) puts direction as retrieval of up-to-date research-based evidence to equip clinicians with
additional information regarding this complex disease(19).In spite of much researches to
develop a reliable test in the past decade, and several biochemical markers described recently for
predicting preeclampsia such as angiogenic/antiangiogenic factors, placental proteins, their role

in resource poor hospitals is doubtful and some them are still at the stage of research(20).



Recently, identification of pregnant women with risks of preeclampsia is the most important
goals in obstetrics(18). Therefore, obstetricians nowadays rely increasingly on laboratory test for
the management of pregnant women (21) . The detection, close surveillance, a precise diagnosis
and a timely pregnancy intervention are achieved through use of sensitive and specific
biomarkers. Good candidate marker on this regard is evaluating Plt indices, since it is a simple
and habitually done method, with lower cost and greater accessibility in the clinical

laboratory(22)

In light of technology, Plt indices such as Plt, MPV, PDW PCT and PLCR are derived from
routine blood counts in hematological analyzers though all analyzers may not perform all of
them(23). They have key role in different disease diagnosis including preeclampsia now
days(24). Though their values are not fully substantiated in our country(25), some of them have
been the most studied PIt activation markers associated with preeclampsia such as Plt and MPV
,but some of them have been added recently as novel indices to find out whether they have
predictive and/or prognostic value for preeclampsia(26). The aim of this study was to evaluate
pattern of PLT indices during pregnancy as potential marker for prediction of preeclampsia

among pregnant women attending WUNEMMRH, Hosanna, Southern Ethiopia.



1.2. Statement of the Problem

Preeclampsia is a potentially serious complication of pregnancy. Globally over half a million
women die each year from pregnancy related causes, out of this 99% is in low and middle
income countries(27). Preeclampsia accounts 9%-26% of global maternal mortality and a
significant proportion of preterm delivery(7). In Africa out of 77,884 total deliveries, it accounts
1,804 (2.32%) as well as it is accused for 25 of maternal death, 296 prenatal death, 469 preterm
birth and 400 low birth weight(28). In Ethiopia, its prevalence reaches 5.47% (29) .
Approximately 1% of all deliveries, 5% of all women with complications were documented as
having severe preeclampsia, nearly 16% of direct maternal deaths and relatively high case

fatality rate of 3.6% was also reported among all pre-eclamptic women in Ethiopia(30).

Preeclampsia can pose short term as well as long term impact on life of mother and baby. Short
term impacts on baby include:- poor intrauterine fetal growth and preterm birth also in the
mothers’ it can cause stroke, hemolysis, renal failure, low PLT and disseminated intravascular
coagulation (2). As the long term impact, it triggered metabolic stress which causes vascular
injury, thus contributing to the development of cardiovascular disease and/or chronic kidney
disease in future. The risk of developing cardio vascular disease in later life is 1.6 times higher in
women with preeclampsia compared with uncomplicated pregnancies(31). This risk appears to
be increased especially in women with a history of recurrent preeclampsia. Despite its drawback,
inducing delivery irrespective of gestational age is the only effective treatment currently for
preeclampsia(3) . Therefore, by considering the burden of the disease in the context of social and
economic impact in addition to the evident clinical repercussions, it is important to foresee the
condition using reliable marker(32). This can help to design a better tracking system for
antenatal (ANC) care programs and for early prevention and intervention. Furthermore, utilizing

simple markers play role as prognostic tool in management without extra cost(10).

Even though PLTs are the major element in pathogenesis of preeclampsia(15)and its parameters
are among proposed biomarkers for the prediction(33),the trend of using PLT indices in disease
diagnosis including preeclampsia is not growing in Ethiopia. A hospital-based questionnaire

survey in Addis Ababa revealed only less than 10% of the clinicians used the MPV or PDW in



medical practice in spite of the clinical benefits(25). Even though the inflammatory role PLT and
preeclampsia as inflammatory disease relate PLT and preeclampsia recently (14), results from
different studies comparing PLT pattern between preeclamptic and normotensive pregnant
women is not consistent. Therefore, endothelial damage assumed to be equal criteria for
diagnosis of preeclampsia currently, furthermore, proteinuria as diagnostic criteria of the disease
is expected to be replaced by other specific biomarkers in future(13),controversial reports
regarding significant difference of PLT indices with preeclampsia and normal pregnancy, needs
further research to obtain concrete evidence. Even though studies has been conducted on the
prevalence of preeclampsia among pregnant women in Ethiopia(8)(30), few literatures are
available in comparing the PLT indices in preeclampsia and normal pregnancy and no study has
been done in the study area. Therefore, the aim of this study was to evaluate pattern of platelet
indices during pregnancy as potential marker for prediction of preeclampsia among pregnant
women attending Wachemo University Nigest Eleni Mohammed Memorial Referral Hospital

(WUNEMMRH).



1.3. Significance of the Study

Preeclampsia is the big threat in developing countries including Ethiopia and PLT activation is
indicator of the disease, but there is the limitation in the data and the controversies between
studies on whether pattern of PLT indices can predict presence or absence of preeclampsia.
Therefore, this study believed to persuade weather it is used as clinically useful biomarkers as
well as it is diagnostic or supportive for the management of preeclampsia. The information of the
study expected to enrich clinicians with knowledge for early identification of preeclampsia as
well as have role in incorporating these indices as part of routine antenatal investigation, which
can improve the potential for preventing bleeding problems in patient cases with platelet
disorders in preeclampsia. Based on the finding, the study is expected to be the gate way to
explore future area of research on hematological aspect of preeclampsia regarding PLT pattern.
Furthermore, it is expected to influence strategies on anti-platelet therapy during preeclampsia as
well as it will have contribution in decreasing morbidity and mortality of pregnant women. In
addition to being reference for diagnosis of preeclampsia it can be base line for related studies in

the area.



CHAPTER TWO: -LITERATURE REVIEW

The significant difference in pattern of PLT indices between pregnant women with preeclampsia
and normotensive pregnant women as well as with severity of the disease were documented by
many studies. The retrospective case-control study conducted in Turkey revealed significantly
higher value of MPV and PDW in pre-eclamptic pregnant women as compared to the
normotensive pregnant women. The study documented sensitivity of 64%, specificity of 50%,
PPV of 65.8%, NPV of 48.1 % and AUC of 0.611 for PDW, whereas the cut off value of MPV
documented as 8.35 fl with sensitivity of 68%, specificity of 52%, PPV of 68%, NPV of 52%
and with AUC of 0.574 for prediction of preeclampsia. But the study didn’t found significant
difference with regard to PLT and PCT when preeclampsia group compared with normotensive
group as well as the significant difference was not observed in terms of severity of disease

regarding to PLT, MPV and PCT(22).

Another retrospective case-control study in similar study area turkey revealed significantly lower
PLT in preeclampsia patients than in normotensive group. In sub group analysis, PLT showed
significant difference, between non-severe preeclampsia group and normotensive group
(p=0.0008, p<0.01) but not between severe preeclampsia group and normotensive pregnant
women (p = 0.086; p>0.05) as well as no significant difference was observed between non severe
and severe preeclampsia group. Whereas MPV showed a significant difference between the
severe preeclampsia group and control group (p = 0.009; p<0.01) but not between non severe
preeclampsia group and control group (p = 0.135; p>0.05). The cut of value for PLT for
diagnosis of preeclampsia was <190x10°/1 with AUC of 59.3%. Whereas cutoff value of MPV
was >9f] for diagnosis of preeclampsia (p<0.01) the study but not found statistically significant

differences in PDW across groups(34).



According to longitudinal comparative study conducted in Korea, the PLT and PCT decreased,
however MPV and PDW increased as the disease progressed from normotensive, non-severe and
severe preeclampsia. In this study, all participants had a normal PLT but PLT decreased as the
disease progressed. Moreover, PDW showed significant elevation in the severe preeclampsia
group as compared to the levels of other platelet indices and showed statistically significant
positive correlation with MAP with the (r = 0.231, p < 0.05), with an AUCof 0.74. Therefore,
following their finding the authors concluded, PDW as a candidate marker for development of
preeclampsia and predicting the severity of hypertension(35). comparative study done in India,
revealed lower PLT while increased level of MPV and PDW in pre-eclampsia as compared to
control group and found the relationship between PLT indices and severity of pre-eclampsia.
Following their finding the authors also stated that estimation of PLT indices as early, simple and
rapid procedure in the assessment of severity of pre-eclampsia(36). This indicates that pattern of

PLT indices can be the marker to predict the development of preeclampsia.

Based on the finding of comparative study done in India, mean PLT count was significantly
lower in preeclampsia groups than that of in the normal pregnancy. The study also found a total
of 30 thrombocytopenia cases among preeclamptic groups and out of which 9 cases in non-
severe preeclampsia patients and 21 cases in severe preeclampsia. Therefore, the study directly
related the frequency of thrombocytopenia with the severity of disease, and found PLT as a
simple and cost effective tool to monitor the progression of preeclampsia(37). Another
prospective observational study conducted in similar study area notedsignificantly lower PLT in
severe preeclampsia than non-severe preeclampsia andcontrols. Thrombocytopenia was seen in
total of 33 cases of severe pre-eclampsia. Based on their finding the authors concluded PLT
count as simple and routine tests which is highly helpful in suspecting a deranged
coagulationstatus early in the course of the disease(38). Other observational prospective study
from India revealed severe preeclampsia in 66% of cases and 56% of thrombocytopenia. The
study noted high significant relationship between the degree of thrombocytopenia with the
severity of the hypertension (p <0.001) and stated thrombocytopenia as the most common

complications of preeclampsia(39)



The case control study conducted in Brazil documented lower PLT and PCT in severely
preeclamptic pregnant women as compared to normotensive pregnant (P = 0.031 and 0.035), for
PLT and PCT respectively. Despite decreased level of PLT with elevated MPV, it has been
found within normal range, as stated by the study. According to this study, the cut of value of
<221x10%/ul for PLT with sensitivity 68.97%, specificity of 70.69% and with an AUC of 0.73
can differentiate normotensive pregnant women from preeclamptic pregnant women.Whereas
PCT accounts a cut of value of <0.179% with sensitivity of 55.17%, specificity of 84.48% and
AUC of 0.69 (p =0.0007) for predicting preeclampsia but, it is not the good candidate marker for
prediction of preeclampsia as concluded by the authors. The study also revealed cut off value of
>18.3, for PDW can predict preeclampsia with sensitivity of 55.17%, specificity of 86.21% and
with an AUC of 0.77, (p <0.001) whereas cut off value of >9.6fl for MPV can predict
development of preeclampsia with sensitivity of 51.72%, specificity of 82.76% and AUC of
0.72(40)

Cross-sectional prospective study conducted in Lahore revealed decreased PLT in subjects with
preeclampsia as compared to controls and a statistically significant difference was observed with
a (P-value of < 0.001) in pregnant females having preeclampsia than normotensive subjects(41).
In accordance with this finding study conducted in Bangalore noted lower PLT and increased
MPV and PDW in preeclampsia and compared to control group. They also noted severity of
disease and thrombocytopenia are closely correlated. Following their finding authors stated as
changes in PLT indices can be associated with severity of preeclampsia and the estimation of
PLT indices can be considered as an early, simple and rapid procedure in the assessment of

severity of preeclampsia and which can be used as a prognostic marker(42).

On the other hand,case control study done in Saudi Arabiadidn’t found significant difference in
PDW and MPV between the preeclamptic and control women. But according to this study PLT
was lower in the women with preeclampsia compared with the controls. This study didn’t
document significant difference in the PLT, PDW and MPV, when women with non-severe
preeclampsia compared with severe preeclampsia. According to this similar study, the PLT
cutoff was <248.0x103/uL for diagnosis of preeclampsia (P=0.019) with an AUC of 62.4%(43).

Another comparative study conducted in Istanbul, turkey, also didn’t found statistically



significant differences between patients with preeclampsia and normal pregnancy with regard to
PLT and MPV(44). Another case control study done in similar study area didn’t document
statistically significant difference regarding PLT and MPV when pre-eclamptic patients were
compared with controls. Therefore, the authors didn’t observed prognostic significance of PLT
count and MPV on the presence and/or severity of pre-eclamptic condition. The authors
explained the cause for conflicting reports from different studies regarding preeclampsia and
PLT Pattern could be the difference in methods and/or equipment used for automated blood

count(45).

The prospective study conducted in south Asia, noted significantly decreased PLT with
preeclampsia as compared to normal pregnant patients (19.4%vs 7.4%) but MPV increased in
preeclampsia (44.5%vs 9.2%) and increase in PDW was also observed significantly in patients
with preeclampsia (47.19% vs.29.4%). The authors concluded that patients with preeclampsia
are more likely to have significant decrease in PLT, increase in MPV and PDW and these
changes can be observed at earlier gestational age than significant rise in Blood Pressure (BP)
and can be observed and are directly proportional to progressive rise in hypertension. So,
estimation of PLT indices can be considered as early, simple and cost effective procedure in
assessment of severity of preeclampsia(46). The prospective case control study done in Datta
Meghe, also explained role of PLT for prediction ofincreasing grade of pregnancy induced
hypertension and showed inverse relationshipwith severity of pregnancy induced hypertension.
Whereas MPV and PDW showed consistent relationship with pregnancy induced
hypertension(47).

According to the recent cohort study conducted in India, PLT decreased while MPV and PDW
increased as pregnancy advances, and these changes are more pronounced in preeclampsia than
normotensive pregnancy. Among preeclamptic patients,16 (32%) of them had thrombocytopenia
, Where as in normotensive group none of the patients had lower PLT count(48). From the report
of case control study conducted at India Karnataka district comprising of 50 preeclamptic
females casesand 50 normotensive pregnant females, significant difference in PLT and PDW in

patients with preeclampsia were found as compared to normotensive healthy females but ,this

10



study document no significant differences in MPV in normal and preeclamptic women and

between severities of preeclampsia(49).

From the case control study in India which aimed to evaluate PLT counts at frequent intervals in
pre -eclampsia and to assess its role as a prognostic tool in management, 11 cases (22%) of
preeclamptic women had thrombocytopenia but in the control group there was no significant
thrombocytopenia(50). According to cross sectional study conducted in Egypt, PLT
wassignificantly lower in women with severe preeclampsia where as MPV andPDW were
significantly higher in women with severe preeclampsia as compared to women with non-severe
preeclampsia and normal pregnant women. From ROC curve analysis, cut off value of <
198,000/ul for PLT can differentiate normotensive pregnant women from non-severe
preeclamptic patients with a sensitivity of 90% and specificity of 92% PPV of 91.8%, NPV of
90.2% with an AUC of 0.866. Whereas MPV at cut off value of > 9.3 can differentiate
normotensive pregnant women from non-severepreeclampsia group with sensitivity of 90.0%
specificity of 92%, PPV of 91.8%, NPV of 90.2% and with an AUC of 0.885. The cut off value
for PDW was > 12.6f1, with sensitivity 090.0%,, specificity 0f92%,ppv of 91.8%,npv of 90.2%

and AUC of 0.886 to differentiate normotensive pregnant women from non-severe preeclampsia

group(51).

Another longitudinal study conducted in similar study area Egypt revealed decreasing of PLT
while increasing of MPV and PDW as preeclampsia progressed. From the ROC curveanalysis, it
accounts <233x10°/ul with sensitivity of81.5%, specificity 0f78.3% and with an AUC of 0.171.
Whereas MPV had the cut off value>9.5fl, sensitivity of 92.6%, specificity of 87.0% and an
AUC of 0.940 .to discriminate the presence or absence of preeclampsia. According to this
similar study, PDW had the cut off value of >19.9fl, with sensitivity of 96.3%, specificity of
91.3% and with an AUC of 0.980. According this study, PDW had the largest area under curve
(AUC) [0.980 (95% CI: 0.964 - 1.000)],making it the best marker for predicting development of
preeclampsia. It showed the most statistically significant correlation with mean arterial pressure
(MAP) (= 0.902, p = 0.000), making it thebest marker for predicting severity of hypertension.
Following the finding the authors concluded that PLT decreases while MPV and PDW increase

as pregnancy advances, and these changes are morepronounced in Preeclampsia than
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normotensive pregnancy and these changes predate development of preeclampsia by 2 -8 weeks
and are proportional to the progress of this disorder. More over according to conclusion of
authors, PDW, have the potential to be utilized as markers for not only prediction of

preeclampsia developmentbut also severity of hypertension(52).

The prospective case control study conducted in Sudan found significantly higher MPV and
PDW in preeclampsia than normal group with p-value of (P; 0.02) and (P; 0.03) for MPV and
PDW respectively. According to this study PLT and PCT were lower in Preeclampsia group but
didn’t show significant variation. Which accounts (P; 0.1) and (P; 0.64) for PLT and PCT
respectively(53). A cross-sectional study conducted in Gondar revealed increased level MPV and
PDW and while decreasing of PLT in preeclampsia groups, moreover MPV and, PDW showed
statistically significant positive correlations with MAP with (r=,0.37 p<0.001 r=0.43, p<0.001)
for MPV and PDW respectively. Whereas PLT displayed a statistically significant negative
correlation with a MAP(r=.—0.33,p<0.001) .The study was concluded as MPV and PDW were
increased as preeclampsia advanced and PLT decreased with the severity of the disease as well
as evaluation of these parameters can be supportive clinical marker in the assessment of severity
of preeclampsia and may assist the management(54). But this study did not include ROC curve
analysis to obtain cut off points for PLT indices in discriminating presence or absence of
preeclampsia, thus this gap was filled with current study since we included ROC curve analysis
to determine cut off of values as well as AUC for each PLT indices. In turn it can help us to
know the sensitivity, specificity and predictive values of this indices in predicting development
of preeclampsia and to reach on conclusion of wether PLT indices are prognostic or supportive

in diagnosis of preeclampsia.

Therefore, going through all the literatures reviewed, there were controversies for significance
difference of pattern of PLT indices in pregnancy with preeclampsia and its severity. There are
also few literatures on this area in our country Ethiopia. As my literature search, there is only one
published report from our country and no research is conducted in study area. Hence, this study
believed to fills this gap by providing additional information to widen the existing scientific
knowledge on PLT pattern and preeclampsia and could make the reports on this field more

conclusive.
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CHAPTER THREE:-OBJECTIVES

3.1. General objective

To evaluate pattern of platelet indices for prediction of preeclampsia among pregnant
women attending at Wachemo university Nigest Eleni Mohammed Memorial Referral

Hospital from January to April, 2019

3.2. Specific objectives
» To compare the platelet indices of pregnant women with and without preeclampsia

» To determine difference between platelet indices in normotensive, non-severe and

severe stages of preeclampsia.
» To determine correlation of platelet indiceswith severity of preeclampsia.

» To determine sensitivity, specificity and predictive value of platelet indices for the

diagnosis of preeclampsia.
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CHAPTER FOUR: MATERIALSAND METHODS

4.1. Study area and period

The study was conducted at Wachemo University Nigest Eleni Mohammed Memorial Referral
Hospital which is found in Hadiya Zone, Hosanna from January to April 2019. Hadiya Zone is
located 232 km South West of Addis Ababa, the capital of Ethiopia and 194 km west of Hawassa
(regional city). The total population of the zone is estimated to be 1,506,733 among whom
745,381 (49.47%) are males and 761,352 (50.53%) are females. The NEMMRH which is
established in 1976 E.C provides its referral and non-referral services for around 3,200,000
populations in its catchment areas. On average, a total of 1979 pregnant women are visiting the

hospital annually as per the 2010 E.C Hospital report.
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4.2. Study design

Comparative cross-sectional study was conducted.
4.3 Population

4.3.1. Source population

All pregnant women who visit Wachemo University Nigest Eleni Mohammed

Memorial Referral Hospital( WUNEMMRH)

4.3.2. Study Population

A pregnant woman who fulfills the inclusion criteria during the study period and

volunteers to take part in the study was the study population.
4.4. Sample size determination and sampling technique.

4.4.1 Sample size determination

The sample size for this study was calculated using the G-power statistical software version 3.1.
Level of significance is set to 0.05. Power of the test: 100(1-p) %, is 80%, which is equal to 0.8
and effect size of 0.468. The mean of PDW for normal pregnancy was 12.15 and preeclamptic
women was13.37 and with a standard deviation for both normal pregnancy and preeclampsia
were 2.35and2.84, respectively. The values were taken from the study conducted in Sudan(53).
The sample size obtained was 164. By adding 10% non-response rate a final sample size was180.
To increase the accuracy, we used 1=2 allocation ratios; the number control was twice number of
cases. Therefore, a 60 pregnant women with preeclampsia (30 non-sever preeclamptic and 30
sever preeclamptic pregnant women) and 120 with healthy pregnancy as a control, a total of 180

study subjects were recruited.
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4.4.2. Sampling method

All preeclamptic and normal pregnant mothers who attending ANC follow up and admitted in

WUNEMMRH during study period were included consecutively.
4.5. Variables

4.5.1. Dependent variable

+» Platelet indices

% Sensitivity, specificity and predictive values of platelet indices

4.5.2. Independent variables

« Preeclampsia

% Gestational age

+ Residence

% Maternal age

+ Body mass index
% Number of delivery

% Number of pregnancy
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4.6. Inclusion and exclusion criteria

4.6.1. Inclusion criteria

Pre-eclamptic pregnant women and healthy normotensive pregnant women, who were volunteer to

participate and at >20-week gestation, were, eligible and approached for recruitment.

4.6.2. Exclusion Criteria

The pregnant women with Poor past obstetric history (recurrent miscarriage, pre-term labor,
intrauterine growth restriction), Gestational or insulin-dependent diabetes and known previous
hypertension, history of preeclampsia, renal or hepatic dysfunction, Disseminated intravascular
coagulation, symptomatic infectious disease (bacterial, parasitic, viral and etc.), autoimmune
conditions such as lupus, took drugs which alter PLT count such as heparin, corticosteroid were
excluded by Medical record review, interviewing study participants to manage missing

information, communicating with attending physician (for those clinically diagnosed cases).
4.7. Data collection

4.7.1. Socio-demographic and related clinical Data

Those volunteer pregnant women of >20 weeks of gestation after getting an informed consent
were clinically examined by the physicians. The Blood Pressure were measured (BP) and
recorded using mercury sphygmomanometer according to the recommendation of Guideline for
management of Hypertensive disorders(55) and as a marker of preeclampsia severity, Mean
Arterial Pressure was calculated as Diastolic Blood Pressure plus 1/3 of the difference between
Systolic Blood Pressure and Diastolic Blood Pressure(56). Then after those pregnant women
with systolic blood pressure of > 140 mm Hg or diastolic blood pressure of > 90 mmHg recorded
twice 4 hours apart or a single measurement of > 160/110 mmHg, accompanied by significant
proteinuria was considered as preeclamptic(cases) and out of this pregnant women, those with
blood pressure of > 160 mmHg (systolic) or 110 mmHg (diastolic) and associated proteinuria of
> (0.3 grams(+1 on dipstick) and with severity signs in clinical examination such as new-onset

cerebral or visual disturbance, epigastric or right upper quadrant pain and pulmonary edema
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considered as severe preeclamptic and those whose blood pressure less than 160 mmHg
(systolic) or 110 mmHg (diastolic) with proteinuria greater than > 0.3, grams(+1 on dipstick)
,was considered as non- severe preeclampsia but those pregnant women without this feature of
hypertension and proteinuria was considered as normotensive(controls). Then, sample of both
preeclamptic and normotensive pregnant women that fulfils the inclusion criteria was recruited
consecutively. The socio demographic data such as maternal age, gestational age, gravidity,
parity, residence was collected using structured questionnaire from both pregnant women with
pre-eclampsia (cases) and normal pregnant women (control) and BMI was computed as the ratio
of maternal weight in kilograms and the square of maternal height in meters the result can be

validated using four ranges for BMI recommended by BilanoVL.(28).

4.7.2. Laboratory data

The three (3 ml) of venous blood was collected once from both preeclamptic and normal
pregnant women by clean venipuncture, using vacutainer tube method, into commercially
prepared concentration of EDTA containers following SOP. Blood sample was gently mixed to
prevent clump and clot formation for PLT indices. Samples were measured in MINDRAY-BC-
300Plus, Nanshan, shenzen518057 P.R, China within 1 hours of blood collection to determine
the value of the PLT indices. The MINDRAY-BC-300Plus performs speedy and accurate
analysis of 19 parameters using impedance principle for counting and cyanide free testing for
hemoglobin. After the analysis the results obtained was print out and registered on registration
books. The sample of thrombocytopenia (PLT<150, 0000/ul normal PLT (PLT 150,000/uL-
450,000/uL) was rechecked by examining Wright stained blood film on microscope to exclude

the error of machine.The result with abnormal PLT was reported to physicians.
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4.8. Quality assurance

The Personal protective equipment were used appropriately, while performing the procedure as
well as the SOP was followed while collecting the sample and the blood sample was collected by
trained phlebotomist ,checked for criteria’s like; hemolysis, clotting, volume and collection time
and labeling after collection as well as homogenized by inverting 5-6 times prior to analysis
according to the recommendation of guide lines on the laboratory aspects of assays used in
haemostatic and thrombosis(57). The quality of sample and reagents was assured based on SOP
and performance of the hematological analyzer was maintained by running three levels
hematology cell controls (Normal, Low and High) based on protocol of laboratory. All the result
of PLT below and above reference limit as well as sample of normal PLT count was rechecked
by examining Wright stained blood film. The completeness of each data was checked on daily

base. The result of PLT indices was printed and registered on request prepared for this purpose

4.9. Data processing and analysis.

The socio-demographic and laboratory data were entered in epidata version 3, and then the data
were exported and analyzed using SPSS version 21. The Kolmogorov-Smirnov normality test
was run for checking the distribution of PLT indices. Kruskal-Wallis H test in conjunction with
the Mann Whitney U test was used for comparison of non-normally distributed parameters and
the results was presented as median and minimum and maximum value. Benforeni, post-hoc
test was done for comparison of PLT indices across the three groups of women (severe
preeclampsia, non-severe preeclampsia and normal pregnant women). ROC curve was done to
determine sensitivity, specificity; AUC and cut of value for a given PLT indices (PLT, MPV,
PDW and PCT) in discriminating the presence or the absence of preeclampsia. Based on
estimations of sensitivity and specificity for cut-off value of the PLT indices, PPV and NPV for
each of them were determined using MedCalc©. Statistical software version19.0.4 where,
sensitivity and specificity were obtained from ROC curve and known case with disease was60
and known case without disease was 120. Spearman rank order test was used to evaluate
correlation between PLT indices with MAP. A P-value of 0.05 was considered as statistically

significant and the data was described by figures and tables
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4.10. Ethical clearance

The study was conducted after it was ethically reviewed and approved by Institute of Health
Ethical Review board (IRB) Jimma University. By getting permission from Hadiya zone health
office and WUNEMMRH hospital. The study’s’ aims, risks, benefits and right for withdrawal
anytime from the study was explained for the study participants and informed consent was
obtained. Samples were coded and confidentiality of patient data was maintained throughout the

study by locking hard copies and password protecting electronic files.

4.11. Dissemination of the result

The finding of this study was presented and submitted to Jimma University, Institute of
Health, School of Medical Laboratory Science and WUNEMMRH so as to encourage for using
PLT indices in medical practice for diagnosing preeclampsia in pregnant woman. The study
abstract will be submitted to local associations like Ethiopian Medical Laboratory Association to
present the results of the survey during continuous medical education events organized through
this association. Findings also will be presented in relevant workshops, seminars and scientific
conferences. The manuscript will be submitted to national or international journal for

publication.
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S.RESULT

5.1. Characteristics of study participants

A total of 180 study participants from two groups were recruited in the study. The first group
included 120 normotensive pregnant women and the second group 60 pregnant women with
preeclampsia. Out of 60 cases, 30 of them were non-severely pre-eclamptic and the remaining 30
cases were severely preeclamptic. The median (min-max) age of the normotensive, non-severe
and severe preeclampsia group was 25.00(20-36), 28.00(18-37) and 28.50(18-39) years,
respectively. In this study, no statistically significant differences were observed between the
three groups in age, residence, number of pregnancies (gravidity), number of deliveries (parity),
gestational age and BMI, but there was a significant difference between the three studied groups
with regards to SBP, DBP and MAP which increased with severity of preeclampsia (P<0.001)
(Tablel).
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Table 1: -Socio-demographic and Clinical Characteristics of Study Participants in Wachemo University

Nigest Eleni Mohammed Memorial Referral Hospital from January to April 2019

CHARACTERIST NORMOTENSI NON-SEVER SEVERE- P-

ICS VE (N=120) PRECLAMPTIC(N PRECLAMPTIC(N VALU
=30) =30) E

AGE (full year) 25(20-36) 28(18-37) 29(18-39) 0.088

Urban 64(69.5%) 16 (17.3%) 12(13%)
RESIDENCE 0.413
Rural 56(63.6%) 14(15.9%) 18(20.4%)

GRAVIDITY 1(1-5) 2(1-6) 2(1-6) 0.896

PARITY 1(0-4) 1(0-5) 0(0-5) 0.690

BMI(KG/M?) 24.60(21-31) 25.9(20.2-30.7) 25.1(20.6-30.8) 0.84

SBP(MM/HG) 114(93-137) 143(130-159) 160.50(160-170) <0.001

DBP(MM/HG) 72(50-93) 100 (90-119) 111.50(100-129) <0.001

MAP(MM/HG) 85.16(53-119) 113.83(103.3-131) 128.00(120.33- <0.001

141.33)
PROTENUIRIA 0 2(1-3) 3(1-3) <0.001

“P-value is significant at level of 0.05, “The result is expressed with median (min-max) and

number (%)”

22



5.2. Platelet Indices among pregnant mothers

Level of thrombocytopenia among study participants

According to this study, twenty-eight (28) of the study participants were thrombocytopenic
(PLT<150x10"/ul) which accounts 15.6%. Whereas 152 of the total study participants appeared
with normal PLT count (150x10°/ul-450x10°/ul) and accounts 84.4%. The level of
thrombocytopenia in sever preeclampsia case, cases with non- severe feature and normotensive
pregnant women accounts 6/120, 8/30 and 14/30 for normotensive, non-severe preeclampsia and

sever preeclampsia respectively(Figure2).
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Figure2: Frequency of thrombocytopenia among study participants in WUNEMMRH from
January to April 2019
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5.3. Comparison of platelet indices across preeclamptic and normotensive pregnant

women

The median (min-max) value of PLT and PCT were significantly lower in preeclamptic pregnant
women as compared with normotensive women. The value of PLT accounts 170(97-352) x10°/ul
for preeclamptic women and 251(139-445) x 10%/ pul for normotensive pregnant women
(p<0.001). The value of PCT for the two groups of pregnant women was 0.1530(0.016-0.292) %
for preeclamptic women and 0.1975(0.098-0.398) % for normotensive pregnant women
(p<0.001). Whereas MPV and PDW were significantly higher in preeclampsia group than control
group. The value of MPV among preeclamptic women was 9.25 (8-12.5) and its value among
normotensive pregnant women was 8(6.9-9.3) fl. The level of PDW among preeclamptic women
was 16.250(15.5-18) and for normotensive pregnant women, its value was 15(14-16.1) fl with

(p<0.001) in Mann-Whitney U test (Table2).

Table2: - Comparisons of platelet indices between normotensive and preeclamptic pregnant

women in Wachemo University Nigest Eleni Mohammed Memorial Referral Hospital from

January to April 2019

Platelet indices Normotensive pregnant Preeclamptic P-value
women pregnant women

PLTx10°/pl 251(139-445) 170 (97-352) <0.001

MPV({1) 8(6-9.3) 9.25(8-12.5) <0.001

PDW(f1) 15(14-16.1) 16.2(15-18) <0.001

PCT (%) 0.1975(0.098-0.398) 0.153(0.016-0.292)) <0.001

“P-value is significant at level of 0.05. The result is expressed with median (min-max) value.
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5.4. Comparing platelet indices between normotensive, non- severe and sever

preeclamptic pregnant women.

In Kruskal-Wallis H test, MPV and PDW have shown significant differences among the three
groups. The values were significantly elevated as the disease severity advances (p<0.001). In this
study, the PLT count was significantly decreased as disease progressed from normal, non-sever
to severe stage with the values 251(139-445), 196.50(110-352) and 155(97-230) for
normotensive, non-sever and severe preeclamptic pregnant women, respectively (p<0.001)

(Table3).

Table 3:  Comparisons of platelet indices among normotensive, non- severe and severe
preeclamptic pregnant mothers in Wachemo University Nigest Eleni Mohammed Memorial

Referral Hospita( WUNEMMRH) from January to April 2019

PLATELET NORMOTENSIVE NON-SEVERE SEVERE P-VALUE
INDICES PREGNANT PREECLAMPS PREECLAMPSIA
WOMEN IA GROUP GROUP
PLTx10%/pl 251(139-445) 196.5(110-352)  155(97-230) <0.001
MPV(fl) 8(6-9.3) 9(8-10.4) 9.6(8-12.5) <0.001
PDW(fl) 15(14-16.1) 16.0(15-17.1) 16.5(15.9-18) <0.001
PCT(%) 0.1975(0.098-0.398)  0.166(0.111- 0.146(0.016-0.207)  <0.001
0.292)

“The result is expressed with median (min-max) value”, “P-value is significant at level of 0.05

level.
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5.5. Inter group analysis of platelet indices across normotensive, non-severe and

severe preeclamptic pregnant women.

In Bonferroni pair wise comparison tests between groups, there were statistically significant

differences among the normotensive and non- severe preeclampsia group, normotensive and

severe preeclampsia groups as well as non-severe preeclampsia group and severe with regard to

PLT and PCT which showed significantly declining value with the severity of disease, whereas

MPV and PDW significantly increased with the severity of preeclampsia (Table4)

Table4:  Pair wise comparisons of plateletindices among normotensive, non-severe and severe

preeclamptic pregnant women in Wachemo University Nigest Eleni Mohammed Memorial

Referral Hospital from January to April 2019 (post hock)

PLATELET NORMOTENSIVE NON- SEVERE  *P- **PVALUE ***P-

INDICES SEVERE VALUE VALUE

PLTx10%/ul | 251(139-445) 196.5(110-  155(97-230) 0.019  <0.001 <0.001
352)

MPV(fl) 8(6-9.3) 9(8-104)  9.6(8-12.5)  <0.001 <0.001 <0.001

PDW(f1) 15(14-16.1) 16.0((15- 16.5(15.9-  0.018  <0.001 <0.001
17.1) 18)

PCT(%) 0.1975(0.098-0.398) 0.166(0.111- 0.146(0.016- 0.045  <0.001 0.004
0.292) 0.207)

*P- comparison of non- severe and severe preeclampsia, p-value was significant at 0.05.

**p- comparison of severe preeclampsia group and normotensive pregnancy.

*#*p- comparison of non- severe preeclampsia group and normotensive pregnancy

26



5.6. Co -relational analysis of platelet indices with mean arterial pressure in study

participants

In this study, the spear man rank order correlation of PLT indices with the MAP was computed
to evaluate their association with severity of disease. In correlation analysis, a MAP showed
statistically significant positive correlations with PDW (rho =0.731, p <0.001), and MPV
(tho=0.674, p<0.001). Moreover, MAP showed significant negative correlation with PLT (rho= -
0.503 and PCT (tho=-0.369, p<0.001) (Table5)

Table5: - Correlation between Platelets indices with Mean Arterial Pressure for the study

participants in Wachemo University Nigest Eleni Mohammed Memorial Referral Hospital from

January to April 2019
PLATELET INDICES
PLT MPV PDW PCT

MEAN rho -0.503 0.674 0.731 -0.369
ARTERIAL
PRESSURE(MA
P)

<0.001 <0.001 <0.001 <0.001

Correlation is significant at the 0.01 level (2-tailed)
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5.7. The diagnostic role of platelet indices for preeclampsia

The ROC curve analysis was used to determine the optimal cut-off values of PLT indices for
prediction of preeclampsia. The analysis showed that PLT can differentiate normotensive
pregnant women from preeclamptic pregnant women at a cut off value <224x10 3 ul with
sensitivity of 88.3%, specificity of 64.2%, PPV of 71.1% and NPV of 84.5% with an AUC of
0.858. Whereas MPV can differentiate normotensive pregnant women from preeclamptic
pregnant women at a cut off value >8.55f1 with sensitivity of 86.6 %, specificity of 89.2%, PPV
of 88.9%, NPV of 86.94% while PDW can differentiate normotensive pregnant women from
preeclamptic pregnant women at a cut off value of >15.45 with sensitivity of 98.3 %, specificity
of 91.7%, PPV of 67.42%, and NPV of 96.86%. The PCT at cut off value of <0.1915% with
sensitivity of 83.3%, specificity 52.5%, PPV of 63.68% and NPV of 75.86% can differentiate
normotensive pregnant women from preeclamptic women. PDW has largest area under the curve
(AUC=0.986; 95%CI (0.970, 1), indicating as it is the best parameter for predicting
preeclampsia. The second most important predictor identified was MPV (AUC=0.954; 95%CI
(0.925, 0.984) followed by PLT (AUC=0.858; 95%CI (0.801, 0.916) (Figure 3 and table6).
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Table6: -The Diagnostic values of plateletindices for preeclampsia among study participants in

Wachemo University Nigest Eleni Mohammed Memorial Referral Hospital from January to

April 2019.
Platelet Sensitivity(% Specificity PPV NPV Cut-off AUC (95%CI) P-
indices (%) (%) (%) value Value
PLT 88.3 64.2 71.1 845 <224 0.858 (0.801,0.916) <0.001
MPV 86.6 89.2 88.9 86.94 >8.55 0.954 (0.925,0.984) <0.001
PDW 98.3 91.7 67.42 96.86 >15.45 0.986 (0.984, <0.001
1.000)
PCT 83.3 52.5 63.68 75.86 <0.1915 0.779 (0.707,0.851) <0.001

P-value is significant at level0.05.
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Figure3:The ROC curve analysis of PLT indices for study participants in WUNEMMRH from
January to April 2019.
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6. DISCUSSION

The current study noted significantly low level of PLT and PCT while higher MPV and PDW
among preeclampsia group than normal pregnancy as well as this value was more pronounced
with severity of the disease. As the severity indicators, PDW and MPV showed positive
correlation with MAP, where as PLT and PCT showed negative correlation. From ROC curve
analysis, PDW has highest AUC, which was followed by MPV, PLT and PCT respectively.
Among the total study participants, twenty-eight (28) of them appear with thrombocytopenia and
level of thrombocytopenia increased with severity of hypertension. That means 14 cases of
thrombocytopenia occurred among severe preeclampsia group ,8 cases in non-severe
preeclampsia group and 6 cases was observed among normotensive pregnant women. This can
persuade scenario of absence of proteinuria may not exclude preeclampsia as stated by revised

guide line of study of hypertension in pregnancy(58).

The median of 170 (97-352) x10°/ul versus 251(139-445) x10°/ul represented PLT among
preeclamptic pregnant women and normotensive pregnant women respectively (p<0.001) and
251(139-445), 196.5(110-352) and 155(97-230) ><103/u of PLT among normotensive pregnant
women, non-severe preeclampsia and severe preeclampsia group respectively (p<<0.001). This is
because of increased burden on placental endothelium following severity of disease, result in

increased vascular reactivity and PLT activation in turn give rise to consumption of PLT(14).

Concordant finding with our study was documented from study done in Korea which revealed
lower PLT in preeclamptic pregnant women than normotensive pregnant women, but unlike our
finding, the study didn’t found significant difference between normotensive and non- severe
preeclamptic pregnant women(35). Similar finding with our study was documented from study
done in Brazil(40). Another studies done in India reported similar finding(36) and the study in
similar area India(37) reported also concordant finding with our data . Our result was also in
agreement with similar study done in Egypt(51) and the finding was also confirmed by study
from similar area which relate severity of preeclampsia with decreasing level of PLT (52). The

study from Ethiopia also noted the depletion of PLT with severity of preeclampsia(54).
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On the other hand, in harmony withour result, the study done in turkey revealed significantly
lower PLT among non-severe preeclampsia group than normotensive group with (p=0.0008,
p<0.01) study, but in contrary to our finding, this study was not observed significant difference
between severe preeclampsia group and normotensive pregnant women regarding this parameter
(p = 0.086; p>0.05) as well as between non -severe and severe preeclampsia group(34).Similar
with this study, but different from our result, the study done in turkey didn’t found significant
difference with regard to PLT between preeclamptic and normotensive group as well as the
significant difference was not observed in terms of severity of disease(22). Another study also
didn’t observed significant difference with regard to PLT among preeclampsia group and
normotensive controls(45). The more likely cause for conflicting result might be the variation in
sample collection time, the time dependent PLT activation due to maximal delay between sample
collection and analysis which not concern our study, because all the samples were collected and
analyzed within not more than one hour. The effect of anticoagulant used and the variation in
hematological analyzer and small sample size which may affect evaluating power of real

difference.

In accordance with our study, the study done in Sudan documented lower PLT among
preeclamptic pregnant women than normotensive pregnant women, but in contrary to our
finding, the values were not statistically significant(53).The cause for inconsistent finding might
be the presence of confounders in their study that have similar effect on PLT as preeclampsia
even in normotensive pregnant women, so it is difficult to discriminate change in PLT indices
between the groups. Another likely cause might be the small sample size that they compared
PLT indices between 37 preeclamptic and 50 normotensives on a total of 87 study participants.
This is in contrary to understanding power and rules of thumbfor determining sample sizes

recommended by VanVoorhis CW, Morgan BL(59).

The current study revealed 28 thrombocytopenia cases 6 in normotensive group, 8 in non-severe
preeclampsia group and 14 among severe preeclampsia groups. This was comparable with the
finding of study documented 30 cases, 9 in non-severe preeclampsia patients and 21 cases in
severe preeclampsia, but unlike our finding this study not found thrombocytopenia in

normotensive group(37). But slightly larger value of 33 case among severe preeclampsia group
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was documented from another study(38). But smaller value of 16 thrombocytopenia cases
among study subjects was documented in another study(48). While lower value of 11 case was
documented from another study(50). But larger report of 56% thrombocytopenia case was
documented from study done in India among preeclampsia cases(39). In contrary to our finding
studies such as (40, 43) noted normal range of PLT count among all study participants.
Furthermore, studies not found thrombocytopenia among normotensive pregnant women, unlike
our study. But our study document 6 cases of thrombocytopenia among normotensive pregnant
women which is 5%. This might be due to gestational thrombocytopenia because it can occur in
approximately 8%-10% of all pregnancies due to hemo-dilution, aggregation and consumption of
PLT but in preeclampsia it is more correlated with severity of hypertension. It is a common
clinical manifestation of decreased bone marrow production, increased spleen sequestration and
accelerated destruction of PLT, but in preeclampsia, the third cause is suspected due to
placental-vascular endothelial activation, but unknown mechanism also can lead to the

phenomena(60).

In our study, the PLT cutoff value was <224x10°/ul to discriminate preeclamptic women from
normotensive pregnant women with sensitivity, specificity, PPV, NPV of 88.3%, 64.2%, 71.15%
and 84.5% respectively with an AUC of 0.858. The finding was inconsonance with the study
done in Brazil which documented cutoff value < 221x10°/ul with sensitivity of 68.97% ,
specificity of 70.69% and AUC of 0.73 with ( p <0.001)(40). Whereas slightly larger cut off
value of <248x10°/ul was documented from study done in Saud Arabia(43) ,but smaller cut off
value of <198,000/ul was reported by study done in Egypt with a sensitivity of 90% and
specificity of 92% to differentiate normotensive pregnant women from non-severe-preeclamptic
patients (51). Concordant finding with our result was documented from another similar study
done in Egypt, which documented cut off value of <233 x10°/ul  with sensitivity of 81.5
7,specificity of 8.3%(52) but unlike our study it documented lower AUC of 0.17. The cause
might be difference in hematological analyzer. Because some analyzers can over estimate some
parameters and under estimate than others(23) Similar to this finding but slightly smaller cut
off value of <190x10%1 than our data, with AUC of 59.3% , was reported from study done in

turkey(34). Therefore the current study noted PLT has significant role in discriminating presence
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or absence of preeclampsia despite few studies in literature didn’t found significant

difference(53).

The current study documented lower PCT value of 0.153(0.016-0.292) % (p<0.001) among
preeclamptic pregnant women than 0.1975(0.098-0.398) % for normotensive pregnant women.
Whereas the values 0.1975(0.098-0.398) %, 0.166(0.111-0.292(%, 0.146(0.016 0.207) %
represent normotensive, non-severe preeclampsia group and severe preeclampsia group
respectively. In agreement with this finding, study done in Korea revealed decreased level of
PCT among preeclamptic than normotensive pregnant women (35) but unlike our study
significant difference was not observed between normotensive and non-sever preeclampsia
group. Similar finding with our study was documented from Brazil(40). But in contrary to
current study, significant difference between preeclamptic and normotensive pregnant women
was not observed from the study done in turkey(22) and similar to this finding but different from
our result, study from Sudan didn’t observe significant difference between preeclamptic women

than normotensive pregnant women (53).

Based on our finding at cut of value of <0.1915% with sensitivity of 68.3% and specificity of
69.2%, PCT can differentiate normotensive pregnant women from preeclamptic pregnant women
and it has AUC of 0.776, (p <0.001). This makes it as good marker to predict preeclampsia.
Comparable cut off value of <0.179% was documented from Brazil with sensitivity of 55.17%
,specificity of 84.48% and AUC of 0.69 ,(p =0.0007) but unlike our study the authors concluded
it was not the good candidate marker for prediction of preeclampsia as compared to other PLT
indices(40). Similar to this finding, but unlike our result, AUC of 0.37 was documented from
study done in Korea(35). In agreement with our finding another study documented PCT as best
marker for prediction of preeclampsia(61). Therefore, our result persuade, PCT tends to decrease
with severity of preeclampsia. Because rate of PCT under 0.1% is an indirect sign of PLT
transfusion and it is a more specific determinant than PLT number in thrombocytopenic patients
including preeclampsia(62).But inconsistencies between researches need further scientific study

on this field.
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According to the finding of current study, the value of MPV was higher in preeclamptic women
as compared to normotensive women. It accounts, 9.25(8-12.5) fl and 8(6-9.3) 1 (p<0.001) for
preeclamptic women and normotensive women respectively. This value was also increased with
severity of hypertension and accounts 8(6-9.3) fl, 9(8-10.4) fl, 9.6(8-12.5) fl with (p<0.001) for
normotensive, non —severely preeclamptic and sever preeclampsia group respectively. This is
due to marrow production of young PLT with large volume as compensatory mechanism for
consumption and destruction of PLT in preeclampsia (43).Our Result is in agreement with
finding from Turkey which documented significantly higher value of MPV in preeclamptic
pregnant women as compared to the normotensive pregnant women(22).In consonance with our
result, MPV increased as the disease severity increased from study done in Korea(35). Similar
finding was documented from India(36). In accordance with our result study from done in turkey
documented significantly higher MPV between the severe preeclampsia group and control group
(p = 0.009; p<0.01) but in contrary to our study, significant difference was not observed between
non severe preeclampsia group and control group(34).Though the current finding was supported
by similar studies (40),(46), (47), (48), (51),(52),(53),(54),inconsistent result was documented
from(43),(44),(45),(49). The inconsistency between results of different studies might be due to
difference in analyzer used and effect of anticoagulant. Because derived parameters of PLT are
highly dependent upon the individual technology and are influenced by the anticoagulant and
delay time from sampling to analysis. That means in impedance counting the MPV rises over

time as the PLT swell in EDTA, can increase of 7.9% within 30 minute(23).

From ROC analysis, at cut off value >8.55fl, MPV can differentiate preeclamptic pregnant
women from normotensive pregnant women with a sensitivity of 86.6%, specificity of 89.2%,
PPV of 88.9% and NPV of 8.9%. As noted by the study, this value has AUC of 0.954.
Comparable result >8.35 fl was documented from study conducted in turkey with sensitivity of
68% and specificity of 52% and AUC of 0.603 for prediction of preeclampsia(22). But slightly
larger value of >9.31l, was reported from Egypt with sensitivity of 90.0% and specificity of 92%,
and with AUC of 0.885(51). While another study in Egypt document value of >9.5f1 with
sensitivity of 92.6%, specificity of 87.0% and with AUC of 0.940 to predict the development of
preeclampsia(52). Comparable cut off value of >9.6fl with this study, but larger than our study

was documented from study done in Brazil. This value has sensitivity of 51.72%, specificity of

35



82.76% and AUC of 0.72(40). Therefore, in view of this finding, MPV can be the good
candidate marker to discriminate the presence or absence of preeclampsia though conflicting
report for disease prediction along with PDW in literature(63). In response to PLT activation
and consumption in preeclampsia, immature PLT which inter circulation have functional
modification than mature PLT, because they are active metabolically as well as
enzymatically(64). Furthermore, as concluded by systematic review conducted in Italy, the
function and role in thrombosis related condition such as hypertension in pregnancy must be well
understood for PLT as well as periodic monitoring of markers such as MPV play great role in
controlling the incidence of complications(65). So not only the PLT count but also its function

should be carefully assessed in diagnosis of preeclampsia for future.

The current study documented significantly increased value of PDW in preeclamptic pregnant
women as compared to normotensive pregnant women and showed gradual increase as disease
severity increased. In harmony with our study, similar study done in Brazil documented
increased level of MPV and PDW in pre-eclampsia as compared to control group (40) and the
same finding was documented from study done in India(36). Concordant finding was
documented from similar study done in Korea which revealed increased level of PDW as the
disease severity progressed(35).But unlike our finding, similar study conducted in Turkey didn’t
found significant difference between preeclamptic women and normotensive women(34) ,but
recent cohort study done in India, revealed increasing level of PDW and MPV along with
decreasing of PLT as pregnancy advances, and these changes are more pronounced in
preeclampsia(48). In contrary to our finding another study from Saud Arabia didn’t document
significant difference regarding this parameter between preeclamptic and normotensive
women(43), but authors in another study revealed PDW as simple, specific and practical marker
of activation of coagulation(66). Other studies which documented similar finding with our study

were (42), (44),(46),(47),(51),(52),(53),(54).

Therefore, PLT activation in preeclampsia might be the cause for increased level of PDW.
Because it gives rise to size anisocytosis due production of large PLT in response to
consumption. Another is the heterogeneity in morphology of PLT upon activation, due to

development of pseudopodia(67). This in turn can increase the distribution. This is why PDW
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was higher in preeclampsia group than normotensive pregnant women. The conflict in report

between studies might be due difference in hematological analyzers used.

Based on the finding of current study, the cutoff value of >15.4fl for PDW can discriminate
preeclamptic pregnant women from normotensive pregnant women with sensitivity of 98.35%,
specificity 91.7%, PPV 67.42% and NPV 96.86%(p<0.001). This value has AUC of 0.986. In
harmony with our finding, study done in Korea documented comparable cutoff value of >13.51]
as the optimal cut-off level to the predict severity of preeclampsia with AUC of 0.74(35).But
unlike or finding, smaller AUC 0.611 for PDW was documented from study done in turkey
which accounts the sensitivity of 64%, specificity of 50%, PPV of 65.8% and NPV of 48.1 % for
prediction of preeclampsia(22).Unlike this finding, but comparable with our result, cutoff value
of >18.3fl,was documented from study done in Brazil as optimal cut-off point for prediction of
preeclampsia with sensitivity of 55.17%, specificity of 86.21% and AUC of 0.77 (40). Our study
documented slightly larger cut off value than study done in Egypt, which revealed cut of value of
> 12.611 with sensitivity 90%, specificity 92%, PPV 91.8% NPV 90.2% and AUC of 0.886 to
discriminate normotensive women from non-severe-preeclamptic women(51). Another similar
study done in Egypt revealed the cut off value of >19.911, with sensitivity of 96.3, specificity of
91.3 and AUC of 0.980(52), which confirmed finding of our data with regard to AUC, that due
to its large AUC this parameter was found as the most important predictor of preeclampsia as

compared to other indices.

Therefore, despite conflicting reports regarding PDW in the literature, most studies explained its
relation with preeclampsia. Our study also found it was the outstanding parameter for prediction
of preeclampsia due to its large AUC. Because as the general rule of thumb for interpreting
AUC, for evaluating the diagnostic ability of a test in discriminating the true disease status of a
patient, AUC of 0.5 indicates no discrimination, 0.6>AUC>0.5 indicates poor discrimination,
0.7>AUC>0.6 indicates acceptable discrimination whereas 0.8>AUC>0.7 indicates excellent
discrimination but AUC>0.9 indicates outstanding discriminationas recommended by Yang S,
Berdine G(68).In view of this information, PDW and MPV were the outstanding discriminators of
presence or absence of preeclampsia whereas PLT and PCT were excellent discriminators of

presence or absence of preeclampsia. So, attention should be given to these parameters during
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diagnosis of preeclampsia because the indices especially PDW and PCT were the newly added
PLT markers for the diagnosis of an adverse outcome in preeclampsia even in women

presenting with normal PLT counts(26).

Regarding correlation of PLT indices with MAP, our study noted significant positive correlation
between PDW and MPV with MAP with (r =0.731, p <0.001) and (r=0.674; p<0.001) for PDW
and MPV respectively. According to our data, significant negative correlation was observed
between MAP with PLT (r=-0.503, p<0.001) and PCT (r=-0.369, p<0.001). In consonance with
our result, study done in Korea revealed statistically significant positive correlation PDW with
MAP with (r=0.231, p <0.05) but in contrary to our result, other PLT indices were not showed
significant correlation(35) . But another study documented, MPV as the severity marker of
preeclampsia(69). Concordant finding with our study was documented from study done in Egypt,
which found statistically significant positive correlation of PDW (r = 0.902, p = 0.000) and MPV
(r = 0.475; p = 0.000) with MAP and noted MPV  as possible modest marker and PDW as
thebest marker for predicting severity of hypertension(52). Similar with current study, finding
from study done in Asia noted negative correlation of MAP with PLT, while positive correlation
was observed in MPV and PDW(46).Another study done in Datta Meghe confirmed this
finding(47).In harmony with our finding study done in Gondar also revealed the positive
correlation between PDW and MPV with MAP (=0.43, p<0.001) and (r= 0.37; p<0.001 for
PDW and MPV respectively(54).

Therefore, in view of our result, the inflammatory role PLT in preeclampsia can be the likely
cause for making these indices as indicator and predictor of severity of preeclampsia.
Furthermore, rather than relying on PLT count alone, using all the PLT indices in combination
while diagnosing preeclampsia may guarantee reliable diagnosis, since they compensated
limitation of one another. In light of current study, likely cause for thrombocytopenia observed
among the study participants, might be consumption of PLT as well as hemo- dilution, however,
for the sake of the scope, the study didn’t assessed another contributing factors for occurrences
of thrombocytopenia, so this area and applying PLT functional test on preeclamptic patients in

comparison with normotensive pregnant women need additional study in feature especially to
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quantify the level of markers such as CD31, CD40L, CD42a, CD61, CD62 and CD63 using flow

cytometry principle to substantiate their role in the diagnosis of preeclampsia.

Even though, examining the samples on microscope to exclude the error of machine and to
appreciate morphological changes of PLT especially on preeclamptic patients, analyzing sample
with minimum delay to reduce likelihood of time dependent PLT activation as well as
incorporating somePLT indices such as PCT which is not studied as many times as other indices
in preeclampsia were among the strength of current study, the study was not free from some
limitations. Since all hematological analyzers didn’t include all PLT parameters, this study was
not included platelet- large cell ratio as the parameters. The study was not longitudinal to include
serial analysis of PLT indices throughout different trimesters to evaluate whether it is possible to
predict preeclampsia before second half of the pregnancy and small sample size for this cross-

sectional time.

7. CONCLUSION AND RECOMMENDATION

7.1. CONCLUSION

In summary, PLT indices such as PLT, MPV, PDW and PCT were identified as good candidate
markers for prediction of preeclampsia and can be the criteria to diagnose the disease. Increasing
of MPV and PDW, decreasing of PLT and PCT showed significant change with severity of
preeclampsia. Their pattern not only predicts development of preeclampsia but also show
severity of hypertension. The PDW with largest AUC was the main parameter in predicting
preeclampsia and the MPV found to be the next.

7.2. RECOMMENDATION

» Large scale longitudinal study should be conducted in study area for serial analysis of
PLT indices throughout different trimesters to evaluate whether it is possible to predict

preeclampsia before second half of the pregnancy
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» The PLT indices such as PLT, MPV, PDW and PCT should be part of routine antenatal
investigation, since it can play its role in combating bleeding problem as well as help to
induce delivery irrespective of gestational age due to thrombocytopenia in preeclampsia.

» Comparative scientific study should be conducted on quantifying the selected PLT
markers such as CD31, CD40L, CD42a, CD61, CD62 and CD63 inpreeclamptic women
as compared to normotensive pregnant women to substantiate their role for diagnosis of

preeclampsia
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ANNEXES

Annex 1: Questioner in English Version

Serial number...................... ID.NO....ovvviennn Date...........c.....

No Questions Category/response Skip to
Part-I: Socio Demographic and clinical data
1 What is your age in full year? year
2 Where do you live? (Residence) 0. Urban
1. Rural
3 What is your number of pregnancy
including current pregnancy?

4 BMI KG/M”
5. Number of previous delivery?
6 What is your Gestational age in full week?
7 Systolic blood pressure(SBP) mm/Hg
8 Diastolic blood pressure(DBP) mm/hg
9 Mean arterial pressure(MAP) mm/hg
10 Disease severity 0. Normotensive

1. Non-severe preeclamptic

2. Severe-preeclamptic
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Laboratory data

1 Proteinuria (0, +1, +2,
+3.....)
2 PLT x10°/ul
3 MPV fl
4 PDW fl
5 PCT %
Annex2. Questioner in Amharic Version
Té €TC ..o, ao)\f RTC............ .
*TC | TP avf\(\ HAA
1 AL D (Nao-h oo ) 0o 1D
2 PaoCe N3P ¢ - 0. nto1
1. 1nC
3 nNgt oom™
4 ANTHE I ACTHPA?
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O7F 0 PALPA?

MmO oC /AT 10-?

PLI° Vbl oM} mm/Hg

PANG-16 Goo-G

@Y Tyt Goo-G TCET7 aomy

PLT x10°/ul
MPV fl
PDW fl

PCT %
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Anex3: Questionnaire Hadiyisa version

Annanaaxi Xigo.............ceeunn. Summa..............ooeeeenn. Balla...............ooeeal.
xigo Xamicha Dabacha hige
1 Umur mee’0?
2 Heech beyy hanno? 0. Beero’o
1. Hax uulla
3 Lanfoolanina meekore?
4 Guurat
4 Meekore qacho qattakka;a?
5 Kado lanfoolania mee saanta?
6 Xiiqq gafech mm/hg
Laaboraatoore’l xambo
1 Shuim prootiin gaxoom
2 PLT x10°/ul
3 MPV fl
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PDW

PCT

%

54




Annex-4. Procedure for Venous blood collection

Supplies
» Disposable glove
» BD Vacutainer tube (EDTA anticoagulant tube)
» Dry gauze
» Cotton Swab
» Vacutainer tube holder
» Needle with holder
» 70% Ethanol alcohol
» Tourniquet
» Band aid
» Safety box

» Waste disposal bag

Method (procedure)
1. Assemble the necessary materials and equipment

2. Thread the short end of the double-pointed needle into the holder and push the tube

forward until the top of the stopper meets the guide mark on the holder

3. Identify the right patientand allow her to sit comfortably preferably in an armchair

stretching her arm
4. Reassure the patient

5. Apply the tourniquet
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10.

11.

12.

13.

14.

15

16.

17.

18.

19.

20.

Prepare the arm by swabbing the antecubital fossa with a gauze pad or cotton moistened

with 70% alcohol.

Grasp the back of the patient’s arm at the elbow and anchor the selected vein by drawing

the skin slightly taut over the vein
Insert the needle properly into the vein,;

Then the point of the needle is advanced 0.5-1.0cm into the subcutaneous tissue (at an

angle of 45°) and is pushed forwardat a lesser angle to pierce the vein wall

When the needle is properly in the vein, the vacuum tube is pushed into the needle holder

all the way so that the blood flows into the tube under vacuum.
The tourniquet should be released the moment blood starts entering the vacuum tube

After drawing the required blood sample, apply a ball of cotton to the puncture site and
gently withdraw the needle.

Instruct the patient to press on the cotton

Remove the tube from the vacutainer holder and gently invert several times. Invert 5-6

times for EDTA tube.

. Label the tubes with patient’s name, hospital number and other information required by

the hospital (before the patient leaves the collection area)

Re-inspect the venipuncture site to ascertain that the bleeding has stopped.

Do not let the patient go until the bleeding stops. If bleeding does not stop apply band aid
Farewell to the patient with smile

Clean up supplies from the work area, remove gloves, and wash hands.

Discard all contaminated supplies in a biohazard disposal bag.

56



Annex 5. SOPS
1.1. SOP for MINDRAY-BC3000-Hematology Analyzer
Specimen Requirement
1. Whole blood specimen collected in K2EDTA anticoagulant tube.

2. The instrument aspirates approximately 13l of whole blood and 20ul for pre-
diluted mode

3. Transport and Storage:2-8 °C
Cause for rejection
4+ Hemolysis
4+ clotted specimen
4+ Tube not filled with minimum volume
4+ Improperly labeled specimen.
Reagents
» Diluent
» Lysing reagent
» Cleaner
» Hematology Control
Reagents preparation:
Reagents are commercially prepared.

Reagents stability and storage: All reagents are stable at room temperature up to their expiry

date.
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Principle

It uses electrical impedance method for counting and cyanide free method for hemoglobin. The

Mind ray BC-300 performs speedy and accurate analysis of 19 parameters including a 3-part
WBC differential plus histograms for RBC, PLT and WBC in blood (WBC, LYM%, MXD%,
NEUT%, LYM#, MXD#, NEUT#, RBC, HGB, HCT, MCV, MCH, MCHC, RDW-CV,
RDWSD, PLT, PDW, MPV, and PCT) and employs three detector blocks and two kinds of

reagents for blood analysis. The WBC count is measured by the WBC detector block using the

Direct current (DC) detection method. The RBC count and platelets (PLT) are taken by the RBC

detector block, also using the DC detection method. The HGB detector block measures the

hemoglobin concentration using the non-cyanide hemoglobin method

Acceptable background count
WBC, RBC and HGB <0.5% but PLT<1%

Background Abnormal

When testing background, one or some of the test results are out of the reference range.

1.

Contaminated diluents, diluents lines or bath (s);
Expired diluents;
The tubes at the back of the analyzer are pressed.
Recommended Action
Check if the diluents are contaminated or expired;
Check if the tubes connected at the back of the analyzer is pressed;

Enter the “Count” screen and press [STARTUP] (or [F3] of the external
keyboard) todo the startup procedure;

If the problem remains, enter the “Service — Maintenance” screen and do the
probe cleanser cleaning procedure as instructed in operation manual. When
the procedure is finished, return to the “Count” screen and do the

backgrounds check again.
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Quality control

Quality control checks (low, high normal) were performed according to the laboratory’s protocol
before running patient sample. Commercial control materials were properly warmed and mixed

according to the manufacturers’ recommendations.
Procedure to perform patient testing
» Mix the sample sufficiently
» Remove the plug while taking care not to allow blood scatter
» Set the tube to the sample probe and in that condition, press the start switch

» The buzzer sounds two times - "beep, beep" - and when the LCD screen displays
"Analyzing, “remove the tube. After that, the unit executes automatic analysis and
displays the result on the LCD screen. Then the unit turns to the Ready status, becoming

ready for analysis of the next samples.

» When the LCD screen displays "Ready," prepare the next samples and repeat the above

procedures.
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Description of

hematology analyzer.

Platelet (PLT) indices

analyzed with MINDRAY-BC 3000-plus

Parameter Description Calculation Unit
Platelet count(PLT) Total Directly measured Micro
amount of litter(x 10°
PLT in a ul
micro litter
of blood
Mean plate late volume(MPV)  Analyzer- MPV (f1) = %X 10>yl Femtoliter(
calculated fl
measure of
thrombocyt
e volume
Platelet distribution Indicator of PDW= Width of the size Femtoliter(
width(PDW) volume distribution curve in fl at the fl)
variability 20% level when the peak
in PLT size  distribution curve is taken as
100%
Platelatecrit(PCT) Volume PCT = M’Vl (()fOD:()PLTX 103/l Percentage
occupied by (%)

platelets in

the blood
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1.2.SOP FOR WRIGHT STAINING
Reagents

Wright’s stain Reagent: Wright’s stain deteriorate rapidly when the stain absorbs
moisture or is stored at high temperatures or in bright sunlight. wright’s stain should also be

renewed every 3 months and left 3—5 days before being used.
PH 6.8 buffered water Reagent:Some users of Wright stain prefer to use 6.4 buffered water
Method

1. Place the air-dried smear film side up on a staining rack (two parallel glass rods kept Scm

apart).
2. Cover the smear with undiluted filtered stain and leave for 1 minute

3. Add equal the volume of pH 6.8-buffered water (i.e., the same number of drops as the

stain)
4. Mix by blowing until a metallic sheen appears.
5. Allow the diluted stain to act for 3-5 minutes
6. Wash off the stain with running tap water/wash bottle

» Don’t tip off the stain, because this will leave a fine deposit covering the

film.

7. Wipe the back of the slide clean and stand it in a draining rack for the smear to dry (head
part down).

8. The blood film should appear neither too pink nor too blue

9. Then after examine the blood film microscopically by 100x oil immersion for platelet

clump and the number, platelet count 8-20 called adequate.

Note; if platelet clump is seen and pseudo thrombocytopenia is confirmed, replace

EDTA and repeat the test with sodium citrate
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Annex 6: - Information sheet in (English Version)

Good morning/good afternoon. My name iS...........ccoovvviiiiniiniennnnnnn.. I am working for
investigators of study conducted on pattern of platelet indices during pregnancy as potential
markers for prediction of preeclampsia among pregnant women attending WUNEMMRH. The
purpose of this study is to evaluate the pattern of platelet indices in preeclampsia compared to
normal pregnancy. You are invited to participate in the study after giving your consent by giving
blood samples of 3mlwhich is collected from your arm. There will be some pain during blood
collection but this is the normal fate of the procedure it is not serious and not harmful to your

health. There is no additional time required from you to stay during study.

There is no any financial benefit to you. But the result of the study will be used for your clinical
care as well as plays a role if platelet indices could use for diagnosis and prediction of
preeclampsia and will play a role in minimizing maternal mortality and morbidity rate. There is
no compensation for using your blood sample. The results of the laboratory findings will be kept
confidential and could only be accessed by the researcher and the responsible physician. There

will be no personal information to be attached to your data.

You have full right to refuse, withdraw or completely reject part or all of yourparticipation in the
study. But we encourage your full participation as your taking part in this study is very important
and helps for planning preeclampsia control and prevention measures. Your withdrawal of
consent will not affect your right to receive medication. If you have questions, you can ask at any

time and also I will provide you the answers. You may contact me at e-mail address

solomongebre 1 6(@gmail.com or mobile +251 916538444

Are you voluntary to participate? 1. Yes 2. No
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Annex 7: - Information sheet (Amharic version)

MG LOATAT! A'h AP/ PICIPIE i ANAAD-::
ALY PATHA Tatat 9104 £29° 98917 AT  NMrAMC BT NLY°
M 90281 PolooM@7 (T ATIOP LLSSA ©f OMPA®- TGT5 9°CI°C
AT LS. Noondt AL AIFAU-:

PTGEI® Can hEol  RuICHE PANL-PL AL T9°VCT N PI°CI°C 174 +7%-
°NC hE 4P LTT OWPTT ACAP® O WP PTGk AAdd WIS PT
AINBFAU:: PTG E AA%T TATAT P97.04 £29° 924 1TF AD-T A7 T 1NOAM-C
0 029° ANHAE 9°n70 1 PoLooM@-7 NS AZIOP LLASA PULAMT A0 10
MY PTG T 24 AooOHG 4225 hWP'r 3 TLANTC (A7& PAL T PoLP7)
PLI° Goo-G hn7L AL LAMA: LY PLI° GovG (1L9°2P @0T ONHY TG+
NooATEP go-f- £LI° 9°Covd- O-MTPT A%IOP 0LA LOMPIA:TGE NCHP
AL POLLavMN@ 15T PAA T ATGE POLEMST Tan14 LRI h@TCI°: h TGk
POLeTT T 9°19° AL CTVHA TP9° 0LTL®-9° hTSE NI @t (ACTHS
@OF 1 NF°hOFa PLI° Vbt PASETT IS AR YT Aaodih EmPoIN: hCHP
°GTim- ovlB AST NAM-TLI° AL PULLLIM PI°Covd- @My oo oo+
NOATELRrE AITMOP S ATGE 9497 NF TP9° AL AILTLMA ALITTAL
AOBAU-NHY TST AL PALTT TPE N1 ®9° (%1 AmEES 9°AT ALTT
LTANNTSE AL PAATGEI® P71 NovUA  POILLT oo ool AAPT:
N1 ®9° 03T 0TG5k AL CALTT TPE AovovpAn LTS 73! N7+ TAD hLé-A
ALTTY LTAN::

nAn:- 091653 8444

Email: solomongebre16@ gmail.com
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Anex8: Information sheet (Hadiyisa Version)

Xumma gattakka’a/hossakka’a? abbaachi/aayyich..........................l yamamoommo.
Ka hospitaalanne lanfoollanone qooccamoo xiqqi gafech jabbone saarayyoo saarayyaanina
baxummuuyyi siidamoommo.. Ka saarayyim baxikim horoor woshi jimm unversiteiinse eeyite
sidaakkohan ihukkuuyi Eebikkina ki’nnem kasarayyim baxonne baxxantakona eeyyite
xaiminoommo. Ka saarayyim baxikim horoor woshi plaatileetaa yakkam xiiqqi baxanch
annanaat hinkid lanfoollanone qooccamoo xiqqi gafech jabbo laimina awwaadooko yoohan
thukkuuyi kinem baxantakken eeyyite uwwitakolas sas militer 3ml teim mat qash qax gaxoom
xiga uwwitakamo. Uwwtakkam xiigim lulei xiiqqi woro’l xisso lagqakkona hara’mmookko.ku
saarayyim baxim kinenne afisoo hawoj beee’an ihukkuuyi, Ayyi ki’'n uwwitakkam xambim
daphitenne te’immoqqo’onne amadamoohan ihookko. Ka sarayimanne baxamanch kinena
maham bi’l haramat hee’ubeeaarem ka saarayyimiins siidamoo mish lanfoolanone qoocamoo
xiiqqi gafech jabbo hooo’lamiminaa ege’liminaa awaadookko. xamboomannem summa
ayyoommanoo cakkisooluch kitaabamooyyo. Ka saarayyim baxonne
hamaaramimmina(baxxamimina) doo’lbeelas hink ammanem uullisimma xantakkamo. Woshsh
thukkarem ki’n uwwitakkam sawwit ka jabbo hoo’illamimmina aege’illimmina odim ka jab
mashkainne waroo ciiluwikaa amo’i leho hoo’llamimina issamoo yakitina lobakata awwaadohan
thubikkina baxxantakkamisina qoxxinsoomo. xa’mmich yoolash hinkammanem xa’immimma

xantakkamo.

Baxxantakeena iittantaka’a? 1. Eeyya. 2. Aa’e

Silka 0916538444

limeela/solomongebrel6(@gmail.com
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Annex9: - Informed consent form English version

I have read or understood the information sheet above and clearly understood the purpose and
anticipated benefit of the research. I hereby need to assure with my signature below that I,
without any coercion or forceful act by the research team, have decided to voluntarily participate

in the study.

Study subject’sSupervisor’s

Code number........................ Name....oovveeeeeeeeeeeeeenn
Signature..........cccceeeveerveennnene Signature..........cceeveenveeieennnns
Date. .o Date..coeeeeeeeeeeeeee

Annex 10: - Informed consent form (Amharic version)

NALL 1 AAAEL TG ETGATKG TPINATIN IR, L HTGHA LATHHT 99 P (11 LLTINCOFILP ANy e
PrRINGCTRALIPITNUS

£ O AR AHPATY, @,

aALLTC (g P T ol N

LN P PY e
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Annex 11: - Informed consent form (Hadiyisa version)

Hanaan caakkukki saarayyim bax horoor wosha aawwaadoo siyya’aamisinne qoossaa ka
saarayyim baxonne daayyameena ayyim giddisoo’in doo’illinne qoodumman ihukkisa

furma’inne naqgasoommo.

Baxxamaanch Seeregessiisanch

Annanaax Xigo..................... Summa..........ccoooeiiinnnn.
Furma.................ol Furma................o
Balla........oooo Balla........oooo
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