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Abstract
Background: Preeclampsia	 (PE)	 is	a	pregnancy-	related	 illness	characterized	by	high	
blood	pressure	 (BP)	and	proteinuria	after	 the	20th	gestational	week	 (GW).	Platelet	
(PLT)	parameter	changes	are	the	common	hematological	abnormalities	observed	in	PE	
patients.	The	main	aim	of	this	study	was	to	assess	the	role	of	PLT	parameters	for	PE	
diagnosis among pregnant women.
Methods: A	 comparative	 cross-	sectional	 study	 was	 conducted	 at	 the	 University	
of	Gondar	 Specialized	Hospital.	A	 total	 of	 126	pregnant	women	 (63	normotensive	
[NT] and 63 PE) were recruited using a convenient sampling method. Three milliliter 
blood	 was	 collected	 from	 each	 participant,	 and	 PLT	 parameters	 were	 determined	
using	Sysmex	XS-	500i	analyzer.	An	independent	t-	test	supplemented	with	receiver-	
operating characteristics (ROC) were used for comparisons and diagnostic value of 
PLT	parameters	between	the	study	groups.
Results: Platelet count (PC) was significantly lower in the PE group compared to that 
in	the	NT	group,	whereas	mean	platelet	volume	(MPV),	platelet	large	cell	ratio	(P-	LCR),	
and	platelet	distribution	width	(PDW)	were	significantly	higher	in	PE.	MPV	had	the	
largest	area	under	the	curve	(AUC)	[0.91:	95%	CI;	0.85–	0.96]	followed	by	PC	[0.79:	
95%	CI;	0.72–	0.87].	MPV	can	differentiate	PE	patients	from	NT	pregnant	women	at	
cut-	off	value	≥12.10	fl	(84.1%	sensitivity	and	87.3%	specificity)	while	PC	can	indicate	
PE	at	a	cut-	off	value	≤176.5	× 109/L	(65.1%	sensitivity	and	87.3%	specificity).
Conclusion: A	decreased	PC	and	an	increased	MPV,	P-	LCR,	and	PDW	can	be	used	as	
a	simple,	cost-	effective,	quick,	and	reliable	method	of	PE	screening.	Of	them,	MPV	is	
the best indicator of PE.
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1  |  BACKGROUND

Platelets are small anucleated cell fragments that are generated from 
megakaryocytes	and	normally	circulate	 in	the	blood	as	an	 inactive	
state.1,2 They play a central role in regulating hemostasis through 
primary	 hemostasis,	 support	 of	 coagulation,	 and	 even	 antifibrino-
lytic effects.3,4	PC	and	PLT	indices	such	as	MPV,	P-	LCR,	PDW,	and	
plateletcrit	 (PCT)	are	among	the	PLT	parameters	obtained	from	an	
automatic	 complete	 blood	 count	 (CBC)	 test.5,6	 Alterations	 of	 PLT	
parameters are one of the most commonly identified hematological 
changes.

in	PE,	and	these	parameters	have	been	identified	as	good	candi-
dates for the diagnosis of PE.7,8

Preeclampsia	 is	a	pregnancy-	specific	disorder	characterized	by	
the	onset	of	hypertension	and	either	proteinuria	or	end-	organ	dys-
function after 20th GW.9	 It	 is	 characterized	by	 the	 abnormal	 vas-
cular	 response	 to	placentation,	which	 is	associated	with	 increased	
systemic	vascular	resistance,	enhanced	PLT	aggregation,	activation	
of	 the	coagulation	system,	and	endothelial	cell	dysfunction.10 This 
disorder is a major cause of maternal and fetal morbidity and mor-
tality.11	Around	3%–	5%	of	all	pregnancies	is	complicated	by	PE	glob-
ally.12–	14	 It	 also	 affects	 1.8%–	16.7%	 of	 pregnancies	 in	 developing	
countries.15	Likewise,	in	Ethiopia,	the	prevalence	of	PE	ranges	from	
3.99%	to	5.49%.16

Abnormal	placentation	due	 to	 inadequate	 fetal	 trophoblast	 in-
vasion of uterine tissue to remodel the uterine spiral arteries and 
then	 the	 development	 of	 placental	 ischemia	 or	 inadequate	 perfu-
sion of the placenta followed by progressive ischemia or hypoxia 
are	 the	postulated	mechanism	of	pregnancy-	related	PE	pathogen-
esis.8,17	The	ischemic	placenta	may	release	reactive	oxygen	species,	
which further contributes to placental oxidative stress and placental 
dysfunction.	 This	 hypoxic	 state	 also	 releases	 chemokines,	 proin-
flammatory	cytokines,	and	antiangiogenic	factors	into	the	maternal	
circulation that contribute to endothelial damage.18–	20

When	endothelial	damage	occurs,	PLTs	adhere	to	the	injured	en-
dothelium and become activated.21	The	activated	PLT	secrets	and	
releases	constituents	of	alpha	and	dense	granule,	which	contribute	
to	PLT	aggregation.22	Moreover,	the	damaged	vascular	endothelium	
releases	tissue	factor,	which	 initiates	the	process	of	coagulation.23 
The	activation	of	the	coagulation	system,	along	with	PLT	aggrega-
tion,	leads	to	reduced	organ	perfusion	and	multisystem	dysfunction	
in PE patients.8

Early diagnosis of PE is important to start preventive therapy for 
high-	risk	women.24,25	However,	 there	 is	 no	 available	 test	 that	 can	
accurately and reliably distinguish women developing PE at the early 
stage of pregnancy.26	MPV	is	the	surrogate	marker	of	platelet	activa-
tion and is associated with inflammatory conditions including nasal 
polyps,27	diabetes	mellitus,28	obesity,29	rheumatoid	arthritis,30 and 
infections.31	Similarly,	PDW	has	been	reported	to	be	associated	with	
inflammatory	diseases	 such	 as	diabetes	mellitus	 type	2,32 autoim-
mune	 conditions,33 and irritable bowel disease.34	 Therefore,	 early	
diagnosis	of	PE	could	be	facilitated	by	indirect	measurement	of	PLT	
production and activation.7

Increased	consumption	of	PLTs	due	to	abnormal	coagulation	sys-
tem	in	PE	causes	thrombocytopenia,	which	can	be	utilized	as	an	im-
portant sign of this disorder.35	Moreover,	the	increased	consumption	
and	destruction	of	PLTs	in	PE	obligated	the	bone	marrow	to	produce	
and	release	young	and	large	PLTs,	resulting	in	increased	MPV,	PDW,	
and	P-	LCR.7,36	Thus,	 the	main	aim	of	 this	study	 is	 to	compare	PLT	
parameters between preeclamptic patients and NT pregnancy and 
to assess the diagnostic role of those parameters for the diagnosis 
of PE.

2  |  MATERIAL S AND METHODS

2.1  |  Study area, study design, and period

A	hospital-	based	comparative	cross-	sectional	study	was	conducted	
at	the	University	of	Gondar	Comprehensive	Specialized	Hospital	an-
tenatal	care	(ANC)	unit,	Gondar,	Northwest	Ethiopia	from	February	
to	 May	 2021.	 The	 hospital	 is	 located	 in	 Gondar	 town,	 Central	
Gondar	Zone,	Amhara	 regional	 state,	Ethiopia.	Gondar	 town	 is	 lo-
cated	727	km	away	from	Addis	Ababa,	the	capital	city	of	Ethiopia,	
and	180	km	far	 from	Bahir	dar	city,	 the	capital	city	of	Amhara	re-
gional state in the northwest direction. The town is situated at a lati-
tude	and	longitude	of	12°36’N	37°28’E	with	an	elevation	of	2133	m	
above	the	sea	level.	Currently,	the	hospital	has	been	serving	around	
7000	people	from	Central,	North,	and	Western	Gondar	Zone.	The	
hospital	provides	medical	services,	including	internal	medicine,	pedi-
atrics,	surgery,	gynecology,	psychiatry,	ophthalmology,	and	maternal	
and	child	care.	The	ANC	clinic	is	one	of	the	units	under	the	depart-
ment	of	Gynecology	and	Obstetrics	serving	around	17,000	pregnant	
women	per	year.	Currently,	 there	are	16	gynecologists	and	27	full	
times	midwives	working	at	the	ANC	unit.

2.2  |  Eligibility criteria

Definition	of	PE	was	based	on	the	recommendation	of	the	American	
College	of	Obstetricians	and	Gynecologists	task	force	on	hyperten-
sion	in	pregnancy	as	an	elevated	BP	of	≥140/90	mmHg	after	20th	
GW	with	proteinuria	≥1+	in	urine	dipstick.12	Age	and	GW-	matched	
NT pregnant women who attended the hospital for routine obstetric 
care were used as control.

Patients	with	a	known	history	of	hypertension,	renal	disease,	liver	
disease,	thyroid	disease,	diabetes	mellitus,	heart	disease,	thromboem-
bolism	or	known	thrombophilic	disease,	recurrent	miscarriage,	preterm	
labor,	intrauterine	growth	restriction,	intrauterine	fetal	death,	coagula-
tion	disorder,	hematological	malignancy,	and	women	with	recent	major	
surgery	or	trauma,	morbid	obesity	or	body	mass	index	(BMI)	≥40	kg/
m2,	 inflammatory	diseases,	anticoagulant	treatment	 (aspirin,	heparin,	
and	warfarin),	and	antihypertensive	drug	user	were	excluded	from	the	
study. The exclusion was accomplished by reviewing their medical re-
cords	using	an	exclusion	 criteria	 checklist.	Moreover,	 target	popula-
tions who refuse to participate in the study were excluded.
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2.3  |  Sample size determination and 
sampling technique

The	 sample	 size	was	determined	by	using	 a	 two-	population	mean	
formula	for	a	cross-	sectional	study	with	two	independent	samples.37 
For	 the	calculation,	95%	CI	 (0.05	margin	of	error)	 and	95%	power	
(β =	0.05)	at	the	1:1	allocation	ratio	of	a	case	to	control	were	utilized.	
Also,	the	mean	and	standard	deviations	of	MPV	for	PE	(10.15	± 1.10) 
and	NT	pregnancy	(9.48	±	0.87)	were	taken	from	a	previous	study	
done in Sudan38 for the calculation.

where Δ = ||�1 − �2
||,	 n1 and n2	 are	 sample	 sizes	 for	 group	 one	 and	

group	two,	Z �

2

 =	1.96	at	95%	CI	and	Z� =	1.64	at	power	95%,	µ1 and µ2 
are	of	the	two	respective	groups,	�2

1
and �2

2
 are variances of the two 

respective groups.

So,	 from	the	above	study,	µ1 =	10.15,	µ2 =	9.48,	δ1 = 1.10 and 
δ2 =	0.87,

Then	by	substituting	the	above	values	in	the	formula,

Therefore,	the	initial	sample	size	 in	each	group	was	57.	After	a	
10%	nonresponse	rate	was	added,	a	total	of	126	pregnant	women	
(63 preeclamptic and 63 NT who were age and GW match) were 
enrolled	using	the	convenient	sampling	technique.

2.4  |  Data collection

2.4.1  |  Sociodemographic,	clinical,	and	
anthropometric data

After	 informed	consent	was	obtained	from	each	study	participant,	
data	related	to	sociodemographic	characteristics	such	as	age,	resi-
dence,	 educational	 status,	 and	occupation	were	 collected	 through	
a	face-	to-	face	interview	using	a	pretested	structured	questionnaire.	
The	interview	was	conducted	by	a	senior	midwife	using	a	question-
naire	 written	 in	 Amharic	 (the	 local	 language)	 that	 was	 translated	
from	 the	 English	 version.	 Clinical	 data	 including	 parity,	 gravidity,	
and GW were extracted from patients’ medical chart using a prede-
signed data collection format.

For	 the	 BP	measurement	 of	 pregnant	women,	 they	were	 first	
asked	 to	 sit	 and	 take	 rest	 for	 5	min	 if	 they	were	 exerted.	 Excess	
clothing	 was	 then	 removed,	 and	 the	 participants	 were	 requested	
to	sit	upright	with	their	right	arm	positioned	on	the	bench.	Finally,	

the	BP	was	measured	with	conventional	adult	cuffs	and	a	standard	
sphygmomanometer,	with	 the	 stethoscope	 bell	 softly	 placed	 over	
the	brachial	artery.	The	average	systolic	blood	pressure	(SBP)	and	di-
astolic	blood	pressure	(DBP)	were	taken	in	mmHg	after	two	readings	
recorded	with	5-		to	10-	min	intermission.

Stadiometer	 (Infiniti	Med	Lab	Pvt.	Ltd.)	was	used	to	measure	
the height of the participants. Participants were instructed to 
stand	erect	on	the	floorboard	of	the	stadiometer	with	their	backs	
to	 the	 vertical	 backboard.	 The	 heels	 of	 the	 feet	 are	 placed	 to-
gether with both heels touching the base of the vertical board. 
Feet	 were	 pointed	 slightly	 outward	 at	 a	 60°	 angle.	 During	 the	
height	 measurement,	 the	 participant's	 shoes	 and	 hats	 were	 re-
moved. The height was measured to the nearest 0.1 cm without 
shoes and a hat.39

The weight of the participants was measured using a weight 
measurement	scale	(Infiniti	Med	Lab	Pvt.	Ltd.).	The	weight	scale	was	
set	 to	 zero	 before	 starting	 the	weight	measurement.	 Participants	
were	asked	to	remove	extra	 layers	of	clothing,	shoes,	 jewelry,	and	
any	items	in	their	pockets	and	then	stand	with	their	weight	evenly	
distributed	between	both	feet,	arms	hanging	freely	by	the	sides	of	
the	 body,	 palms	 toward	 thighs,	 and	 heads	 up	 and	 facing	 straight	
ahead.	Weights	were	finally	recorded	to	the	nearest	0.1	kg.39	All	the	
height	and	weight	measures	were	performed	twice,	with	the	average	
being	used.	Finally,	 the	BMI	of	each	participant	was	calculated	by	
dividing	weight	 in	 (kg)	 by	height	 squared	 in	meters	 (m2) to screen 
body fat ratio.39

2.4.2  |  Laboratory	sample	collection	and	analysis

A	blood	sample	was	collected	from	each	participant	who	completed	
the	questionnaire	and	agreed	 to	give	blood	during	ANC	visit	and/
or	at	the	time	of	an	emergency	arrival	of	PE	complication.	A	total	of	
three milliliters of venous blood sample was collected into an eth-
ylene	diamine	tetraacetic	acid	 (EDTA)	sample	tube	and	adequately	
mixed.	The	CBC	test	was	then	performed	within	2	h	of	blood	col-
lection	 using	 a	 Sysmex	 XS-	500i	 automated	 hematology	 analyzer	
(Sysmex)	for	the	determination	of	PLT	parameters	(PC,	MPV,	PDW,	
P-	LCR,	and	PCT).	The	performance	of	the	 instrument	for	the	CBC	
test	was	monitored	using	low-	,	medium-	,	and	high-	value	control	ma-
terials.	Moreover,	all	procedures	were	conducted	according	to	 the	
manufacturers’ instruction manual and following standard operating 
procedures (SOPs).

A	 urine	 specimen	 was	 also	 collected	 using	 a	 clean	 dry	 leak-	
proof urine cup to detect proteinuria. Proteinuria was detected by 
Cromatest®	 Linear	 URS-	10	 chemical	 strip	 (Linear	 Chemicals	 S.L,	
08390	Montgat),	which	is	a	semiquantitative	test.	The	presence	of	
protein is indicated by the appearance of any green color on the strip 
after 1 min of immersing and removing the strip from a cup of urine. 
Colors	range	from	yellow	for	"Negative"	reactions	to	yellow-	green,	
green,	and	green-	blue	for	"positive"	reactions	that	can	be	graded	as	
+1,	+2,	and	+3	reactions,	respectively.

n1 = n2 =

(
Z �

2

+Z�

)2 (
�2
1
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2

)
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,
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2
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2

= 57.
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2.5  |  Data analysis and interpretation

The	 collected	 data	 were	 entered	 into	 Epi-	data	 4.6	 software	 and	
then	exported	 into	a	 statistical	package	 for	 social	 science	 statisti-
cal software version 20 (SPSS 20) (SPSS Inc.) for analysis. Data dis-
tribution	was	checked	by	the	Kolmogorov–	Smirnov	normality	test.	
Comparison of normally distributed data between the two groups 
was	done	by	 independent	 t-	test,	 and	 the	 results	 are	expressed	as	
mean ± standard deviation (SD).

For	 those	 PLT	 parameters	 that	 showed	 significant	 differences	
between	the	PE	and	NT	groups,	ROC	curve	analysis	was	performed	
to	 determine	 AUC,	 sensitivity,	 and	 specificity	 for	 PE	 diagnosis.	
Youden's	 index	was	calculated	as	 “sensitivity+specificity−1”	 to	de-
termine	the	optimal	cut-	off	values	of	PLT	parameters	that	showed	
best combinations of sensitivity and specificity for diagnosis of PE. 
The	largest	AUC	was	considered	as	the	best	marker	for	the	detection	
of	PE.	For	all	statistical	analysis,	p < 0.05 was considered as statisti-
cally significant.

3  |  RESULTS

3.1  |  Sociodemographic and clinical characteristics 
of study participants

A	total	of	126	pregnant	women	were	enrolled	in	this	study	(63	PE	and	
63	NT).	Out	of	the	included	participants,	88	(69.8%)	were	urban	resi-
dents,	and	39	(31%)	had	no	formal	education.	Occupationally,	most	of	
them	were	housewives	46	 (36.5%)	followed	by	farmers	36	 (28.6%).	
The	majority	of	the	study	participants	were	married,	121	(96%).	The	
study	participants’	age	ranged	from	18	to	39	years	old	with	a	mean	

age	of	27.8	±	4.68	(28.1	± 4.61 years old for PE and 27.5 ± 4.77 years 
old	for	NT)	(Table	1).	There	were	no	significant	variations	in	GWs,	gra-
vidity,	and	parity	between	the	control	and	PE	groups.	On	the	other	
hand,	BMI	was	found	lower	in	the	PE	group	compared	to	that	in	the	
NT	group	(80.9	±	7.8	vs.	111.7	± 6.1) (p < 0.05) (Table 2).

3.2  |  Platelet parameters among study groups

We found that PC was significantly lower in PE patients com-
pared	 to	 that	 in	NT	 pregnant	women	 (164.90	±	 54.87	× 109/L	 vs.	
229.87	± 54.26 × 109/L).	However,	MPV,	PDW,	and	P-	LCR	were	sig-
nificantly elevated in the PE group (p < 0.001). The mean difference in 
PC	was	lower	by	64.97	× 109/L	(95%	CI;	45.7–	84.2)	in	PE	patients	than	
the	NT	group,	whereas	MPV,	PDW,	and	P-	CR	showed	an	 increased	
mean	difference	of	2.20	fl	(95%	CI;	1.78–	2.62),	1.74	fl	(95%	CI;	0.86–	
2.62),	and	6.10%	(95%	CI;	2.99–	9.21)	in	PE	patients,	respectively.	Even	
though there was no statistically significant difference in PCT among 
the	two	groups,	a	slight	decrement	in	the	PE	group	(0.21	±	0.08)	was	
observed compared to that in the controls (0.24 ± 0.07) (Table 3).

3.3  |  Diagnostic values of platelet parameters for 
preeclampsia diagnosis

The	 diagnostic	 values	 such	 as	 AUC,	 cut-	off	 value,	 sensitivity,	 and	
specificity	were	determined	for	those	PLT	parameters	that	showed	
significant differences between the PE and NT groups using ROC 
curve	analysis	and	calculation	of	Youden's	index.	The	result	showed	
that	MPV	had	 the	 largest	AUC	 (0.91:	 95%	CI;	 0.85–	0.96)	 and	 can	
distinguish	PE	patients	from	NT	pregnant	women	at	a	cut-	off	value	

TA B L E  1 Sociodemographic	characteristics	of	study	participants	attending	at	the	University	of	Gondar	Comprehensive	Specialized	
Hospital	ANC	unit	from	February	to	May	2021	(n = 126)

Variable type Category

Study group

Total p- valueNT group PE group

Age:	mean	± SD No 27.5 ± 4.77 28.1	± 4.61 27.8	±	4.68 0.449

Residence: N	(%) Urban 46 (73) 42 (66.7) 88	(69.8) 0.437

Rural 17 (27) 21 (33.3) 38	(30.2)

Educational status: N	(%) No formal education 19	(30.2) 20 (31.7) 39	(31.0) 0.956

Primary 12	(19) 11 (17.5) 23	(18.3)

Secondary 19	(30.2) 17 (27) 36	(28.6)

Diploma and above 13 (20.6) 15	(23.8) 28	(22.2)

Marital status: N	(%) Married 59	(93.7) 62	(98.4) 121	(96) 0.171

Single 4 (6.3) 1 (1.6) 5 (4)

Occupation: N	(%) Housewife 26 (41.3) 20 (31.7) 46 (36.5) 0.703

Farmer 16 (25.4) 20 (31.7) 36	(28.6)

Government employee 11 (17.5) 11 (17.5) 22 (17.5)

Private 10	(15.9) 12	(19) 22 (17.5)

Note: p-	value	by	Pearson	chi-	square	for	categorical	variable	and	by	independent	t-	test	for	continuous	variable.
Abbreviations:	ANC,	antenatal	care;	NT,	normotensive;	PE,	preeclampsia;	SD,	standard	deviation.
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of	≥12.10	fl	with	a	sensitivity	of	84.1%	and	specificity	of	87.3%.	At	
this	cut-	off	value,	the	positive	predictive	value	(PPV)	and	negative	
predictive	value	(NPV)	were	86.88%	and	84.61%,	respectively.

The	 result	 demonstrated	 that	 PC	 had	 the	 second-	largest	AUC	
(0.79:	0.72–	0.87)	 and	can	differentiate	PE	patients	 from	NT	preg-
nant	women	at	 a	 cut-	off	 value	of	176.5	× 109/L	with	a	 sensitivity	
of	 65.1%	 and	 specificity	 of	 87.3%.	 At	 this	 cut-	off	 point,	 it	 has	 a	
test	accuracy	of	76.19%,	and	 the	PPV	and	NPV	were	83.67%	and	
71.42%,	respectively.	Moreover,	P-	LCR	and	PDW	are	also	indicated	
as	a	marker	for	the	diagnosis	of	PE	with	sensitivity	and	specificity	of	
49.2%	and	88.9%,	and	42.9%	and	93.7%	at	cut-	off	values	of	≥43.85%	
and	≥16.75	fl,	respectively	(Table	4;	Figure	1).

4  |  DISCUSSION

The	 identification	 of	 pregnant	 women	 with	 an	 increased	 risk	
of PE is a critical goal in modern obstetrics.40 Obstetricians are 

increasingly	 relying	 on	 laboratory	 techniques	 to	 diagnose	 PE	 and	
manage pregnant women.41	PLT	parameters	 such	as	a	decrease	 in	
PC	and	an	increase	in	MPV,	P-	LCR,	and	PDW	have	been	proposed	
as	useful	markers	for	PE	development	that	cause	coagulation	system	
activation.42,43

In	the	current	study,	PC	was	found	significantly	decreased	in	the	
PE	group	(164.90	±	54.87	× 109/L)	compared	to	that	in	the	NT	group	
(229.87	± 54.26 × 109/L)	 by	 64.97	 × 109/L	 (95%	 CI;	 45.7–	84.2).	
This	finding	was	in	line	with	previous	studies	done	by	Tesfay	et	al.,7 
Alkholy	et	al.,44	and	Annam	et	al.41 This could be related to endo-
thelial	damage	 in	PE,	which	causes	an	 increase	 in	PLT	aggregation	
and turnover.8	However,	a	significant	difference	was	not	observed	
in	studies	conducted	by	Abass	et	al.,38	Thalor	et	al.,45	and	Kurtoglu	
et al.46 The major reason for the disagreement with a study done 
by	Thalor	et	al.,45	probably	be	due	to	the	differences	in	sample	size.	
This discrepancy can also be explained by the variation in the mean 
period of GW in the PE group at the time of sample collection as 
the PC decreases with the progression of gestation.47 The partici-
pants	of	the	PE	group	in	their	study	were	at	the	early	GW	(24	weeks),	
whereas	it	was	35	weeks	in	our	study.

The	current	study	showed	that	MPV	was	significantly	higher	in	
the PE group (13.47 ± 1.43 fl) compared to that in the NT group 
(11.2681	±	0.92	fl)	by	2.20	(95%	CI;	1.78–	2.62).	This	result	is	in	agree-
ment	with	previous	studies	conducted	by	Sitotaw	et	al.,48	Alkholy	
et	al.,44	and	Han	et	al.,49	that	showed	a	significant	increase	of	MPV	
in	PE	patients.	The	increment	in	the	MPV	value	in	PE	patients	might	
be	due	to	the	presence	of	large	PLTs	in	the	peripheral	circulation.	In	
patients	with	PE,	the	bone	marrow	is	obligated	to	produce	and	re-
lease	young	PLTs	with	large	sizes	to	compensate	for	the	accelerated	
consumptions	and	destruction	of	PLTs	due	to	aggregation	within	the	
damaged endothelium.8,36	In	contrast,	a	study	conducted	by	Amita	
et	 al.,50	 reported	 that	 there	was	 no	 significant	 difference	 in	MPV	
value	between	the	PE	and	NT	groups.	This	discrepancy	is	most	likely	
due	to	the	MPV	measuring	time.	It	is	known	that	MPV	increases	over	
time	when	exposed	to	EDTA.51

In	 the	 current	 study,	we	 observed	 statistically	 significant	 el-
evated PDW in the PE group as compared to the control group 
(p <	0.05)	with	a	mean	difference	of	1.74	fl	 (95%	CI;	0.86–	2.62).	

TA B L E  2 Clinical	characteristics	of	study	participants	attending	
at	the	University	of	Gondar	Comprehensive	Specialized	Hospital	
ANC	unit	from	March	9	to	May	13,	2021	(n = 126)

Variable

Study group

p- value

NT group 
(n = 63)
(mean ± SD)

PE group 
(n = 63)
(mean ± SD)

Gravidity 2.29	± 1.5 2.57 ± 1.5 0.298

Parity 1.1 ± 1.2 1.5 ± 1.4 0.082

GW	(weeks) 33.8	±	4.8 34.1 ± 4.4 0.743

BMI	(kg/m2) 22.9	± 2.7 21.8	± 2.1 0.009

SBP	(mmHg) 103.7 ± 10.2 145.4 ±	8.6 0.000

DBP	(mmHg) 69.5	± 7.5 94.5	± 6.1 0.000

Proteinuria 0.1 ± 0.3 1.8	± 0.6 0.000

Note: p-	value	by	independent	t-	test.
Abbreviations:	ANC,	antenatal	care;	BMI,	body	mass	index;	DBP,	
diastolic	blood	pressure;	GW,	gestational	week;	NT,	normotensive;	PE,	
preeclampsia;	SBP,	systolic	blood	pressure;	SD,	standard	deviation.

Variable

Study group

p- value
NT group (n = 63) 
(mean ± SD)

PE group (n = 63) 
(mean ± SD)

Mean difference 
(95% CI)

PC (109/L) 229.87	± 54.26 164.90	±	54.87 −64.97	(−84.2,	
−45.7)

<0.001

MPV	(fl) 11.2681	±	0.92 13.47 ± 1.43 2.20	(1.78,	2.62) <0.001

PDW (fl) 14.37 ± 2.02 16.11 ±	2.88 1.74	(0.86,	2.62) <0.001

P-	LCR	(%) 36.15 ± 7.42 42.26 ±	9.98 6.10	(2.99,	9.21) <0.001

PCT	(%) 0.24 ± 0.07 0.21 ±	0.08 0.02	(0,	0.05) 0.067

Note: p-	value	by	independent	t-	test.
Abbreviations:	ANC,	antenatal	care;	MPV,	mean	platelet	volume;	NT,	normotensive;	PC,	platelet	
count;	PCT,	plateletcrit;	PDW,	platelet	distribution	width;	PE,	preeclampsia;	P-	LCR,	platelet	large	
cell	ratio;	PLT,	platelet;	SD,	standard	deviation.

TA B L E  3 Comparisons	of	PLT	
parameters between the PE and NT 
groups	attending	at	the	University	of	
Gondar	Comprehensive	Specialized	
Hospital	ANC	unit	from	February	to	May	
2021 (n = 126)
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Similar results were reported in the previous studies done by 
Tesfay	et	al.,7	Sitotaw	et	al.,48 and Dadhich et al.47 The increased 
PDW	in	PE	patients	could	be	due	to	PLT	activation	as	a	result	of	
endothelial	 damage,	 which	 may	 cause	 a	 change	 in	 shape	 from	
discoid	 to	spherical	 to	obtain	a	 larger	surface,	 resulting	 in	an	 in-
creased PDW in PE.36,43	On	the	other	hand,	our	 result	was	con-
trary	 to	studies	done	by	Doğan	et	al.,8	and	Gogoi	et	al.,52 which 
reported as there is no syntactically significant difference in PDW 
between the two groups. This variation in PDW values might be 
due	to	the	differences	in	equipment	and	method	of	the	automated	
hematologic	analyzer.53	A	study	done	by	Doğan	et	al.,	used	LH780	
Beckmann-	Coulter8	and	a	study	done	by	Gogoi	et	al.,52	used	ABX	
Micros	 ES	 60	ABX	Micros	 ES	 60,	whereas	we	 used	 Sysmex	XS-	
500i.	Moreover,	it	might	be	due	to	the	retention	time	of	the	blood	
sample	that	was	exposed	to	EDTA	before	analysis.51

The	current	study	demonstrated	that	P-	LCR	 increased	signifi-
cantly in the PE group (42.26 ±	9.98)	compared	to	that	 in	the	NT	
group (36.15 ±	 7.42)	 by	 6.10%	 (95%	 CI;	 2.99–	9.21).	 This	 was	 in	
agreement with previous findings of studies conducted by Sitotaw 
et	al.,48	Abass	et	al.,38	and	Alisi	et	al.54	The	rise	in	P-	LCR	levels	in	
the	 PE	 group	 could	 be	 explained	 by	 an	 increase	 in	 PLT	 turnover	
following	 the	 decrease	 in	 PLT	 survival	 time	 as	 a	 result	 of	 an	 in-
crease	in	PLT	activation.	It	could	be	a	sign	of	increased	bone	mar-
row activity.41

In	the	present	study,	PCT	did	not	show	a	statistically	significant	
difference between the study groups (mean difference =	0.02:	95%	
CI;	 0–	0.05).	 This	 result	 was	 comparable	 with	 previous	 research	
reports	 done	 by	 Abass	 et	 al.,38	 Gogoi	 et	 al.,52 and Chen et al.55 
Furthermore,	a	study	that	was	done	by	Freitas	et	al.,56 considered 
PCT to be ineffective in the diagnosis of PE.

TA B L E  4 The	diagnostic	values	of	PLT	parameters	for	PE	diagnosis	among	pregnant	women	attending	at	the	University	of	Gondar	
Comprehensive	Specialized	Hospital	ANC	unit	from	February	to	May	2021	(n = 126)

PLT parameter AUC (95% CI) Cut- off point
Sensitivity 
(%)

Specificity 
(%)

PPV 
(%)

NPV 
(%) Accuracy

Youden's 
index

MPV	(fl) 0.91	(0.85–	0.96) ≥12.10	fl 84.1 87.3 86.88 84.61 85.71 0.714

PC (109/L) 0.79	(0.72–	0.87) ≤176.5	× 109/L 65.1 87.3 83.67 71.42 76.19 0.524

P-	LCR	(%) 0.69	(0.60–	0.79) ≥43.85 49.2 88.9 81.57 63.63 69.05 0.381

PDW (fl) 0.68	(0.59–	0.78) ≥16.75	fl 42.9 93.7 87.09 62.1 68.25 0.365

Abbreviations:	ANC,	antenatal	care;	AUC,	area	under	the	curve;	MPV,	mean	platelet	volume;	NPV,	negative	predictive	value;	PC,	platelet	count;	
PDW,	platelet	distribution	width;	PE,	preeclampsia;	P-	LCR,	platelet	large	cell	ratio;	PLT,	platelet;	PPV,	positive	predictive	value.

F I G U R E  1 ROC	curve	of	PLT	
parameters in PE patients and NT 
pregnant women attending at the 
University	of	Gondar	Comprehensive	
Specialized	Hospital	ANC	unit	from	
February	to	May	2021	(n =	126).	AUC,	
area	under	the	curve;	MPV,	mean	platelet	
volume;	NT,	normotensive;	PC,	platelet	
count;	PDW,	platelet	distribution	width;	
PE,	preeclampsia;	P-	LCR,	platelet	large	cell	
ratios
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The	ROC	curve	analysis	showed	that	MPV	had	the	largest	AUC	
(0.91;	95%	CI;	0.85–	0.96)	 indicating	 that	 it	 is	 the	best	PLT	param-
eter	 to	distinguish	PE	patients	 from	NT	pregnant	women	at	a	cut-	
off	 value	 of	 12.1	 fl	 with	 84.1%	 sensitivity,	 87.3%	 specificity,	 and	
85.71%	test	accuracy.	This	finding	was	in	line	with	previous	works	
conducted	by	Tesfay	et	al.,7	and	Alkholy	et	al.,44 as they found the 
largest	AUC	on	the	ROC	curve	(0.85	and	0.88)	and	described	it	as	
the	best	marker	for	PE	diagnosis	at	cut-	off	point	9.45	fl	and	≥9.3,	re-
spectively.	Moreover,	studies	conducted	by	Dadhich	et	al.,47	Doğan	
et	al.,8	and	Chen	et	al.,55	indicated	MPV	at	cut-	off	8.5,	9,	and	10	fl,	
respectively,	for	PE	diagnosis.	The	modest	variation	in	MPV	cut-	off	
values between studies could be due to the use of different hema-
tological	analyzers	that	might	produce	up	to	40%	different	MPV	re-
sults.57	For	 instance,	a	study	conducted	by	Doğan	et	al.,8 used an 
LH780	Beckmann-	Coulter	 hematology	 analyzer,	whereas	we	used	
the	Sysmex	XS-	500i,	which	has	its	reference	range.

The ROC curve in the current study showed that PC had the 
second-	largest	 AUC	 (0.79;	 95%	 CI;	 0.72–	0.87),	 allowing	 it	 to	 dif-
ferentiate	PE	patients	from	NT	pregnant	women	at	a	cut-	off	value	
176.5 × 109/L	with	a	sensitivity	of	65.1%,	specificity	of	87.3%,	and	
test	accuracy	of	76.19%.	This	value	is	nearly	similar	to	the	findings	of	
studies	done	by	Chen	et	al.,55	Doğan	et	al.,8	and	Alkholy	et	al.,44 as 
they	reported	a	diagnostic	cut-	off	point	of	177,	190,	and	198	× 109/L,	
respectively,	to	predict	PE	development.

The	ROC	curve	 analysis	 also	demonstrated	 that	P-	LCR	had	an	
AUC	 of	 0.69	 (95%	CI;	 0.60–	0.79)	 and	 can	 distinguish	 PE	 patients	
from	NT	pregnant	women	at	a	cut-	off	value	of	≥43.85%	with	49.2%	
sensitivity,	88.9%	specificity,	and	69.05%	test	accuracy.	Similarly,	a	
study	by	Tesfay	et	al.,7	revealed	that	P-	LCR	at	a	cut-	off	>26.2%	to	
distinguish	PE	patients	from	NT	pregnant	women	with	81.0%	sensi-
tivity	and	35.0%	specificity.

Furthermore,	the	ROC	analysis	in	this	study	showed	that	PDW	had	
the	smallest	AUC	(0.68;	95%	CI;	0.59–	0.78).	Despite	having	the	short-
est	AUC,	PDW	can	distinguish	PE	patients	from	NT	pregnant	women	
with	42.9%	sensitivity,	93.7%	specificity,	and	68.25%	test	accuracy	at	
a	cut-	off	value	of	≥16.75	fl.	This	suggests	that	PDW	could	be	utilized	
as	a	marker	to	predict	PE.	Similarly,	studies	that	were	done	by	Tesfay	
et	al.,7	 and	Yang	et	al.,58 showed that the PDW might be used as a 
candidate	marker	for	predicting	PE	with	AUC	of	0.63	and	0.62	at	cut-	
off	points	10.85	and	13.5	fl,	 respectively.	The	small	variation	 in	the	
cut-	off	points	of	P-	LCR	and	PDW	with	the	previous	studies	could	be	
attributed	to	the	differences	in	automated	hematology	analyzer.53

4.1  |  Strengths and limitations of the study

The	 study's	 strength	 is	 that	 the	 preeclamptic	 patients	 and	 the	 NT	
pregnant	women	were	age-		and	GW-	matched.	The	main	limitation	of	
this	study	is	that	it	is	a	single-	center	study,	which	limits	the	generaliza-
bility	of	the	findings.	Another	drawback	of	this	study	is	that	the	sample	
size	is	not	large,	which	may	limit	the	statistical	power	of	the	study,	and	
it	was	a	nonlongitudinal	study.	Furthermore,	exclusion	of	the	partici-
pants was made by reviewing their medical records for the presence of 
conditions,	which	could	only	rule	out	pre-	existing	conditions.

5  |  CONCLUSIONS AND 
RECOMMENDATIONS

Based	 on	 the	 current	 findings,	 we	 can	 conclude	 that	 a	 decreased	
PC	and	an	increased	MPV,	P-	LCR,	and	PDW	from	the	specified	cut-	
off value can be used for the diagnosis of PE development among 
pregnant	women.	Of	them,	MPV	had	the	largest	AUC,	which	makes	
it	the	best	indicator	of	PE	development	at	a	cut-	off	value	of	12.1	fl.	
More	importantly,	the	determination	of	PLT	parameters	such	as	PC,	
MPV,	PDW,	and	P-	LCR	can	be	considered	as	a	simple,	rapid,	and	cost-	
effective procedure in the diagnosis of PE because they can be easily 
acquired	from	a	routine	CBC	test.	Therefore,	we	advise	clinicians	to	
use	PLT	parameters	to	diagnose	PE	development	in	pregnant	women.	
Furthermore,	multicenter	longitudinal	studies	with	a	large	sample	size	
are	required	to	verify	the	role	of	PLT	parameters	in	the	diagnosis	of	
PE and to evaluate their role at various GW of pregnancy.

ACKNOWLEDG MENT
We	appreciate	the	University	of	Gondar	Comprehensive	Specialized	
Hospital	for	permitting	and	creating	a	favorable	condition	to	con-
duct	this	study.	We	would	like	to	thank	all	study	participants	who	
volunteered to participate in this study. Our appreciation further 
goes	 to	ANC	clinic	 staff	 and	diagnostic	 laboratory	 staff	 for	 their	
cooperation throughout the time of data collection.

AUTHOR CONTRIBUTIONS
Muluken	Walle	 conceived	 the	 idea	 of	 this	 study.	 Muluken	Walle,	
Zegeye	Getaneh,	Yemataw	Gelaw,	and	Fikir	Asrie	were	involved	in	
the	study	designing,	data	organization,	and	data	analysis,	result	in-
terpretation,	 and	 drafting,	write-	up,	 reviewing,	 and	 editing	 of	 this	
manuscript.	All	authors	approved	the	final	manuscript.

COMPE TING INTERE S TS
The authors declare that they have no competing interests.

CONSENT FOR PUBLIC ATION
Not applicable.

DATA AVAIL ABILIT Y S TATEMENT
The	 datasets	 used	 and/or	 analyzed	 during	 the	 current	 study	 are	
available	from	the	corresponding	author	on	reasonable	request.

ORCID
Muluken Walle  https://orcid.org/0000-0003-2235-921X 

R E FE R E N C E S
	 1.	 Juan	P,	Stefano	G,	Antonella	S,	Albana	C.	Platelets	 in	pregnancy.	

Journal of Prenatal Medicine.	2011;5(4):90.
	 2.	 Machlus	 K,	 Thon	 J,	 Italiano	 J	 Jr.	 Interpreting	 the	 developmental	

dance	 of	 the	 megakaryocyte:	 a	 review	 of	 the	 cellular	 and	 mo-
lecular processes mediating platelet formation. Br J Haematol. 
2014;165(2):227-	236.

	 3.	 Ghoshal	 K,	 Bhattacharyya	 M.	 Overview	 of	 platelet	 physiology:	
its hemostatic and nonhemostatic role in disease pathogenesis. 
ScientificWorldJournal.	2014;2014:781857.

https://orcid.org/0000-0003-2235-921X
https://orcid.org/0000-0003-2235-921X


8 of 9  |     WALLE Et AL.

	 4.	 Drelich	D,	Bray	P.	The	traditional	role	of	platelets	in	hemostasis.	The	
non-	thrombotic	role	of	platelets	in	health	and	disease.	IntechOpen.	
2015.

	 5.	 Budak	Y,	Polat	M,	Huysal	K.	The	use	of	platelet	indices,	plateletcrit,	
mean platelet volume and platelet distribution width in emergency 
non-	traumatic	 abdominal	 surgery:	 a	 systematic	 review.	 Biochem 
Med.	2016;26(2):178-	193.

	 6.	 Buoro	S,	Seghezzi	M,	Manenti	B,	et	al.	Biological	variation	of	plate-
let	parameters	determined	by	the	Sysmex	XN	hematology	analyzer.	
Clin Chim Acta.	2017;470:125-	132.

	 7.	 Tesfay	F,	Negash	M,	Alemu	J,	et	al.	Role	of	platelet	parameters	in	
early detection and prediction of severity of preeclampsia: a com-
parative	cross-	sectional	study	at	Ayder	comprehensive	specialized	
and	Mekelle	general	hospitals,	Mekelle,	Tigray,	Ethiopia.	PLoS One. 
2019;14(11):e0225536.

	 8.	 Doğan	K,	Guraslan	H,	Senturk	MB,	Helvacioglu	C,	İdil	S,	Ekin	M.	Can	
platelet	count	and	platelet	indices	predict	the	risk	and	the	progno-
sis of preeclampsia? Hypertens Pregnancy.	2015;34(4):434-	442.

	 9.	 Karumanchi	SA,	Lim	K-	H,	Preeclampsia	AP.	Pathogenesis.	UpTuDate. 
2019.

	10.	 Ammar	K,	El	A,	Gehad	A,	Mohamed	I.	Evaluation	of	platelet	indices	
and their significance in preeclampsia. Nat Sci.	2014;12(3):147-	153.

	11.	 Nakimuli	A,	Nakubulwa	S,	Kakaire	O,	et	al.	The	burden	of	mater-
nal morbidity and mortality attributable to hypertensive disor-
ders	in	pregnancy:	a	prospective	cohort	study	from	Uganda.	BMC 
Pregnancy Childbirth.	2016;16(1):1-	8.

	12.	 Hypertension	 in	 pregnancy.	 Report	 of	 the	 American	 College	 of	
Obstetricians	 and	 Gynecologists’	 Task	 Force	 on	 hypertension	 in	
pregnancy. Obstet Gynecol.	2013;122(5):1122-	1131.

	13.	 Tranquilli	 AL,	 Dekker	 G,	Magee	 L,	 et	 al.	 The	 classification,	 diag-
nosis and management of the hypertensive disorders of preg-
nancy:	a	 revised	statement	 from	the	 ISSHP.	Pregnancy Hypertens. 
2014;4(2):97-	104.

	14.	 Abalos	E,	Cuesta	C,	Grosso	AL,	Chou	D,	Say	L.	Global	and	regional	
estimates of preeclampsia and eclampsia: a systematic review. Eur J 
Obstet Gynecol Reprod Biol.	2013;170(1):1-	7.

	15.	 Osungbade	KO,	Ige	OK.	Public	health	perspectives	of	preeclampsia	
in developing countries: implication for health system strengthen-
ing. J Pregnancy.	2011;2011:481095.

	16.	 Tesfa	E,	Nibret	E,	Gizaw	ST,	et	al.	Prevalence	and	determinants	of	
hypertensive disorders of pregnancy in Ethiopia: a systematic re-
view	and	meta-	analysis.	PLoS One.	2020;15(9):e0239048.

	17.	 Valenzuela	F,	Pérez-	Sepúlveda	A,	Torres	M,	Correa	P,	Repetto	G,	
Illanes S. Pathogenesis of preeclampsia: the genetic component. J 
Pregnancy. 2012;2012:632732.

	18.	 Phipps	 E,	 Prasanna	D,	 Brima	W,	 Jim	B.	 Preeclampsia:	 updates	 in	
pathogenesis,	 definitions,	 and	 guidelines.	 Clin J Am Soc Nephrol. 
2016;11(6):1102-	1113.

	19.	 Mannaerts	 D,	 Heyvaert	 S,	 De	 Cordt	 C,	 Macken	 C,	 Loos	 C,	
Jacquemyn	 Y.	 Are	 neutrophil/lymphocyte	 ratio	 (NLR),	 platelet/
lymphocyte	 ratio	 (PLR),	 and/or	mean	platelet	volume	 (MPV)	clin-
ically useful as predictive parameters for preeclampsia? J Matern 
Fetal Neonatal Med.	2019;32(9):1412-	1419.

	20.	 Calvo	P,	Rodríguez	P,	Figueroa	Q.	Update	in	preeclampsia.	Rev Méd 
Sinerg. 2020;5(01):345.

	21.	 Yun	 S-	H,	 Sim	 E-	H,	 Goh	 R-	Y,	 Park	 J-	I,	 Han	 J-	Y.	 Platelet	 activa-
tion:	 the	 mechanisms	 and	 potential	 biomarkers.	 Biomed Res Int. 
2016;2016:9060143.

	22.	 Golebiewska	 E,	 Poole	 A.	 Platelet	 secretion:	 from	 haemostasis	 to	
wound healing and beyond. Blood Rev.	2015;29(3):153-	162.

	23.	 van	Hinsbergh	VW.	Endothelium—	role	in	regulation	of	coagulation	
and inflammation. Semin Immunopathol.	2012;34:93-	106.

	24.	 Mikat	B,	Gellhaus	A,	Wagner	N,	Birdir	C,	Kimmig	R,	Köninger	A.	
Early	 detection	 of	 maternal	 risk	 for	 preeclampsia.	 ISRN Obstet 
Gynecol.	2012;2012:172808.

	25.	 Arnaud	 CH.	 Early	 detection	 of	 preeclampsia.	 Chem Eng News. 
2013;91(48):10-	13.

	26.	 Norwitz	E.	Early	pregnancy	prediction	of	preeclampsia.	UpToDate. 
2018.

	27.	 Aktaş	G,	Sit	M,	Tekce	H,	et	al.	Mean	platelet	volume	in	nasal	polyps.	
West Indian Med J. 2013;62(6):515.

	28.	 Cakir	 L,	 Aktas	G,	 Enginyurt	O	&	Cakir	 SA	Mean	 platelet	 volume	
increases	in	type	2	diabetes	mellitus	independent	of	HbA1c	level.	
Acta Medica Mediterranea.	2014;30(2):425-	428.

	29.	 Aktas	G,	Kocak	MZ,	Taslamacioglu	Duman	T,	et	al.	Mean	platelet	
volume	(MPV)	as	an	inflammatory	marker	in	type	2	diabetes	melli-
tus and obesity. Bali Med J.	2018;7(3):650-	653.

	30.	 Cakır	L,	Aktas	G,	Mercimek	OB,	Enginyurt	O,	Kaya	Y	&	Mercimek	K	
Are	red	cell	distribution	width	and	mean	platelet	volume	associated	
with rheumatoid arthritis. Biomed Res.	2016;27:292-	294.

	31.	 Aktas	G,	Cakiroglu	B	&	Sit	M	et	al.	Mean	platelet	volume:	a	simple	
indicator	 of	 chronic	 prostatitis.	 Acta	Medica	Mediterranea.	Acta 
Medica Mediterranea.	2013;29:551-	554.

	32.	 Atak	BM,	Duman	TT,	Aktas	G,	Kocak	MZ,	Savli	H.	Platelet	distribu-
tion width is associated with type 2 diabetes mellitus and diabetic 
nephropathy and neuropathy. Natl J Health Sci.	2018;3(3):95-	98.

	33.	 Ustaoglu	 M,	 Aktas	 G,	 Avcioglu	 U,	 Bas	 B,	 Bahceci	 BK.	 Elevated	
platelet distribution width and red cell distribution width are asso-
ciated with autoimmune liver diseases. Eur J Gastroenterol Hepatol. 
2021;33:e905-	e908.

	34.	 Aktas	G,	Duman	T,	Atak	B,	et	al.	Irritable	bowel	syndrome	is	asso-
ciated	with	 novel	 inflammatory	markers	 derived	 from	hemogram	
parameters. Family Med Prim Care Rev.	2020;22(2):107-	110.

	35.	 Sultana	R,	Karim	SF,	Atia	F,	Ferdousi	S,	Ahmed	S.	Platelet	count	in	
preeclampsia. J Dhaka Natl Med Coll Hosp.	2012;18(2):24-	26.

	36.	 Santos	E,	Meirelles	J.	Measurement	of	platelet	parameters	in	nor-
mal and preeclamptic pregnant women. Rev Bras Ginecol Obstet. 
2004;26(3):201-	206.

	37.	 Kamangar	F,	Islami	F.	Sample	size	calculation	for	epidemiologic	stud-
ies: principles and methods. Arch Iran Med.	2013;16(5):295-	300.

	38.	 Abass	 A-	E,	 Abdalla	 R,	 Omer	 I,	 Ahmed	 S,	 Khalid	 A,	 Elzein	 H.	
Evaluation	 of	 platelets	 count	 and	 indices	 in	 pre-	eclampsia	 com-
pared to normal pregnancies. IOSR J Dent Med Sci.	2016;1(15):5-	8.

	39.	 Anthropometry Procedures Manual for National Health and Nutrition 
Examination Survey. CDC; 2007.

	40.	 Poon	L,	Nicolaides	K.	First-	trimester	maternal	factors	and	biomarker	
screening for preeclampsia. Prenat Diagn.	2014;34(7):618-	627.

	41.	 Annam	V,	Srinivasa	K,	Yatnatti	S,	Med	S.	Evaluation	of	platelet	indi-
ces	and	platelet	counts	and	their	significance	in	pre-	eclampsia	and	
eclampsia. Int J Biol Med Res.	2011;2(1):425-	428.

	42.	 Tzur	 T,	 Sheiner	 E.	 Is	 there	 an	 association	 between	 platelet	
count during the first trimester and preeclampsia or other ob-
stetric complications later in pregnancy? Hypertens Pregnancy. 
2013;32(1):74-	82.

	43.	 Vagdatli	 E,	 Gounari	 E,	 Lazaridou	 E,	 Katsibourlia	 E,	 Tsikopoulou	
F,	 Labrianou	 I.	 Platelet	 distribution	 width:	 a	 simple,	 practical	
and	 specific	 marker	 of	 activation	 of	 coagulation.	 Hippokratia. 
2010;14(1):28.

	44.	 Alkholy	EA-	M,	Farag	EA,	Behery	M,	Ibrahim	M.	The	significance	of	
platelet	count,	mean	platelet	volume	and	platelet	width	distribution	
in preeclampsia. Asian Acad Manag J.	2013;11(1).200–	214.

	45.	 Thalor	N,	 Singh	 K,	 Pujani	M,	 Chauhan	V,	 Agarwal	 C,	 Ahuja	 R.	 A	
correlation between platelet indices and preeclampsia. Hematol 
Transfus Cell Ther.	2019;41(2):129-	133.

	46.	 Kurtoglu	 E,	 Kokcu	 A,	 Celik	 H,	 et	 al.	 Validity	 of	 platelet	 indi-
ces	 in	 predicting	 the	 risk	 of	 developing	 preeclampsia.	 Clin Res. 
2016;33(2):57-	61.

	47.	 Jain	 R,	 Soni	 M,	 Choudhary	 R,	 et	 al.	 Predictive	 value	 of	 platelet	
indices in development of preeclampsia. J South Asian Fed Obstet 
Gynaecol.	2012;4(1):17-	21.



    |  9 of 9WALLE Et AL.

	48.	 Sitotaw	C,	Asrie	F,	Melku	M.	Evaluation	of	platelet	and	white	cell	
parameters	among	pregnant	women	with	preeclampsia	in	Gondar,	
Northwest	Ethiopia:	a	comparative	cross-	sectional	study.	Pregnancy 
Hypertens.	2018;13:242-	247.

	49.	 Han	L,	Liu	X,	Li	H,	et	al.	Blood	coagulation	parameters	and	platelet	
indices: changes in normal and preeclamptic pregnancies and pre-
dictive values for preeclampsia. PLoS One.	2014;9(12):e114488.

	50.	 Amita	K,	Kumar	N,	Shobha	S,	Shankar	V.	The	role	of	platelet	param-
eters	as	a	biomarker	in	the	diagnosis	and	in	predicting	the	severity	
of preeclampsia. Indian J Pathol Oncol.	2015;2(2):57-	60.

	51.	 Nooh	 AM,	 Abdeldayem	 HM.	 Changes	 in	 platelet	 indices	 during	
pregnancy	as	potential	markers	for	prediction	of	preeclampsia	de-
velopment. Open J Obstet Gynecol. 2015;5(12):703.

	52.	 Gogoi	 P,	 Sinha	 P,	 Gupta	 B,	 Firmal	 P,	 Rajaram	 S.	 Neutrophil-	to-	
lymphocyte	ratio	and	platelet	indices	in	pre-	eclampsia.	Int J Gynecol 
Obstet.	2019;144(1):16-	20.

	53.	 Budak	U,	Polat	M,	Huysal	K.	The	use	of	platelet	indices,	plateletcrit,	
mean platelet volume and platelet distribution width in emergency 
non-	traumatic	abdominal	 surgery:	a	 systematic	 review.	J Biochem 
Med.	2016;26(2):178-	193.

	54.	 Alisi	 P,	 Buseri	 F,	 Alisi	 C.	 Some	 blood	 cell	 changes	 and	 alteration	
in	 renal	 and	hepatic	 function	 in	pre-	eclampsia:	 a	 study	 in	Owerri	
Nigeria. Int Blood Res.	2014;13:132-	139.

	55.	 Chen	Y,	Lin	L.	Potential	value	of	coagulation	parameters	 for	 sug-
gesting preeclampsia during the third trimester of pregnancy. Am J 
Med Sci.	2017;354(1):39-	43.

	56.	 Freitas	 L,	 Alpoim	 P,	 Komatsuzaki	 F,	 Carvalho	 M,	 Dusse	 LM.	
Preeclampsia: are platelet count and indices useful for its prognos-
tic? Hematology.	2013;18(6):360-	364.

	57.	 Lancé	MD,	Sloep	M,	Henskens	YM,	Marcus	MA.	Mean	platelet	vol-
ume	as	a	diagnostic	marker	for	cardiovascular	disease:	drawbacks	
of	 preanalytical	 conditions	 and	 measuring	 techniques.	 Clin Appl 
Thromb Hemost.	2012;18(6):561-	568.

	58.	 Yang	 SW,	 Cho	 SH,	 Kwon	HS,	 Sohn	 IS,	 Hwang	HS.	 Significance	
of	 the	 platelet	 distribution	 width	 as	 a	 severity	 marker	 for	 the	
development of preeclampsia. Eur J Obstet Gynecol Reprod Biol. 
2014;175:107-	111.

How to cite this article:	Walle	M,	Asrie	F,	Gelaw	Y,	Getaneh	
Z. The role of platelet parameters for the diagnosis of 
preeclampsia among pregnant women attending at the 
University	of	Gondar	Comprehensive	Specialized	Hospital	
antenatal	care	unit,	Gondar,	Ethiopia.	J Clin Lab Anal. 
2022;36:e24305. doi:10.1002/jcla.24305

https://doi.org/10.1002/jcla.24305

