
756

Bangladesh Journal of Medical Science Vol. 18 No. 04 October’19

Original article:
Can ESR be a diagnostic marker for assessing the severityof malarial infection? A retrospective study
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Abstract: 
Objective:	This	study	aimed	to	investigate	the	variation	of	ESR	in	malarial	infection	and	find	
out	 the	 variation	 of	ESR	 in	 related	 to	 the	 degree	 of	 parasitemia.	Material and Methods: A 
retrospective	 study	with	 a	duration	of	6	months,	 on	385	 randomly	 selected	positive	malaria	
cases.	Their	clinical	record	and	lab	records	were	analyzed	for	ESR	level.	Result: The	sample	
of	385	positive	malaria	cases	has	 included	both	males	and	females,	ages	ranged	from	15-60	
years old. A total number of Plasmodium.falciparumwas	60	(uncomplicated	&	severe	cases)	
and for Plasmodiumvivax was	325.	In	P.vivax	infection	the	raised	values	were	seen	in	174	cases	
(53.5%)	and	in	P. falciparum	infection	it	was	seen	in	36	cases	(60%).	The	degree	of	parasitemia	
did	 not	 show	 any	 significant	 rise	 in	 ESR	 in	 case	 of	malarial	 infection. Conclusion: In our 
investigation,	the	degree	of	parasitemia	did	not	show	a	significant	rise	in	ESR	except	in	the	case	
of	occasional	parasitemia.	We	assume	that	the	rise	in	ESR	may	be	due	to	inflammatory	process	
during	infection	or	due	to	the	presence	of	inclusion	bodies
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Introduction: 
Malaria	 continues	 to	 be	 one	 of	 the	 critical	 public	
health	 problems.	 Udupi	 district	 is	 located	 on	 the	
western	 coast	 of	 Karnataka	 State	 in	 India.	 It	 was	
relatively	free	from	malaria	until	early	1990	with	only	
sporadic	case	 reports.	However,	 since	1990,	with	a	
sudden increase of industrialisation and construction 
activities,	 malaria	 has	 made	 a	 comeback1.It is 
difficult	 to	distinguish	malaria	 from	other	 infection	
like	 viral	 or	 bacterial	 based	 on	 the	 symptoms	
and signs2.The	 malaria	 species	 that	 cause	 human	
infection are Plasmodium falciparum, Plasmodium 
vivax, Plasmodium malaria and Plasmodium ovale. 
In India, most common are Plasmodium falciparum 
and Plasmodium vivax.
Hematological	 changes	 are	 some	 of	 the	 common	
complications	in	malaria,	and	they	play	a	significant	

role	 in	malaria	pathogenesis3.The	patients	 suffering	
from	 malaria,	 there	 was	 high	 incidence	 of	
haematological	 disturbances,	 which	 was	 changing	
pattern	 4 and ESR is one of the haematological 
parameter	 elevated	 during	 malarial	 infection.	
Erythrocyte	 sedimentation	 rate	 (ESR)	 is	 one	 of	
the	 hematological	 test	 for	 prognosis	 and	 even	 for	
diagnosis	 of	 specific	 clinical	 conditions.	Though	 it	
is	 a	nonspecific	hematological	 test,	 it	 is	 commonly	
used	 as	 an	 indicator	 of	 inflammation,	 infection,	
trauma, malignant disease, rheumatoid arthritis and 
systemic	 lupus	 erythrematosus5.	The	merozoites	 of	
Plasmodium	species	invade	the	red	cells	and	develop	
into	 trophozoites	 they	 may	 appear	 as	 cytoplasmic	
inclusion	bodies	within	erythrocytes6.There	has	been	
no study of ESR role in acute malarial infection 
in	 the	 western	 coast	 of	 Karnataka.	 The	 study	 was	
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undertaken	to	elucidate	the	association	of	ESR	as	a	
hematological	index	in	malarial	infection	to	explore	
whether	this	parameter	is	unique	to	disease	or	act	as	
a	potential	diagnostic	marker.
Materials and Methods:	 A	 retrospective	 study	
done	in	a	tertiary	care	medical	institute	at	Manipal,	
Karnataka,	 India.	 We	 conducted	 a	 study	 on	 385	
randomly	selected	positive	malaria	cases,	in	them	the	
diagnosis	of	malaria	established	by	Qualitative	Buffy	
Coat	(QBC)	analysis	method.The	results	of	positive	
cases Plasmodium falciparum and Plasmodium 
vivax,	 the	 severity	 of	 the	 parasitemia	 noted.	 The	
results	 of	 ESR	 corresponding	 to	 those	 malaria	
positive	cases	and	against	parasitemia	collected	from	
the	Hematology	and	Clinical	Pathology	Laboratory,	
Kasturba	Hospital,	Manipal.	The	 data	 analyzed	 for	
the variation in erythrocyte sedimentation rate related 
to	the	degree	of	parasitemia.
Quantitation	 of	 parasite	 load	 grading	 parasite	 /	
QBC	field:	 Occasional	 parasite	 /	QBC	field,	 (+)	 =	
<1	parasite	/	QBC	field,	(++)	=	1-10	parasite	/	QBC	
field,	(+++)	=11-100	parasite	/	QBC	field.
Erythrocyte	sedimentation	rate	(ESR)	done	by	Ves-
Matic Cube807.	 Which	 is	 a	 benchtop	 automated	
instrument	 designed	 and	 programmed	 for	 the	
analysis of ESR test, according to the Westergren 
method.	 ESR	 is	 a	 common	 but	 nonspecific	 test	
that is often used as an indicator of active disease. 
It	 reflects	 the	 tendency	 of	 red	 blood	 cells	 to	 settle	
more	rapidly	in	the	face	of	some	disease	states.The	
ESR	is	directly	proportional	to	the	mass	of	RBC	and	
inversely	proportional	 to	 the	viscosityof	plasma.	 In	
normal	 whole	 blood,	 RBCs	 do	 not	 form	 rouleaux;	
the mass of RBC is small and therefore the ESR 
is	 decreased	 (cells	 settle	 out	 slowly).	 In	 abnormal	
conditions	when	RBCs	can	form	rouleaux,	the	mass	
of	the	RBC	is	higher,	thus	increasing	the	ESR	(cells	
settle	out	faster).	Mean	ESR	range	in	healthy	people	
<20	mm/hr.7
Statistical	 analysis:	The	 collected	data	 analyzed	by	
percentage	and	standard	deviation	and	presented	by	
tables.
Ethical Clearance:	 The	 ethics	 committee	 of	 the	
Kasturba	 Medical	 College	 and	 Hospital,	 Manipal	
approved	the	study.
Results: The	 sample	of	 385	positive	malaria	 cases	
included	 both	 males	 and	 females,	 with	 the	 ages	
ranged	 from	 15-60	 years	 old;	 there	 was	 a	 male	
preponderance	with	a	ratio	1.8:1.0	.	In	the	study,	ESR	

was	raised	in	210	cases	(54.5%)	and	normal	in	175	
cases	 (45.5%).	A	 total	 number	 of	 all	 Plasmodium.	
Falciparum was	60	(uncomplicated	&	severe	cases),	
and for Plasmodium vivax was	 325.	 In	 P.vivax 
infection	 raised	 values	 were	 seen	 in	 174	 cases	
(53.5%)	and	in	P. falciparum	infection	it	was	seen	in	
36	cases	(60%)	(Table.1).	The	degree	of	parasitemia	
did	not	show	any	significant	rise	in	ESR	in	case	of	
malarial	infection	(Table.2).
Table no. 1: Variation of ESR in malarial infection

ESR

TOTAL
Normal 
result 

Increased 
result 

Malaria 

species

P.falciparam 40% 60% 100%

P.vivax 46.5% 53.5% 100%

TOTAL 45.5% 54.5% 100%

Table no.2: Degree of parasitemia did not show 
any significant rise in ESR in case of malarial 
infection.	(Normal	range	0-20mm/hr)

Degree of 
parasitemia

Mean ESR 
(mm/hr)

Number of 
cases

Standard 
deviation

Occasional 53.38 8 32.6

1+ 22.88 16 26.0

2+ 33.25 52 30.8

3+ 27.14 79 22.1

4+ 31.02 230 26.4

Total 30.65 385 26.5

N=	number	of	cases	SD=Standard	deviation
Discussion:
Malarial	 infection	 is	 a	 mosquitobone	 infectious	
disease,	 which	 is	 now	 common	 onthe	 west	 coast	
of	Karnataka,	 India.	The	hallmark	of	 the	disease	 is	
intra	 erythrocytic	 parasite	 infection.	 Erythrocyte	 is	
the	primary	 target	of	 the	malarial	parasite	 infection	
which	leads	to	changes	in	the	infected	RBC’s.	Thus	an	
investigation	was	conducted	to	demonstrate	whether	
the	ESR	can	be	used	as	diagnostic	blood	marker	to	
assess the severity of the malarial infection. A study 
conducted by Autaet al.,8 stated increased level of 
ESR	 in	 malarial	 infection	 (21.05mm/hr)	 In	 our	
study,	also,	we	found	an	increase	in	ESR	(30.65mm/
hr)	 level	 in	 relation	 to	 malarial	 infection,	 but	 it	
was	not	 significant.	An	 investigation	done	by	Oros	
Supcharoen	et	al.,9 demonstrated that ESR elevation 
during	 acute	 malarial	 infection	 and	 declined	 with	
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recovery.	The	elevated	ESR	level	during	acute	illness	
may	be	due	to	the	acute	process	of	disease	which	is	
a	non-specific	change.	However,	change	during	 the	
illness	may	due	to	the	inflammatory	process	by	the	
host	in	response	to	the	infection.	This	could	be	one	
reason-elevated level of ESR in malarial infection. 
Another	reason	for	the	insignificant	elevation	of	ESR	
may be due to inclusion bodies. Studies conducted 
by	 Viroj	 Wiwanitkit10,11	 reported	 RBC	 inclusion	
would	 increase	 erythrocyte	 sedimentation	 rate	 by	
adding additional mass to RBC’s and this can reduce 
the	time	for	sedimentation	ESR.	This	may	be	another	
reason	 for	 the	 insignificant	 elevation	 of	 ESR	 in	
malarial infection. 
In	the	present	study	conducted	we	could	demonstrate	
only slightly raise in ESR from normal range in case 
of	2+	,	3+	and	4+	of	P.	falciparum	parasitemia	but	in	
P. vivax	we	could	find	maximum	ESR	raised	during	
4+	parasitemia.	Over	all	mean	ESR	was	30.65mm/
hr,	 these	 shows	 raise	 but	 not	 significant	 raise.	As	
discussed the elevation in ESR could be due to host 
response	 to	malarial	 infection	or	malarial	 inclusion	
bodies 
Conclusion:
In	 our	 investigation,	 the	 degree	 of	 parasitemia	 did	
not	show	a	significant	rise	in	ESR	except	in	the	case	
of	 occasional	 parasitemia.	We	 assume	 that	 the	 rise	
in	ESR	may	be	due	to	inflammatory	process	during	

infection	or	due	to	the	presence	of	inclusion	bodies.	
Considering	ESR	alone	as	a	biomarker	for	assessing	
the severity of malarial infection may not be a good 
idea.	Considering	other	blood	parameter	along	with	
the ESR may give a better assessment of severity of 
parasitemia.
Limitations of the study
 In the current study, only the role of ESR in malaria 
infection	 was	 undertaken.The	 study	 should	 have	
included	other	erythrocyte	parameters	and	association	
of	these	with	malarial	parasitemia.
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