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Seroprevalence of West Nile Virus among Blood Donors
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Introduction
West Nile virus (WNV) is a mosquito borne flavivirus in
the Japanese encephalitis serocomplex of the family Flaviviridae [1]. WNV is transmitted primarily among Birds
[2]. Birds are the natural reservoir (amplifying) hosts, and
WNV is maintained in nature in a mosquito-bird-mosquito
transmission cycle primarily involving Culexs pecies mosquitoes. The virus is indigenous in Africa, Asia, Europe,
and Australia and has recently caused large epidemics in
Romania, Russia, and Israel. Humans serve as incidental
hosts. Most of human infections in temperate and subtrop-

ABSTRACT
Objective: West Nile virus is one of the transfusion
transmitted viral infections with worldwide distribution; it can cause severe disorders of the Central Nervous System. This research aimed to provide information about the seroprevalence of West Nile Virus
among blood donors at Central Blood Bank, Khartoum
State-Sudan.
Methods: Ninety sera specimen were randomly collected from blood donors at Central Blood Bank. All
collected sera specimen were tested for the presence
anti-West Nile virus (IgM & IgG) antibodies by using
semi-quantitative indirect ELISA.
Results: Out of Ninety blood donor sera, 40 (44.4 %)
were reactive for anti-WNV IgG antibody, whereas 2
(2.2%) were reactive for anti-WNV IgM antibody.
Conclusion: In spite of higher percentage of Blood
Donors at Central Blood Bank, Khartoum State-Sudan
was exposed to West Nile virus, there were few recent
cases. High care should be taken by health authorities
for screening of blood donors, particularly when administered to immunocompromised patients.
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ical zones occur in summer or early autumn. In the tropics,
the incidence is greatest during the rainy season when mos-

In a small percentage of patients, primarily the elderly and

quitoes are most abundant. WNV was first isolated in 1937

immunocompromised, disease progresses to a more severe
form with central nervous system (CNS) involvement, in-

from a human patient in Uganda [2]. During 1999- 2005,
the virus spread throughout the USA and into Canada,
Mexico, and the Caribbean Basin. With global warming un-

cluding encephalitis and meningitis [5,6].
The death rate among patients with neuroinvasive disease

der the influence of increasing temperatures and rainfall

in recent epidemics has averaged 10%. Among survivors,
long-term neurologic sequelae may occur [7]. Although

through warming of the oceans, and alteration of the natural

mosquito-borne transmission of WNV to human is by far

cycles that stabilize climate, West Nile virus will continue

the predominant mode, another 5 routes of WNV transmission to humans have been document: blood transfusion, or-

to emerge in new regions [3].A WNV infection in humans
is typically characterized by a mild, self-resolving, dengue
like illness with the onset of fever and myalgia [4,2].

gan transplantation, transplacental transfer, breast-feeding,
and laboratory-acquired infections via percutaneous inoculation or the airborne route. About 23 transfusion-transmit-
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ted WNV infections have been documented in 2002 [8].
Assuming that each donation was infectious and manufactured into 1.45 blood components, testing has therefore prevented close to 2200 recipient infections and potential clinical diseases [9]. At one extreme are some endemic areas of
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Africa, where background immunity to WNV has been ob-

< 0.8 = Negative.

served in approximately 50 percent of children and 90 percent of adults [10].

< 1.1 - => 0.8 = Borderline

Serology continues to have a dominant role in the laboratory diagnosis of West Nile viral infections in humans. The
detection of WNV-specific IgG in serum using Indirect an-

> 1.1 = positive
Quality control
The validity of ELISA kit was done by running the positive

tibody-capture enzyme immunoassay (EIA) indicates post
exposure [2] while detection of IgM antibodies using IgM

and negative controls, and then ratio was calculated for

Antibody Capture Enzyme Immunoassay (MAC-EIA) is
suitable for routine detection of immune responses result-

ity control range of the kit.

each control, which found within the range of O.D of qual-

ing from an acute viral infection [11].
As part of this research, we focused on understanding sero-

Statistical Analysis

prevalence of WNV in Khartoum Capital in particular the

Statistical analysis was conducted using statistical package

National Center blood donors. Mainly, we were interested
in understanding whether there is a risk of exposure to

for social science program (SPSS).

WNV for blood recipients whom blood had no screening of
WNV especially when considering that this area one of the
WNV is epidemic. It thus provides evidence-based research
to guide an effective strategy in reducing risks of transfu-

Results
A total of 90 sera were randomly collected from blood donors at Central Blood Bank for screening of IgM and IgG

sion-transmitted WNV infections in Khartoum Capital.

antibodies against West Nile virus. Out of Ninety blood donor sera, 40 (44.4 %) were reactive for WNV IgG antibod-

Materials and methods

ies, whereas 2(2.2%) were reactive for WNV IgM antibodies, Figure 1.

Study design
This descriptive (Cross-sectional) study was conducted on
Blood Donors at Central Blood Bank in Khartoum State-

Figure 1. Sero-prevalence of WNV among blood donors
at Central Blood Bank, Khartoum state.

Sudan during period from April to May, 2016.
Ethical considerations
Permission to carry out the study was taken from Blood
Bank authority and verbal consent was taken from Blood
Donors at Central Blood Bank.
Sample collection
Ninety serum specimens were randomly collected from
blood donors at Central Blood Bank. The samples were
stored at -30 °C until ELISA test commenced. All collected
sera specimens were tested for the presence of anti-West

Discussion

Nile virus antibodies (IgG and IgM) using the commercial

West Nile virus is a known cause of flu-like illness and neu-

semi-quantitative indirect ELISA kits (EUROIMMUN,

roinvasive diseases (such as meningitis, acute flaccid paral-

Germany).

ysis etc). Due to the outbreak of the virus in 1999 from
cases of encaphilitis in United States and established evi-

Interpretation of results

dence of its transmission in blood transfusion, screening of

Ratio calculation method used to calculate the results as to

blood donors for WNV was instituted in July, 2005 [12,13].

follow:

The present study was the first survey of WNV among

Ratio = Extinction of controls or specimens/ Extinction

blood donors in Khartoum state, Sudan. Which investigated

of calibrators

that the sero prevalence of WNV aong Blood Donors was
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high; anti-WNV IgG antibodies was 44.4 %. Whereas antiWNV IgM antibodies was2.2% which indicated to recent

2

WNV cases. Regarding the vector life cycle; it might has
contribution on the relatively low percentage of recent
cases of WNV, one of which is the seasonal changes that

3

affect the vector survivability and maturation, and which
cannot survive during summer season when our study had

4

been performed. Our findings agreed with study was conducted by Watts et al., 1994 on 185 febrile individuals from
Northern Province of Sudan, which found that 59% and 5%

5

were reactive for IgG and IgM, respectively [14]. Also,
other study carried out among multi-blood recipient’s pa-

6

tients by Al Hag et al., 2015 which demonstrated a very
high seroprevalence of WNV among that population, this
result agree with our hypothesis that blood donation is one
of the major factors that lead to WNV distribution [15].

7
8

On the other hand, similar study was done in United Arab
of Emirate by Alfaresi&Elkoush, 2008, which exhibited the
absence of WNV among blood donors. This finding disagreed with our results, which may highly attribute to the
absence of the vector in that area [16].

9

A series of sero-surveys on West Nile virus since 1939 in
Central Africa, one which the study that conducted in Su-

10

dan, 1953 in White Nile region, which was consistent with
our findings, which found that up to 46.4% were reactive to

11

anti-WNV IgG antibody.
In spite of higher percentage of Blood Donors at Central
Blood Bank, Khartoum State-Sudan exposed to West Nile
virus, there were few recent cases. The higher seropreva-

12

lence of WNVamong Blood Donors reveals that blood
transfusion may play a major role in WNV transmission.
Further Studies are needed in order to obtain the knowledge

13

about the actual prevalence of WNV in Sudan.Further studies using advance and more accurate techniques like PCR

14

is recommended. Routine screening of WNV among Blood
Donors is highly recommended.
15
Conflict of Interest
I declare that we have no conflict of interest.

References
1

Mackenzie JS, Barrett ADT, Deubel V. The Japanese encephalitis serological group of flaviviruses: a brief introduction to the group. In:
Mackenzie JS, Barrett ADT, Deubel V (editors).

ANNALS OF MEDICAL AND BIOMEDICAL SCIENCES. 2018; 4 (1): 8-10

16

Japanese Encephalitis and West Nile Viruses.
New York: Springer-Verlag 2002: 1-10.
Campbell GL, Marfin AA, LanciottiRS, Gubler
DJ. West Nile virus. Lancet Infect Dis. 2002; 2:
519-529.
Gould EA &Huggs S. Impact of climate change
and other factors on emerging arbovirus diseases.
Trans R Soc Trop Med Hyg 2009; 103: 109-21.
Granwehr BP, Lillibridge KM, Higgs S, Mason
PW, Aronson JF, Campbell GA, Barrett ADT.
West Nile virus: where are we now? Lancet Infect
Dis. 2004; 4: 547-56.
Petersen LR &Marfin AA. West Nile Virus: A Primer for the Clinician. Ann Intern Med.2002;137:
173-179.
Klee AL, Maldin B, Edwin B, Poshni I, Mostashari F & Fine A. Long-term prognosis for clinical West Nile virus infection.Emerg Infect Dis.
2004; 10: 1405–11.
Petersen LR, Marfin AA, Gubler DJ. West Nile
Virus. J Am Med Assoc. 2003; 290: 524-528.
Pealer LN, Marfin AA, Petersen LR, Lanciotti RS,
Page PL, Stramer SL, Stobierski MG, Signs K,
Newman B, Kapoor H, Goodman JL, Chamberland ME. West Nile Virus Transmission Investigation Team. Transmission of West Nile virus
through blood transfusion in the United States in
2002. N Engl J Med. 2003; 349: 1205-6.
Stramer SL. Current risks of transfusion-transmitted agents: a review. Arch Pathol Lab Med. 2007;
131: 702-7.
Hurlbut HS, Rizk F, Taylor RM &Work TH. A
study of the ecology of West Nile virus in Egypt.
Am J Trop Med Hyg. 1956; 5: 579-620.
Long M T, Jeter W, Hernandez J, Sellon D C, Gosche D, Gillis K, Bille E, Gibbs E P. Diagnostic
performance of the equine IgM capture ELISA for
serodiagnosis of West Nile virus infection. J Vet
InternMed. 2006; 20: 608-613.
Kleinman S, Glynn SA, Busch M, Todd D, Powell
L, PietrelliL. The 2003 West Nile virus United
States epidemic: the America's Blood Centers experience. Transfusion. 2005; 45: 469 – 479.
Busch MP, Kleinman SH, Nemo GJ. Current and
emerging infectious risks of blood transfusions.
Jama. 2003; 289: 959–962.
Watts DM, el-Tigani A, Botros BA, Salib AW,
Olson JG, McCarthy M, Ksiazek TG. 1994. Arthropod-borne viral infections associated with a
fever outbreak in the northern. J Trop Med Hyg.
1994;97(4):228-30.
AL Hag AS, Enan AK, Mustafa EM, Elkhidir MI,
Elkhidir. Prevalence of West Nile Virus (WNV)
among Multi Blood Transfused Patients in Khartoum State, SudanInt J Curr Res. 2015; 6(8):
8135-8139.
Alfaresi M &Elkoush. West Nile Virus in the
Blood Donors in UAE. Indian J Med Microbiol.
2008; 26(1): 92-92.

ISSN 2059-9447

