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Background: West Nile virus (WNV) is one of the widely distributed arboviruses in the
world, and it is a pathogen of both humans and animals. The evidence that supports the
prevalence of the WNV infection in Ethiopia is very scarce. Hence, this study aimed to
assess the seropositivity of WNV among patients with acute febrile illness.
Methods: This health institution-based descriptive cross-sectional study was conducted on
532 acute febrile patients from May to August 2016 in Arba Minch Zuria district selected
public health facilities, Southern Ethiopia. A pre-structured questionnaire was used to collect
socio-demographic and clinical related information of the participants through convenient
sampling techniques. In addition, trained nurses who were working in the health centers were
responsible for interviewing acute febrile patients. About 5 mL of venous blood was
collected aseptically from each of the study participants for the screening of the WNV
immunoglobulin G (IgG) and immunoglobulin M (IgM) antibodies using indirect immunoﬂuorescence technique (IIFT) as per manufacturer’s protocol. Data analysis was done using
statistical package for social sciences (SPSS) version 20 software and the results were
presented by frequency and percentage using tables.
Results: A total number of 529 acute febrile patients (42.7% males and 57.3% females)
were enrolled in the study with a response rate of 99.4%. The overall 7.4% of acute febrile
patients were seropositive for WNV-speciﬁc IgG and the rate was higher in males (9.7%)
when compared to females (5.6%). While the overall 4.5% were seropositive for WNVspeciﬁc IgM and the rate was 6.6% in males and 3.0% in females.
Conclusion: The ﬁnding of this study is an important alarm for clinicians/physicians to
diagnose febrile patients in the divergent direction including with the diagnosis of ﬂaviviruses. In addition, the ﬁnding will further contribute to understanding the epidemiology of
WNV fever in Ethiopia and it will play a role in the delivery of public health measures to
decrease the risk of WNV exposure in the areas.
Keywords: West Nile virus, acute febrile patients, Arba Minch Zuria district, Southern
Ethiopia
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West Nile virus (WNV) is one of the widely distributed arboviruses globally, and
a pathogen of public health at a signiﬁcant rate both in humans and animals.1 This
mosquito-borne virus has been categorized in the genus Flavivirus within the
family of Flaviviridae.2
WNV was ﬁrst discovered and isolated from the blood of a woman in Uganda
1937,3 again similar cases were documented in Egypt and Israel in the early 1950s,
whereas it was reported from South Africa in the 1970s and France in the 1960s.4 In
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addition, WN fever raised in the 1990s, the outbreak has
occurred in Mediterranean Basin and some parts of
Europe,5 and WNV has also emerged in New York City
and over 20,265 patients developed neurological sign and
symptoms, and about 1,783 cases have died including
a high mortality rate of birds.6–8 Moreover, the WNV
disease including encephalitis spread greatly in Europe,
Asia and Oceania.9 Massive outbreaks was happened in
Romania in 1996,10 and Russia in 1999.11 Further, WN
fever and encephalitis have been reported in Europe in the
21 century.12
Patients infected with WNV may develop signs and
symptoms on 3–14 days after the bite of a WNV-infected
mosquito, while in severe cases may be biphasic and have
symptoms prolonged up to 60 days.13 The infected patients
develop WN fever that varies from asymptomatic infections (mild acute febrile illness), and some patients may
develop neurological diseases that include meningitis,
encephalitis, and acute ﬂaccid paralysis.13,14 Of the 80%
of human infections are subclinical, while symptomatic
patients can vary from inﬂuenza-like symptoms to neurotropic manifestations.15 While about 20% of the infections
cause a febrile illness in affected patients and 1% of
infections may lead to neuro-invasive disease.8,16 The
mortality rate of WNV infection ranges from 4% to
14%,8,10,17 however, the rate might increase from 15% to
29% in elder patients.18 This virus can be categorized as at
least ﬁve phylogenetic lineages,19 and only lineage-1 and 2
have been associated with signiﬁcant epidemics in human
beings.20,21 On the other hand, a lack of an effective
prophylactic vaccine or antiviral therapeutic situations
might lead to more epidemics of WNV infection in different geographic locations in the world.22
Further, the evidence to support the prevalence of
WNV in Ethiopia is very scarce. Therefore, the present
study aimed to assess the seropositivity of WNV among
patients with acute febrile infections in Arba Minch Zuria
district, Southern Ethiopia.

Methods
Study Settings and Study Population
This health institutions-based cross-sectional study was
conducted from May to August 2016 in selected public
health facilities of Arba Minch Zuria district, Gamo Gofa
Zone, Southern Ethiopia. Arba Minch town is located 505
Km from Addis Ababa (the capital city of Ethiopia) and
275 km from Hawassa, which is the capital city of the
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Southern Nation, Nationalities Peoples Region (SNNPR).
According to 2007, Central Statistics Agency of Ethiopia
(CSA), the total population in the district woreda was
165,680 of which 82,751 were males and 82,929 were
female. In addition, Arba Minch is found in Great Rift
Valley and located at 5.57–6.72° North latitude, 36.38–
37.99° East longitude, and the altitude ranges from 501 to
3500 meters above sea level. The area is Kolla (lowland)
with the average annual rainfall and temperature of
1300.5 mm and 15.1°C-27.5°C, respectively (Figure 1).
Patients with acute febrile illness (≥37.5°C axillary temperature) at the initial assessment with less than 7 days of
onset of symptoms were eligible for the study. Moreover,
three public health centers (Lante, Shele and Birbir) from
the district were selected and in total 532 acute febrile
cases of outpatient departments were enrolled through
convenient sampling techniques. In addition, sociodemographic and clinical related information of the study
participants were collected by pre-structured questionnaire
through the interviewer-administered approach. Moreover,
the interview of the study participants was done by trained
nurses who were working in the selected health centers.
Most of the time clinicians/physicians request Widal
Weil Felix (WWF) tests for typhoid and typhus fever and
blood ﬁlms for haemoparasites to treat acute febrile
patients. If the laboratory results become non-reactive for
WWF or negative for haemoparasites, clinicians urged to
treat these patients based on signs and symptoms due to
lack of further diagnosis concerning arboviruses. Arba
Minch Zuria district found in the rift valley and febrile
diseases like dengue fever, WNV fever, yellow fever, and
other related arboviruses were reported from the nearby
ecological zone,23 and also the district is closer to Kenya
and the prevalence of arboviruses also was reported from
Kenya.24 However, the laboratory diagnosis of arboviruses
disease is still not practical in public health service delivery institutions. That is why the current study aimed to
assess WNV infection in acutely febrile patients in the
mentioned ecological areas.

Specimen Collection and Laboratory
Diagnosis
About 5 mL of venous blood was collected aseptically
from each study participant using plain-red top test tube.
Blood specimens were left undisturbed for 30 mins at
room temperature for proper clotting and then clotted
samples were centrifuged at 2500–3000rpm for 5–10
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Figure 1 Map of Arba Minch Zuria district in Gamo Gofa zone, Southern Ethiopia.

mins at room temperature. Following this, the serum sample was separated into multiple Nunc tubes for each
patient and then transported to Armauer Hansen
Research Institute (AHRI) laboratory by liquid nitrogen
cold-chain system for laboratory diagnosis. Moreover, the
serum sample of each patient was screened for the presence/absence of WNV-speciﬁc IgG and WNV-speciﬁc
IgM antibodies using indirect immunoﬂuorescence test
(IIFT) (EUROIMMUN AG, Luebeck, Germany) as per
manufacture’s protocol. Initially, serum was diluted to
1:10 with buffer and 30 µL of diluted serum added to
each of the two reaction ﬁelds on a BIOCHIP slide. Each
ﬁeld contained two BIOCHIPS, one with WNV-infected
cells and the other with uninfected cells and incubated at
room temperature for 30 mins in the dark place. Then,
cells were exposed to either 6 M urea solution or phosphate-buffered saline-Tween for 5 mins. After washing
with phosphate-buffered saline-Tween, cells were incubated with ﬂuorescein-labeled anti-human globulin for 30
mins and again washed with buffer. After drying, the
slides were viewed at the 20x magniﬁcation objective of

Infection and Drug Resistance 2020:13

ﬂuorescent microscopy. In a deﬁnite positive reaction, the
cytoplasm of infected cells viewed ﬁne to coarse granular
ﬂuorescence and inclusion bodies in some cells. The presence of IgG/IgM antibodies was inferred by the absence
or substantial decrease of ﬂuorescence of urea treated cells
compared with the buffer-treated controls.

Statistical Analysis
Data were double entered in REDCap data software (8.0.3.
@2018, Vanderbilt University) and cleaned data exported
to Statistical Package for Social Sciences (SPSS) version
20 for statistical analysis. Descriptive statistics were used
and the results were presented by frequency and percentage using tables.

Ethical Considerations
The study was ethically approved by the institutional
review board (IRB) of Hawassa University College of
Medicine and Health Sciences. Then, the ofﬁcial letter
was submitted to the SNNPR Health bureau to get
a supportive letter of permission and then a supportive
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letter was submitted to the selected Health facilities before
goes to data collection. All the study participants were
well informed about the procedure of the study. Then,
written informed consent was obtained from the study
participants or parents/legal guardians for those ages less
than 18 years old. The conﬁdentiality of the participants’
information was strictly preserved.

Results
Totally 532 acute febrile patients were approached, 529
(42.7% males and 57.3% females) were enrolled in the
study with a response rate of 99.4%. Nearly half (47.5%) of
the participants were aged between 15 and 30 years. The
majority (86.8%) of participants were rural inhabitants. The
overall 7.4% of febrile patients were seropositive for WNVspeciﬁc IgG and the rate was higher in males (9.7%) when
compared to females (5.6%). While the overall 4.5% of febrile
patients were seropositive using WNV-speciﬁc IgM and the
rate was 6.64% in males and 3.0% in females (Table 1).
The seropositivity rate among patients who did not use
bed-net was higher when compared to those used bed-nets
(12.4% vs 5.0% for WNV-speciﬁc IgG and 9.47% vs 2.2%
for WNV-speciﬁc IgM), respectively. Similarly, the seropositivity rate was higher among patients with recent
mosquitos bite (6.5%) when compared with those who
have no recent bite (2.8%) by IgM (Table 2).

Discussion
The ﬁndings of this study indicated the overall 7.4% of
acute febrile patients were seropositive for WNV-speciﬁc
IgG. In addition, 9.7% of males and 5.6% of females were
seropositive for the WNV-speciﬁc IgG. While the overall

4.5% of the patients were seropositive for WNV-speciﬁc
IgM and the rate was 6.64% in males and 3.0% in females.
The ﬁnding of the current study indicated that 7.4% of
febrile patients were seropositive for by WNV-speciﬁc IgG
and the ﬁnding was comparable with the study conducted
in Ilorin, Nigeria that was 7.5%.25 However, the higher
rates were reported by several studies from asymptomatic
and febrile patients: like10.2% and 9.6% in Kenya,24,26
73.2% and 80.1% in Nigeria,27,28 27.9% in Ghana,29
27.2% in Gabon with different prevalence rate in diverse
ecosystems like 23.7% in forested regions, 21.8% in
savanna and 64.9% in the lakes region,30 and 59% in the
Democratic Republic of Congo.31 On the other hand, the
ﬁnding of this study was higher than the studies conducted
in the South Omo zone, Southern Ethiopia,23 Spain,32
United States,33 Greek,34 and Libya.35 The prevalence
rates in the depicted studies were 0.9%, 6.5%, 2.6%,
2.5% and 2.7%, respectively. The variations might be
attributed to differences in the detection methods (sensitivity and speciﬁcity levels), the period of the studies,
variability in climatic conditions or geographical locations
and mosquitos (vectors) breeding seasons. In support, the
individual’s contact with mosquitoes also can differ signiﬁcantly within and among population groups.36
The present study indicated 4.2% of febrile patients
were seropositive for WNV-speciﬁc IgM and this might
reﬂect a recent infection of WNV or the presence of crossreactive antibodies with the infection of other ﬂaviviruses.
All positive results that obtained with the IgM assay
should be conﬁrmed by neutralizing antibody testing.37
In addition, WNV-speciﬁc IgG antibodies usually are
detected shortly after IgM antibodies and it persists for

Table 1 Socio-Demographic Characteristics and Seropositivity of West Nile Virus
Characteristics

Total (%)

IgG Test

IgM Test

IgG (+Ve)

IgG (−Ve)

IgM (+Ve)

IgM (−Ve)

226(42.7)
303(57.3)

22(9.7)
17(5.6)

204(90.3)
286(94.4)

15(6.64)
9(3.0)

211(93.36)
294(97.0)

Sex
Male
Female
Age group, years
< 15
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80(15.13)

7(8.7)

73(91.3)

3(3.75)

77(96.25)

15–30

251(47.45)

9(3.6)

242(96.4)

5(2.0)

246(98.0)

31–45
> 45

105(19.86)
93(17.58)

13(12.4)
10(10.7)

92(87.6)
83(89.3)

9(8.6)
7(7.5)

96(91.4)
86(92.5)

Residence
Rural

459(86.8)

28(6.1)

431(93.9)

21(4.6)

438(95.4)

Urban

70(13.2)

11(15.7)

59(84.3)

3(4.3)

67(95.7)
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Table 2 West Nile Virus Infection with Different Variables Among Acute Febrile Patients
Characteristics

Response

Total (%)

IgG Test

IgM Test

IgG (+Ve)

IgG (−Ve)

IgM (+Ve)

IgM (−Ve)

Used bed-net at night

Yes
No

360(68.1)
169(31.9)

18(5.0)
21(12.4)

342(95.0)
148(87.6)

8(2.2)
16(9.47)

352(97.8)
153(90.53)

Presence of stagnant water nearby

Yes
No

172(32.5)
357(67.5)

23(13.4)
16(4.48)

149(86.6)
341(95.52)

10(5.8)
14(3.9)

162(94.2)
343(96.1)

The habit of outdoor stay during the night time

Yes
No

414(78.3)
115(21.7)

21(5.1)
18(15.6)

393(94.9)
97(84.4)

15(3.6)
9(7.8)

399(96.4)
106(92.2)

History of a recent mosquito bite

Yes
No

246(46.5)
283(53.5)

19(7.7)
20(7.1)

227(92.3)
263(92.9)

16(6.5)
8(2.8)

230(93.5)
275(97.2)

many years. Therefore, the presence of IgG antibodies in
the febrile patients’ sample alone is the only evidence of
the previous infection and clinically compatible cases with
the presence of IgG, while the presence of IgM also needs
the evaluation for other etiologic agents of
ﬂaviviruses.37,38

Limitation of the Study
Since the study nature is cross-sectional and suggesting that
it cannot provide adequate evidence on cause and effect
relationship among dependent and independent variables. In
addition, we used indirect immunoﬂuorescence test (IIFT)
to determine the seropositivity rate; however, a different
rate might be observed if other detection techniques like
Enzyme-linked immunosorbent Assay (ELISA), reverse
transcriptase-polymerase chain reaction (RT-PCR) or
nucleic acid ampliﬁcation tests (NATs) were used.
Another limitation, we did not perform a neutralization
assay, such as a plaque reduction neutralization test
(PRNT) for those patients who were seropositive for IgM
antibodies to differentiate whether the infection is current
for WNV or cross-reactive with other ﬂaviviruses.
Irrespective of the revealed limits, the study provides supportive information in the scarce data situation of Ethiopia
concerning WNV infection.

Conclusion
The ﬁnding of the study is an important alarm for clinicians/physicians to think in divergent direction for such
acute febrile patients to suspect of WNV(ﬂaviviruses)
infection and alerts responsible body for the provision of
reliable detection techniques for the diagnosis of infection.
In addition, the ﬁnding will further contribute to understanding the epidemiology of WNV fever in Ethiopia and

Infection and Drug Resistance 2020:13

it will play a role in the delivery of public health measures
to decrease the risk of WNV exposure in the areas. Further,
an in-depth study is required to assess the prevalence of
WNV and its associated factors in a large scale using more
sensitive and speciﬁc diagnostic techniques.

Abbreviations
IIFT, indirect immunoﬂuorescence test; IgG, immunoglobulin G; IgM, immunoglobulin M; WNV, West Nile virus;
SPSS, statistical package for social sciences.
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