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ABSTRACT
In Bulgaria, the first laboratory-confirmed West 
Nile neuroinvasive disease (WNND) case occurred 
in 2015 and more cases have been reported 
ever since. The aim of our study was to track the 
current circulation of West Nile virus (WNV) in 
the country. We collected 1830 serum samples 
from healthy people of every district in Bulgaria. 
Commercially available ELISA kits were used 
to detect specific anti-WNV IgG antibodies. All 
positive samples were tested for specific IgM 
antibodies using the same method. Possible 
risk factors were identified by calculating odds 
ratio. Specific IgG antibodies were detected in 
22 of the samples (1.2%, CI 0.8% to 1.8%). No IgM 
antibodies were detected in the positive samples. 
The highest seroprevalence rates were found in 
the districts of Pleven, Varna, Silistra and Yambol. 
This study showed the continuous circulation and 
spread of WNV in Bulgaria.
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INTRODUCTION
West Nile virus (WNV) is a mosquito-borne flavivirus 
emerging in Europe and America. As many other 
flaviviruses, WNV is maintained in nature in a 

cycle which involves mosquitoes and vertebrate 
hosts. WNV uses Culex mosquitoes as vectors, 
and domestic and wild birds as amplifying hosts. 
Humans and horses are an incidental end host of 
the virus. 
Most human infections with WNV are asymptomatic 
(~80%). About 20% of WNV infections result in 
influenza-like fever, called West Nile fever, and 
less than 1% cause neuroinvasive diseases (West 
Nile neurologic disease, WNND). Clinicians mostly 
recognise neuroinvasive infections which represent 
less than 1% of WNV infections, but the actual 
number of infected people is a lot higher.   
In Europe, WNV emerged in Romania in 1997 
when 352 WNND cases were confirmed (6). In 
the following years, a number of WNV outbreaks 
occurred in Europe, including in the Balkans: 609 
cases in Greece (2010-2013), 371 cases in Serbia 
(2012-2013) (5) and 47 cases in Romania (7). 
In Bulgaria, the first laboratory-confirmed WNND 
case occurred in 2015 and more cases have been 
reported ever since. Following the first confirmed 
case, a nationwide seroprevalence study was 
conducted in 2015 (1). An overall seroprevalence 
of 1.5% was found, varying from 0 to 10% among 
districts. The aim of our study was to track the 
current circulation of WNV in Bulgaria.

MATERIAL AND METHODS
Between February and March 2018, a total of 
1830 serum samples were obtained from healthy 
people (57.7% females and 42.3% males) from 
each of the 28 districts of Bulgaria. The age of the 
people ranged between 15 and 93 years, with a 
median age of 57. The samples were transported 
and stored at -20°C before testing.
Commercially available ELISA kits were used for 
detection of specific anti-WNV IgG antibodies 
(Euroimmun, Germany), following the 
manufacturer‘s instructions. Samples resulting 
positive were further tested for the presence of 
specific IgM antibodies using ELISA kits from the 
same manufacturer. 
In order to identify possible risk factors, univariate 
analysis was performed calculating the odds ratio 
(OR) and 95% confidence interval (CI).
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Table 1. WNV seroprevalence rates by district (Bulgaria 2018).

District
Positive
(no)

Tested
(no)

Prevalence rate lower CI upper CI

Blagoevgrad 1 60 1.67% 0.29% 8.86%

Burgas 2 81 2.47% 0.68% 8.56%

Dobrich 0 70 0.00% 0.00% 0.00%

Gabrovo 1 60 1.67% 0.29% 8.86%

Haskovo 1 70 1.43% 0.25% 7.66%

Kardzhali 0 60 0.00% 0.00% 0.00%

Kustendil 0 60 0.00% 0.00% 0.00%

Lovech 0 60 0.00% 0.00% 0.00%

Montana 2 80 2.50% 2.50% 8.66%

Pazardzhik 0 60 0.00% 0.00% 0.00%

Pernik 0 60 0.00% 0.00% 0.00%

Pleven 3 70 4.29% 1.47% 11.86%

Plovdiv 1 70 1.43% 0.25% 7.66%

Razgrad 0 60 0.00% 0.00% 0.00%

Ruse 1 70 1.43% 0.25% 7.66%

Shumen 0 60 0.00% 0.00% 0.00%

Silistra 2 70 2.86% 0.79% 9.83%

Sliven 0 60 0.00% 0.00% 0.00%

Smolyan 0 60 0.00% 0.00% 0.00%

Sofia city 1 80 1.25% 0.22% 6.75%

Sofia district 1 80 1.25% 0.22% 6.75%

Stara Zagora 1 60 1.67% 0.29% 8.86%

Targovishte 0 60 0.00% 0.00% 0.00%

V Tarnovo 0 60 0.00% 0.00% 0.00%

Varna 2 60 3.33% 0.92% 11.36%

Vidin 0 49 0.00% 0.00% 0.00%

Vratsa 1 70 1.43% 0.25% 7.66%

Yambol 2 70 2.86% 0.79% 9.83%

TOTAL 22 1830 1.20% 0.80% 1.81%
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RESULTS

Specif c WNV IgG antibodies were detected in 22 of

the 1830 samples (Table 1) (1.2%, CI 0.8% to 1.8%).

No anti-WNV IgM antibodies were detected in the

positive samples. The districts with the highest

seroprevalence rates were Pleven (4.29%, CI 1.47%

to 11.86%), Varna (3.33%, CI 0.92% to 11.36%),

Silistra (2.86%, CI 0.79% to 9.83%) and Yambol

(2.86%, CI 0.79% to 9.83%).

There were no signif cant dif erences between the

positive female (1.42%) and male (0.9%) groups:

OR 1.58 (CI 0.64 to 3.9, p value=0.32). Age (40 and

above) also did not show any inf uence on WNV

infection (OR 1.54, CI 0.62 to 3.81, p value=0.35).

DISCUSSION

The current WNV seroprevalence rate of 1.2% is

consistent with the previous study of ours, which

showed an overall rate of 1.5%. Interestingly, there

are dif erences regarding the spread of the viral

circulation between the current and the previous

nationwide seroprevalence study. Three years ago,

the highest seroprevalence rates were found in

the districts of Sof a province and Vidin (1). In the

current study the prevalence rates for these districts

were 1.25% and 0%, respectively, which might be

showing better mosquito management and control.

On the other hand, the highest seroprevalence

rates were in the districts of Pleven, Varna, Silistra

and Yambol, which is consistent with the previous

results, demonstrating high WNV rates in the

districts of Pleven, Silistra and Yambol (2%, 6% and

2%, respectively). This is also expected, since Pleven

and Silistra are bordering the river of Danube with

favourable conditions for mosquito populations;

Varna is bordering the Black Sea, as well as a couple

of lakes (Lake Varna and Lake Beloslav); and Yambol

is bordering the Tundzha river and is close to the

neighbouring countries of Greece and Turkey,

where there were numerous WNV cases in the

recent years (3,4). We found high seroprevalence

rate in the district of Burgas as well – 2.47% (CI

0.68% to 8.56%), where a total of 4 WNND cases

were detected in 2018, representing almost 1/3 of

the reported WNND cases that year (2).

The present country-wide WNV seroprevalence

study shows that the virus continues to circulate

and spread to new foci. Moreover, in 2018 there

were an unexpectedly high number of WNND

cases in Bulgaria. This suggests improved disease

recognition by clinicians, but nevertheless further

studies should be performed examining the

circulation of the virus in reservoir hosts and vectors

as well.
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