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Confirmed human cases - 415 and
36 deaths in 2018 

(National Institut „Dr Milan Jovanovid
Batut” update 17th November 2018)

Confirmed cases

Suspected cases

One Health approach in WNV surveillance, Serbia



Transmission cycle (http://www.alison-burke.com)
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2018 1 case

2019  1 case

As of 13 December 2018, 1 503 human cases were reported in the 
EU/EEA by Italy (576), Greece (311), Romania (277), Hungary 
(215), Croatia (53), France (27), Austria (20), Bulgaria (15), the 
Czech Republic (5), Slovenia (3) and Cyprus (1). In the EU 
neighbouring countries 580 human cases were reported by Serbia 
(415), Israel (128), Turkey (23) and Kosovo* (14). Hundred-eighty 
deaths due to West Nile virus infection have been reported by 
Greece (47), Italy (46), Romania (43), Serbia (35), Kosovo* (3), 
Turkey (3), Bulgaria (2), the Czech Republic (1) and Hungary (1).
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Definitions of surveillance and monitoring (ECDC, 2014)

Monitoring - consists of procedures implemented for
temporary or continuous observation and is not followed by
any additional activities (e.g. population dynamics).

Surveillance - consists of procedures developed in response to
a risk and carried out to support subsequent actions.

One Health approach in WNV 

surveillance, Serbia
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Situation in Serbia before 2005

Public and policy makers’ awareness of WNV risk none

Capacity for detection of human cases, infestation of

mosquitoes, horses and birds

none

Logical outcome – mosquito, horse, bird, sentinel

chicken surveillance

none

Why and how we started

One Health approach in WNV 

surveillance, Serbia
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Why and how we started
1972 - Borđoški et al. 1972 found 2.6% - 4.7% positive 
human sera in Vojvodina (Serbia)

2003 – comparing climates of Bucharest region 
(Romania) - Central Valley (California) – Vojvodina 
(Serbia)

2005-2007 – BTR 6920 National project “Development 
of the methods for early detection of West Nile virus at 
the areas with the high risk for outbreaks 

2005 - 2009 – mosquitoes sampled at bird reservoirs
and human settlements, Vero cell suspect samples sent 
to NPHI of Spain, seroprevalence in humans (≤ 6.04%), 

ONE HEALTH 
APPROACH
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"Obedska bara", species composition in traps set 

7m above the ground
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set 7 m above the ground
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Why and how we started
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Why and how we started

Mosquito species Mosquito species

Anopheles claviger Oc. caspius

An. hyrcanus Oc. dorsalis

An. maculipennis Oc. sticticus

An. plumbeus Coquelletidia richiardii

Aedes cinereus Culex modestus

Ae. rossicus Cx. pipiens

Aedimorphus vexans Culiseta annulata

Ochlerotatus annulipes

49.426 adult 
mosquitoes 
tested (630 pools)

 HU6 0 2  5 5 9 RA0 3 PAL ACI OCx t e h i l e r i

 HU1 1 1 1  3 8 2 RA0 4 Pa l a c i o Cx t e h i l e r i

 HU9 8 4  1 9 4 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU9 0 2  1 1 0 RA0 4 Cx p i p i e n s Pa l a c i o

 HU1 8 8 4  1 4 4 7 RA0 5 Cx t h e i l e r i Pa l a c i o

 HU8 8 0  8 8 RA0 4 Ca n n u l a t a Pa l a c i o

 HU7 8 7  1 0 4 9 RA0 3 PAL ACI OCx t e h i l e r i

 HU9 6 3  1 7 3 RA0 4 Cx t e h i l e r i Pa l a c i o

 GI 1 4  6 7 7 RA0 3 SENI L L OSAAa t r o p a r v u s

 HU6 1 7  5 7 4 RA0 3 PAL ACI OCx p i p i e n s

 HU4 0 5  2 7 5 RA0 3 CMUTI SCx t e h i l e r i

 HU1 0 7 3  2 8 6 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU1 1 4 4  4 1 5 RA0 4 Pa l a c i o Cx t e h i l e r i

 HU9 8 7  1 9 7 RA0 4 Oc a s p i u s Pa l a c i o

 GI 8 2  1 7 RA0 4 SENI L L OSACx Pi p i e n s

 HU9 3 2  1 4 0 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU6 1 0  5 6 7 RA0 3 PAL ACI OCx t e h i l e r i

 HU1 9 9 2  1 5 7 1 RA0 5 Cx p i p i e n s Pa l a c i o

 HU1 1 6 5  4 3 6 RA0 4 Pa l a c i o Oc a s p i u s

 HU9 9 9  2 0 9 RA0 4 Cx t e h i l e r i CMu t i s

 GI 1 9  1 3 2 8 RA0 4 Cx p i p i e n s Se n i l l o s a

 HU5 9 5  5 5 2 RA0 3 L OSAL AMOSCx t e h i l e r i

 HU1 0 2 3  2 3 6 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU4 8 2  4 0 8 RA0 3 EL ACEBUCHECx t e h i l e r i

 GI 3 8  7 0 1 RA0 3 SENI L L OSACx p i p i e n s

 HU1 0 6 0  2 7 3 RA0 4 Cx t e h i l e r i L o s Al a mo s

 HU5 5 4  4 8 0 RA0 3 PAL ACI OCx t e h i l e r i

 HU1 8 5  1 6 3 9 RA0 2 CMUTI SCx t h e i l e r i

 HU8 4 6  1 4 9 0 RA0 3 PAL ACI OCx t e h i l e r i

 HU1 1 8 4  4 5 5 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU1 0 2 1  2 3 4 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU1 7 1 4  7 5 0 RA0 5 Cx t h e i l e r i Pa l a c i o

 HU3 4 8  2 1 8 RA0 3 L OSAL AMOSCx t e h i l e r i

 GI 9 3  2 8 RA0 4 SENI L L OSACx Te h i l e r i

 HU5 8 4  5 1 0 RA0 3 EL ACEBUCHECx t e h i l e r i

 HU9 8 6  1 9 6 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU8 7 9  8 7 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU2 1 3 1  1 7 2 7 RA0 5 Cx t h e i l e r i Pa l a c i o

 HU1 0 2 5  2 3 8 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU1 7 4 9  7 8 5 RA0 5 Cx t h e i l e r i Pa l a c i o

 HU9 7 2  1 8 2 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU1 8 9 5  1 4 5 8 RA0 5 Ph l e b o t o mo L o s Al a mo s

 HU9 6 7  1 7 7 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU9 4 7  1 5 5 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU1 1 4 8  4 1 9 RA0 4 Pa l a c i o Cx t e h i l e r i

 HU9 8 8  1 9 8 RA0 4 Cu l i s e t a s p Pa l a c i o

 HU1 1 7 7  4 4 8 RA0 4 Pa l a c i o Cx t e h i l e r i

 HU4 2 3  2 9 5 RA0 3 CMUTI SCx t e h i l e r i

 HU7 4 5  9 9 4 RA0 3 EL ACEBUCHECx t e h i l e r i

 GI 8 6  2 1 RA0 4 SENI L L OSACx Te h i l e r i

 HU8 3 6  1 4 8 0 RA0 3 PAL ACI OCx t e h i l e r i

 HU8 1 8  1 4 6 2 RA0 3 L OSAL AMOSCx t e h i l e r i

 HU2 1 0 0  1 6 8 9 RA0 5 0 Cx t h e i l e r i CMu t i s

 HU1 0 9 8  3 6 9 RA0 4 Cl o n g i e r e o l a t a L o s Al a mo s

 HU1 1 2 1  3 9 2 RA0 4 CMu t i s Cx t e h i l e r i

 HU1 3 7 7  8 3 2 RA0 4 Cx p i p i e n s L o s Al a mo s

 HU9 4 5  1 5 3 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU1 1 5 6  4 2 7 RA0 4 Pa l a c i o Cx t e h i l e r i

 HU1 1 8 3  4 5 4 RA0 4 Cx t e h i l e r i L o s Al a mo s

 HU1 0 6 6  2 7 9 RA0 4 Cx t e h i l e r i Pa l a c i o

 HU5 9 6  5 5 3 RA0 3 PAL ACI OCx t e h i l e r i

 HU7 4 3  9 9 2 RA0 3 PAL ACI OCx t e h i l e r i

 HU1 4 8 8  5 9 0 RA0 5 Cx t e h i l e r i Pa l a c i o

 J a p o n e s a

 HU1 8 6  1 6 4 0 RA0 2 CMUTI SCx p i p i e n s

 B7 5  1 2 2 3 RA0 2 Sa n t Bo i F l e b o t o mo

 B6 1  5 3 6 RA0 3 CANCARBONEL L Fl e b o t o mo

 B7 6  6 0 3 RA0 3 BEGUESFl e b o t o mo

 B1 0 5  8 7 6 RA0 3 GRANJ AVAL L I RANAFl e b o t o mo

 B3 9  3 8 8 RA0 3 PAL L EJ AFl e b o t o mo

 B1 7 1  7 7 7 RA0 4 Va l l i r a n a 2 FL EBOTOMO

 B1 6 9  7 7 5 RA0 4 Va l l i r a n a 2 FL EBOTOMO

 HU9 7 3  1 8 3 RA0 4 Od e t r i t u s Pa l a c i o

 HU9 7 4  1 8 4 RA0 4 Ca n n u l a t a Pa l a c i o

 HU5 6 6  4 9 2 RA0 3 CMUTI SOc a s p i u s

 HU2 0 5 1  1 6 3 3 RA0 5 Oc Ca s p i u s L o s Al a mo s

 g u i n e a 1 9

 g u i n e a 1 0 2

 Gu i n e a E1

 g u i n e a SI 1 0

 T1 6 6  1 2 4 4 RA0 3 AUBEOc a s p i u s

 HU1 3 7 4  8 2 9 RA0 4 Oc a s p i u s CMu t i s

 GI 9 6  3 1 RA0 4 SANTJ OANOCa s p i u s

 T1 0 7  1 1 8 5 RA0 3 POBL ENOUOc a s p i u s

 GI 2 8  1 3 3 7 RA0 4 Oc a s p i u s Ru b i n a

 GI 6 3  1 3 7 2 RA0 4 Oc a s p i u s Ru b i n a

 T0 6  1 0 8 4 RA0 3 MUNTEL L SOc a s p i u s

 T4 2  2 6 0 WN0 1 Mu n t e l l s OCa s p i u s

 GI 1 4 2  1 4 5 1 RAO4 OCa s p i u s Sa n t J o a n

 T1 6 5  1 0 7 8 RA0 4 Oc a s p i u s Ri u ma r

 GI 5 0  1 3 5 9 RA0 4 Oc a s p i u s Se n i l l o s a

 HU1 9 9 4  1 5 7 3 RA0 5 Oc Ca s p i u s CMu t i s

 T1 6  1 0 6 1 RA0 2 Po b l e n o u OCa s p i u s

 T2 3 5  1 6 1 5 RA2 Ri u ma r OCa s p i u s

 GI 2 3  6 8 6 RA0 3 L ARUBI NAOc a s p i u s

 g u i n e a 1 3

 Ka mi t i NC 0 0 5 0 6 4

 CFAAe g i p t y DQ4 3 1 7 1 8

 CFAMAn s o n i a DQ4 3 3 5 4 6 7

 CFAa e g i p t y DQ3 3 5 4 6 6

 CFACu l e b r a DQ1 8 1 5 1 4

 CFANC 0 0 1 5 6 4

 3 7 s e r b i a

 GI 8 6  5 0 2 wn 0 1 SJ u a n Av e x a n s

 5 0 g u i n e a

 5 9 s e r b i a

 GI 1 5  4 3 1 WN0 1 SJ u a n ODe t r i t u s

 GI 8 9  5 0 5 WN0 1 SJ u a n Av e x a n s

 GE8 8  8 2 1 RA0 2 SANTJ OANAv e x a n s

 GI 1 0 2  5 1 8 WN0 1 SJ u a n Av e x a n s

 GI 6  4 2 2 WN0 1 SJ u a n Av e x a n s

 GI 6 6  7 2 9 RA0 3 STJ OANCx p i p i e n s

 GI 5 1  1 3 6 0 RA0 4 Av e x a n Sa n t J o a n

 GE2 8  7 6 1 RA0 2 SANTJ OANAv e x a n s

 GI 6 8  7 3 1 RA0 3 STJ OANOc a s p i u s

In 2005 mosquito-only flavivirus, cell 
fusing agent virus Aedimorphus
[Aedes] vexans (Petrid et al. 2012)
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Surveillance of mosquitoes is part of the global response 
to MBD. Risk assessment and management of threats to 
human or animal health includes several activities (e.g. 
surveillance of human health and of intermediate hosts), 
but surveillance and control of the vector are crucial 
elements (ECDC, 2012).

Serbia
- no human cases, no virus detection = no surveillance
- we decided to change strategy and increase probability 
for virus detection

Why and how we started

... AND SO WE DID
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Shift to backward approach

Searching the evidence of WNV circulation in order to elevate 
alert of public health officials - in 2009/2010 the system of 
entomological surveillance of WNV was set backwards.

2009 IgG positive humans (likely cases) mapped
2009 grouping pattern detected - “hotspots”
2009 WNV detection allocated to “hotspot” mosquitoes (tailor
made to funds available)
2010 mosquito sampling planned on “hotspots” only - area for
vector sampling minimized (tailor made to funds available)
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2010 - sampling 3 times at 10 localities in September only,
testing Culex pipiens pipiens only, 3 out of 29 pools positive
to WNV – Novi Sad authorities prohibited disclosure of the
results to public

2011 - sampling widened, sampling spots defined according
to funding and priority: 1) old “hotspots” 2) new groupings
of serological human/horse cases; positive pools detected –
authorities prohibited disclosure of the results to public

Shift to backward approach
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Might be that intense WNV circulation started in 2010, and 
we were just timely enough (lucky) to detect the virus in 
mosquitoes, anyhow:

•entomologists, veterinarians and medical/public health 
experts in Vojvodina started to work together (from 2005);

• capacities were developed for WNV detection in 
mosquitoes, birds, horses and humans (compleated in 2010);

• awareness of public health authorities was elevated;

• results not disclosed to the public;

• mosquito surveillance not initiated.

Shift to backward approach
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2012 - the first human cases detected, mosquito “surveillance” 
initiated by Ministry of Health, 3 out of 4 institution that started 
(2005, 2007, 2009) and developed WNV surveillance system in 
Serbia not included.

At the teritories covered by MH surveillance, approach to 
entomological surveillance shifted from “backward” to “forward” 
in order to facilitate predictive risk assessment, but no vector 
control plan developed?

2013 - Mosquito surveillance conducted by LME financed from 
the projects within districts with human cases in 2012,
City of Novi Sad started independent surveillance programme .



• National WNV monitoring program - funded by the Veterinary 
Directorate and conducted by scientific and specialized veterinary 
institutes and field veterinary service in close collaboration with 
entomologists and ornithologists - launched in 2014. 

• The main objectives - early detection of WNV in certain regions and 
timely reporting to relevant health service institutions and local 
authorities responsible for establishing appropriate mosquito control 
measures, sharing the information to the community in order to 
warn human and animal health authorities. 

• The program successfully proved presence and circulation of WNV 
among sentinel animals, wild birds and mosquitoes before infection 
outbreaks in humans. 

• The program, with minor modification, has continued during 2015, 
2017 and 2018 (Petrovid et al., 2014b; Petrovid et al., 2018). 
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Implementation of VBD context in 

Serbia (WNV)



2014/15 – 64 locations, 21,506 km2, 7 times (July –
Septembar)
2017/18 – 64 locations, 21,506 km2, 4 times (June –
August)
Randomly – up to 200 females/trap – 2 pools
WNV detection in 2x 50 females/pool (1-2 pools)

Number of Culex pipiens females per 
trap in one night:

Few mosquitoes to 12,000 
(max in 2018 – 23 248)

One Health approach in WNV 
surveillance, Serbia
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np - not performed; 

na - not applicable

•sampled January – September;

** sampled November - December

Surveillance activities in the Vojvodina province, Serbia, 2009-2015 (data 

on NUTS2 - provincial level)

Petrid et al. 2016

Year
Trap 

nights

Period of 

mosquito 

sampling

Date of 

the first 

WNV 

positive 

mosquito 

pool

Sentinel 

chicken 

sampled/

positive

Date of 

the first 

WNV 

positive 

chicken

Wild 

birds 

collected/

positive 

(n)

Date of the 

first WNV 

positive 

bird

Horses 

sampled/ 

positive 

(n)

Date of the 

first WNV 

positive 

horse

Date of the 

first human 

WNND 

case

Human 

WNND 

cases 

(n)

Incidence 

WNND

(cases/ 

100,000)

2009 np na na np na np na 120/10 7.4.2009 na na na

2010 38 Sep-Oct 2.9.2010 np na np na 229/32 1.3.2010 na na na

2011 32 Sep 6.9.2011 np na np na np na na na na

2012 39 Aug-Sep 2.8.2012 np na 82/9 10.6.2012* 130/64 na** 15.7.2012 9 0.47

2013 86 July-Sep 17.7.2013 np na np na 96/45 na** 12.7.2013 85 4.40

2014 414 Jun-Sep 16.7.2014 566/10 12.6.2014 111/2 29.7.2014 89/13 15.7.2014 9.7.2014 24 1.24

2015 492 Jun-Sep 13.6.2015 np na 73/7 14.8.2015 326/11 28.9.2015 10.8.2015 10 0.52

2017 260 Jun - Aug 15.6.2017 np na 2/388 2,8.2017 2495/6 8,7.2017 7.8.2017 49 0,70

2018 260 Jun – Aug 19.6.2018 np na - 20.6.2018 - 30.06.2018 15.6.2018 415 5,93
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Species

Year
Total

2010 2011 2012 2013 2014 2015

ns np ns np ns np ns np ns np ns np ns np positive

Anopheles 

hyrcanus
- - - - 4 3 24 5 346 0 175 0 549 8 0

Anopheles 

maculipennis
6 2 - - 5 4 146 24 754 0 202 0 1113 30 0

An. plumbeus - - - - - - 1 1 - - 8 0 9 1 0

Aedes cinereus
1 1 - - - - 1 1 5 0 3 0 10 2 0

Aedes rossicus
- - - - - - 1 1 5 0 451 0 6 1 0

Aedes vexans
11 7 - - 107 13 319 26 26142 0 2 0 26581 46 2

Aedes 

annulipes
- - - - - - 2 1 20 0 - - 22 1 0

Aedes cantans
- - - - - - - - 492 0 115 0 607 0 0

Aedes caspius
11 6 - - 78 10 51 9 1759 0 - - 1899 25 0

Aedes 

geniculatus
- - - - - - 1 2 10 0 - - 11 2 0

Aedes sticticus
- - - - - - 3 2 7122 0 23 0 7148 2 0

Aedes 

albopictus
- - - - - - 5 2 - - - - 5 2 0

Culex pipiens 1488 39 510 40 6520 154 20751 179 251538 375 81648 337 362455 1124 95

Culex 

modestus
- - 2 2 - - 2 1 24 0 181 0 209 3 0

Culiseta

annulata
3 2 1 1 9 6 249 26 1114 0 201 0 1577 35 2

Coquillettidia 

richiardii
- - 1 1 5 2 55 17 5355 0 2851 0 8267 20 0

Uranotaenia 

unguiculata
- - - - 1 1 - - - - - - 1 1 0

Total** 1520 57/3 514 44/3 6729 193/21 21611 297/26 294686 375/23 85860 337/20 410469 1303 99

* number of mosquitoes per pool 1-50; ** number of pools/number of positive pools for all species
Petrid et al. 2016

IZSLER Brescia, 16/02/2017
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District

Year

2013 2014 2015

Date of the 

first positive 

mosquito pool

Date of the 

first human 

WNND case

Lag time 

(days) 

between 

human and 

mosquito

Date of the 

first positive 

mosquito 

pool

Date of the 

first human 

WNND case

Lag time 

(days) 

between 

human and 

mosquito

Date of the 

first positive 

mosquito 

pool

Date of the 

first human 

WNND case

Lag time 

(days) 

between 

human and 

mosquito

Central Banat 23.7.2013 8.8.2013 -16 16.7.2014 nd na 11.8.2015 nd na

North Bačka ns 22.07.2013. na 16.7.2014 nd na 11.8.2015 nd na

North Banat ns 15.08.2013. na 11.9.2014 nd na nd nd na

South Bačka 23.7.2013 12.7.2013 11 16.7.2014 9.7.2014 7 13.6.2015 17.8.2015 -65

South Banat 17.7.2013 31.7.2013 -14 30.7.2014 11.8.2014 -12 22.8.2015 10.8.2015 12

Srem 30.7.2013 22.7.2013 8 16.7.2014 26.7.2014 -10 7.7.2015 19.8.2015 -43

West Bačka ns 09.08.2013. na 11.9.2014 nd na 29.8.2015 nd na

ns: not sampled; 

na: not calculated because no WNND cases were detected

Seasonal onset of the first positive mosquito pool and the first human case 

of West Nile neuroinvasive disease (WNND) at the district level (NUTS3) in

Vojvodina, Serbia, 2013-2015

Petrid et al. 2016
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Year Province/district (NUTS2/NUTS3) Start VI Max. VI Avg VI
WNVD human 

cases (n)

Incidence WNND 

(cases/100,000)

2013 Vojvodina 3.33 1.38 85.00 4.40

North Banat, Central Banat and South Banat 0.54 3.27 1.91 54.00 8.58

North Bačka, West Bačka, South Bačka and Srem 2.06 3.33 1.34 31.00 2.38

2014 Vojvodina 1.63 1.15 27.00 1.24

North Banat, Central Banat and South Banat 0.95 2.56 1.51 14.00 2.23

North Bačka, West Bačka, South Bačka and Srem 1.24 1.24 0.83 13.00 0.69

2015 Vojvodina 0.62 0.26 10.00 0.52

North Banat, Central Banat and South Banat 0.30 1.49 0.67 6.00 0.95

North Bačka, West Bačka, South Bačka and Srem 0.10 1.09 0.39 4.00 0.31

Vector index (Culex pipiens pipiens), number and incidence of confirmed West 

Nile neuroinvasive disease human cases at provincial (NUTS2) and district 

(NUTS3) levels, Vojvodina, Serbia, 2013-2015

Start V: seasonal first vector index

Max. VI: seasonal maximum vector index

Avg VI: seasonal average vector index Petrid et al. 2016
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Correlation between average vector index values (at district level in Culex

pipiens pipiens) and the human cases of West Nile neuroinvasive disease, 

Vojvodina, Serbia, 2013-2015

dashed lines represent 95% confidence interval

Petrid et al. 2016



One Health approach in WNV 

surveillance, Serbia

21:34 35/31

Town
Trap position* Year Total 

yearsNo. LAT LON 2010 2011 2012 2013 2014 2015

1 Apatin 45.650 18.950 ns ns ns ns 0 1 1

…

26 Zrenjanin 45.383 20.407 ns ns ns ns 0 1 1

27 Bečej 45.600 20.017 ns ns ns 1 0 1 2

…

40 Starčevo 44.805 20.691 ns ns ns ns 1 1 2

41 Novi Bečej 45.511 20.300 ns ns ns 1 1 1 3

42 Novi Sad 45.263 19.810 1 1 0 1 ns ns 3

43 Petrovaradin 45.233 19.867 1 1 1 1 ns 1 5

* dry ice baited NS2 traps without light were during 1-5 years placed at exactly the same position

0: no WNV positive pool detected at specific position during particular season

1: one or more WNV positive pools detected at specific position during particular season

ns: not sampled at this position

Repetitive appearance of positive pools of Culex pipiens pipiens at the same 

trapping position in Vojvodina, Serbia, 2010-2015

Petrid et al. 2016
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Clustering of mosquito, bird, horse and human cases in 

2014 (a) and 2015 (b), Vojvodina, Serbia, 2014-2015

Ripley's K-function and Average Nearest Neighbor analysis 2014 (ANN = 0.463375, z-score: -11.705051, 

p-value: 0.000000) and 2015 (ANN = 0.671317, z-score: -4.356416, p-value: 0.000013)

Petrid et al. 2016



Oznaka uzorka Rezultat Oznaka uzorka Rezultat Oznaka uzorka Rezultat Oznaka uzorka Rezultat

 8.1.1 A POZITIVNO  8.2.1 A negativno  8.3.1 A negativno 8.4.1 A POZITIVNO

 8.1.1 B negativno  8.2.1 B negativno / / / /

 8.1.2 A negativno  8.2.2 A POZITIVNO  8.3.2 A POZITIVNO 8.4.2 A negativno

 8.1.2 B negativno  8.2.2 B negativno / / / /

 8.1.3 A negativno  8.2.3 A negativno  8.3.3 A POZITIVNO 8.4.3 A negativno

 8.1.3 B negativno  8.2.3 B negativno  8.3.3 B POZITIVNO 8.4.3 B negativno

 8.1.4 A negativno  8.2.4 A negativno  8.3.4 A POZITIVNO 8.4.4 A negativno

 8.1.4 B negativno  8.2.4 B negativno  8.3.4 B negativno 8.4.4B POZITIVNO

 8.1.5 A negativno  8.2.5 A POZITIVNO / / 8.4.5 A negativno

 8.1.5 B negativno  8.2.5 B negativno / / / /

 8.1.6 A negativno  8.2.6 A negativno  8.3.6 A negativno  8.4.6 A negativno

/ / 8.2.6 B negativno 8.3.6 B negativno 8.4.6 B negativno

 8.1.7 A negativno  8.2.7 A negativno  8.3.7 A negativno  8.4.7 A negativno

 8.1.7 B negativno  8.2.7 B negativno  8.3.7 B POZITIVNO / /

 8.1.8 A negativno  8.2.8 A negativno  8.3.8 A negativno  8.4.8 A negativno

 8.1.8 B negativno / /  8.3.8 B negativno  8.4.8 B POZITIVNO

 8.1.9 A negativno  8.2.9 A negativno  8.3.9 A POZITIVNO  8.4.9 A negativno

 8.1.9 B negativno / / / / / /

 8.1.10 A POZITIVNO  8.2.10 A POZITIVNO  8.3.10 A POZITIVNO  8.4.10 A negativno

 8.1.10 B negativno  8.2.10 B negativno  8.3.10 B negativno / /

 8.1.11 A negativno  8.2.11 A negativno  8.3.11 A negativno  8.4.11 A POZITIVNO

 8.1.11 B negativno  8.2.11 B negativno  8.3.11 B POZITIVNO / /

/ / 8.2.12 A negativno 8.3.12 A POZITIVNO 8.4.12 A negativno

/ / 8.2.12 B POZITIVNO 8.3.12 B negativno 8.4.12 B negativno

 8.1.13 A POZITIVNO  8.2.13 A negativno  8.3.13 A POZITIVNO  8.4.13 A POZITIVNO

 8.1.13 B negativno  8.2.13 B negativno  8.3.13 B / / /

 8.1.14 A negativno  8.2.14 A negativno  8.3.14 A POZITIVNO  8.4.14 A negativno

 8.1.14 B negativno  8.2.14 B negativno  8.3.14 B POZITIVNO / /

 8.1.15 A POZITIVNO  8.2.15 A negativno  8.3.15 A negativno  8.4.15 A negativno

 8.1.15 B negativno  8.2.15 B POZITIVNO  8.3.15 B negativno / /

 7.1.16 A negativno  8.2.16 A negativno  8.3.16 A negativno  8.4.16 A negativno

 8.1.16 B negativno  8.2.16 B negativno  8.3.16 B negativno  8.4.16 B negativno

 8.1.17 A negativno  8.2.17 A negativno  8.3.17 A negativno  8.4.17 A negativno

 8.1.17 B POZITIVNO  8.2.17 B POZITIVNO  8.3.17 B negativno  8.4.17 B negativno

 8.1.18 A POZITIVNO  8.2.18 A POZITIVNO  8.3.18 A negativno  8.4.18 A negativno

 8.1.18 B negativno  8.2.18 B POZITIVNO  8.3.18 B negativno / /

 8.1.19 A negativno  8.2.19 A negativno  8.3.19 A negativno  8.4.19 A negativno

 8.1.19 B POZITIVNO  8.2.19 B negativno  8.3.19 B POZITIVNO / /

 8.1.20 A negativno  8.2.20 A negativno  8.3.20 A POZITIVNO  8.4.20 A negativno

 8.1.20 B negativno  8.2.20 B negativno  8.3.20 B negativno  8.4.20 B negativno

 8.1.21 A negativno  8.2.21 A negativno  8.3.21 A negativno  8.4.21 A negativno

 8.1.21 B POZITIVNO  8.2.21 B negativno  8.3.21 B negativno  8.4.21 A negativno

 8.1.22 A negativno  8.2.22 A POZITIVNO  8.3.22 A negativno  8.4.22 A negativno

/ / 8.2.22 B POZITIVNO 8.3.22 B negativno / /

 8.1.23 A negativno  8.2.23 A negativno  8.3.23 A negativno  8.4.23 A negativno

 8.1.23 B negativno  8.2.23 B POZITIVNO  8.3.23 B POZITIVNO / /

 8.1.24 A negativno  8.2.24 A negativno  8.3.24 A negativno  8.4.24 A negativno

 8.1.24 B negativno  8.2.24 B POZITIVNO  8.3.24 B negativno  8.4.24 B negativno

 8.1.25 A negativno  8.2.25 A negativno  8.3.25 A negativno  8.4.25 A negativno

/ / 8.2.25 B negativno 8.3.25 B negativno 8.4.25 B negativno

 8.1.26 A negativno  8.2.26 A negativno  8.3.26 A negativno  8.4.26 A negativno

 8.1.26 B negativno  8.2.26 B negativno  8.3.26 B negativno  8.4.26 B negativno

 8.1.27 A negativno  8.2.27 A negativno  8.3.27 A negativno  8.4.27 A negativno

 8.1.27 B negativno  8.2.27 B negativno  8.3.27 B negativno  8.4.27 B negativno

 81.28 A negativno  8.2.28 A negativno  8.3.28 A negativno  8.4.28 A POZITIVNO

 8.1.28 B POZITIVNO  8.2.28 B negativno  8.3.28 B negativno / /

 8.1.29 A negativno  8.2.29 A negativno  8.3.29 A negativno  8.4.29 A negativno

 8.1.29 B negativno  8.2.29 B negativno  8.3.29 B negativno  8.4.29 B negativno

 8.1.30 A negativno  8.2.30 A negativno  8.3.30 A negativno  8.4.30 A negativno

/ / 8.2.30 B negativno 8.3.30 B negativno 8.4.30 B negativno

 8.1.31 A negativno  8.2.31 A POZITIVNO  8.3.31 A POZITIVNO  8.4.31 A negativno

 8.1.31 B POZITIVNO  8.2.31 B negativno  8.3.31 B negativno  8.4.31 B negativno

 8.1.32 A negativno  8.2.32 A negativno  8.3.32 A POZITIVNO  8.4.32 A negativno

 8.1.32 b negativno  8.2.32 B POZITIVNO  8.3.32 B POZITIVNO  8.4.32 B negativno

 8.1.33 A negativno  8.2.33 A POZITIVNO  8.3.33 A negativno  8.4.33 A POZITIVNO

 8.1.33 B negativno  8.2.33 B negativno  8.3.33 B POZITIVNO  8.4.33 B negativno

/ /  8.2.34 A negativno  8.3.34 A negativno  8.4.34 A negativno

/ /  8.2.34 B POZITIVNO / / / /

 8.1.35 A POZITIVNO  8.2.35 A negativno  8.3.35 A negativno  8.4.35 A negativno

 8.1.35 B negativno  8.2.35 B negativno  8.3.35 B negativno / /

 8.1.36 A POZITIVNO  8.2.36 A negativno  8.3.36 A negativno  8.4.36 A negativno

 8.1.36 B negativno  8.2.36 B POZITIVNO  8.3.36 B negativno  8.4.36 B negativno

 8.1.37 A negativno  8.2.37 A negativno  8.3.37 A POZITIVNO  8.4.37 A negativno

 8.1.37 B POZITIVNO  8.2.37 B negativno  8.3.37 B negativno  8.4.37 B negativno

 8.1.38 A POZITIVNO  8.2.38 A negativno  8.3.38 A negativno  8.4.38 A negativno

 8.1.38 B negativno  8.2.38 B POZITIVNO  8.3.38 B negativno  8.4.38 B negativno

 8.1.39 A negativno  8.2.39 A negativno  8.3.39 A negativno  8.4.39 A negativno

 8.1.39 B negativno  8.2.39 B negativno  8.3.39 B negativno  8.4.39 B negativno

 8.1.40 A negativno  8.2.40 A negativno  8.3.40 A negativno  8.4.40 A negativno

 8.1.40 B negativno  8.2.40 B negativno  8.3.40 B negativno  8.4.40 B negativno

 8.1.41 A POZITIVNO  8.2.41 A negativno  8.3.41 A negativno  8.4.41 A negativno

/ / 8.2.41 B POZITIVNO 8.3.41 B POZITIVNO 8.4.41 B negativno

 8.1.42 A negativno  8.2.42 A POZITIVNO  8.3.42 A negativno  8.4.42 A negativno

/ /  8.2.42 B POZITIVNO  8.3.42 B POZITIVNO  8.4.42 B negativno

 8.1.43 A negativno  8.2.43 A negativno  8.3.43 A negativno  8.4.43 A negativno

 8.1.43 B negativno  8.2.43 B negativno  8.3.43 B negativno / /

 8.1.44 A negativno  8.2.44 A negativno  8.3.44 A negativno  8.4.44 A negativno

 8.1.44 B negativno  8.2.44 B negativno  83.44 B POZITIVNO / /

 8.1.45 A POZITIVNO  8.2.45 A negativno  8.3.45 A POZITIVNO  8.4.45 A negativno

 8.1.45 B negativno / /  8.3.45 B POZITIVNO  8.4.45 B negativno

 8.1.46 A negativno  8.2.46 A negativno  8.3.46 A negativno  8.4.46 A negativno

 8.1.46 B negativno  8.2.46 B negativno  8.3.46 B negativno  /  /

 8.1.47 A negativno  8.2.47 A POZITIVNO  8.3.47 A negativno  8.4.47 A POZITIVNO

 8.1.47 B POZITIVNO  8.2.47 B negativno  8.3.47 B negativno  8.4.47 B negativno

 8.1.48 A negativno  8.2.48 A negativno  8.3.48 A negativno  8.4.48 A negativno

 8.1.48 B negativno  /  /  /  /  /  /

 8.1.49 A POZITIVNO  8.2.49 A negativno  8.3.49 A negativno  8.4.49 A negativno

/ / /  / /  / /  /

 8.1.50 A POZITIVNO  8.1.50 A negativno  8.3.50 A negativno  8.4.50 A negativno

/ / /  /  8.3.50 B POZITIVNO  /  /

 8.1.51 A negativno  8.2.51 A POZITIVNO  8.3.51 A negativno  8.4.51 A negativno

/ /  8.2.51 B negativno / / / /

 8.1.52 A negativno  8.2.52 A negativno  8.3.52 A negativno  8.4.52 A negativno

 8.1.52 B negativno / / / / / /

 8.1.53 A negativno  8.2.53 A POZITIVNO  8.3.53 A negativno 8.4.53 A negativno

 8.1.53 B negativno  8.2.53 B negativno  8.3.53 B negativno / /

 8.1.54 A negativno  8.2.54 A negativno / /  8.4.54 A negativno

/ / / / / / / /

 8.1.55 A negativno / /  8.3.55 A negativno  8.4.55 A negativno

 8.1.55 B negativno / /  8.3.55 B negativno / /

 8.1.56 A negativno  8.2.56 A negativno / / 8.4.56 A negativno

/ / / / / / / /

 8.1.57 A negativno  8.2.57 A negativno  8.3.57 A negativno  8.4.57 A negativno

 8.1.57 B POZITIVNO / / / / / /

 8.1.58 A negativno  8.2.58 A negativno  8.3.58 A negativno  8.4.58 A negativno

 8.1.58 B negativno  8.2.58 B negativno  8.3.58 B negativno / /

 8.1.59 A negativno  8.2.59 A negativno  8.3.59 A POZITIVNO / /

 8.1.59 B negativno / / / / / /

 8.1.60 A negativno  8.2.60 A negativno / /  8.4.60 A negativno

/ / / / / / 8.4.60. B negativno

 8.1.61 A negativno  8.2.61 A POZITIVNO  8.3.61 A negativno  8.4.61 A negativno

 8.1.61 B POZITIVNO  8.2.61 B POZITIVNO / / / /

 8.1.62 A negativno  8.2.62 A negativno  8.3.62 A negativno  8.4.62 A negativno

 8.1.62 B negativno / /  8.3.62 B POZITIVNO / /

 8.1.63 A negativno  8.2.63 A negativno  8.3.63 A negativno  8.4.63 A negativno

 8.1.63 B POZITIVNO  8.2.63 B negativno  8.3.63 B negativno  8.4.63 B negativno

 8.1.64 A negativno  8.2.64 A negativno 8.3.64 A negativno  8.4.64 A negativno

 8.1.64 B POZITIVNO / / / / / /

8.1.65 A negativno 8.2.65 A POZITIVNO 8.3.65 A negativno 8.4.65 A negativno

 8.1.65 B negativno / / / /  8.4.65 B negativno

No.pools positive 23 27 28 8

65 Kanjiža

64 Čoka 

63 Iđoš

62 Kikinda 

61 Bašaid 

60 Morović

59 Batrovci

58 Kuzmin

57
Sremska 

Mitrovica

56 Hrtkovci

55 Ruma

54 Bukovac

53 Petrovaradin

52 Stara Pazova

51 Inđija

50

49 Novi Sad

48 Rumenka

47 Bački Maglić

46 Parage

45 Odžaci

44 Karavukovo

43 Sonta

42
Junaković 

banja

41 Apatin

40 Sombor

39 Kljajićevo

38 Čonoplja

37
Svetozar 

Miletić 

36 Aleksa Šantić 

35 Bajmok

34

33 Subotica 

32 Palić

31 Temerin

30 Čenej

29 Sirig

28 Srbobran

27 Feketić

26 Lovćenac

25

24 Mali Iđoš

23 Bačka Topola

22 Zobnatica

21 Bečej

20

19 Novi Bečej 

18

17 Melenci

16

15 Zrenjanin 

14

13 Ečka

12

11 Perlez

10

9 Opovo

8

7 Sefkerin

6 Glogonj

5

4 Jabuka

3 Pančevo

2 Starčevo

18-19 jun 10-11/jul 24-25/jul 14-15/avgust

1 Starčevo

Broj uzorka Naselje
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Oznaka uzorka Rezultat Oznaka uzorka Rezultat Oznaka uzorka Rezultat Oznaka uzorka Rezultat

 8.1.1 A POZITIVNO  8.2.1 A negativno  8.3.1 A negativno 8.4.1 A POZITIVNO

 8.1.1 B negativno  8.2.1 B negativno / / / /

 8.1.2 A negativno  8.2.2 A POZITIVNO  8.3.2 A POZITIVNO 8.4.2 A negativno

 8.1.2 B negativno  8.2.2 B negativno / / / /

 8.1.3 A negativno  8.2.3 A negativno  8.3.3 A POZITIVNO 8.4.3 A negativno

 8.1.3 B negativno  8.2.3 B negativno  8.3.3 B POZITIVNO 8.4.3 B negativno

 8.1.4 A negativno  8.2.4 A negativno  8.3.4 A POZITIVNO 8.4.4 A negativno

 8.1.4 B negativno  8.2.4 B negativno  8.3.4 B negativno 8.4.4B POZITIVNO

 8.1.5 A negativno  8.2.5 A POZITIVNO / / 8.4.5 A negativno

 8.1.5 B negativno  8.2.5 B negativno / / / /

 8.1.6 A negativno  8.2.6 A negativno  8.3.6 A negativno  8.4.6 A negativno

/ / 8.2.6 B negativno 8.3.6 B negativno 8.4.6 B negativno

 8.1.7 A negativno  8.2.7 A negativno  8.3.7 A negativno  8.4.7 A negativno

 8.1.7 B negativno  8.2.7 B negativno  8.3.7 B POZITIVNO / /

 8.1.8 A negativno  8.2.8 A negativno  8.3.8 A negativno  8.4.8 A negativno

 8.1.8 B negativno / /  8.3.8 B negativno  8.4.8 B POZITIVNO

 8.1.9 A negativno  8.2.9 A negativno  8.3.9 A POZITIVNO  8.4.9 A negativno

 8.1.9 B negativno / / / / / /

 8.1.10 A POZITIVNO  8.2.10 A POZITIVNO  8.3.10 A POZITIVNO  8.4.10 A negativno

 8.1.10 B negativno  8.2.10 B negativno  8.3.10 B negativno / /

 8.1.11 A negativno  8.2.11 A negativno  8.3.11 A negativno  8.4.11 A POZITIVNO

 8.1.11 B negativno  8.2.11 B negativno  8.3.11 B POZITIVNO / /

/ / 8.2.12 A negativno 8.3.12 A POZITIVNO 8.4.12 A negativno

/ / 8.2.12 B POZITIVNO 8.3.12 B negativno 8.4.12 B negativno

 8.1.13 A POZITIVNO  8.2.13 A negativno  8.3.13 A POZITIVNO  8.4.13 A POZITIVNO

 8.1.13 B negativno  8.2.13 B negativno  8.3.13 B / / /

 8.1.14 A negativno  8.2.14 A negativno  8.3.14 A POZITIVNO  8.4.14 A negativno

 8.1.14 B negativno  8.2.14 B negativno  8.3.14 B POZITIVNO / /

 8.1.15 A POZITIVNO  8.2.15 A negativno  8.3.15 A negativno  8.4.15 A negativno

 8.1.15 B negativno  8.2.15 B POZITIVNO  8.3.15 B negativno / /

 7.1.16 A negativno  8.2.16 A negativno  8.3.16 A negativno  8.4.16 A negativno

 8.1.16 B negativno  8.2.16 B negativno  8.3.16 B negativno  8.4.16 B negativno

 8.1.17 A negativno  8.2.17 A negativno  8.3.17 A negativno  8.4.17 A negativno

 8.1.17 B POZITIVNO  8.2.17 B POZITIVNO  8.3.17 B negativno  8.4.17 B negativno

 8.1.18 A POZITIVNO  8.2.18 A POZITIVNO  8.3.18 A negativno  8.4.18 A negativno

 8.1.18 B negativno  8.2.18 B POZITIVNO  8.3.18 B negativno / /

 8.1.19 A negativno  8.2.19 A negativno  8.3.19 A negativno  8.4.19 A negativno

 8.1.19 B POZITIVNO  8.2.19 B negativno  8.3.19 B POZITIVNO / /

 8.1.20 A negativno  8.2.20 A negativno  8.3.20 A POZITIVNO  8.4.20 A negativno

 8.1.20 B negativno  8.2.20 B negativno  8.3.20 B negativno  8.4.20 B negativno

 8.1.21 A negativno  8.2.21 A negativno  8.3.21 A negativno  8.4.21 A negativno

 8.1.21 B POZITIVNO  8.2.21 B negativno  8.3.21 B negativno  8.4.21 A negativno

 8.1.22 A negativno  8.2.22 A POZITIVNO  8.3.22 A negativno  8.4.22 A negativno

/ / 8.2.22 B POZITIVNO 8.3.22 B negativno / /

 8.1.23 A negativno  8.2.23 A negativno  8.3.23 A negativno  8.4.23 A negativno

 8.1.23 B negativno  8.2.23 B POZITIVNO  8.3.23 B POZITIVNO / /

 8.1.24 A negativno  8.2.24 A negativno  8.3.24 A negativno  8.4.24 A negativno

 8.1.24 B negativno  8.2.24 B POZITIVNO  8.3.24 B negativno  8.4.24 B negativno

 8.1.25 A negativno  8.2.25 A negativno  8.3.25 A negativno  8.4.25 A negativno

/ / 8.2.25 B negativno 8.3.25 B negativno 8.4.25 B negativno

 8.1.26 A negativno  8.2.26 A negativno  8.3.26 A negativno  8.4.26 A negativno

 8.1.26 B negativno  8.2.26 B negativno  8.3.26 B negativno  8.4.26 B negativno

 8.1.27 A negativno  8.2.27 A negativno  8.3.27 A negativno  8.4.27 A negativno

 8.1.27 B negativno  8.2.27 B negativno  8.3.27 B negativno  8.4.27 B negativno

 81.28 A negativno  8.2.28 A negativno  8.3.28 A negativno  8.4.28 A POZITIVNO

 8.1.28 B POZITIVNO  8.2.28 B negativno  8.3.28 B negativno / /

 8.1.29 A negativno  8.2.29 A negativno  8.3.29 A negativno  8.4.29 A negativno

 8.1.29 B negativno  8.2.29 B negativno  8.3.29 B negativno  8.4.29 B negativno

 8.1.30 A negativno  8.2.30 A negativno  8.3.30 A negativno  8.4.30 A negativno

/ / 8.2.30 B negativno 8.3.30 B negativno 8.4.30 B negativno

No.pools positive 9 12 15 6
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Definitions of surveillance and monitoring (ECDC, 2014)

Monitoring - consists of procedures implemented for
temporary or continuous observation and is not followed by
any additional activities (e.g. population dynamics).

Surveillance - consists of procedures developed in response to
a risk and carried out to support subsequent actions.

VECTOR CONTROL



Education of the population

How to 
recognize?

You should 
know…

Don’t forget 
to…

DO and DON’T

Use the application 
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•Surveillance system showed satisfactory results in

area specificity and sensitivity.

•Highly significant clustering of infected mosquito,

horse, bird and human WNND cases.

•Average seasonal VI was strongly correlated to

incidence of human WNND cases.

•Mosquito, bird and horse surveillance can signal

the start of WNV circulation.

Surveillance system performance 2014/2015
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