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Bluetongue (BT) is a non-contagious (?), viral disease affecting domestic and wild 
ruminants 

(primarily sheep and including cattle, goats, buffalo, antelope, deer, elk and camels) 
that is transmitted by insects, particularly biting midges of Culicoides

Bluetongue



 

 

BT in Europe



BT in Italy







Fonte dati: OIE e SIMANCOVEPI - CESME

01/01/2016 – 15/11/2016

BT- Epidemiological situation
in Europe - 2016

Oggi la commissione 
europea sta seriamente 
pensando di 
derubricare la 
bluetongue



The virus is the 
same of the 2006 outbreak

Breard et al., 2016



BTV 1 BTV 4 

Source:
SIMAN

COVEPI - CESME

2015
Outbreak BTV1 
• confirmed

2015
Outbreak BTV4 
• confirmed

01/01/2015 – 31/12/2015

BT- Epidemiological Situation in 
Italy  in 2015



BTV- 4 
spreading 
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BT- Epidemiological situation in Italy  
clinical outbreaks

2016

COVEPI - CESME

Source:
SIMAN

01/01/2016 – 15/11/2016



Region Sierotype
Outbreaks

Confirmed Suspected Total

ABRUZZO
BTV 1 3 3

BTV 4 14 5 19

BASILICATA

Serotyping is ongoing 3 3

BTV 1 11 4 15

BTV 4 86 8 94

CALABRIA
BTV 1 4 2 6

BTV 4 38 5 43

CAMPANIA

Serotyping is ongoing 7 18 25

BTV 1 34 2 36

BTV 4 94 13 107

EMILIA ROMAGNA
Serotyping is ongoing 1 1

BTV 4 16 16

FRIULI VENEZIA GIULIA
Serotyping is ongoing 2 2

BTV 4 1 1

LAZIO
BTV 1 8 8

BTV 4 27 5 32

LOMBARDIA Serotyping is ongoing 2 2

MARCHE

Serotyping is ongoing 1 1

BTV 1 1 1

BTV 4 5 2 7

MOLISE

Serotyping is ongoing 2 2

BTV 1 1 1

BTV 4 53 7 60

BTV 9 1 1

PUGLIA
Serotyping is ongoing 1 2 3

BTV 4 24 5 29

SARDEGNA
Serotyping is ongoing 4 4

BTV 1 7 2 9

SICILIA

Serotyping is ongoing 1 4 5

BTV 1 10 3 13

BTV 4 76 6 82

TOSCANA

Serotyping is ongoing 8 8

BTV 1 2 2

BTV 4 23 23

TRENTO BTV 4 6 6

UMBRIA
BTV 1 1 1

BTV 4 7 7

VENETO BTV 4 318 318

Total 877 119 996

BT- Epidemiological situation in Italy
Confirmed and suspected outbreaks–

1/01/2016-29/09/2016

2016

COVEPI - CESME

Source:
SIMAN



Region Serotype
Confirmed 
outbreaks

CATTLE/BUFFALOES SHEEP/GOATS Muflon

Susceptible Cases
Clinicall

y
affected

Deaths
Susceptibl

e
Cases

Clinically
affected

Deaths Susceptible Cases
Clinically
affected

Deaths

ABRUZZO BTV 4 14 375 12 0 0 1091 31 17 16

BASILICATA

Serotyping is ongoing 3 171 3 0 0 231 65 64 10

BTV 1 11 2173 16 0 0 260 3 0 0

BTV 4 86 3045 58 0 0 5609 290 183 120

CALABRIA
BTV 1 4 83 3 0 0 60 1 0 0

BTV 4 38 362 27 0 0 2263 154 67 38

CAMPANIA

Serotyping is ongoing 7 1569 82 82 14

BTV 1 34 1145 28 0 0 43 43 0 0

BTV 4 94 2001 160 41 0 8651 556 508 152

EMILIA ROMAGNA BTV 4 16 1161 55 0 0

FRIULI VENEZIA GIULIA BTV 4 1 47 6 5 1

LAZIO
BTV 1 8 1293 10 1 0 243 2 0 0

BTV 4 27 1196 22 1 0 5531 53 47 18

MARCHE BTV 4 5 51 1 0 0 397 13 10 2

MOLISE BTV 4 53 629 28 0 0 15830 814 799 463

PUGLIA
Serotyping is ongoing 1 37 1 0 0

BTV 4 24 876 64 0 0 42 2 1 0

SARDINIA BTV 1 7 147 3 1 0 2104 8 0 0

SICILY

Serotyping is ongoing 1 21 1 0 0

BTV 1 10 589 23 0 0

BTV 4 76 3945 281 7 0 1966 76 70 1

TUSCANY
BTV 1 2 33 1 0 0 3 0 0 0

BTV 4 23 215 14 13 12 2343 114 70 37

TRENTO BTV 4 6 138 12 0 0 42 2 2 1 1 1 1 1

UMBRIA
BTV 1 1 91 1 0 0

BTV 4 7 533 10 0 0

VENETO BTV 4 318 17042 1539 8 1 5074 125 111 21 2 2 2 2

Total 877 37315 2372 72 13 53436 2441 2036 894 3 3 3 3

BT- Epidemiological situation in Italy
confirmed outbreaks–

1/01/2016-15/11/2016
2016

COVEPI - CESME

Source:
SIMAN



BT- andamento temporale in 
Italia BTV 4

1/01/2016 - 18/10/2016

BTV4



BT- 4 
spreading 
in Italy in 

2016
BTV 1 and 

BTV 4

01/01/2016 
-

15/11/2016
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• Assess the real origin of BTV-4 
strains is impossible

• Low intra variant divergence 
usually observed in western strains

• Lack of sequences from Balkans

• Deeper parental strain analysis is 
ongoing

• Sequencing of additional strains is 
in process

• Genomes of Croatia, Puglia, 
Molise, Marche, Emilia and Veneto 
strains  have been fullly sequenced 

Origin of Italian BTV-4 2016 
strains

?

1

10

5

2012



BTV-1, BTV-2, BTV-4, BTV-16 and BTV-24

16
4
1
2
1
4
24
2
2
24

All western topotype segments

BTV-4 Balkans



• Several natural western/eastern 

topotype strains exist

• Reassortment is easier if strains 

belong to the same topotype (Shaw et 

al., 2013)

• BTV-1 and BTV-26 can reassort (in 

vitro; Pullinger et al., 2016)

• BTV-26 in Mauritania (Lorusso et al., 

2016)



22



23



• Five new serotypes (BTV 25, 26, 27, 28 and 
29) have been identified since 2008, 3 of them 
in the last two years only. Probably more….

• The chicken and the egg story ?

New BTV serotypes



BTV-28

BTV-29 Alpaca, South Africa

More BTVs from Asia…..



BTV-25

It doesn’t grow in vitro

•BTV-25 RNA positive over a period 
of 19-25 months

•Epidemiology?

Vögtlin A et., 2016; Hofmann et al., 2008

✖ ✖



BTV-26

Direct contact

Batten et al., 2013; 2014



BTV-27

Healthy

At least 3 variants (92% nt
id Seg2)

Single serotype

Schulz et al., 2016; Zientara et al., 2014



Allineamento sequenze del segmento 2 dei sierotipi del virus 
della bluetongue.



CASE STUDY:  Sardinia, 2015 
BT surveillance plan in Italy

2 Farms:
F1: Silius (CA) 170 goats, 1 
sheep
F2: San Vito (CA) 165 goats

BTVX ITL2015



Farm 1 2015: 17 sentinel animals

X      17March - cElisa

September + cElisa, -SN

…..from the entire group (17)

Whole blood

Healthy!



RT-qPCR 1-27 (Seg10)

X  9/17POS

NEG

NEG

RT-qPCR 1-24 (Seg5)

European strains (Seg2)

X  17/17

X  17/17



October 2015

X  8/17 + cElisa, -SN

X  13/17 + RTqPCR 1-27; - RTqPCR 1-24; -RTqPCR Seg2 ES

BTVX ITL2015



X  90/107 + cElisa, -SN

X  
37/107

Similar scenario in Farm 2

December 2015

+ RTqPCR 1-27; - RTqPCR 1-24; -RTqPCR Seg2 ES

BTVX ITL2015



Type specific RT-PCR

Serogroup identification (1-27)

ISOLATION SEROTYPING+

+

KC, BHK, VERO

or



Isolation attempts

Cell lines
(KC, BHK-21, BSR)

ECE

BTVX ITL2015



Whole Genome Sequencing by NGS

RNA

2 blood samples (from F1 and F2) 
with the lowest Ct RT-qPCR 1-27 values

BTVX ITL2015 Centomila



SISPA
Sequencing Indipendent Single 

Primer Amplification



• Reads: 5 GB

• Deep Coverage 150 X 

• de novo analysis

• Nearly the whole genome was obtained (90%)

• GTTAAA; CTTAC

BTVX ITL2015



BTV16

BTV13

BTV3

BTV21

BTV6

BTV23

BTV18

BTV7

BTV19

BTV9
BTV9
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BTV27

BTV Sardinia
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Seg2 BTVX ITL2015



BTV-X ITL2015 Seg 6

VP5

KX234083

-It lacks 39 aa at 5’end

-Partial 3’end NCR

BTV-27/FRA2014/v03 KU761002

BTV-27/FRA2014/v02 KU760992

BTV-26 KUW2010/02 JN255159

BTV-25 EU839842

BTV-27 LN713675

84.2/93.7

84.2/93.7

73.7/81.6

70.2/76.3

70.8/75.3

BTV-X ITL2015 Seg 2 

VP2

KX234079

-It lacks 16 aa at 5’end and 82 aa at 

3’end

BTV-27 KM200718

BTV-27/FRA2014/v02 KU760988

BTV-27/FRA2014/v03

BTV-25 EU839840

BTV-26 KUW2010/02 HM590642

75.3/77.1

75.3/76.0

74.2/77.3

73.1/74.0

63.1/60.0

Seg 6/ VP 5

Only Seg 3 and Seg 4 were obtained from farm 2; 100% nt id with 
Farm 1

Seg 2/ VP 2
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 The new BTV virus clusters with 
BTV-25, BTV-26 and BTV-27

No serological cross-reactions 
with any of the previously 
known serotypes

 84% of cElisa positive animals  
at the end of the analysis

Probable direct contact 
trasmission within goats?

No vectors available for 
screening

BTVX ITL2015





BTV-X ITL2015





•Three potential new serotypes 
have been detected in goats in 
Mongolia by FLI colleagues. 

•The partial VP2 sequence 
confirmed that these three 
strains have homologies less 
than 75% with all other 
serotypes 

•One strain was able to grow in 
culture (BSR cells)





Conclusions

For the Bluetongue control, keywords are:

- COLLABORATION

• the strict collaboration between different 
professionalities particularly between field, 
laboratories and policy makers 

- “information sharing and constant updating on 
what occurring in the field (novel viruses and 
serotype)”



Conclusions

For the Bluetongue control, keywords are:

- FEXIBILITY

• Adopt different measures according to the 
different masks BTV wears

- COORDINATION

• Any strategy is affordable only if perfectly 
coordinated 


