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Most recent reported LSDV outbreaks (2018 – 12/2023)

Data extracted from WOAH-WAHIS database



Lumpy skin disease virus: phylogeny
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Cluster 2: Origin: badly produced LSDV 

vaccine containing neethling

strain, KSGP strain, and 

recombinants between both



Lumpy skin disease virus spread

Cluster 1.2:

Classical WT strains

KSGP O 240

Cluster 1.1:

WT strains S-A

Neethling-based 

vaccine strains

Recombinant WT

strains (vaccine origin)

Cluster 2:



Lumpy skin disease virus spread

Cluster 1.2:

Classical WT strains

KSGP O 240

Cluster 1.1:

WT strains S-A

Neethling-based 

vaccine strains

Recombinant WT

strains (vaccine origin)

Cluster 2:



Lumpy skin disease virus spread

Cluster 1.2:

Classical WT strains

KSGP O 240

Cluster 1.1:

WT strains S-A

Neethling-based 

vaccine strains

Recombinant WT

strains (vaccine origin)

Cluster 2:



Lumpy skin disease virus spread

Cluster 1.2:

Classical WT strains

KSGP O 240

Cluster 1.1:

WT strains S-A

Neethling-based 

vaccine strains

Recombinant WT

strains (vaccine origin)

Cluster 2:



Lumpy skin disease virus spread

Cluster 1.2:

Classical WT strains

KSGP O 240

Cluster 1.1:

WT strains S-A

Neethling-based 

vaccine strains

Recombinant WT

strains (vaccine origin)

Cluster 2:



Lumpy skin disease virus spread

Cluster 1.2:

Classical WT strains

KSGP O 240

Cluster 1.1:

WT strains S-A

Neethling-based 

vaccine strains

Recombinant WT

Strains (vaccine origin)

Cluster 2:



Most recent reported LSDV outbreak (2018 – 12/2023)

Data extracted from WOAH-WAHIS database

cluster 1.2 + cluster 2

cluster 2

Seen the impact on diagnostics, 

important to determine the 

circulating strain in case of an 

outbreak, preferably by whole

genome sequencing

Don’t hesitate to contact the 

EURL and WOAH RL at 

Sciensano, Belgium for support



LSDV diagnosis - serology

• VNT – IPMA – commercial ELISA (ID-Vet)

• Unsatisfactory ELISA: 

• Experimental DIVA ELISA:



LSDV diagnosis - serology

• Proficiency test 2023

For the detection of specific antibodies to capripox

virus in bovine and ovine sera, 33 out of 33 

participating laboratories performed satisfactory for all 

performed tests.



LSDV diagnosis - virology

1
.1

 s
tr

a
in

s
1

.2
 s

tr
a

in
s

R
.S

.

Haegeman et 

al, 2013

D5R

Pan capripox

LSDV +

LSDV +

Agianniotaki

et al, 2017

GPCR

DIVA assay

Wild 

type

Vaccine 

type

Vidanovic

et al, 2021

EEV and LW8

DIVA assay

Wild 

type

Vaccine 

type

Vaccine type -

Saratov not 

detected

Agianniotaki

et al, 2021

EEV

Wild type assay

Wild 

type

Not

detected 

Not

detected 

Sprygin

et al, 2018

ORF008

Vaccine type assay

Not

detected 

Vaccine Type 

or 

not detected

Vaccine 

type

DIVA PCRpan-capripox

PCR

LSDV +

Haegeman

et al, 2023

ORF133-ORF144

DIVA assay

Vaccine 

type

Wild 

type

Wild 

type

Vaccine 

type

DIVA PCRs are important to differentiate adverse reactions after vaccination from clinical disease induced by virulent field 

strains: • Multiple DIVA PCRs exist

• All have specific set-up, fit for purpose in specific epidemiological context

• DIVA test selection depends on knowledge of locally circulating strains

• EURL/WOAH RL available to provide help with whole genome sequencing

Clade 2 strains



LSDV diagnosis - virology
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LSDV diagnosis - virology

• Proficiency test 2023
Pan-capripox: For the detection of capripox virus nucleic acid 

detection, the performance of 32 out of 33 laboratories was 

satisfactory (≥ 90% agreement) for all performed PCRs

Species differentiation: For the differentiation of capripox

virus species, the performance of 23 out of 23 participating 

laboratories performing the test on all samples was 

satisfactory (≥ 90% agreement)

DIVA PCR: For the differentiation of capripox field from 

vaccine strains, the performance of 13/23 laboratories was 

satisfactory (≥ 90% agreement)

9/23 laboratories used an LSDV specific DIVA and did not classify the 

SPPV samples. All LSDV samples were correctly classified.

1/23 laboratories used an assay that could make the differentiation for 

all Capripox viruses. The lab misclassified 4 aliquots (TP2, TP4, TP5 

and BP1) and reached a level of agreement of 60% and thus an 

unsatisfactory result.



Vaccine efficacy against recombinant strain

• Homologous LAV provide good protection against the classical wild type strains 

(clade 1.2)

• Do they also provide protection against recombinant strains (clade 2)?

Challenge model in BSL3 animal facilities: 

• Vietnam field isolated (cluster 2.5)

• 5ml intravenous

• 4x0,25ml intradermal

Clinical monitoring: 

• Fever

• Swelling inoculation side

• Lnn swelling

• General health status

• Feed intake 

• # noduli

• 6/8 animals developed 

nodules

21 dpi monitoring



Vaccine efficacy against recombinant strain

efficacy 
Control group (8 animals) 

Vaccinated group (2 x 7 animals) 

†
7d 21d 21d

2 homologous LAV

†
7d 21d 21d

safety 

2.5 recombinant Vietnam strain

# Animals Vaccine Purpose

7 MSD (Lumpyvax) Vaccine evaluation

7 OBP Vaccine evaluation

8 N/A Control Vaccine and infection model

1 ml SC

2 ml SC



Vaccine efficacy against recombinant strain

• Homologous live attenuated neethling-based strains provide protection against recombinant (clade 2.5) LSDV strains

Clinical sign Control animals Vaccinated

Fever Prolonged 7-8 dpv

Local reaction Strong (75%) Limited

Nodules - 6 skin

- 1 lung

No

Other Wide variety No

Post vaccination Post challenge

Clinical sign Vaccinated animals

Fever 5-7 dpv

Local reaction Limited

Nodules No

Other No vaccine viremia



Direct transmission of the recombinant strain

• Classical wild type LSDV strains (clade 1.2) are mainly spread by vectors

• Reports indicating non-vector transmission of recombinant strains (clade 2)



Direct transmission of the recombinant strain

• Classical wild type LSDV strains (clade1.2) are mainly spread by vectors

• Reports indicating non-vector transmission of recombinant strains (clade 2)

Direct contact transmission

Indirect contact transmission



Direct transmission of the recombinant strain

• 6/6 developed nodules

• In general, milder disease

compared to needle infected

group, except 1

• Viremia detected in 5/6

• 5/6 seroconverted (other

animal euthanised before

seroconversion)

• 1/4 developed nodules

• Milder disease compared to 

needle infected group

• Viremia detected in 1/4 

• ¼ seroconverted

Direct contact animals Indirect contact animals

• Non-vector borne transmission capacity of recombinant LSDV strains exist and is higher than for classical strains

• Impact on the LSDV epidemiology: spread during winter, more efficient spread within infected herds, even higher

importance for biosecurity



Training activities

• LSDV: 

• SPPV/GTPV:

✓ Training 2 laboratory technicians Algeria (IAEA)

✓ LSDV symposium Rome (EuFMD-FAO)

✓ LSDV online training course (EuFMD-FAO)

✓ LSDV-PPR-FMD meeting Bhutan (GF-TAD)

✓ SEE Thrace meeting on TADs (EuFMD)

✓ LSDV control strategy ASEAN (WOAH-FAO)

✓ TAD Thrace meeting (EuFMD)

✓ LSDV central Asia (WOAH)

✓ Training 2 laboratory technicians North-Macedonia (EC)

✓ EUVET missions (EC)

✓ SPPV online training course (EuFMD-FAO)

✓ SPPV open access online training (EuFMD)

✓ BTSF training SPPV/GTPV (EC)
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