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Laboratories BSL-3 



BSL-3 BOXES

MONITORED

• Video
• On line: Animals Temperature, 

motion, water consumtion



40 YEARS

With ASF



Kenia, 1921

Lisboa 

1957, 

1960

Cuba, 1971, 

1980

Brasil, 1978

D.R. , 1978,

Haití, 1979

Portugal, 1957, 60, 94, 99

Spain, 1960-95

France, 1964,

Italy, 1967,69, 78, 93

Malta, 1978,

Belgium, 1985,

Holland, 1986

Eradication in Spain in 1995

ASFv out of Africa I and II

First, 1957

Second, 1960



SFv
ASFv our of Africa III

Last trip, 2007



ASF the threat of the global pig industry

• 3 CONTINENTS
• MORE THAN 50 COUNTRIES
• DIFFERENT EPI SCENARIOS

More than 75% of world pigs population



2007

2010

2013

2017

0

100

200

300

400

500

600

700

1 2 3 4 5 6 7 8 9 10 11 12

2007
2008
2009
2010
2011
2012
2013
2014
2016
2017
2018
2019

Total outbreaks of ASF from 2007 to 

February 2019 around the world



ASF situation in Africa

East and 

South Africa

West Africa



EAST AND SOUTH AFRICA

• First time reported: Kenya 1921

• 24 genotypes

• Recognized to have been present in its wildlife 
hosts for a very long time

• Vectors and reservoirs: wild pigs (Potamochoerus
larvatus, Phacochoerus aethiopicus and
Phacochoerus africanus) and ticks of the 

Ornithodoros spp (O. moubata, O. porcinus
domesticus and O. porcinus porcinus)

→Sylvatic and domestic cycles coexist
• High levels of seropositivity have been observed in 

apparently healthy animals.

102

107



West Africa

• First time reported in West Africa: Senegal 1957

• 1 genotype (I)

• The role of ticks and warthogs in epidemiology of the 
disease is considered limited

• The maintenance of the disease is mainly pig-to-pig
transmission

Backyard farms Weak

biosecurity

measures

Swill feeding



ASF situation in Europe

CURRENTLY 9+1 EU COUNTRIES ARE AFFECTED 

ASF
Was 

Underestimate?
Country Year

Georgia 2007

Armenia 2007

Azerbaijan 2007

Russia 2007

Ukraine 2012

Belarus 2013

Estonia 2014

Latvia 2014

Lithuania 2014

Poland 2014

Moldova 2016

Romania 2017

Czech Republic 2017

Hungary 2018

Bulgary 2018

Belgium 2018



ASF situation in Europe

2 different

scenarios



Scenario 1



WILD BOAR ABUNDANCE

0 = none/negligible 

abundance

4 = high abundance

Wild boar abundance in Europe 0-4 Alexander et, al. 2016 



Scenario 2



Scenario 2 in EU 
(Romania)
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Scenario 2 in no EU 
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Scenario 2 in Romania 
and no EU countries

RUSSIA

Family farms (less than 15 animals)
Medium farms (15-500 animals)
Industrialized farms (more than 500 animals)

ROMANIA

Family farms (less than 15 animals)

Cases reported both family and factory farms

Updated february

2019



No EU

countriesEU countries

Updated february

2019



DIRECT TRANSMISSION: THE ROLE OF THE 

WILD BOAR and BACKYARD pigs

The presence of infected domestic pigs potentially in contact with wild

boar will facilitate the endemicity

Wb + backyard pigs (low biosecurity): High Risk

Swill feeding

Poor Biosecurity





UPDATED

March 03

2019

Source FAO



Bosch et al., 2016

WILD BOAR ABUNDANCE In CHINA



CHINA

Family farms (less than 15 animals)

Cases reported both family and factory farms

SAME PROBLEM THAN NO EU COUNTRIES (e.g. 

RUSSIA)

Even more industialized farms than

family farms

Updated February

2019

POSSIBLES RISK FACTORS:

Blood + feed (by tradition)

Swill feeding (by tradition)

Infected or carriers to slauterhouse

Infected vehicules. Transportation

Lack of biosecurity



Backyard vs Farm
Asia



What is happening today with ASF in Europe

and Asia, was predictable?



De la Torre A, Bosch J, Iglesias I, Muñoz MJ, Mur L, Martínez-López B, Martínez M, Sánchez-Vizcaíno JM. 

"Assessing the Risk of African Swine Fever Introduction into the European Union by Wild Boar". 

Transbound Emerg Dis. 62(3):272-9. 6/2015.

ASF. Risk of introduction into the EU by WB

ASF is a predictible virus 

% Success > 90%



Bosch J., Rodriguez A., Iglesias I., Munoz MJ., Jurado C., Sanchez-Vizcaino JM. y de la Torre A. "Update on the 

Risk of Introduction of African Swine Fever by Wild Boar into Disease-Free European Union Countries". 

Transboundary and Emerging Diseases. 64(5):1424-1432. 10/2017.



Risk for ASF introduction in China ?

Sánchez-Vizcaíno et al, 2014



Conclusions
• 3 Continents affected: 

• More than 30 countries in Africa with 2 

different scenarios: 
➢ East and central Africa: the role of reservoirs and 

vectors is very important

➢ West Africa: the role of reservoirs and vectors is 

limited

• 17 countries in Europe

• 9+1 EU countries with 2 scenarios:
➢ And BRADO (Sardinia) Wild boar is the most 

severely affected host

➢ Domestic pig is the most affected host →

ROMANIA

• 7 no EU countries 
➢ Domestic pig is the most affected host (both factory and 

family farms) WB also affected

• 3 countries in Asia (spreadly extremely fast)
➢ Industrialized farms >> Family farms

WHAT CAN WE DO?… AND NOW, WHAT?



jmvizcaino@ucm.es

Thanks a lot

Muchas 

gracias

A WORLD FREE OF ASF
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TAFS forum. Scientific Conference on ASF

Beijing, 2019

Control and erradication of ASF in 

different epidemiological scenarios:

China



EARLY DETECTION

THE ASF CONTROL

CHALLENGE

FAST RESPONSE. CONTIGENCY PLAN

NO VACCINE

NO TREATMENT



The zonification is the

epidemiological

approach

used so far



FIRST BARRIER: AVOID THE VIRUS 

ENTRY:

INOUT

AVOID THE VIRUS ENTRY



SECOND BARRIER: DIFFUSION:

IN SIDE

OUT SIDE

OUT

IN SIDE



THE VIRUS

THE HOST

SCENARIOS

No commercial vaccine

yet

FIRST, TO KNOW THE DISEASE

?



200 nm
More than 100 structural 

proteins

Complex virus, big size, large genome: 170-190 kb

NO production of neutralizing antibodies

AFRICAN SWINE FEVER VIRUS (ASFV)

Complex molecular structure and not well known yet

Genetic variability*

24 genotypes*

*The current genotype classification is not

related with the virus virulence or the disease evolution (Mur et al. 2016) 

Macrophages and endothelial are the target cells



ASF TRANSMISSION ROUTES

Transmission

Direct

Indirect

Biological
Vectors

Origin of most outbreaks

Until now

Only influenced in Local  

SPREAD 

Outdoor productions

ASF is NOT a very transmissible disease

Less than: FMD, PRRS, CSF…

But it goes everywhere

Faeces

Swill feeding

?



ASFV: Routes of transmission

BLOOD!!!!
• Hemorrhages

• Necropsies

• Hunting

• Feed with blood

200 μl of blood

3 × 106 copies 

Mellor et al. 1987
48 hours

It Usually doesn’t start as:

EXPLOSIVE 

INFENCTION



Clean/Dirty boundaries: Animals

Properly biosecured designed dead 
stock containers

Unprotected ones 

Courtesy of Agropecuaria Vaqueril

VS

ASAS• Presence of flies? 

• Other animals 

contacting?

• Blood.. 

18 months in blood at 4°C

200 μl of blood 3 × 106 copies 
• Proper capacity

• Consider different 

systems: refrigeration, 

alkaline hydrolysis 

SPECIAL ATTENTION IN SUMMER



Clean/Dirty boundaries: Vehicles

Gates and proper parking area (good car disinfection system)

Traffic analysis

Proper truck disinfection protocols



Effective cleaning and disinfection

✓ Workers play a key role

✓ All IN All OUT

Source www.pig333.com

ASAS

Susceptible to ether and chloroform. 

Inactivated 30 min :

• 8/1000 sodium hydroxide

• hypochlorites

• 2.3% chlorine

• 3/1000 formalin

• 3% ortho-phenylphenol

• iodine compounds.



ASF virus is very stable in the enviroment

ASFv could be stable for long

periods of time and even more 

when organic matter is present



ASFV in pigs, products and organic material

SWILL FEEDING

110 days in  

chilled meat

1000 days in

frozen meat

18 months in blood at 

4ºC

1 month in contaminated pig

pens

ASFv is highly resistant



TO INCREASE BIOSECURITY OF FARMS 

INCREASE 

BIOSECURITY 

OF FARMS

NO FARMS IN

WB SUITABILITY 

AREAS



Double fencing for controlled vehicle movement

Courtesy of Agropecuaria Vaqueril



Management Measures Need to be Increased

• Avoid arable land between suitability areas of WB

• Avoid pig farms in suitability areas of WB

Bosch et al., 2014



• Education of farmers, workers, 

operators, veterinarians and 

society

Important preventive measure for domestic pigs
farms

NO swill feeding

Applying correctly

the biosecurity

measures between

farms VEHICULES

Control measures

against flies

(especially in 

summer) NO 

BLOOD

NO swine 

products carried 

by air passengers

Some

examples:

People must be 

aware of the 

importance and the 

risks of ASF





FIELD IS THE FIRST STEP

COLLABORATION: 
ADMINISTRATION – FARMERS/HUNTERS -VETS

INFORMATION & TRAINING

EARLY DETECTION



SYMPTOMS and LESIONS: From Acute to Asymptomatic
The ASF genotypes evaluated presented the same disease evolution Mur et al. 

2016

Different Forms are circulating. 

Usually not start as an EXPLOSIVE INFECTION

Different virulence ASF isolate are circulating in the



Acute-subacuate forms of ASF

• Fever

• Lethargy

• Anorexia

• Skin hemorrhages

• Circulatory

• Respiratory

• Digestive

• And nervous disorders



Acuate-subacuate forms of 
ASF: 

Could be Easily Confused WITH:
• Classical Swine

Fever

• Erysipelas

• Salmonellosis

• Actinobacillus (App)

• Other Septicaemic
conditions

• PDNS



PATTERN:

PCR +++ y Ab -/+

INFECTION

This infection evolution has been observed in DP and WB0 dpi

DYNAMIC OF ASFV INFECTION IN WILD BOAR

Days post-infection

Viraemia

Antibodies

PATTERN :

PCR -/+ y Ab +++

Viraemia

Antibodies

PCR + y Ab +++

Evolution of the ASF infection in WB

DISEASE EVOLUTION
Survivors/Reinfections/Poten

tial and True carriers

Arias et. al. 2019 on goingMur et al. 2016 

This evolution don’t look genotypes dependent: Observed in gI and 



RT PCR (Blood) – and ELISA 

and IPT + . No LN evaluated

WB FROM POLAND, 2018

WB – to PCR and Positives to ELISA and IPT

EU ASF Info – Note 27/2018



DETECTION OF ASF ANTIBODIES IN EXPERIMENTAL 
AND FIELD INFECTED PIGS WITH RUSSIAN ISOLATE

In field Russian sample from 2013 to 2014 the 3,7% of animal was Ab positives 

To ASF virus isolates 

Experimental infection with three different Russian isolate show the presence of

Antibodies in the inoculated animals



Free-ranging pigs Negatives to PCR and 
Positives to ELISA and IPT



ASF LABORATORY DIAGNOSIS

108 bp-

257 bp-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 C M V

CSF-3/4 + ASF-1/2

Monitoring the detection of both: Antigen-DNA and  

Antibodies it’s critical for ASF control. Can be not excluded



WB and DP survivors: Role as carriers (live or 
dead-carcasses)

SURVIVORS : 

• Less virus but more 

movements

• The biggest problem in 

control and eradication 

programs

• 2-8 % presented virus in LN

CARCASSES : 

• Great quantity of virus 

• Environmental 

contaminant→ Virus very 

stable in the field at low 

temp

18 months in blood at 4°C

200 μl of blood 3 × 106 copies 



IMPORTANT RISK FACTORS FOR THE ERADICATION IN SPAIN



THREE MAIN PROBLEMS

Canals A.; Oleaga A.; Pérez R.; 

Domínguez J.; Encinas A.;  Sánchez-

Vizcaíno J.M. (1990).

Veterinary Parasitology. 37, 145-153



POST-MORTEM STUDIES



MAIN

LESIONS

OF

ACUTE

ASF

NO

PATHOGNOMONIC

Sánchez-Vizcaíno et al. 2015 (J. Comp. Pathol) Sánchez-Vizcaíno et al. 2015 (J. Comp. Pathol) 



MAIN 

LESIONS

OF

ACUTE

ASF

Sánchez-Vizcaíno et al. 2015 (J. Comp. Pathol) Sánchez-Vizcaíno et al. 2015 (J. Comp. Pathol) 



External findings: Acute form



Splenomegaly

100%



Lymphoadenomegaly
Hemorrhagic lymphadenitis

94,12%



Hydrotorax

88,23%



Tonsillar 

hyperemia

88,23%
88,23%



Hepatomegaly

88,23%



Shock lung

Bronchiolointerstitial

pneumonia

70,59%



Hydropericardias
Hemorrhages

70,59%



INTESTINE

Hemorrhages

Necrotic Peyer’s patch

76,47%



PATHOLOGICAL FINDING WITH ARMENIA 07 IN WB

Tissue Pathological finding Percentage of affected 

animals

Spleen Splenomegaly 100%
Lymph nodes Lymphoadenomegaly 94.12%

Hemorrhagic lymphadenitis 88.23%
Pleura Hydrotorax 88.23%
Tonsils Tonsillar hyperemia 88.23%

Purulent tonsillitis 52.94%
Liver Hepatomegaly 88.23%
Lung Shock lung 70.59%

Bronchiolointerstitial

pneumonia

64.7%

Heart Hydropericardias 70.59%
Hemorrhages 47%

Intestine Hemorrhages 76.47%
Necrotic Peyer’s patch 35.29%

Kidney Hemorrhages 41.17%

Infection by Armenia/07 strain resulted in 100% lethality wild boar 

(total= 17) in both intramuscular infected (6) and in contact animals 

(11)



• A good early detection system and contingency plan is
essential

• Education of farmers, workers, operators, veterinarians and society in general about the 
importance and the risks of ASF

• It’s urgent to increase more the biosecurity of farms, and with special attention to 
backyards and farms located in WB suitable areas

➢ More control of the desinfection and movements of vehicles,

➢ Control against flies

➢ Control of the presence of ticks (O. erraticus)

➢ Control of swill feeding. Attention to the feed of the worker at the farm

➢ Control of blood. Never use blood for feefing

➢ Control of potential infected or carriers animals at the slauterhouse

• New epidemiological approaches could be implemented => Compartment free

CONCLUSIONS

The ASF virus is doing a FAST and good job. 

We should work much better

CONTROL 

MEASURES



• An urgent effective control of the role of WB is needed. A 

strong compromise from the hunters is also need

• Study more potential WB-survivors the presence of virus in 

tissue to understand better it’s role as a potential carriers in 

field conditions

• Continuing the Research on ASF vaccines and other control 

measures need more support

CONCLUSIONS

The ASF virus is doing a FAST and good job. 

We should work much better

CONTROL 

MEASURES



jmvizcaino@ucm.es

Thanks a lot

Muchas 

gracias

A WORLD FREE OF ASF


