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I. Pig production in Vietnam

❖ Pig population in 2019: Nearly 30 million

➢ Pork volume: 3.82 million tons

➢ Pork presents at 70% meals of Vietnamese

❖ Pig-raising households: 

     About 2.5 million

➢ 49% of the total pig population

➢ 40% of the total pork volume

❖ Large big farms:

➢ 51% of the total pig population

➢ 60% of the total pork volume

❖ Breeding pigs:

➢ Sows: About 4.0 million

➢ Boars: 76,000



➢ History of ASF

II. General information of ASF



❖ Asfarviridae: Asfivirus

✓ Large, enveloped DNA virus

❖ Caused diseases in all pig species

✓ Mortality (domestic pigs) up to 100%

❖ 24 genotypes

✓ Vary in virulence

✓ High virulence: up to 100% mortality

✓ Low virulence: seroconversion

❖ Infects monocytes and macrophages

II. General information of ASF



Persistence of ASFV across a variety of 

environmental conditions 
Item. Survival time 

Salted meat 182 days 

Dried meat 300 days 

Smoked and deboned meat 30 days 

Frozen meat 1000 days 

Chilled meat 110 days 

Offal 105 days 

Blood stored at 40C 18 months 

Putrefied blood 15 weeks 

Contaminated pig pens 1 month

Faeces at room temperature 11 days 

Skin/Fat (even dried) 300 days 

(https://www.fao.org/3/i7228e/i7228e.pdf)



Resistance of ASFV to physical and chemical action

Action Resistance

Temperature
Highly resistant to low temperatures. Heat 

inactivated by 56°C/70 min; 60°C/20 min.

pH

Inactivated by pH <3.9 or >11.5 in serum-free 

medium. Serum increases the resistance of the 

virus, e.g., at pH 13.4, resistance lasts up to 21 h 

without serum and 7 days with serum.

Chemicals / 

Disinfectants

Susceptible to Ether and Chloroform. Inactivated by 

8/1,000 sodium hydroxide (or NaOH) (30 min); 

Hypochlorites (ClO) as 2.3% chlorine (or clo) (3 

min); 3/1,000 formalin (30 min); 3% ortho-

phenylphenol (30 min) and iodine compounds.

Survival

Remains viable for long periods in blood, faeces, 

and tissues, especially infected uncooked or 

undercooked pork products. 

(OIE. Technical disease card for African swine fever. 2009)



➢ First report: February 1, 2019, in Hung Yen 

Province, Northern Vietnam

➢ September 3 (after 7 months): ASF outbreaks were 

reported in all 63/63 provinces of Vietnam 

➢At least 6 million pigs were culled

➢Caused by a highly virulent ASFV p72 genotype II

III. ASF outbreaks in Vietnam 

during the 2019-2023 period



ASF Transmission in Vietnam

(Gaudreault et al., 2020)



ASF Transmission in Vietnam



Local markets are the main source of ASF 

infection in Vietnam



Clinical sign investigation



Necropsy lesions of the ASFV- infected pigs



Basic reproduction number (R0) in sow 

and fattening pig farms



Genetic Characterization of ASF Viruses Circulating in 

Vietnam during the 2019-2023 period

➢ 319 ASFV-positive samples were collected 

for the study.

➢ From Feb 2019 to Dec 2023

➢ In 32 provinces

➢ p72 (B646L), full-length p54 (E1803L), 

CD2v (EP402R), the central variable region 

(CVR) of pB602L, and the intergenic 

region (IGR) between the I73R and I329L 

genes of ASFV were used for genetic 

characterization.



Genetic Characterization of ASF Viruses Circulating in 

Vietnam during the 2019-2023 period (continued)



Based on the IGR gene region (Intergenic 

region) between the I73R and I329L genes

Year
IGR

I II III IV

2019 1 75

2020 87 3

2021 3 28 1 2

2022 50 67 2

Tổng 54 257 6 2

Rate (%) 16.9% 80.5% 1.9% 0.7%

Genetic Characterization of ASF Viruses Circulating 

in Vietnam during the 2019-2023 period (continued)



Detection of Gene-Deleting ASFV Strains- 

Vaccine - Like Strains

No. Genes Functions Length (bp)

1 Beta-GUS Marker 471

2 mCherry Marker 508

3 9GL (B119L)

Genes 

related to 

the virulence 

of ASF virus

360

4 I177L 534

5 UK (DP96R) 291

6 L7L – L11L 834

7 CD2v (EP402R) 1,083

8 MGF Gene 8,605

9 DP71L 213

10 I73R 219

11 I267L 804



Genotypic Profiling of ASFV-Positive Samples

B646L

(p72)

E183L

(p54)

CP204L

(p30)

EP402R

(CD2v)

rASFV
Genotype

/Serogroup

I
p72 

(B646L)

II
p54 

(E183L)

II
p30 

(CP204L)

VIII
CD2v

(EP402R)

Full genomic 

sequencing

➢Detection of Recombinant 

ASFV Strains in Vietnam





What ASFV strains are circulating in Vietnam

CHINA VIETNAM

Detected

>>>Caused acutedisease

Detected

>>> Caused chronic 

disease

Detected

>>>Caused acute disease



Diagnosis of ASF in Vietnam

❖  Clinical diagnosis ???

➢ Clinical symptoms are very diverse, 

depending on the virus strains

❖  Laboratory diagnosis

➢  Realtime PCR:

Samples: Whole blood or Serum, lymph 

node, spleen…

✓  High pathogenic strains: Ct = 16-25

✓  Low pathogenic strains: Ct = 29-35

➢  Serology assays: Elisa is used for 

disease detection (antibody detection)



STAGES OF ASF DIAGNOSIS IN 

VIETNAM

Acute                                Subacute                          Chronic

qPCR +/ ELISA -

<12 days

qPCR +/ ELISA +

>12 days

qPCR + - / ELISA +

>24 days

qPCR (DNA detection) +  ELISA (Antibody detection)

High pathogenic ASFV strains

qPCR Ct = 16-25

Low pathogenic ASFV strains

qPCR Ct = 29-35



ASFV distribution at different organ samples of 

pigs using Realtime PCR (Ct value)



Suggestion for sampling



Pathological Characteristics of ASFV 

Strains Isolated in Vietnam



Experiments 1 2 3 4

Number of pigs 5 5 5 10

Age (Week) 6 6 6 6

Virus strain VNUA/HY-ASF1

Dose (HAD50) 102 103 104 103

Infection route IM IM IM Oral

The study period 21 21 21 28

Pathological characteristics of the ASFV strain 

that caused the first reported ASF outbreaks in 

Vietnam



Note: (-): no clinical sign

Pathological characteristics of the ASFV strain 

that caused the first reported ASF outbreaks in 

Vietnam (continued)



Note: (-): no clinical sign

Pathological characteristics of the ASFV strain 

that caused the first reported ASF outbreaks in 

Vietnam (continued)



Note: (-): no clinical sign

Pathological characteristics of the ASFV strain that 

caused the first reported ASF outbreaks in Vietnam 

(continued)



Note: (-): no clinical sign

Pathological characteristics of the ASFV strain that caused 

the first reported ASF outbreaks in Vietnam (continued)





➢  Experimental designs: Using 6-week-old pigs

1

2

3

4

5

6

Pigs were inoculated ORO-

NASALLY with 2 × 105 

TCID50/pig

Pigs were inoculated 

INTRAMUSCULARLY with 2 

× 103 TCID50/pig

Uninoculated 

pigs

Experiment 1 Experiment 2

7 11

9

8

1210

Pathological characteristics of a gene-deleting 

ASFV strain isolated in Vietnam



Pathological characteristics of a gene-deleting 

ASFV strain isolated in Vietnam (continued)

➢Pigs were inoculated INTRAMUSCULARLY with 2 × 103 TCID50/pig



Pathological characteristics of a gene-deleting ASFV strain 

isolated in Vietnam (continued)

➢Pigs were inoculated ORO-NASALLY with 2 × 105 TCID50/pig



Pathological characteristics of a recombinant 
ASFV strain of p72 genotypes I and II isolated 

from domestic pigs in Vietnam





Potential risk factors for ASF in 

Vietnam

➢ The proportion of households raising pigs on 

family farms remains high, making disease 

control difficult.

➢ Illegal movement/trade of animals and animal 

products across long national borders and within 

the country. 

➢ Most farms are old (approximately 10 years) and 

maintain a low level of biosecurity.

➢ The illegal and urgent sale of pigs during 

outbreaks, especially around the Tet holiday 

season, poses a significant challenge.



Strict 
Biosecurity

Early 
Detection

Partial Culling 
Policy

Movement 
Control

Public 
Awareness

Carcass Disposal 
Management

ASF Vaccine 
program

Financial Support/ 
Compensation

Prevention and control measures of ASF at 

GOVERNMENT LEVEL in Vietnam



Strict 
biosecurity

Active clinical 
sign monitoring

Testing and 
removal

➢External biosecurity is a key factor in protecting pig farms from 
ASF infection. 

➢Early detection and internal biosecurity are the most critical 
elements in preventing the spread of ASF on farms and ensuring 
success in testing and removal

Prevention and control measures of ASF at 

FARM LEVEL in Vietnam



➢ Multiple ASFV strains are circulating in Vietnam, and clinical symptoms are very 

diverse, depending on the virus strains causing the disease.

✓ ASFV GENOTYPE II strain: Highly virulent, causes acute diseases with a mortality 

rate of up to 100 %.

✓ Recombinant ASFV GENOTYPE I and II strains: High virulent, causes acute diseases 

with a mortality rate of up to 100 %.

✓ Gene-deleting ASFV strains: Low virulent, causes chronic diseases. 

➢ Clinical signs were first observed in sows and then in fattening pigs and piglets

➢ Clinical disease (fever) = Viremia, No clinical disease (no fever) = No viremia

➢ The current 2 licensed ASF vaccines do not provide protection against rASFV strains.

➢ Early detection and removal, along with strict biosecurity measures, are key to 

preventing the spread of ASF.

What lessons were learned from ASF outbreaks
Suggestion for outbreak investigation
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