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I. Pig production in Vietnam
v Pig population in 2019: Nearly 30 million

Ø Pork volume: 3.82 million tons
Ø Pork presents at 70% meals of Vietnamese

v Pig-raising households: 
     About 2.5 million

Ø 49% of the total pig population
Ø 40% of the total pork volume

v Large big farms: 10,000
Ø 51% of the total pig population
Ø 60% of the total pork volume

v Breeding pigs:
Ø Sows: About 4.0 million
Ø Boars: 76,000



I. Pig production in Vietnam (Continued)



v Asfarviridae: Asfivirus
ü Large, enveloped DNA virus

v Caused diseases in all pig species
ü Mortality (domestic pigs) up to 100%

v 24 genotypes
ü Vary in virulence

ü High virulence: up to 100% mortality

ü Low virulence: seroconversion

v Infects monocytes and macrophages

II. General information of ASF



History 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)



Clinical Disease
Ø Incubation period
ü 5-21 days following direct contact
ü < 5 days after a tick bite

Ø  Forms of disease
ü Peracute – sudden death
ü Acute
ü Subacute
ü Chronic



III. ASF status in Vietnam during the 2019-2022 
period

Ø First report: February 1, 2019, in 
Hung Yen Province, Northern Vietnam

Ø September 3 (after 7 months): ASF 
outbreaks were reported in all 63/63 
provinces of Vietnam 

Ø At least 6 million pigs were culled 



ASF transmission in Vietnam



ASF transmission in Vietnam



 Clinical sign investigation



Basic reproduction number (R0) in sow and 
fattening pig farms



Diagnosis of ASF
v Clinical diagnosis ???
ØClinical symptoms are very diverse, 

depending on the virus strains

v Laboratory diagnosis
Ø Realtime PCR:

Samples: Whole blood or Serum, lymph 
node, spleen…

ü  High pathogenic strains: Ct = 16-25

ü  Low pathogenic strains: Ct = 29-35

Ø Serology assays: Elisa is used for 
disease detection (antibody detection)



ASFV distribution at different organ samples of 
pigs using Realtime PCR (Ct value)



Suggestion for sampling



Note: (-): no clinical sign

Pathological investigation of ASFV isolated in Vietnam



Note: (-): no clinical sign

Pathological investigation of ASFV isolated in Vietnam



Necropsy lesions of the ASFV- infected pigs



Genetic Analysis of ASF Viruses Circulating in Vietnam 
during the 2019-2022 period

Ø 319 ASFV-positive samples were collected 
for the study.
Ø From Feb 2019 to Dec 2022
Ø In 32 provinces
Ø 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 Analysis of ASF Viruses Circulating in Vietnam 
during the 2019-2022 period



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 Analysis of ASF Viruses Circulating in Vietnam 
during the 2019-2022 period



CHINA VIETNAM

What ASFV strains are circulating



Overview of ASF vaccine development
1. Inactivated vaccine: Not - less effective
2. Recombinant and DNA vaccines: Not yet effective
3. Live vaccines: 
Ø Viruses attenuated by tissue culture passages:
ü Caused chronic disease; High risk of reversion to high virulence. 
ü Virus adaptation to grow in cell lines results in genomic changes that result in 

the inability of the attenuated virus to replicate in swine.
Ø Low virulence field isolates: 
ü All low virulent field isolates retain residual virulence  Causing chronic 

disease; Miscarriage)        
ü Vaccines based on low virulent field isolates NEED further attenuation / safety 

measures.



3. Live vaccines (continued): 
ØViruses attenuated by genetically 

engineered deletions
§ ASFV‐G‐ΔMGF: Deletion of 6 MGF genes

§ ASFV-G-Δ9GL/ΔUK: A double-gene-deletion 
recombinant virus

§ ASFV-G-ΔI177L: Deletion of I177L gene

§ ASFV-G-ΔI177L- LVR: The result of ASFV-G-
ΔI177L strain after passaging on PIPEC cells

§ HLJ/18-7GD– (ΔMGF ΔCD2): Using the 
ASFV‐G‐∆MGF‐USDA and deleting more 
CD2v gene.



ASF vaccine development projects in Vietnam

1. Ministry of Agriculture and Rural Development (MARD), Vietnam, 
and the USDA, USA, have a cooperation to develop ASF vaccines

2. DAH (Department of Animal Health), MARD, Vietnam, supports the 
ASF vaccine development projects in Vietnam (Legal procedures, 
international cooperation, and monitoring vaccination in local trials…).

ASF vaccine development projects:

Ø AVAC Co., LTD and Aptimmune Biologics Inc, USA 

Ø DABACO Group and Agricultural Research Service (ARS), USDA, USA

Ø NAVETCO company and Agricultural Research Service (ARS), USDA, USA



Ø AVAC Company used a cell line (DMAC)

Ø DABACO company used PAM/PIPEC cells
Ø NAVETCO company used PAM cells

Manufacturing ASF Vaccine



EVALUATION OF THE VACCINE

Phylogenetic tree based on the p72 gene of ASFV
Source: Avac company



Un-infected (A) and infected (B) DMAC cells with vaccine strain
Source: Avac company



RESULTS OF SAFETY TEST ON EXPERIMENTAL 
PIGS

Bố trí thí nghiệm
Age of pig Number of 

pigs Dose of vaccine

Experiment 
group

4 weeks old

10 105 HAD50/pig/IM

Control group 5 1 ml PBS/pig/IM

Source: Avac company



ØClinical sign investigation

Results of safety test on pigs

Clinical scores
0 Normal
1 Lost appetite
2 Fever
3 Swollen joint
4 Cough
5 Haemorrhagic skin
6 Diarrhea
7 Unactive
8 Dead

Source: Avac company



ØRectal temperature of experimental pigs 

Results of safety test on pigs

Source: Avac company



Results of safety test on pigs

Source: Avac company



RESULTS OF EFFICACY TEST ON PIGS

Age of pig Number of 
pigs Dose of vaccine

Experiment 
group

4 weeks old
8 104 HAD50/pig/IM

Control group 8 1 ml PBS/pig/IM

After 28 days of immunizing with the vaccine, the experimental and control 
groups of pigs were challenged with a virulent strain of ASFV isolated from the 

field (104 HAD50/pig/IM).

Source: Avac company



ØThe immune response of pigs after vaccination with ASF vaccine by ELISA

Results of efficacy test on pigs

Source: Avac company



Serum 
samples 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

D0 - - - - - - - - - - - - - - -

D7 - - - - - - - - - - - - - - -

D14 - - - - - - - - - - - - - - -

D21 - - - - - - - - - - - - - - -

D28 - - - - - - - - - - - - - - -

ØNo neutralizing antibody detected

Results of the neutralization test 

Source: Avac company



ØRectal temperature of experimental pigs after challenging 

Results of challenging test on pigs

Source: Avac company



Note:       0: Normal
                1: Lost appetite

2: Fever (>40ºC)
3: Tired

4: Cough
5: Haemorrhagic skin

6: Diarrhea            8: Dead
7: Unactive

ØClinical sign investigation after challenging

Results of challenging test on pigs

Source: Avac company



 Pig number Day after challenging
1 3 5 6 7 8 9 14 21

Control 
group

1 - 31.56  16.81   16.5   
2 - 32.47  17.95   16.58   
3 - 28.55  17.08 19.2     
4 - 22.47 20.12       
5 - 22.33  17.68 20.15     
6 - 31.58  17.36   18.58   
7 - 27.32  19.77      
8 - 28.32  20.12   17.32   

Vaccinated 
group

9 - -     -      -    -    -    
10 - -     -      -    -    -    
11 - -     33.26   33.9 -    -    
12 - -     -      -    - -    
13 - -     -      -    -    -    
14 - -     -   -    -    -    
15 - -  34.8   -    -    -    
16 - -     -      -    -    -    

Results of challenging test on pigs
ØViremia of pigs after challenging

Source: Avac company



Ø The survival rate of unvaccinated (red) and vaccinated (black) pigs 

Results of challenging test on pigs

Source: Avac company



Pictures of gross pathological lesions

Congested and enlarged spleen Hemorrhagic mesenteric lymph nodes 

Hemorrhagic meninges Hemorrhagic tonsils Source: Avac company



Control group
1 day after challenging

Vaccinated group

Results of efficacy test on pigs

Source: Avac company



Control group
4 days after challenging

Vaccinated group

Results of efficacy test on pigs

Source: Avac company



Control group
9 days after challenging

Vaccinated group

Results of efficacy test on pigs

Source: Avac company



20 days after challenging

Results of efficacy test on pigs

Source: Avac company



EFFICACY OF ASF VACCINE USING DIFFERENT 
DOSES

Vaccine doses Age of pig Number of pigs

102 HAD50/pig/IM

4 weeks old 40 pigs /group
103 HAD50/pig/IM
104 HAD50/pig/IM

Control group

Ø After 28 days of immunization with the vaccine, the experimental and control 
groups of pigs (5 pigs/group) were randomly selected and challenged at the 
vaccine manufacturer's animal house with a virulent strain of ASF virus isolated 
from the field (104 HAD50/pig/IM).

Source: Avac company



S/P Results S/P Results S/P Results S/P Results S/P Results
N1. 1 0,04   Negative Đc -1 0,04   Negative DC1 0,04   Negative ĐC 71 0,08   Negative ĐC - 1 0,21   Negative
N1. 2 0,03   Negative Đc -2 0,04   Negative DC2 0,04   Negative ĐC 72 0,04   Negative ĐC - 2 0,04   Negative
N1. 3 0,04   Negative Đc -3 0,03   Negative DC3 0,04   Negative ĐC 73 0,09   Negative ĐC - 3 0,08   Negative
N1. 4 0,03   Negative Đc -4 0,05   Negative DC4 0,04   Negative ĐC 74 0,05   Negative ĐC - 4 0,20   Negative
N1. 5 0,05   Negative Đc -5 0,04   Negative DC5 0,05   Negative ĐC 75 0,13   Negative ĐC - 5 0,30   Positive
N1. 6 0,03   Negative Đc -6 0,02   Negative DC6 0,04   Negative ĐC 76 0,16   Negative ĐC - 71 0,08   Negative

Đc -7 0,03   Negative DC7 0,08   Negative ĐC 77 0,06   Negative ĐC - 72 1,28   Positive
Đc -8 0,04   Negative DC 8 0,03   Negative ĐC 78 0,04   Negative ĐC - 73 0,10   Negative
Đc -9 0,03   Negative DC 9 0,04   Negative ĐC 79 0,04   Negative ĐC - 78 0,08   Negative
Đc -10 0,03   Negative DC 10 0,03   Negative ĐC 80 0,07   Negative ĐC - 79 0,37   Positive

N2. 1 0,03   Negative N2 - 1 0,03   Negative N2 - 1 1,03   Positive N2 - 38 0,05   Negative N2 - 1 1,13   Positive
N2. 2 0,04   Negative N2 - 2 0,03   Negative N2 - 2 0,11   Negative N2 - 41 0,81   Positive N2 - 2 0,56   Positive
N2. 3 0,04   Negative N2 - 3 0,03   Negative N2 - 3 0,03   Negative N2 - 42 1,17   Positive N2 - 3 1,46   Positive
N2. 4 0,05   Negative N2 - 4 0,03   Negative N2 - 4 0,06   Negative N2 - 43 1,50   Positive N2 - 4 1,36   Positive
N2. 5 0,04   Negative N2 - 5 0,03   Negative N2 - 5 0,83   Positive N2 - 44 0,08   Negative N2 - 5 0,09   Negative

N2 - 6 0,03   Negative N2 -6 0,64   Positive N2 - 46 0,74   Positive N2 - 20 0,70   Positive
N2 - 7 0,04   Negative N2 -7 0,78   Positive N2 - 47 0,13   Negative N2 - 21 0,35   Positive
N2 - 8 0,03   Negative N2 -8 0,04   Negative N2 - 48 0,77   Positive N2 - 24 1,43   Positive
N2 - 9 0,03   Negative N2 -9 0,05   Negative N2 - 49 0,07   Negative N2 - 25 1,43   Positive
N2 - 10 0,03   Negative N2 -10 0,05   Negative N2 - 50 0,06   Negative N2 - 27 1,43   Positive

N3. 1 0,03   Negative N3 - 1 0,04   Negative N3 - 1 1,27   Positive N3 - 51 1,20   Positive N3 - 1 0,19   Negative
N3. 2 0,04   Negative N3 - 2 0,04   Negative N3 - 2 0,96   Positive N3 - 58 1,30   Positive N3 - 2 1,40   Positive
N3. 3 0,04   Negative N3 - 3 0,04   Negative N3 - 3 1,25   Positive N3 - 52 0,95   Positive N3 - 3 0,40   Positive
N3. 4 0,04   Negative N3 - 4 0,03   Negative N3 -4 0,24   Negative N3 - 53 0,44   Positive N3 - 4 1,41   Positive
N3. 5 0,04   Negative N3 - 5 0,03   Negative N3 -5 0,26   Positive N3 - 54 1,43   Positive N3 - 5 1,37   Positive
N3. 6 0,04   Negative N3 - 6 0,04   Negative N3 -6 0,24   Negative N3 - 55 1,44   Positive N3 - 6 0,12   Negative
N3. 7 0,04   Negative N3 - 7 0,03   Negative N3 -7 0,06   Negative N3 - 56 1,00   Positive N3 - 7 1,47   Positive

N3 - 8 0,03   Negative N3 -8 0,71   Positive N3 - 57 1,22   Positive N3 - 8 1,02   Positive
N3 - 9 0,03   Negative N3 -9 0,09   Negative N3 - 59 0,55   Positive N3 - 9 0,44   Positive
N3 - 10 0,03   Negative N3 -10 0,75   Positive N3 - 60 1,40   Positive N3 - 10 1,47   Positive

N4. 1 0,04   Negative N4 - 1 0,04   Negative N4 -1 0,95   Positive N4 - 61 1,33   Positive N4 - 1 1,07   Positive
N4. 2 0,04   Negative N4 - 2 0,05   Negative N4 -2 1,03   Positive N4 - 62 0,48   Positive N4 - 2 1,29   Positive
N4. 3 0,04   Negative N4 - 3 0,03   Negative N4 -3 0,53   Positive N4 - 63 1,52   Positive N4 - 3 1,40   Positive
N4. 4 0,04   Negative N4 - 4 0,04   Negative N4 -4 0,20   Negative N4 - 64 1,45   Positive N4 - 4 1,50   Positive
N4. 5 0,03   Negative N4 - 5 0,07   Negative N4 -5 1,61   Positive N4 - 65 1,49   Positive N4 - 5 1,47   Positive
N4. 6 0,03   Negative N4 - 6 0,03   Negative N4 -6 1,06   Positive N4 - 66 1,38   Positive N4 - 6 1,44   Positive
N4. 7 0,06   Negative N4 - 7 0,04   Negative N4 -7 1,59   Positive N4 - 67 1,40   Positive N4 - 7 1,51   Positive

N4 - 8 0,05   Negative N4 -8 1,40   Positive N4 - 68 1,48   Positive N4 - 8 1,56   Positive
N4 - 9 0,05   Negative N4 -9 1,35   Positive N4 - 69 1,42   Positive N4 - 9 1,41   Positive
N4 - 10 0,03   Negative N4 -10 1,49   Positive N4 - 70 1,42   Positive N4 - 10 1,45   Positive

Injection Group
 0 dpv 7 dpv  14 dpv 21 dpv 28 dpv 

Pig no.
Median ver.2.1Median ver.2.1

Pig no.

10̂ 3 Pigs - 15kg 
- Group 2

Median ver.2.0
Pig no.

Median ver.2.0
Pig no.

Median ver.2.0
Pig no.

10̂ 2 Pigs - 15kg 
- Group 1

Pigs - 15kg - Control

10̂ 4 Pigs- 15kg - 
 Group 3

Results of Elisa’s test



ØClinical sign investigation after challenging

Results of challenging test on pigs

Clinical scores

0 Normal

1 Lost appetite

2 Fever

3 Swollen joint

4 Cough

5 Haemorrhagic skin

6 Diarrhea

7 Unactive

8 Dead

Source: Avac company



ØRectal temperature of experimental pigs after challenging 

Results of challenging test on pigs

Source: Avac company



Results of challenging test on pigs

Ø Viremia of pigs after challenging

Source: Avac company



Ø The survival rate of unvaccinated (red) and vaccinated (black) pigs 

Results of challenging test on pigs

Source: Avac company



What lessons learned from ASF outbreaks
Suggestion for outbreak investigation

v Vietnamese ASFV strains circulating in Vietnam belonged to genotype II.
v Multiple variants of genotype II ASFV strains, including gene-deleting 

strains, circulating in Vietnam
v Clinical signs were first observed in sows and then in fattening pigs and 

piglets           Age sensitive
v Clinical symptoms are very diverse, depending on the virus strains causing 

the disease.
v Clinical disease (fever) = Viral viremia
v No clinical disease (no fever) = No viral viremia
v All sera and tissue samples collected from infected pigs are strongly 

positive when tested by real-time PCR.
v  ASF vaccine is protective to fattening pigs after vaccination
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