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African Swine Fever

1. ASF was first reported in Kenya in 1921 

2. Mortality up to 100%. 

3. Cause economic losses  and threat to swine industry

4. No vaccine and treatment are available 

5. Control of ASF mainly relies on Biosecurity and destroy infected pigs 
and pigs in contact to infection and strictly movement 



African Swine Fever

In Vietnam, the disease was first reported in February 2019 in the
Northern provinces and became endemic afterward, causing serial
outbreaks in domestic pigs across the country.
.



African Swine Fever in Vietnam 6/2020 – 6/2022 

Content
From 
Jan-

Jun/2020

From 
Jan-

Jun/202
1

From Jan-
Jun/2022

Number of 
communes 

831 1140 753

Number of 
districts

223 226 225

Number of 
provinces 

44 46 47

Number of pigs 
infected and 
dead

36.000 108.678 36.516

2021 2022



Currently, at least three variants of 

genotype 2 based on the variation 

of tandem repeat sequences (TRS) 

in the intergenic region (IGR) 

located between I73R and I329L 

genes have been identified in North 

Vietnam 

African Swine Fever



Vaccine research Situation of ASF vaccine?

1. Not much information on this disease have been known, especially 
ASF vaccines. 
2. Inactivated ASF vaccine is not possible.  
3. Subunit vaccines have failed or give a modest protection rate
4. No live attenuated vaccine commercially available



ASF vaccine project

1. Cooperation between Ministry of Agriculture and Rural Development

(MARD) Vietnam and USDA

2. The Agreements signed between:

- NAVETCO, DABACO and Agricultural Research Service (ARS), USDA

- AVAC and Aptimmune Biologics Inc

Vaccine research



ASF vaccine project

3. Companies meets GMP-WHO standards for vaccines

4. Support from DAH:
* Supports to implement this project (legal procedures, international
cooperation, and monitoring vaccination in local …);
* DAH appoints the National Center for Veterinary Medicine control No. 1
(VMC1), the National Center for Veterinary Diagnosis (NCVD) and the
Regional Veterinary Sub-Department 1, 6 (RAOH) to directly participate in
the research and production of vaccines.

Vaccine research



AVAC Co., LTD (Hung Yen province)

DABACO Group (Bac Ninh province)

NAVETCO (Binh Duong province)

ASF-G-∆MGF

NAVETCO

DABACO
AVAC



Purpose of research and production of vaccines

Vaccine research

1. Research to produce vaccines as soon as possible, on the
basis of prima cells.

2. Research on vaccine development on cloned cells.



Vaccine research ASFV vaccine

1. NAVETCO
Working seed: ASFV-G-ΔI177L Strain.
Cell line: PBMC (Peripheral blood mononuclear cell)
2. AVAC: 
Working seed: ASFV-G-ΔMGF Strain.
Cell line: DMAC (Diep’s Macrophage cell)

3. DABACO Group 
Working seed: ASFV-G-ΔI177L/ΔLVR Strain.
Cell line: PIPEC (Plum Island porcine epithelial cells)



ASFV-G-ΔI177L/ΔLVR 
DABACO

ASFV-G-ΔI-177L
NAVETCO

ASFV-G-ΔMGF(ASF-US01)
AVAC

M34142
Haiti-US(MN886931)
ht-HT-1979(AY578695)
E70-ES-1970(AY578692)

Africa-US(MN886927)
ker-KE-1964(AY578697)

cam-CM-1982(AY578689)
E75-ES-1970(AY578693)
Caserta-US(MN886926)
La-Granita-US(MN886928)
Paracambi-US(MN886939)
Salamanca-US(MN886929)
Za-CD-1967(AY578708)

Diouroup-II-US(MN886936)
Kimaxia-US(MN886925)

vic-ZW-1983(AY578705)
mk-ZA-1978(AY578700)

Spencer-US(MN886930)

ASFV-AI-177L
Krasnodar-2012-RU-2012(KJ195685)-GII
ASFV-SY18-CN-2018(MH713612)-GII
VNUA-TB-ASF1-VN-2019(MN793051)-GII
VNUA-HY-ASF1-VN-2019(MK554698)-GII

HBNH-2019-CN-2019(MN207061)-GII
ten-MW-1962(AY578704)

wart-NA-1980(AY578706)
cro1-2-ZA-1996(AY578690)

cro3-5-ZA-1996(AY578691)
Pr4-ZA-1996(AY578702)
Pr5-ZA-1996(AY578703)
wb-ZA-1987(AY578707)
K1-ZA-1996(AY578696)
o1-ZA-1996(AY578701)
F6-ZA-1996(AY578694)
M1-ZA-1996(AY578699)

ETH-3a-ET-2011(KT795357)
ETH-017-ET-2014(KT795355)

ETH-004-ET-2014(KT795356)
ETH-2a-ET-2011(KT795358)
ETH-1a-ET-2011(KT795359)

ETH-1-ET-2011(KT795354)
ETH-AA-ET-2011(KT795353)
Kitali-US(MN886937)
kn-KE-1966(AY578698)
Davis-US(MN886934)

Bartlett-II-US(MN886935)
Nanuyuki-US(MN886933)

Brazil-US(MN886938)
Lisbon-US(MN886932)93
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Genotype II

cro1-2-ZA-1996(AY578690)
cro3-5-ZA-1996(AY578691)
F6-ZA-1996(AY578694)
M1-ZA-1996(AY578699)
wb-ZA-1987(AY578707)
K1-ZA-1996(AY578696)
Pr5-ZA-1996(AY578703)
wart-NA-1980(AY578706)
ten-MW-1962(AY578704)
mk-ZA-1978(AY578700)
vic-ZW-1983(AY578705)
Za-CD-1967(AY578708)
E70-ES-1970(AY578692)
ker-KE-1964(AY578697)
cam-CM-1982(AY578689)
M34142

HBNH-2019-CN-2019(MN207061)
ASFV-G-∆I177L/∆LVR 

VNUA-HY-ASF1-VN-2019(MK554698)
VNUA-TB-ASF1-VN-2019(MN793051)
Sw1-NG-2021(OK340647)
Sw2-NG-2021(OK340648)
Sw3-NG-2021(OK340649)
Sw5-NG-2021(OK340651)

kn-KE-1966(AY578698)
ETH-1-ET-2011(KT795354)
ETH-004-ET-2014(KT795356)
ETH-017-ET-2014(KT795355)
ETH-AA-ET-2011(KT795353)

ASFV-SY18-CN-2018(MH713612)
Krasnodar-2012-RU-2012(KJ195685)

Davis-US(MN886934)
Lisbon-US(MN886932)
Brazil-US(MN886938)
Nanuyuki-US(MN886933)
Bartlett-II-US(MN886935)

Spencer-US(MN886930)
Diouroup-II-US(MN886936)
Kimaxia-US(MN886925)
Africa-US(MN886927)
Caserta-US(MN886926)
Haiti-US(MN886931)
Paracambi-US(MN886939)
Salamanca-US(MN886929)
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cam-CM-1982(AY578689)
M34142
ker-KE-1964(AY578697)
Za-CD-1967(AY578708)
vic-ZW-1983(AY578705)
ht-HT-1979(AY578695)
E75-ES-1970(AY578693)
E70-ES-1970(AY578692)

mk-ZA-1978(AY578700)
HBNH-2019-CN-2019(MN207061)

ASFV-R91-31-RO-2020(OK623925)
ASFV-R77-45-RO-2020(OK623922)
Khabarovsk2021-2169-P72(B646L)-RU-2021(OL421600)
Khabarovsk2021-2132-P72(B646L)-RU-2021(OL421598)

ASF-G-ΔMGF 
Khabarovsk2021-2133-P72(B646L)-RU-2021(OL421599)
Khabarovsk2021-2177-P72(B646L)-RU-2021(OL421601)
ASFV-R88-5-RO-2020(OK623924)
SouthKorea-19S1676wb-KR-2019(MT771050)
SouthKorea-19S3404-wb-KR-2019(MT771051)
SouthKorea-19S3645-wb-KR-2019(MT771052)
SouthKorea-19S3646-wb-KR-2019(MT771053)
VNUA-HY-ASF1-VN-2019(MK554698)
VNUA-TB-ASF1-VN-2019(MN793051)

ten-MW-1962(AY578704)
cro3-5-ZA-1996(AY578691)

K1-ZA-1996(AY578696)
wb-ZA-1987(AY578707)
Pr4-ZA-1996(AY578702)

Pr5-ZA-1996(AY578703)
cro1-2-ZA-1996(AY578690)

wart-NA-1980(AY578706)
F6-ZA-1996(AY578694)
M1-ZA-1996(AY578699)
o1-ZA-1996(AY578701)

ETH-004-ET-2014(KT795356)
ETH-017-ET-2014(KT795355)
ETH-3a-ET-2011(KT795357)
ETH-2a-ET-2011(KT795358)
ETH-1a-ET-2011(KT795359)

ETH-1-ET-2011(KT795354)
ETH-AA-ET-2011(KT795353)

kn-KE-1966(AY578698)
Ug10-Adjumani-UG-2010(KC990894)
Ug10-Kumi-UG-2010(KC990892)
Ug10-Moyo1-UG-2010(KC990897)
Ug10-Moyo2-UG-2010(KC990898)
Ug11-Kampala2-UG-2011(KC990893)
Ug11-Mpigi-UG-2011(KC990895)
Ug12-Kabale1-UG-2012(KC990890)
Ug12-Kampala3-UG-2012(KC990900)
Ug12-Kampala4-UG-2012(KC990904)
Ug12-Kyenjojo-UG-2012(KC990903)
Ug12-Lira-UG-2012(KC990899)
Ug12-Wakiso-UG-2012(KC990901)
Ug13-Busia1-UG-2013(KC990905)
Ug13-Busia2-UG-2013(KC990906)
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Quality control of Vaccine

A. Quality control of vaccine conducted 
by National Centre for Veterinary Medicine Control I
(VMC)

i. 03 batches of vaccine (NAVET-ASFVAC)
ii. Tests for purity, sterility, safety and potency
 Pigs were tested negative for pathogens (CSFV, PRRSV, FMDV, 
PCV2, MH, ASFV ) before experiment



+ The safety test of ASF vaccines
Lots No of 

pigs
ELISA 
day 0

dose
(X)

Re vaccination/
dose

Survivors/Total/
Status

Conclusion

QC-VR-22-
00516

3 0/3 10 No 3/3, normal Safety

QC-VR-22-
00517

3 0/3 10 No 3/3, normal Safety

QC-VR-22-
00518

3 0/3 10 No 3/3, normal Safety



+ Potency test for ASF vaccines
Group(s) Exp.

Group
No of 
pigs

ELISA 
d0

ELISA post vaccination (days) Survival/total 
challenged

d14 d21 d28 X% Survivor Vac. 
group

Cont
group

QC-VR-
22-00516

Vac 5 0/5 1/5 5/5 5/5 67.0±7.8 5/5 5
Cont 3 0/3 0/3 0/3 0/3 - 0/3 0/3

QC-VR-
22-00517

Vac 5 0/5 5/5 5/5 5/5 69.6±2.9 5/5 5
Cont 3 0/3 0/3 0/3 0/3 - 0/3 0/3

QC-VR-
22-00518

Vac 5 0/5 2/5 3/5 4/5 66.5±3.5 5/5 5
Cont 3 0/3 0/3 0/3 0/3 - 0/3 0/3

Virulent ASFV challenge: TTKN/ASFV/ĐN/2019
Dose:102 HAD50/pig









B. The field trials conducted by VMC, RAOH 1, RAOH 6 and NCVD-DAH
+ Experimental pig  
All pigs were tested negative for pathogens: CSFV, PRRSV, FMDV, PCV2, MH, ASFV 
before experiment



+ Safety of vaccine in pigs in the field

Farms
Exp.
group

Number of pigs Dose
used

Results

Binh Minh
Farm

(South)

Safety group 10 10 times Passed
Efficacy group 30 2 shots
Control group 10 No

Minh Dung 
Farm (North)

Safety group 10 10 times Passed
Efficacy group 30 2 shots
Control group 10 No



+ Results of efficacy of ASF vaccine in the field
Farms Number of 

pigs
Age Type of 

pigs
Batch

No

ELISA
ResultsBefore

vaccination
Post

vaccination

Binh Minh
Farm

30
8-10 

weeks
Yorkshire+ 
Landrace 08

30/30
Negative

30/30
Positive (100%)

Survival 5/5
(100%)

Control 0/5 0/5 Survival

Minh Dung 
Farm

30
8-10 

weeks
Yorkshire+ 
Landrace 08

30/30
Negative

27/29
Positive
(93,1%)

Survival 5/5
(100%)

Control 0/5 0/5 Survival

Total
Vaccination

60/60
Negative

57/59
Positive
(96,6%)

Survival 
10/10

(100%)

Control
0/10

Negative
0/10

(0.0%)

Virulent ASFV challenge: TTKN/ASFV/ĐN/2019 (102 HAD50/pig)



C. Approval
- Vaccine was controlled safety and potency by VMC1;

- NAVET-ASFVAC that was carefully evaluated in compliance 
with the current legislation and scientific requirements have been 
approved for use under a strict supervision



Marketing Authorization:

1. Trade name: NAVET-ASFVAC, 
2. Live, attenuated, freeze-dried vaccines.
3. Storage conditions: 2-80C
4. Shelf life: 12 months
5. Duration of Immunity: 6 months under 

laboratory conditions
6. Animals: Pig of 8 weeks age  
7. Protection received after vaccination is 

21days and solid protection after 28 
days. During the initial phase, a license for using 

600,000 doses



Post-vaccination surveillance
As of 26 Aug 2022, 20 provinces have used of a total of 23,344 doses
including:
 4,494 doses were used under the supervision of veterinary agencies in
compliance with the direction of MARD and belong to the guidance of DAH.
 Up to now, vaccinated pigs have grown well. Only 27 pigs had adverse
responses/died after injection (0.6%).
17,750 doses were provided by Navetco to other localities, not monitored
by veterinary agencies, or did not follow the direction and relevant
guidelines (Binh Dinh and Phu Yen Provinces).



DAH: investigate and access the 
situation of dead and sick pigs after 
vaccination;
+ Sampling collection for diagnostic 
testing 
+ Collecting the vaccine vial, Then, 
its was used for injecting to healthy 
pigs at VMC and NCVD’s Lab
+ Specimen testing for pathogens 
that can be cause sick and dead pig

Post-vaccination surveillance



Set up an experiment to find the cause of pig death (VMC, VNCD)

PURPOSES:
- Testing the response of pigs when receiving live attenuated 

vaccine NAVET-ASFVAC (as in field condition)
- Testing the response of pigs when injected with suspension 

samples taken from dead pigs after ASF vaccination



MATERIALS:
- Pigs (15 – 17 kg) (25 heads) purchased from commercial pig farm
- NAVET-ASFVAC bottles collected from Binh Dinh province
- Infectious specimens: 2 samples taken from dead pigs in Binh Dinh

and Phu Yen provinces 



EXPERIMENTAL DESIGN: 

GROUP
Specimen 
injection

(neat, Ct = 20)

Diluted specimen 
injection

dilutled, Ct = 28)

Vaccine injection
(1 dose, Ct = 28)

Vaccine diluent

Specimen from Binh Dinh 2 mL x 3 pigs 2 mL x 3 pigs

Specimen from Phu Yen 2 mL x 3 pigs 2 mL x 3 pigs

Vaccine 2 mL x 10 pigs

Control 2 mL x 3 pigs

- Groups: isolated in 3 rooms of ABSL-3, ensuring no cross-contamination
- Monitoring body temperature and health of pigs in 14 - 21 days after injection
- Collecting blood on 3, 7, 10, 14 & 21 dpi for viremia, DIVA and other pathogens detection



RESULT



PIG DIED POST-INOCULATION (No. 21, Vaccination group, died at 7 dpi-NCVD)

Main lesions:
Hemorrhagic in lymph nodes
Acute, mild pneumonia
Multifocal hemorrhages in kidney
Inflammation pericarditis

Testing results:
ASF p72 gene: positive, Ct  32
ASF I177L gene: negative
PCV-2: negative
PRRS: positive, Ct 31
Mycoplasma: positive
Pasteurella: positive



Main lesions:
Hmorrhagic in lymph nodes
Chronic, severe diffuse pseudopneumonia.
Multifocal hemorrhages in kidney
Inflammation pericarditis 
Infarction in spleen

Testing results: 
before test: 
PCV2: positive, Ct 34.82 
PRRS: positive, Ct 24.74
After 21 days:
ASF p72 gene: positive, Ct 30.07 
PRRS positive, 22.4 
Mycoplasma: positive
Pasteurella: positive

PIG DIED POST-INOCULATION (No. 9, Phu Yen specimen group, died at 21 dpi-NCVD)



Viremia test after injection (NCVD)

(All samples were 
negative for ASF I177L 
gene)

(Pigs received live 
attenuated PRRS vaccine 
2.5 month before the 
experiment)

NT = Not tested



Antibody test after injection (NCVD)



Group No
Observer up to   

40 days ASF p72 ASF I177L PCV-2 PRRS-NA Myco. hyo. Pas. mul.

Binh Dinh dilution
1 nomal
2 nomal

14 nomal

Binh Dinh specimen
3 Dead D16 20.14 Neg Neg 32.13 Pos Pos
5 Nomal
8 Nomal

Phu Yen dilution
9 Dead D21 30.07 Neg Neg 22.4 Pos Pos

10 Nomal
12 Dead D40 25.73 Neg 12.71 34.28 Pos Pos

Phu Yen specimen
6 Nomal
7 Nomal

11 Nomal

Vaccine

4 Nomal
13 Nomal
15 Nomal
16 Nomal
17 Nomal
18 Nomal
19 Dead D36 34.23 Neg 27.55 19.16 Pos Pos
20 Nomal
21 Dead D7 32.22 Neg Neg 31.25 Pos Pos
22 Dead D26 Neg Neg Neg 25.41 Pos Pos

Control
23 Nomal
24 Nomal
25 Nomal

Summary of experimental results



- ASFV vaccine appeared in the blood of some pigs from the 3rd day after 
vaccination in both the vaccine group and the specimen injection group.

- The percentage of pigs with vaccine virus in the blood increased 
gradually from day D3 to day D14. The group injected with the samples 
showed viremia earlier (from day D3) and the group vaccine (from day 
D7).

Summary of experimental results



PCV-2 and PRRS virus concentrations a tendency to increase in some 
pigs of the same age, both the specimen injection group and the vaccine 
group.

However, the average Ct value reached about 20 - 21, equivalent to the Ct 
value commonly found in infected pigs, show that the vaccine virus have 
multiplied very strongly in the pig. 

All blood samples positive for P72 gene were tested for I177L gene, the 
results were 100% negative for virulent virus and 100% positive for ASFV 
vaccine.



GENERAL FINDINGS: (Based on the experimental results)

- NAVET-ASFVAC vaccine for healthy pigs will not cause pig death. Pigs have an 
immune response.

- Some pigs have a mild fever reaction or a slight fatigue, which is a normal response 
to many attenuated vaccines.

- The number of pigs that died after vaccination with NAVET-ASFVAC in Binh Dinh
and Phu Yen provinces was due to the vaccination of pigs infected with ASF or 
infection after vaccination with some diseases such as PCV2, PRRS, P.M, Myco Hyo...

 vaccination with attenuated ASF vaccine, the vaccine virus multiplies in large 
numbers in macrophage cells, reducing the protective and immune function. Pre-
existing or infectious pathogens are the cause of pig death



EXPERIENCE OF USING ASF VACCINE

1. Vaccinate the specified pigs according to the manufacturer's instructions
2. Epidemiological assessment, determine the herd of clinically healthy pigs 
before vaccination;
3. Not sure that the herd of pigs is clinically healthy, farmer should change 
the needle of syringe every time the pigs are vaccinated. Medium & large pig 
farms, needle of its should be changed after each barn.
4. Do not use ASF vaccine at the same time as other vaccines, at least 2 
weeks apart.



THANK YOU 

Ta Hoang Long
National Center for Veterinary Medicine Control (VMC)-DAH
Email: thlongkn@gmail.com
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