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Introduction

Methods
In total, 89 swine whole blood samples were collected from 

38 ASF outbreak swine farms located in nine provinces in 
northern Vietnam from June 2020 to January 2022 and were 
performed the POCT using a combination of EZ-Fast (simple 
DNA extraction) and LAMP (loop-mediated isothermal 
amplification).

Design of LAMP primers for ASFV
• Target the genome of p72 protein encoding ASFV capsid.
• Collected 216 p72 protein sequences from GenBank and designed 

LAMP primers using Primer Explorer Ver.5.
• Confirmed the specificity of the designed primers by BLAST search.
• Confirmed that the primers were negative for three isolates of the 

causative virus of  classic swine fever (CSF), which have similar 
clinical symptoms to those of ASF.

Comparison of diagnostic performance between the POCT and 
the conventional real-time PCR
The performance of POCT (EZ-Fast DNA extraction combined with 
LAMP) was evaluated in comparison to the conventional method 
which combined real-time PCR with column kit DNA extraction. The 
limit of detection (LOD) of the conventional real-time PCR method and 
the POCT for ASF detection were compared using swine whole blood 
samples.

Conclusion
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1. Mix whole blood and 1% SDBS*  (500 μl : 500 μl)
2.  Heat at 95°C for < 5 min
3. Centrifuge for < 5 min
4.  5 μl of the supernatant as crude DNA template

*Sodium Dodecylbenzene Sulfonate

Figure 1.        Concept of the POCT, 

which combines simple DNA extraction with EZ-
Fast and a heat-block/portable battery-powered 

LAMP device.

① EZ-Fast DNA extraction (<10 min)

② LAMP (65℃/<40 min)
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The POCT enabled crude DNA to be extracted from swine 
whole blood samples within 10 min at extremely low cost and 
with relative ease. The entire POCT required a maximum of 50 
min from the beginning of DNA extraction to final judgment. 
Compared to a conventional real-time PCR detection, the POCT 
showed a 1 log reduction in detection sensitivity, but 
comparable diagnostic sensitivity of 100% (56/56) and 
diagnostic specificity of 100% (33/33). The POCT was quicker 
and easier to perform and did not require special equipment.

Conventional method 
(real-time PCR with column 

kit-extracted DNA)
POCT

(EZ-Fast DNA extraction 
combined with LAMP)
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Table 1. Diagnostic performance of the POCT for ASF.

Diagnostic sensitivity: 100% (56/56), Diagnostic specificity: 100% (33/33)
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6543210Dilutions
No. CT34.9931.1127.8624.3020.7619.28Conventional (Ct)

No. TpNo. Tp29:1626:1425:4422:0021:46POCT (Tp)

Table 2.  Comparison of the limit of detection (LOD) between the 
conventional real-time PCR and the POCT for ASF.
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(A) Before amplification. 
(B) Changes after amplification can 
be detected as a colour shift from 
red to green by the naked eye. 
(C) Changes can also be observed 
under LED light. 

0, Original ASFV-positive blood sample; 1–5, 10-fold serial dilutions of 
the ASFV-positive sample in pooled ASFV-negative blood samples.

Figure 2.  Limit of detection of the POCT for ASF. 

0, Original ASFV-positive blood sample; 1–6, 10-fold serial dilutions of 
the ASFV-positive sample in pooled ASFV-negative blood samples.
Ct, threshold cycle; Tp, time to positivity
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Results & Discussion
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While early detection and early containment are key to 
controlling the African swine fever (ASF) pandemic, the lack of 
practical testing methods for use in the field are a major 
barrier to achieving this feat. Here, we describe the 
development of a rapid and sensitive point-of-care test (POCT), 
and its evaluation using clinical samples. We validated a 
sensitive POCT for ASF in swine whole blood samples for field 
settings. 

This POCT is expected to facilitate early diagnosis and 
containment of ASF invasion into both regions in which it is 
endemic and eradicated.
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