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Abstract 
EFSA has been tasked by the European Commission to review the evaluation of the ability of matrices, 
including vegetables, arable crops, hay and straw as well as sawdust, wood chips and similar materials 
likely to present a risk to transmit ASF (Mandate 2019-0020). This review should take into account a 
retrospective analysis of ASF spread mechanisms. A public consultation on the draft data section was 
held in order to collect feedback and to identify  the completeness of the data on ASFV survival in the 
different categories of matrices identified in the literature review, to identify other studies on the survival 
of ASFV in these matrix categories exist that had not been considered and to gather knowledge about 
the production/ processing parameters that might affect ASFV survival. Stakeholders were also invited 
to suggest additional categories of matrices that should be considered by the AHAW Panel regarding 
the risk of transmitting ASFV to domestic pigs. The consultation ran from 3 to 28 February 2020. In 
total, 51 comments and 17 documents were received from 21 different stakeholders. This report lists 
all comments received and how they have been addressed in the scientific opinion.  
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1. Introduction  

1.1. Background and Terms of Reference as provided by the requestor 
EFSA has been requested to review the evaluation of the ability of matrices, including vegetables, arable 
crops, hay and straw as well as sawdust, wood chips and similar materials likely to present a risk to 
transmit ASF1. This review should take into account a retrospective analysis of ASF spread mechanisms. 
The different matrices should be ranked on basis of their level of risk, considering also their trade flow 
pattern, with a view to enhance preparedness and prevention. A strategy to manage the risks posed by 
different matrices should be proposed and assessed. The definition used in the reports shall correspond 
to the ones present in the EU legislation such as the EU feed law, as far as applicable. 

1.2. Interpretation of the Terms of Reference 
To gather scientific evidence for the ability of ASFV to survive and remain viable in different matrices, 
peer-reviewed literature has been searched for experimental infection or virus survival studies that 
examined the ability of ASFV to survive and remain viable in different matrices, as evidenced by virus 
isolation. For categories of matrices that the Animal Health and Welfare (AHAW) Panel considers to be 
at risk of contamination with ASFV, but for which no data from experimental infection/virus survival 
studies had been identified, information on the matrix production/ processing parameters was collated 
from legal documents and peer-reviewed literature, to understand if the production/ processing of the 
matrix would allow the virus to remain viable, should the matrix have been contaminated with ASFV 
before production or during processing. 

2. Data and Methodologies  

2.1. Data 
In line with its policy on openness and transparency, EFSA engages in public consultations on key issues 
in order to receive comments on its work from the scientific community and stakeholders. Accordingly, 
the draft data section on the ability of ASFV to survive and remain viable in different matrices was 
published on EFSA’s website for comments. The objectives of the public consultation were: i) to check 
the completeness of the data on ASFV survival in different categories of matrices identified in the 
literature review and ii) to identify other studies on the survival of ASFV in these matrix categories exist 
that had not been captured. Further, the AHAW Panel wanted iii) to gather knowledge about the 
production/ processing parameters that might affect ASFV survival, such as temperature-time curves, 
pH, etc., of those matrix categories for which ASFV survival has not been studied. Finally, stakeholders 
were invited iv) to suggest additional categories of matrices that should be considered by the AHAW 
Panel regarding the risk of transmitting ASFV to domestic pigs. 
Following an internal review by BIOHAZ and FEED and the endorsement of the draft data section by 
the AHAW Panel on 22 January 2020, the draft data section (Appendix C) was made available in an 
online public consultation for the period of 03 February 2020 to 28 February 2020, together with 
instructions on how to submit the comments (Appendix D). 
This technical report presents the outcome of the public consultation. It includes an overview of the 
comments received and the responses from EFSA (Appendix A). The AHAW Panel, supported by the 
working group on ASF, prepared an updated version of the data section, taking into account the 
comments received. The updated data section is part of the Scientific opinion on the evaluation of the 
ability of matrices to transmit ASFV, which has been adopted at the 131st AHAW Plenary meeting on 
17 March 2021 and is published in the EFSA Journal (EFSA, 2021). 

2.2. Methodologies 
All comments received were tabulated with reference to their author(s) and the relevant chapter of the 
draft data section. References to chapters and annexes in the comments or the answers to the 
comments refer to the draft data section as published at the time of the consultation (Appendix C). A 

 
1 http://registerofquestions.efsa.europa.eu/roqFrontend/wicket/page?2 

http://registerofquestions.efsa.europa.eu/roqFrontend/wicket/page?2
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table with the full list of comments received and how these have been addressed by EFSA has been 
created (Appendix A). 
 

3. Assessment 
EFSA received 51 comments via the online tool, and 17 documents were uploaded as attachments. 
These have been submitted by 21 contributors belonging to 4 different stakeholder groups, including 
national authorities (10), private sector (e.g. industry, consultancy, etc.) (6), university/public research 
institutes (3). Two contributors provided their input in their private capacity, one of them is a member 
of an EFSA Panel/WG/Network. An overview of the number of comments received per chapter of the 
draft data section is shown in Table 1. Eight contributors suggested additional matrices in which ASFV 
could potentially survive. 

Table 1:  Number of comments received by chapter of the draft data section 

Chapter name 
Number of 
comments 
received 

1.1.4. Abdominal viscera (heart, intestines, kidney, liver, spleen) 5 
1.1.6. Pig fat 4 
 1.2.4.5. Blood products for use in feed 4 
1.1. Unprocessed meat 3 
2.1.1. Cereal grains, their products and by-products 3 
2.7. Drinking water 3 
1.1.1. Pig carcases 2 
1.1.2. Fresh pig blood 2 
1.1.5. Pig bones 2 
1.2.2.2. Dry-cured products 2 
2.1. Feed Materials 2 
2.2. Compound feed 2 
2.6. Bedding 2 
1.1.3. Fresh pork meat 1 
1.2.2. Non-heat-treated processed meat   1 
1.2.2.1. Immersion cured products 1 
1.2.2.3. Other cured products 1 
1.2.3. Casings 1 
1.2.4. Animal by-products for use in feed 1 
1.2.4.3. Gelatine for use in feed 1 
1.2.4.6. Dicalcium phosphate and tricalcium phosphate of animal origin for use in feed 1 
2.1.2. Oil seeds, oil fruits, their products and by-products 1 
2.1.3. Legume seeds, their products and by-products 1 
2.1.6. Forages and roughage 1 
2.1.7. Other plants, their products and by-products 1 
2.3. Feed additives 1 
2.5. Vehicles 1 
2.6.3. Straw 1 

 

4. Conclusions 
During the Public Consultation, EFSA received 51 comments and 17 documents from 21 different 
stakeholders. These provided additional information, that was used by the AHAW Panel in drafting its 
assessment as appropriate. 
 

5. References 
EFSA AHAW Panel (EFSA Panel on Animal Health and Welfare), Nielsen SS, Alvarez J, Bicout DJ, 
Calistri P, Canali E, Drewe JA, Garin-Bastuji B, Gonzales Rojas JL, Gortazar Schmidt C, Herskin M, 
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Appendix A – Comments received during the public consultation and responses from EFSA 

Table 2:  Full list of comments received from the public consultation and responses from EFSA 

Name of 
affiliation/organisation or Last 
Name, First Name 

Chapter name Comment Response  

Friedrich-Loeffler-Institut, 
Federal Research Institute for 
Animal Health, Germany 

1.1. 
Unprocessed 
meat 

Ongoing Research at the FLI, results expected for the end 
of the year 2020. 
 
Survival of ASFV in different Matrices (blood, urine, feces, 
muscle, skin) under different environmental conditions 
(temperature, soil). 

The institute was invited to support 
the expert knowledge elicitation. 

National Sanitary Veterinary 
and Food Safety Authority, 
Romania 

1.1. 
Unprocessed 
meat 

we don't have other studies. No response required. 

National Disease Control 
Centre, Department of 
Agriculture, Food and the 
Marine, Ireland 

1.1.1. Pig 
carcases 

Data relating to ASFV survival time in whole unprocessed 
carcasses could prove useful for risk management. 

The AHAW Panel considered this 
comment in the context of its mandate 
on research gaps. 

National Sanitary Veterinary 
and Food Safety Authority, 
Romania 

1.1.1. Pig 
carcases 

we don't have other studies. No response required. 

State Food and Veterinary 
Service of the Republic of 
Lithuania 

1.1.2. Fresh pig 
blood 

ASFV has been demonstrated to survive for more than 1 
year (525 days) in chilled pig blood (Plowright et al., 1967). 
 
The data from 1967 cannot represent the current situation 
and the survival of the current ASF virus of genotype II. The 
sentence should be corrected clearly identified the genotype 
of ASFV tested in the studies in 1967 or should be written, 
that "No data on ASFV of current genotype II circulating 
since 2007 survival have been identified in the literature 
review" 

To date there is no scientific evidence 
that suggests that certain ASFV strains 
would survive better than others. 
Therefore the AHAW Panel considers it 
prudent to treat all ASF viruses of 
genotype II the same in respect to 
their survival in different matrices. 
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National Sanitary Veterinary 
and Food Safety Authority, 
Romania 

1.1.2. Fresh pig 
blood 

we don't have other studies. No response required. 

State Food and Veterinary 
Service of the Republic of 
Lithuania 

1.1.3. Fresh 
pork meat 

ASFV was isolated from fresh whole and ground pork meat 
stored at 4°C for 2 days (McKercher et al., 1978). 
This sentence should be fulfilled with the additional 
information about the virus itself - genotype I or II, because 
the information can be misleading.  

To date there is no scientific evidence 
that suggests that certain ASFV strains 
would survive better than others. 
Therefore the AHAW Panel considers it 
prudent to treat all ASF viruses of 
genotype II the same in respect to 
their survival in different matrices. 

European Natural Sausage 
Casings Association (ENSCA) 

1.1.4. 
Abdominal 
viscera (heart, 
intestines, 
kidney, liver, 
spleen) 

See scientific papers 
Jelsma, T., Wijnker, J.J., Smid, B., Verheij, E., van der Poel, 
W.H.M., Wisselink, H.J., 2019. Salt inactivation of classical 
swine fever virus and African swine fever virus in porcine 
intestines confirms the existing in vitro casings model. 
Veterinary Microbiology 238, 108424.  
Wieringa-Jelsma, T., Wijnker, J.J., Zijlstra-Willems, E.M., 
Dekker, A., Stockhofe-Zurwieden, N., Maas, R., Wisselink, 
H.J., 2011. Virus inactivation by salt (NaCl) and phosphate 
supplemented salt in a 3D collagen matrix model for natural 
sausage casings. International Journal of Food Microbiology 
148, 128-134.  

The AHAW Panel considered the 
information of the cited references in 
its scientific opinion. 

State Food and Veterinary 
Service of the Republic of 
Lithuania 

1.1.4. 
Abdominal 
viscera (heart, 
intestines, 
kidney, liver, 
spleen) 

In frozen spleen (-20°C and -70°C) the virus survives for at 
least 735 days (Plowright et al., 1967).  
 
The data from 1967 cannot represent the current situation 
and the survival of the current ASF virus of genotype II. The 
sentence should be corrected clearly identified the genotype 
of ASFV tested in the studies in 1967 or should be written, 
that "No data on ASFV of current genotype II circulating 
since 2007 survival have been identified in the literature 
review" 

To date there is no scientific evidence 
that suggests that certain ASFV strains 
would survive better than others. 
Therefore the AHAW Panel considers it 
prudent to treat all ASF viruses of 
genotype II the same in respect to 
their survival in different matrices. 
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Austrian Agency for Health and 
Food Safety 

1.1.4. 
Abdominal 
viscera (heart, 
intestines, 
kidney, liver, 
spleen) 

All Information regarding survival of ASFV at -16 to -20°C in 
the paper by Sindryakova et al. (2016) is based on a single - 
rather general - sentence, with no additional data shown 
and should thus be treated cautiously with respect to 
derived interpretations. 
 
Also, the statement "survival has been shown for at least 60 
days" that is mentioned several times (also in following 
sections) suggests a longer survival, although the 
Experiment was terminated at this time-Point.  
 
The sentence: in liver stored at room temperature, ASFV 
survives for 16 days, suggests that after that time-point, no 
ASFV survival has been demonstrated, However, this was 
the only time-point assessed at that particular incubation 
temperature in that study. 

The first author of Sindryakova et al. 
(2016) confirmed that canned pork 
stew, corned pork meat, heart, liver, 
salted pork fat (lard), compound feed 
and water have been stored frozen at 
-16°C to -20°C for 60 days, and that 
these matrices, with the exception of 
the canned pork stew, were found 
positive for ASFV at the end of the 
experiment (60 days). 
 
The sentence in the data section was 
changed to "survival has been shown 
until the end of the experiment (60 
days). 
 
The first author of Sindryakova et al. 
(2016) confirmed that liver stored at 
room temperature was tested every 
4th day until the end of the 
experiment. It was last ASFV-positive 
16 days after the start of the 
experiment and first negative on day 
20. The data section has been 
updated accordingly. 
  

National Sanitary Veterinary 
and Food Safety Authority, 
Romania 

1.1.4. 
Abdominal 
viscera (heart, 
intestines, 
kidney, liver, 
spleen) 

we don't have other studies. No response required. 
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Government of Canada - 
Canadian Food Inspection 
Agency 

1.1.4. 
Abdominal 
viscera (heart, 
intestines, 
kidney, liver, 
spleen) 

In a recent study (Mazur-Panasiuk, N et al.,2020), survival 
of ASF virus in tissues (kidneys, spleen and lungs) from 
naturally infected animals maintained at various 
temperatures for a duration of 112 days was determined.  
Using linear regression analysis, the survival time was then 
predicted.  Lung tissues provided some of the longest 
survival times.  Lower temperatures promoted virus survival 
whereas room temperature resulted in a rapid decline in 
survival.   
Mazur-Panasiuk, N et al., (2020). Natural inactivation of 
African swine fever virus in tissues: Influence of 
temperature and environmental conditions on virus survival. 
Veterinary Microbiology, 242  

The AHAW Panel considered the 
information in its scientific opinion. 

State Food and Veterinary 
Service of the Republic of 
Lithuania 

1.1.5. Pig 
bones 

Mebus et al. (1997) reported that bone marrow collected 
from experimentally infected pigs tested positive for ASFV 
immediately after slaughter, evisceration and halving of 
carcases. No further tests were carried out on this matrix at 
later stages of this experiment. McKercher et al. (1987) 
were able to isolate ASFV from bone marrow of Parma hams 
on day 94, but not on day 123 after the start of the 
experiment (72 h after slaughter). 
 
Please add the genotype of ASFV and the origin of the virus. 
The data from 1987 and 1997 cannot differ from the current 
situation with the currently circulated ASF virus.   

To date there is no scientific evidence 
that suggests that certain ASFV strains 
would survive better than others. 
Therefore the AHAW Panel considers it 
prudent to treat all ASF viruses of 
genotype II the same in respect to 
their survival in different matrices. 

National Sanitary Veterinary 
and Food Safety Authority, 
Romania 

1.1.5. Pig 
bones 

we don't have other studies. No response required. 
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Netherton, Christopher 1.1.6. Pig fat Conclusions of section 1.1.6 on the stability of ASFV in pig 
fat does not agree with the literature cited. Plowright et al. 
(1967) does not describe any data on the survival of ASFV 
in pig fat as it concentrates on culture derived viruses or 
small spleen samples from infected animals.  
The data in the Sindryakova et al. (2016) paper provided 
data for ASFV stability for up to 60 days, not 720.  
Note they also showed that only ASFV DNA could be 
detected in salted pig fat stored for up to 60 days at 4-6°C, 
they were unable to recover infectious virus from these 
samples, although they were able to from the samples 
stored at -20. 

The text regarding the Plowright study 
has been corrected in the data 
section. 
 
The duration of the study of 
Sindryakova et al. (2016) has been 
corrected in the data section. 
 
It has been indicated by the first 
author of Sindryakova et al. (2016) 
that it was not possible to isolate ASFV 
from salted pork fat (lard), heart, 
kidney stored at room temperature 
(22-25°С) due to the condition of the 
sample. These matrices tested 
negative for ASFV genome by PCR at 
day 0. The data section has been 
updated accordingly.  

State Food and Veterinary 
Service of the Republic of 
Lithuania 

1.1.6. Pig fat It has been shown that ASFV can survive in chilled pig fat 
for at least 735 days (Plowright et al., 1967)  
Same remark as before: 
The data from 1967 cannot represent the current situation 
and the survival of the current ASF virus of genotype II. The 
sentence should be corrected clearly identified the genotype 
of ASFV tested in the studies in 1967 or should be written, 
that "No data on ASFV of current genotype II circulating 
since 2007 survival have been identified in the literature 
review" 

To date there is no scientific evidence 
that suggests that certain ASFV strains 
would survive better than others. 
Therefore the AHAW Panel considers it 
prudent to treat all ASF viruses of 
genotype II the same in respect to 
their survival in different matrices. 

Austrian Agency for Health and 
Food Safety 

1.1.6. Pig fat Table 1 contains two errors in the pig fats chilled line 
(second but last line) - the referenced experiment was 
terminated at 60 days!  

The error was corrected. 

National Sanitary Veterinary 
and Food Safety Authority, 
Romania 

1.1.6. Pig fat we don't have other studies. No response required. 
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Austrian Agency for Health and 
Food Safety 

1.2.2. Non-
heat-treated 
processed 
meat   

Table 3: the time-Points from the Mebus et al. (1997) paper 
from the 5th column should be moved to the 6th column, 
because these dates represent the first ASFV-negative 
isolations. 

The error was corrected. 

State Food and Veterinary 
Service of the Republic of 
Lithuania 

1.2.2.1. 
Immersion 
cured products 

Ham brined and stored at 4°C was found positive for ASFV 
2 days when processing was completed (McKercher et al., 
1978). No further tests were carried out. 
Same remark as before - the data from 1978 should differ a 
lot from the current situation... Please indicate the genotype 
tested.  
I would suggest to add the sentences at the end of old data 
- No data available with the currently circulating in Europe 
and Asia ASF virus.  

To date there is no scientific evidence 
that suggests that certain ASFV strains 
would survive better than others. 
Therefore the AHAW Panel considers it 
prudent to treat all ASF viruses of 
genotype II the same in respect to 
their survival in different matrices. 

Department of Agriculture, 
Food and the Marine (DAFM), 
Ireland 

1.2.2.2. Dry-
cured products 

Pig ears commonly used for dog chews are a possible 
pathway for ASF virus to move to beyond infected premises 

This proposed additional matrix have 
not been considered by the WG as the 
scope of its risk assessment was 
limited to legally traded goods that 
potentially cross from infected to non-
infected areas and can legally be 
exposed to pigs in non-affected areas. 

Ministry of Agriculture, Fisheries 
and Food of Spain 

1.2.2.2. Dry-
cured products 

The authorities of the Ministry of Agriculture, Fisheries and 
Food of Spain believe that the existing data in literature 
review about ASF virus survival in this matrix, as well as 
production and processing parameters that might affect ASF 
virus survival in dry-cured products, are sufficient and 
complete. 

No response required. 

Austrian Agency for Health and 
Food Safety 

1.2.2.3. Other 
cured products 

The same that has been written for 1.1.4 is also true for this 
section. It seems strange that salted pork fat back should 
not be infectious at all upon storage at 4-6°C, whereas 
frozen salted pork fat back is infectious for the whole study 
period (Sindryakova et al., 2016). 

It has been indicated by the first 
author of Sindryakova et al. (2016) 
that it was not possible to isolate ASFV 
from salted pork fat (lard) stored at 
room temperature (22-25°С) due to 
the condition of the sample. This 
matrix tested negative for ASFV 
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genome by PCR at day 0. The data 
section has been updated accordingly.  

European Natural Sausage 
Casings Association (ENSCA) 

1.2.3. Casings See scientific papers 
Jelsma, T., Wijnker, J.J., Smid, B., Verheij, E., van der Poel, 
W.H.M., Wisselink, H.J., 2019. Salt inactivation of classical 
swine fever virus and African swine fever virus in porcine 
intestines confirms the existing in vitro casings model. 
Veterinary Microbiology 238, 108424. 
Wieringa-Jelsma, T., Wijnker, J.J., Zijlstra-Willems, E.M., 
Dekker, A., Stockhofe-Zurwieden, N., Maas, R., Wisselink, 
H.J., 2011. Virus inactivation by salt (NaCl) and phosphate 
supplemented salt in a 3D collagen matrix model for natural 
sausage casings. International Journal of Food Microbiology 
148, 128-134. 

The AHAW Panel considered the 
information of the cited references in 
its scientific opinion. 

Friedrich-Loeffler-Institut, 
Federal Research Institute for 
Animal Health, Germany 

1.2.4. Animal 
by-products for 
use in feed 

Ongoing Research at the FLI, results expected for spring 
2020 (manuscript in preparation). 
Recontamination of SDPP and Risk Mitigation Methods. 
  

The institute was invited to support 
the expert knowledge elicitation. 

GME sector group of the 
European Chemical Industry 
Council (CEFIC) 

1.2.4.3. 
Gelatine for 
use in feed 

Gelatine fit for human consumption including all products 
derived from the production of gelatine fit for human 
consumption are obtained from raw materials pursuant to 
Regulation (EC) No 853/2004. This means, all the raw 
materials used for the manufacture of the products 
described above derive from animals which have been 
slaughtered in a slaughterhouse and the carcasses of which 
have been found fit for human consumption following ante- 
and post-mortem inspection. So not from ASF infected 
animals.   
Technical gelatine needs to be produced in accordance with 
the ABP regulation. Only category 3 material can be used. 
Category 3 material is also fit for human consumption but 

The AHAW Panel considered the 
information provided by the industry in 
its scientific opinion. 



  
 Public consultation report ASFV survival in different matrices 
 

 

 
www.efsa.europa.eu/publications 14  

 

withdrawn for commercial reasons. So not from ASF 
infected animals 
So both gelatines, food grade and technical gelatine, are not 
derived from ASF infected animals. 
According to the OIE ASF can be inactivated by: 
• Temperature: Highly resistant to low temperatures. Heat 
inactivated by 56°C/70 minutes; 60°C/20 minutes. 
• 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 hours without serum, 
and 7 days with serum. 
All gelatine produced has undergone at least one of the 
above treatment conditions and is therefore safe. 
This was confirmed at the OIE TERRESTRIAL ANIMAL 
HEALTH STANDARDS COMMISSION meeting of 12–23 
February 2018 (Paris). Under point 5.8 “Infection with 
African swine fever virus (Articles 15.1.1.-bis - 15.1.2., 
15.1.3. and 15.1.22.,) (see report page 48)”, the code 
commission concluded the following: 
“….the Code Commission, after reviewing the literature 
relating to the normal industrial manufacturing processes, 
reconfirmed that regardless of the raw material used, it is 
subjected to extremes of pH and high temperatures 
sufficient to inactivate all known viruses and bacteria. Thus, 
gelatine meets the provisions of Article 2.2.1. and can be 
considered a safe commodity with respect to ASF. “ 
Gelatine is not sold as a feed material/protein source. 
Gelatine is used in feed applications for micro-encapsulation 
of vitamins/nutrients.  
Former foods, recycled into feed, may contain gelatine. 
Foodstuffs may only have food grade gelatine as one of 
their ingredients.  
More detailed description of the production process is 
appended.  
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Lloyd-Evans, Meredith  1.2.4.5. Blood 
products for 
use in feed 

The data presented is a good starting point. Can I draw 
AHAW unit's attention to a paper by Wen et al, (2019) 
Emerging Microbes and Infections 8(1): 303-306 doi 
10.1080/22221751.2019.1565915 that documents the 
persistence of ASFv genomic material in dried pig blood 
used for animal feed in China. Though the authors were not 
able to isolate live virus from the dried blood, they believe 
that dried blood has the potential to spread ASFv if the 
drying processes are inadequate. This finding needs to be 
taken into account in deciding whether re-establishing a 
total ban on feeding animal-origin materials is indicated in 
EU, which would have an adverse impact on the current 
developments in use of insect-derived materials. Some work 
may therefore be needed to establish if feed ingredients 
produced from insects fed on materials artificially infected 
with ASFv contain viable virus or whether processing of 
insects is sufficient to inactivate ASFv. 

The AHAW Panel considered the 
information in its scientific opinion.   

ANSES, National reference 
laboratory for ASF, Ploufragan, 
France 

 1.2.4.5. Blood 
products for 
use in feed 

Anses has performed a qualitative risk assessment for PPA 
contamination of pigs via animal feed containing pig blood 
products. Each step of the event scheme has been 
assessed.  In conclusion, taking into account the various 
dilution steps and the methods used for the production of 
plasma and hemoglobin, the experts estimated almost nul 
the probability of contamination by the ASF virus of 
processed blood products if there is a strict compliance with 
manufacturing processes and product traceability. 
See Anses Scientific Opinion on 
https://www.anses.fr/fr/system/files/SABA2019SA0081.pdf  
Pages 26-34 

The AHAW Panel took account of 
ANSES's assessment in its scientific 
opinion. 

https://www.anses.fr/fr/system/files/SABA2019SA0081.pdf
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EAPA (European Animal Protein 
Association) 

 1.2.4.5. Blood 
products for 
use in feed 

Spray-dried porcine plasma (SDPP) is probably one of the 
more scrutinized swine ingredients, with multiple peer 
review studies to this topic. Furthermore, plasma producers 
align their procedures with the World Health Organization 
(WHO) guidelines for viral safety for human blood 
transfusion products. Available data demonstrate that SDPP 
is safe for a multiple virus of concern in the swine industry, 
including African Swine Fever virus (ASFv).  
 
Commercial production of blood products is done following 
good manufacturing practices (GMP) using high-quality 
standards to produce a safe high-quality product. Blood 
products are produced from fresh animal blood as a raw 
material that requires several safety steps in its production 
process to eliminate risks for potential biohazards. There are 
numerous safety features in the industrial manufacturing 
process of blood products that effectively and collectively 
reduce biohazard risks to produce a safe final product  
 
As source material, only blood collected in commercial 
abattoirs under official inspection from animals that have 
been inspected and passed as fit for slaughter for human 
consumption is the exclusive raw material for the 
manufacturing of blood products. This precludes collection 
of blood from clinically sick animals or animals from 
restriction areas where OIE notifiable disease such as 
African Swine Fever (ASF), Classical Swine Fever (CSF) or 
Food and Mouth Disease (FMD) have been reported. 
 
One of the main safety steps in the manufacturing of SDPP 
agreed by the EAPA and NASDBPP producers is spray-drying 
at 80ºC throughout its substance. This step aligns with the 
EU directive 2002/99/EC which recognizes for meat 
intended for human consumption that the heat treatment of 
80°C throughout its substance is an effective inactivation 
step for many viruses. Spray-drying plasma to 80°C 

The AHAW Panel considered the 
information provided by the industry in 
its scientific opinion. 
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throughout its substance simply means that each droplet of 
liquid plasma has achieved 80°C and has effectively been 
heated to assure compliance for a safe product regarding 
OIE list pathogens.  Research has shown that spray-drying 
at 80ºC throughout its substance inactivates several swine 
viruses of interest, including ASFv.  
 
Another safety step common for EAPA members is post-
drying heat treatment of packaged product at ≥ 20ºC for 14 
days. The storage conditions for blood products, mainly 
SDPP held at room temperature (~20ºC) for 14 days has 
been demonstrated to inactivate certain pathogens like 
PEDv or PRRSv that are susceptible to dry environments 
and mild temperatures. In addition, the minimum 14-d post-
processing storage time allows for more time for tracking of 
farm origin raw material in the event of a new OIE list 
disease outbreak in a region where animal blood is being 
collected. 
 
In addition, in a recent study (Blázquez et al., 2020), naïve 
pigs receiving commercial feed containing liquid raw porcine 
plasma spiked with either 104.4 or 105.0 TCID50 ASFV 
(Georgia strain)/pig/day during 14 consecutive days did not 
become infected. It is concluded that the infectious dose of 
ASFV on feed is much higher than previously reported 
(Niederwerder et al., 2019), at least with ASFV-spiked 
plasma.     
 
Collectively, SDPP and other spray-dried blood products 
produced by EAPA members globally are aligned with the 
WHO guidelines providing several independent features that 
assure that the final products are safe from pathogens of 
concern for the swine industry, including ASF virus.  
 
This conclusion is in agreement of the recent quantitative 
risk analysis of the spread of the ASFV by carcasses and 
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animal by-products, and by animal feed, including blood 
products (Referral # 2019-SA-0081) conducted by the 
French Safety Food Safety Agency (ANSES). Their 
conclusion related with blood products is: “In conclusion, 
given the different dilution phenomena and the methods 
used for the production of plasma and hemoglobin, the 
GECU (expert group) considers that the probability of ASF 
virus contamination of transformed blood products is almost 
zero, subject to strict respect for manufacturing processes 
and product traceability” 
 
References: 
Polo J, et al., 2005. J Anim Sci. 83:1933–8. 
Pujols J, et al., 2007. Proc. Am Assoc Swine Vet. Perry, 
IA:p.281-284.  
Gerber PF, et al., 2014. Vet Microbiol 174:86–92.  
Pujols J, and Segalés J. 2014. Vet Microbiol. 174:427–32 
Blázquez E, et al. 2018. Proc. China Leman Swine Conf 
ZhengZhou, China Oct 19-21. p. 451.  
Niederwerder, M.C., et al., 2019. Emerg. Infect. Dis. 25, 
891–897.  
Blázquez et al. 2020. Proc. IPVS. June 2-5. Rio Janeiro. 
Brazil. (Accepted abstract). 

National Disease Control 
Centre, Department of 
Agriculture, Food and the 
Marine, Ireland 

 1.2.4.5. Blood 
products for 
use in feed 

Given the ability of the ASFV to survive and the high viral 
load that can be found in fresh blood, data on blood 
products such as spray dried porcine plasma used in feed 
could be useful for risk management. 

The AHAW Panel considered the 
information in its scientific opinion. 
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GME sector group of the 
European Chemical Industry 
Council (CEFIC) 

1.2.4.6. 
Dicalcium 
phosphate and 
tricalcium 
phosphate of 
animal origin 
for use in feed 

Only for DCP from animal origin is a by-product of the 
gelatine manufacturing process. The same comments as in 
1.2.4.3 apply for DCP. The raw materials come only from 
animals that were found fit for human consumption. 
 
Production process: 
 
1.a. Degreasing of porcine bones 
The untreated bones contain some amount of soft tissue 
including fat, which has to be removed. The bones are 
crushed to pieces of approximately 15 mm before being 
degreased with hot water at a temperature of minimum 
70°C for at least 30 minutes.  Other degreasing processes 
complying to Regulation EC 853/2004 Annex III Section 
XIV/XV may also be used.  Bones are subsequently washed 
and dried. The turbulent action of the hot water and the 
sliding and rubbing of the crushed bone loosens the soft 
tissue from the bone.  
The contents of the degreasing vessel are separated to give 
bones and liquids containing meat, fat and water.  
The suspended solids in the meat/fat/water liquid originated 
during the degreasing process are separated from the 
fat/water liquid and dried to processed animal proteins (first 
by product). 
The fat/water liquid is purified to result in water and bone 
fat, which is a second by-product of the bone degreasing 
process. 
 
1.b Demineralization of bones and production of DCP   
Degreased bones chips are further submitted to a 
demineralization process where the inorganic component of 
the bones, which comprises mainly natural phosphates and 
calcium carbonate are removed: The defatted bones are 
placed in a strong HCl solution at pH 1 - 2, where the 
tricalcium phosphate is converted into the soluble 
monocalcium salt, which will be converted with lime into a 

The AHAW Panel considered the 
information provided by the industry in 
its scientific opinion. 
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dicalcium phosphate precipitate, soluble calcium chloride 
and CO2.  
The bones used for the production of Dicalcium phosphate 
derive from animals declared fit for human consumption 
who must be degreased with hot water or another process 
as described above and treated with dilute hydrochloric acid 
(pH 1 - 2). (over a period of at least two days for bovine 
bones, shorter times are usually used for porcine bones). 
The phosphoric liquor obtained is treated with lime, 
resulting in a precipitate of dicalcium phosphate at pH 4 to 
7. The precipitate of dicalcium phosphate is finally dried 
with hot air until DCP with a moisture content of 1 – 2 % is 
obtained. 
Degreased and deionized bone chips, named ossein, are 
neutralized before extraction of the gelatine and further 
processing for the production of acid bone gelatine. Or they 
are treated with lime (pH > 12) for at least 20 days before 
extraction and further processing for the production of 
limed bone gelatine.   

National Disease Control 
Centre, Department of 
Agriculture, Food and the 
Marine, Ireland 

2.1. Feed 
Materials 

Research data regarding the ability or not of the ASF virus 
to survive in feed, bedding material and drinking water, tote 
bags, and vehicles would be very useful for contingency 
planning for the prevention and control of outbreaks of ASF 
given the movement of such materials and vehicles within 
affected countries and internationally. All areas in Section 
2.1 should be included in the research project if possible. 

The AHAW Panel considered this 
comment in the context of its mandate 
on research gaps. 

European Feed Manufacturers' 
Federation (FEFAC) 

2.1. Feed 
Materials 

Studies on survival of the virus during storage of feed at low 
temperature (chilled or frozen) are not relevant for feed 
ingredients of non-animal origin: if any contamination of 
grains or oilseed occurs, this will be with urine or faeces of 
wild boars whether in the field or during post-harvest 
drying, which is relevant only at  harvest time when outdoor 
temperatures are generally higher than 12°C.  

The AHAW Panel considered the 
information in its scientific opinion. 
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Friedrich-Loeffler-Institut, 
Federal Research Institute for 
Animal Health, Germany 

2.1.1. Cereal 
grains, their 
products and 
by-products 

Ongoing Research at the FLI, results expected for spring 
2020 (manuscript submitted). 
Submitted Abstract: 
African swine fever (ASF) is an infectious disease of pigs 
and represents a massive threat to animal health and the 
pig industry worldwide. The ASF virus (ASFV) is efficiently 
transmitted via blood and meat from infected animals and 
can be highly stable in the environment. There is therefore 
great concern about the potential role of contaminated raw 
materials used for feed or bedding in the spread of ASFV. 
Especially crops and derived products originating from areas 
with ASF in wild boar and thus with high environmental 
ASFV-contamination may be a risk for virus introduction into 
domestic pig herds. However, little is known about the 
stability of ASFV on contaminated crops and on possible 
inactivation methods. In this study, we tested the effect of 
two types of treatments (drying and heat treatment) on the 
inactivation of ASFV on six different types of field crops, 
namely wheat, barley, rye, triticale, corn, and peas, 
contaminated with infectious blood. Samples were analyzed 
for the presence of viral DNA and infectious virus after two 
hours drying at room temperature or after drying and one 
hour exposure to moderate heat at a specific temperature 
between 40°C and 75°C. ASFV genome was detected in all 
samples by real-time polymerase chain reaction (PCR), 
including samples that had been dried for two hours and 
incubated for one hour at 75°C. On the other hand, no 
infectious virus could be detected after two hours drying 
using the sensitive haemadsorption test (HAT) with porcine 
macrophages. We therefore conclude that the risk of ASFV 
transmission via contaminated crops is most likely low, if 
they are incubated for at least two hours minimum at room 
temperature. Nonetheless, crops from ASF-affected zones 
should not be used for pig feed, to minimize the risk of 
transmission as much as possible. 

The AHAW Panel considered the 
information in its scientific opinion and 
invited the institute to support the 
expert knowledge elicitation. 
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Government of Canada - 
Canadian Food Inspection 
Agency 

2.1.1. Cereal 
grains, their 
products and 
by-products 

One study was found in Russian language on thermal 
inactivation of ASF in “forage grain” (exact type 
unspecified). Selyaninov et al. (2014) placed cloth pieces 
spiked with ASF (Russian strain) in bags containing forage 
grain, applied a steam treatment at various temperatures, 
and then tested infectivity in cell line and live pigs. No 
infectivity was observed after the grain was treated with: 
 
80°C for 3 minutes 
85°C for 1 minute 
90°C for 30 seconds 
95°C for 5 seconds 
 
(Selyaninov YO, et al., 2014. Analysis of a disinfecting effect 
of some physical and chemical factors upon ASF virus. 
Svinovodstvo (Moska) 1: 63-65.) 
 
Consultation with industry in Canada revealed that imported 
whole corn may be used as is, or may go through grinding 
or extrusion. No other heat treatment is applied during 
processing. 

The AHAW Panel considered the 
information in its scientific opinion. 

National Veterinary Research 
Institute, Pulawy, Poland 

2.1.1. Cereal 
grains, their 
products and 
by-products 

I would like kindly suggest to refer to the following paper: 
 
Natalia Mazur-Panasiuk and Grzegorz Woźniakowski. Natural 
inactivation of African swine fever virus in tissues: Influence 
of temperature and environmental conditions on virus 
survival. https://doi.org/10.1016/j.vetmic.2020.108609 
Veterinary Microbiology Volume 242, March 2020, 108609 

The AHAW Panel considered the 
information in its scientific opinion. 
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Government of Canada - 
Canadian Food Inspection 
Agency 

2.1.2. Oil 
seeds, oil 
fruits, their 
products and 
by-products 

In our review of the literature and consultation with 
industry, it was unclear whether or not all cold-pressed 
oilseed meals will have undergone a cooking step. Cold-
pressed soy meals likely would have, due to the presence of 
trypsin inhibitor. However, due to the high content of alpha-
linolenic acid (ALA), which is very heat labile, almost all flax 
oil of good quality would likely be cold-pressed without a 
high heat treatment step (personal communication, 
Canadian Oilseed Processors Association). 
 
Consultation with industry revealed that some of the by-
products of canola processing, such as hulls and screenings, 
may be added back into the canola meal at the end of 
processing. These hulls and screenings will not have 
undergone the same heat treatment steps as the rest of the 
meal (unlike soy hulls and screenings, which will likely be 
heat treated). 

The AHAW Panel considered the 
information in its scientific opinion. 

Friedrich-Loeffler-Institut, 
Federal Research Institute for 
Animal Health, Germany 

2.1.3. Legume 
seeds, their 
products and 
by-products 

Ongoing Research at the FLI, results expected for spring 
2020 (manuscript submitted). 

The institute was invited to support 
the expert knowledge elicitation. 

National Veterinary Research 
Institute, Pulawy, Poland 

2.1.6. Forages 
and roughage 

I would like kindly suggest to refer to the following paper: 
 
Natalia Mazur-Panasiuk and Grzegorz Woźniakowski. Natural 
inactivation of African swine fever virus in tissues: Influence 
of temperature and environmental conditions on virus 
survival. https://doi.org/10.1016/j.vetmic.2020.108609 
Veterinary Microbiology Volume 242, March 2020, 108609 
 

The AHAW Panel considered the 
information in its scientific opinion. 
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National Veterinary Research 
Institute, Pulawy, Poland 

2.1.7. Other 
plants, their 
products and 
by-products 

I would like kindly suggest to refer to the following paper: 
 
Natalia Mazur-Panasiuk and Grzegorz Woźniakowski. Natural 
inactivation of African swine fever virus in tissues: Influence 
of temperature and environmental conditions on virus 
survival. https://doi.org/10.1016/j.vetmic.2020.108609 
Veterinary Microbiology Volume 242, March 2020, 108609 

The AHAW Panel considered the 
information in its scientific opinion. 

Austrian Agency for Health and 
Food Safety 

2.2. Compound 
feed 

Second sentence: feed was only positive for 1 day at room 
temperature and first negative at 5 days. See also 
corresponding Table 12. 

The data section was corrected 
accordingly. 

European Feed Manufacturers' 
Federation (FEFAC) 

2.2. Compound 
feed 

The section of the document dealing with compound feed 
would deserve a description of operations performed in a 
compound feed mill in particular regarding storage of feed 
ingredients, manufacturing process and storage of 
compound feed. Below and attached are some elements 
related to this. 
 
Storage of feed materials: Feed materials used for 
commercial manufacture of compound feed are usually 
stored in close bins at ambient temperature before they are 
used in the manufacturing. Storage duration of feed 
ingredients in feed mills is usually few days for feed 
materials and can be 2-3 weeks for premixtures.  
 
Feed processing: Following grinding, dosing, mixing and 
inclusion of feed additives, feeds may either be placed in 
the market as mash or further processed, generally in the 
form of pelleted feed (the most common form in pig 
production) or extruded (not generally used in pig 
production). Usually mash feed is not subject to any thermal 
processing before it is transported to the farm. On the 
contrary, to obtain pelleted feed, mash feed is conditioned 

The AHAW Panel considered the 
information in its scientific opinion. 
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with steam at temperatures ranging 60-81 ºC for few 
seconds to up to 2 min before passing through the pelleting 
dies where feed is subject to high pressure and friction 
forces.  
 
Storage of compound feed: Compound feed is usually 
delivered to farms or intermediates within few hours 
following its manufacturing. On farm storage of the 
compound feed will usually be in specific silos/bins, and in 
certain cases, in small or big bags. The  temperatures 
reached in the bags/silos will depend on the ambient 
temperature (thus depending on the climate). 
 
Studies on survival of the virus during storage  at low 
temperature are not relevant for compound feed for food 
producing animals since they are neither chilled nor frozen. 
 
Currently, we are not aware of scientific publications that 
have investigated the probability of ASFV survival of 
infected feed materials in compound feed during the 
processing procedures. For PEDv, study by Cochrane and al 
in 2015 concluded that “processing feed through a 
conditioner and pellet mill similar to those used in 
commercial feed mills will be effective as a point-in-time 
mitigation step for PEDV as long as conditioning 
temperatures remain above 130°F (54°C) ».  
 
The ASFv is expected to be more resistant to heat 
treatment. However, it can be ascertained that, feed 
pelleting contributes to a reduction of the contamination, 
even if there is no evidence that it can be a full inactivation 
point.  
 
There is little trade of compound feed (only cross-border) 
and there are biosecurity measures in place in feed mills 
and the likelihood of contamination occurring in ASFv free 
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regions is negligible. Therefore, when considering the 
duration of storage of compound feed required to secure 
elimination of the virus, account should be taken of the 
duration of storage of the ingredients. 
 
Cochrane and al study:  Cochrane, R. A.; Schumacher, L. L.; 
Dritz, S. S.; Woodworth, J. C.; Huss, A. R.; Stark, C. R.; 
DeRouchey, J. M.; Tokach, M. D.;Goodband, R. D.; Bai, J.; 
Chen, Qi; Zhang, Jianqiang; Gauger, Phillip Charles; Main, 
Rodger G.; and Jones, C. K. (2015) "Effect of Thermal 
Mitigation on Porcine Epidemic Diarrhea Virus (PEDV)- 
Contaminated Feed," Kansas Agricultural Experiment Station 
Research Reports: Vol. 1: Iss. 7. 
http://dx.doi.org/10.4148/2378-5977.1107  

Government of Canada - 
Canadian Food Inspection 
Agency 

2.3. Feed 
additives 

We found it difficult to find information on processing of 
plant-based carriers for feed additives; however, 
information from manufacturers of choline chloride in China 
states that corn cob carrier is heat-treated to 143°C for 
approximately 45 minutes using hot air after mixing the 
corn cobs with choline chloride liquid (NB Goup Co. Ltd., 
2012, http://www.cholinechloride.cn/faq.asp). This is the 
process that would dry the mixture to a moisture level 
below 3%. 

The AHAW Panel considered the 
information in its scientific opinion. 

http://dx.doi.org/10.4148/2378-5977.1107
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Danish Veterinary and Food 
Administration 

2.5. Vehicles According to EU rules, means of transport (trucks) for 
grazing animals must be cleaned and disinfected 
immediately after each transport of grazing animals. To 
further reduce the risk of introduction of ASF into Denmark, 
the industry has developed an industrial code of practice, 
the Danish transport standard, which includes extra washing 
and disinfection at the Danish-German border, before the 
means of transport arrive in Denmark and quarantine 
periods are set in place. 
For the Danish situation and swine production, it is key to 
obtain the necessary information about the survival of the 
ASFV in Vehicles for live pig transport, visiting pig farm and 
other vehicles.  

The AHAW Panel considered this 
comment in the context of its mandate 
on research gaps. 

ANSES, National reference 
laboratory for ASF, Ploufragan, 
France 

2.6. Bedding Other stuffs can be used in pig farms such as "toys 
materials" for pigs and piglets. Some of them are wood 
made and could be part of contaminated materials that 
could introduce ASF virus into a pig farm, depending on the 
origin of the wood.  
 
There is no information available on the appropriate way to 
disinfect a porous material. 

The risk of ASFV introduction into a 
farm associated to the introduction of 
commercially produced “pig toys” 
made of processed wood have been 
considered by the WG in its risk 
assessment as part of bedding and 
enrichment material made from wood. 

Swedish Farm and animal 
health 

2.6. Bedding We feel that information about ASF-survival in used bedding 
(including manure) is lacking. Is there circumstances where 
this can be used as fertilizer in fields without posing a 
transmission risk? 

The AHAW Panel considered this 
comment in the context of its mandate 
on research gaps. 
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Swedish Farm and animal 
health 

2.6.3. Straw Straw is widely used in Swedish conventional pig production 
according to law and therefor risk-assessment for ASF-
survival in straw is extremely important for us and we feel 
that information is lacking in this area. I.e. what storage 
time is enough to be able to safely use straw as bedding in 
pig-stables. 

The AHAW Panel considered this 
comment in the context of its mandate 
on research gaps. 

State Food and Veterinary 
Service of the Republic of 
Lithuania 

2.7. Drinking 
water 

Kovalenko et al. (1965) found that ASF virus in lake water 
that had been experimentally contaminated with blood from 
an infected domestic pig (dilution 1:100) and subsequently 
kept in a glass flask and buried at a depth of 12 cm survived 
for 50 days in summer and 176 days in winter.  
 
I would suggest to add the genotype of the ASF virus used 
in this experiment in order not to confuse with the data 
presented. 

To date there is no scientific evidence 
that suggests that certain ASFV strains 
would survive better than others. 
Therefore the AHAW Panel considers it 
prudent to treat all ASF viruses of 
genotype II the same in respect to 
their survival in different matrices. 

Austrian Agency for Health and 
Food Safety 

2.7. Drinking 
water 

Water was only positive until day 50 at room temperature 
and first negative on day 60 - see also corresponding Table 
13. 
There is a study by Niederwerder et al. (DOI: 
https://doi.org/10.3201/eid2505.181495) that tackles the 
question of the minimal infectious dose necessary to infect 
pigs via feed or water. While this is not a survival study, it 
provides interesting information on the potential infectious 
risk associated with these Matrices. 

The error was corrected. The 
information in the cited study was 
considered by the AHAW Panel in its 
scientific opinion. 
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Government of Canada - 
Canadian Food Inspection 
Agency 

2.7. Drinking 
water 

In one study (Mazur-Panasiuk, N et al), water was artificially 
contaminated by ASFv.  Samples were tested (0, 3, 7, 14 
days post contamination) after being maintained at one of 
five temperatures  -20 °C, +4 °C, +23 °C, +37°C. 
Infectious virus was isolated from artificially contaminated 
water at all sampling points, namely: 0, 3, 7, 14 days post 
contamination. 
Mazur-Panasiuk, N et al., (2020). Natural inactivation of 
African swine fever virus in tissues: Influence of 
temperature and environmental conditions on virus survival. 
Veterinary Microbiology, 242  

The information in the cited study was 
considered by the AHAW Panel in its 
scientific opinion. 

Department of Agriculture, 
Food and the Marine (DAFM), 
Ireland 

Suggest other 
categories of 
matrices in 
which ASFV 
could survive. 

Boards and small gates are commonly used to direct pigs 
during movement. As they have excellent contact with the 
pigs they potentially could become very contaminated with 
ASF virus, bad news as they are mobile and quite capable of 
being shared between loads and farms. 
 
Veterinary equipment in close contact with pigs and used 
between pig farms could be a significant vehicle for ASF.  
 
Pig waste (faeces and urine) itself which has significant 
volume is not mentioned above - why is that ? 

Equipment like boards and gates used 
to direct pigs during movement have 
been considered by the WG in its risk 
assessment as part of empty vehicles 
for live pig transport, returning from 
affected areas. 

Friedrich-Loeffler-Institut, 
Federal Research Institute for 
Animal Health, Germany 

Suggest other 
categories of 
matrices in 
which ASFV 
could survive. 

Additional studies are conducted regarding the infectiousity 
of ASFV in soil. Ongoing Research at the FLI, study 
completed, manuscript in preparation. 

The institute was invited to support 
the expert knowledge elicitation. 

Austrian Agency for Health and 
Food Safety 

Suggest other 
categories of 
matrices in 
which ASFV 
could survive. 

Other categories: boots, shoes, clothing, farming equipment These proposed additional matrices 
have not been considered by the WG 
as the scope of its risk assessment 
was limited to legally traded goods 
that potentially cross from infected to 
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non-infected areas and can legally be 
exposed to pigs in non-affected areas. 

Academy of Agricultural and 
Forestry Sciences "Gheorghe 
Ionescu-Sisesti", Romania 

Suggest other 
categories of 
matrices in 
which ASFV 
could survive. 

chapter 3 No response required. 

Veterinary Medicine University 
of Vienna, Austria 

Suggest other 
categories of 
matrices in 
which ASFV 
could survive. 

I think the potential role of wild birds (and scavengers) in 
transmission and spreading of ASFV has not been 
considered in this draft, although I agree that we can't 
consider them as matrices. However they may play a 
potential role… 

The role of wild birds (and 
scavengers) has not been considered 
by the WG as the scope of its risk 
assessment was limited to legally 
traded goods that potentially cross 
from infected to non-infected areas 
and can legally be exposed to pigs in 
non-affected areas. 
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Government of Canada - 
Canadian Food Inspection 
Agency 

Suggest other 
categories of 
matrices in 
which ASFV 
could survive. 

While not a different matrix, survival of virus in urine and 
feces has been shown to be quite short in more recent 
research as compared to data published in the late 60's and 
while this aligns with the physical structure of the virus 
(enveloped) it is somewhat disconcerting that such dramatic 
variations in time are reported.  While it is difficult to 
ascertain some of the methodology used in older studies 
which creates difficulties in comparing results with newer 
research, It may be worthwhile to indicate that survival of 
virus in urine and feces may be impacted by environmental 
conditions and organic material and make note of this 
disparity in data until additional studies can provide data in 
field level studies that may help elucidate the issue.   
For example, Muller W., 1973 reported survival of ASFv in 
faeces of 60-100 days. 
 
MÜLLER W. (1973). - Hygiene landwirtschaftlicher und 
kommunaler Abfallbeseitigungssystemen 
[Hygiene of agricultural and municipal waste disposal 
systems]. Hohenheimer 
Arbeiten 69. Ulmer, Stuttgart, Germany, 2 5 4 pp. 

The suggested caveat regarding the 
influence of environmental conditions 
and organic material on the survival of 
ASFV in urine and feces has been 
considered by the AHAW Panel in its 
scientific opinion. 

Danish Veterinary and Food 
Administration 

Suggest other 
categories of 
matrices in 
which ASFV 
could survive. 

Hunting tourism, it is needed for the Danish situation to 
know the survival of the ASFV in clothes, trophies, 
equipment, and transport related to hunting tourism. 

These proposed additional matrices 
have not been considered by the WG 
as the scope of its risk assessment 
was limited to legally traded goods 
that potentially cross from infected to 
non-infected areas and can legally be 
exposed to pigs in non-affected areas. 
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Danish Agriculture & Food 
Council 

Suggest other 
categories of 
matrices in 
which ASFV 
could survive. 

Vehicles that are not completely cleaned after transporting 
animals. In Denmark we see lots of vehicles that are dirty 
when they arrive empty to Denmark. In our current control 
we find about 30 % of the vehicles that has not been 
sufficiently cleaned.  

Empty vehicles for live pig transport, 
returning from affected areas 
(including equipment, like boards and 
gates) have been considered by the 
WG in its risk assessment. 
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Appendix B – Information provided by EAPA on spray-drying of blood plasma at 80ºC and inactivation of different 
swine viruses 

Virus Envelope Thermal Stability Inactivation Logarithm Reference 
PRRSV Yes Low > 4.0 Polo et al., 2005 
PRV Yes Medium > 5.0 Polo et al., 2005 
PEDV Yes Low > 5.2 Pujols & Segales, 2014 
PEDV Yes Low > 3.6 Gerber et al., 2014 
SVDV No Medium > 6.0 Pujols et al., 2007 
ASFV Yes High >4.0 Blázquez, et al., 2018 
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Appendix C –  Draft data section as published for public consultation 
 

Draft data section of the Scientific opinion on Risk assessment of African swine fever and the ability of 
products or materials to present a risk to transmit ASF virus  

EFSA Panel on Animal Health and Welfare  

Background  

EFSA has been supporting EU Member States and the European Commission in the fight against African Swine Fever (ASF) by providing different scientific 
opinions covering different aspects of the disease, including  the risk of introduction of ASF into the European Union, the role of vectors (ticks), the spread of 
ASF, standardised data collection on ASF, and updates on the epidemiological situation of ASF in the EU.  

Recently, EFSA has been requested to review its previous evaluation (EFSA, 2014) of the ability of different matrices, such as meat and meat products from 
ASFV-infected pigs and ASFV-contaminated materials, including vegetables, arable crops, hay, straw as well as sawdust, wood chips and similar materials, to 
transmit ASFV to domestic pigs, and to rank the different matrices on the basis of their level of risk of transmitting the virus.   

Approach taken for this data section  

This data section focusses on matrices or products that that are traded legally and that could potentially lead to the transmission of ASFV to domestic pigs, 
provided that these products would contain ASFV, and that efficient exposure to domestic pigs takes place. Therefore, transport vehicles and tote bags have 
equally been included. 

As a first step, peer-reviewed literature has been searched for experimental infection or virus survival studies that examined the ability of ASFV to survive 
and remain viable in different matrices, as evidenced by virus isolation. Studies demonstrating only the presence of ASFV-DNA through PCR and not using 
virus isolation were excluded from the review, as PCR-positive samples do not necessarily contain infectious virus. However, it cannot be excluded that 
products which are found negative by virus isolation may still contain a small amount of infectious virus. Relying only on studies using virus isolation as 
detection method could therefore underestimate the survival time of ASFV. However, in most of the identified studies except one (Petrini et al., 2019) that 



  
 Public consultation report ASFV survival in different matrices 
 

 

 
www.efsa.europa.eu/publications 35  

 

carried out challenge studies on virus isolation-negative samples, inoculation of pigs with these samples did not result in infection. The review includes studies 
on any of the different ASFV strains, as to date there is no scientific evidence that suggests that certain strains would survive better than others. For details 
of the search carried out see the protocol in the Annex. 

For categories of matrices that the Animal Health and Welfare (AHAW) panel considers to be at risk of contamination with ASFV, but for which no data have 
been identified in the literature review, information on the matrix production or processing parameters was collated from legal documents and peer-reviewed 
literature, to understand if the production process or the processing of the matrices would allow the virus to remain viable, should the matrices have been 
contaminated with ASFV before its production and/or processing.  

Studies regarding virus isolation from live animals were not included in the assessment. This has been the subject of other reviews (EFSA, 2014; Stahl et al., 
2019). Further, the moving of live animals is strictly regulated and is not within the scope of this risk assessment 

The data section has been structured into two parts: the first is related to survival of ASFV in products derived from ASFV-infected domestic pigs; the 
second summarises  data regarding ASFV-survival in other matrices that may become contaminated with ASFV through direct contact with ASFV-infected 
animals and/or through indirect contact (e.g. excretions) with infected ASFV-animals. 

1. ASFV survival in products derived from infected pigs 

1.1. Unprocessed meat 

1.1.1. Pig carcases 
No data on ASFV survival in whole pig carcases, i.e. the body of a pig after slaughter and dressing, have been identified in the literature review. Data from 
studies on survival of ASFV in parts of a carcase, such as bones, fresh meat (cuts) and viscera of the abdominal and thoracic cavity organs are described in 
the specific sections below. 

1.1.2. Fresh pig blood 
ASFV has been demonstrated to survive for more than 1 year (525 days) in chilled pig blood (Plowright et al., 1967).  
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1.1.3. Fresh pork meat 
ASFV was isolated from fresh whole and ground pork meat stored at 4°C for 2 days (McKercher et al., 1978). No further tests were carried out on these 
matrices at later stages of the experiment. The amount of blood present in fresh pork meat is only very small once the meat cuts are prepared.  

1.1.4. Abdominal viscera (heart, intestines, kidney, liver, spleen) 
It has been shown, that ASFV can survive in frozen (-18°C) pig heart and kidney for at least 60 days (Sindryakova et al., 2016). No data on ASFV survival in pig 
intestines have been identified in the literature review. In liver stored at room temperature (23.5°C), ASFV survives for 16 days, while the virus remains 
viable in frozen liver (-18°C) for at least 60 days (Sindryakova et al., 2016). In frozen spleen (-20°C and -70°C) the virus survives for at least 735 days 
(Plowright et al., 1967).  

1.1.5. Pig bones 
Mebus et al. (1997) reported that bone marrow collected from experimentally infected pigs tested positive for ASFV immediately after slaughter, 
evisceration and halving of carcases. No further tests were carried out on this matrix at later stages of this experiment. McKercher et al. (1987) were able to 
isolate ASFV from bone marrow of Parma hams on day 94, but not on day 123 after the start of the experiment (72 h after slaughter). 

1.1.6. Pig fat 
It has been shown that ASFV can survive in chilled pig fat for at least 735 days (Plowright et al., 1967) and for at least 60 days in frozen (-18°C) pig fat 
(Sindryakova et al., 2016). 
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Table 1 Survival time of ASFV in unprocessed meat as reported in literature 

Matrix Storage 
temperature 
(°C) 

Humidity 
range 
(%) 

Maximum 
number of 
days 
infectious 
virus detected 

First ASFV 
negative 
observation 

Duration of 
the 
experiment 
in days 

ASFV 
Half-
life in 
days 

LCI 95%1 UCI 
95%2 

Comment References 

Blood Chilled (4°C)   525   735         Plowright et al., 
1967 

Pork 
meat, 
whole 

Chilled (4°C)   2   2       pH 5.6 McKercher et al., 
1978 

Pork 
meat, 
ground 

Chilled (4°C)   2   2       pH 5.6 McKercher et al., 
1978 

Heart Frozen (-18°C)   ≥60   60         Sindryakova et al., 
2016 

Spleen Frozen (- 
20°C) 

  ≥735   735         Plowright et al., 
1967 

Spleen Frozen (- 
70°C) 

  ≥735    735         Plowright et al., 
1967 

Kidney Frozen (-18°C)   ≥60   60         Sindryakova et al., 
2016 

Liver Room 
(23.5°C) 

  16   60         Sindryakova et al., 
2016 

Liver Frozen (-18°C)   ≥60   60         Sindryakova et al., 
2016 

Pig bones nr  After slaughter3  na     Mebus et al., 1997 
Pig bones   94 123 432     McKercher et al., 

1987 
Pig fats Chilled (5°C)   ≥720   720         Sindryakova et al., 

2016 
Pig fats Frozen (-18°C)   ≥60   60         Sindryakova et al., 

2016 
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1LCI 95% Half-life in days for the lower limit of the confidence interval; 2UCI 95% Half-life in days for the upper limit of the confidence interval; 3bone 
marrow samples were collected immediately after slaughter, evisceration and halving of carcases; nr=not reported; na=not applicable 

 

1.2. Processed meat products 
The following section contains data from studies of processed meat products, i.e. products that have been subjected to processes that substantially alter 
the initial ‘raw’ product, such as heating, smoking, curing, maturing, drying, marinating, extraction, extrusion or a combination of those processes. Only 
categories of meat products that were studied in the experimental infection studies or virus survival studies identified in the literature review are described 
in section 1.2. 

1.2.1. Heat-treated processed meat  
No viable ASFV was detected once heating had been completed for ham brined and heated to 69°C (McKercher et al., 1978). Canned stew pork produced by 
using long-term exposure to high temperatures did not yield any viable ASFV during 60 days of storage at 4-6°C or −16 to −20°C (Sindryakova et al., 2016). 
No data on other types of heat-treated processed meat was identified. 
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Table 2 Survival time of ASFV in heat-treated processed meat as reported in literature 

Processe
d 
product 

Temperatur
e range 
(°C) 

Humidit
y range 
(%) 

Maximum 
number of 
days ASFV 
was 
detected 
(last 
positive 
observatio
n) 

First ASFV 
negative 
observatio
n 

Duration 
of the 
experime
nt in days 

Half
-life 
in 
day
s 

LCI 
95
%1 

UCI 
95
%2 

Comment References 

Ham 
brined 
and 
heated 

69°C3    na na na       No virus was detected 
once heating had been 
completed 

McKercher et al., 1978 

Canned 
stew pork 

Frozen (−16-
−20°C) 

  0   60       The virus was 
inactivated during the 
production of canned 
stew pork4 

Sindryakova et al., 2016 

Canned 
stew pork 

Chilled (4-
6°C) 

  0   60       The virus was 
inactivated during the 
production of canned 
stew pork4 

Sindryakova et al., 2016 

Canned 
stew pork 

Room 
temperature 
(20-25°C) 

  0   60       The virus was 
inactivated during the 
production of canned 
stew pork4 

Sindryakova et al., 2016 

1LCI 95% Half-life in days for the lower limit of the confidence interval; 2UCI 95% Half-life in days for the upper limit of the confidence interval; 3temperature 
was slowly increased so that in about 3.5 h, the internal temperature of the ham was 69°C;  4Canned meat was prepared in compliance with the specification of RF State 
Standards (GOST 32125-2013 Canned stew meat) using long-term exposure to high temperatures; na=not applicable. 
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1.2.2. Non-heat-treated processed meat   
All studies about non-heat-treated processed meat identified in the literature review focussed on different cured products. 

1.2.2.1. Immersion cured products  
ASFV was detected for at least 60 days (i.e. throughout the duration of the experiment) in frozen (−16 to−20°C) and chilled (4–6°C) corned pork prepared 
using a wet salting method. In corned pork stored at room temperature, ASFV was last detected on day 16 of the experiment (Sindryakova et al., 2016).  

Ham brined and stored at 4°C was found positive for ASFV 2 days when processing was completed (McKercher et al., 1978). No further tests were carried 
out. 

1.2.2.2. Dry-cured products  
Pork belly that had been cured for 14-21 days and pork loin cured for 60 days were found to be positive for ASF virus at least 60 and 83 days, respectively. 
The first ASFV-negative samples were detected 137 days after initiation of processing the meat (Petrini et al, 2019). 

Salami cured for 27 days at temperatures ranging between 22 to 12°C and a humidity between 77-99 % was last tested positive 18 days after the start of 
the processing; the first negative test was 26 days after the start of processing (Petrini et al, 2019). Salami smoked for 12 h at 32°C and for an additional 12 
h at 49°C and a humidity of 72 % tested negative after 30 days after the start of processing (McKercher et al., 1978). 

Peperoni sausage smoked for 8h at a temperature of 32.2 to 34.4°C and a humidity of 72 % tested negative after 30 days after the start of processing 
(McKercher et al., 1978). 

Iberian loin cured for 90-130 days was tested negative for ASFV after 112 days of processing. Iberian Ham cured for 365-730 days, Iberian shoulder cured 
for 240-420 days and Serrano ham cured for 180-365 days tested negative for ASFV 140 days after the start of processing (Mebus et al., 1997).  

1.2.2.3. Other cured products 
Frozen dry-salted pork fatback (−16 to−20°C) was ASFV positive for at least 60 days. Chilled dry-salted pork fatback (4-6°C) was ASFV negative at the 
beginning of the processing (Sindryakova et al., 2016).  
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Table 3 Survival time of ASFV in non-heat-treated processed meat as reported in literature 

Product 
categor
y 

Processe
d 
product 

Temperatur
e range 
(°C) 

Humidit
y range 
(%) 

Maximum 
number of 
days ASFV 
was 
detected 
(last 
positive 
observatio
n) 

First ASFV 
negative 
observatio
n 

Duration 
of the 
experime
nt in days 

Half
-life 
in 
day
s 

LCI 
95%
1 

UCI 
95%
2 

Comment Reference
s 

Immersio
n cured 
products 

Corned 
pork 

Frozen (−16-
−20°C) 

  60   60       Corned pork was 
prepared using 
meat of infected 
piglets, using a 
wet salting method 

Sindryakov
a et al., 
2016 

Immersio
n cured 
products 

Corned 
pork 

Chilled (4–
6°C) 

  60   60       Corned pork was 
prepared using 
meat of infected 
piglets, using a 
wet salting method 

Sindryakov
a et al., 
2016 

Immersio
n cured 
products 

Corned 
pork 

Room 
temperature 
(20–25°C) 

  16   60       Corned pork was 
prepared using 
meat of infected 
piglets, using a 
wet salting 
method.  

Sindryakov
a et al., 
2016 

Immersio
n cured 
products 

Ham 
brined 

4°C   2   Full 
processing 
time= 60 
days 

      No virus was 
detected beyond 
processing period 

McKercher 
et al., 1978 
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Dry-
cured 
products 

Pork belly     60 137 137       Curing time: 14-21 
d. ASFV was 
detected in the 
pork belly in the 
final product  

Petrini et 
al, 2019 

Dry-
cured 
products 

Pork loin     83 137 137       Curing time: 60 d. 
ASFV was detected 
in the pork loin in 
the final product  

Petrini et 
al, 2019 

Dry-
cured 
products 

Salami Combination 
of 
temperatures 
during curing 

  18 26 137       Curing time: 27 d. 
The virus was not 
recovered beyond 
the processing 
period. 

Petrini et 
al, 2019 

Dry-
cured 
products 

Salami 
sausage 

Smoked for 
12 h at 32°C 
and for an 
additional 12 
h at 49°C 

72 9 30 30       Tested negative 
after 30 days after 
smoking 

McKercher 
et al., 1978 

Dry-
cured 
products 

Pepperoni 
sausage 

Smoked for 
8h at a 
temperature 
of 32.2 to 
34.4°C 

72 8 30 30       Tested negative 
after 30 days after 
smoking 

McKercher 
et al., 1978 

Dry-
cured 
products 

Iberian 
loin 

    112   Curing 
time: 90-
130 

        Mebus et 
al., 1997 

Dry-
cured 
products 

Iberian 
Ham 

Combination 
of 
temperatures 
during curing 

  140   Curing 
time: 365-
730 

      No viable virus 
was detected once 
curing had been 
completed 

Mebus et 
al., 1997 

Dry-
cured 
products 

Iberian 
shoulder 

    140   Curing 
time: 240-
420 

        Mebus et 
al., 1997 
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Dry-
cured 
products 

Serrano 
ham 

    140   Curing 
time: 180-
365 

        Mebus et 
al., 1997 

Other 
cured 
products 

Salted 
pork 
fatback 

Frozen (−16-
−20°C) 

  60   60       Viable virus was 
detected for >60 
days (i.e. beyond 
the duration of the 
experiment)  

Sindryakov
a et al., 
2016 

Other 
cured 
products 

Salted 
pork 
fatback 

Chilled (4-
6°C) 

  0   60         Sindryakov
a et al., 
2016 

1LCI 95% Half-life in days for the lower limit of the confidence interval; 2UCI 95% Half-life in days for the upper limit of the confidence interval; 3The fatback was processed 
by dry salting in compliance with the specifications of technology GOST 38-85 49 -Products of pork fatback.  

1.2.3. Casings  
Pork sausage casings stored at a mean temperature of 15°C or 12.3°C were found positive for ASFV until the end of the experiment (30 days) (Dee et al., 
2018, Stoian et al., 2019).  The half-life of the virus in pork sausage casings was estimated to be 13.1 days (CI 95% 11.6-14.6) (Stoian et al., 2019). Casings in 
medium and stored at 4°C were positive 7 days after the start of the experiment and tested negative for the first time on day 14 (Jelsma et al., 2019).    

Table 4 Survival of ASFV in casings as reported in literature 

Matrix Temperature 
range (oC) 

Humidity 
range (%) 

Maximum 
number of days 
infectious virus 
was detected 

First ASFV 
negative 
observation 

Duration of 
the 
experiment 
in days 

Half-
life in 
days 

LCI 
95%1 

UCI 
95%2 

Comment References 

Pork sausage 
casings 

Room (12.3 oC 
(mean)) 

74.1 (mean) 30   30 13.1 11.6 14.6   Stoian et al., 2019 

Casings in 
medium 

Chilled (4 oC)   7 14 60         Jelsma et al., 2019 

Pork sausage 
casings 

15oC (mean) 75 (mean) 30   30   4.4     Dee et al. 2018 

1LCI 95% Half-life in days for the lower limit of the confidence interval; 2UCI 95% Half-life in days for the upper limit of the confidence interval 
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1.2.4. Animal by-products for use in feed 
Category 3 animal by-products (ABP) destined for use in feed must have undergone one of the processes listed in Chapter III of Annex IV of Regulation 
142/2011. These include methods 1 to 5 and 7 as listed in Table 5. For method 7, no standard conditions are prescribed, however, the method should be 
authorised by the competent authority in the MS.  

Table 5 Standard processing methods for Category 3 animal by-products 

Method 

Maximum 
particle size of 
raw material to 
be treated 

Core temperature 
achieved 

Minimum time at 
core temperature 

Pressure Special details 

Method 1  
(pressure 
sterilisation) 

50 mm >133°C 20 minutes without 
interruption 

3 bars 

The pressure must be produced by the evacuation 
of all air in the sterilisation chamber and the 
replacement of the air by steam (‘saturated steam’); 
the heat treatment may be applied as the sole 
process or as a pre- or post-process sterilisation 
phase; the processing may be carried out in batch 
or continuous systems 

Method 2 150mm >120°C 50 minutes   Processing must be carried out in batches 

Method 2 150mm >110°C 120 minutes   Processing must be carried out in batches 

Method 2 150mm >100°C 125 minutes   Processing must be carried out in batches 

Method 3 30mm >120°C 13 minutes   Processing may be carried out in batch or 
continuous systems 

Method 3 30mm >110°C 55 minutes   Processing may be carried out in batch or 
continuous systems 

Method 3 30mm >100°C 95 minutes   Processing may be carried out in batch or 
continuous systems 
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Method 4 30mm >130°C 3 minutes   

After reduction the animal by-products must be 
placed in a vessel with added fat 
Processing may be carried out in batch or 
continuous systems 

Method 4 30mm >120°C 8 minutes   

After reduction the animal by-products must be 
placed in a vessel with added fat 
Processing may be carried out in batch or 
continuous systems 

Method 4 30mm >110°C 13 minutes   

After reduction the animal by-products must be 
placed in a vessel with added fat 
Processing may be carried out in batch or 
continuous systems 

Method 4 30mm >100°C 16 minutes   

After reduction the animal by-products must be 
placed in a vessel with added fat 
Processing may be carried out in batch or 
continuous systems 

Method 5 20mm >100°C 60 minutes   

After reduction and before application of the heat 
treatment, the animal by-products must be heated 
until they coagulate and then pressed so that fat 
and water are removed from the proteinaceous 
material  
Processing may be carried out in batch or 
continuous systems 

Method 5 20mm >80°C 120 minutes   

After reduction and before application of the heat 
treatment, the animal by-products must be heated 
until they coagulate and then pressed so that fat 
and water are removed from the proteinaceous 
material  
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Processing may be carried out in batch or 
continuous systems 

Method 7*  not defined not defined   not defined   

Any processing method that has been authorised by 
the competent authority and has been 
demonstrated to reduce relevant hazards in the 
starting material to a level which does not pose any 
s ignificant risks to public and animal health with the 
final product complying with specific microbiological 
standards  

*A list of approved methods in 2018 is available at https://efsa.onlinelibrary.wiley.com/cms/attachment/3483307c-9a2f-436f-8715-082174dd3dfe/efs25314-fig-0003-
m.jpg 

 

1.2.4.1 Hydrolysed proteins for use in feed 
No data on ASFV survival in hydrolysed proteins have been identified in the literature review. Hydrolysed proteins must be produced by a process which 
involves appropriate measures to minimise contamination (Regulation 142/2011, Annex X, chapter II, section 5). According to Hou et al. (2017), the general 
procedures for the production of hydrolysed proteins from animal products (including by-products) through chemical, enzymatic, or microbial hydrolysis 
include a heat treatment (pasteurization) (table 6). These general procedures may be modified for peptide production, depending on protein sources and 
product specifications.  

Table 6 Production process of hydrolysed proteins (Hou et al., 2017) 

Hydrolysis Separation Decontamination Further 
processing 

hydrolysis of proteins by cell-free 
proteases, microorganisms, acids, 
or bases 

centrifugation, 
filtration, 
microfiltration 

heat-treatment 
(pasteurization)  

drying 

 

https://efsa.onlinelibrary.wiley.com/cms/attachment/3483307c-9a2f-436f-8715-082174dd3dfe/efs25314-fig-0003-m.jpg
https://efsa.onlinelibrary.wiley.com/cms/attachment/3483307c-9a2f-436f-8715-082174dd3dfe/efs25314-fig-0003-m.jpg
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1.2.4.2 Rendered fats for use in feed 
No data on ASFV survival in rendered fats have been identified in the literature review. According to Commission Regulation (EU) No 142/2011, Annex IV 
Chapter III, rendered fats must be produced using any of the processing methods 1 to 5 or processing method 7 (table 5). 

1.2.4.3 Gelatine for use in feed 
No data on ASFV survival in gelatine for use in feed has been identified in the literature review. The following raw material from pigs can be used for the 
production of gelatine intended for human consumption: bones and pig skins (Regulation (EC) No 853/2004, Section XIV of Annex III), and category 3 
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material can be used to produce gelatine suitable for animal consumption (Commission Regulation (EU) No 142/2011). In both cases, the process includes 
treatment with acid or alkali and extraction of gelatine by heating one or several times in succession (Table 7).  

Table 7: Production process of gelatine (Regulation (EC) No 853/2004, Commission Regulation (EU) No 142/2011) 

Treatment of 
material 

Extraction of 
gelatine 

Purification Further 
processing 

Preservatives 

treatment with acid or 
alkali, followed by one 
or more rinses; 
adjustment of pH 

heating one or several 
times in succession 

filtration and 
sterilisation 

drying, 
pulverisation 
or lamination 

sulphur 
dioxide, 
hydrogen 
peroxide 

 

1.2.4.4 Collagen for use in feed 
No data on ASFV survival in collagen for use in feed have been identified in the literature review. Collagen for use in feed must be produced by a process 
ensuring that unprocessed Category 3 material is subjected to a treatment involving washing, pH adjustment using acid or alkali followed by one or more 
rinses, filtration and extrusion. After that treatment, collagen may undergo a drying process (Commission Regulation (EU) No 142/2011). 

1.2.4.5 Blood products for use in feed 
No data on ASFV survival in blood products for use in feed have been identified in the literature review. Blood products for use in feed must be submitted 
to any of the processing methods 1 to 5 or processing method 7 (Commission Regulation (EU) No 142/2011) (table 5). In a study funded by the European 
Association of Blood Products Producers (EAPA), Blazquez et al. (2018) inoculated liquid concentrated porcine plasma (28% solid) with ASFV  to a final 
TCID50 concentration of 105.77 per mL of liquid concentrated plasma and found that spray-drying with an inlet temperature of 200°C and a 80°C outlet 
temperature inactivated 4.11 ± 0.20 log10 TCID50/mL of the inoculated ASFV in spray-dried porcine plasma.  

1.2.4.6 Dicalcium phosphate and tricalcium phosphate of animal origin for use in feed 
No data on ASFV survival in dicalcium phosphate or tricalcium phosphate for use in feed have been identified in the literature review. According to 
Commission Regulation (EU) No 142/2011, dicalcium phosphate must be prepared from Category 3 material that has been finely crushed and degreased 
with hot water and treated with dilute hydrochloric acid (at a minimum concentration of 4 % and a pH of less than 1,5) over a period of at least two days. 
The thus obtained phosphoric liquor must be treated with lime, resulting in a precipitate of dicalcium phosphate at pH 4 to 7, which has to be air-dried with 
an inlet temperature of 65 °C to 325 °C and an end temperature between 30 °C and 65 °C. 
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Tricalcium phosphate must be prepared from Category 3 material that has been finely crushed and degreased in counterflow with hot water (bone chips 
must be less than 14 mm). Subsequently, it has to be continuously cooked with steam at 145 °C during 30 minutes at 4 bars. The protein broth must be 
separated from the hydroxyapatite (tricalcium phosphate) by centrifugation and the tricalcium phosphate has to be granulated after drying in a fluidised 
bed with air at 200 °C. 
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Table 8 Production process of dicalcium phosphate and tricalcium phosphate (Commission Regulation (EU) No 142/2011) 

Product Pre-treatment Treatment 1 Treatment 2 Drying 
Dicalcium 
phosphate 

crushing 
degreasing with hot water 

treatment with dilute 
hydrochloric acid (minimum 
concentration 4 %, pH < 1,5) 
for at least 2 d 

treatment with lime, 
resulting in a precipitate 
of dicalcium phosphate at 
pH 4 to 7 

air-drying (inlet temperature 65-
325°C, end temperature 30-65°C 

Tricalcium 
phosphate 

crushing (bone chips must 
be < 14 mm) 
degreasing in counterflow 
with hot water  

continuous cooking with steam 
at 145 °C during 30 minutes at 
4 bars 

separation of protein 
broth from hydroxyapatite 
(tricalcium phosphate) by 
centrifugation 

granulation after drying in a 
fluidised bed with air at 200°C 

  

2. ASFV survival in contaminated material 
ASFV-infected domestic pigs and wild boar shed the virus through their excreta, such as faeces, urine, oral fluid (with or without blood). These excreta can 
contaminate other materials. It has been shown that ASFV survives in chilled (4°C) and cooled faeces (12°C) for at least 5 days, but not 7 days (Davies et al., 
2017). In faeces stored at room temperature (21°C) the virus was shown to survive for at least 3 days, but less than 5 days (Davies et al., 2017), while an 
earlier study (Montgomery, 1921) found viable virus in faeces stored at room temperature (21°C) after 11 days. Faeces stored at 37°C were ASFV-negative 2 
days after the start of the experiment (Davies et al., 2017).    

The ASFV has been shown to survive in chilled (4°C) and cooled urine (12°C) for 5, but less than 7 days (Davies et al., 2017). In urine stored at room 
temperature (21°C) the virus was shown to survive for more than 5, but less than 7 days (Davies et al., 2017), while an earlier challenge study (Montgomery, 
1921) found viable virus in urine stored at room temperature (21°C) for less than 2 days. Urine stored at 37°C was ASFV-negative 2 days after the start of 
the experiment (Davies et al., 2017).    

A study conducted on slurry showed that slurry heated to 53°C in a reactor for 5.2-7.4 min did not contain active ASFV after this treatment (Turner et al., 
1999) (table 9).    
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Table 9 Survival time of ASFV in excreta of infected domestic pigs or wild boar as reported in literature 

Matrix Temperature 
range (°C) 

Humidity 
range 
(%) 

Maximum 
number 
of days 
ASFV was 
detected 

First ASFV 
negative 
observation 

Duration of 
the 
experiment 
in days 

Half-
life in 
days 

LCI 
95%1 

UCI 
95%2 

Comment References 

Faeces Chilled (4°C)   5 7 98 0.65       Davies et al., 
2017 

Faeces Cooled (12°C)   5 7 98 0.5       Davies et al., 
2017 

Faeces Room 
temperature 
(21°C) 

  3 5 98 0.39       Davies et al., 
2017 

Faeces Room 
temperature 
(21–23°C) 

  11   23       Challenge study, no 
virus isolation 

Montgomery, 
1921 

Faeces Hot (37°C)   1 2 98 0.29       Davies et al., 
2017 

Urine Chilled (4°C)   5 7 126 2.19       Davies et al., 
2017 

Urine Cooled (12°C)   5 7 126 1.07       Davies et al., 
2017 

Urine Room 
temperature 
(15–25°C) 

  <2   2       Challenge study, no 
virus isolation 

Montgomery, 
1921 

Urine Room 
temperature 
(21°C) 

  5 7 126 0.68       Davies et al., 
2017 

Urine Hot (37°C)   1 2 126 0.41       Davies et al., 
2017 
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Slurry Heated (53°C)   na   Time in 
reactor 5.2-
7.4 min 

      Virus was inactivated 
below detectable 
levels after treatment 
in a reactor 

Turner et al., 
1999 

 1LCI 95% Half-life in days for the lower limit of the confidence interval; 2UCI 95% Half-life in days for the upper limit of the confidence interval; na=not applicable 

2.1. Feed materials 
Commission Regulation (EU) 2017/1017 provides a catalogue of feed materials. It also contains animal products. These must fulfil the requirements of the 
Regulation (EC) No 1069/2009 and Regulation (EU) No 142/2011 and may be subject to restrictions in use according to Regulation (EC) No 999/2001. This 
section lists only feed material that the AHAW Panel considers to be potentially contaminated with ASFV and that have not already been covered in 
previous sections. No studies were identified in the literature review that investigated the survival time of ASFV in feed material. The sections below list the 
production and processing parameters that could influence the potential survival of ASFV during these processes that were identified. The possibility of re-
contamination after the production or processing process is beyond the scope of this section.  

2.1.1. Cereal grains, their products and by-products 
Dried distillers’ grains with solubles that had been contaminated post-processing with ASFV and stored for 30 days at varying temperatures (mean 15°C) 
were found to be ASFV negative 30 days post contamination (Dee et al., 2018).  

2.1.2. Oil seeds, oil fruits, their products and by-products 
Soy oil cake, conventional soybean meal and organic soybean meal that had been contaminated post-processing with ASFV and stored for 30 days at 
varying temperatures (mean 12.3 or 15°C) were found to be ASFV positive 30 days post contamination (Dee et al., 2018; Stoian et al., 2019). The process of 
soybean meal includes several process steps, in which the raw material is heated (toasting by using dry heat to reduce or remove naturally occurring 
antinutritive factors). When leaving the toasting unit, the residual temperature is 105°C with 16-20% residual moisture (Witte, 1995) (table 10).  
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Table 10 Soybean meal production for animal feed (Witte, 1995) 

Product Oil 
extraction 

Solvent removal Cooking Drying & Cooling Grinding & 
Sizing 

Soybean 
meal 

hexane-wet 
flakes leave 
the extractor 
at 53°C 

desolventizing of 
extracted soy flakes 
with steam of 71-
80°C  

toasting of flakes 
(105°C at the 
exit, residual 
moisture 16-20%) 

drying (45-75°C at 
exit, residual 12% 
moisture) 
cooling to 32°C (or 
ambient 
temperature +6°C) 

size reduction 
by hammer or 
roller mills 

 

2.1.3. Legume seeds, their products and by-products 
No data on ASFV survival in legume seeds, their products and by-products contaminated with ASFV or infectious material originating from infected 
domestic pigs or wild boar have been identified in the literature review. 

2.1.4. Tubers, roots, their products and by-products 
No data on ASFV survival in tubers, roots, their products and by-products contaminated with ASFV or infectious material originating from infected domestic 
pigs or wild boar have been identified in the literature review.  

2.1.5. Other seeds and fruits, their products and by-products 
No data on ASFV survival in other seeds and fruits, their products and by-products contaminated with ASFV or infectious material originating from infected 
domestic pigs or wild boar have been identified in the literature review.  

2.1.6. Forages and roughage  
No data on ASFV survival in forages and roughages contaminated with ASFV or infectious material originating from infected domestic pigs or wild boar have 
been identified in the literature review. Meals produced from certain forages, such as lucerne, clover or grass, are dried and milled. Hay stored in 
uncovered bales of different diameters and different moisture contents were shown to reach maximum temperatures of 77.2°C (Coblentz and Hoffman, 
2009), bales covered in tarpaulin reached temperatures of 40.7-44.9°C, depending on location of storage and tarpaulin colour (Guerrero et al., 2010). In 
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silage, during natural fermentation, the pH gradually drops and temperatures between 20-30°C are reached. The exact temperature and final pH in the 
ensiled crop largely depend on the type and moisture of the forage being ensiled. Maize silage terminates at or below pH 4, legumes silage generally 
reaches a terminal pH of about 4.5 (Seglar, 2013). 
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Table 11 Production parameters reported for hay and silage 

Matrix Maximum 
temperature 
observed 

Moisture 
concentrations 
(pre-storage) 

pH Reference 

Hay bales uncovered 77.2°C 9.3-46.6% 
 

Coblentz and Hoffman, 
2009 

Hay bales covered in 
tarpaulin 

40.7-44.9°C   
 

Guerrero et al., 2010 

Silage 20-30°C   4-4.5 Seglar, 2013 
 

2.1.7. Other plants, their products and by-products 
This category contains cane molasses, cane vinasse, cane sugar and seaweed meal. No data on ASFV survival in these matrices contaminated with ASFV or 
infectious material originating from infected domestic pigs or wild boar have been identified in the literature review. 

2.2. Compound feed 
Compound feeding stuffs are organic or inorganic substances in mixtures, whether or not containing additives, for oral animal feeding in the form of 
complete feeding stuffs or complementary feeding stuffs (Regulation (EC) No 767/2009 of the European Parliament and of the Council of 13 July 2009 on 
the placing on the market and use of feed). Feed contaminated with infectious material originating from infected domestic pigs or wild boar was found to 
be ASFV-positive for at least 5 days when stored at room temperature (22°C–25°C), at least for 30 days when stored at a temperature between 4°C and 6°C 
and at least 60 days when stored frozen (-16°C to -20°C) (Sindryakova et al., 2016). Dee et al. (2018) and Stoian et al. (2019) detected ASFV at day 30 post 
contamination in complete feed that had been contaminated post-processing with ASFV and stored for 30 days at varying temperatures (mean 12.3 or 
15°C) (table 12).  

2.3. Feed additives 
Feed additives are substances, micro-organisms or preparations, other than feed material and premixtures, which are intentionally added to feed or water 
in order to favourably affect the characteristics of the feed, the animal product, the colour of ornamental fish and birds, the environmental consequences 
of animal production and the animal production, performance or welfare, particularly by affecting the gastro-intestinal flora or digestibility of feedingstuffs, 
satisfy the nutritional needs of animals or have a coccidiostatic or histomonostatic effect. 
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Choline that had been contaminated post-processing with ASFV and stored for 30 days at varying temperatures (mean 12.3 or 15°C) was found to be ASFV-
positive at day 30 post contamination (Dee et al. (2018); Stoian et al. (2019). The same authors did not detect ASFV 30 days post contamination of Lysine 
and Vitamin D that had been stored for 30 days at varying temperatures (mean 12.3 or 15°C) (table 12).  
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Table 12 Survival of ASFV in feed matrices contaminated with infectious material originating from infected domestic pigs or wild boar as reported in 
literature 

Matrix 
category 

Matrix Temperature 
range (oC) 

Humidity 
range 
(%) 

Maximum 
number 
of days 
infectious 
virus was 
detected 

First ASFV 
negative 
observation 

Duration of 
the 
experiment 
in days 

Half-
life 
in 
days 

LCI 
95%1 

UCI 
95%2 

Comment References 

Cereal 
grains 

Dried 
distillers' 
grains with 
solubles 

Room (15°C 
(mean)) 

75 
(mean) 

0   30 na       Dee et al., 
2018 

Oil seeds Soy oil cake Room (15°C 
(mean)) 

75 
(mean) 

30   30 5.0       Dee et al., 
2018 

Oil seeds Soy oil cake Room (12.3°C 
(mean)) 

74.1 
(mean) 

30   30 12.4 10.4 14.3   Stoian et al., 
2019 

Oil seeds Soybean 
meal 
conventional 

Room (15°C 
(mean)) 

75 
(mean) 

30   30 4.6       Dee et al., 
2018 

Oil seeds Soybean 
meal 
conventional 

Room (12.3°C 
(mean)) 

74.1 
(mean) 

30   30 9.6 8.7 10.4   Stoian et al., 
2019 

Oil seeds Soybean 
meal 
organic 

Room (15°C 
(mean)) 

75 
(mean) 

30   30 4.7       Dee et al., 
2018 

Oil seeds Soybean 
meal 
organic 

Room (12.3°C 
(mean)) 

74.1 
(mean) 

30   30 12.9 11.5 14.3   Stoian et al., 
2019 

Compound 
feed 

Complete 
feed 

Room (15°C 
(mean)) 

75 
(mean) 

30   30 4.3       Dee et al., 
2018 
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Compound 
feed 

Complete 
feed 

Room (12.3°C 
(mean)) 

74.1 
(mean) 

30   30 14.2 12.4 15.9   Stoian et al., 
2019 

Compound 
feed 

Feed Frozen (-16 oC 
– -20oC) 

  ≥60    60         Sindryakova 
et al., 2016 

Compound 
feed 

Feed Chilled (4°C – 
6 C) 

  30   60         Sindryakova 
et al., 2016 

Compound 
feed 

Feed Room (22°C –
25 oC) 

  5   60         Sindryakova 
et al., 2016 

Feed 
additives 

Choline Room (15°C 
(mean)) 

75 
(mean) 

30   30 5.1       Dee et al., 
2018 

Feed 
additives 

Choline Room (12.3°C 
(mean)) 

74.1 
(mean) 

30   30 11.9 10.9 12.9   Stoian et al., 
2019 

Feed 
additives 

Lysine Room (15°C 
(mean)) 

75 
(mean) 

0   30 na       Dee et al., 
2018 

Feed 
additives 

Vitamine D Room (15°C 
(mean)) 

75 
(mean) 

0   30 na       Dee et al., 
2018 

1LCI 95% Half-life in days for the lower limit of the confidence interval; 2UCI 95% Half-life in days for the upper limit of the confidence interval; na=not applicable 

2.4. Tote bags 
Tote bags are used for the transportation of feed grains. They are often re-used. Given the ability of ASFV to survive under a range of environmental 
conditions, the potential role of contaminated tote bags for ASFV spread should be assessed. No data on ASFV survival in tote bags have been found in the 
literature review.  

2.5. Vehicles 
Given the ability of ASFV to survive under a range of environmental conditions, the potential role of contaminated vehicles for spread of ASFV should be 
assessed. 
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2.5.1. Vehicles for live pig transport 
No data on ASFV survival in vehicles used for live pig transport contaminated with ASFV or infectious material originating from infected domestic pigs or 
wild boar have been identified in the literature review. 

2.5.2. Vehicles visiting pig farms 
No data on ASFV survival in vehicles visiting pig farms contaminated with ASFV or infectious material originating from infected domestic pigs or wild boar 
have been identified in the literature review. 

2.5.3. Other vehicles 
No data on ASFV survival in vehicles other than those used for transporting live domestic pigs and those visiting pig farms contaminated with ASFV or 
infectious material originating from infected domestic pigs or wild boar have been identified in the literature review. 

2.6. Bedding 

2.6.1. Saw dust, wood chips 
No data on ASFV survival in saw dust or wood chips contaminated with ASFV or infectious material originating from infected domestic pigs or wild boar 
have been identified in the literature review. Saw dust and wood chips are produced when wood logs are cut in sawmills. Stored in piles, self-heating may 
occur. The temperatures reached during self-heating depend on the amount of radiation, nutrient content of the wood or chips and their residual humidity. 
Temperatures in the piles may reach 60-80°C within 24 hours, with elevated temperature being maintained for weeks and ambient temperatures being 
reached after several months (Kofman, 2016). 

2.6.2. Turf 
No data on ASFV survival in turf (milled peat) contaminated with ASFV or infectious material originating from infected domestic pigs or wild boar has been 
identified in the literature review. Milled peat collected from peat bogs during the dry season is stored in bales near collection fields or transported to 
storage sites. In Northern latitudes, the material is collected and stored outdoors in bales during summer months (commonly from May to September). 
After drying, the bales are often covered with plastic covers to protect them from rain and erosion, and to avoid self-ignition. Generally, a low pH (3.5-5) 
and temperatures of 40°C are reached in peat piles or bales (Mait Märtin, Elva EPT Ltd., personal communication). 
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2.6.3. Straw 
No data on ASFV survival in straw contaminated with ASFV or infectious material originating from infected domestic pigs or wild boar have been identified 
in the literature review.  

2.6.4. Hulls or husks of rice or other cereals 
No data on ASFV survival in hulls of husks of rice or other cereals contaminated with ASFV or infectious material originating from infected domestic pigs or 
wild boar have been identified in the literature review.  

2.7. Drinking water 
Kovalenko et al. (1965) found that ASF virus in lake water that had been experimentally contaminated with blood from an infected domestic pig (dilution 
1:100) and subsequently kept in a glass flask and buried at a depth of 12 cm survived for 50 days in summer and 176 days in winter. 
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Sindryakova et al. (2016) showed that water - that had been stored frozen (-16°C to -20°C), chilled (4°C–6°C) or at room temperature (22°C–25°C) - still 
contained viable ASFV at the end of the experiment (60 days) (table 13).  

Table 13 Survival of ASFV in water contaminated with infectious material originating from infected domestic pigs or wild boar as reported in literature 

Matrix Temperature 
range (oC) 

Humidity 
range 
(%) 

Maximum 
number 
of days 
infectious 
virus was 
detected 

First ASFV 
negative 
observation 

Duration of 
the 
experiment 
in days 

Half-
life in 
days 

LCI 
95%1 

UCI 
95%2 

Comment References 

Water Summer   50             Kovalenko et al. 
(1965) 

Water Winter   176             Kovalenko et al. 
(1965) 

Water Frozen (-16oC 
– -20oC) 

  ≥60   60         Sindryakova et al., 
2016 

Water Chilled (4oC –
6oC) 

  ≥60   60         Sindryakova et al., 
2016 

Water Room (22oC –
25oC) 

  ≥60   60         Sindryakova et al., 
2016 

1LCI 95% Half-life in days for the lower limit of the confidence interval; 2UCI 95% Half-life in days for the upper limit of the confidence interval 
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Annex: Literature Review Protocol 

 

Objectives 

The overall aim of this review was to collect information from survival experiments published in primary research publications about African swine fever 
virus survival in different matrices. 

Review questions and eligibility criteria 

Outputs from agent survival studies 

Collect data relating to the survival time of ASFV. Information should concern the persistence of the pathogen in different matrices. 

Review questions for agent survival studies 

What is the minimum and maximum number of days post inoculation that the pathogen (=viable ASFV) can be detected in different relevant matrices? 

Study eligibility criteria for agent survival studies 

Element Criteria Level of screening 

Publication 
type 

• Primary research publications Title and abstract 

 

Language • English Title and abstract 

Full-text 

Study type • Pathogen survival experiments  Title and abstract 
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Study 
characteristics 

The study should provide details on  

• the strain/isolate of the ASFV used  
• the dose /quantity of virus used to infect/spike  
• the temperature at which the matrix is stored 

during the experiment 

Title and abstract 
Full-text 

Exposure • Matrices from animals experimentally infected with ASFV  
OR 

• Matrices experimentally contaminated (spiked) with ASFV 

Title and abstract 
Full-text 

Outcome of 
interest 

• The article is excluded if there is no description of the 
outcome of interest, i.e. ASFV survival time 

Title and abstract 
Full-text 

Publishing 
date 

Papers that have been published before 2019 and have 
been already included in the previous literature review 
will be excluded from data extraction. 

Title and abstract 
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Methods for searching the results 

Information sources 

The following databases were searched using the Web of Science (WoS) platform: 

Web of Science Core Collection 

• Science Citation Index Expanded  

• Social Sciences Citation Index  

• Conference Proceedings Citation Index- Science  

• Conference Proceedings Citation Index- Social Science & Humanities  

• Book Citation Index– Science  

• Book Citation Index– Social Sciences & Humanities  

• Emerging Sources Citation Index  

• Current Chemical Reactions  

• Index Chemicus 

BIOSIS Citation Index 

CABI : CAB Abstracts 

Current Contents Connect 

Data Citation Index  
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FSTA - the food science resource 

KCI-Korean Journal Database (1980-present) 

MEDLINE 

Russian Science Citation Index  

SciELO Citation Index  

Zoological Record 

 

Restrictions 

Only primary research studies (i.e. no review papers) published in English were considered for potential inclusion in the reviews. The limitations concerning 
the year of publication listed above were applied. 

Concerning the publications status, all literature indexed in the databases were included in the search, irrespective of whether they were e-pubs or 
corrected proofs. 

 

Reference management 

References were managed using the commercial reference management software package EndNote X9®.  The articles were extracted and saved as an RSIS 
file for input into Distiller.  

 

Search strategy 
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Ad hoc combinations of search terms were applied. The use of Boolean operators (AND, OR, NOT), truncation ($) and wildcard (*) symbols assured that 
search terms account for synonyms, abbreviations and spelling variants, enhancing thus the sensitivity of the search strategy. 

Alternative names for ASFV were searched. 

The objectives were searched using WOS (All databases), selecting from 2019 onwards and English only articles.  

Publications were retrieved combining terms to represent the pathogen AND terms to describe survival experiment as follows:   

Set Query 
# 4 #2 AND #1 

Refined by: PUBLICATION YEARS: ( 2019 ) 
  

#3 #2 AND #1 
  

# 2 TOPIC: (Surviv* OR Persist* OR stability OR inactivat* OR disinfect*) 
  

# 1 TOPIC: ("African swine fever" OR "Warthog disease" OR "Warthog fever") 
 

 

Excluding publication date: papers that were published until and including 31 Dec 2018 were excluded. 

Methods for study selection 

Selection procedure 

The level 1 selection process involved the screening of title and abstract to identify potentially relevant studies by one reviewer using a screening check list 
developed according to the eligibility criteria defined in section 2.1.2. If the information contained in the title or abstract was not relevant for the research 
objectives, the article was not selected for full text assessment. The first level of screening was performed using Distiller®. Publications judged to be relevant 
were automatically selected for further screening, while publications rejected were excluded. References without abstract were carried over to level 2 
screening, unless the title was explicit enough to clearly understand lack of compliance to one or more eligibility criteria.  
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For experimental infection studies, the level 1 screening was followed by a refinement process, by adding an extra question about the pathogen strain and 
whether or not the host was immunised or treated. Only a single exposure with an ‘outbreak’ strain or a ‘wild type’ strain of the pathogen in a not-
immunised or not-vaccinated or not-treated host was accepted.  

Level 2 screening involved the screening of full text articles identified in level 1, one reviewer per study, based on reading the full text.  

Retrieval of full texts 

Attempts were made to obtain electronic versions of the full papers for all references that fulfil the eligibility and relevance criteria (i.e. those passing Level 
1 screening). This work was partly conducted during the literature search. Further retrieval of full papers was done between level 1 and level 2 screenings. 

Documenting the selection 

The study selection process was fully documented in Distiller, allowing tracking and reporting of: 

• Number of records identified through each electronic database or other source 

• Total number of unique records (title/abstracts) identified through electronic search 

• Number of records excluded after level 1 screening  

• Records (full text) potentially eligible 

• Number of records excluded after level 2 screening (by reason for exclusion) 

• Final number of studies included in the review 

 

Methods for data collection 

Collected information 
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Data collection for agent survival studies 

Field name Data 
type 

Description Required Lookup 

studyID integer unique ID to link all observations 
from the same study or 
experiment 

YES  

studyGroupID integer Unique ID for the animal group, 
or sample group, within this 
study, being reported 

  

refID integer unique ID linking to the source of 
the information in the database 
of reference management system 

YES  

agent string Code agent of ASF YES PARAM 

studyTargetSpecies string Susceptible species used in the 
study 

YES MTX  

sampUnitSize 

 

integer number of samples tested in the 
study 

  

sampledMatrix string Tissue sampled for testing  MTX  

Temperature integer Degrees celsius   

humidity number Humidity conditions (%)   
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anMethCode string Laboratory test used for analysis 
for virus, antibodies or antigens 
associated with ASF 

 ANALYMD  

 

anMatText radio Target of laboratory test  Nucleic acid 

Virus 

maxDetect number Maximum number of days post 
inoculation to observe pathogen, 
antibody or nucleic acid 

YES  

 

Tools for data collection 

Data collection was carried out according to the data models defined above. Appropriate data collection forms, for each of the objectives, were set up to 
ensure that data validity checks were performed during data collection. This enforced compliance of the parameters to the data type described above – for 
instance enforcing that some parameters were entered as numerical or setting minimum and maximum ranges.  

Forms for data collection were set up using Distiller®, which enabled setting user-friendly pick lists for data entry, and the resulting collected being a 
standardized set of codes based on the data catalogue.  The data collected was then exported into a Microsoft Excel® spreadsheet.  

Procedure for data collection 

One reviewer per study individually extracted data from studies that passed screening for relevance. Authors of primary studies were not be contacted to 
provide missing or additional data. 
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Appendix D – Introductory text for public consultation on the ASFV survival data section 
 

Background 

EFSA has been supporting EU Member States and the European Commission in the fight against African Swine Fever (ASF) by providing different scientific 
opinions covering different aspects of the disease, including  the risk of introduction of ASF into the European Union, the role of vectors (ticks), the spread of 
ASF, standardised data collection on ASF, and updates on the epidemiological situation of ASF in the EU.  

Recently, EFSA has been requested to review its previous evaluation of the ability of different matrices, such as meat and meat products from ASFV-infected 
pigs and ASFV-contaminated materials, including vegetables, arable crops, hay, straw as well as sawdust, wood chips and similar materials, to transmit ASFV 
to domestic pigs, and to rank the different matrices on the basis of their level of risk of transmitting the virus.   

Approach taken within EFSA 

As a first step, peer-reviewed literature has been searched for experimental infection or virus survival studies that examined the ability of ASFV to survive and 
remain viable in different matrices, as evidenced by virus isolation. For categories of matrices that the Panel considers to be at risk of contamination with 
ASFV, but for which no data from experimental infection/virus survival studies had been identified, information on the matrix production/ processing 
parameters was collated from legal documents and peer-reviewed literature, to understand if the production/ processing of the matrix would allow the virus 
to remain viable, should the matrix have been contaminated with ASFV before production/ processing.  

In the next step, the data on ASFV survival in different matrix categories thus retrieved will be used in a mathematical risk pathway model that combines the 
probability of ASFV survival in a given matrix with several other sequential conditional events, leading to the combined probability of ASFV transmission to 
domestic pigs as the outcome.  

What we are seeking from you 

Before moving to the next step, EFSA would like to consult knowledgeable stakeholders about the completeness and appropriateness of the data retrieved.  

Particularly, we would like to check if 
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• the data on ASFV survival in different categories of matrices identified in the literature review is complete, or 
• if there are other studies on the survival of ASFV in these matrix categories that have not been captured so far.  

Further, we would like to understand 

• what is known about the production/ processing parameters that might affect ASFV survival, such as temperature-time curves, pH, etc., of those 
matrix categories for which ASFV survival has not been studied.  

Finally, we would like to see 

• if there are additional categories of matrices that need to be considered regarding the risk of transmitting ASFV to domestic pigs. 
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