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EQUIVALENCE REQUEST: 
 
Denmark requested an equivalence determination for an alternative post-mortem 
inspection i.e. visual inspection instead of palpation and incision of lung and liver and 
their associated lymph nodes of slaughtered market hogs.  For purposes of determining 
equivalence, Danish market hogs are of the 220-240 pounds /six months of age range; the 
alternative post-mortem inspection procedure is not applicable to sows, boars, and roaster 
pigs.  
 
BACKGROUND: 
On December 16, 2008 in an FSIS-Denmark bilateral meeting a team of FSIS experts met 
and reviewed Denmark’s Supply Chain Inspection system, and presentations by Danish 
officials.  The Supply Chain Inspection system allows inspection of market hogs raised 
under an integrated quality control program coupled with an on-site verification at 
slaughter establishments of visually inspected carcasses and organs to ensure that passed 
carcasses and parts are wholesome and not adulterated.  As a part of this inspection 
system, on December 24, 2008, FSIS approved Denmark’s use of an alternative post-
mortem inspection procedure omitting the incision of mandibular lymph nodes for market 
hogs used to detect granulomatous lymphadenitis which is mitigated through on-farm 
controls that are assessed and reported through government oversight when hogs come to 
slaughter. 
 
As a part of this Supply Chain Inspection system, in April 2010, Denmark proposed 
another alternate visual only post mortem inspection procedure,  omitting the palpation of 
mesenteric lymph nodes of slaughtered market hogs used to detect granulomatous 
lymphadenitis  is mitigated through on-farm controls that are assessed and reported 
through government oversight when hogs come to slaughter.   After reviewing a risk 
assessment supporting this alternate procedure, FSIS approved it on February 29, 2012.   
 
On September 13, 2013 Denmark proposed an additional visual post-mortem inspection 
procedure to omit the palpation of lung and liver and their associated lymph nodes of 
slaughtered market hogs used to detect granulomatous lymphadenitis,   which is 
mitigated through on-farm controls that are assessed and reported through government 
oversight when hogs come to slaughter.  At slaughter, FSIS inspectors observe the ventral 
and dorsal surfaces of the liver and lung surfaces and the associated lymph nodes for 
abnormalities.   This visual observation of the liver and lungs in conjunction with the 
visual observation of other viscera and discretionary incisions of the mandibular lymph 
nodes as proposed by the Danes are expected to be sufficient to detect abnormalities such 
as pneumonia, visible abscesses, and lymphoma that may be seen domestically.  As 
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Denmark’s proposal was already in compliance with FSIS’ inspection procedures there 
was no equivalence determination necessary.  The following evaluation is for this 
inspection procedure.  Granting equivalence for this alternate post mortem inspection will 
result in visual inspection in the entirety of the finisher pigs from controlled housing to 
the slaughter house.  
 
Additionally, Denmark provided a risk assessment that was conducted in three Danish 
establishments from October to November 2012.  The sample size of this assessment was 
3,000 market hogs that were exclusively raised indoors.  This risk assessment provided a 
comparison of visual post-mortem inspection with traditional post-mortem inspection.  
This risk assessment was independently evaluated by the Technical University of 
Denmark   
 
Denmark’s risk assessment identified the most common pathologies that have the 
potential to be overlooked with a visual only mode of inspection.  These were embolic 
pneumonia in the lungs and liver abscesses.   
 
Denmark conducted an exposure assessment to assess the intended use of the tissues 
(lungs, livers), and estimate the amount of exposure the consumer would have to them.  
This assessment concluded that the risk of food safety exposure related to the lungs and 
livers is negligible because:  
 

1) Lungs from market hogs are inedible in Denmark, and the bacteria causing 
embolic pneumonia are not found in muscle;  

2) The prevalence of liver abscesses is very low, and likely to be detected during 
visual observation.  Additionally, most livers are used for pet food in Denmark.  
There are some livers that are used for human food, but in these cases the livers 
will undergo a manual inspection and abscesses would be detected; 

3) Denmark’s data indicate that if 18 million market hogs are slaughtered in a year 
(which they typically do) then it could be expected that 5,400 (0.03%) cases of 
embolic pneumonia and 234 (0.0013%) cases of liver abscesses can occur.  

4) Using the comparative study of visual only versus traditional inspection and the 
sample size of 3,000 hogs it was determined that one out of three cases of embolic 
pneumonia was missed by traditional inspection, and that one out of five cases 
were missed by visual only inspection.  Using these figures, it can be assumed 
that 1,800 cases of embolic pneumonia would be missed by traditional inspection, 
and 1,080 cases of embolic pneumonia would be missed by visual only inspection 
in a year.    

5) There were only two livers with abscesses found during the data collection period, 
and they were both detected visually.  The low number of abscesses collected help 
to support the claim of a low prevalence, and that in the expected 234 cases to be 
seen in a year, the vast majority can probably be detected with visual inspection.        

  
Through data collection Denmark has identified that the greatest foodborne risk is related 
to the presence of Salmonella spp. and Yersinia enterocolitica and the cross 
contamination that comes from palpation.  Denmark has had a Salmonella surveillance-
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and-control program in place since 1995.  Yersinia is most effectively controlled through 
hygienic slaughter practices.  The food safety risk associated with both of these identified 
pathogens can be greatly reduced through the implementation of a visual only inspection 
model. 
 
The risk assessment also took zoonotic diseases that are of a particular concern with 
swine into consideration although the risk of exposure to hogs that are raised exclusively 
indoors is very low.  The specific diseases that were considered included:  
 
Tuberculosis (TB) – Denmark has been free of TB since 1980, 
Foot and Mouth Disease (FMD) – Denmark is recognized by the OIE as being free of 
FMD with its last case being observed in 1983,  
African Swine Fever (ASF) – ASF has never been reported in Denmark,  
Classical Swine Fever (CSF) – Denmark is free of CSF with its last case being reported 
in 1933, 
Aujeszky’s Disease – Denmark has been free of Aujeszky’s disease since 1991, 
Brucellosis - Denmark has been recognized as free of Brucellosis by the EU since 1979,  
Trichinellosis – Trichinella has not reported in Denmark since 1930,  
Porcine Reproductive and respiratory Syndrome (PRRS) – PRRS is endemic in Denmark, 
but is a notifiable disease.  It is unlikely that PRRS could be detected at post-mortem, but 
is more likely at the farm.  Omitting the incision/palpation of the lungs and livers would 
not affect the ability to detect PRRS 
 
Denmark’s conclusion to their risk assessment, and confirmed by the Technical 
University of Denmark, is that there is no risk to food safety if the visual post-mortem 
inspection of market hogs raised exclusively indoors replaces traditional post-mortem 
inspection. 
 
 
FSIS FOOD SAFETY MEASURE:  
 
The purpose of post-mortem inspection of livestock is to protect the public health by 
ensuring that carcasses and parts that enter commerce are wholesome and not adulterated.  
To achieve this goal, in swine slaughter establishments operating under traditional 
inspection or in those establishments operating under the HACCP-Based Inspection 
Models Project (HIMP), FSIS inspectors perform ante-mortem and post-mortem 
inspection procedures to detect diseases, abnormalities, and contamination of livestock 
carcasses and parts.   
 
In establishments operating under HIMP, FSIS requires that the establishment implement 
ante-mortem and post-mortem sorting procedures and present to FSIS only normal and 
healthy-appearing animals and carcasses and parts that are wholesome and free of 
defects.  HIMP also requires additional FSIS verification procedures to ensure that the 
establishment produces only safe, wholesome products.  
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OBJECTIVE OF THE FOOD SAFETY MEASURE:   
 
FSIS inspectors conduct ante-mortem inspection of live swine and post-mortem 
inspection of carcasses and parts on a carcass by carcass basis.  In market age swine, 
FSIS performs inspection under either the traditional inspection system or under the 
HIMP inspection system.  In both cases, inspection procedures are intended to identify 
and remove unwholesome and adulterated carcasses and parts from the food supply. 
 
EQUIVALENCE CRITERIA:   
 
The criteria used for making an equivalence determination for an alternative post-mortem 
inspection procedure for market-age hogs are set forth below: 
 

1. The government inspection service administers an inspection program that is at 
least as effective at identifying and removing unhealthy animals, adulterated 
carcasses, parts and resulting products from the food supply chain as are the FSIS 
post-mortem inspection procedures for the head, viscera and carcass.  
 
2. The government inspection system requires the use of prerequisite programs that 
reduce the incidence of food-borne pathogens in market hog carcasses presented for 
inspection. 
 
3. The incidence of diseases in market hogs, such as TB, is not higher than the 
incidence in the United States. 
 
4. The market swine must be born and raised in the country. 
 
5. The government inspection service must implement a government verification 
program to check the accuracy of the visual inspection program for the removal of 
both food safety and non-food safety defects (other consumer protection defects).   

 
EQUIVALENCE EVALUATION:  

The government inspection service administers an inspection program that is at least as 
effective at identifying and removing unhealthy animals, adulterated carcasses, parts and 
resulting products from the food supply chain as are the FSIS post-mortem inspection 
procedures for the head, viscera and carcass.  

This criterion is met.  As per Denmark’s Supply Chain Inspection system, Denmark uses 
a combination of pre-slaughter data collection and post-mortem inspection to ensure the 
identification and removal of diseased carcasses and parts from the food supply.  Pre-
slaughter data must be presented to the slaughter establishment prior to slaughter of the 
swine.  The Official Veterinarian at the slaughter establishment will verify that this 
information is supplied to the slaughter establishment. Without this information, swine 
will not undergo slaughter.  This system allows for full traceability of swine and provides 
the health information of all swine prior to slaughter.  Ante-mortem inspection occurs in 
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the same way as conducted by FSIS.  The proposed alteration to post-mortem inspection 
is related to the visual inspection instead of palpation of the lung and liver and their 
associated lymph nodes of slaughtered market hogs.  Denmark has conducted, and 
submitted to FSIS, a risk assessment1 which focused on the areas of swine carcass 
inspection that will be altered under their “Supply-Chain Inspection” proposal.  This risk 
assessment was conducted on the visual inspection of the lungs and liver and their 
associated lymph nodes instead of palpation of slaughtered market hogs. 

Denmark conducted a study on comparing visual and traditional inspection (palpation) of 
the lungs and liver.  A sample size of 3000 was assessed.  Embolic pneumonia in lungs 
and liver abscesses were identified as the lesions that might be overlooked if visual 
inspection was conducted because of their small size and location behind the backside of 
the organ.   

The outcome of this risk assessment study was that the changes proposed: 

1. Did not have a significant impact on food safety.  Neither did it have a negative 
impact on the assessment of animal health as well as the assessment of the welfare 
of the pigs. 

2. According to the slaughter house statistics embolic pneumonia in lungs and liver 
abscesses lesions occur at a low prevalence.  

3. Denmark typically slaughters about 18 million finisher pigs. The risk assessment 
found that one of three cases of embolic pneumonia was missed when conducting 
visual inspection.  It was estimated that, in a worst case scenario, 1800 cases of 
embolic pneumonia will be missed per year. 

4. The study concluded that the risk of human exposure related to the hazards 
identified in embolic pneumonia were negligible because: 

a. lungs are not considered edible tissue 
b. meat from pigs with embolic pneumonia that escape detection seems low, 

because the bacteria are normally not present in the muscle tissue and if 
present it is in low numbers, and these bacteria are not food borne 

c. low numbers of abscesses present in the carcasses associated with pyaemia 
are most likely found during cutting 

d. hazards found in relation to the embolic pneumonia did not have a 
significant zoonotic potential and do not show up in the human statistics – 
hence they do not seem to have a relevance for food safety 

 

1 Assessment of risk associated with a change in meat inspection- Is mandatory palpation of the liver and 
lungs a necessary part of meat inspection of finisher pigs?  By Pacheco Goncalo, Amanda Brinch Kruse, 
Lis Alban, and Jesper Valentin Petersen.  Danish Agricultural & Food Council and University of  
Copenhagen, Denmark. Translated into English February 28, 2013  
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5. The study concluded that the risk of human exposure related to the liver abscesses 
is very low because: 

a. prevalence of liver abscesses is very low 
b. will most likely be identified during meat inspection. Livers that are 

intended for human consumption undergo manual inspection; therefore 
abscesses or any other lesions of the liver would be found. 

Therefore, there is only a negligible risk involved in visual inspection of lungs and liver 
and their associated lymph nodes. This assessment covers only finisher pigs that 
originated in controlled housing farms where the animals were raised under controlled 
conditions.  Thus this alternate post-mortem inspection is effective at identifying and 
removing unhealthy animals, adulterated carcasses, parts and resulting products from the 
food supply chain.  There is a separate criterion below that requires that the swine be 
market age hogs that are raised under controlled housing so an equivalence determination 
of this inspection procedure would require that this condition be met.   

The government inspection system requires the use of prerequisite programs that reduce 
the incidence of food-borne pathogens in market hog carcasses presented for inspection.  

This criterion is met.  As described above, Denmark uses a combination of pre-slaughter 
data collection and post-mortem inspection to ensure the identification and removal of 
diseased carcasses and parts from the food supply.  This information includes but is not 
limited to: feed, pathogen testing, medical treatments, etc., exchanged between primary 
producers, the slaughterhouses and the competent authority.  Pre-slaughter Supply Chain 
Information data must be presented to the official inspector, and any information that 
may cause health concerns must be presented to the official veterinarian prior to ante-
mortem inspection of the swine.  The Official Veterinarian at the slaughter establishment 
will verify that this information is supplied to the slaughter establishment.  Without this 
information, swine will not undergo slaughter.  Official veterinarians at the slaughter 
establishment are allowed to use their own professional opinion in deciding if the herd of 
swine should be allowed to undergo visual inspection or traditional inspection.  Any 
findings that would affect the inspection method (visual vs. traditional) will become 
historical data connected to the supplying farm, and will be presented as Supply Chain 
Information for the next herd of swine arriving at the slaughter establishment from that 
farm.  This system allows for full traceability of swine and provides the health 
information of all swine prior to slaughter.     

The incidence of diseases in market hogs, such as Tuberculosis (TB), is no higher than 
the incidence in the United States.   

This criterion is met.  Denmark has been recognized as free of Mycobacterium bovis 
(bovine tuberculosis) since 1980.  A large-scale surveillance program in cattle in 
Denmark is in place ensuring a constant documentation of the free status.  Denmark has 
acknowledged the rare occurrence of Mycobacterium avium.  Because it is known that M. 
avium can be spread by bedding material EU countries require that bedding material 
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(traditionally peat) be heat treated to mitigate this risk.  If the bedding is not heat treated 
it is not allowed to be used.  

The market hogs must be born and raised in the country.   

This criterion is met.  In order to qualify for this program, the producer must demonstrate 
that the market hogs are of Danish origin.  Only swine that have been raised indoors since 
weaning, and are raised under controlled circumstances are eligible for this inspection 
procedure.  There is complete segregation of the swine from other species while on the 
farm, during transport to the slaughter establishment, during lairage and slaughter.  

The government inspection service must implement a government verification program to 
check the accuracy of the visual inspection program for the removal of both food safety 
and non-food safety defects (other consumer protection defects).   

This criterion is met.  In 2008 the Danish Veterinary and Food Administration (DVFA) 
submitted performance standards for verifying inspection for the removal of both food 
safety and non-food safety defects.  These standards were introduced for all market hog 
slaughterhouses on January 1, 2009.  The standards include: 1) not more than 5% non-
compliances for inspection tasks (palpation, incision and hygienic behavior), 2) not more 
than 6% cumulative non-compliances for pathological findings (2% for the carcass, 2% 
for the plucks and 2% for other organs), and 3) for hygienic slaughter not more than 2% 
non-compliances for contamination in general and 0% fecal contamination.  The quality 
of the meat inspection is conducted by the official veterinarian by checking 100 carcasses 
including organs per line per shift after post mortem inspection.  If non-compliances 
exceed the performance standards then additional instructions are given to the staff and 
the frequency of checks is increased. 
 
In 2011 the DVFA revisited the standards and made changes.  
 
Main changes in the new performance standards: 

• The standard is covering the overall performance monitoring of the whole meat 
organization, however the daily check of the official auxiliaries is not part of this 
standard.  Their performance continues to be checked daily by the official 
veterinarian, but it is no longer considered a performance standard. 

• Greater focus on evaluation and corrective actions 
• Key performance indicators to compare between slaughterhouses 
• New sample frequencies according to the principles in DS/ISO 2859-1 
• New procedures for supervision 

 
Number of samples: 

• Number of samples is statistically calculated and depends on the number of pigs 
slaughtered at a particular slaughterhouse.  One sample consists of ‘one animal’ 
i.e. ante-mortem, post-mortem (carcasses, plucks, intestines, etc.) inspection and 
inspection on the rework platform.  
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• At a minimum 5 procedures for each sample.  The supervisor makes an inspection 
of the procedures (palpation, incision, behavior), and the supervisor makes an 
ordinary inspection of carcasses which have already been through post-mortem 
control to make sure the right decisions are made by the inspectors.  

• If food safety is compromised there will be an immediate correction. Furthermore 
there will be a monthly evaluation.  At the monthly evaluation a 3% 
differentiation is accepted without changing sample size.  If more than 3% the 
frequency will go up.  Focus will be on follow-up to make sure the right 
corrective actions are made. 

 
Other verification procedures: 

• The absence of visible fecal contamination is monitored on a daily basis.  The 
inspection is done after post-mortem inspection but before the carcasses enter the 
chilling room. 

• Evaluation of individual staff members takes place every third year and is used as 
a tool for development of the individual staff member. *This does not pertain to 
slaughter establishments so it plays no role in a determination of equivalence for 
this program.  It is only relevant to small food businesses, i.e., restaurants.  

• The official veterinarian checks the work of official auxiliaries on a daily basis.   

Denmark has observed that these performance standards have been a viable tool to 
supervise and assess the quality of the meat inspection at each slaughterhouse.  There are 
no changes in the verification programs and this was verified by e-mail correspondence 
on January 17, 2014.   
 
The Danish risk assessment verified that when an official inspector finds ingesta and/or 
bile on one organ it is linked to other organs (other pluck and visceral offal) and the 
carcass.  This could cause concern regarding generalized sanitary dressing procedures.  In 
this case the food business operator and the official inspectors heighten their focus on the 
dressing procedures.  Corrective actions and preventive measures will be implemented as 
needed, and will be verified by the official inspector.  

FSIS asked Denmark if DVFA provides for inspection during processing, and if the 
official personnel are trained to identify pathology of the liver during further harvesting 
procedures.  Denmark responded that the meat inspection is sufficient and meets all 
relevant requirements.  The standards and verification procedures that Denmark has 
implemented are viable tools to assess the meat inspection and secure food safety.  There 
is an on-going and monthly evaluation of the Key Performance Indicators with focus on 
corrective actions. 

Denmark has implemented a government verification program to check the accuracy of 
the visual inspection program for the removal of both food safety and non-food safety 
defects.  Therefore, this criterion meets FSIS requirement.   
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RECOMMENDATION: 

FSIS has determined that Denmark’s request for an equivalence determination for an 
alternative post-mortem inspection i.e. visual inspection instead of palpation of lungs and 
liver and their associated lymph nodes of slaughtered market hogs meets the established 
criteria.  Therefore, Denmark’s equivalence request should be granted.   

 

CONCURRENCE/OPPD: 

                                    10/7/15 

__________________________________                     __________________ 

Daniel Engeljohn                                           Date   

Assistant Administrator 

OPPD, FSIS 
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