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Diagnostic tests for Salmonella

What is Salmonella?
Salmonella bacteria are a group of organisms that cause salmonellosis, a disease that can
affect both animals and humans. Salmonella can live in the digestive tract of a wide range
of mammals (including people), birds and reptiles and are present worldwide.
For more information about the transmission and importance of Salmonella click here.

What tests exist to detect infection by Salmonella in pigs?
There are several tests to detect Salmonella in pigs. Most of them can be classified as either
tests that detect antibodies (large proteins) or bacteriological tests. Antibody tests do not
detect the organism itself; they are indirect tests which detect the immune response of the
animal to the organism, i.e. they provide evidence that the pig has been infected.
Bacteriological tests detect the presence of the organism itself (a direct test) either by
growing it in the laboratory or by detecting the DNA or genetic material of the organism
using what are known as molecular tests (usually PCR tests).
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Antibody tests

LEVEL

When a pig is infected with Salmonella, this triggers the body to develop a detectable
immune response to the organism, i.e. to generate antibodies against Salmonella. However,
the production of antibodies does not happen immediately after infection; it takes some
time, up to two weeks, for that to happen (Figure 1). Antibodies to Salmonella remain
detectable for an extended period of time after infection, usually weeks or months, but
may or may not persist for life of a fattening pig. An antibody test is considered an indirect
test as the test does not measure the organism itself but exposure to the organism at some
point during the pig’s life.

TIME OF
INFECTION
ANTIBODY LEVEL
SALMONELLA SHEDDING

TIME
Figure 1: Soon after infection with Salmonella a pig starts shedding Salmonella (green
line) in its faeces and after some time it starts developing antibodies against the
organism (blue line).

There are several antibody tests that can use blood or meat juice as the matrix for testing.
Meat juice is the drip fluid released from meat after freezing and thawing. It can be
collected at the factory and sent to a laboratory to be analysed.
In Ireland, the National Salmonella Control Programme (NSCP) establishes the prevalence
of Salmonella in pig herds by detection of antibodies at slaughter using meat juice
samples.
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Bacteriological tests
Bacteriological tests carried out on faecal samples measure whether a pig is shedding
Salmonella at the point in time when the sample is collected. They can measure if the
organism is present or absent in a sample or quantify how much organism there is in a
sample. Testing can be carried out on a variety of sample types, including lymph nodes,
caecal contents and faecal samples. Lymph node and caecal content samples are usually
collected at slaughter, while faecal samples are usually collected on farm. Bacteriological
tests usually require culturing (growing) the organism in the laboratory to detect or
quantify its presence. The advantages of this method are that a positive result confirms that
active infection is present on the farm, allows the strain of Salmonella to be determined
(known as serotyping) and potentially indicates the presence of strains that are of public
health significance. It also allows testing the susceptibility of the strain against a variety of
antibiotics to determine if resistance is present.
A pig infected with Salmonella usually starts shedding the organism before the antibody
response can be detected (Figure 1) but unfortunately shedding may be intermittent. That
is why a negative result from bacteriology for a pig does not rule out that the pig is infected
with Salmonella.
PCR tests have been developed for detection of Salmonella but culture is more widely used
as it allows testing for antibiotic susceptibility whereas PCR does not.
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The current National Salmonella Control Programme (NSCP)
in Ireland
The current NSCP is based on antibody detection on meat juice samples collected at
slaughter. Each farm that sends more than 200 pigs to slaughter per year is included in
the programme. Each month six samples are collected at slaughter and sent to the Central
Veterinary Research Laboratory in Backweston to be tested. The number of samples
positive from the six tested is used to calculate a score for each farm. This score is based on
the results of the last three assessments (A1, A2, A3) with a weighting of 20:20:60, i.e. the
results of the most recent assessment (A3) have a weight of 60%, while the results of the
second and third most recent assessments (A1 and A2) each have a weight of 20%.

For example, for a farm that has:
•

33.3% of samples positive for the month of April (A1).

•

50% of samples positive for the month of May and (A2).

•

66.7% of the samples positive for the month of June (A3).

Its score will be:
(33.3 x 0.2) + (50 x 0.2) + (66.67 x 0.6)
(6.7)

+

(10)

+

(40)

=

56.7

This gives the final score that is given by DAFM to each factory and that is used by the factory
to manage the order in which your pigs should be slaughtered. Depending on prevalence
result, farmers receive their score either on a monthly or quarterly basis.
The current NSCP stipulates that herds with scores equal to or greater than 50% are
subjected to different measures at slaughter. Pigs from these herds must be transported to
the slaughterhouse separately and pigs from such herds need to be slaughtered at the end
of a day’s production (or on a specific day). Furthermore, high risk body parts (liver, lungs,
viscera and meat from the head) of pigs from herds with a score higher than 70% have to
be declared unfit for human consumption and therefore discarded.
Annual culture of faecal samples collected at farm level will be introduced as part of the
NSCP. This will be done on all farms participating in the NSCP. If the samples are positive
for Salmonella they will be serotyped (i.e. the strain of Salmonella present at farm level will
be determined). A farm can have more than one strain of Salmonella. Please look at the
factsheet 'Salmonella in pig production' to learn more about Salmonella strains.
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What does my score mean?
As antibody tests are indirect tests, a positive result means that your pig has been exposed
to Salmonella at some point during its lifetime. The higher the score the higher the number
of pigs that have been exposed to Salmonella on your farm. However, because it takes time
to produce antibodies, a pig that is negative for Salmonella when leaving the farm and that
becomes contaminated by Salmonella on the truck or in the lairage will not show a positive
meat juice result. Pigs that acquire Salmonella on farm in the two to three weeks prior to
slaughter may also be negative in blood or meat juice tests as there has not been sufficient
time for them to produce antibodies. However, such pigs are likely to be bacteriologically
positive.
If your score is greater than zero, seek advice from your private veterinary advisor to review
your Salmonella control plan.

My score is zero, does this mean that my herd is free from
Salmonella?
Not necessarily! Pigs can be infected with Salmonella very early in their lifetime and at time
of slaughter their level of antibodies against Salmonella can be low enough for the antibody
test to record a negative result. Furthermore, the number of monthly samples taken at the
abattoir (6 samples per batch) is low enough that it is possible that by chance samples are
collected only from pigs without antibodies against Salmonella.
We have estimated that for a sample size of 6 with negative results, from a batch of 200,
the probability or chances of the prevalence being less than 10% at farm level (i.e. low
prevalence) is 58%, but with repeated rounds of negative tests over the year, this increases
to 85%. Therefore, what seems to be a low prevalence might not be!

Pig HealthCheck

AnimalHealthIreland.ie

Pig HealthCheck is an Animal Health Ireland led programme co-funded by pig
producers and DAFM, with the aim of improving the profitability and sustainability
of the Irish pig industry through improved animal health. If you want to know
more about the Pig HealthCheck programme visit AHI website click here.
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INTELLECTUAL PROPERTY
All images contained in this leaflet are the property of AHI, or have been included with the permission of the owner. Please seek permission
from AHI if you wish to use these images and provide the correct attribution of ownership when reproducing them. If reusing any other material
in this leaflet, please attribute AHI as the source.
IMPORTANT NOTICE - DISCLAIMER
This leaflet is issued and shall be read only on the basis that it will not relied upon by any person as a basis for any act or omission or otherwise without
obtaining professional veterinary and health and safety verification and advice and that no liability or responsibility to any person is accepted or shall
be incurred, and no recourse or claim by any person will be made, by or against AHI,any stakeholder, collaborator, officer, agent, subcontractor or
employee of AHI, any member of the Technical Working Group, any contributor to, author, publisher, distributor, reviewer, compiler or promoter of
or any other person in respect of or in connection with the leaflet or the contents thereof or any matter omitted therefrom.No representation or
guarantee is given, whether by AHI or any other such person, that the contents of this information leaflet are comprehensive, up to date, or free from
error or omissions, nor that the advice provided is appropriate in every particular circumstance.
The contents of this information leaflet are not intended to be a substitute for appropriate direct advice from your veterinary practitioner. Appropriate
veterinary and health and safety advice should be taken before taking or refraining from taking action in relation to the animal disease dealt with in
this information leaflet. The contents of this leaflet may be updated, corrected, varied or superseded from to time by later publications or material on
the AHI website and reference should be made to that website accordingly.
Any references in this booklet or links in the AHI website to external websites or other resources are provided for convenience only and the contents
thereof are not to be considered as endorsed thereby.
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