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BTM AND NATIONAL SURVEILLANGE OF JD

Liam Doyle MVB MSc PhD, AHI programme manager for Johne's disease, discusses bulk tank
milk testing (BTM) and national Johne's Disease surveillance

Herds affected with Johne's disease (JD) can have reduced
milk production and higher rates of mastitis, infertility

and lameness, even before the severe signs of disease in
individual animals become apparent. Individual cattle with
infection can show severe weight loss and diarrhoea, leading
to death. Also in terms of on-farm methane production, JD

is listed as one of the key diseases considered to negatively
impact methane emissions from ruminants."?

Cattle are usually infected as calves by ingesting
(swallowing) Mycobacterium avium paratuberculosis (MAP)
bacteria from colostrum or milk or from their environment.
The bacteria are shed in dung from infected animals,
especially adult cattle, to contaminate the local environment
including bedding and udders and teats.

The bacteria may also be shed directly in colostrum and
milk. Calves may also become infected before birth. As

well as housing, the contaminated environment can

include pastures that have been grazed by cattle or have
been spread with slurry, and also fodder made from those
pastures.

Infection progresses slowly. For two years or longer, infected
animals usually remain without apparent disease and are
test negative. Progression of infection to clinical disease is
usually triggered by stress, most commonly due to peak milk
output in the second to fifth lactations but other stressors
such as calving, movement to a new herd, bullying, and
concurrent disease may be factors.

Faecal shedding of MAP increases as infection progresses,
but can occur before disease becomes apparent. Within

a herd, spread of infection is typically slow at first, but
gradually increases as the infection pressure increases and
more calves become infected each year. Key actions to
controlling infection are identifying high-risk animals (mostly
test-positive animals) for isolation and removal, and hygienic
conditions for calving and calf-rearing. The key to preventing
infection is to maintain a fully closed herd. For more
information, visit: https://animalhealthireland.ie/assets/
uploads/2021/07/JD-Fact-Sheet-2021-10-Reasons-to-
join-1)CP-FINAL.pdf2dI=1

National BTM testing

The Department of Agriculture, Food and the Marine (DAFM)
has been conducting a national screening programme

each spring and autumn from 2019 on bulk tank milk (BTM)
samples for a range of animal diseases, including JD.
Although relatively insensitive, the detection of antibodies

is a cost-effective method for monitoring and controlling
diseases such as JD.

All dairy processors provide milk samples from each milk
supplier to DAFM. Two rounds of testing are performed

each year, during spring and autumn with analysed results
currently available up to autumn 2022 (eight rounds of
testing) (Figure 1), although samples have not been available
for testing from all herds for all sampling rounds.

Results so far in the period 2019 to 2022 show that for each
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round of testing two to seven per cent of herds are deemed
to have a positive BTM sample (occurrence of antibodies
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Figure 1: Proportion of BTM samples tested, and associated
results, in national surveillance from 2019 to 2022 inclusive.

against MAP at a detectible level). This is considerably
lower than the estimated overall herd infection prevalence
in the national population (30 per cent). This disparity arises
due to the fact that the proportion of cows with antibodies
in positive herds falls below the threshold necessary to
consistently yield a positive result in bulk tank testing.

As a result, a negative outcome offers little assurance that a
herd is infection-free. However, a positive result is useful for
case detection, suggesting that the level of infection present
is at the upper end of the national profile. Peer-reviewed
studies indicate that the sensitivity of the BTM test for MAP
is on average low at 16 per cent® but that increasing levels
of herd prevalence (>nine per cent herd prevalence) are
associated with better performance of the test in the form of
increased test sensitivity®. In terms of specificity (ability of
the test to categorise uninfected herds as negative), figures
quoted for the test are 95 per cent.

This means, overall, the BTM test will pick out 16 per cent

of infected herds, but alongside this also disclose five per
cent of MAP-uninfected herds as false positive results. It is
however important to note that, rarely, factors such as recent
TB testing or exposure to closely-related bacteria in soil or
water may cause false positive results. Therefore, a positive
BTM result should be interpreted carefully, in consultation
with the herd's veterinary practitioner who is familiar with
the herd’s health profile.

Overall, during the period 2019 to 2022 a total of 17182 herds
have been BTM tested across any of the eight sampling
points with 3,117 herds tested positive at least once. 2,256
herds have returned only one positive result between 2019
and 2022, while 861 herds have tested positive on two or
more occasions (Figure 2).

Any herd which is not a member of the Irish Johne's Control
Programme (IJCP), and which discloses a positive BTM
result is informed of this result in the form of a letter from
DAFM. These letters were first issued in autumn 2022, with
the initial letters containing the results of five rounds of
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Figure 2: BTM herds and the number of times they have tested
positive in the eight sampling rounds between 2019 and 2022.
testing. Since autumn 2022, letters have been issued after
each spring and summer sampling round and contain all
dates on which a positive BTM sample was disclosed on the
farm.

BTM positive herds in the IJCP

Each herd which receives a letter from DAFM informing it

of a positive BTM result also receives an information leaflet

from Animal Health Ireland (AHI) advising the herd owner
to discuss the results with their veterinary practitioner and
register for the IJCP. Since September 2022, when letters
were first sent to herd owners informing them that they had
disclosed BTM positive result(s), 203 recipient herds have
joined the IJCP (which has a current total membership of

2,231 herds).

When a herd joins the IJCP it becomes part of an integrated

programme which is designed to provide control strategies

for the herd owner, determine prevalence of infection

and confirm presence, if faecal ancillary testing discloses

as positive. The programme comprises the following

components:

1. An annual veterinary risk assessment and management
plan (VRAMP) conducted by their approved veterinary
practitioner (a PVP who has completed AHI-delivered
training on the programme). A VRAMP will identify risks

. 1JCP Test negative pathway herd

015 1JCP BTM positive herd
2
B
c
a
2 o010
o
c
[}
=]
o
2
L 005

0.00

0 10 20 30
Herd apparent prevalence %

Figure 3: Distribution of herd apparent prevalence (HAP) levels in
BTM positive vs Test Negative Pathway IJCP herds with median for
each group included as dotted line.
that apply to your herd for introduction and spread of
infection, and establish agreed management changes.

2. Annual whole herd testing (WHT) of all eligible animals
(those aged two years and above) using individual blood
or milk samples.

3. Follow-up (ancillary) testing of dung samples from
animals disclosing at the ELISA blood or milk tests.

4. Herds that have one or more positive ancillary test results
are confirmed as infected and are provided with further
AVP input and advice through a fully-funded TASAH
(targeted advisory service on animal health) assessment.

Current results from IJCP data show that in over 100 of the

203 herds which have joined the IJCP (post receiving a

BTM letter indicating a positive result) and then completed

both their ELISA herd test and ancillary (faecal) testing of

individual highlighted animals confirmed JD at a rate of just
under 30 per cent.

Indeed, when we look at the herd apparent prevalence

(HAP) in Test Negative Pathway (TNP) IJCP herds and

compare their HAP levels to those of herds which have

joined the IJCP as BTM positive herds we find that the BTM
positive herds are associated with a statistically significant

higher HAP (Figure 3).

VETERINARY IRELAND JOURNAL | VOLUME 14 | NUMBER 2



Summary of BTM testing

BTM testing for JD has a low herd sensitivity (16 per cent)
which means that it is unsuitable for providing assurance
of freedom from MAP infection.® One significant advantage
of BTM testing is that sensitivity of the assay is greater in
higher prevalence herds making it a low-cost option for
detection of these higher prevalence herds.*

BTM testing functions as a low-cost screening test
meaning that positive results must be followed up with

a whole herd test (WHT) before any conclusions can be
drawn. This follow-up testing involves individually ELISA-
testing (milk or blood) all animals in the herd over two
years of age and applying confirmatory ancillary (faecal
PCR) testing to get a full epidemiological picture of the
herd. Given knowledge of the epidemiological picture of
the herd, application of the VRAMP/TASAH can provide
the herd owner with the effective practices tailored to their
herd to help mitigate JD on their farm.

Additional information and how to register for the
IJCP

Additional information about BTM testing and how to
register for the IJCP are available on the AHI web site
which can be accessed at the following link: https://
animalhealthireland.ie/programmes/johnes-disease/bulk-
tank-milk-testing-for-johnes-disease/
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You can also contact Animal Health Ireland for information
or to register for the programme, your veterinary
practitioner for herd-specific advice, or your co-op's milk
quality advisor.
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READER QUESTIONS AND ANSWERS

1. GIVEN APPLICATION OF THE JD BTM TEST ON
ONE OCCASION (SENSITIVITY=15 PER CENT/
SPECIFICITY=95 PER CENT) TO 20,000 HERDS
NATIONALLY WHERE JD HERD PREVALENCE IS
AT 30 PER CENT (6,000 HERDS), HOW MANY
TRUE POSITIVE HERDS WOULD YOU EXPECT
THE TEST TO PICK OUT?

A. 1,000

B. 900

C. 800

D. 700

2. GIVEN APPLICATION OF THE JD BTM TEST ON
ONE OCCASION (SENSITIVITY=15 PER CENT/
SPECIFICITY=95 PER CENT) TO 20,000 HERDS
NATIONALLY WHERE JD HERD PREVALENCE IS
AT 30 PER CENT (6,000 HERDS), HOW MANY
FALSE POSITIVE HERDS WOULD YOU EXPECT
THE TEST TO PICK OUT?

A. 1,000

B. 900

C. 800

D. 700

3. BASED ON THE RESULTS OF YOUR JD BTM

TESTING OF THE 20,000 HERDS NATIONALLY
IN QUESTIONS 1AND 2, WHAT WOULD YOU
ESTIMATE THE OVERALL NATIONAL HERD
PREVALENCE TO BE?
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A. 10 per cent

B. 8 per cent

C. 6 percent

D. 4 percent

4. WHAT IS THE EFFECT OF A HIGHER HERD
PREVALENCE ON THE SENSITIVITY OF THE JD
BTM ELISA TEST?

A. It reduces the sensitivity of the BTM ELISA test
significantly

B. It reduces the sensitivity of the BTM ELISA test
marginally

C. It does not affect the sensitivity of the BTM ELISA test

D. Itincreases the sensitivity of the BTM ELISA test

5. WHICH IS THE TRUE STATEMENT ABOUT
THE JD BTM TEST AS APPLIED IN IRISH DAIRY
FARMS?

A. With a negative BTM test, the interpretation is that the
herd is definitely free from JD

B. With a positive BTM test, the interpretation is that the
herd is definitely JD infected

C. The BTM test is a useful method for epidemiologists
to determine the prevalence of JD in the national dairy
herd

D. The BTM test is a useful method to pick out herds
that are likely to be heavily infected with JD but is also
likely to return a negative test result for many infected
herds
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