K-~

RS‘ SiblYiRlBC Honi civ
MyHealth§lBRd.cony i
Uhited Ki *Ua ¢
_dicksiblef@8oliom

¥

-




Key messages

Key elements of Johnes Management

Principles of infectious disease prevention and
control

Testing for the presence of infection

Testing for the control of infection

Current management strategies in UK dairy
herds



Q A National Johnes management
myhealthyherd.con programme for dairy herds

 Education
» Vets, farmers, processors, industry

e Engagement
e Vets and farmers, incentives and benefits

e Define herd risks and status

* Risk analysis and surveillance tests to determine herd
status

e Strategy and tasks

» Prevention in the low prevalence, test negative herds
» Control in the test positive herds



QQQ The four pillars supporting the

myhealthyherd.com health status of a herd

Health status of the herd

“Making herds healthier”
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OO Define the Disease

myhealthyherd.com Sta‘tu S Of th e h e rd

e RIsks
— Blosecurity
— Biocontainment

e Presence of infection — test

e Immune status and resilience
— Vaccine status
— Susceptibility

“Making herds healthier”



@4 Creating arisk profile for
myhealthyherd.mm the herd

 Biosecurity risks = -
risks of disease entry i O '
Into the herd ~_ N'F &
— Cattle B oy
— People ‘
— Environment

 General and disease
specific risks

e Specific to herd type:
beef and dairy

Biosecurity in the beef herd

Sibley

In Practice 2014;36:5 238-248 d0i:10.1136/inp.g2829
Biosecurity in the dairy herd

Sibley

In Practice 2010;32:7 274-280 d0i:10.1136/inp.c3913



@& Creating a risk profile for
myhealthyherd.com th e h ar d

e Bio-containment risks
= the risk of disease
spread within the herd

e ¢ Gene_r_al gnd disease
specific risks

e The multiplier of
disease within the herd

e (and may influence
persistence)

i .
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myhealthyherd.com O — the ablllty tO |nfeCt

The number of that one sick person will infect (on average) is called R,,.
Here are the maximum R values for a few viruses.

more contaglous

AN SN

Hepatitis C (2) Ebola (2) HIV (4) SARS (4) Mumps ( Measles (12)




ldentifying the high risk

WL

myhealthyherd.com

e Beware of the Red —
Red herd

e This herd is at high

risk of entry and high

risk of spread

 The herd may not yet
be infected, or may not
be detected as
Infected!

e |nfection in this herd Is
likely, and will spread
rapidly




@ The biggest risk of Johnes entering

myhealthyherdo. @ herd is through the purchase of
Infected cattle that then become
Infectious and spread the disease
within the herd

R

|||||||||||||m|u||'uu|[|l|u!u|||' ” ! lm ,””: ||I||‘||u‘||||1||m|m Wl , ° Beware the Stock bu”

« The original animal may
be long gone by the time
Infection is discovered.

 Manage the risks — by
buying down the risk
gradient

There can be atime lag of 4 — 8
years before infection is
discovered!
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Define the current infection status of the herd:
Testing for the presence of infection

e |s the herd infected?

* If so, what is the current
prevalence of infection?

* The risk data will provide
iInformation about:

— The likelihood of infection
being present

— The prediction of future
prevalence

“Making herds healthier”
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Q—Q Available surveillance tests to
myhealthyherdon [ndicate the presence of infection

1. The organism
— Direct smear

— Culture
— PCR
— Phage

2. Response to
exposure and
Infection
— Clinical signs

— Post mortem
examination

— Serology

“Making herds healthier”



&4 Herd tests for the presence of
mheldyhede - infection using serology

1. Bulk milk antibody
This report analysed 6480 herds. It is concerned with johne's disease

— P O O r S e n S |t|V|ty cal::’a[t?aoskesoaftsiasi{)yhﬁ:l? ignoring unknowns, in the full myhealthyherd

. Status of Johne's in dairy herds
— Low price

2. Whole herd screens T @
— Good sensitivity

- EX p e n S ive Status | Status name Quantity Percen t
o Red 1366 36.7%
3. 30 Cow targeted Y |
" i t 349 35.0%
S C re e n 0 Disease presen

— Good sensitivity

— Low price
“Making herds healthier”



oo Selection of cows for the
myhealthyherd com 30 COW SscCreen

 |f infection Is present
In the herd, select
those most likely to
test positive
— Age
— Cell count
— Production
— Stage of lactation
— Other health issues

“Making herds healthier”



QOO The 30 cow targeted screen
myhealthyherd con Hanks et Al Cattle Practice

Table 5. Percentage of the known positive herds detected by a 30 cow screening based on targeted and random
selection, compared in different within-herd prevalence categories.

% herds where positive cow(s) were detected using:

within-herd prevalence of JD n herds Cumulative % of all Targeted selection of Random selection of 30 cows*
milk ELISA positive cows herds 30 cows
<1% 5 1% 40% 23%
1% to <2% 24 8% 79% 43%
2% to <3% 31 16% 77% 57%
3% to <4% 32 24% 97% 70%
4% to <5% 39 34% 97% 79%
5% to <6% 28 41% 93% 85%
6% to <7% 33 50% 100% 90%
7% to <8% 25 56% 100% 93%
8% to <9% 24 63% 100% 95%
9% to <10% 33 71% 100% 97%
>=10% 111 100% 99% 99%
ALL herds 385 95% 84%

* median outcome of 100 Monte-Carlo simulations

Is targeted milk sampling an effective means of detecting Johne’s disease in dairy herds?
J D Hanks, N M Taylor, M A Kossaibati

Published: 1st May 2014 Issue: 1 Page: 26 Vol: 22



?lhﬁ’ lllll Blood or Milk?

« Same antibody, same
test

« Milk antibody Is a
direct correlation with
blood, but can vary

« Milk antibody affected
by

— Stage of lactation
— Yield

“Making herds healthier”



ch’lhyu MAP Antibody: variations

« Antibody Is produced when cellular
Immunity fails

e Immuno-stimulation may precipitate
production of antibody
— Other infections

 Release of MAP from the macrophages

may stimulate ab = predict infectious
animals

“Making herds healthier”
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myhealthyherd.com N eXt Ste pS

e Prevent infection In
the test negative

herds
— Manage biosecurity

— Monitor closely
Control infection In
the known infected

herds

— Select an appropriate
control strategy

— Monitor progress

OSSO Risks and status:

“Making herds healthier”
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thealttherd.com

Myhealthyherd Risk of
spread report

Key document that
will determine the
future Johnes
management of the
herd

|dentifies and
guantifies the
“multiplier” of
disease in the herd

Used to predict
future prevalence

[West Ridge Demo]:[Demo dairy herd] &

Home Health

Records Tasks T

Biosecurity Manager - Johne's disease-spread

Settings

Cow to Calf

&

Red - high risks

&

Red - high risks

Milk and Colostrum

General comments:

Red risk of spread: Your herd has a high risk of Johne's disease spread.
You should take steps to reduce the risk of Johne's disease spread and undertake an active
the disease is established within the herd. Please ask your vet to complete a myhealthyherd

Risks of Johne's disease spread within my Dairy herd.

Relative risks of Johne's spreading.

Relative risks

Youngstock

esting program to establish herd prevalence. Your herd is particularly at risk if you are also score red for risks of disease entry or if
hne's disease control program to minimise your disease impactand costs.

Predicted prevalence

2015

2016

2017

2019

2020
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Control strategy options

Title Description Suitable for
::r:':-::loved Improve farm management (IFM) to Herds planning to reduce Johne's disease spread and incidence over a 5 year + horizon or
AR reduce the spread of infection from any herd wishing to reduce the risk of Johne’s.
(IFM) g adult cows to calves. Optimal for moderate to low prevalence herds aiming for green status.
Improved Improved farm management (IFM)
Farm combined with testing to help reduce  |Herds planning to reduce Johne's disease spread and incidence over a 5 year + with the
Management |identify infectious cows for additional ability to identify infected cows earlier for proactive management.
|and Single  |management and reduce risk of calf  |ldeal for moderate prevalence herds wishing to improve the success of IFM
Test infection.
Improved Test and cull’ in addition to improved
Farm farm management (IFM) to reduce the  |For low prevalence herds with high aspirations for control. Aiming for green or accredited
Management, |spread of infection from adult cows to  |status over 5 year+ period..An aggressive strategy not economic for high prevalence herds.
Test and Cull |calves.
“Firebreak" For high prevalence herds where IFM control measures are difficult to apply and desire to
Vaccimation “Firebreak” vaccination to reduce the reduce the impact of clinical disease within the herd only. NOT suitable for herds wishing
and Improved spread of infection from adult cows to  |to demonstrate low prevalence in the future or trade with non vaccinating herds as
Farm calves for 3-5 years progressing to vaccinated cattle can still spread disease and interfere with JD tests. Vaccination used as
improved farm management (IFM). short term measure to damp down prevalence and then progress to fully implemented IFM
Management
in 3-5 years.
: - s - Herds with green entry risks and zero prevalence. Not recommended for herds of unknown
Biosecurity |Johne's disease entry risks are green , S bl .
proectand_and whol erdscreens showie 101U O o Al Rt e ecion S proserLans odl s ont e
Monitor disease is absent P g gl P DSYCRONCCaNE R
assessments.
Risk based test and manage’ program
g‘:ﬂ"“%?se" t”os:::g s‘{‘::"::g{ ﬁiﬁﬁg’:&ﬁ :"" COWS|Herds wishing to use a proactive regulartesting for every cow in the herd allowing for cost
(Quarterly for separation ‘;. drying on?to T effective management of high risk cows with minimal changes to the management of the
Milk Testing) [risk of spread to calves intended for majority of test negative cows. Suitable for milk recording herds of any prevalence.
breeding
Purchase : . .
replacements Brged_all e ‘e"“"?a' ikl High/ Moderate prevalence herds willing to purchase replacements in preference to
and breed Rbjoctis o feil ol pile: Sowice rearing their own. Only suitable if replacements can be sourced from herds of known low
i replacements from known low revlalgnce' e =Tk
- . |prevalence herds. P ’
terminal sire
Vet specified
Custom

Strategy




v Ly ey Choice of control

myhealthyherd.com Strate g I eS

A choice of seven control strategy options were offered to participating
farmers, with advice from trained veterinary surgeons being used to

help with the selection of an appropriate strategy for the particular herd.
The choice of control strategy was based on:

e Current Johnes status and estimated prevalence from screening
tests

« The future predicted prevalence using a mathematical algorithm
within myhealthyherd.com including current estimated prevalence,
and current risks within the herd

« The aspiration of the farmer, with plans for future control or
eradication

 The resources of the farmer and the ability to comply with any
selected control strategy




o Some infected animals will never be
myhealthyherd...  INfectious: they will leave the herd without
ever transmitting disease

Testing programmes will help identify infectious animals,
but infected animals are difficult to detect because of the
Insensitivity of the tests




Eealthyhcrdw WOrk| ng the Ro
Ro>1 Ro< 1

 The disease gets worse  The disease dies out
 More and more animals o Speed of decline

become infected dependent on size of Ro
« With long incubation * Disease control
periods, it may take dependent on keeping Ro
several years to find out below 1
what the Ro is in a herd! — Between herds
— Within herds

For Johnes disease, Ro can be between 0 and 50+



SOO Control of Johnes

nwhealthyi{é}a.unn D .
’ |ISease
e The disease can be
controlled by 100% 1 —a—no control
=== = Test and immediate cull
hUSbandry and c_md 80% - —#&— Optim. management all cows
management alone S| —skbased s cullrec
— Stop the spread g o
— Reduce Ro to below 1 %40%_
— The disease will 5
decline 20% -
* New Infections are R = =
minimised: old 0123456 78 910

Year

Infections die out
“Making herds healthier”



Qalth&}_c ]]]]] Practical control

myhe

 |dentify the infected
animals that will
become infectious

* Prevent them creating
new infections

— Cull them before they
become infectious

— Prevent transmission
to susceptible cattle

“Making herds healthier”



Identification of infected animals
myhealthyherd that may become infectious

3 [ £

» Use serology

« Milk or blood “*‘ |

 Detectable antibodies === g el
are raised before S0 S
iInfected cattle shed =
significantly

e Regular testing
essential to identify
animals prior to
shedding

“Making herds healthier”
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e Young animals unlikely
to shed significantly

* Antibody easily
detected, if present, In
noth blood and milk

e IDEXX
Paratuberculosis Ab
Test reasonably
sensitive

e Defining the cut-off

Sample selection

Performance Evaluated on ~1800 European and US samples

Specificity
99.2% (n=717)
100% (n=174)

99.7% (634)

Sensitivity
64.7%' (n=68)
59.8%* (n=82)
80.7% (n=124)

Serum vs. Culture:
Plasma vs. Culture:

Milk vs. Culture:

1. Serum sensitivity = 69.9%, if suspect results are considered positive

2. Plasma sensitivity = 62.2%, if suspect results are considered positive

“Making herds healthier”
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« All adult cattle tested
every 3 months for
MAP antibody in milk

e Automated, using milk
recording samples

 Reported to farmer
and vet

e Positive animals are
classified according to
test history

In practice

Line No. Ear Tag ELISA 1 ELISA 2 ELISA3 ELISA 4 ELISA S ELISAS '2':‘;‘:‘,’332;‘;"
2000172014 | 28042014 | 270072014 | 30112014 | 2200212015 | 21022015
864 370379300664 50.93 45.65 - 38.30 56.86 53.62 J5 [
10 370370201510 - - - - - 7.3 4 2
103 370379100011 484 15.83 - 17.53 11.87 34.16 M ?
815 370370200815 - 4.61 14.30 30.14 - - 4 2
880 370370600660 417 10.40 .00 1.03 18.78 4243 4 ?
666 370370500666 488 10.49 - 16.68 19.40 34.80 4 2
1040 | 370370101040 - 0.49 324 5.38 47.67 - 4 ?
1268 | 370379501268 - 12.97 1.12 5.85 25.78 31.52 4 ?
1402 | 370370501402 - - - - - 4235 4 ?
1508 | 370370101500 - - - - - 112,01 M 2
1024 | 370370601024 8.15 7.08 6.19 71.13 - 17.40 Ja 2
1085 | 370379401085 6.18 7.06 = 31.30 2247 54.84 13 2
1088 | 370379701088 0.70 15.51 23.19 17.68 31.68 26.73 3 ?
1301 370379201301 - - — 30.45 8.23 1.02 i3 2
558 370370700556 7.54 263 3572 11.70 7.82 13.01 J2 -
080 370370500060 3.00 27.80 30.50 1270 18.25 18.38 2 [
485 370370800485 - 149 5.68 s - - n ||
1508 370370701508 - - - - - 13.00 N [
1 70370301245 - 0.86 1.51 0.00 202 - Jo =
2 70379700605 4.51 3.10 10.41 - 12.04 7.78 Jo ==

“Making herds healthier”




ﬁ%ﬁ 11111 Control tasks

 Animals at risk of
shedding MAP and
iInfecting others are
identified from the
tests

 They are marked, and
managed to prevent
spread of infection
— Culled
— Managed

“Making herds healthier”
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Eradication of Johnes Disease may be impossible

Those herds without infection need protection and
monitoring

Infected herds need management and control

Johnes management needs to be economically justified
— Costs and benefits

Serological testing can be used to define infection status
of a herd and to identify infected animals that may
become infectious as part of a Johnes management
programme

Testing alone will not solve Johnes: management
changes are essential for successful control

“Making herds healthier”



