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I Introdaction
Background

Johne's disease in dairy cattle hes been observed worldvnde for over 160 years, and its
presence was first documented in Australia in the 1930's. The disease occurs in imost
Australian states and has become quite serious in Victoria where around 17 per cent of herds
are known to be infected. The disease can cause significant losses, but in many herds it
remains either undetected, or is deliberately concealed because of potential pmblcms with
selling a property or its lLivestock.

Johne's disease is contagious and difficult to control or eradicate. A number of medstires. arc
in place to minimise spread of the disease, but the costs and benefits of this approach have
not been established. A cost-effective strategy for controlling the disease is necessary because
of the importance of the dairy industry to the Victorian economy. Over 60 per cent of the
nation's milk was produced in Victoria in 1992-93, and approximately $700 million worth of
dairy products were exported.

Aims of this study

This paper reports the findings of an economic analysis of Johne's disease in Victoria. There
are three key objectives of the paper:

i) to estimate the economic impact of Johne's disease on Victorian herds;

ii) to identify the conditions under which it is wise to control the disease in herds; and,

iit) to identify industry and government activities required to facilitate effective management
of Johne's disease.

This paper is drawn from a more detailed paper publxshed by the Department of Agnculture,
Victoria (1994) entitled "Johne's disease: An economic evaluation of control options for the
Victorian dairy industry". A number of economic models are used in this analysis to estimate
costs and benefits of reducing the level of Johne's disease. Space does not permit the details
of these models to be described in this conference paper but detailed analysis can be found
in DAV (1994).

2 Johne's disease in Australia
Nature of the disease

Johne's disease is a bacterial disease which inhibits an animal's ability to absorb nutrients
through the intestinal wall. Cattle contract Johne's disease by mgcsﬁng an infective dose of
the bacterium Mycobaclermm paratuberculosis, usually as calves, in_ fwd or water. The
Dbacteria establishes in the intestine of the mfccted animal where it damages and causes a
thickening of the intestinal wall.,
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third or fourth lactatxon, the ammal ay experience ‘ ! effect:
such as lower milk production and an increase in'the ammal s Susccptlblllty 1o oth

diseases (eg. mastms) Individuals vary in their- response to bacterium, howevcr, and may
experience all or none of these symptoms.

Only some animals will progress to the clinical® stag- of the disease, which can be mduced
by stress, such as when cows are moved to a different herd. Clinical cases suffer: sngmﬁcant
loss of condition and severe, non-treatable diarrhoea. Certain death follows as there is no
treatment available.

Infected animals shed bacterium in the facces and the discase will spread in :a{h't:rd‘ if there
is faecal contamination of feed and water. Young calves are commonly infected from mothers
and bacterium can also be transferred from infected mothers to offspring in utero.

Human health

The causative agent of Johne's disease, M. paratuberculosis, has been found in Crohn's
disease tissue but its role in chronic enteritis in humans remains uncertain (Hermon-Taylor, -
1991). Crohn's disease is an intestinal disease in humans, but at this stage, the presence of the
disease in cattle is not considered to be a human health issue.

Prevalence, diagnosis and control

Johne's disease is more prevalent in areas with cold climates, dense dmry cattle populations
and irrigation or an abundance of rainfall. It is a notifiable disease in all Australian states
except for Western Australia, where it is regarded as an exotic disease subject to quaranlme
and slaughter requirements.

It is difficult to eradicate Johne's disease because of the difficulty in detecting the infection
in the early stages of the disease. Animals with sub-clinical disease can'therefore remain in
the herd and continue to spread the disease. Current strategies for controlling Johne's disease
have the objective of minimising the spread of the disease through the use of ftest: and cull
programs; vaccination programs; and movement controls. Herd owners wi agnosed chmcal‘
and sub-clinical cases are paid compensation for the slaughter of infected: ammals

! Sub=ciinical disease uqu to:the: penod when the cow is infected: with:the. hwwnum but doen notzduplly tbe vmble
signs of mfecuon. k




3 The total cost of. Johne‘: disme in Vlctom

Ihc mmn costs of Johne's dxsease anse as aémxltof’lowcr!tnrm pxoductx '

usually cannot be mcrea.sed untll 'c,,end ofthe Season. Costs are: mW through lowe
production, and the loss of cull animals. '

commcrcxal daxry and beef hcrds Tbc objecnvc of the model ‘was. to
processes of dairy and beef herd management to include milk or bex
eamned, enterprise costs, herd. deaths, replacements and culling. The m
period to take into consideration the unpact 'of sub~clinical and clini hi ase: '
A detailed description of the model is contained in DAV (1994) Using this model, it has:

been estimated that the impact of one clinical case of Johne's disease per 'year on farm

productivity is $1,803 for dairy herds and $800 per ycar for beef herds.

Stud livestock industries are also adversely affected by Johne's disease because stock ﬁom‘
anmfectedherdshouldnotbesoldasstudanmalsandmusunllysemfo aughter. To
estimate the economic impact of Johne's disease in stud herds, apartial equ:llbnum model
the stud and slaughter industries has been developed. In thxs ‘model, ‘the supply ‘of stud
animals is diminished because of Johne's disease and these animals are then added to the
supply of slaughter animals. The economic impact of each additional animal dwcncd from
the stud to the slaughter market is estimated to be $1,675 per year (DAV, 1994).

Aggregate cost of productivity and marketing losses to Wctoria” A

Vyear wcre slaughterodffo owin
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Dairy sector

In Vlctona, :mogt J“th i el

infected commercial dmry farm, I
year or $39,000 per infected farm. The los: ; g

the impact flows 10 the entire stud animal. ‘component of the : farm's tumoff‘ ‘which
attracts premium prices.

Table 1 Johne's disease observations and cost: All infected farms in Victoria

Industiy/Sector Numberof | N
- herdswith |
Johine's
disease

Commercial dairy | 1070 |

Stud dairy : ]
Total dalry ‘

| Commerciaibeer |

[l__Stud beet

- Total beef

: - 4—
Combined Dnhy/leef f

I Torat

Beef sector

There are 144 beef farms wlth mporded incidence of Johne's diseas




movcmcnt controls fo
and $485,000 per year.

Table 2 Estimated economic cost of mavement controls for Victorian cattle

60,000

| ssa700

‘ 270,000

| 286200




3 Cost of Johne's disease to Victoria and exy

and cattle, whxch mduces thc exposure of calves to ; b load.
low in cost, calf rearing techniques can be used with cnhcr a Vaccmatxon or test/slaug
program.

Test and cull

Thxs strategy reduccs the levclf
disease because the test (absorbed | A"), whi
identify half of the infected animals i ina herd.

The ELISA test cost vanes betv.cen SIO to 20 per cow per. tes

are not xncIuded in thﬁ cost of the tést as it éhou!d ¢ possible :
forward test samples to laboratories.

Vaccination

In a vaccination program, calves are vaccina
provide: complctc immunity to e disease (C
] nfectxve orgamsm and S to

to be usedasmplncementcows vaccinated he

} Commonwealth Serum Laborstories, Parkville




tthmalI quantmcs xmpc;ned as the co
purpose of this analysis, a vaccine cost of ,
because this is closer to the price of the vaccmc uscd m‘Ncw Zealand.

The effectiveness of each option in controlling the disease varies but no single 0ptxon will
eradicate the discase from an infected herd with certainty.

Costs of control versus losses from Johne's disease

mostly studs which ate prccluded fmxﬁ selling breedmg' animals. The bulk of the profile is
made up of commercial dairy and beef farms,

Figure A Cost of Johne's disease in dairy and beef herds
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tcst/cu!l program would bc economxc for 9% 'of recoﬁdcd infected ends

Farms included in the database have been broken into four categones, compnsmg commemlal
dany hcrds commcrclal bccf hcrds stu f;bccf ‘_ stud “

an expenswe contml program or no‘
trading restrictions cause such hxgh economxc Iosses

Before vaccmatmg, produccrv would need to consxder whcthcr thcy are hkely to scll ammals

to welgh up the level of Ioss from the Johnc s dxsease mfectmn thh the economxc lossuofnot
selling to these markets before embarking on a vaccination program.

5 The role of Government in controlling Johne's disease

Herd managers will invest in disease control only to the point where the costs and t
of implementing disease control measures balance. When livestocl dxseascs crea
costs which are not accounted for by the market, there may be s
industry intervention. The existence of externalities* gcnera.lly/suggc,,
to efficiently allocate resources.

In the case of Johne's disease, the only externality which would Justlfy go ‘cmmcnt,
intervention is the cost caused by the disease spreading fron .«,one hcrd t ‘
animals are moved between propeme., Industry and/or govei its ‘ma
effectiveness of markets by improving the amount and/or quality - of ma.rket mfo,j_‘,jf,‘ ation 0
which individuals make decisions.

Government intervention is not required to maintain. access 10.exj
disease is so widespread in other countries; G: ;

disease as a non-tariff barrier; and beca
US, where Johne's disease is present
1984). The role of government can { exefo
Johne's disease from one herdto another.

¢ Extermlme&m costs which unpm ‘on’other,mesr bers nf soclety g Ui mult ofthe lcuons of md(vidnlls The: eosts
imposed on: the economy by l.\r polluum ' : .

“Economic evaluation of conolli



The rate of transmission of Johne's disease: bctwecn hcxds can be mtemzpted w1th vanousf-. .
disease control measures, such as o

1) Individual animal tests - involving the use of an individual di ag) jostic tcstforammnls
moved from one herd. to ‘anothcr; ‘ I

2) A ban on sales - involving a ban on ali animal sales from. mfected regions or farms to' haltz
the spread ‘of the discase;

3) Herd history reporting scheme - involving a low cost herd reporting: systcm where buyers
of livestock have access to information on the number and history of clinical cases of Johnc S
disease reported;

4) Sale of vaccinated animals - involving the penmanent identification of'vac';cinatfedmimals;’
and,

5) Development of a market assurance program - - involving the development of a method
of herd classification as a means of increasing the information on disease status available to
buyers of livestock.

Each of these measures have been analysed according to their expected benefits and costs, and
details of this analysis are found in DAV (1994). The analysis was conducted by'dctcrmxmng-
the actual and critical probabilities of purchasing an infected animal usmg each ;
measures, A critical probability represents the point at hich ects
measure are equal to the expected costs. Actual probabilities of urchasi
are influenced by factors such &3 the number of disease tests perform
has been vaccinated. For instance, if animals are randomly purchased fr
one animal in 38.5 is likely to be infected. One movement test would reduce this:to 1 in 77
because the ELISA test has a sensitivity of 50 per cent. )

By companng the cntxcal probabxhtxes w;th the actual probabllxty of‘tpurchasmg an; mfected

movement control should not be lmplemcntzd It the actual pmbh lity of st -
infected animal is greater than the critical probability, then the movemcnt control should b
implemented.

Estimates of the probablhty of purchasmg mfecte‘

and Lhc cntxcal probahxlxty” Thc lnghcrithe ratio,’ tﬁ .
be supportcd

Economic evaluation of controlling Johne's disease S e




Table 4 Movement controls required for Johneis‘di&eme

Disease control sction Com;qcr'\cm: Commercisl | Slsughter
dairy herd beefberd |

Movement test 7 09 1 X | X
: Movement test + herd
?H’ history:
Prevalence Gialt% | X X X (onat)
1t02% Xian X X o002
2 to 5% 7 009 - X 1 Ko
Sto v an o (1.34) X (o3
10% 7 6 7 @ X oy ,
>10% H

Herd history:

Prevalence 0to 1% v 8 7o X o0
1ta 2% v 60 v (89 Xon
2 to 5% v @) v (120 ‘ X
% to v a8 v o X
16% ¥ (136 v ©om X9
>10%

Ban on movement X X

Vaccination ID Yoy Yo.n

Recommended livestock movement controls

From this analysis, the following conclusions can be made regarding stock movement

controls:

i) There are no circumstances under which any disease control action should be taken
for animals being moved for slaughter purposes.

ii) ~ When purchasing animals for stud farms, absolute assurance that animals are free of
Johne's disease will be required.

iif) Whetc ammals are moved to oommerc;al daxry faxms, a movcmen; tcst should be

Thxs recommcndanon only apphes if vaccihAuon is not wndcl‘ used

10 Economic evaluation of controlling Johne's:disease




iv) ~ When moving animals onto commercial beef [mms 2 movement test will h t be
necessazy unless animals are-drawn from the general population of farms: herds known
to have high Johne's disease prevalence.

V) It is always beneficial to investigate the herd history when purchasing animals
destined for commercial dairy or beef farms.

vi)  If vaccination becomes an established control option, as suggested in chapter 5, the
purchase of vaccinated animals could provide the most cost effective method of
controlling the spread of Johne's disease.

vii)  There are no situations where it is necessary to ban movement of animals.

Development of a market assurance plan

A proposed herd classification scheme (National Johne's Dizcase Market Assurance Program,
or NJTDMAP) was also analysed to compare the costs assaciated with introducing the scheme
against the benefits from reducing the spread of Johne's disease. In this scheme, herds would
be repeatedly tested and classified according to the number of clean tests achieved. The
classes of herds would range from "suspcct" on entry to the program, unless "infected" is
more appropriate, through to a succession of "tested negative" classes, (TN1) to (TN3). The
proposal embraces the concept of "Free Zones" which would be declared as & result of
evidence provided by State officials based on the outcome of strategic plans, serological
testing, or other monitoring. The system is designed to minimise the risk of introducing
Johne's disease into uninfected herds,

A comparison of the benefits and costs arising from the program found that in its current
form, the NJDMAP approach is not appropriate for commercial dairy herds because the costs
outweigh the benefits. The only situation where the expected benefits exceed the costs of
compliance with the NJDMAP is where stud farms purchase animals. However, while the
NJDMAP approach is excess to the information needs of commercial dairy and beef
producers, it would not provide stud owners with enough assurance of an animal's discase
status. This suggests that there may be limited utilisation of this approach even in the stud
sector. The NJDMAP should, therefore, remain a strictly voluntary scheme and care should
be taken not to link any interstate movement controls to the NJDMAP approach as this will
give rise to significant economic costs.

An alternative scheme has been developed which allows for a greater range of information
which will be relevant to a broader spectrum of the livestock market. The additional
classifications of animals as not relevant (NR), non-assessed (NA), undergoing: tcstmg (UT)
partially vaccinated (PV) and full herd vaccination (FV) have been added to the tested
negative (TN) categories discussed above (table 5). Recommendations for trade in live cattle
between classified herds would relate to the risk of spreading disease. Details of these
recommendations are in DAV (1994),

Economic evaluation of controlling Johne's disease | 1




Table 5 A framework to expand the national Johne's disease market assurance program

proposal (NJDMAP)
,l Category Description ‘Mansgement of Mnnlgemeut of :
~ fndjvidual animal herd
Not relevant (NR) Regions deemed to be
-economically unaffected
by Johncs msease
Non-assessed (NA) No assessment made --could indicate no interest or-adventage perceived by :
the producer in herd history assessment.
Undergoing Animal either reacts Subject to whole
testing (UT) or does not-react to herd testing , @s
ELISA test ~per NIDMAP
Tested negative One, two and three Animal does not Whole herd -with
(IN) successive clean tests react to ELISA test no-reactors to
ELISA test ,
Part herd A ‘vaccinate has All replacements 1
vaccinated (PY) received vaccine being vaccinated,
with subsequent some adults:not  §
noduilation at the 'yet vaccingted
site.
Full herd A vaccinate has All replcements
vaccinated (FV) received vaccine ‘vaccinated, all
with subsequ:ont adults now
nodulation ‘at:the vaccinated
,site

This approach recognises the role of vaccination as both a means of - hmmng the producnwty
costs of Johne's disease and in limiting the spread of the disease between herds. It also takes
account of the fact that a test and cull strategy will be too expensive for many commercial
dairy and beef farms. The concept of herd or area vaccination, even restricted to adoption in
closed commercial herds trading only in bobby calves, surplus heifers.and aged cows, requires
a substantial change in industry and veterinary thinking.

Vaccination as a management tool

Once vaccination is ‘established as a means of preventing .cows breaking ~down to Johne S
disease, a trade in surplus vaccinated animzls is likely to develop. In NewZeaIa’n ; vaccmatcd
cattle are said to attract neither a penalty nor a premium when sold. There is no reason why
vaccinated herds should be completely barred from: trading, as long as such tradc does not
increase overall industry prevalence.

12 Economic evaluation



After femiliarisation with vaccination as a mmgement toul owners: of vacc", ed erds
might be prepared to purchase breeding stock from vaccinated herds: speclalising' ‘ :
stud quality or replacement animals. The factors that ‘will be important in wtabhshmg
vaccination as a management tool to complement testing are:

. that the selection of whether to control the disease, and by what strategy, remains the
decnsxon of the producer.

. that herds using vaccine are recorded on a professional register. Vaccine should be available
on prescription by veterinarians, even if the actual vaccination is performed by others.

. that there is adoption of a standardised, permanent marking for vaccinated cattle.
. that any impediments to the sale of vaccinated animals are removed.

Finally, compensation payments, as they are now administered, should be discontinued. It is
likely that the avaxlabxhty of compensation payments discourages produocrs from 1dcnt1fymg
the extent of disease in the herd and perhaps controlling it by either testing or vaccinating.
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