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A New Look At Johne's Disease Progression
~Dr. Todd Byrem, Ph.D., Technical Specialist

well. Haveyou ever wondered why Johne' stests get such abad reputation compared to

other testsfor diseasessuch asBV D, leukosisor even mastitis? Thisissue of Johne's\Watch
presentssomeof the particularsof Johne's, and currently available diagnostic tests, that make Johne's
diagnosisuniquely difficult.

Y oumay have heard that diagnostic testsfor Johne's disease don’t work, or at least don’t work

Since Johne' swasidentified over acentury ago, breakthroughsin available diagnosticshave been few
and far between. While some advances havetaken place recently with theintroduction of genetic-
based technologies, their utility hasbeen limited dueto the high cost of running testsand/or the
difficulty of samplecollection.

The Diagnostics

herearetwo primary typesof diagnostic testsfor Johne'sdisease, organism-based and

antibody-based. Organism-based tests, likefecal culture, ook for the presence of the actual
organism. Inthe case of Johne's, organism can bereadily found inthefecessincethe bacteriaresides
primarily inintestina tissues. Antibody-based tests, such asthe Enzyme Linked |mmunoSorbent Assay
(ELISA) detect the antibodiesthat an animal producesin responseto animmune challenge—for
exampleinfection by Mycobacterium paratuberculosis.

For avariety of reasons, including convenience, speed and cost, the EL1SA isthe most commonly
used diagnostic test for Johne'sdisease. But for all the advantages, thereare still anumber of
difficultiesassociated withitsability to reliably detect Johne's.

Infact, new research coming out of the NAHM S Dairy 2002 study showsthat sengitivity of the
ELISA (itsability to appropriately categorize infected animals as positive) was below 30
percent. Thisiseven lessencouraging than previousresearch, which hasshown ELISA sengitivity to
be around 50 percent of the sensitivity of fecal culture, whichisconsidered the* gold standard” for
Johne' sdetection.

But why? ELISA’ sare used worldwideto detect infection by viruses, bacteria, moldsand their
metaboliteswith high accuracy and reliability, so why istheeffectiveness of the Johne' SELISA so
low?Theanswer liesin how Johne' sdevel opsand the variablelength of timeit takesto progresstoa
level of infectionthat iswidely accepted asclinical.

Beforedeciding al Johne' stests, especialy ELISA's, aren’t worth the effort it takesto collect the
samples, you need to keepin mind akey point. All Johne stestsare at the mercy of the organism, or
theanimal’ sresponseto that organism, intermsof whether thetarget i s present to be detected. For
example, fecal culturewill return anegativeresultif no organismisbeing shedinthefeces. Thisisthe



| ohne's Watch

caseregardlessof whether no organismis present becausetheanimal istruly not infected or if the
diseaseisat astageinitsprogression when no organismisbeing shed. So, whileit istruethat some
degree of care needsto betaken when designing testing strategies, you can be confident that the
testing you do iscontributing to your disease management goals.

Disease Progression

hereare somereasonsthat may clarify imperfect test performance, which isexemplified either by
missed infected animal s (fal se negatives) or by contradicting test results (an animal that testsfecal
‘positive’, but serum‘ negative').

L et’ srecap what we know about how Johne's disease progresses. It iswell documented that infection
most often occursin young calveswhen theimmune systemisnot yet fully developed. Itisgeneraly
understood that infection occursviaafecal-oral route by ingestion of organism presentinthe
environment because of fecal contamination by animalscarrying thedisease. Itisalsocommonly
accepted, that, Mycobacterium par atuberculosistakesalong time, typically years, to establishitself
tothepoint wheretheinfected animal beginsto show clinica signs.

However, shedding of the organism, and transmission of the disease, occursin animaswhich arenot
exhibiting clinical signs. Thefollowing seriesof graphsarebased on hypothetical resultsthat may be
observed if Johne'sdisease progression wastracked inanindividual animal.

Figure 1 presents Johne' sdisease progressionin an animal. The oscillating lines represent organism
and antibody presencein theanimal throughout itslifetime. The horizonta dashed linerepresentsthe
threshold at which organism presence or antibody response can be detected by currently available
diagnogtics.
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Figure 1 Johne's Disease Progression
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So how can thisgraphical representation of an animal’ sresponseto Johne' sdiseaseinfection help
explaintheinability of either organism- or antibody-based teststo detect aresponseininfected
animals? L et’sbreak down the graph and take acloser look at each type of responseindividualy.



InFigure 2, the boxesrepresent the periods during an animal’slifespan where the disease-causing
organismisactually being shed at detectablelevels. Asyou can seean organism-based test, such as

Figure 2
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feca culture, will turnup
positiveamgjority of the
time, however thereare
certainly periodsduring
which no organismcan
be detected in thefeces.
Thismay occur for a
variety of reasons, for
examplelow stress
periodsin the production
cyclemay enablethe
immune systemto mount
aneffective
counterattack,
temporarily knocking
back bacterial
proliferation.

Likewise, inFigure3,
therearedistinct periods
of detectableantibody
response. You may notice

theduration of positiveresponse, while similar to that of organism-based tests, isdecidedly smaller.
Thishel psto explaintherel ative effectiveness of each type of test. Sincefecal shedding occursa
greater proportion of thetimethan antibody response, tests designed to detect organismin thefeces
should bemorerdiable.

Figure 4
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By now it isprobably
clear that some of the
inability of teststo detect
Johne'sdisease can be
explained by theperiodic
natureof organism
shedding or antibody
response. But what about
conflicting test results?

By overlayingthe
organism and antibody

curvesonce again wecan identify periodsof timethat could produce conflicting results. Thegray
boxesin Figure4 provide examplesof whentheanaysisof smultaneoudy collected sampleswould
result in apositive organism-based test, but anegative antibody-based test. Conversely, theblue

boxes aretimeswhen antibody-based testswoul d return positive results, but organi sm-based tests
would benegative. All of these opportunities provide plenty of chancesfor mismatched results. 3
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One Time is Not Enough

hereisno doubt that devel oping an efficient and effectivetesting protocol and integrating the
results into aJohne’ scontrol programischallenging and at times confusing. So what areyouto do?

Incorporate an awareness of disease progressioninto herd goal sfor disease reduction or elimination,
and ultimately into the diseasetesting strategy. It should be clear now why testing oncefor Johne's
disease does not provide sufficient proof that aherd does not have aJohne' sproblem. Likewise, a
singletest cannot hopeto provide an accurate picture of thediseaseinananimal.

Giventheperiodic nature of an animals responseto Johne' sdiseaseit makes sensethat routinetesting
over timewill effectively negatethevariability of diseaseprogression. Therefore, testing at regular
intervalsprovidesthebest opportunity to detect infection early enoughinthevariable, pre-clinical stage
to haveasignificant impact on diseasetransmission.

Annua testing isrecommended in most control programs, however; optimal frequency should be
determined by aherd’s program goal s, disease preva ence and management factors such asexpansion.
Consultation with ananima health professiona will helpto design the most effective Johne' stesting
programfor each herd’ sunique situation.

Whilea“silver bullet” for detecting Johne' sdoesnot exist, the currently available diagnosticsdo provide
aufficient toolsfor you to managethedisease. Much likeapuzzle, the moreindividua piecesyou can
assemble, the better ideayou will have of what thefinished product will 1ook like. Repested, whole-herd
Johne' stesting providesthe most piecesof information to hel p assemblethe puzzlefaster.

For assistance with Johne's testing or in designing a testing strategy contact me at
byremt@antelbio.comor call 1.800.631.3150.

Published by AntelBio, a complete Johne's disease testing center, October 2003. www.antelbio.com
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