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Background & Objective

Reviews of evaluations of diagnhostic tests used for detection of Mycobacterium avium subsp. paratuberculosis (MAP)[1] and prevalences of MAP Iin farmed animals in Europe[2] have
previously been reported from the ParaTBTools project. These reviews revealed that the quality of studies in terms of design, conduction or reporting was generally too poor for further
comparisons. Either due to problems with sampling or because of poorly evaluated tests. A set of guidelines assisting researchers in planning prevalence studies was deemed
necessary to reduce pitfalls specific to MAP infections.

The objective of this work was to provide an introduction to such guidelines - illustrated by using two different examples.

Procedure

Step 1: Establish the purpose of the study — determi ne and characterize the target population, e.g.
geography, demographics, production types and other relevant traits.

) } Ex 1: Establish prevalence of ParaTb in Danish dairy cattle, specifically lactating cows > 2yr, in orde I to
decide upon a potential course of actions, i.e. con  trol, eradication, certification, etc.

Ex 2: Establish the prevalence of MAP contaminated carcasses post-evisceration in order to assess the
potential risk of transfer to humans

Step 2: Choose the target condition best reflecting the purpose of the study. In [1], three classifica  tions: MAP infected, infectious and affected are us  ed,
. or however also target conditions such as ‘Cows excret iIng MAP In milk’ or ‘Carcasses contaminated with MAP ' could be valid.
L

Ex 1. MAP infected must be the relevant target, as it encompass both current and potential future sour ces of infectious animals.

Ex 2: The target condition must be ‘Carcass contami nated with MAP’, I.e. 1t Is not important if the co  w Is Infected, only if MAP got on the carcass, pote  ntially as transfer.

Step 3: Choose a relevant diagnostic test, which re  flects the purpose of the study as well as the targ et condition. Specifically, decide upon:

a) Test type; b) Test make/producer

Ex 1. a) milk-based ELISA b) ID Screen® Paratubercul osis Indirect ELISA kit from ID-Vet (Montpellier, F  rance). The test detects antibodies and may
therefore be capable of detecting infected animals, which have not yet started shedding MAP

Ex 2: a) PCR for detection of MAP b) In-house test.  The PCR will detect MAP and it is expected to be f  aster than culture based methods

sensiiyor Step 4.1: Obtain estimates of test sensitivity (Se) and specificity (Sp) for the chosen test and targe  t condition
;:2 "o W fu ], ,L P Il a) If estimates are available for the chosen target  condition and a comparable population, use these (  see [1]), If not:
Z: + 4 SE8 b) Evaluate the test in the population, see [3,4] f  or guidelines. Warning! The evaluation of diagnostic tests Is not simple!
SZZ [ Ex 2: The PCR Is evaluated against conventional cul  turing in a Latent Class Analysis to avoid the assu mption of a Gold Standard
z:zz -- OR:;
o Sensitivity W Specificity Step 4.2: Choose an approach which does not require estimates of Se and Sp, e.g. use Mixture models for  continuous test
YRR R e L SV VIV VY Y Y P P PP TESPONSES such as OD values from an ELISA [5]
ATIE;:" ectow o nfected | sena | EX 1: It IS chosen to use the OD values from the EL  ISA in a Mixture model, where other known covariate s (e.g. breed, parity and stage of

lactation is accounted for)

Step 5: Collect data from target population. Warning: Obey Good Epidemiological Practice in the planning and conduction of the data collection.

Ex 1. A multi-stage sampling is applied to getan e  stimate of the prevalence at herd-level and animal- level simultaneously. Milk samples collected routin ely
are randomly selected for further analysis and addi tional data about samples are obtained from the Dan  ish Cattle registry.

Ex 2. Systematic random sampling (i.e. every 10th ¢ arcass) are applied to slaughter lines, selected an  d visited at random

o /\ Step 6.1: Estimate the apparent prevalence (AP) and  subsequently the true prevalence (TP) by the Rogan-  Gladen estimator:

AP +Sp -1 potentially using some of the software available fo r a probabllistic or Bayesian approach, e.g.
TP =

= - Sp+Se-1 http://www.ausvet.com.au/pprev/  or http://www.epi.ucdavis.edu/diagnostictests/software .ntm|

Density

Ex 2: The prevalence is estimated during the evalua tion of the PCR test against conventional culturing In a Bayesian analysis.
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J_ N e Step 6.2: Estimate the true prevalence based onac ontinuous test response using e.g. an adaptation of the model in [35]

. 5 ¥ B > : : + Ex 1: In a Bayesian mixture model, the herd- and ani  mal-level prevalences are estimated, e.g. like in[ 5]
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Step 7: Make the appropriate interpretations based on the collected data and the underlying assumption S|
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Ex 1. Some variation was found between herds inter  ms of the animal-level prevalence. However, the dis  criminatory power of
the test proved to be poor and it was difficult to rank farms and determine any potentially disease-fr  ee herds.
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Ex 2: A rather low AP was found. However, the Se of the PCR was estimated to be relatively low as well , thus the TP was m | { ‘
estimated to be somewhat higher, but with large ass oclated uncertainty.
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Step 8: Publish the results!
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