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Episode Classification in the Eradication of Bovine 
Tuberculosis: A Different Perspective 

J. J. O'Keeffe and M. J. Crowley' 

Introduction 
Historically, the results of each year's 
testing activity have been presented as 
quantitative data, e.g. number of herds 
restricted each year, reactor animals 
identified per 1,000 animal tests (APT), in 
official statistics of the Department of 
Agriculture, Food and Forestry (DAFF). 
However, there is a qualitative aspect to 
breakdowns which is not described in the 
annual returns. The DAFF presently 
operates a categorisation scheme for herds 
based on past testing history. This is a 
simplified system which employs four 
categories. These are currently defined as 
follows: 

Category D herds have been free of 
tuberculosis for at least one year. 

Category C herds have been under movement 
control at some stage over the past years due 
to an animal testing positive to a single 
intradermal comparative tuberculin test 
(SICTT), or due to an animal being identified 
at slaughter with a tuberculous-like lesion2 on 
gross post-mortem examination, or a 
laboratory confirmed lesion. 

Category B herds have had, within the last 3 
years, a minimum of two standard reactor 
animals to a SICTT and a minimum of one 
animal with a laboratory confirmed lesion or a 
lesion identified at gross post-mortem 
examination. 

Category A herds are defined as chronically 
affected herds, and have had a Category B 
episode within 3 years of a similar serious 
breakdown. 

I Statistics Laboratory, University College, Cork. 

This paper utilises the TIU/UCC database, 
to qualitatively assess the tuberculin 
testmg activity nationally for the period 
1989 - 1994. The concept of disease 
episodes is introduced; this is proposed as 
an appropriate unit of analysis and the 
basis for a reporting format for the future. 

Materials 
Based upon DAFF summary testing 
records, 50,387 movement restrictions 
were issued to herds over the period, 1989 
- 1994. Any given herd may have been 
restricted more than once over the interval. 
For the purpose of this paper, a completed 
episode is defined as the interval from the 
time when a herd was issued with a 
restriction notice to the time that notice 
was revoked and the herd returned to 
trading status. The database currently 
contains fully matching test and animal 
data for 45,385 episodes, representing 90.1 
per cent of the expected total episodes for 
the interval, 1989 - 1994. 

Basis for Classifying Episodes 
A modified classification system was 
chosen to demonstrate a potential use of 
the database. Completed episodes were 
evaluated using two parameters: 

1. 

2. 

Number of Standard Reactors to the 
tuberculin test identified during the 
episode, and 

Number of animals with gross 
tuberculous lesions identified at 
slaughter during the episode. 

2 For the purposes of this paper a lesion of lymphadenopathy resembling tuberculosis disclosed in a tuberculin 
reactor at slaughter is deemed to be tuberculous, based on a confirmation rate of circa 92% of such lesions 
confirmed at the Veterinary Research Laboratory, Abbotstown. 
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The classification system uses six 
groupings of herds, the definitions of each 
of which are tabulated in Table 1. This 
system excludes the confounding influence 
of herd size. The influence of herd size on 
the probability of a herd having a positive 
SICTT skin test is recognised, however 
(O'Keeffe, 1993), and will be incorporated 
in future classification systems intended 
for use in the field or laboratory. The 
present system utilises this simple format 
for demonstration purposes only at this 
stage. 

For the remainder of this paper the testing 
results of the 45,385 matched episodes, for 
which the data capture process is complete, 
are assessed, using this classification 
system. 

Group 1 Episodes 
This group is the classical manifestation of 
a fulminating outbreak of tuberculosis in a 
herd of cattle. The criteria for this group is 
a minimum of two animals positive to the 
standard interpretation of the SICTT and 
one or more animals with gross 
tuberculous lesions identified following 
gross post-mortem examination and/or 
where tuberculosis was laboratory 
confirmed. Overall, this group accounts 
for 11 ,327 (25%) of the matched episodes 
for the period 1989 - 1994. It is important 
to recognise that a given herd may have 
had more than one episode, so the 11,327 
episodes occurred in a lesser number of 
herds during that period. 

Table 1. Criteria for the classification scheme. 
Number of Standard 
Reactors3 

Group 1 2 or more 
Group 2 1 
Group 3 0 
Group 4 3 or more 
Group 5 1-2 
Group 6 0 

The flexibility of the database is 
demonstrated in Table 2, where a selection 
of sub-groups within . Group 1 are 
presented. Any combination of standard 
reactors or lesions may be chosen, as 
desired. 

Of the episodes between 1989 - 1994 for 
which fully matched data is available, 
5,217 (10.5%) had four or more standard 
reactors, with at least one animal with a 
tuberculous lesion identified or confirmed. 
The fact that larger breakdowns are the 
exception is a reflection of the success of 
the eradication regime employed over past 
decades. 

3 The number of standard reactors maybe less than the number 
of total reactors identified during the episode. 

ERAD/TEAGASC 27 

Number of cattle with 
tuberculous lesions 
1 or more 
1 or more 
1 
0 
0 
0 

Group 2 Episodes 
This group of herds represents a common 
manifestation of tuberculosis, where a 
comprehensive test system is being 
applied. Tuberculosis has either been 
laboratory- confirmed, or a lesion has been 
found in one or more animals deemed 
"reactor" following a SICTT. A single 
animal only was positive to the standard 
interpretation of the SICTT during the 
episode involving these herds. There were 
8,952 episodes (19.7%) which fulfilled the 
criteria for this group over the period, 1989 
- 1994. The greater majority of these 
episodes (94%) had a single lesion 
identified I confirmed, with 576 episodes 
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Table 2. Sub-Groups of episodes within the Group 1 classification. 

Total standard Total no. of cattle 
reactors with tuberculous 

lesion(s) 
4 or more 1 or more 
4 or more I 

3 3 
3 2 
3 1 
2 2 or more 
2 2 
2 I 

Sub-total: 

having a single animal test-positive to the 
standard interpretation and more than one 
animal with a tuberculous lesion. This 
evidence confirms the SICTT as an 
effective screening test. 

Group 3 Episodes 
While small, at 1532 episodes (3 .4%) in 
1989 - 1994, this is an interesting and 
informative group. Details of sub-groups 
within the overall group are presented at 
Table 3. 

These are episodes where tuberculosis had 
been confirmed or a tuberculous lesion had 
been found in one or more animals and 
where no animals positive to the standard 
interpretation of the SICTT were 
identified. The majority of these episodes 
were initiated by the disclosure of a 
tuberculous lesion at slaughter in an animal 
from a herd considered to have been free of 
tuberculosis. All such lesions were sent to 
the Central Laboratory at Abbotstown for 

Number of % of Group 1 
Episodes Episodes 

4,415 39 
802 7 
460 4 
694 6 
937 8 
241 ') 

,(., 

1246 11 
2532 23 

11,327 100 

confirmatory testing. If the specimen 
proved positive for tuberculosis, the herd 
was restricted and tuberculin tested. On 
average, 85 per cent of such herds have no 
test reactors identified during the testing 
carried out over the remainder of the 
episode. These are the bulk of the episodes 
depicted in Table 3. The fact that 92 per 
cent of these episodes are confined to a 
single animal with a confirmed lesion is 
further evidence supporting the SICTT as 
an effective screening test under Irish 
conditions. 

Group 4 Episodes 
This is again a small grouping, comprising 
1,497 (3.3%) episodes 1989 - 1994, but is 
also an interesting group. Sub-groups of 
this group are presented at Table 4. A 
concern with this group is that intercurrent 
infection with agents other than M bovis, 
may be a contributor to the skin reactivity 
of animals at the SICTT. Earlier work 
showed that there were other 
mycobacterial organisms associated with 

Table 3. Sub-groups of episodes within the Group 3 classification. 

No. of Standard Total no. of cattle Number of % of Group 3 
Reactors with tuberculous Episodes Episodes 

lesion(s) 
0 2 or more 24 1 

0 2 105 7 
0 1 1403 92 

Sub-total: 1,532 100 
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Table 4. Sub-groups of episodes within the Group 4 classification. 

No. of Standard Total no. of cattle Number of % of Group 4 
Reactors with tuberculous Episodes Episodes 

lesions 
4 or more 0 
4 0 
3 0 

Sub-total: 

Sphagnum mosses, e.g. in counties Clare 
and Donegal, which could have resulted in 
cross reactivity with the SICTT in animals 
in those areas. It is likely that there are 
agents, notably Mycobacterium hiberniae, 
capable of causing reactivity in other 
geographic areas also. This group of 
episodes warrants a special investigative 
programme, the objective being to 
establish or exclude the presence of 
tuberculosis in these cattle populations. 

Group 5 Episodes 
This group includes some herds which will 
qualify for the new policy on· "singleton" 
herds introduced by the DAFF this year4 . 
The group comprises 16,283 (35.9%) of 
episodes during the period 1989 - 1994, of 
which 13,467 (83%) had a single standard 
reactor animal identified (Table 5). The 

323 22 
318 21 
856 57 

1,497 100 

clear testing histories in areas with 
historically low levels of tuberculosis, 
this concern is justified, in view of the 
relatively low sensitivity of routine post
mortem examination as conducted under 
commercial conditions (Collins and 
Hannan, 1994). The future testing 
outcome for herds where an episode is 
initiated by a single animal deemed 
"reactor" following a SICTT is evaluated 
elsewhere in this volume4

. 

Group 6 Episodes 
In common with Group 5 episodes, some 
herds within this group also qualify for the 
new DAFF policy in relation to "singleton" 
herds. This group comprises 5,794 
episodes (i) with no standard reactor 
identified and (ii) in which no tuberculosis
like lesion was identified either at gross 

Table 5. Sub-groups of episodes within the Group 5 classification. 

No. of Standard Total no. of 
Reactors cattle with 

tuberculous 
lesions 

2 0 
1 0 

Sub-total: 

accuracy of the test is called into question 
in cases where a single animal is deemed 
"reactor" and where (i) tuberculosis is not 
subsequently confirmed, or (ii) where a 
gross tuberculous lesion has not been 
found at post-mortem examination. Where 
such episodes occur in herds with prior 

4 See Single Animal Breakdown S ituat ion (SABS) 
Application of a Model this volume 
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Number of % of Group 5 
Episodes Episodes 

2,816 17 
13,467 83 
16,283 100 

post-mortem examination of animals 
deemed "reactor", or during follow-up 
testing at the Veterinary Research 
Laboratory, Abbotstown. A sizeable sub
group within this group, comprising 25 per 
cent of the episodes, were attributed to 
inconclusive animals deemed "reactor" at 
an inconclusive retest. The EU legislation 
governing testing requires such animals to 
be deemed "reactor'', irrespective of the 
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outcome of the results of epidemiological 
investigations of the herd. This rigid 
policy should be reviewed because, at 
present, it results in an excessive degree of 
"overkill" in some areas of the country, 
and leads to unwarranted restrictions in 
some cases. If an inconclusive animal is 
(1) home bred, (2) in a herd with a clear 
testing history and (3) in an area with low 
levels of tuberculosis among herds, then it 
is very unlikely that the observed reactivity 
to the test is solely a response to infection 
with M bovis. 

Discussion 
The concept of "episode" is an important 
one in relation to our understanding of 
tuberculosis in the Irish context. The 
classical disease, as represented here by 
Group 1 episodes, is manifest in only 25 
per cent of total episodes. This is not to 
say that the problem of tuberculosis in this 
country is limited to this group. There is to 
some degree a tuberculosis problem in 
each of the six groups, with Group 6 
episodes probably containing the smallest 
proportion of problems attributable to M 
bovis infection. The clear segregation 
between Groups 1 and 2 on the one hand 
and Groups 5 and 6 episodes on the other, 
delineates two important herd groupings 
within our national herd. 

The impact of strategies aimed at 
eradicating tuberculosis in cattle should be 
evaluated independently for their effect in 
each of these groupings. Successful 
strategies should be defined as those 
leading to a demonstrable reduction in 
Group 1 and 2 episodes over time, without 
adding to the Group 5 and 6 "false 
positive" episodes. Episodes in Groups 5 
and 6 mask a high level of artifactual 
components dispersed among the true 
disease-related component. The artifactual 
effects are in effect the false-positive 
element of animals deemed "reactor" and 
lead, as a consequence, to a proportion of 
herds being mis-classified as tuberculosis
positive. Successful strategies should deal 
effectively with such artefacts. 
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Conclusions 
The database, when fully operational , will 
allow for the introduction of detailed, 
comprehensive classification systems to 
be applied to herds which are actively 
infected with M bovis. It will then be 
possible to evaluate these classification 
systems using hypothesis testing and, also, 
to calculate their predictive capabilities as 
estimators of future outcomes within the 
national disease eradication programme. 
Were it possible today to flag those herds 
with a high probability of becoming 
problems in the future, a detailed well 
planned epidemiological study could be 
designed which would define those factors 
that are critical m precipitating an 
unacceptable outcome. 
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