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Episode Classification: Bovine Tuberculosis, 
1989 to 1997 

J. J. O'Keeffe, P. W. White and S. W. Martin1 

Introduction 
This paper relates to earlier work 
(O' Keeffe and Crowley, 1995), in 
which the concept of "di sease episode" 
was introduced. An episode of 
tuberculosis begins when the right of a 
herd to trade on the open market is 
withdrawn by means of a legal 
restriction notice being served on a 
herdowner. The episode ends when 
the right of the herd to trade is restored 
by the lifting of the notice. 

Materials 
The data presented here is drawn from 
the Tuberculosis Investi gation Unit 
(T.I.U.) database which in turn is 
constructed from the Department of 
Agriculture and Food's summary 
testing records. Quarterly data from 
the Central Tuberculosis Management 
System are extracted and incorporated 
into a database at the T.l.U. The T.I.U. 
database is currently operated m 
Access®. The data are checked for 
errors and inconsistencies and are 
organi sed using an episode 
class ification based on two parameters: 

I. 

2. 

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

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

The class ification system used 
represents an attempt to qualitatively 
describe tuberculosis breakdowns. It 
uses six groupings which are defined 
in Table I. 

Table 1. Classification Criteria. 

No. Standard No. of 
Reactors Reactors 

with 
Lesions 

Group I 2 or more I or more 
Group 2 I J or more 
Group 3 0 I 
Group 4 2 or more 0 
Group 5 I 0 
Group 6 0 0 

Results 
The data m the TIU database 
commence in 1989. During the period, 
1989 to 1997, there was evidence from 
the summary testing records which 
suggested that there had been 94,264 
discrete episodes of tuberculosis. On 
closer examination all the animal data 
necessary to classify breakdowns were 
incomplete for 2,394 episodes. A 
further 1,3 16 episodes were identified 
by means of tests that took place in 
1989, or later, but which commenced 
before 1989. When these episodes 
were excluded, there remained 90,554 
episodes on which the data in this 
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paper are based. The data represents 
96. 1 % of al l episodes identifi ed from 
the test da ta fo r the period, 1989 to 
1997. 

Group 1 Episodes 
There were 22, 152 episodes w hich had 
two or more standard reactors 
identified and one or more gross 
lesions indicati ve of tuberculosis 
during the inte rval, 1989 to 1997. This 
g roup contains those episodes w hich 
exhibited the class ical manifestation of 
a fulminating outbreak of tuberculosis 
in a herd of cattle and represents 
24.5% of a l I episodes re ported on 
during the period covered by thi s 
paper. Detai Is of subgroups within the 
overall group are presented at Table 2. 
With in group 1 episodes, episodes with 
2 standard reactors represented 32%, 3 
standard reacto rs 17.5% and 4 or more 
were 50.5% of the group. Overal l, 
larger breakdowns were a re lati vely 
mall proportion of the total 

breakdowns ide ntified. 

Table 2. 

No. of 
Standard 
Reactors 

4 or more 
4 or more 
3 
3 
2 
2 
Total 

Subgroups of episodes 
within the Group 1 
classification. 

No. of Episodes(%) 
Reactors 
with 
Lesions 
2 or more 9474 (42.8) 
I 1739(7.9) 
2 or more 2 168 (9.8) 
I 170 1 (7 .7) 
2 or more 267 1 (1 2. 1) 
I 4 399 ( 19.9) 

22 152 

Group 2 Episodes 
This group contai ns 15,400 episodes 
which is 17% of a ll episodes analysed. 
In the national po licy, every herd is 
ta rgeted fo r a monito r test every 12 
months which results in short inter-test 
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intervals on average. This pattern of 
tuberculosis is explai ned by the shorter 
testing interval resulting in lower 
levels of within herd transmission fro m 
infected cattl e. The subgroups of 
episodes within thi s group are 
presented at Table 3. O f the 15 ,400 
episodes where onl y one standard 
reacto r with one o r more gross les ions 
indicati ve of tuberculosis, 93.7% of the 
group had on ly one lesion. The 
conclusion to be draw n from these data 
is that the Single In tradermal 
Comparative Tubercu lin Test (SICTT), 
when used as a screening test for 
tuberculosis annuall y, is an effi c ient 
method of identi fyi ng tube rcu losis in 
the national herd. 

Table 3. 

No. of 
Standard 
Reactors 

I 
I 
Total 

Subgroup of episodes 
within the Group 2 
classification. 

No. of Epi sodes(%) 
Reactors 
with 
Lesions 
2 or more 969 (6.3) 
I 1443 1 (93.7) 

15400 

Group 3 Episodes 
Group 3 episodes are infrequent and 
the 2,406 episodes in this group 
account for only 2.7% of the tota l 
episodes analysed . Detai ls of this 
subgroup are presented in T able 4. 
The importance of this group is that it 
contains potentia l instances of anergy, 
i.e. failure of an infected animal to 
respond to the SICTT, with in the 
animal popu la tion tested . As a 
proportion of a ll the episodes in which 
tuberc ulosis was confirmed (i.e. by 
means of disclosure of a gross lesion 
ind icati ve of tuberculosis) . G roup 3 
episodes account for only 6%. This 
low leve l suggests that anergy is not 
interfe ring undul y wi th the overall 
testing program me. The fac t that 
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almost 92% of Group 3 episodes 
contained only one animal with a gross 
lesion indicati ve of tuberculosis is 
further evidence supporting the use of 
the SICTT as an effecti ve screening 
test under Iri sh conditions. 

Table 4. 

No. of 
Standard 
Reactors 

0 
0 
0 

Subgroups of episodes 
within the Group 3 
classification. 

No. of Episodes(%) 
Reactors 
with 
Lesions 
3 or more 35 ( 1.5) 
2 162 (6.7) 
I 2209 (91.8) 

2406 

Group 4 Episodes 
A summary of the Group 4 episodes is 
presented in Table 5. Some 7,6 11 
episodes were recorded; these 
accounted for 8.4% of all episodes 
ana lysed. Included in this group are 
episodes in which intercurrent 
infection with agents other than M. 
hovis may be a contributor to the skin 
reactivity of animals at the SICTT. 
Agents have been identified, notably 
Mycobacterium hiherniae in Counties 
Clare and Donegal, which cause cross 
reactivity with the SICTT. A very 
small minority of episodes arise as a 
consequences of the fraudulent 
activities of individuals who interfe re 
with the SICTT, to "manufacture" test 
positive animals. Group 4 episodes 
warrant special attention, as it is 
important to differentiate those 
outbreaks which result from natural 
phenomena from those which are a 
result of illegal activities. The low 
proportion of this group overall , 8.4%, 
and the fact that 90% of episodes 
within the group contained 2, 3 or 4 
standard reactors, suggest that cases in 
which reactors are fraudulently 
" manufactu red", are uncommon. 
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Table 5. 

No. of 
Standard 
Reactors 

11 or more 
10 
9 
8 
7 
6 
5 
4 
3 

2 

Subgroup of 
within the 
classification. 

episodes 
Group 4 

No. of Episodes (%) 
Lesions 
with 
Reactors 
0 119 (1.6) 
0 3 1 (0.4) 
0 46 (0.6) 
0 53 (0.7) 
0 78 ( 1.0) 
0 169 (2.2) 
0 305 (4.0) 
0 60 I (7.9) 
0 1509( 19.8) 
0 4700 (6 1.8) 

76 11 

Group 5 Episodes 
Group 5 episodes, numbering 21953, 
represent 24.2% of the episodes 
analysed from the interval, 1989 to 
1997. In 1996, DAF introduced a 
policy whereby herds which had a 
clear tuberculin testing history and 
which were in areas with an 
hi storically low level of tuberculosis 
but which were now restricted due to 
the di sclosure of a single tuberculin 
reactor had their restrictions lifted if 
they passed the first test post 
identification of the reactor (not carried 
out sooner than 60 days). This policy 
takes due account of the fact that the 
SlCTT is not 100% specific, and that 
not all herds with skin positives have 
tuberculosis. Since 1996, all gross non 
visible lesion (NVL) lymph nodes 
from "qualify ing" single reactor 
animals are cultured. Consequentl y, 
Group 5 episodes identified since 1996 
have a lower probabi lity of being 
ca~sed by M. hovis than Group 5 
episodes identified between 1989 and 
1995, when culture was not carried out 
routinely on gross NVL lymph nodes 
(Collins and Hannan, 1994). 
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Group 6 Episodes 
Group 6 episodes had neither a 
standard reactor identified or a gross 
lesion suggestive of tuberculosis 
disclosed at post-mortem examination 
(pme), during the period the herd was 
restricted from trading in animals. The 
21 ,032 episodes in this category 
account for 23.2% of episodes 
analysed in thi s paper. A more m
depth assessment of these episodes 
revealed that 12, 903 ( 61 % ) were 
initiated following the disclosure of a 
confirmed tuberculous lesion in a 
"c lear animal" at slaughter. 

Episodes initiated by a confirmed 
tuberculous lesion in a clear animal at 
s laughter are an interesting subset of 
all episodes. At 16,307, such episodes 
represent 18% of the total number of 
episodes analysed in thi s paper. While 
al I 16,307 herds were restri cted and 
subseque ntl y tested using the SICTT, 
only 2347 ( 15%) had tuberculosis 
subsequently confirmed by the finding 
of a gross lesion in an animal deemed 
"reactor". 

At a further 3,3 10 ( I 6%) episodes 
where initiated by animals "deemed" 
reactor at inconclusive retests. EU 
legislation requires that animals 
" inconc lusive" (i.e. animals with 
bovine-avian skin differences between 
I and 4 mm) at two subseque nt tests, 
are removed as reactors. Many such 
animals are in fact free of tuberculos is, 
yet must be removed as reactors, under 
E.U. rules . 

Conclusions 
The proportions of each episode type 
that occurred during the years, 1989 to 
J 997, are presented in Table 6. The 
consistency of each episode grouping 
as a proportion of total episodes each 
year is remarkable. While the total 
number of episodes varied from a high 
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in 1990 of 12,980 to a low in 1997 of 
7,830, the variation within each 
episode grouping over the years was 
less significant. 

The use of episodes as a qualitative 
basis for segmenting each year's 
testing outcomes at the herd leve l, has 
many advantages. Most importantly, 
thi s approach focuses attention on 
events in individual herds; these are 
the events that should be the unit of 
interest in an eradication scheme. 
Episodes can be further combined into 
the larger groupings of Confirmed 
Episodes (Groups I, 2 and 3) and 
Unconfirmed Episodes (Groups 4, 5 
and 6). A summary of these cattle 
groups are presented in Table 7. 

Regarding the testing outcome over the 
period, 1989 to 1997, is 90,554 
episodes, anal ysed in this paper. The 
90,554 episodes occurred in 60,337 
individual herds. A high proportion of 
herds, 56.3%, had more than one 
episode during the period. 
Significantly, from a di sease 
eradication perspecti ve, are there 
episodes in which tuberculosis was 
confirmed. The 39,958 confirmed 
episodes occurred in 32,03 1 herds. 
The 6,487 herds, which experie nced 
more than one confirmed episode 
between 1989 and 1997, should be the 
focus of attention. These are herds in 
which the basic programme of 
tube rc ulin testing together with the 
standard follow-up measures failed. 
Establi shing reasons for these failures 
should be the priority and future 
research should target thi s subgroup of 
herds with confirmed tuberculosis for 
special attention. 
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Table 6. Overall Classification: Groups by Year, 1989-1997. 

Year Groupl Group 2 Group 3 Group 4 Group 5 Group 6 Total 

1989 23.3% 17.9% 3.5% 8.0% 26.5% 20.8% 12937 

1990 20.9% 15.8% 3.1 % 9.3% 28.5% 22.4% 12980 

1991 25.2% 15.2% 2.8% 9.8% 23.8% 23.2% 9485 

1992 24.4% 16.7% 2.3% 9.2% 25.5% 21.8% 10807 

1993 24.7% 17.1 % 2.3% 7.2% 23.5% 25.2% 9772 

1994 26.9% 18.4% 2.8% 6.7% 21.7% 23.6% 9078 

1995 27.2% 18.9% 2.3% 7 .2% 20.5% 23.9% 9144 

1996 24.3% 17.3% 2.2% 8.6% 22.5% 25.2% 8521 

1997 25.4% 15.9% 2.0% 9.5% 22.4% 24.8% 7830 

Total 24.5% 17.0% 2.7% 8.4% 24.2% 23.2% 90554 

Table 7. Total Episodes by Year: Confirmed/Unconfirmed Classifications. 

Year No. Confirmed 

1989 5778 

1990 5170 

199 1 4097 

1992 4693 

1993 4313 

1994 4363 

1995 4427 

1996 3728 

1997 3389 

Total 39958 
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