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An Overview of Herd Restriction Episodes Initiated 
by the Disclosure of a Tuberculous Lesion in Cattle 

from Clear Herds during 1989 to 1997 

J. J. O'Keeffe and P. W.White 

Introduction 
Surveillance of the national herd for 
tuberculosis 1s effected by a 
comprehensive programme of testing 
using the Single Intra-dermal 
Comparative Tuberculin Test (SICTT) 
and a post-mortem examination of all 
catt le at slaughter. Each year there are 
upward of 10 million tuberculin tests 
on some 7 to 8 mi II ion cattle. 1.6 
million animals are slaughtered 
annually and these are subjected to a 
comprehens ive post-mortem 
examination as specified the relevant 
EEC directives on Meat Inspection. 

Herds suspected of being infected with 
Mycobacterium bovis are placed under 
movement contro l and are prohibited 
from selling animals on the open 
market until they have been deemed to 
be free of tuberculosis. During the 
period 1989 to 1997 90,554 herds were 
placed under movement control due to 
suspicions in relation to infection with 
tuberculosis (O' Keeffe et al., 1999 .). 

Episodes are initi ated by either a 
SICTT test-pos1t1ve animal being 
identified in a herd or the disclosure of 
lesions indicative of tuberculosis at 
slaughter, which are subsequently 
confirmed, in an animal from a herd 
which was considered free of 
tuberculosi s. 

This study examines the role the latter 
animals have played in the overall 
level of episodes during the period, 
1989 to 1997. This analysis is 
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descriptive and complements other 
earlier studies which focused on 
animals identified with tuberculous
like lesions at post-mortem inspections 
(Byrne, 1992: Costello et al.. 1998; 
White and Griffin, 1996). 

Materials and Methods 
Data for this study were drawn from 
the National Database of Tuberculin 
Test Results which is maintained at the 
Tuberculosis In vesti gation Unit. The 
data re late to those episodes that 
commenced in 1989 or subsequent 
years up until the end of 1997. An 
episode commences (a) when a herd is 
placed under move ment control and 
restricted, due to a confirmed 
tuberculous lesion being identified at 
slaughter, or (b) when an animal is 
deemed 1 to be a reactor following a 
SICTT test. Episodes end when the 
herd is allowed trade in cattle on the 
open market (O'Keeffe et al. , 1999). 

1 A reactor is defined under legislation as any 
animal considered_ by an authori sed person 
(Veterinary Inspector), because of a lest or 
otherwise, lo be possibly infected with 
tuberculosis. Animal s deemed ·'reactor" arc 
predominantly posit ive lo the standard 
interpretation o f the SICTT (60%); 40% of the 
animals deemed " reactor" are other than 
standard positives (O ' Keeffe and Crowley, 
1995). 
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Results and Discussion 
There were 90,554 episodes at which 
tuberculos is was suspected or 
identified during the peri od, 1989 to 
1997. The number of episodes which 
commence each year and numbers of 

episodes initiated because of test 
positi ve animal(s) or a confirmed 
tuberculous lesion being identified at 
post-mortem inspection (i.e. a so called 
"factory lesion"), is presented in Table 
I. 

Table 1. Number of restrictions due to the disclosure of factory lesions and 
tuberculin test reactors, and the percentage of restrictions that 
were due to factory lesion during the period 1989 to 1997. 

No. of Episodes Percent 

Year Factory Tuberculin Total Factory 

Les ion Test 

1989 1204 11733 

1990 1390 11590 

1991 1707 7778 

1992 1830 8977 

1993 2089 7683 

1994 1967 7111 

1995 2188 6956 

1996 1990 6531 

1997 1942 5888 

Total 16307 74247 

There was a decl ine in the number of 
episodes each year since 1989. The 
low number of episodes in 199 1 arose 
because of the restricted volume of 
testing in that year. In that year, the 
limi ted testing programme, focused on 
herds with a higher risk of being 
infected with tuberculosis. Some 
herds, therefore, with a c lear hi story 
for tuberculosis were not tested that 
year. It is interesting to observe how 
the number of episodes initi ated by a 
SICTT test declined in step with the 
overall dec line in the number of 
episodes. The episodes initiated by a 
confirmed tuberculous lesion increased 
from J ,204 episodes in 1989 to 1,942 
episodes in 1997. Proporti onate ly, 
episodes initi ated by a confirmed 
tuberculous lesion , compared with 
episodes due to animals deemed 
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Lesion 

12937 9 
12980 12 

9485 22 

10807 20 

9772 27 

9078 28 

9144 3 1 

8521 30 

7830 33 

90554 22 

" reactor", rose from 9% of episodes in 
1989 to 33% in 1997. 

Possible reasons for thi s change 
include the following: 
(a) changes in the overall effectiveness 
of the tuberculin testing regime used 
for surve illance of the National Herd ; 
(b) changes in the procedures in 
s laughter plants in relation to the 
standards of inspection being 
employed or 
(c) the population of animals tested 
and/or slaughtered altered over the 
period of the study. 

Changes have taken place in the 
programming of tuberculin testing of 
the national herd in recent years and, 
likewise, there have also been 
vari ations between years in the volume 
and types of animals exported live and 
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therefore slaughtered outside the State. 
These factors would have an impact on 
the composition of the national herd 
subjected to tuberculin testing and 
would there fore be a subject for 
cons ideration when interpreting these 
data. These issues are beyond the scope 
of this analysis. 

The data presented in Table 2 relate to 
the results of fac tory les ion and 
subsequent reactor re-tests fo llowing 
the disclosure of tuberculosis, at 
slaughter, in an animal from a clear 
herd. 

Table 2. The number and percentage of factory lesion episodes showing one or 
more test reactor at subsequent tests for the years, 1989 to 1997. 

Year I or more reactor Total factory Percentage of 
during episode lesion episodes episodes 

1989 322 1204 
1990 313 1390 
199 1 448 1707 
1992 436 1830 
1993 436 2089 
1994 410 1967 
1995 509 2188 
1996 401 1990 
1997 477 1942 
Total 3752 16307 

As a lready stated, a suspect lesion, 
whe n identified at slaughter, is sent for 
detailed examination to the Central 
Veterinary Laboratory, Abbotstown. 
Restrictions are onl y imposed on herds 
where this examination confirms 
tuberculosis. The herds are scheduled 
for an immediate SICTT test. 

On average each year, 23% of 
consequential tuberculin tests in herds 
where a confirmed tuberculous lesion 
was identified , led to the di sclosure of 
reactor animals . The vari ation between 
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27 
23 
26 
24 
21 
21 
23 
20 
25 
23 

the years was within 10% of the mean 
in most years. This is interpreted by the 
authors as evidence that the effic iency 
post-mortem examination was 
consi stent over the period, 1989 -1997. 

Table 3 compares the qualitative 
differences that occur in episodes when 
test positive animals are identified in 
herds where 
(a) confirmed tuberculosis initiated the 
episode and 
(b) where there was no initial 
confirmation. 
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Table 3. Comparison of episodes indicated by the disclosure of factory 
lesion and tuberculin test positive animal episodes during the 
period, 1989 to 1997. 

Factory 
Lesion 

No. of episodes 16307 
No. of episodes with reactors 3752 

No. of reactors 22409 

No. of standard reactors 14738 

No. of lesion positive reactors 8089 
No. of episodes confirmed 2347 

No. of reactors per episode with 6.0 
one or more positive tests 
% standard reactors 65.8 

% lesion rate 36.1 

% episodes with one or more 62.6 
confirmed lesions 

The average number of tuberculin 
reactors removed from all episodes 
over the period was 3.7 animals. Herds 
whose episode was initiated by a 
confirmed factory lesion and which 
had test positives had, on average, 6.0 
animals removed. The proportion of 
reactors removed that were standard 
reactors2 was similar in the two groups, 
while the lesion rate identified in the 
reactor animals removed was higher, 

2 Standard reactors are defined as animals 
having a Avian - Bovine skin increase 
difference > 4mm to the SICTT. 
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Tuberculin Total 
test Restrictions 

74247 90554 

74247 77999 
268260 290669 
174776 189514 

84506 92595 

37602 39949 

3.6 3.7 

65.2 65.2 
31.5 31.9 
50.6 51.2 

36% versus 32%, in the herds where a 
confirmed lesion initiated the 
restriction. The overall average for all 
episodes was 32%. 

Figure 1 is a diagrammatic 
representation of the differences in the 
frequency of reactors identified in 
episodes initiated by a confirmed 
lesion. Herds which had no test 
reactors on the post-lesion SICTT are 
not included in this figure. 
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Figure 1: Frequency of Reactors in factory lesion (FL) and tuberculin test (Tb) 
Initiated restrictions 
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Factory lesion initiated episodes had 
less instances of a single reactor, when 
compared with all episodes, and were 
responsible for more of the larger (> 9 
reactors) breakdowns. The larger 
number of reactors disclosed in the 
course of in these episodes is not 
ev ident along the range of frequencies 
observed for all episodes, but is 

concentrated among the larger 
breakdowns. 

The quantitative differences between 
the reactor yield in episodes initiated 
because of a confirmed tuberculous 
lesion and episodes initiated by a 
positive SICTT test are indicated in 
Table 4. 

Table 4. The number and percentage of total reactors which occurred in 
factory lesion initiated episodes during the period 1989 to 1997. 

Year Factory Lesion Tuberculin Total Percentage 
Episodes Test Reactors of reactors 

Episodes 
1989 1834 36665 38499 4.8 
1990 172 1 38458 40179 4.3 
199 1 2555 30785 33340 7.7 
1992 2246 30740 32986 6.8 
1993 2485 26323 28808 8.6 
1994 2467 2731 1 29778 8.3 
1995 3063 27563 30626 10.0 
1996 2889 25784 28673 10. l 
1997 3 149 2463 L 27780 L 1.3 
Total 22409 268260 290669 7.7 
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Overall , the episodes which occurred 
over the period, 1989 to 1997, resulted 
in 290,669 animals being removed as 
reactors. Of these 22,409 (8%) were 
identified in episodes which fo llowed 
the findi ng of a confirmed tuberculous 
lesion in clear animals at slaughter. 
The percentage of a ll reactors that 
came from such herds rose from 5% in 
1989 to I I% in 1997. This trend is 
similar to that already described in 
relation to the proportion of herds 
restricted due to a confirmed factory 
tuberculous lesion. 

Table 5 summarises the different 
outcomes in three d ifferent populations 
of he rds which had episodes duri ng the 
peri od, 1989 to 1997. The data were 

first segregated into (a) those he rds 
which had a confirmed tubercu losis 
lesion identi fied in c lear cattle at 
routine post-mortem examination, and 
(b) other herds. 

In total, 178,893 herds d id not have a 
confirmed 
identified. 

tuberculous lesion 
The herds which had a 

confirmed tuberculous lesion identified 
in the course of post-mortem 
examination in animals form c lear 
herds were subd ivided into two further 
groupings, viz (a) herds which had 
SICTT positives at the subsequent 
test(s) and (b) herds which passed the 
post-confirmation STCTT test and 
subseque nt tests. 

Table 5. Comparison of herds (a) which had no factory lesion, (b) herds 
with one or more factory lesion episodes with no reactors, and (c) 
herds with one or more factory lesion episodes with subsequent 
reactor(s) during the period 1989 to 1997. 

No confirmed One or more One or more Factory 
factory lesions Factory lesion lesion episode with 

e pisode w ith no subsequent 

No. of herds 178893 

No. of episodes 64921 
No. of episodes with reactors 6492 1 

No. of reactors 224400 

No. of standard reactors 145930 

No. of reactors with lesions 70333 
No. of confirmed episodes 32327 

Episodes I herd 0.36 

Reactors I episode 3.46 

Standard reactors I episode 2.25 

Reactors I Herd 1.25 

% Confirmed episodes 49.8 
Lesion Rate 31.3 

The he rds which did not have a 
confirmed tuberculous les ion identified 
in c lear animals had, on average, 1.25 
reactors per herd during the episode. 
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subsequent reactors reactor(s) 

9951 3518 

17861 7687 

6331 6662 

27506 38187 

18226 24994 

9208 12886 

3534 4049 

1.79 2.19 

1.54 4.97 

1.02 3.25 

2.76 10.85 

19.8 52.7 

33.5 33.7 

The corresponding figure for herds that 
had a confirmed tube rculous lesion, 
but no SICTT test pos iti ves at the 
fo llow-up test, was 2.76 reactors. 
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The herds that had a confirmed 
tuberculous lesion and SICTT test 
positives had, on average 10.85 
reactors identified during the episode. 
These latte r herds, of which there are 
3,518, require to be studied in greater 
detail, as they represent an unsuspected 
reservoir of animals that are actively 
infected with M. hovis. 

Conclusions 
The rate at which animals with 
confirmed tuberculosis, which came 
from clear herds and which could 
therefore be traded on the home 
market, but which are discovered at 
slaughter to be tuberculous , is an 
important parameter and should be 
included in the basket of measures 
used to monitor the levels of 
tuberculosis in the national herd. 

Finally, the overall numbers of animals 
identified as tuberculous by this 
method could be incorporated into 
measures that would express the 
degree to which the tuberculin testing 
programme as currentl y used in the 
National Herd is performing relative to 
expectation. At present, recording of 
the data in relation to thi s important 
group of animals is deficient in a 
number of important respects. Details 
of the identity of each animal including 
its class and age, along with the date of 
the disclosure and the factory at which 
the disclosure was made, are not fully 
recorded. These inadequacies require 
to be addressed when the current 
systems are reviewed. 

ERADffEAGASC 50 

References 
Byrne, D. ( 1992). 
Analysis of post-mortem data on 
tuberculin reactor cattle ( 1970-90). In: 
Tuberculosis Investigation Unit, 
University College Dublin. Selected 
Papers 1990-1991, 35-36. 

Costello, E., Dolan, L. A. and Quigley, 
F. (I 997) 
Confirmed Tuberculosis Lesions in 
Non-Tuberculin-Reactor Cattle 
Slaughtered at Export Meat Plants in 
the Republic of Ireland, 1988 to 1997. 
In : Tuberculosis Investigation Unit, 
University College Dublin, Selected 
Papers 1997, 54 - 58. 

O ' Keeffe, J. J. and Crowley, M. J. 
( 1995). 
Factors affecting the rate of disclosure 
of tuberculous lesions in tuberculin 
reactor cattle at slaughter. In: 
Tuberculosis Investigation Unit, 
University College Dublin , Selected 
Papers 1995, 21 - 25. 

O'Keeffe, J . J. , White, P. W. and 
Martin , S. W. 
Episode Classification: Bovine 
Tuberculosis, 1989 to 1997. In: 
Tuberculosi s Investigation Unit, 
University College Dublin , Selected 
Papers 1998, 15 - 19. 

White, P. W . and Griffin, J .M. (1996) . 
The di sclosure of tuberculous lesions 
at slaughter in cattle from attested 
herds in Co. Monaghan in 1994 and 
1995. In: Tuberculosis Investigation 
Unit, University College Dublin , 
Selected Papers 1996, 64 - 70. 

Tuberculosis Investigation Un it, UCO 


