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Factors Affecting the Rate of Disclosure of Tuberculous 
Lesions in Tuberculin Reactor Cattle at Slaughter 

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

Introduction 
The tuberculous lesion rate2 is a measure 
of the number of animals deemed "reactor" 
which had either a tuberculous lesion 
identified at gross post-mortem inspection 
or which had tuberculosis confirmed by 
laboratory tests. The lesion rate is widely 
used in the Bovine Tuberculosis 
Eradication (BTE) Scheme's management 
reporting systems. Many herd owners 
view the lesion rate as a proxy measure for 
the presence of tuberculosis in animals 
deemed "reactor" in their herds, which of 
course it is. While the presence of a 
laboratory-confirmed lesion is proof of 
tuberculosis in an animal , the converse is 
not the case (Comer, 1994). This anomaly 
causes frustration and confusion among 
many farmers and others involved in the 
operation of the eradication scheme. 

In 1990 ERAD management initiated the 
construction of a database containing all 
the summary test details held on 
Department of Agriculture, Food and 
Forestry (DAFF) computer systems, both 
central and local. In association with the 
Tuberculosis Investigation Unit (TIU) and 
the Statistics Laboratory, University 
College, Cork, this task was completed in 
1993. 

In 1995 the database was enhanced by 
adding details of individual animals 
removed as reactors, which were available 
from 1989 onwards. 

1 Statistics Laboratory, University College Cork 

A preliminary analysis of this animal data, 
in relation to the lesion rate over the 
period, 1989-1994, was undertaken in 
1995. The primary objective of the 
analysis was to determine the variables 
which had the greatest influence on the 
lesion rate. The preliminary results of this 
work are presented in this paper. 

Background 
A large volume of detail is stored on 
computer at local District Veterinary 
Offices (DVO's) in relation to all animals 
removed as reactors under the BTE 
scheme. A list of variables including 
tuberculin test results, the details of the 
post-mortem examination and other 
information from slaughter plant records, 
were accessed from the local computer 
systems. The process is now at an 
advanced stage, and will be completed this 
year. The animal data collected as of 30th. 
May 1996 are detailed at Table 1. 

The database is 93.8% matched for the 
period. The following analysis is based on 
these data. 

Results 
The preliminary analysis of the animal data 
was concerned with establishing the 
overall lesion rate for the period 1989 -
1994. It was also decided to segregate 
animals deemed "reactor" into groups3

, 

based on the severity of the interpretation 

2 For the purpose of this paper a lesion of lymphadenopathy resembling tuberculosis disclosed in a tubercul in reactor at 
slaughter is deemed to be tuberculous, based on a confirmation rate of circa 92 per cent of such lesions at the Veterinary 
Research Laboratory, Abbotstown. 
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Table 1. Animal Database at 30th May, 1996. 

Year Estimate of no. of 
tuberculin reactor 

animals3 

1989 43,590 
1990 41,668 
1991 36,960 
1992 36, 176 
1993 30,596 
1994 30,642 
Total 219,605 

applied with the single intradermal 
comparative tuberculin test (SICTT), as all 
animals deemed "reactor" are not directly 

Animal Data % 
Captured Matching 

38,882 89.2 
40,028 96.1 
36,099 97.7 
33,165 91.7 
29,839 97.6 
27,976 91.3 
205,989 93.8 

The "basket" of 205,989 reactors for the 
period, 1989-1994, was comprised of 
63.5% of animals which were positive on 

Table 2. Tuberculous lesion rate by tuberculin reactor class, 1989 - 1994. 

Reactor No. of lesion-
Class negative animals 

Standard 77,980 
% 59.6 

Non-standard 62,885 
% 83.6 

Total 140,865 
% 68.4 

comparable. It was important to establish 
a common baseline so as to ensure that 
comparisons between animals deemed 
"reactor" were meaningful. The initial two 
by two table of these groups is presented in 
Table 2. 

3 The na5ional database includes summary testing data 
for the years, 1982- 1994; an estimate of the animals 
deemed reactor since 1989 was made using this data. 
The animal data validates the information contained in 
the summary test data. 
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No. of lesion- Total no. of 
positive animals animals 

52,821 130,801 
40.4 63.5 

12,303 75,188 
16.4 36.5 

65,124 205,989 
31.6 

22 

standard interpretation, and 36.5% which 
were deemed "reactors" on non-standard 
interpretation. The lesion rate overall was 
31.6%, and varied between 40.4% for the 
standard reactors and 16.4% for non
standard reactors. 

The lesion rate, broken down by year into 
the standard and the non-standard reactor 
components, is presented in Table 3. 

The overall lesion rate varied between 
years, with the greatest variation 
proportionately occuring in the non
standard component of animals deemed 
"reactor". 
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Table 3. Tuberculous reactor animals by year and type, including lesion rate. 

Year No of Standard reactors No. of Non-standards Overall totals (lesion rate % ) 
(lesion rate % ) (lesion rate % ) 

1989 24,412(41.8) 
1990 24,152(36.7) 
1991 21,538(38.7) 
1992 21,356(40.1) 
1993 19,967( 42.6) 
1994 19,376(43.2) 
Total 130,801(40.4) 

The animals were then evaluated on the 
basis 0f the test type at which they were 
identified; as shown in Table 4. 

14,470 (17.2) 38,882 (32.6) 
15,876 (14.4) 40,028 (27 .8) 
14,561 (14.1) 36,099 (28.8) 
11 ,809 (16.0) 33,165 (31.5) 

9872 (19.0) 29,839 (34.8) 
8600 (19.9) 27,976 (36.0) 

75,188 (16.4) 205,989 (3 1.6) 

time of reactor retests. 

Table 4. Test type of index test, lesion rate and the proportion of standard 
reactor animals identified. 

Test Type Lesion Rate % % Standard Reactors 
Round test 
Reactor retest 
Special check test 
Six month check test 
Contiguous test 
Factory lesion retest 
Total 

The highest lesion rate (39%) was seen in 
animals identified at Factory lesion retests. 
This group is unique among restricted 
herds in that tuberculosis is diagnosed by 
laboratory-based techniques and not by the 
SICTT alone. The next highest lesion rate 
was in animals from Round tests and 
Contiguous tests. The lowest lesion rate 
was in animals from reactor retests, which 
also have the lowest proportion of standard 
reactors of all test types. This reflects the 
range of uses of the SICTT, from a 
screening test on clear herds (Round tests 
and Contiguous tests) to its use as a 
method of identifying all animals infected 
in herds with proven tuberculosis. The 
severe interpretation of the SICTT test is 
applied in the latter group of herds at the 
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35 74 
27 55 
32 65 
30 63 
35 69 
39 65 

31.6 63.5 

23 

The positive relationship of a low lesion 
rate and a low proportion of standard 
reactors observed here makes intuitive 
sense, as the non-standard reactors, with a 
lesion rate less than for standards (16.4% 
compared to 40.4%), would be expected to 
reduce the overall lesion rate. 

Interpretation policy is, therefore, a key 
factor affecting the lesion rate. The lesion 
rate is dependent on the composition of the 
group of reactors on which it is based. The 
degree of standardisation between different 
District Veterinary Offices was examined 
by ranking the counties in descending 
order based on lesion rate. The results of 
the lesion rate per county are presented in 
Table 5, in which the counties are coded, 

Tuberculosis Investigation Unit, UCD 



from the highest lesion rate in county A to 
the lowest in county AD). 

Table 5. Coded counties ranked in 
descending order of lesion 
disclosure rate in 
tuberculin reactor cattle. 

County % % Standard 
Code Lesions reactors 
A 40.83 73.38 
B 39.78 80.11 
c 39.60 68.83 
D 39.20 68.82 
E 38.66 67.10 

F 36.45 71.33 
G 36.31 66.17 
H 35.63 67.79 
I 35.32 64.57 
K 34.59 65.51 
L 34.30 60.68 
M 33.54 55.74 

N 33.36 65.42 

0 33.06 70.41 
p 33.03 63.13 
0 32.84 51.98 
R 31.92 66.69 
s 31.91 67.62 

T 31.08 61.43 
u 30.97 63 .29 
v 30.81 60.25 
w 30.43 62.98 

x 28.77 65.95 
y 28.69 65.90 
z 27.59 63.45 

AA 27.19 58.06 

AB 26.99 64.87 

AC 25.67 60.35 

AD 22.83 50.32 

There is a high correlation (r = 0.9774; p = 
0.001) between the lesion rate and the 
proportion of standard positives in the 
overall "reactor" mix. There are 
differences evident in the interpretation 
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policy and, consequently, in the proportion 
of standard reactors, as well as in the lesion 
rate between counties. This is because the 
more serious the disease situation faced 
locally, the more severe will be the 
interpretation policy of the SICTT applied. 
The strong relationship between the 
interpretation policy and lesion rate was 
examined further by sub-dividing all the 
animals deemed "reactor" over the period, 
1989-1994 into groups based on each 
individual animal 's recorded "skin 
measurement difference" to the SICTT. 
The "skin measurement difference" was 
calculated using the following formula: 

The skin increase at the bovine injection site minus 
the avian increase at the avian site, where the skin 
increase at the bovine injection site equals the 
72hr. skin measurement at the bovine tuberculin 
injection site minus the initial skin measurement at 
the bovine site, and where the avian increase at the 
avian site equals the 72hr. skin measurement at the 
avian tuberculin site minus the initial skin 
measurement at the avian site. 

In this case no account is taken of the 
clinical nature of the response to tuberculin 
at either site. The results are presented at 
Table 6. 

Table 6. The lesion rate in groups 
of reactor cattle, as 
defined by their "skin 
measurement difference". 

Skin di ... ~L• :P. (mm) T ,es ion ratP. 0/n 
Less than 0 13 

0 11 
1 - 2 14 
3-4 20 
5-9 30 

10 - 19 46 
20 - 39 56 

40 or more 61 

There was a strong relationship between 
the recorded skin measur~ment difference 
for animals deemed "reactor" and the 
lesion rate. This relationship demonstrates 
that the lesion rate per se is a secondary 
effect, and an indicator of the recorded skin 
measurement difference of animals deemed 
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"reactor". The skin measurement 
difference indicates an animal ' s 
immunologic response to an intradermal 
injection of tuberculin. It is assume that a 
responsive animal has been previously 
sensitised to tuberculin by being infected 
with M bovis. This relationship suggests 
that the lesion rate might be highly 
predictable, using an appropriate 
confidence interval around the measured 
skin difference for a majority of animals. 
This relationship may be relevant to the 
quality assessment of tuberculin testing 
procedures and of in-plant post-mortem 
examinationprocedures. 

Conclusions 
This preliminary analysis has established 
that a close relationship exists between 
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lesion rate and the extent of the skin 
responsiveness of animals to the SICTT. 
Further analysis will explore this 
relationship in greater detail, with the 
objective of defining the basis of the 
association more fully. 
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