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Introduction

higher than the regional average. Although TB is 

remains unacceptably high.  For comparison, the 

per 100,000. 

have bTB origin in developing countries. The 
routes of bovine TB transmission from cattle to 

consumption of contaminated animal products. 

century. The following nationwide epidemiological 

revealed bTB cases in 73 farms of the country. As 

a
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a result of bTB eradication measures by 1972, the 

increased again, and bTB cases were recorded in 19 

Materials and Methods

Study Design: 

operational slaughterhouses. The information on 

inspection of carcasses was performed for all 
randomly selected cases. In case of macroscopic 
changes, samples of select internal organs and 
lymphatic nodes were collected for further 

Geographical coordinates of all participating 
slaughterhouses and farms were measured and 

Bovine TB Diagnosis: Pathology Assessment 

lung lesion score was calculated by counting the 

lymph node lesion score per animal was calculated 
by pooling scores for four pulmonary lymph nodes 

based on the scale described by Wangoo, et. al., 

of epithelioid macrophages with low numbers 
of lymphocytes,neutrophils and Langerhans 
multinucleated giant cells and an absence of 

neutrophils and lymphocytes and necrosis could 

each pulmonary lymph node section with scores 
ranging from 0 to 4, corresponding to Stages 0 to 

was compiled by pooling scores for each of the 
four pulmonary lymph nodes. Scoring of gross 

from all tissues were pooled, homogenized with 

0

traditional cultural and biochemical properties for 
Bovine Mycobacteria.

The primary outcome measure – positive bTB 

assessments.

randomly selected carcasses and of cases that 

each region. Bovine TB mean rates and its 90% 

Bivariate relationship between bovine TB and 

as well as variation of the disease rates across 

level.
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Results

During
slaughtered in ten regions
than 70% of these in four regions of the country: 
Imereti, Kakheti, Kvemo Kartli, and Shida Kartli
Although the rates were proportional to overall 

 in the regions, the 
numbers of the slaughtered animals varied from 

all slaughtered cattle
from all slaughterhouses that were operational 

in
period. Animal ID number, age, gender, breed, and 
geographic origin information were obtained from 

 randomly 
selected animals were then inspected by a trained 
veterinarian and in the case of macromorphological 

th or 5th

lymph node samples were

number of

Region Total 
number of 
slaughtered 

animals

Proportion of Cases 
(Percent of total 

number of animals 
slaughtered in the 

country)

Number of 
randomly 
selected 

carcasses

Proportion of 
inspected carcasses 
(Percent of animals 
slaughtered in the 

region)
Achara 12574 3.9 141 1.1
Guria 7766 2.4 80 1.0
Imereti 70494 21.9 467 0.7
Kakheti 46643 14.5 381 0.8
KvemoKartli 52001 16.1 408 0.8
Mtskheta-Mtianeti 28489 8.8 102 0.4
Racha-Lechkhumi 1873 0.6 41 2.2
Samtskhe-
Javakheti 6413 2.0 217 3.4
Samegrelo-
ZemoSvaneti 29074 9.0 228 0.8
ShidaKartli 66747 20.7 221 0.3
Total 322074 100.0 2286 0.7

Table 1.         
  )
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prevalence in cattle slaughtered in Georgia is 0.44% 

no bovine TB case was detected in seven regions 
of the country and bTB prevalences are 0.98% 

of male cattle from some regions of Georgia to the 
neighboring countries.

Table 2.    in    

Region Number of 
researched 

animals

Positive 
cases (%)

95% CI*

Achara 141 0.00 0.00 -2.58
Guria 80 0.00 0.00 -4.51

Imereti 467 0.00 0.00 -0.79
Kakheti 381 0.00 0.00 -0.96

KvemoKartli 408 0.98 0.27 -2.49
Mtskheta-

Tianeti 102 0.00 0.00 -3.55
Racha-

Lechkhumi 41 0.00 0.00 -8.60
Samtskhe-
Javakheti 217 1.84 0.50 -4.65

Samegrelo-
ZemoSvaneti 228 0.00 0.00 -1.60
ShidaKartli 221 1.36 0.28 -3.92

Total 2286 0.44 0.36-0.54**
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Total
2286
(100)

141
(6.2 )

80
(3.5 )

467
(20.4)

228
(10.0)

41
(1.8 )

102
(4.5 )

221
(9.7 )

381
(16.7)

408
(17.8)

217
(9.5 )

Sex <0.001

Male
480
(21.0)

43
(30.5)

11
(13.8)

203
(43.5)

19
(8.3 )

9   
(22.0)

4   
(3.9 )

77
(34.8)

33
(8.7 )

62
(15.2)

19
(8.8 )

Female
1806
(79.0)

98
(69.5)

69
(86.3)

264
(56.5)

209
(91.7)

32
(78.0)

98
(96.1)

144
(65.2)

348
(91.3)

346
(84.8)

198
(91.2)

Age <0.001*
<2 years 332

(14.5)
57
(40.4)

16
(20.0)

83
(17.8)

4
(1.8 )

5   
(12.2)

11
(10.8)

50
(22.6)

35
(9.2 )

48
(11.8)

23
(10.6)

2-4 years 1145
(50.1)

68
(48.2)

17
(21.3)

287
(61.5)

98
(43.0)

18
(43.9)

55
(53.9)

146
(66.1)

68
(17.8)

242
(59.3)

146
(67.3)

>4 years 419
(18.3)

13
(9.2 )

4
(5.0 )

97
(20.8)

36
(15.8)

18
(43.9)

36
(35.3)

25
(11.3)

51
(13.4)

91
(22.3)

48
(22.1)

Unknown 390
(17.1)

3
(2.1 )

43
(53.8)

0
(0.0 )

90
(39.5)

0
(0.0 )

0
(0.0 )

0   
(0.0 )

227
(59.6)

27
(6.6 )

0   
(0.0 )

Breed

Local
1378
(60.3)

85
(60.3)

54
(67.5)

394
(84.4)

82
(36.0)

41
(100 )

91
(89.2)

188
(85.1)

131
(34.4)

162
(39.7)

150
(69.1)

<0.001*

Other
86
(3.8 )

22
(15.6)

0
(0.0 )

0
(0.0 )

0
(0.0 )

0
(0.0 )

11
(10.8)

24
(10.9)

11
(2.9 )

9
(2.2 )

9
(4.1 )

Unknown
822
(36.0)

34
(24.1)

26
(32.5)

73
(15.6)

146
(64.0)

0
(0.0 )

0   
(0.0 )

9   
(4.1 )

239
(62.7)

237
(58.1)

58
(26.7)

Table 3.    in    

Table 4.    in    

 the       in    

 the             
P     that  <2 2   

In seventeen percent of randomly selected 
animals, information of the animal age was missing. 

had missing/unknown animal breed information. As 
94% of all cases without missing breed information 
were local breed, all other breeds were combined 

risk factor was used only in univariate and bivariate 

The overall proportion of local breed animals varied 
between 79% and 100% across the regions.

Table 4 reports the results of bivariate analysis. 

disease. As the disease prevalence is very low 
and the rates for young adult and adult groups are 
similar, these two were combined in one adult group 

Risk Factor
Number of researched 

animals positive cases %
P-value

Total 2286 11 (0.48 )
Sex 0.09
Male 480 0  (0.0 )
Female 1806 11 (0.61)
Age 0.17**
<2 years 332 0  (0.0)
2-4 years 1145 9 (0.79)
>4 years 419 2  (0.48)
Breed
Local 1378 10 (0.73) 0.65*
Other 86 1   (1.16 )
bTB  (Region) 0.002
Yes 1059 11 (0.90)
No 1227 0  (0.0)
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As the low number of the primary outcome 

reason behind not using animal breed information 

Discussion

were diagnosed in adult animals. This agrees to 

of the important risk factors of bTB. Studies that 
were conducted in both developing and developed 

higher in adult animals compared to young ones 

to get in contact with the infectious agent source; 

There is contradictory information of animal 

that, in Georgia, female cattle are kept for longer time 
because of milk production and reproductive purposes. 

confounded by animal age.  

a high rate of missing breed information and a very 

between cattle breed and bTB infection. However, 

to the local breed.

old female cattle slaughtered in the region with bTB 

rate of the disease.

Future Studies

by using molecular methods. Additionally, limited 
number of positive bTB cases did not allowed 

independent relationship between the disease and 
its risk factors. This emphasizes the need of using 

Recommendation

Bovine TB remains a public health problem in 
Georgia and requires measures to minimize the risk 
of the disease transmission to humans.
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