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Regional medicine case RepoRt

Mycobacterium tuberculosis in a calf in West Texas: A rare pathology

Hawa Edriss MD, Melanie Lee MSN, Kenneth Nugent MD

AbstrAct 

The transmission of Mycobacterium tuberculosis from humans to cattle is relatively uncommon 
and has not been reported in the United States. In the summer of 2018, a 5-month-old calf on a 
dairy farm in North West Texas failed a caudal fold test during routine screening. The animal was 
eventually euthanized, and a lymph node culture was positive for Mycobacterium tuberculosis, 
genotype G08735. Studies in Ethiopia have also reported that animals can become infected with 
Mycobacterium tuberculosis under certain conditions. This process likely depends on the methods 
used to manage livestock, the frequency of tuberculosis in adult populations, and the characteristics 
of the tuberculosis in these farm workers; its identification has important implications for workers 
and cattle.
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IntroductIon

Tuberculosis can infect both wild and domes-
tic animals, including cattle.1,2 The prevalence of  
M. bovis in cattle is increasing in some countries, 
including Ethiopia, the United Kingdom, and Ireland, 
which has important health and economic conse-
quences in countries like Ethiopia which has the larg-
est livestock population in Africa.3 The mycobacterial 
species that infects cattle is mostly M. bovis and to 
a lesser extent M. caprae. Mycobacterial tuberculosis 
infection in cattle is a rare disease, seen in develop-
ing countries, and influenced by factors, such as close 
contact between farmers and cattle, inadequate infec-
tion control, and some traditional beliefs.2,4,5 

cAse

In the summer of 2018, a 5-month-old calf on a 
dairy farm in Northwest Texas failed a caudal fold test 

during routine screening. The animal was eventually 
euthanized, and a lymph node culture was positive 
for Mycobacterium tuberculosis, genotype G08735. 
The histology was negative. Investigation of the 
available dairy workers did not identify anyone with 
active pulmonary tuberculosis. However, one worker 
with cough and weight loss had left the farm approx-
imately 2 weeks after the calf arrived. Three adults 
with pulmonary tuberculosis in this region had been 
diagnosed in 2017 and 2018 and had isolates with the 
same genotype.

dIscussIon

epIdemIology

The most common pathogens in mycobacte-
rium complex are M. tuberculosis and M. bovis. 
Tuberculosis in animals is characterized by forma-
tion of granulomas, mostly in the lymph nodes of the 
head, lungs, pleura, intestines, liver, spleen, and peri-
toneum.6 Infection in cattle by M. bovis involves envi-
ronmental factors, age, etc.; for example, the intestinal 
route of infection is more frequent in young calves due 
to ingestion of infected milk from tuberculous masti-
tis. However, this route is uncommon in the developed 
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countries due to extensive eradication programs. In 
developed countries, the respiratory tract is the main 
source of disease transmission. On rare occasions, 
genital transmission occurs in cattle if genital organs 
become infected.7

Developing countries have a higher infectious dis-
ease burden in humans and animals due to the close 
physical contact between humans and animals, and 
the lack of disease control measures allows the trans-
mission of the disease between animals and humans.5 

It is well known that M. bovis can infect humans and 
causes zoonosis.8 The main sources of M. bovis trans-
mission to human are through ingestion of raw milk in 
cattle with tuberculous mastitis and/or inhalation of aer-
osols from diseased animals. However, M. tuberculosis 
is mainly a human pathogen, and transmission to ani-
mals is very rare.1,2,9,10 Veterinarian studies indicate that 
M. tuberculosis infection in cattle occurs when cattle and 
humans have close and prolonged contact.11 The fre-
quency of such transmission is unknown, but published 
reports suggest this frequency is less than 1%.12–15 In 
certain geographic locations, such as Ethiopia, Algeria, 
and Sudan, the frequency can approach 6%–7%.16 
Transmission of M. tuberculosis to cattle can involve 
inhalation of aerosols from infected workers, the inges-
tion of grass contaminated with sputum, feces, and 
urine from infected patients,1,2,4 and direct human to 
animal contact through the tradition of spitting tobacco 
juice into the cattle’s oral cavity in certain regions of 
Africa where it is believed to prevent parasitic infections 
and improve animal health.4,5

pAthogenesIs

Observational studies indicate that infection with 
M. tuberculosis is much less aggressive in cattle 
than is infection with M. bovis.17 In fact, exposure to 
M. tuberculosis may transiently infect animals but 
not cause disease. Similarly, M. bovis is much less 
virulent in humans than M. tuberculosis.18 The exact 
pathogenesis, including disease transmission, sen-
sitization, presence or absence of clinical manifes-
tation, and the factors under which cattle become 
infected, is not well understood.3,19 M. tuberculosis 
in cattle thought to cause a short period of infection 
and not progressive disease. The infected cattle have 

a positive reaction when tested with tuberculin, but 
the positivity disappears when the infectious source 
is cleared. Consequently, when a tuberculin-positive 
test is noted in previously tuberculin-negative cat-
tle, the possibility of M. tuberculosis infection in farm 
workers should be considered. 

Infected animals with M. tuberculosis represent 
accidental hosts.13 Actively infected humans with 
M. tuberculosis are the main source of transmission to 
animals. M. tuberculosis does not have a known animal 
reservoir host.13,20 In contrast, M. bovis can be main-
tained in a reservoir host in other species, such as buf-
falos, badgers, etc., from which infection is transmitted 
to the target host.6 In Ireland, cattle are considered the 
main source (reservoir) for maintaining infection.21 

clInIcAl studIes

Ameni studied tuberculosis transmission between 
farmers and cattle in 287 herds with 2,033 cattle in 
Ethiopia.5 The investigations in farmers included micro-
biological testing and molecular typing. The cattle 
underwent an intradermal tuberculin testing, microbio-
logical examinations, post mortem examinations, and 
molecular typing The results indicated the prevalence of 
positive tuberculin tests in these herds was 9.4%, and it 
was higher in herds owned by farmers with tuberculosis 
compared to herds owned by farmers without tuberculo-
sis (p<0.01). All mycobacteria isolated (141) from farm-
ers were M. tuberculosis. Eleven out of sixteen isolates 
from cattle were non-tuberculosis mycobacteria (NTM), 
3 isolates were M. bovis, and 2 were M. tuberculosis. 
Farmers with active pulmonary tuberculosis underwent 
clinical evaluations and had positive cultures in 97% 
(141/146). These 141 M. tuberculosis culture under-
went characterization by spoligotyping; the most com-
mon patterns were Spoligo International Type Number 
(SIT) 149, SIT53, and SIT37. Molecular typing was 
also performed on cattle’s isolates to identify the strain 
type. The 2 M. tuberculosis isolates from cattle were 
further characterized by spoligotyping, and the pattern 
of the isolates were SIT149 and SIT53 which matched 
the farmers’ type. A severity scoring method using 
Vordermeier’ s system showed the average severity 
scores of the cattle infected with M. bovis, NTM, and 
M. tuberculosis were 5.5, 2.1, and 0.5, respectively.22 
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These investigators suggested that the transmission of 
tuberculosis from farmers to cattle can infect cattle but 
rarely leads to active disease.5

In 2011, Ameni reported the characteristics of myco-
bacteria isolated from 52 cattle (30 from intensive pro-
duction farm and 22 from grazing animals). Molecular 
typing of these isolates revealed 31 of these isolate were 
M. bovis, 6 M. tuberculosis, 6 M. avium species, and 
9 other mycobacteria.23 All 30 isolates from the inten-
sive production farm were M. bovis and were recovered 
from thoracic lymph nodes; most of the M. tuberculosis 
isolates were recovered from the mesenteric and ret-
ropharyngeal regions. The anatomic location may sup-
port the transmission via the traditional direct spitting 
tobacco juice into the cattle “mouth-to-mouth” in con-
trast to the M. bovis in which cattle had respiratory tract 
lesions and presumably a respiratory route of transmis-
sion between animals. Unfortunately, no M. tuberculosis 
samples were collected from workers on the farms in the 
study. However, prior DNA analysis identified that the 6 
M. tuberculosis isolate types were previously found in 
humans in Ethiopia. 

Ocepek reported that 3 animals with strongly reac-
tive tuberculin tests (2 cows and one calf) were slaugh-
tered in the Slovenian capital (Ljubljana).20 These 3 
animals were clinically healthy except mildly enlarged 
lymph nodes. No acid-fast bacilli were detected during 
Ziehl-Neelsen staining. Histopathological examina-
tion of the mediastinal lymph nodes showed nonspe-
cific findings; after 28-days colonies of M tuberculosis 
grew on a Löwenstein-Jensen media from a 2-year-
old cow. Investigation of the farmers identified a 
59-year-old man who was diagnosed with a cavitary 
pulmonary tuberculosis in 1999. The M. tuberculosis 
isolates from the farmer and the cow were analyzed 
using an IS6110-based restriction fragment length 
polymorphism (RFLP) typing and had an identical 
RFLP pattern. Ocepek concluded that M. tuberculosis 
was transmitted from humans to cattle.20

lAborAtory methods

Molecular typing of M. tuberculosis subspecies 
using IS6110-based (RFLP) Restriction Fragment 
Length Polymorphism Typing is a widely used method 

for comparing the genetic relatedness of M. tubercu-
losis strains. It is used to determine suspected trans-
mission and to identify previously unidentified links. 
It is based on the differences in fragment length and 
copy number of the insertion IS6110. Most isolates of 
M. tuberculosis contain between 0–20 copies of the 
1355 bp IS6110. In most strains of M. tuberculosis, 
the arrangement of IS6110 in the genome appears 
stable over months to years. This analysis requires a 
large amount of DNA, long subculture (20–40 days), 
and technical complexity.25,26 

Spacer oligonucleotide genotyping (Spoligotyping) 
is a PCR-based method for detection and typing of 
M. tuberculosis. It is a PCR amplification of highly 
polymorphic direct repeats (DR region) in M. tuber-
culosis. This method is less complex and has equal 
or better discriminatory power. In PCR analysis, var-
iable numbers of tandem repeats of different genetic 
sequences, such as mycobacterial interspersed 
repetitive units (MIRUs), are measured; this method 
is a fast (1 day) alternative to the IS6110-based DNA 
typing and is becoming the preferred method for 
molecular typing for epidemiological or surveillance 
purposes.25,27

Whole genome sequencing is a new molecular 
method for the study of M. tuberculosis and is used for 
diagnosis, the detection of drug resistance, and typ-
ing of M. tuberculosis. It is a time consuming, requires 
highly trained personnel, but has a very high discrimi-
natory power to identify transmission series.28,29 

Current laboratory technology is adequate to 
characterize the epidemiology of tuberculosis trans-
mission from animals to humans and vice versa. 
However, the studies will require relatively sophisti-
cated technology and will require the storage of iso-
late for at least 2 years in an effort to identify clear 
transmission pathways.

conclusIon

We report an unusual situation in which a calf in 
West texas had infection with human Mycobacterium 
tuberculosis. The route of infection in this animal 
is uncertain. It likely related to direct transmission 
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from a farm worker to either its mother or to the ani-
mal. State laboratories should perform a detailed 
molecular investigation of the specimens of slaugh-
tered tuberculin-positive animals to identify cases of  
M. tuberculosis vs. M. bovis infections, and farmwork-
ers need evaluation for latent or active tuberculosis. 
Prior reports suggest that transmission of tuberculo-
sis from humans to cattle by respiratory system can 
infect the animals but rarely leads to active tubercu-
losis. Similarly, low transmission of M. bovis between 
cattle and farmers can occur. 
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