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Abstract

M. bovis and Brucella spp. are zoonotic bacteria that can infect hu-
mans. These pathogens are usually seen in people who are primarily 
engaged in animal husbandry and consume infected animal products 
separately. Although our country is endemic for tuberculosis and 
brucellosis, it is rare to detect these two pathogens concomitantly. 
Thus, the case is instructive and unusual in terms of the coexistence 
of two concomitant zoonotic pathogens. 
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Abbreviations: PRZ: Pyrazinamide; DM: diabetes mellitus; RA: rheu-
matoid arthritis; MRI: magnetic resonance imaging; CSF: cerebrospi-
nal fluid; EVD: Extraventricular drainage; INH: isoniazid; RIF: Rifam-
picin.  

Tuğçe Başarı*; Elif Tükenmez Tigen
Department of Infection Disease and Clinical Microbiology, Faculty of Medicine, Marmara University, İstanbul, Turkey.

Introduction/background

M. bovis is a kind of zoonotic pathogen that transmits by in-
halation and consuming infected food. Although M.tuberculosis 
is clinically similar to M. bovis, it is possible to distinguish it by 
laboratory typing and Pyrazinamide (PRZ) resistance. In our 
case report, a 66-year-old female was diagnosed with M. bovis 
meningitis and brucellosis. The case is instructive and remark-
able because M. bovis is also brought to mind in tuberculosis 
patients mainly engaged in animal husbandry and its progress 
with brucellosis.

Case report

A sixty-six-year-old female patient applied to the outpa-
tient clinic with a fever. She had a history of Diabetes Mellitus 
(DM) and Rheumatoid Arthritis (RA). Laboratory tests resulted 
as WBC: 3100/mm3, PLT: 40000/mm3, sedimentation: 79 mm/
hr. Echocardiography was normal, anti-HIV, VDRL, and brucella 

rose bengal tests were negative, and the PPD test was 15 mm 
positive. Thoracic and abdominal tomography revealed hilar 
lymphadenopathy, multiple micronodules in the lung paren-
chyma, and multiple hypodense lesions in the spleen. A bone 
marrow biopsy was performed to investigate the cause of bi-
cytopenia compatible with the hypercellular bone marrow con-
taining focal granulomatous inflammation, and the Ehrlich Zehl 
Neelsen staining was negative. Endobronchial ultrasonography 
was performed to exclude sarcoidosis. Pulmonary involvement 
of RA pathology revealed anthracosis pigment accumulation 
and necrotic material in the lung.

The patient developed severe headaches and confusion dur-
ing the follow-up. Cranial Magnetic Resonance İmaging (MRI) 
showed hydrocephalus, peripheral contrast-enhancing, circum-
ferential edema accompanying annular lesions in both cerebral 
hemispheres, leptomeningeal enhancement, and contrast in-
crease in the lateral ventricle wall (Figure 1). At first, intracra-
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nial tuberculosis and neurosarcoidosis were considered. The 
angiotensin-converting-enzyme was normal. Mycobacterium 
PCR was found positive in the Cerebrospinal Fluid (CSF) exami-
nation. In the light of clinical, laboratory, and pathological data, 
it was thought that the possible diagnosis might be central ner-
vous system tuberculosis. Extraventricular Drainage (EVD) was 
inserted because of the hydrocephaly, and then empirical tu-
berculosis, steroid therapy were initiated. Growth in mycobac-
teria culture was reported on the 19th day of the treatment. 
The M.bovis strain was isolated on the 38th day, resulting in 
Isoniazid (INH), Rifampicin (RIF), Ethambutol, streptomycin sus-
ceptible, and PZA resistance in the susceptibility test.

In the follow-up, the EVD of the patient whose hydrocepha-
lus regressed was removed. M. bovis treatment was regulated 
and discharged. After 2 months, fever and confusion started 
again. Repeated cranial imaging showed regression in hydro-
cephalus, tuberculoma, and leptomeningeal involvement. It 
was learned that she consumed unpasteurized milk products. 
Brucella Wright agglutination test was positive at 1/320 titer. 
At first, neurobrucellosis was considered due to the fever and 
unconsciousness under the treatment of M.bovis meningitis. 
In the CSF sample; Total neutrophil count (TNC): 43, BFM: 41 
(96.4%), glucose: 33 g/dL, concurrent blood glucose: 146 mg/
dL, protein: 196 mg/dL. Few leukocytes and no microorganisms 
were seen in direct examination. M.tuberculosis PCR, Wright 
agglutination test, brucella IgG, brucella IgM, 2-Mercaptoetha-
nol (ME) tests were negative in the CSF. Serum 2-ME test was 
sent to the central laboratory, and it was negative. The systemic 
brucellosis but no neurobrucellosis was considered. Doxycy-
cline and moxifloxacin were added to INH and RIF treatment, 
considering that resistance might have developed due to bru-
cella infection under RIF treatment. Intracranial tuberculosis 
treatment was planned for at least 12 months and brucellosis 
treatment for at least six weeks. His general condition and ori-
entation tended to improve under treatment and he was dis-
charged with recommendations for continuing the outpatient 
treatment and outpatient clinic control.

Figure 1: In contrast-enhanced T2 axial examinations, central hy-
pointense and peripheral hyperintense tuberculoma.

Discussion

M. bovis is a zoonotic bacterium within the M.tuberculosis 
complex group, and its primary reservoir is bovine animals. The 
transmission occurs consumption of meat and dairy products 
of the infected animal and droplet inhalation. Although rare, 
transmission from human to human and from person to ani-
mal has been reported. In Taiwan, M.bovis infection due to con-
sumption of fresh deer blood and milk has been reported [1]. 
Since the disease usually occurs with the consumption of infect-
ed products, more extrapulmonary involvement (lymph node 
and gastrointestinal system) is observed. In the United States, 
1-2% of all tuberculosis cases is associated with M. bovis. In San 
Diego, between 2010-2015, it was observed that this rate was 
10% and 54% for adults and children subsequently. It has been 
shown that these children are usually Hispanic or Mexican-born 
[2].

In an epidemiological study conducted in the United States, 
it was observed that Hispanic origin, living in Mexico for >2 
months, HIV co-infection, and extrapulmonary involvement 
were associated with M. bovis rather than M. tuberculosis. In 
this study, the PZA monoresistance’s Positive Predictive Value 
(PPV) were detected as 92% and 82% in M. bovis [3].

In Turkey, M. tuberculosis sub-species analysis was per-
formed on 220 samples between the years 2004-2014. M. bo-
vis was detected in only three of these. The most striking is-
sue in this study is that three isolates were seen in 2011-2014, 
attributed to bovine import [4]. In a study conducted in Egypt 
in 2002, M. bovis was isolated in 1/67 of the M. tuberculosis 
meningitis cases. 

M. bovis infections cannot be distinguished clinically and 
radiologically from M. tuberculosis easily. Lung cavitation and 
sputum EZN positivity, contagiousness, and central nervous 
system involvement rates are similar with M. tuberculosis, but 
mortality is higher in M. bovis infections. Therefore, decontami-
nation and culture procedures used for M.tuberculosis are used 
in the diagnosis of M. bovis too.

Brucellosis is a zoonotic disease transmitted mainly through 
consuming contaminated milk and dairy products. The most 
common type of subspecies in humans is B. melitensis. The ini-
tial symptoms are not specific. Patients present to the hospital 
with fever, weakness, night sweats, weight loss, and arthralgia 
at the first stage. Hepatosplenomegaly, lymphadenopathy and 
cytopenia occur as brucellosis involves the reticuloendothelial 
system. Biopsies from reticuloendothelial organs showed non-
caseified granuloma. Although the gold standard in diagnosing 
the disease is the production of microorganisms in culture, the 
sensitivity of serological tests is very high. The most commonly 
used test is the Wright agglutination test, and titers of 1/160 and 
above in a single test or a four-fold increase between two tests 
are significant in terms of diagnosis. The agent to be chosen to 
treat the disease and the duration of treatment are determined 
according to the location of the involvement. Treatment is usu-
ally given for six weeks with a combination of doxycycline and 
RIF or an aminoglycoside.
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Tuberculosis and brucellosis are endemic diseases in our 
country. Distinguishing these two infections is essential because 
their treatments are different, but their laboratory and histo-
logical parameters are similar. Misdiagnosis and mistreatment 
lead to the progression of the disease and the development of 
antimicrobial resistance. However, brucellosis and tuberculosis 
co-infection can be seen rarely in patients with animal expo-
sure, but an actual co-infection rate has not been specified. Ac-
cording to the literature review, two cases of spondylodiscitis 
co-infected with brucellosis and tuberculosis [5,6], one osteo-
myelitis [7], two meningitis [8,9], one lymphadenitis and neck 
abscess [10], and one pericarditis have been reported. There-
fore, Dasari et al. suggested that tuberculosis should be inves-
tigated in patients with suspected or proven brucellosis [11].

Conclusion

Since M. bovis infections cannot be easily distinguished from 
M. tuberculosis as clinically and radiologically, M. bovis should 
be considered in the case with livestock history, extrapulmo-
nary involvement, non-response to M. tuberculosis treatment, 
in pediatric case, or PZA resistance in a patient diagnosed with 
tuberculosis. Typing for M. bovis should be performed in all M. 
tuberculosis strains showing early growth or single PZA resis-
tance in liquid media. Cases with fluctuations in the clinic de-
spite appropriate anti-tuberculosis treatment should be inves-
tigated for a second zoonotic pathogen if there is contact with 
livestock animals. Our case is instructive and extraordinary in 
terms of the rare co-infection of M.bovis and brucellosis..
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