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INTRODUCTION

The Mycobacterium tuberculosis complex (MTBC) in-
cludes  M. tuberculosis, M. bovis,  M. bovis bacillus 
Calmette-Guérin (BCG, the vaccine strain), M. africa-
num, and M. microti. Mycobacterium tuberculosis cau-
ses the majority of tuberculosis (TB) cases in humans; 
however, in several regions of the world, especially in a 
country with high prevalence of HIV infection, human 
TB caused by M. bovis may be common but underre-
ported1. M. bovis  is the main cause of tuberculosis in 
cattle, deer, and other mammals and human pathology 
is considered a zoonosis; transmission is mainly throu-
gh consumption of unpasteurized dairy products, and 
it is less frequently attributed to inter-human transmis-
sion. The exact incidence of M. bovis TB is uncertain 
but it is considered to be uncommon in rich-resource 
countries; worldwide it is estimated to be responsible 
for approximately 3% of pulmonary tuberculosis2.

We report the case of an Italian woman in her thir-
ties; she reported no history of travel outside Western 

Europe, no contact with subjects with active pulmonary 
tuberculosis or chronic cough. Her past medical history 
included an episode of acute pyelonephritis and Gil-
bert’s pityriasis rosea but no other significant condition 
or hospital admission.

She reported two weeks of night sweats, malaise and 
productive cough (following six months of dry cough); 
after the sudden onset of haemoptysis she presented 
to the emergency room. Chest X-ray and computeri-
zed tomography showed bilateral lung infiltrates with 
multiple cavitations (Figure 1) but the smear tested ne-
gative for alcohol-acid resistant bacilli. Given the high 
suspicion she was admitted to our Infectious Disease 
ward and placed in respiratory isolation with negative 
pressure aspiration.

Physical examination at admission was insignificant 
with a body temperature of 37.3 °C, blood pressure of 
110/70 mmHg, a pulse rate of 74/minute and a respira-
tory rate of 24/min. Physical examination of the chest, 
head, neck, lymph nodes, heart and abdomen was nor-
mal.
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virtually eliminated due to effective veterinary programs 
and the consumption of pasteurized milk. 

The case here described doesn’t belong to high-
risk groups such as animal workers, farmers, meat 
packers, veterinaries and zoo keepers and no contact 
with infected people was found. Mycobacterium bovis 
interhuman transmission is less common than transmis-
sion from cattle but the exact incidence is unknown; 
the mayor pathway of disease transmission is via oral 
ingestion through consumption of unpasteurized dairy 
products or exposure to infective animals. Nowadays, 
the majority of the 7000 cases of human TB annually 
reported in the UK are due to M. tuberculosis acquired 
directly from an infectious person3. Among 129 cases 
of human M. bovis infection in the United Kingdom 
between 2005 and 2008, most patients were older 
than 65 years, suggesting that reactivation may have 
occurred following latent infection acquired prior to 
widespread pasteurization of milk4. Nevertheless one 
recent paper reported the diagnosis of pulmonary  M. 
bovis  infection in cats and humans living in the same 
household, in Texas, supporting the existence of non-
traditional ways of transmission5. Worldwide M. bovis 
contribution to human tuberculosis varies widely: while 
<1% of human infections are caused by M. bovis in 
Spain, the prevalence in Africa ranges from 3.9% in Ni-
geria, up to 7% in Uganda, and even 16% in Tanzania6-8. 
A worrisome 28% prevalence was reported in Mexico9. 
It was reported that in some developing countries, M. 
bovis is responsible for 5-10% of all human TB cases 
and 30% of all TB cases in children10.

M. bovis tuberculosis is hardly diagnosed because 
no clinical or radiological feature emerges; molecular 
techniques are needed to differentiate it from the one 
sustained by M. tuberculosis. M. bovis  can mani-

Blood chemistry was within the range of normality 
and HIV test, upon obtaining her consent, was negative. 
Quantiferon TB Gold (QIAGEN, Australia) tested posi-
tive as well as sputum samples, the latter was positive 
for both the Ziehl-Nielsen staining and Mycobacterium 
tuberculosis  complex DNA (polymerase chain reac-
tion, Cepheid, Sunnyvale, CA, USA). Directly observed 
weight-based four drug anti-tuberculous therapy (isonia-
zid 300 mg, rifampicin 600 mg, ethambutol 1200 mg and 
pyrazinamide 1500 mg) was started along with pyrido-
xine and colecalciferol. After two weeks sputum culture 
was positive (liquid culture) and showed the presence of 
Mycobacterium bovis; pyrazinamide administration was 
stopped according to the usual phenotypic resistance.

A slow clinical improvement was observed with no 
further hemoptysis episode after two weeks of treatment. 
Sputum acid-fast bacilli density slowly decreased over 
time with still 1-9 bacilli per microscopic field one month 
after antitubercular treatment initiation. At this time, she 
required to be discharged without physicians’ consent 
given the presence of young children in her household. 
She was followed as outpatient and radiological reduction 
in cavitations was observed after 8 weeks of treatment. 
Negative sputum cultures were observed at 8 weeks and 
she recently completed the 7 months maintenance phase 
with rifampicin plus isoniazid.

The public health survey was not able to trace any 
contact with animals or unpasteurized diary products; 
however patient reported that her father-in-law had a 
chronic cough but he unfortunately died (a few months 
before the episode) due to an ischemic heart attack.

We here presented this case of a young Italian patients 
presenting with a rapidly evolving pulmonary disease 
sustained by M. bovis:  such infection is uncommon in 
developed countries, where human infections have been 

Figure 1. Chest X-ray (left) and volume-rad (right) showing diffuse involvement of both lungs with multiple apical cavitations.



Pulmonary tuberculosis sustained by Mycobacterium bovis in a young Italian patient

3

  2.	El-Sayed A, El-Shannat S, Kamel M, Castañeda-Vazquez 
MA, Castañeda-Vazquez H. Molecular Epidemiology of 
Mycobacterium bovis in Humans and Cattle. Zoonoses 
Public Health 2015 Dec 18. doi: 10.1111/zph.12242. [Epub 
ahead of print].

  3.	De la Rua-Domenech R. Human Mycobacterium bovis 
infection in the United Kingdom: incidence, risks, control 
measures and review of the zoonotic aspects of bovine tu-
berculosis. Tuberculosis 2006; 86: 77-109. 

  4.	Ramdas KE, Lyashchenko KP, Greenwald R, Robbe-Au-
sterman S, McManis C, Waters WR. Mycobacterium bovis 
infection in humans and cats in same household, Texas, USA 
2012. Emerg Infectious Dis 2015; 21: 480.

  5.	Romero B. Aranaz A. de Juan L. Alvarez J. Bezos J. Mateos 
A. Gómez-Mampaso E, Domínguez L. Molecular epidemio-
logy of multidrug-resistant Mycobacterium bovis isolates 
with the same spoligotyping profile as isolates from animals. 
J Clin Microbiol 2006; 44: 3405-3408.

  6.	Firdessa R, Berg S, Hailu E, Schelling E, Gumi B, Erenso 
G, Gadisa E, Kiros T, Habtamu M, Hussein J, Zinsstag J, 
Robertson BD, Ameni G, Lohan AJ, Loftus B, Comas I, Ga-
gneux S, Tschopp R, Yamuah L, Hewinson G, Gordon SV, 
Young DB, Aseffa A. Mycobacterial lineages causing pul-
monary and extrapulmonary tuberculosis, Ethiopia. Emerg 
Infect Dis 2013; 19: 460-463.

  7.	Malama S, Johansen TB, Muma JB, Munyeme M, Mbulo 
G, Muwonge A, Djønne B, Godfroid J. Characterization of 
Mycobacterium bovis from humans and Cattle in Namwala 
District, Zambia. Vet Med Int 2014; 2014: 187842.

  8.	Portillo-Gómez L, Sosa-Iglesias EG. Molecular identifica-
tion of Mycobacterium bovis and the importance of zoonotic 
tuberculosis in Mexican patients. Int J Tuberc Lung Dis 
2011; 15: 1409-1414.

  9.	Wedlock DN, Skinner MA, de Lisle GW, Buddle BM. 
Control of Mycobacterium bovis infections and the risk to 
human populations. Microbes Infect 2002; 4: 471-480.

10.	 Majoor CJ, Magis-Escurra C, van Ingen J, Boeree MJ, van Soolin-
gen D. Epidemiology of Mycobacterium bovis disease in humans, 
The Netherlands, 1993-2007. Emerg Infect Dis 2011; 17: 457-463.

11.	 Park D, Qin H, Jain S, Preziosi M, Minuto JJ, Mathews WC, 
Moser KS, Benson CA. Tuberculosis due to Mycobacterium 
bovis in patients coinfected with Human Immunodeficiency 
Virus. Clin Infect Dis 2010; 51: 1343-1346.

12.	Bilal S, Iqbal M, Murphy P, Power J. Human bovine tubercu-
losis-remains in the differential. J Med Microbiol 2010; 59: 
1379-1382.

13.	 Bobadilla-del Valle M, Torres-González P, Cervera-
Hernández ME, Martínez-Gamboa A, Crabtree-Ramirez 
B, Chávez-Mazari B, Ortiz-Conchi N, Rodríguez-Cruz L, 
Cervantes-Sánchez A, Gudiño-Enríquez T, Cinta-Severo 
C, Sifuentes-Osornio J, Ponce de León A. Trends of Myco-
bacterium bovis isolation and first-line anti-tuberculosis 
drug susceptibility profile: a fifteen-year laboratory-based 
surveillance. PLoS Negl Trop Dis 2015; 9: e0004124.

14.	 Saukkonen JJ, Cohn DL, Jasmer RM, Schenker S, Jereb JA, 
Nolan CM, Peloquin CA, Gordin FM, Nunes D, Strader DB, 
Bernardo J, Venkataramanan R, Sterling TR; ATS (American 
Thoracic Society) Hepatotoxicity of Antituberculosis Therapy. 
An official ATS statement: hepatotoxicity of antituberculosis 
therapy. Am J Respir Crit Care Med 2006; 174: 935-952.

15.	 Shakya R, Rao BS, Shrestha B. Incidence of hepatotoxicity 
due to antitubercular medicines and assessment of risk fac-
tors. Ann Pharmacother 2004; 38: 1074-1079.

16.	 Idilman R, Ersoz S, Coban S, Kumbasar O, Bozkaya H. An-
tituberculous therapy-induced fulminant hepatic failure: suc-
cessful treatment with liver transplantation and nonstandard 
antituberculous therapy. Liver Transpl 2006; 12: 1427-1430.

17.	 Li X, Liu Y, Zhang E, He Q, Tang YB. Liver transplantation in 
antituberculosis drugs-induced fulminant hepatic failure: a case 
report and review of the literature. Medicine 2015; 94: e1665.

fest with primary and reactivation forms; involvement 
may be pulmonary, extrapulmonary, or disseminated. 
When M. bovis is acquired via ingestion of contamina-
ted dairy products, the extrapulmonary disease is more 
likely than pulmonary tuberculosis. Extrapulmonary 
sites of  M. bovis  include lymph nodes, pleural space, 
joints, eye, and central nervous system and they have 
been often observed in HIV-positive patients11. Strains 
of M. bovis are intrinsically resistant to pyrazinamide. 
Nevertheless, World Health Organization 2003 guideli-
nes on the therapy of human bovine tuberculosis have 
no specific recommendations on the matter. The Ame-
rican Thoracic Society recommends an initial 2 months 
regimen of isoniazid, rifampicin and ethambutol follo-
wed by a 7-month continuation phase of isoniazid and 
rifampicin12.

In a 15-year surveillance study, carried out in Mexi-
co City, the analysis of mycobacterial isolates from hu-
man clinical samples that showed primary streptomycin 
resistance was higher among M. bovis compared with 
M. tuberculosis isolates (10.9% vs. 3.4%, p<0.001) with 
no difference in multidrug resistance rates (38.5% and 
34.4%). Primary streptomycin resistance can be explai-
ned through the widespread use of this compound in the 
veterinary field13.

Furthermore, drug-induced liver injury has been 
observed in 5 to 33% of patients treated with four-drug 
regimens and risk factors include elder age, female gen-
der, baseline transaminase levels, viral co-infections 
and slow acetylator status among others14. The influence 
of pyrazinamide on TB DILI is ambiguous; some stu-
dies indicate little to no increased rate of hepatotoxicity, 
whereas others point to it as a contributor to increased 
incidence or severity of hepatotoxicity although dosing 
variations and patient selection biases may have contri-
buted to these results15. Several cases of prolonged or 
severe liver damage associated with pyrazinamide have 
been reported16,17.

In conclusion M. bovis tuberculosis should be su-
spected even in young and not-at-risk patients and its 
isolation is needed in order to avoid unnecessary expo-
sure to pyrazinamide and the associated hepatic toxici-
ty. Close monitoring of compliance is also warranted 
given the longer course of treatment and the potentially 
higher prevalence of streptomycin primary resistance.
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