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An unexpected finding in a man with multiple pulmonary nodules, a
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We report the case of a 47-year old Caucasian man with a history of depression and high alcohol intake
who presented with a one-month history of weight loss, dry cough and abdominal pain. He had no
smoking history of note. The patient was treated for a suspected chest infection, however developed
respiratory failure and was intubated. A CT showed multiple pulmonary nodules, left pleural thickening
extending to the mediastinum and bilateral pleural effusions-larger on the left, suggestive of dissemi-
nated malignancy. A broncho-alveolar lavage surprisingly contained numerous acid-fast bacilli and no
malignant cells. Treatment for tuberculosis was initiated and the patient recovered gradually. After
several weeks, a pyrazinamide-resistant organism was cultured and subsequently identified to be
Mycobacterium Bovis.

We discuss this unexpected finding and review the literature on Bovine Tuberculosis in humans.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Case report

Weight loss and cough are common symptoms presented at the
primary and secondary practice. Based on the clinical history, and
paired with a suggestive CT scan, clinicians may be suspicious of
infection or underlying malignancy. However, certain atypical
infective causes can mimic widespread malignancy on radiology
and a high level of suspicion is needed to aid diagnosis. Currently,
there are no reported cases of misdiagnosis of malignancy due to
Mycobacterium Bovis and we discuss this rare finding in the
following case.

A 47-year old man with a past medical history of depression,
chronic fatigue syndrome and gastro-oesophageal reflux disease
presented to the Emergency Department with a four-week history
of dry cough, abdominal pain and weight loss. Regular medications
included omeprazole and mirtazapine, and he had no known drug
allergies. The patient was a non-smoker and had a history of high
alcohol consumption. He previously worked in an office but was
unemployed at the time. There was no history of foreign travel. On
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examination hewas cachectic and febrile (37.9 �C), with a heart rate
of 119bpm and blood pressure of 110/85 mmHg. His saturations
were 98% on room air, and chest examination revealed reduced
breath sounds on the left consistent with a pleural effusion. The rest
of the examination was unremarkable.

Blood tests showed raised inflammatory markers and deranged
liver function tests (Fig. 1). A HIV test was negative. Chest radio-
graph revealed bilateral effusions, larger on the left with patchy
shadowing in both lung fields (Fig. 2). Pleural ultrasound demon-
strated a large free flowing anechoic pleural effusion.

A chest drainwas inserted. Analysis of the heavily blood stained
fluid showed a pH of 7.44, LDH 4557U/L, protein level of 41g/L and
no malignant cells on cytology. Initial gram stain was negative and
no Acid Fast Bacilli were seen. Three sputum samples were also
negative for Acid Fast Bacilli.

CT scan of the chest, abdomen and pelvis (Fig. 3) showed mul-
tiple nodules throughout the lungs, small mediastinal lymph nodes
and pleural thickening within the left hemi-thorax extending onto
the mediastinal surface. There were no abnormalities in the
abdomen or pelvis. The radiological appearances were reported as
favouring a diagnosis of malignancy rather than infection.

The most likely diagnosis was thought to be disseminated ma-
lignancy with unknown primary with super imposed pulmonary
infection.

The patient became increasingly hypoxic despite treatmentwith
broad-spectrum antibiotics. In the absence of a definitive diagnosis
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Fig. 1. Blood tests on admission.

Fig. 2. Chest X-ray showing a large left pleural effusion, a small right pleural effusion
and some nodules and consolidation in both lungs.
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of malignancy, he was intubated for ventilatory support. A
broncho-alveolar lavage obtained from bronchoscopy showed no
malignant cells, but microbiological analysis yield numerous Acid
Fast Bacilli. A diagnosis of miliary tuberculosis was made and
standard Tuberculosis treatment (pyranzinamide, rifampicin,
isoniazid, and ethambutol) was initiated. The patient made good
clinical improvement and was eventually discharged.

Ten weeks after his bronchoscopy, an organism resistant to
pyranzinamide was cultured and identified asMycobacterium Bovis
(M. Bovis). This unexpected finding led to a review of the history.
The patient had not travelled abroad or consumed any unpas-
teurised milk. He owned a healthy cat and had lived next to a dairy
farm for many years. His wife recalled that there might have been
cases of Bovine Tuberculosis among the cattle on the farm. The
Department of Public Health was informed and the patient's cat
was tested for M. Bovis which subsequently was negative. Pyr-
azinamide was stopped and the patient completed a nine-month
treatment (rifampicin, isoniazid and ethambutol) for pulmonary
M. Bovis and made a gradual recovery.
2. Discussion

M. Bovis belongs to a group of tubercule bacilli known as
theMycobacterium Tuberculous Complex (MTBC). MTBC comprises
of 4 subspecies including Mycobacterium Tuberculosis
(M. Tuberculosis),M. Bovis,Mycobacterium Africanum (M. Africanum)
and Mycobacterium Microti (M. Microti), which were thought to be
variants of a single species due to similarities in their DNA and
phenotypical features [1].

Bovine Tuberculosis is found primarily in cattle but also in deer
and other animals such as cats [2]. Transmission is most commonly
via ingestion of infected dairy products [2,3], but can also be via
inhalation or direct contact to mucosal membranes/open wounds
with infected particles [2,4]. Human-to-human transmissions are
rare but have been reported in isolated case-studies [5,6].

M. Bovis is rare in developed countries due to pasteurisation of
milk [2,7]. In the United States, the Centre for disease control (CDC)
[2] estimated that M. Bovis contributes to 2% of all tuberculosis
cases per annum. In the United Kingdom, approximately 0.5e1.5%
ofMTBC cases per year were reported asM. Bovis between 1990 and
2003 [6]. Occupations such as farmers are at higher risk due to
increased exposure [2]. In 2014, there was a cluster of M. Tuber-
culosis cases in cats in Berkshire. Two pet owners contracted the
disease [8].

M. Bovis can present as primary infection or reactivation after a
period of latency when the patient becomes immunocompromised
[9]. The clinical and radiological features are similar to M. Tuber-
culosis [7]. However, M. Bovis is more likely to present as extra-
pulmonary disease, such as in lymph nodes, the pleural space and
the central nervous system [10].

Diagnosis of M. Bovis by culturing MTBC can take six weeks or
more. Unfortunately, blood tests with elevated inflammatory
markers could suggest both infection and malignancy. Deranged
liver function tests are also nonspecific. Additional serological tests
such as the Tuberculin skin test (TST), and interferon-gamma
release assays (IGRAs) can be helpful, although they would not be
able to distinguish between latent and active Mycobacterium
infection [11].

Our patient had both lung and pleural involvement with
M. Bovis hence we were able to confirm his diagnosis with a
broncho-alveolar lavage. However, it can be difficult to achieve
positive microbiology from pleural fluid in patients with only
pleural involvement, as tuberculous effusions are usually results
from hypersensitive reactions and contain few mycobacteria bacilli
[11]. Positive yield is quoted to be approximately 30% in literature
[11]. In addition, larger volume of pleural fluid may not necessary
have a higher yield [12]. Laboratory analysis of tuberculous pleural
fluid often show a low glucose exudate, high LDH levels with
lymphocytosis [11,13]. In patients with moderate to high levels of
suspicion for Tuberculosis, a pleural fluid adenosine deaminase
(ADA) level between 40 and 60 U/L can be supportive [14]. The
positive predictive value of ADA is stronger in areas of high
Tuberculosis prevalence [15]. However, not all centres have ADA
testing readily available and high ADA levels can also be caused by
malignancies (mesothelioma, haematological, lung), inflammatory
conditions (rheumatoid) and infections (empyema) [11].

Pleural biopsies have a higher yield for diagnosing tuberculosis
pleurisy, reported between 60 and 95% [11], and will be able to
provide information on causative organism and its sensitivities.
They can be obtained via closed pleural biopsy at the bedside with
thoracic ultrasound guidance, or via local anaesthetic thoracoscopy.
Skilled professionals are required for the procedure and carry risks
including pain, pneumothorax and neurovascular and visceral
damage [16].

Patients who are culture positive for MTBC are normally treated



Fig. 3. CT scan after drainage of the left pleural effusion showing multiple pulmonary nodules and diffuse pleural thickening in the left lung extending to the mediastinum pleura.
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with standard quadruple therapy. The drug regime can be changed
(as in our patient) once the organism is identified and antibiotic
sensitivities are known.M. Bovis is the only strain of MTBC resistant
to pyrazinamide [1] and is treated for a total of nine months rather
than six [17]. The CDC recommends a combination of isoniazid,
rifampicin and ethambutol for the initial two months and isoniazid
and rifampicin only for the subsequent seven months [18].

It is likely that our patient contracted M. Bovis from infected
cattle e perhaps as the result of reactivation of latent infection.
There were some clues, he was immune-compromised due to his
alcohol intake, had persistent fevers and lived next to a farm. The
radiology findings were consistent with tuberculosis.

The case we present is a reminder of how tuberculosis can
mimic malignancies including primary lung cancer, disseminated
malignancy with multiple pulmonary metastases and malignant
pleural disease. It highlights the importance of confirming a ma-
lignancy diagnosis histologically and sending material for tuber-
culosis cultures if there is any suspicion of tuberculosis.
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