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Abstract

A young female health professional was diagnosed with pulmonary tuberculosis caused 
by Mycobacterium bovis. Source finding and contact tracing was initiated by the regional 
municipal health service using both tuberculin skin test and QuantiFERON-TB Gold 
(QFT-GIT (IGRA). The strain appeared near-identical to that of an elderly Dutch patient.



3B

Mycobacterium bovis infection in a young Dutch adult

71

Introduction

Between 1993 and 2007, 231 cases of Mycobacterium bovis infections in humans were 
detected in the Netherlands and this counted for 1.4 % of all culture-positive tuberculosis 
cases. M. bovis infection in humans can be acquired by drinking unpasteurized milk 1, or 
animal to human transmission is possible through infected cattle and zoo animals 2. Only 
rarely, M. bovis is transmitted between humans 3–5. In the Netherlands, most indigenous 
patients with M. bovis infection are >60 years suffering from endogenous reactivations, 
whereas immigrants with M. bovis infection are usually younger 6. We report a case of M. 
bovis infection in a young health professional in a low-endemic country. We show evidence 
that the infecting strain belongs to a cluster of infection affecting elderly people in the 
Netherlands. An Interferon Gamma Release Assay (IGRA) was useful in the diagnosis and 
contact screening in M. bovis infection and was not affected by BCG vaccination status 7,8.

Report

A 23-year-old woman with a history of 18 months’ cough, not responding to antibiotics 
and weight loss of 10 kg was diagnosed with tuberculosis (TB). Although she lived on a 
cattle farm, she had not been exposed to animals, and the livestock was well. Her parents 
owned this farm and were both working at the farm. She worked as a nurse in a nursing 
residence; there were no reports of TB among the residents. She never travelled to a TB 
endemic country. Conventional and computed chest radiography showed bilateral, nodular 
interstitial infiltration and two small alveolar consolidations in the right upper lobe and a 
large bulla in the left upper lobe. Bronchoscopy was normal but bronchoscopic biopsies from 
the left upper lobe revealed granulomatous inflammation with central necrosis. Microscopy 
of Ziehl-Neelsen stained preparations showed acid-fast bacilli and IS6110-targeted PCR for 
M. tuberculosis complex of the broncho-alveolar lavage fluid was positive. Culture grew acid-
fast bacilli and M. bovis was indentified with the HAIN Genotype MTBC (Hain Lifescience, 
Nehren, Germany) 9. Drug sensitivity testing showed no resistance to standard drugs except 
for pyrazinamide, a standard feature of M. bovis.

Contact tracing

The Municipal Health Authority (MHA) conducted contact tracing according to the ring 
principle following the Dutch guidelines 10. IGRA (Quantiferon-Gold in tube; QFT-GIT) 11 
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was only performed in individuals testing tuberculin skin test (TST)-positive. During this 
investigation, contacts are classified into circles around the index case. In the first circle of 
contacts, 24/74 persons were TST-positive (induration ≥10 mm) with only 7 of these 24 
testing positive with QFT-GIT. Among a second circle of 31 colleagues, 7 tested positive 
with TST (≥15 mm induration); none tested positive with IGRA. In a third circle, 2 of 30 
colleagues working in other buildings tested TST-positive; one of these 2 tested positive 
with IGRA. Among 40 residents born before 1940, three had a positive IGRA. None of the 
people tested in contact tracing had any signs of active TB. Next, none of the 67 cows on 
the farm where our index patient lived skin-tested positive with a TST using bovine PPD, 
while one was slaughtered – on thorough postmortem investigation this cow tested negative. 
The Dutch database with IS6110 and polymorphic guanine/cytosine-rich repeat sequence 
(PGRS) restriction fragment length polymorphism (RFLP) patterns of all M. tuberculosis 
complex strains isolated in the Netherlands since 1993 established within the framework of 
the national surveillance on tuberculosis was used for comparison with the IS6110/PGRS 
RFLP patterns of the M. bovis isolate of our patient 12,13. For the comparison of human and 
animal M. bovis isolates also spoligotyping was performed 13–15. The spoligopattern showed 
the presence of the spacers 1 and 22–38 and absence of the spacers 2–21 and 39–43. The 
octal code of the spoligopattern is 400000077777600 and matched in the SpolDB4 database 
with three strains from Spain and five strains from France (personal communication N. 
Rastogi, Unité de la Tuberculose et des Mycobactéries, Institut Pasteur de Guadeloupe, 
Guadeloupe) 16. The isolate of our patient had two bands in its IS6110 RFLP pattern, of which 
one had a size of 1.9 kb, which is characteristic of M. bovis. The combination of IS6110/
PGRS RFLP and spoligotype pattern of the M. bovis isolate of the patient was unique in the 
Dutch national database containing all isolates collected since 1993 (Figure 1). However, 
one other M. bovis isolate (number 2) matched closely, exhibiting an identical spoligotype 
pattern, >96 % similarity in PGRS RFLP and one band less in IS6110 RFLP. The deletion 
or insertion of one band in the IS6110 RFLP has been described during transmission of M. 
bovis between humans or between animals and humans previously 14. Thus, a transmission 
between these two patients or a common source is plausible. We assume that our patient 
and an elderly Dutch patient, whose isolate’s DNA fingerprints match those of the one of 
our case, share the same infection cluster.
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Discussion

In the Netherlands, the cattle herd has been officially declared free of bovine TB since 1999, 
with only occasional small outbreaks of bovine TB in imported cattle or in zoo animals 17,18. 
The source of the bovine infection in our patient was either from infected cattle at the farm, 
from infected animals at the zoo she regularly visited, drinking unpasteurized milk in the past, 
or from patients in the nursing home she worked in. Neither the cattle at the farm where she 
had lived nor the zoo she regularly visited had been associated with any case of bovine TB 
in the last 20 years. We assumed, therefore, that an as yet unidentified Dutch resident of the 
nursing home might have been the source of infection in previous years. A large proportion 
of the elderly is latently infected by M. tuberculosis or M. bovis 6,17,19. The high similarity 
of the DNA fingerprints of the isolate of our patient and those of the isolate of an elderly 
Dutch patient (number 2 in Figure 1), who had a lymph node M. bovis infection 5 years 
earlier, suggests that they belong to the same infection cluster. No epidemiological relation 
between both patients could be demonstrated by the MHA. During contact tracing in the 
nursing home among residents and personnel, no other potential sources were identified. 
Our results support the conceptually higher specificity of the IGRA compared with the TST 
for M. bovis infection 14,15. This higher specificity helped to better target the prophylactic 
treatment strategy for latent M. bovis infections.

In conclusion, with thorough investigation and the use of several modern immunologic and 
molecular diagnostic tools, it was possible to identify a presumptive infection cluster on 
molecular methods but we could not identify the actual source of infection in this patient 
by conventional epidemiological methods.

Figure 1 Comparison of PGRS RFLP, spoligotyping patterns and IS6110 RFLP. 

Number 1 shows the DNA fingerprint results of the M. bovis isolate of the index patient. Numbers 2, 3 and 4 depict 
DNA fingerprint patterns of M. bovis isolates of Dutch patients, selected because of an almost identical pattern 
in PGRS RFLP and/or spoligotyping and/or IS6110 RFLP. Reference 1 represents a M. bovis BCG reference isolate.
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