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Abstract

bovis infections in developed countries.

included surgical epididymectomy and hydrocele repair.
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Background: Mycobacterium bovis causing tuberculosis in animals is responsible for zoonotic tuberculosis in
patients. Veterinary control measures and milk pasteurization has led to a significant decrease in human cases of M.

Case presentation: We diagnosed recurrent M. bovis epididymitis in a 63-year old Caucasian man without any signs
of pulmonary or disseminated disease. Relevant epidemiological expositions included camel milk drinking during
prolonged travels in Niger, prior to initial clinical manifestations. The diagnosis was firmly established by mass spec-
trometry and DNA sequencing on epididymis surgical biopsy specimens. We detail therapeutic management which

Conclusion: As for other M. tuberculosis complex species, the genitourinary tract represents a frequent site of sec-
ondary dissemination and latency for M. bovis. Isolated epididymis infection is a newly documented manifestation of

Background

Mycobacterium bovis, a member of the Mycobacterium
tuberculosis complex is responsible for bovine-type
tuberculosis [1]. Animal to human transmission mainly
occurs through airborne route or ingestion of unpasteur-
ized milk. M. bovis attenuated Bacille Calmette-Guérin
(BCQG) strain vaccination campaigns together with milk
pasteurization and better veterinary control measures
has led to a decrease in the number of human M. bovis
infections [2]. Sporadic cases of human M. bovis sus-
pected zoonotic acquisition are still reported particularly
in some developing countries [3]. Also, re-emergence in
human populations has been notified in some developed
countries still affected by bovine tuberculosis [4].
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Mycobacterium tuberculosis complex genitourinary
infections represented 6.5% of all extra-pulmonary
tuberculosis declared cases in the United States between
1993 and 2006 [5]. Although tuberculous epididymitis
is a well described clinical entity, no case has ever been
documented with M. bovis as the causative agent [6]. We
here report the first such case in a 63-year old man with
recurrent bilateral M. bovis granulomatous epididymitis
requiring repeated surgical management.

Case presentation

In 2016, a 63-year-old Caucasian French-born retired
man was referred to our institution with a 3-month his-
tory of left testicular pain and swelling. He was afebrile
and in no apparent distress. Detailed clinical evalua-
tion revealed a tender and swollen left epididymis with
associated hydrocele but without torsion, focal testicu-
lar mass, purulent discharge or pain on digital rectal
examination. He was in a long-term exclusive hetero-
sexual relationship and reported no active risk fac-
tors or past episodes of sexually transmitted diseases.
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Standard bacterial urine cultures following prostate
massage were sterile. Chlamydia trachomatis and Neis-
seria gonorrhea polymerase chain reaction assays per-
formed on first-void urine were negative for both him
and his sexual partner. Syphilis and HIV serology were
also non-reactive.

Past medical history was unrevealing except for a simi-
lar episode which had occurred 6 years before and for
which a right epididymectomy had been performed. At
that time, results of the histological investigation had
shown epididymitis with caseo follicular lesion whereas
standard bacterial and mycobacterial culture had failed
to identify a specific etiology. A surgical left epididy-
mectomy and hydrocele repair was performed and per-
operatory examination revealed pachy-vaginalitis and
sub-acute epididymitis with multiple caseous purulent
collections. Testes were macroscopically normal. On
histological examination, necrotizing and granuloma-
tous epididymitis with caseous abscesses were described
(Fig. 1) but periodic acid Schiff and Ziehl stainings
showed no microorganisms. The patient was therefore
empirically treated for sexually transmitted diseases and
bacterial epididymitis with initial intravenous ceftriax-
one and oral azithromycin followed by a 3-week course of
oral ciprofloxacin.
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Three weeks following surgical intervention, mycobac-
terial liquid medium cultures came back positive. While
awaiting final identification and anti-mycobacterial sus-
ceptibility testing, a standard anti-tuberculous therapy
including isoniazid, rifampin, pyrazinamide and etham-
butol was initiated. The isolate was subsequently iden-
tified as M. bovis, a mycobacterial species known to be
intrinsically resistant to the first-line anti tuberculous
drug pyrazinamide [7]. Identification to the species level
was confirmed using partial 16S rRNA gene (primer fD1:
5-AGAGTTTGATCCTGGCTCAG-3'; and primer rP2:
5-ACGGCTACCTTGTTACG ACTT-3) and partial
rpoB gene (primer MycoF: 5-GGCAAGGTCACCCCG
AAGGG-3/; primer MycoR: 5'-AGCGGCTGCTGGGTG
ATCATC-3’) sequencing and mass spectrometry per
local procedures [8, 9]. Differentiation between this clini-
cal isolate and the attenuated M. bovis BCG strain was
confirmed with subsequent multiplex polymerase chain
reaction (PCR) assay [10]. Antimycobacterial suscepti-
bility testing showed the isolate to be pan-susceptible to
first-line anti-tuberculous drugs other than pyrazinamide
and therapy was therefore modified for isoniazid and
rifampin alone. Complementary investigation including
mycobacterial blood cultures and a whole-body com-
puterized tomodensitometry was also performed and

Fig. 1 Histopathologic findings on
necrotizing and fibrinoid inflammation (right)
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showed no sign of concomitant pulmonary or dissemi-
nated disease.

Mycobacterium bovis is a recognized zoonotic disease
of which genito-urinary infection presentations are rare.
Therefore, potential epidemiologic expositions were fur-
ther detailed. The patient reported numerous prolonged
travels in north and sub Saharan Africa in the 80’s and
90’s. During these stays he was in close contacts with
cattle and he regularly ingested camel milk in the Niger
desert as Touareg habit. He had never received M. bovis
BCG intravesical irrigations or anti-tuberculous vaccine
and denied having ever had sexual relations with animals.

The patient stopped antimycobacterial therapy against
medical advice 2 weeks after initiation and still refuses to
be treated. Upon submission of this manuscript, 1 year
after the initial diagnosis, no local relapse had occurred
and urine control mycobacterial culture was negative.

Discussions and conclusions

Mycobacterium bovis is a global zoonotic pathogen.
Human infections are almost always acquired by inges-
tion of unpasteurized dairy products or aerosol inhala-
tion from infected animals [2]. Although cattle are the
most frequent source of human infections, other farm
and wildlife animals have been shown to be susceptible to
M. bovis [11]. M. bovis survives in the environment and
soil reservoirs were proposed as an hypothesis to explain
encountered difficulties in bovine-tuberculosis eradica-
tion campaigns [12]. Human to human transmission of
M. bovis appears to be anecdotal [13], what raises the
unanswered question of relative virulence of M. bovis and
M. tuberculosis in human beings.

Despite successful bovine tuberculosis eradication pro-
grams and more systematic milk pasteurization, human
infections still occur. Surveys from low tuberculosis inci-
dence countries where disease had been eradicated in
cattle reported a total of 459 human cases over a 20-year
period [11]. Among these, the relative proportion of
primary infections and late reactivations can’t be estab-
lished with precision although it is clear that M. bovis
has the ability to enter dormancy and thus persisting for
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extended periods of time in individuals similarly to other
members of the M. tuberculosis complex [14]. This phe-
nomenon could account for this persistent epidemiology
in humans. These same surveys estimated that genitouri-
nary infections accounted for 12-53% of human M. bovis
infections [11]. Kidney, bladder and urinary tract infec-
tions mainly account for this epidemiology. A detailed lit-
erature review revealed only one previous suspected case
of M. bovis associated scrotal abscess and granulomatous
epididymitis [15]. In this previous study, diagnosis was
made on the basis compatible epididymis histopatho-
logic findings concomitant with pulmonary cavitary dis-
ease and M. bovis positive sputum culture. Although the
authors could not confirm the presence of M. bovis by
culture or molecular biology in an epididymis specimen,
this case presentation is compatible with pulmonary
infection and secondary testicular dissemination. Oppo-
sitely our patient had no signs of active pulmonary or dis-
seminated disease which argues for epididymis focalized
reactivation. Although it could not be confirmed retro-
spectively by microbiologic or histopathologic analyses,
our patient had most likely suffered from contralateral
M. bovis epididymitis 6 years prior to the episode here
described. At that time, surgical epididymitis was per-
formed and the patient received no anti-tuberculous
drug therapy. These elements reinforce the notion that
the genitourinary tract is a frequent sanctuary for M.
tuberculosis complex bacilli. Table 1 compares the epi-
demiologic, clinical and therapeutic features of these two
discussed cases.

From the microbiology laboratory perspective, the
attenuated form of M. bovis, Bacille Calmette-Guérin
(BCQG), can be misidentified as wild-type M. bovis using
first-line conventional phenotypic and molecular assays.
Moreover, M. bovis BCG is still widely used in the treat-
ment of bladder cancer and multiple cases of the geni-
tourinary infections following intravesical therapy
have been reported [16, 17]. We identified this M. bovis
clinical isolate using mass spectrometry and rpoB gene
DNA sequencing [8, 9]. Indeed, alignment of 16S rRNA
and rpoB gene sequences yielded the same result with

Table 1 Reported Mycobacterium bovis associated epididymitis

Age Sex Genital disease Distant infection

exposition

Epidemiologic Treatment Outcome
Anti-tuberculous  Surgical
therapy management

Mateos 73 M Epididymitis scrotal

Colino abscess
etal. [15]
This case 63 M  Epididymitis hydro- None
cele

Lung cavitary lesion Cattle

Camel milk

Isoniazid + rifampin Chronic fistulation

12 months

Scrotal drainage

None (refused by
patient)

Epididymectomy
scrotal drainage

Ongoing treatment
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99% sequence similarity with the reference M. bovis
AF2122/97 (GenBank LT708304.1). A two-step, mul-
tiplex PCR was also performed to further distinguish
between wild-type and attenuated M. bovis strains [10].
All assays were performed in the presence of appropriate
controls. Since this organism was identified on surgical
biopsy specimens and as no M. bovis isolates were con-
comitantly handled in our laboratory at the time speci-
mens were obtained, pre-analytic and in-laboratory cross
contamination is highly improbable.

In 2016, the United States Centers for Disease Control
and Prevention published tuberculosis treatment guide-
lines [18]. In these recommendations, M. bovis is con-
sidered as pyrazinamide mono-resistant M. tuberculosis
and therefore justifies a 2-month combination therapy
with isoniazid, rifampicin and ethambutol followed by
a 7-month course of isoniazid and rifampicin. Also in
2016, Lan et al. [19] published a systematic review on
the treatment of human disease due to M. bovis. Despite
limited evidence, the authors conclude that the ben-
efit of ethambutol as a third drug in this combination
therapy is unclear and that there are no data to support
a shorter than 9 months treatment regimen. We inter-
preted M. bovis as being responsible for this patient’s
clinical presentation but the patient refused to complete
antimycobacterial therapy despite our recommendations.
One year after surgery no local relapse had occured and
urine control mycobacterial culture was negative. Surgi-
cal management alone should not be considered for M.
bovis genitourinary infections. This is reinforced by the
fact that our patient most likely relapsed 6 years after an
initial episode of epididymitis.

Intensive veterinary, alimentary and public health inter-
ventions have significantly reduced the burden of disease
associated with M. bovis disease in humans. Neverthe-
less, infections still occur through airborne and digestive
routes. This case is highly interesting since it documents
isolated relapsing non-BCG M. bovis epididymitis with-
out concomitant pulmonary or disseminated disease for
the first time. M. bovis clinical and microbiological sur-
veillance need to be maintained as this species harbors
intrinsic resistance to anti-tuberculous drugs therefore
requiring a specific treatment regimen.
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