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Jose M. Tolosana . Elena Sandoval . Carles Falces . Rodolfo San Antonio .

Bárbara Vidal . Asunción Moreno . Juan Ambrosioni .
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ABSTRACT

Mycobacterium wolinskyi is a rapid-growth non-
tuberculous mycobacterium. Twenty-one cases
of M. wolinskyi infection have been described so
far, more than half as cardiovascular or post-
operative cardiothoracic infections. We report
the case of a patient with a cardiovascular
implantable electronic device infected by M.

wolinskyi, successfully treated with device
removal and antimicrobials.

Keywords: Cardiac implantable electronic
device infections; Cardiovascular infections;
Mycobacterium wolinskyi; Non-tuberculous
mycobacteria; Sternal osteomyelitis

Key Summary Points

Mycobacterium wolinskyi may be an
emerging non-tuberculous
mycobacterium (NTM) specifically
associated with cardiovascular infections

Mycobacterium wolinskyi has been shown to
be capable of producing a biofilm and
causing outbreaks such as nosocomial
infection

The Mycobacterium wolinskyi treatment
strategy is poorly understood. The
combination therapy scheme could
include quinolones, tetracyclines,
linezolid, carbapenems and cotrimoxazole

NTM infections are uncommon but
should be considered when cultures
remained negative for common
pathogens, and molecular biology should
be used to increase the diagnostic yield
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DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13806977.

INTRODUCTION

Mycobacterium wolinskyi is a rapid-growing non-
tuberculous mycobacteria (NTM), belonging to
the Mycobacterium smegmatis group [1, 2], which
can be isolated from various environmental
settings, such as soil and water. M. wolinskyi was
first identified by Brown et al. in 1999 using 16S
rRNA gene sequencing [1]. The ability of NTMs
to infect immunocompromised patients has
long been described, but their prevalence has
increased over recent years in both immuno-
compromised and immunocompetent patients,
mostly in healthcare settings [2].

Most cases of NTM infections in cardiovas-
cular patients published in the literature are
related to the recent outbreak of Mycobacterium
chimaera and contamination of water heater
and cooler tanks [3–5]. However, the increasing
prevalence of cardiovascular infections due to
NTMs is not limited to this microorgan-
ism. Since M. wolinskyi was described in 1999,
only a few cases have been published in the
literature, and more than half were cardiovas-
cular or postoperative infections [9–12]. Here,
we report a case of an early cardiac
implantable electronic device (CIED) infection
due to M. wolinskyi that required complete
device removal and combined antimicrobials
for successful treatment. A review of the litera-
ture is also presented.

METHODS

We present our clinical case description and
microbiologic findings and a review of the litera-
ture in MEDLINE (source PubMed) from 1999 to
April 2020 under the criteria of infection, specifi-
cally NTM and M. wolinskyi infection, including
papers in all published languages. The patient

provided informed consent for publication. Of all
the identified cases, only those with cardiovascular
involvement were retained, and their characteris-
tics, management and evolution, including our
case, were analyzed. The patient has provided
informed consent for the publication of this case
report.

CASE REPORT

A 63-year-old woman was referred to our center
with a clinical history of 10 days of general
weakness, swelling, tenderness and purulence at
the site of a cardiac resynchronization therapy
(CRT) device implanted one month earlier. She
denied experiencing chills or fever. Past medical
history included hypertension, atrial fibrilla-
tion, dilated non-ischemic cardiomyopathy
(ejection fraction 25%) and recent cardio-em-
bolic stroke with complete neurologic recovery
6 weeks earlier. Upon hospital admission, her
physical examination revealed a body temper-
ature of 37.2 �C, blood pressure of
160/80 mmHg, pulse of 100 beats/min and
normal heart sounds, but no other abnormali-
ties except those described at the pocket site of
the CRT on the right chest wall. Significant
laboratory test results included a white blood
cell count of 6.3 9 109/ll (4–11 9 109/ll),
C-reactive protein 12.7 mg/l (\10 mg/l) and
normal renal and liver function tests. Four sets
of aerobic and anaerobic blood cultures were
collected at that time, all of them negative.
Swabs and aspiration drainage from the pocket
site were also collected for cultures and 16S
ribosomal RNA gene (rRNA) PCR/sequencing.
Chest x-ray was normal, and transthoracic and
transesophageal echocardiography showed no
vegetations or thrombus on either the valve or
the leads. The CIED was removed 5 days after
admission, and all the samples (pocket swab,
CRT pocket and leads) were remitted to micro-
biology for standard cultures, and all the sam-
ples were processed for rRNA gene sequencing.
The patient progressed with her own cardiac
rhythm, not requiring further temporary pacer
implantation. Initially, she was empirically
started on meropenem 2 g q/8 h and dapto-
mycin 8 mg/kg/24 h to cover nosocomial flora
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in a patient recently discharged. Four days after
device removal, 16S rRNA gene PCR sequencing
detected M. wolinskyi in all the surgical samples
of the device and in the fluid aspirated from the
surgical site. Three days later, the microbiologic
cultures of wounds and devices were positive for
acid-fast bacilli identified as M. wolinskyi using
MALDT-TOF and 16S rRNA gene sequencing.
Susceptibility tests revealed sensitivity to doxy-
cycline, minocycline, tigecycline, quinolones
and amikacin and resistance to cephalosporins,
imipenem and tobramycin. The antimicrobial
regimen was then changed to oral moxifloxacin
400 mg/q24h and doxycycline 100 mg/q12h
planning, for a total of 6 weeks of treatment.
The patient had complete recovery at the end of
treatment at home and was also evaluated by
the electrophysiology team, which considered a
new device was not necessary. She presented no
complications or relapse at 1-year follow-up.

DISCUSSION AND REVIEW

Data on M. wolinskyi infection are limited to
only case reports. Generally, it is associated with
skin and soft tissue infections, bone infection
and bacteremia. The ability of these organisms
to cause cardiovascular infections has not, to
date, been widely appreciated. However, of 99
articles related to M. wolinskyi, 21 cases of M.
wolinskyi infection have been identified [6–12]
in the review of literature in MEDLINE (source
PubMed) from 1999 to April 2020 [7–12], and,
including ours but excluding duplicated cases,
11 of them (52%) were cardiovascular infections
(Supplementary Fig. 1), the characteristics of
which are summarized in Table 1. Male gender
was more prevalent (72.7%); median age was
55 years. Predominantly, there were surgical
wound infections (54.5%) and sternal
osteomyelitis (33.3%), followed by infective
endocarditis (27.3%) and CIED infection
(18.2%). The antibiotic treatment was specified
in 81.8% of cases. Combined therapy was
selected in all cases and included a combination
of quinolones plus tetracyclines (± aminogly-
cosides) in 7/11 (64%), quinolones plus macro-
lides plus linezolid 1/11 (9%) and quinolones
plus carbapenems plus cotrimoxazole 1/11

(9%). All cases required surgery. Although only
45.5% of the studies provided follow-up data,
no patients died [9–12].

However, the role of other NTM species in
cardiovascular system infections has been
emphasized recently. An example of this was
the prolonged outbreak of M. chimaera follow-
ing open heart surgery, which was linked to
airborne transmission from contaminated water
heater and cooler water tanks and was exten-
sively reported [3–5]. Thereafter, a global
awareness-raising campaign, rapid interven-
tions for infection prevention and control pro-
grams to reduce the impact of M. chimaera in
cardiothoracic infections were introduced.
Infective endocarditis cases due to Mycobac-
terium chelonae after prosthetic valve surgery
have been also described [6].

The increasing number of reported cases of
M. wolinskyi infection can probably be
explained by the recent addition to the 16S
rRNA gene sequencing library rather than by an
actual rise in clinical occurrence [2]. However,
given the characteristics of M. wolinskyi as an
environmental Mycobacterium and this higher
prevalence in cardiothoracic surgery patients,
heart-lung machines might be suspected as a
potential source. In fact, a cluster of M. wolinskyi
cardiothoracic surgical site infections was
reported in 2014 in an academic tertiary-care
reference medical center [11]. In their analysis,
Nagpal et al. showed an epidemic behavior of
M. wolinskyi and described six definite cases of
M. wolinskyi wound site infection following
cardiothoracic surgery during the outbreak
period between 2008 and 2011. They designed a
case-control study comparing the 6 cases with
18 controls and performed environmental
microbiologic sampling and high-volume water
sampling. No differences were observed
between groups except cardiac surgery in a
specific operating room, which was associated
with infection (p = 0.0027). They could not
establish a definite source in all cases but
achieved a reduction of the infection rate when
all the potential sources were removed [11, 12].

Although it is unclear how the inoculation of
M. wolinskyi may occur, the clinical presenta-
tion as sternal wound infections, osteomyelitis,
mediastinitis, infective endocarditis, vascular
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graft infections and CIED infections may sug-
gest that M. wolinskyi could be acquired at the
time of surgery rather than in a subsequent
exposure to an environmental contaminant. In
our case, the potential for contamination in the
context of the operating room could not be
established. There were several microbiologic
samples of the surgical environment from the
days preceding and following the patient’s
procedure, all of which tested negative for NTM.

Finally, the therapeutic strategies and regi-
men duration to treat these infections are not
well established. The typical profile of the
in vitro susceptibility of M. wolinskyi is suscep-
tibility to amikacin and resistance to tobramy-
cin, which differentiate M. wolinskyi from the
other members of the Mycobacterium smegmatis
group. M. wolinskyi also frequently has inter-
mediate susceptibility to doxycycline and qui-
nolones. Its susceptibility to imipenem,
cefoxitin, clarithromycin, linezolid and TMP/
SMZ has been described in recent case reports
[13]. As in our case, a preference for the com-
bination of quinolones and doxycycline might
be recommended as initial therapy while
awaiting susceptibility tests.

CONCLUSION

In conclusion, NTM cardiovascular infections
remain rare, but are increasingly reported.
Although available information is still limited,
M. wolinskyi seems to be uncommon but might
be emerging as it has increasingly been descri-
bed as a cause of cardiovascular infections,
especially in cardiothoracic surgical wounds
and CIED infections, directing suspicion toward
contamination in the operating room. As more
evidence becomes available, it should be
observed in the future to conclude whether it is
an emergent Mycobacterium in such infections.
This must therefore be considered in cases
where there is a presumption of cardiovascular
infection and an unknown etiology with nega-
tive culture for conventional organisms. Like-
wise, molecular techniques may increase and
accelerate diagnoses.
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