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Introduction

Cardiac implantable devices procedures can be associated 
with complications in about 2%–5% of cases. It includes 
hematomas, pericardial effusions, tamponade, and infection. 
Infection rates have been reported to be about 2% and can 
increase to 4% in patients older than 75 years, 5% in patients 
on direct oral anticoagulants, and even more than 11% in 
patients on warfarin.1,2

Cardiac implantable electronic device infection are 
mostly reported to be due to staphylococcal organisms. 
Mycobacteria were detected very rarely in cardiac implant-
able electronic device infections.

Non-tuberculous mycobacterium (NTM) are generally 
free-living organisms that have been recovered from water, 
soil, domestic and wild animals, milk, and food products. 
They can generally cause four distinct clinical syndromes 
including: pulmonary disease, superficial lymphadenitis, 
disseminated disease in immunocompromised patients or 
skin and soft tissue infection as a consequence of direct inoc-
ulation. Mycobacterium mageritense was first described in 
1997 as a rapidly growing non-photochromogenic mycobac-
teria, isolated from human sputum.

The name was derived from Magerit, the old Arabic name 
of Madrid, where four of the five isolates had been recovered 

initially. It is closely related to Mycobacterium fortuitum and 
Mycobacterium smegmatis and was reported initially as a 
new species of the M. fortuitum. M. mageritense is a strongly 
acid-alcohol-fast rod.3,4 It grows on common agar and on 
MacConkey agar. Colonies on Lowenstein–Jensen medium 
are smooth, mucoid, and non-photochromogenic. Visible 
growth requires 2–4 days and optimum growth occurs at 30 
and 37°C.5

To our knowledge, only one case of implantable device 
M. mageritense infection have been reported in literature. It 
was a case of 59-year-old female from Japan, presenting 
with swelling at the site of  implantable cardioverter-defibril-
lator (ICD), cultures grew M. mageritense, and it was con-
firmed by 16s sequencing. Patient had lead extraction and 
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reimplantation after 3 months of antibiotics. She treated with 
Levofloxacin, amikacin, and rifampin then switched to cip-
rofloxacin and clarithromycin due to thrombocytopenia for a 
total of 15 months. Patient had complete resolution of 
infection.13

Case report

A 62-year-old female patient presented initially because of pal-
pitations in addition to swelling and pain at the site of the gen-
erator of her pacemaker. Her pacemaker was placed at another 
institution 3 years before her presentation after a reported epi-
sode of syncope. Her clinical course was complicated by peri-
carditis that occurred 2 months after the pacemaker insertion 
and received colchicine for a total duration of 6 months back 
then. She has no other active medical problems.

One year after the pacemaker insertion, she noticed a 
painless swelling at the generator site which turned out to be 
an abscess. Her initial laboratory workup revealed elevated 
inflammatory markers with an  Erythrocyte Sedimentation 
Rate (ESR) was 55 (normal range: 0–39 mm/h), C-reactive 
protein (CRP) was 105 (normal range <3 mg/dL), and she 
had a leukocyte count of 9,400 cells/µL (normal range: 
4,500–11,000 cells/µL) with 45% neutrophils (normal range: 
40%–60%) and the culture retrieved from the collection at 
the generator site grew M. mageritense. The abscess was 
drained initially, but she noted that it recurred 3 months later. 
There was no evidence of an infection involving any other 
organ including pulmonary involvement upon the workup 
done initially at another center.

She did not receive any medical attention until she pre-
sented to our clinic 1 year after the drainage. She was clini-
cally and hemodynamically stable and her physical exam 
was only pertinent for tenderness, erythema and swelling at 
the site of the pacemaker generator with pus draining from 
the generator site. An electrocardiogram was performed 
showing a regular paced rhythm.

Blood cultures and swab cultures in addition to gram stain 
and acid-fast bacilli stain and mycobacterial culture were 
obtained from the generator site. Acid-fast bacilli stain at our 
institution was positive and the mycobacterial culture showed 
NTM, so she was started on doxycycline 100 mg twice daily, 
clarithromycin 500 mg twice daily, and levofloxacin 750 mg 
daily. Speciation and susceptibility testing was requested as a 
referred test, and it was sent to Mayo Clinic labs in Rochester, 
Minnesota. In addition, the patient was referred for pacemaker 
removal. Susceptibility testing confirmed the infection with 
M. mageritense and testing showed sensitivity only to imi-
penem, ciprofloxacin, and moxifloxacin (Table 1).

She was switched to moxifloxacin 400 mg daily; clarithro-
mycin, doxycycline, and levofloxacin were discontinued 
given the fact that susceptibility testing revealed resistance 
to both clarithromycin and doxycycline. The patient was not 
able to afford hospital admission and intravenous antibiotics 
initially.

Two years and 8 months after her initial diagnosis 
(8 months after her presentation to our clinic), she underwent 
pacemaker generator removal, with lead extraction, and 
received intravenous imipenem 500 mg every 6 h for 1 week. 
Afterward, a new pacemaker generator with new leads were 
inserted. She had a smooth post-procedure course and was 
discharged the next day off antibiotics. On follow-up with 
the patient 2 years after the generator removal and the inser-
tion of a new one, she was feeling well with no signs of 
infection at the generator site and with non-elevated inflam-
matory markers.

In this case, we had to refer the patient for generator 
removal as she had a more resistant organism than those 
reported in the literature, and she needed source control for 
her infection.

Discussion

Mycobacteria are aerobic, nonmotile bacteria that are wide-
spread in nature and range from soil-dwelling saprophytes to 
pathogens of humans and animals.5

NTM organisms are common organisms in the environ-
ment. The rapid-growing mycobacteria contain Mycobacterium 
abscessus, M. fortuitum, Mycobacteroides chelonae, and M. 
mageritense. The most common sites of infection with these 
mycobacteria are pulmonary tissues, skin, bone, and soft 
tissue.6

With the availability of new techniques over the past 
years, the number of new species of NTM has risen dramati-
cally. Over 180 species have been recognized in the genus 
Mycobacterium.7

It is apparent from the reported cases that the diagnosis of 
M. mageritense is not a straightforward one and is frequently 
mistaken for M. fortuitum. The treatment is usually guided 
by the antibiogram; however, it is generally resistant to mac-
rolides and sensitive to quinolones.

Table 1.  Sensitivity testing of Mycobacterium mageritense 
cultured from pacemaker generator site abscess.

Antibiotic Minimum inhibitory 
capacity (mcg/mL)

Interpretation

Cefoxitin 32 Intermediate
Imipenem ⩽2 Sensitive
Ciprofloxacin 0.25 Sensitive
Moxifloxacin ⩽0.25 Sensitive
Clarithromycin >16 Resistant
Amikacin 64 Resistant
Tobramycin >16 Resistant
Doxycycline >16 Resistant
Minocycline >8 Resistant
Tigecycline 0.03 Resistant
Trimethoprim/
sulfamethoxazole

>8/152 Resistant

Linezolid >32 Resistant
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The literature review of the previously published cases of 
M. mageritense infection (Table 2) revealed that previous 
cases have been reported in the United States, Japan, India, 
Spain, Argentina, Canada, and this is the first reported case 
in Lebanon.

The reported cases include nine cases of skin and soft tis-
sue infections, three cardiac-related infections (endocarditis 
implantable cardiac-defibrillator infection) and two cases of 
central line associated blood stream infection, two cases of 
pneumonia, two cases of gland and lymph node infection, 
one case of meningitis, choroiditis, and joint infection each.

The treatment regimen and duration varied between the 
cases reported. About 10% (2/20 cases) reported the use of 
monotherapy, 60% (12/20) reported the use of dual therapy, 
20% (4/20) received triple therapy, 10% (2/20) received quad-
ruple therapy, and one study did not provide its treatment regi-
men. In our case, antibiogram showed sensitivity to carbapenems 
and quinolones only and she could not afford IV antibiotics ini-
tially so we treated her with monotherapy for 8 months.

The route of administration of antibiotics and duration 
also varied between the cases reported. M. mageritense 
requires a high level of suspicion (specific diagnostic test 
and culture media) and lacks treatment guidelines. Several 
studies started with intravenous therapy followed by oral 
therapy, whereby others reported the use of oral regimens.

Treatment duration ranged between 2 weeks and 
24 months and 60% of the cases required an intervention and 
source control including explant of prosthetic joint, surgical 
resection of sinuses, skin or lymph nodes, valve replace-
ment, lead extraction, or catheter removal. The reported 
treatment was curative in 94.7% of the cases (18/19) (two 
cases did not specify).

Regarding sensitivity testing, sensitivity to quinolones 
(moxifloxacin, ciprofloxacin, levofloxacin) was reported 
in 95.2% (20/21) of the cases. Carbapenem sensitivity was 
reported in 92.3% (12/13) of the cases. This was consistent 
with our reported case. Linezolid was sensitive in 92.3% 
(12/13), minocycline in 80% (4/5), TMP-SMX in 71.4% 
(10/14), amikacin in 64.7 % (11/17), cefoxitin in 42.8% 
(3/7), doxycycline 44.4% (4/9), clarithromycin in 5.8% 
(1/17), and rifampin in 0% (0/2) of the reported cases.

In our case, the approach was limited by the patient’s 
financial status and lack of regular follow-up. As detailed 
above, started her on oral clarithromycin, levofloxacin and 
doxycycline, and then switched her to oral moxifloxacin for 
a total of 8 months after sensitivities came back, and until she 
underwent pacemaker generator replacement. She was not 
able to afford a hospital admission for intravenous antibiot-
ics, lead extraction, and new pacemaker implantation ini-
tially although this was recommended for source control, 
especially after the antibiogram showed a highly resistant 
organism. However, despite the delay and the suboptimal 
management, the patient is doing well with the absence of 
any signs of recurrence of infection after more than 2 years 
since the initial infection.

Conclusion

Based on the previous case reports, we suggest suspecting 
NTM infections, especially M. mageritense in culture-nega-
tive infections. Source control helps with the resolution of 
infection, both oral and intravenous antibiotics are reasona-
ble choices, preferably dual antibiotics approach and using 
quinolones, carbapenems, linezolid, minocycline, or TMP-
SMX. Duration of antibiotic should be determined based on 
the patient’s clinical improvement.
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