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Background: Mycobacterium abscessus frequently causes severe infections, yet its patho-
physiological features and treatment regimens have not been established.

Case Report: We present five cases of severe pneumonia due to Mycobacterium abscessus
infection in Japan. All cases were diabetic patients, with possible acceleration to pneumonia due
to co-infection with other microorganisms. However, following a short period of hospitalization
and combination therapy with intravenous imipenem/cilastatin and amikacin, all the cases were
successfully treated as outpatients with oral clarithromycin and sitafloxacin.

Conclusion: M. abscessus infections can become severe in the presence of diabetes mellitus
and co-infection with other chronic infectious organisms. Sitafloxacin might be a key drug in
the treatment of M. abscessus infection in future.
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Background

Globally, infections caused by non-tuberculous mycobacteria (NTM) are increasing
and are notoriously difficult to treat due to intrinsic resistance of these bacteria to
many common antibiotics." Although NTM are ubiquitous and diverse in the
environment, only a few species, including Mycobacterium abscessus, cause ser-
ious and often opportunistic infections in humans.? This rapidly growing mycobac-
terium is one of the most commonly identified NTM species responsible for severe
respiratory, skin and mucosal infections in humans, and is frequently found in
immunocompromised patients with underlying diseases and complicated co-
infections.>*

Although M. abscessus is usually treated with a combination of antibiotics,
including macrolides, carbapenems and aminoglycosides, it is often regarded as one
of the most antibiotic-resistant mycobacteria, with few therapeutic options.’ Recently,
some quinolones, including levofloxacin (LVFX), have demonstrated antimycobacter-
ial activities and degrees of chemotherapeutic efficacy against certain types of myco-
bacterial infections, and are used as an alternative to and/or as combination agents with
antimycobacterial agents, such as isoniazid, rifampicin and ethambutol, although the

NTM are sometimes resistant.®’

Received: 26 May 2021
Accepted: 4 July 2021
Published: 12 July 2021

International Medical Case Reports Journal 2021:14 465-470 465
© 2021 Takano et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
BY N

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-1021-3769
http://orcid.org/0000-0001-5414-8148
mailto:m-seki@tohoku-mpu.ac.jp
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Takano et al

Dove

Here, we report five cases of definite M. abscessus-
associated pneumonia that were treated and maintained
with clarithromycin (CAM) and sitafloxacin (SFTX),
a novel respiratory quinolone, with all the isolated
M. abscessus showing susceptibility to this therapy.
These cases might have been exacerbated by co-
with

Pseudomonas

infection other microorganisms, such as

aeruginosa,  Aspergillus  fumigatus,
Staphylococcus aureus and Mycobacterium avium com-
plex (MAC). All our patients had diabetes mellitus (DM),
which might have led to their immunocompromised
status.

This study was approved by the Committee for Clinical
Tohoku  Medical

Pharmaceutical University Hospital on Oct 09, 2015

Scientific  Research  of and
(approval no. ID2015-2-028) and the patients whose speci-
mens were used provided written informed consent to have

their case details and any accompanying images published.

Case Report

Case |
A Sl-year-old diabetic (HbAlc: 7.1%,
Glycohemoglobin Standardization Program (NGSP))

National

male patient developed severe M. abscessus pneumonia,
although he had been treated with clarithromycin (CAM)
800 mg/day, minocycline (MINO) 100 mg/day and levo-
floxacin (LVFX) 500 mg /day orally for three years before
the bacterium was isolated (Figure 1A). His initial white
blood cell (WBC) count was 11,700/L, C-reactive protein
(CRP) was 18.5 mg/dL, and HbAlc was 7.8 (NGSP).
P. aeruginosa was also isolated from his sputum.

After admission, he received CAM 800 mg/day, intra-
venous imipenem/cilastatin (IPM/CS) 3 g/day and amika-
cin (AMK) 10 mg/kg/day, with improvement in his chest
radiograph findings and inflammatory markers, such as
WBC count (5400/L) and CRP level (0.86 mg/dL). His

clinical parameters, such as inflammation, chest X-ray, and

Figure | Chest X-ray findings in the five patients. Shadows suggestive of infiltration and/or bronchiectasis were observed (arrows).
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nutritional status have since been well controlled with
outpatient administration of CAM 800 mg/day and SFTX
100 mg/day for a year, and M. abscessus has not been
further isolated. Liver dysfunction and diarrhea, as side
effects of SFTX, have also not occurred.

Case 2

A 78- year-old diabetic female (HbAlc: 6.6%, NGSP) was
admitted due to exacerbation of Mycobacterium pulmon-
ary infection (Figure 1B). She weighed less than 40 kg and
was initially suspected to have MAC infection, although
M. abscessus was isolated by bronchoscopic analysis after
three weeks. S. aureus was also isolated from her sputum
although she had been receiving erythromycin (EM)
200 mg/day as an immune-modulatory agent, along with
the anti-diabetic agent, sitagliptin phosphate hydrate
50 mg/day. Subsequently, relatively low doses of CAM
600 mg/day and SFTX 50 mg/day were started as out-
patient treatment, with no further recurrences of pneumo-
nia or M. abscessus isolation from sputum. Liver
dysfunction and severe diarrhea did not occur and her
weight increased above 40 kg.

Case 3

A 63-year-old male with heart failure and DM (HbAlc:
6.1%, under observation without anti-diabetics), who had
been receiving voriconazole 300 mg/day orally for chronic
pulmonary aspergillosis, was admitted for follow-up
because of exacerbation of pulmonary symptoms. He
received oral LVFX 500 mg/day as outpatient therapy for
pneumonia, but with no improvement. His chest x-ray
worsened and M. abscessus was isolated from his sputum,
although A. fumigatus was not isolated (Figure 1C).
Combination therapy with CAM 800 mg/day, IPM/CS 3
g/day and AMK 10 mg/kg/day were started after admis-
sion, with significant improvement in his condition. He
was effectively treated and has been maintained with
CAM 800 mg/day and SFTX 100 mg/day, respectively
for 6 months, with no liver dysfunction or diarrhea, and
no further abscessus after SFTX
commencement.

isolation of M.

Case 4

A 54-year-old male patient with chronic heart failure with
pacemaker implantation and DM was admitted because of
suspected pneumonia (Figure 1D). His initial WBC count
was 6400/L, C-reactive protein (CRP) was 6.8 mg/dL, and
HbAlc was 6.4% (NGSP) on sitagliptin phosphate hydrate

50 mg/day. He received LVFX 500 mg/day intravenously,
with no improvement. Subsequently, M. abscessus and
P aeruginosa were isolated from his sputum twice.

We changed the antibiotic regimen to CAM 800 mg/day,
intravenous IPM/CS 3 g/day and AMK 10 mg/kg/day, which
resulted in improvement in his chest radiograph findings and
inflammatory markers: WBC (3400/L) and CRP (1.02 mg/
dL). His condition has since been well controlled with CAM
800 mg/day and SFTX 100 mg/day as outpatient treatment.
Although M. abscessus was subsequently isolated, recurrent
pneumonia and side effects were not observed.

Case 5

A 74-year-old female patient under treatment for DM
(HbAlc: 5.8%, NGSP) that was well controlled with sita-
gliptin phosphate hydrate 50 mg/day was admitted for
sudden hemosputum, and underwent emergency bronchial
artery embolization. Her chest X-ray showed infiltrative
1E),
M. abscessus was isolated from her sputum. Her serum

shadows with cavity formation (Figure and
was strongly positive for MAC antibodies (6.8 U/mL),
although MAC was not isolated from sputum. We started
CAM 600 mg/day and SFTX 50 mg/day therapy, and her
condition has been stable since then and hemosputum has
not recurred, and with no further M. abscessus isolation.
Her liver and gastrointestinal functions remained stable.

The M. abscessus isolated from all five patients had
relatively high susceptibility/low minimum inhibitory con-
centration (MIC) to CAM, but lower susceptibility/higher
MIC to IPM/CS and AMK in vitro, although all these agents
were clinically effective (Table 1). For drug susceptibility
analysis, the broth microdilution method was performed
according to Clinical and Laboratory Standards Institute
(CLSI) guidelines, using a 96-well round bottom microtiter
plates kit (Kyokuto Co. Ltd. Tokyo, Japan). Briefly, the
prepared MIC plates were incubated aerobically at 30°C.
MICs were measured on day 3 or 4 and compared with
control wells without antibiotics, showing sufficient bacter-
ial growth.® MIC was defined as the lowest drug concentra-
tion at which bacterial growth was not visualized. The
isolated organisms were resistant to most of the other anti-
biotics, including levofloxacin and moxifloxacin.
Clofazimine and SFTX were found to be effective against
the isolated M. abscessus strains in all five cases.

Discussion
M. abscessus is the most important rapidly growing myco-

bacterium species; approximately 80% of chronic
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Table | Minimum Inhibitory Concentration (MIC) of Various Antibiotics for the Mycobacterium abscessus Isolated from the Five

Patients
Age, M/F AMK | TOB | IPM | FRPM | LVFX | MFLX ST DOXY | MEPM | LZD | CLF | STFX | AZM | CAM
38, Female 8 16 16 64 32 4 >152/8 >16 64 4 0.5 | 0.5 0.06
51, Male 8 8 16 >64 32 >8 >152/8 >16 32 32 0.5 | >64 >64
65, Male 16 16 8 >64 32 >8 >152/8 >16 64 32 0.5 | 2 0.125
72, Femae 16 >16 16 >64 >32 4 >152/8 >16 >64 8 0.5 2 0.125 0.06
78, Female 16 16 16 >64 32 >8 >152/8 >16 >64 32 0.5 2 4 0.5

Abbreviations: AMK, amikacin; TOB, tobramycin; IMP, imipenem; FRPM, faropenem; LVFX, levofloxacin; MFLX, moxifloxacin; ST, Sulfamethoxazole-Trimethoprim; DOXY,
Doxycycline; MEPM, Meropenem; LZD, linezolid; CLF, clofazimine; SFTX, sitafloxacin; AZM; Azithromycin; CAM, clarithromycin; respectively.

pulmonary diseases are caused by these rapid growth type
mycobacteria, with the infections frequently becoming
severe.”””’

Among our presented cases, almost all the cases were
not controlled by oral antibiotics, including LVFX admi-
nistered as outpatient treatment, and the patients required
admission for intravenous administration of IPM/CS and
AMK along with oral CAM. All five patients had DM as
the underlying disease and co-infections with microorgan-
isms in addition to M. abscessus infection. Our experience
suggests that DM and/or co-infections might be the most
important factors contributing to exacerbation of
M. abscessus infection.

Immunocompromised patients, including those with
HIV infection and some autoimmune diseases with ster-
oid use, are known to develop severe mycobacterium
infection, with disseminated infection in some cases.
A 57-year-old Japanese male with Good’s syndrome and
myasthenia gravis, who was treated with prednisolone
and tacrolimus, was reported to have disseminated NTM
infection caused by M. abscessus subsp. massiliense."’
He also had type 2 DM, and the correlation between an
immunosuppressed status, including DM, and severe
M. abscessus infection as an opportunistic infection was
suggested. It was previously reported that non-classical
monocytes from obesity-based DM and non-obese tuber-
culosis patients exhibit similar activation profiles (CD86/
CD206/TLR-2 and TLR-4 expressions), and serum adi-
ponectin levels increased similarly in tuberculosis and
The authors found that

monocytes from active tuberculosis patients and obesity-

obesity-based DM patients.""

based DM were more permissive to mycobacterium
growth, including M. abscessus, than in obese individuals
without DM, suggesting that a background of DM might
be unfavorable in terms of controlling the mycobacterium
infection.

In contrast, it was reported that DM was not a risk
factor for M. abscessus infection among cystic fibrosis
(CF) patients, although a history of Stenotrophomonas
maltophilia, one of the representative chronic infectious
bacteria, was significantly more frequent among cases than
among controls, and that there might be a correlation with
A. fumigatus, an organism commonly found in CF patients
with NTM infection, or that both might be signs of
advanced lung damage that predisposes to mycobacterial
disease.'” A. fumigatus was reported to worsen pulmonary
inflammation and impact M. abscessus control in a mouse
model."> Furthermore, M. abscessus with P. aeruginosa
and MAC were also suggested as risk factors for
M. abscessus infection.®'* This suggests that we should
consider the co-existence of these other chronic infectious
microorganisms, and treat or control them with other anti-
biotics, including macrolides, as immunomodulatory
agents. "

CAM was one of the rare antibacterial agents used in
our patients, although M. abscessus is intrinsically resis-
tant to most antibacterial agents. Several studies have
evaluated the efficiency of combined drug therapy in the
treatment of M. abscessus infections according to the
recommendations of guidelines, such as the treatment
combining CAM, AMK, cefoxitin or IPM/CS, faropenem
and linezolid (LZD).*'®'” Although these drugs are rela-
tively well tolerated, treatment failure was still observed in
about 20 to 70% of cases.'®'? Although clofazimine is not
available in Japan, use of inhaled amikacin, Arikayce
(amikacin liposome inhalation suspension or ALIS), for
refractory pulmonary NTM disease has recently been
accepted.”’ The use of Arikayce led to negative sputum
cultures for NTM by month 6 in 29% of patients compared
to 8.9% of patients treated with guideline-based therapy
alone. The effectiveness of Arikayce thus holds promise.
However, there is limited data on Arikayce’s safety in
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Japanese patients. Additionally, difficulty in outpatient
control has been suggested because most of the recom-
mended drugs are not oral agents, and because of the
significant side-effects, including thrombocytopenia with
LZD.* Therefore, some other antimicrobial agents, includ-
ing fluoroquinolones, were suggested as key agents for the
long term treatment and maintenance follow up of
M. abscessus infections.

Among the fluoroquinolones, SFTX is considered
a favorable agent against M. abscessus because it shows
high susceptibility/low MIC in contrast to the other fluoro-
quinolones, including LVEX.” SFTX is a novel respiratory
quinolone that is reportedly often used for patients with
severe M. abscessus infection as an alternative and/or adju-
vant to standard antibiotic regimens.'® SFTX generally
shows 2- to 16-fold higher antimicrobial effects compared
with previous new quinolones, such as LVFX and
ciprofloxacin.” In our cases, SFTX showed both microbiolo-
gical susceptibility (Table 1) and clinical efficiency in all
patients, suggesting its usefulness as outpatient treatment
for M. abscessus infection in combination with CAM. Our
cases also suggested synergistic effects between SFTX and
CAM, as with d-cycloserine.® Khosravi et al analyzed 714
positive acid fast-bacilli, and found the effect of d-cycloser-
ine was better than that of CAM. In addition, a synergistic
effect of d-cycloserine with CAM was observed against six
(100%) and five (71.5%) strains of M. fortuitum and
M. abscessus, respectively. Unfortunately, however, we
could not analyze synergistic MIC changes in our cases,
and further detailed analysis is required to assess the syner-
gistic effects of SFTX and other antibiotics.

In conclusion, we experienced five severe M. abscessus
cases, with disease exacerbation probably due to the pre-
sence of underlying DM, and co-infection with other
chronic infectious organisms, including P aeruginosa,
S. aureus, A. fumigatus and MAC. The patients finally
improved by administration of a combination of antibio-
tics, including CAM and other recommended intravenous
drugs. Additionally, SFTX had good clinical and micro-
biological efficacy in outpatients with M. abscessus, sug-
gesting synergistic effects between CAM and SFTX. Thus,
SFTX might be a strong candidate drug in the outpatient
treatment of M. abscessus infection not only in Japan, but
also in other NTM endemic countries.

For Review
We present five cases of severe pneumonia due to
Mpycobacterium abscessus infection in Japan. All the

patients were diabetic, with possible acceleration to pneu-
monia due to co-infection with other microorganisms.
However, following a short period of hospitalization and
combination therapy with intravenous imipenem/cilastatin
and amikacin, all the cases were successfully treated as
outpatients with oral clarithromycin and sitafloxacin, which
might be a key drug for treatment of M. abscessus in future.

Disclosure
The authors report no conflicts of interest in this work.
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