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Mycobacterium abscessus Associated Peritonitis 
with CAPD Successfully Treated Using a Linezolid 
and Tedizolid Containing Regimen Suggested 
Immunomodulatory Effects
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 Patient: Female, 38-year-old
 Final Diagnosis: Peritonitis
 Symptoms: Abdominal and/or epigastric pain
 Medication: —
 Clinical Procedure: —
 Specialty: Infectious Diseases

 Objective: Rare disease
 Background: Mycobacterium abscessus is one of the most important mycobacteria, but its associated peritonitis in patients 

on continuous ambulatory peritoneal dialysis (CAPD) appears relative rare, and the treatment regimen of the 
antibiotics are still unclear.

 Case Report: A 38-year-old female with chronic glomerulonephritis on CAPD who was diagnosed with M. abscessus-asso-
ciated peritonitis. Symptoms exacerbated despite treatment with a 3-antibiotic regimen combining clarithro-
mycin, imipenem/cilastatin (IPM/CS), and minocycline (MINO). However, after changing IPM/CS and MINO to 
linezolid (LZD), her condition and inflammation improved, and she was able to be maintained on oral tedizolid 
(TZD).

 Conclusions: Oxazolidinones such as LZD and TZD might be candidate antibiotics for the treatment of M. abscessus-associ-
ated diseases with chronic renal failure due to their immunomodulatory effects and non-renal excretion.
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Background

Non-tuberculous mycobacteria (NTM)-associated peritonitis 
during continuous ambulatory peritoneal dialysis (CAPD) is 
considered relative rare although peritonitis is one of the most 
serious complications associated with peritoneal dialysis [1].

Peritonitis is a frequent complication of CAPD and most of the 
episodes of peritonitis are caused by touch contamination of 
the dialysis tubing or by extension of the catheter exit site or 
tunnel infection [2]. Coagulase-negative and coagulase-posi-
tive staphylococci are the 2 most common organisms, account-
ing for 50% or more of all CAPD peritonitis, and other Gram-
positive and Gram-negative bacteria and fungi account for 
the rest. Intraperitoneal antibiotic treatments are usually ef-
fective in eradicating the infection, and the choice of antibi-
otics depends on organisms isolated from cultured dialysate.

Furthermore, Tian et al. reported that they had 31 patients die 
among 2917 CAPD patients during the study period from 2002 
to 2014 and that the most common causes of CAPD-related 
death were cerebrovascular disease (29.0%) and infection 
(19.4%) [3]. They also found similar common pathogens, such 
as Gram-positive bacteria followed by Gram-negative bacte-
ria in CAPD peritonitis

Here, we report a case of definite Mycobacterium absces-
sus associated peritonitis in a woman on CAPD treated by li-
nezolid (LZD) and tedizolid (TZD) in addition to clarithromy-
cin (CAM). This case and related study were approved by the 
Committee for Clinical Scientific Research of Tohoku Medical 
and Pharmaceutical University Hospital in October 9, 2015 as 
No. ID2015-2-023 and the patients whose specimens were 
used provided written informed consent to have the case de-
tails and any accompanying images published.

Case Report

A 38-year-old female developed renal failure and glomerulo-
nephritis and mainly received immunosuppressive agents such 
as prednisolone, tacrolimus, and cyclophosphamide. However, 
extensive chronic renal failure subsequently developed.

During the 2 years following onset of chronic kidney disease, 
she experienced repeated infectious diseases, including cyto-
megalovirus and aspergillosis. Kidney function was gradually 
worsened due to long-term administration of nephrotoxic 
agents, including tacrolimus (controlled concentration range: 
5–10 ng/mL), voriconazole, and valganciclovir. CAPD was start-
ed after 2 years of follow-up on an outpatient basis.

The patient experienced bacterial peritonitis several times 
mainly due to Staphylococcus aureus including methicillin re-
sistant S. aureus (MRSA) and received some antibiotics, such 
as cefazolin 1 g/day, levofloxacin 0.5 g/day, and vancomycin 
1 g/day in the first year of CAPD. Each antibiotic was used 2 to 
4 weeks every day or every other day, and her condition had 
improved. However, her peritoneal tube has not removed be-
cause the patient requested peritoneal dialysis and rejected 
the change to hemodialysis.

She was admitted to our hospital because of turbidity in the 
peritoneal drainage fluid with fever and abdominal pain after 
18 months on CAPD administration although levofloxacin was 
received orally in the outpatient clinic for 1 week. Physical ex-
amination showed slight tenderness around the umbilicus in 
abdomen. Her blood pressure was 120/70 mmHg, tempera-
ture of 37.2°C, respiratory rate of 18 breaths per minute, and 
consciousness level of E4V5M6 on the Glasgow coma scale 
(GCS). Laboratory data were as follows: white blood cell (WBC) 
count, 6.1×103/µL with 76.5% neutrophils, 11.3% lymphocytes, 
9.3% monocytes, 0.6% basophils, and 2.3% eosinophils; plate-
let count, 224×103/µL; hemoglobin, 7.6 g/dL; serum creatinine, 
7.85 mg/dL; blood urea nitrogen, 51 g/L; uric acid, 5.1 mg/dL; 
and C-reactive protein, 2.16 mg/dL. Peritoneal fluid contained 
WBCs (2234/µL; 4% mononuclear cells, 96% polymorphonuclear 
cells). We found slight pus and erythema at the peritoneal dialy-
sis catheter exit site and the ascites and thickening of the peri-
toneum with edema were shown in the computed tomography 
of the abdomen (Figure 1).

We did not find the other pathological changes, including the 
intra-abdominal abscess and the perforation of intestines, 
therefore, CAPD-associated peritonitis was diagnosed and peri-
toneal fluid from the peritoneal tube and blood were collected 

Figure 1.  Abdominal computed tomography of the patients. 
Slight ascites and thickening of the peritoneum with 
edema were found (arrows).
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as culture specimens. Treated with 1 g of intravenous merope-
nem on alternate days in combination with intraperitoneal 
administration of cefazolin 1 g/day and ceftazidime 1 g/day 
were started empirically. Although these antibiotic were con-
tinued for a week, WBC in the peritoneal fluid were increased 
to 2796/µL and the condition of the patient deteriorated with 
vomiting and abdominal pain, and high fever of 38.3°C was 
found, although her blood pressure of 116/60 mmHg, respi-
ratory rate of 19 breaths per minute, and consciousness level 
was E4V5M6 of GCS had not worsen. Peritoneal fluid showed 
WBC counts in her peritoneal fluid and serum C-reactive pro-
tein were increased to 3463/µL and 3.72 mg/dL, respectively.

Bacterial cultures, including blood and sputum, which are col-
lected on admission routinely to rule out the bacteremia and 
pneumonia due to resistant pathogens, yielded negative results 
on day 3 post-admission, but acid-fast bacilli were identified 
from smears of peritoneal fluid (Figure 2). M. abscessus was 
collected after culture of peritoneal fluid and was confirmed 
by amino acid analysis using Time-of-Flight Mass Spectrometer 
(TOF-MS), leading to definitive diagnosis of M. abscessus as-
sociated CAPD peritonitis.

Because a severe condition of the patient was suspected, the 
peritoneal dialysis catheter was removed, and she was start-
ed on hemodialysis. In addition, the combination antibiotic 
therapy comprising oral CAM at 800 mg, intravenous imipe-
nem/cilastatin (IPM/CS) 1 g, and minocycline (MINO) 200 mg 
was started and continued for more 1 week. However, her con-
dition and laboratory data worsened, and intra-abdominal flu-
id cell numbers were still high at 3014/µL. We then changed 2 
of the 3 antibiotics, removing IPM/CS and MINO, and adding 
intravenous LZD at 1.2 g/day because the agent was known 

as immunomodulation, and non-dose adjustment necessary 
even in patients with renal failure.

Her condition subsequently improved, and WBC in the perito-
neal fluid decreased to 1876/µL and C-reactive protein in the 
serum returned to 1.26 mg/dL. More than 2 weeks later, we 
found decreased of platelet counts in the blood from 2.2×105/µL 
to 1.0×105/µL, which is a well- known side effect of LZD, there-
fore, we changed intravenous LZD to oral TZD, an oxazolidinone 
similar to LZD but not associated with thrombocytopenia, and 
found that her condition remained stable and her WBC in the 
peritoneal fluid and C-reactive protein in the serum decreased 
to 1072/µL and 0.17 mg/dL, respectively, although the drug 
sensitivity of M. abscessus had shown susceptibility to CAM, 
but not LZD (Table 1).

M. abscessus treatment was planned to be continued for half 
a year. She was discharged on day 40 because improvement 
of her condition was found. Her fever and WBC count in her 
peritoneal fluids were decreased to 36.8°C and 84/µL, respec-
tively, although thickening of the peritoneum on computed 
tomography (CT) images remained; she continued the hemo-
dialysis to avoid the recurrence of the peritonitis. One year af-
ter discharge, the patient remains well without recurrence of 
M. abscessus infection.

Figure 2.  Light microscopy showing Ziehl-Nelsen staining in the 
peritoneal fluid. Red and thin stained acid-fast bacilli 
were detected (×1000).

Table 1.  Drug susceptibilities of Mycobacterium abscessus 
isolated from peritoneal fluid.

No. Drugs MIC S/I/R

1 SM 32 R

2 EB 32 R

3 KM 16 R

4 RIP >32 R

5 LVFX 2 I

6 CAM 0.125 S

7 TH >16 R

8 AMK 16 R

9 IPM/CS >32

10 MINO >256

11 DAP >256

12 LZD >256

MIC – minimal inhibitory concentrations; S – susceptible; 
I – intermediate; R – resistance; SM – streptomycin; 
EB – ethambutol; KM – kanamycin; RIP – rifampicin; 
LVFX – levofloxacin; CAM – clarithromycin; TH – ethionamide; 
AMK – amikacin; IPM/CS – imipenem/cilastatin; 
MINO – minocycline; DAP – daptomycin; LZD – linezolid.
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Discussion

M. abscessus is the most important rapidly growing mycobac-
teria, and 80% of chronic pulmonary diseases were caused by 
this rapid growth-type of mycobacterium. However, mycobacte-
ria are also responsible for extrapulmonary disease, especially 
in terms of cutaneous and surgery-related infections [1,4,5].

We previously reported M. avium complex-associated peritonitis 
in patients on CAPD, but this condition appears to be relative 
rare [6]. It has been reported that most cases of NTM peritoni-
tis occur in patients with immunosuppression underlying dis-
ease, such as systemic lupus erythematosus, diabetes, human 
immunodeficiency virus infection, and CAPD among the cas-
es of peritoneal dialysis associated NTM peritonitis [7]. In our 
case, peritoneal dialysis may have been the most important risk 
factor of M. abscessus infection, and our patient’s low-immu-
nological condition might be related to her severe infection.

Abdominal M. abscessus infections related with CAPD are ex-
tremely rare and few cases have been reported [8–10] (Table 2). 
Ding et al. analyzed 11 patients with abdominal NTM infec-
tions identified during a 7-year period, and found immuno-
compromised status (liver cirrhosis, malignancy, acquired im-
munodeficiency syndrome) was noted in 10 patients (91%); 
however, none of the patients who developed NTM peritoni-
tis had received CAPD although M. abscessus played a major 
role (27% of cases) [8].

M. abscessus is considered the most pathogenic, antibiotic-
resistant of the mycobacteria [1,5]. Among the various anti-
biotics, macrolides such as CAM and azithromycin have usu-
ally been considered highly effective against M. abscessus. 
However, recent studies have suggested that more than 75% 
of isolates demonstrate inducible resistance to macrolides, 
including CAM [1,5]. IPM/CS data have varied markedly among 
studies and depend on the countries/regions [5]. Amikacin, 
an aminoglycoside, has consistently demonstrated good activity 
against M. abscessus, with susceptibilities usually greater than 

90% [1,5]. However, amikacin is known for its renal side effects, 
and little is known about its in vivo efficacy and whether myco-
bacterial minimal inhibitory concentrations (MICs) are reached 
within peritoneal fluid [7]. Ruth et al. found no clear role for 
MINO in the treatment of M. abscessus infection, because of 
the high MIC, rapid acquisition of drug resistance, and lack of 
synergistic effects with other antibiotics [11]. Fluoroquinolones 
have been the most widely available antibiotics, but increas-
ing evidence suggests resistance to most representative drugs 
of this class after repeated use [5]. We therefore did not use 
levofloxacin although we found intermediate susceptibility of 
M. abscessus to levofloxacin later (Table 1).

Moxifloxacin, azithromycin, and cefoxitin might be good al-
terative candidates, however, we had already use levoflox-
acin, which was similar to moxifloxacin, and found less im-
provement. In addition, azithromycin is a macrolide, as is CAM 
which was already used, and cefoxitin is a beta-lactams as is 
IPM/CS which was already used, too. Therefore, we selected 
LZD, which was very different from the other agents we had 
already used that had poor effects clinically, although LZD 
showed less susceptibility in vivo.

LZD has been used as an emerging treatment option for sys-
temic NTM infections. Susceptibility of M. abscessus to LZD var-
ies from about 40% to 100% across various studies although 
the M. abscessus isolates showed multiple resistances to the 
other conventional drugs [4,12]. In our in vitro data, the iso-
lated M. abscessus showed resistance to LZD. However, clini-
cal improvement was seen after administration of LZD, which 
was started in place of IPM/CS and MINO.

LZD, one of the oxazolidinone antibiotics, is known as an im-
munomodulatory drug, and inhibitory effects on cytokines 
and inflammation have been reported [13]. Decreased levels 
of chemokines KC and MIP-2, and proinflammatory cytokine 
IFN-g, TNFa, and IL-1b were found in the lungs of influenza-
related community-acquired MRSA pneumonia mice mod-
els after treatment with LZD as compared to vancomycin [8]. 

yrs – years; M. abscessus – Mycobacterium abscessus; M. fortumtum – Mycobacterium fortumtum; CAM – clarithromycin; 
AMK – amikacin; IMP/CS – imipenem/cilastatin.

Table 2.  Reported peritonitis cases where Mycobacterium abscessus was isolated.

Study 
Patients 

(n)
Male/
Female

Age 
(yrs)

Underlying 
diseases

Major 
pathogen

Antibiotics
Survived/ 

death

Ding et al. [8] 11 6/5 64.5 Malignancy (73%) M. abscessus 
(27%)

Unknown 1 patient survived 
more than 1 year

Kleinpeter 
and Krane [9]

2 1/1 63/28 Diabetes/nephritis M. fortumtum/ 
M. abscessus

CAM and/or 
AMK

Both survived

Yoshimura et al. [10] 1 1/0 56 Diabetes M. abscessus CAM and 
IPM/CS

Survived
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These effects might have been sufficient in the present case, 
in addition to macrolides antibiotics such as CAM and azithro-
mycin which are also known to exert immunomodulatory ef-
fects [14,15]. Furthermore, LZD is known to show very good 
penetration into most tissues in humans, and a full dose can 
be used even in patients with renal failure, including patients 
on CAPD as in the present case [16,17].

In addition, TZD has become available as an oxazolidinone 
with immunomodulatory effects similar to LZD but offering 
greater effectiveness at only half the dose of LZD [18,19]. We 
might be able to treat M. abscessus-associated peritonitis more 
successfully with CAM and LZD/TZD instead of conventional 
regimens comprising CAM, IMP/CS, and MINO combinations, 
because TZD has shown effectiveness against clinical isolates 
of M. abscessus [20].

Conclusions

We report a M. abscessus-associated peritonitis in a CAPD pa-
tient. We achieved improvement in this patient using treat-
ment with LZD and TZD, even though drug susceptibility test-
ing had shown resistance in vitro, while IPM/CS and MINO had 
resulted in worsening of her condition. Oxazolidinone antibi-
otics, especially TZD, might have immunomodulatory effects 
in addition to better tissue penetration and anti-bacterial ac-
tivities, and longer half reduction time than LZD. Thus, these 
agents represent strong candidates for the treatment of M. ab-
scessus-associated diseases in patients with chronic renal fail-
ure due to independence from kidney function.
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