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Abstract

Introduction: Peritonitis is a crucial complication that leads to hospitalization or even death in patients who are
undergoing peritoneal dialysis (PD). The incidence of PD-related peritonitis associated with nontuberculous
mycobacteria has increased in recent years. However, a well-established treatment for peritonitis is lacking,
particularly in peritonitis caused by Mycobacterium abscessus which is a difficult to treat disease due to its inherent
resistance to majority of available antibiotics. To the best of our knowledge, this case is the first to report on
intraperitoneal multiple nodules that developed due to PD-related peritonitis caused by M. abscessus.

Case presentation: This case reported a case of a 40-year-old female patient who was undergoing PD and who
showed multiple intraperitoneal nodules that resembled peritoneal cancer on computed tomography (CT) and that
developed after PD-related peritonitis and catheter removal. After multiantibiotic therapy, multiple nodules were
found to have disappeared on CT. The nodules continued to disappear and the patient did not show signs of
recurrent peritonitis, although there was a possibility of recurrence.

Conclusion: To the best of our knowledge, this case is the first to report on nodules that resembled peritoneal
cancer and that developed in the abdominal cavity due to PD-related peritonitis caused by M. abscessus. Positron
emission tomography–CT was not useful in distinguishing peritoneal cancer from nodules caused by M. abscessus.
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Introduction
Peritonitis is a crucial complication that leads to
hospitalization or even death in patients who are under-
going peritoneal dialysis (PD). It is one of the primary
reasons for the shift from PD to hemodialysis in patients.
PD-related peritonitis associated with nontuberculous
mycobacteria is uncommon, but its incidence has in-
creased in recent years [1]. Moreover, a well-established
treatment for peritonitis caused by nontuberculous
mycobacteria is lacking, and affected patients generally
require catheter removal [1]. Hence, peritonitis associ-
ated with nontuberculous mycobacterial infection is con-
sidered as a complication of PD that is difficult to treat,
particularly peritonitis which is caused by Mycobacter-
ium abscessus, a rapidly growing mycobacteria, and
which is a difficult to treat disease due to its inherent re-
sistance to majority of available antibiotics [2, 3]. More-
over, only a few reports have described that M. abscessus
can cause nodules in the lungs [2]. However, there are
no reports describing about intraperitoneal multiple
nodules caused by PD-related peritonitis associated with
M. abscessus infection. This case reported a case of a pa-
tient who exhibited multiple intraperitoneal nodules re-
sembling peritoneal cancer on computed tomography
(CT) that developed after PD-related peritonitis. It was
further found that after catheter removal and multianti-
biotic therapy, the nodules disappeared.

Case presentation
A 40-year-old woman with diabetic nephropathy under-
went PD for 5 months. She had history of the use of top-
ical gentamicin cream to prevent exit-site infection. She
presented to the hospital with a fever (38.3 °C) and a
cloudy peritoneal effluent without abdominal pain. The
patient’s dialysis effluent and the pus leaking from the
exit site were examined. No redness was observed but
swelling and pain around the exit site was noted. The
patient did not manifest abdominal tenderness and diar-
rhea. The patient has edema of both legs due to hypoal-
buminemia. The white blood cell (WBC) count in the
effluent was 200/μL with 75% polymorphonuclear leuko-
cytes. Based on this finding, the patient was diagnosed
with PD-related peritonitis. Table 1 presents the labora-
tory findings at the time of admission. A complete blood
count of the patient showed an elevated WBC count
with a predominance of neutrophils. Furthermore, she
had high serum C-reactive protein (CRP) and procalcito-
nin levels. CT showed an increase in the patient’s at-
tenuation of fatty tissues around the PD catheter and the
external cuff, but there were no nodules in peritoneal
cavity. The patient was initially treated as a case of PD-
related peritonitis due to the infection at the exit site. At
the first day of hospitalization, treatment with cefazolin
(CEZ) through intravenous (IV) administration and

ceftazidime (CAZ) through intraperitoneal (IP) adminis-
tration (Fig. 1) was started. The medicines were not
found to be effective as the patient’s clinical symptoms
such as high fever and diarrhea starting after the admis-
sion showed no improvement, and the effluent contin-
ued to be cloudy. Hence, the treatment was replaced
with meropenem (MEPM) through IV administration
and cefozopran (CZOP) through IP. Culture of the PD
effluent and pus revealed the presence of Gram-positive
rod-shaped bacteria such as Corynebacterium; hence,
1.6 g/day of sulfamethoxazole and 320 mg/day of tri-
methoprim (ST) through peroral (PO) administration
were added. After the change in treatment, a gradual im-
provement on the patient’s peritonitis was observed.
Thus, CZOP and MEPM were discontinued. However,
de-escalation of antibiotics was not attempted as the
antibiotic sensitivity of the bacteria found in the PD ef-
fluent and pus was not determined and the blood cul-
ture was also negative. Improvement in the clinical
status and pus at the exit site was observed; hence, the
patient was discharged from the hospital. However, 3
days after the discharge, she was hospitalized again due
to recurring exacerbations of high fever and pus leaking

Table 1 Laboratory findings recorded on the first day of
admission

Laboratory findings at the 1st admission

Urinalysis T-Bil 0.2 mg/
dL

Serology

Protein (3+) LDH 295 IU/L CRP 25.30 mg/
dL

Occult
blood

(1+) CK 252 IU/L IgG 735mg/
dL

WBC (−) TP 4.9 g/dL IgA 256mg/
dL

bacteria (−) Alb 1.9 g/dL IgM 108mg/
dL

CBC BUN 50.7 mg/
dL

Procalcitonin 1.66 ng/
mL

WBC 13,900/μL Cre 7.72 mg/
dL

Coagulation

RBC 375 × 10^4/
μL

T-Cho 220mg/
dL

APTT 34.6 s

Hb 11.2 g/dL LDL-
Cho

141mg/
dL

PT 89.70%

Hct 33.80% TG 63 mg/
dL

D-dimer 3.8 μg/mL

Plt 37.1 ×
10^4/μL

Na 133
mEq/L

Effluent

Biochemical K 4.8 mEq/
L

WBC 200/μL

AST 14 IU/L Cl 96 mEq/
L

Neutrophil 75%

ALT 9 IU/L Glucose 118mg/
dL

Terada et al. Renal Replacement Therapy            (2020) 6:23 Page 2 of 7



from the exit site. Acid-fast staining was then performed,
and the result was found to be positive. To treat the pa-
tient’s high fever and manage CRP levels (16.7 mg/dL),
the treatment that was successful during her previous
hospitalization was resumed, that is, CZOP via IP and
MEPM via IV administration. With this treatment, her
high fever and inflammation were again relieved. The
acid-fast culture of the patient’s dialysis effluent revealed
the presence of nontuberculous mycobacteria; after that,
we identified M. abscessus in the culture, and the pa-
tient’s PD catheter was removed after 10 days. MEPM
was discontinued because the patient’s symptoms of
peritonitis improved after the PD catheter was removed.
However, she again complained of abdominal pain and
diarrhea. An abdominal contrast-enhanced CT was per-
formed that then revealed several new nodules resem-
bling peritoneal cancer with enhancement in the
abdominal cavity (Fig. 2a, (1) and (2)); we thought possi-
bility of colon diverticulitis, but the nodules were sepa-
rated from the intestinal tract on CT images. The
gastroenterology department of the hospital was con-
sulted and treatment with cefmetazole (CMZ) via IV ad-
ministration was started; CMZ was recommended by
gastroenterology who suspected enteritis. However, it
was not effective. Hence, the treatment was changed
from CMZ to MEPM via IV administration that again
resulted in the improvement of the patient’s condition.
MEPM treatment was then discontinued. Fecal culture

and fecal acid-fast culture results were negative. For the
nodules in the peritoneal cavity, positron emission tom-
ography–CT (PET–CT) was performed as peritoneal
cancer or cancer of unknown primary organ was not
ruled out. PET–CT results demonstrated a high uptake
value in the nodule (Fig. 2b, (1) and (2)). The PET re-
vealed a similar nodule that also demonstrated a high
uptake value and was located around the previous exter-
nal cuff of the PD catheter area (Fig. 2c, (1) and (2)). As
it was difficult to perform biopsy of the other nodules in
the peritoneal cavity, biopsy of that nodule was con-
ducted. Biopsy results revealed epithelioid granuloma
formation, Langhans giant cell and caseous necrosis in
the nodule (Fig. 3), although we did not detect M. absces-
sus in the biopsy specimens; hence, it was assumed that
the formation of that nodule and the other nodules in the
peritoneal cavity were due to M. abscessus infection based
on the timing of appearance and the similar degree of up-
take on PET. As the patient contracted peritonitis several
times in a short span of time, the high risk of developing
encapsulating peritoneal sclerosis (EPS) was considered.
Thus, treatment with prednisolone (PSL) through PO ad-
ministration was started and 0.4 g/day of sulfamethoxazole
and 80mg/day of trimethoprim (ST) were added to pre-
vent pneumocystis pneumonia due to PSL administration.
Moreover, PO administration of clarithromycin, sitafloxa-
cin, and faropenem was started, and the patient was dis-
charged on posthospitalization day 183; we continued

Fig. 1 The patient’s clinical course
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clarithromycin, sitafloxacin, and faropenem 1 year after
discharge. The PSL dose was gradually decreased to 15
mg/day on day 192, 10mg/day on day 206, 5mg/day on
day 234, and 2.5 mg/day on day 295 and PSL and ST were
discontinued on posthospitalization days 383 and 421, re-
spectively. CT imaging on posthospitalization day 267
demonstrated the absence of nodules (Fig. 2c). Moreover,
the nodules continued to disappear and the patient did
not manifest any sign of recurrent peritonitis on posthos-
pitalization day 456.

Discussion
Peritonitis is a crucial complication that results in
hospitalization or death in patients undergoing PD. PD-
related peritonitis caused by nontuberculous mycobac-
teria is uncommon; however, its incidence has increased
in recent years [1]. It has been reported that more than
half of the isolates, such as M. fortuitum and M. chelo-
nae, are rapidly growing species that become positive on
routine bacteriological cultures within 3–5 days [1]. The
treatment for peritonitis caused by nontuberculous
mycobacteria has not been well-established and affected
patients generally require catheter removal [1].
M. abscessus was reported as M. chelonae subspecies

abscessus from a knee abscessus in 1953 [4], and M.
abscessus was elevated to species status in 1992 [5]. M.
abscessus has a complex structure and includes the fol-
lowing three subspecies: M. abscessus subsp. abscessus,
M. abscessus subsp. massiliense, and M. abscessus subsp.
bolletii. It belongs to a group of rapidly growing bacteria

Fig. 3 The result of biopsy from the lesion around the external cuff

Fig. 2 Abdominal computed tomography (CT) images and positron emission tomography–CT (PET–CT) images, (1)–(3). a Nodules in the
peritoneal cavity and located around the previous external cuff of the peritoneal dialysis catheter area on posthospitalization day 108, b PET–CT
images on posthospitalization day 132, and c CT images revealed the disappearance of the nodule on posthospitalization day 267
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found in soil and water and causes several diseases such as
skin, soft tissue, and respiratory disorders along with dis-
eases that affect almost all human organs [2, 6]. M. absces-
sus also causes PD-related infections such as exit-site
infection and peritonitis, and some cases of diseases caused
by M. abscessus have also been reported in Japan [7].
Since 1988, there have been 32 cases of PD-related in-

fection caused by M. abscessus (Table 2) [3, 7–20], and
27 cases (84.4%) needed catheter removal as the treat-
ment. Furthermore, in only 6 among the 27 cases
(22.2%), PD was restarted after catheter removal. Thus,
the PD-related infection caused by M. abscessus is be-
lieved to be the very crucial complication of PD as it
often caused discontinuing PD.
Majority of the cases associated with M. abscessus in-

fection have been reported from Asian countries, and
the use of topical gentamicin cream may be the risk fac-
tor associated with PD-related nontuberculous mycobac-
terial infection [10, 14]. In the case presented in this
case, the patient had used gentamicin cream before
her first admission to treat the exit-site infection. It is
possible that this could have caused the infection. It
has been reported that M. abscessus develops resist-
ance to disinfectants due to the presence of large
amounts of lipids in its cell wall, which can render
benzalkonium chloride and chlorhexidine gluconate
ineffective [9]. Another study reported that povidone
iodine appeared to be a useful antiseptic against
mycobacteria [21], whereas there is also a report

describing that neither antiseptic was effectively
mycobactericidal under unclean conditions [22].
Peritonitis associated with M. abscessus infection is

very difficult to treat as M. abscessus can inherently be
resistant to most antibiotics such as antituberculous
drugs [2, 3]. A macrolide-based regimen is frequently
used to treat nonpulmonary diseases caused by M.
abscessus, and imipenem may be clinically useful in
treatment regimens for M. abscessus. In addition, surgi-
cal debridement may be a significant element of therapy
[23]. Assessing the drug sensitivity of M. abscessus is ex-
tremely important; however, it takes approximately a
month to identify the infecting organism and to obtain
the information related to its drug sensitivity. Moreover,
it is possible that M. abscessus can initially be misidenti-
fied as Corynebacterium species on routine bacterial cul-
ture tests, which results in the administration of
ineffective treatment [24]. Hence, as an initial test for
PD-related peritonitis, acid-fast culture should be per-
formed in addition to routine bacterial culture tests. Pa-
tients with peritonitis associated with M. abscessus
infection generally require PD catheter removal [1]. Even
when patients undergo PD catheter replacement surgery,
it is possible that peritonitis would recur due to M.
abscessus infection [25]. If the PD catheter is not re-
placed or removed, treatment with antibiotics alone still
results in a high failure rate [25]. Therefore, peritonitis
due to M. abscessus infection in patients undergoing PD
can possibly shift them to hemodialysis (HD) because of
the removal of the PD catheter. In the present case, peri-
tonitis associated with M. abscessus infection was treated
with antibiotics without the removal of the PD catheter;
however, patients generally require PD catheter removal
to avoid early recurrence. Moreover, although peritonitis
was improved by the removal of the PD catheter and
through the antibiotic treatment, it recurred and new
nodules appeared in the abdominal cavity and around
the previous external cuff of the PD catheter area. To
the best of our knowledge, this is the first report on the
formation of nodules resembling peritoneal cancer in
the abdominal cavity that developed due to PD-related
peritonitis caused by M. abscessus, although it is not un-
common that nodules can be formed in the lungs in
lung diseases associated with M. abscessus infection [26].
Patients with lung disease may undergo adjuvant resec-
tional surgery. However, it is not a definitive surgery and
not a radical cure; thus, patients are required to have
treatment with antibiotics after the surgery [27]. In the
present case, as well, surgical resection of intraperitoneal
nodules for treatment and diagnosis was considered.
However, as the inflammatory reaction and clinical
symptoms improved, treatment with antibiotics was pri-
oritized. It was also believed that surgical resection of in-
traperitoneal nodules could be difficult because of the

Table 2 Present reported cases of peritoneal dialysis-related
infections caused by Mycobacterium abscessus

Reference Year Number of
PD-related
infection

Number of
catheter
removal

Number of
restarting
PD after
catheter
removal

Ono et al. [8] 2018 2 2 0

Inoue et al. [7] 2018 2 1 0

Yoshimura et al. [9] 2018 1 1 0

Mooren et al. [10] 2017 1 1 0

Hibi et al. [3] 2017 1 1 0

Yang et al. [11] 2015 2 2 0

Jiang et al. [12] 2013 3 3 0

Tsai [13] 2013 1 0 0

Lo et al. [14] 2013 6 4 2

Jo et al. [15] 2012 1 1 1

Siddiqi et al. [16] 2012 2 2 0

Renaud et al. [17] 2011 7 6 2

Kameyama et al. [18] 2007 1 1 0

Ellis et al. [19] 2005 1 1 1

Slagle et al. [20] 1998 1 1 0
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difficulty in identifying the nodules during surgery, and
CT-guided percutaneous biopsy of the nodules was also
not considered to be desirable because sufficient sample
volume to confirm whether the lesion occurred due to
M. abscessus infection or not may not be obtained. In a
previous study, PET–CT demonstrated a strong uptake,
suggesting a malignant tumor on the lung nodule caused
by M. abscessus [28]. Similarly, PET–CT demonstrated a
strong uptake in our patient, but it was not useful in dis-
tinguishing malignant tumor from infection caused by
M. abscessus.
It has been reported that the number of peritonitis ep-

isodes is a risk factor associated with the occurrence of
EPS, a severe complication in patients undergoing PD
[29]. Corticosteroid is a treatment of choice for EPS after
infection has been controlled [30]. Thus, corticosteroids
were also used as part of the treatment given to our pa-
tient. In the present case, the patient demonstrated no
symptoms of ileus, and CT did not show any findings
suggestive of EPS upon admission. Predicting and pre-
venting EPS is extremely important in patients undergo-
ing PD because of the close association of EPS with
mortality. Currently, there are no prediction models for
EPS for clinical usage and there is no single strategy to
reduce the risk of developing EPS [31]. The patient pre-
sented in this case was managed with periodic blood
tests and abdominal CT scans during follow-up visits
after she was discharged. However, the literature lacks
evidence of CT for patients in predicting EPS [31]. In
the present case, although the patient’s nodules in the
peritoneal cavity disappeared on the CT image after dis-
charge and antibiotic treatment was continued, it was
necessary to perform a careful follow-up for EPS and
monitor the recurrence of M. abscessus infection.

Conclusion
To the best of our knowledge, this report is the first to de-
scribe nodules resembling peritoneal cancer that were
formed in the abdominal cavity after PD-related peritonitis
associated with M. abscessus infection. PET–CT was not
useful in distinguishing peritoneal cancer from nodules
caused by M. abscessus. However, CT imaging performed
after antibiotic treatment showed the disappearance of the
nodules.
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