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CASE REPORT

Mycobacteria avium-related peritonitis 
in a patient undergoing peritoneal dialysis: case 
report and review of the literature
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Abstract 

Background:  Mycobacteria avium (M. avium) is a species of ubiquitous slowly growing nontuberculous mycobacte-
ria. It causes opportunistic infections. However, M. avium-related peritonitis in peritoneal dialysis (PD) patients is rare.

Case presentation:  A 51-year-old female end-stage kidney disease patient undergoing PD was admitted for a 
noninfectious complication. She presented catheter exit site drainage and slightly increased PD effluent white cell 
count (WCC) with polymorphonuclear predominance on admission. Exit site infection and PD-related peritonitis were 
diagnosed. Repeated cultures of effluent and drainage were negative. Initial empirical antibiotics and further adjust-
ment were not rewarding. PD was terminated 2 weeks later, however, shortly the patient developed stupor, high fever, 
peritoneal irritation, and spontaneous chylous ascites, and showed elevated ascitic adenosine deaminase (ADA). The 
manifestations persisted and the patient’s general condition deteriorated despite intensified antibiotic therapy. Mas-
sive parallel sequencing identified M. avium in ascites on hospital day 25, and 4-drug treatment with azithromycin, 
amikacin, rifampin, and ethambutol was initiated. Nevertheless, the patient died from sepsis on hospital day 30.

Conclusions:  We report a case of PD-related M. avium peritonitis. Prolonged culture-negative peritonitis, chylous 
ascites, and elevated ascitic ADA may hint the possibility of mycobacterial infections. Diagnostic method allowing 
prompt identification of the pathogen is warranted. The prognosis can be extremely poor, and the prophylaxis and 
treatment should be better defined.

Keywords:  Peritoneal dialysis-related peritonitis case report, Nontuberculous mycobacteria, Mycobacteria avium, 
Chylous ascites, Adenosine deaminase
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Background
Mycobacteria avium (M. avium) is a species of slowly 
growing nontuberculous mycobacteria (NTM). M. 
avium, M intracellulare, and an increasing number of 
newly identified species comprise M. avium complex 
(MAC). Most laboratories are unable to differentiate 

the exact species because of lack of molecular methods 
required. MAC is widespread in the environment, and 
can be an opportunistic pathogen [1].

Immunodeficient patients are predisposed to MAC 
infections, particularly those with acquired immune defi-
ciency syndrome (AIDS) [2]. Lung disease is the most 
common form of MAC infections, accounting for 80% of 
NTM-related pulmonary disease. MAC can also invade 
the lymph nodes, bones, joints, skin, and soft tissue to 
cause extrapulmonary infections, and can spread system-
ically, resulting into disseminated infections [1].

End stage kidney disease (ESKD) patients are usu-
ally affected by suppressed immunity, and infections 
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by opportunistic pathogens are more frequent than in 
general populations [3]. However, reports on peritoneal 
dialysis (PD)-related MAC infections are sparse. Herein, 
we describe a case of M. avium peritonitis in a patient 
undergoing PD. The literature is reviewed regarding the 
presentation, diagnosis, treatment, and outcomes of this 
condition.

Case presentation
A 51-year-old lady visited our center in August 2020 
for the first time. She was congenitally deaf and mute, 
and commenced continuous ambulatory PD in 2015 at 
another facility without knowing the etiology of ESKD. 
During the 5 years on PD, the patient had not been 
regularly followed up. She was anuric, with manifesta-
tions of fatigue, malaise, anorexia, itchiness, and restless 
legs. There was no sign of infections. Laboratory exams 
showed significant anemia, hypoalbuminemia, hypoka-
lemia, and weekly Kt/Vurea of 1.55. The symptoms were 
improved after increasing the PD dose and medications 
adjustment. However, 1 month later she was admitted 
due to uncontrolled hypertension as a result of incompli-
ance with anti-hypertensive therapy.

On admission, the patient was afebrile, conscious but 
weak, with no obvious abdominal pain. Physical exami-
nation revealed no significance except a few collections 
at the PD catheter exit site. There was no visible turbidity 
in PD effluent despite an unexpected effluent white cell 
count (WCC) of 277/μL with 97% polymorphonuclear. 
CRP (28.83 mg/L) and procalcitonin (1.190 ng/mL) were 
slightly elevated; peripheral WCC, lipopolysaccharide, 
and (1 → 3)-β-D glucan were normal; tests for human 
immunodeficiency virus and M. tuberculosis antibody 
were negative; no organism was noted on Gram stain 
for PD effluent or exit site drainage; sonography and CT 
scan showed no signs of PD catheter tunnel infection, 
pneumonia, endocarditis, cirrhosis, or other pathology 
of celiac viscera. PD-related peritonitis and concomitant 
exit site infection were suspected. Intensified exit site 
care and empirical treatment with intraperitoneal van-
comycin, amikacin and oral fluconazole were initiated 
immediately after culture samples were sent on hospital 
day 1.

No bacterium or fungus was isolated from repeated 
cultures of PD effluent and exit site drainage, and the 
case was treated as culture-negative peritonitis. The 
effluent WCC was persistently around 200/μL with neu-
trophil predominance during the first week, and there 
was no improvement after replacement with intraperito-
neal cefepime and oral rifampin during the second week. 
Although it was strongly recommended, the patient ada-
mantly refused catheter removal.

On hospital day 14 PD was terminated since the efflu-
ent WCC increased to 515/μL. A central venous catheter 
was inserted uneventfully on hospital day 15, then hemo-
dialysis was performed every other day. Surprisingly, she 
became stuporous on hospital day 16. Blood tests showed 
no significant disorder of homeostasis, neither CT scan 
found any evidence of acute cerebrovascular disease or 
intracranial mass. Meningitis was suspected. Unfortu-
nately, the family members refused invasive procedures 
including lumbar puncture and PD catheter removal.

On hospital day 17, the patient had a high fever and 
signs of peritoneal irritation. Yellow chylous ascites 
(Fig. 1) was drained through the PD catheter after detec-
tion of intraperitoneal collections by CT scan. Exams 
for ascites showed WCC of 2700/μL with 65% neutro-
phil and 35% lymphocyte, as well as elevated triglyceride 
(3.1 mmol/L) and adenosine deaminase (ADA, 94 IU/L), 
but normal amylase and negative acid-fast bacilli (AFB) 
staining. Blood CRP ascended to 219 mg/L, while blood 
and ascites cultures remained negative. Despite use of 
antibiotics including cefoperazone, levofloxacin, lin-
ezolid, and meropenem, the fever and chylous drainage 
persisted.

On hospital day 23, an ascites sample was sent for 
massive parallel sequencing. Two days later M. avium 
was reported, and intravenous azithromycin (500 mg 
per day) and amikacin (100 mg per day), together with 
oral rifampin (600 mg per day) and ethambutol (750 mg 
thrice a week) were prescribed. Within the following 
days, abdominal tenderness subsided and drainage was 
apparently reduced, but the hyperpyrexia sustained and 
the general conditions continued to deteriorate. On hos-
pital day 30, the patient expired from sepsis. The course 
of hospitalization is summarized in Fig. 2.

Fig. 1  Yellow chylous ascites drained via the peritoneal dialysis (PD) 
catheter after PD cessation
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Discussion and conclusion
Data on PD-related NTM peritonitis is increasing, how-
ever, majority of the cases are caused by rapidly growing 
mycobacteria such as M. fortuitum and M. abscessus, etc. 
[4, 5], while MAC and other slowly growing NTM-related 
peritonitis in PD population has rarely been reported. 
Song et al. reviewed 57 episodes of PD-associated NTM 
peritonitis, and found that MAC was responsible for 
only 6 episodes [6]. To the best of our knowledge, previ-
ous publications reported 10 PD patients diagnosed with 
MAC peritonitis [7–15].

The characteristics of the patients including the one we 
present are summarized in Table 1. There were 3 patients 
with a history of transplantation, 2 with systemic lupus 
erythematosus, and 1 with AIDS. Although the present 
patient did not have such comorbidities, she was obvi-
ously underdialyzed, malnourished, and probably with 
immune deficiency. Exact causes of the infection were 
commonly untraceable, except in a pediatric patient con-
tamination was identified [15]. Fever was observed in at 
least 8 patients, and it was usually over 38.5 °C. Coinci-
dent PD exit site infection was reported in 4 patients. In 
majority of the cases, the PD effluent WCC at peritonitis 
onset was slightly elevated. At least half of the patients 
showed a polymorphonuclear predominance, which 
is in accordance with the manifestation of other PD-
related NTM peritonitis [4] and may distinguish from 
tuberculous peritonitis [16]. AFB smear was positive in 
6 patients. Granulomas or caseous lesions in peritoneal 
cavity were noticed by imaging or pathological exami-
nations in multiple cases. Eight cases were identified by 
cultures, while the rest including the present one were 
diagnosed according to the results of DNA sequencing. 

In 8 cases with available data, the time spans between 
peritonitis onset and identification of MAC infection 
ranged from 6 days to 8 weeks, with a mean of 28 days.

In contrast with the previously reported MAC peri-
tonitis in PD patients, our case is characterized by chy-
lous ascites. Steinemann et  al. reported that in overall 
cases of chylous ascites, 10% were attributed to myco-
bacterial infections, both tuberculous mycobacteria and 
NTM were involved [17]. A systemic review by Baldolli 
et  al. showed that chylous ascites was observed in 56% 
of MAC peritonitis patients with various comorbidities, 
especially those with AIDS [18]. Other common causes 
of chyloperitoneum among PD patients including malig-
nance, trauma, cirrhosis, use of calcium channel block-
ers, and pancreatitis etc. were excluded in the present 
case. The mechanism remains obscure, which may impli-
cate obstruction of the lymphatic system due to enlarged 
lymph nodes or lymph nodal fibrosis by mycobacterial 
infection [19, 20].

The other novel finding in the present case is the ele-
vated ascitic ADA level. Production of ADA in bodily 
fluids reflects the presence of activated T lymphocytes 
and monocytes. As demonstrated by two meta-analyses, 
ADA in ascites is sensitive and specific to diagnose tuber-
culous peritonitis [21, 22], and it is supported by a case 
report on PD-related tuberculous peritonitis [23]. How-
ever, lung diseases due to NTM including MAC infec-
tion also present increased ADA in pleural effusion [24]. 
Although the validity has not been established [25, 26], 
our finding suggests the potential role of ADA to indicate 
mycobacterial peritonitis among PD patients. One prob-
lem is that a negative result is possible due to dilution 
when dwelled PD fluid exists.

Fig. 2  Summary of the hospitalization course. WCC: white cell count; LPS: lipopolysaccharide; HIV: human immunodeficiency virus; TB: tuberculosis; 
PD: peritoneal dialysis; HD: hemodialysis; TG: Triglyceride; ADA: adenosine deaminase; AFB: acid-fast bacilli
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The actual incidence of MAC peritonitis may be 
underestimated as a result of difficulties in diagno-
sis [1]. Although AFB staining is easy to perform, it has 
low sensitivity and cannot distinguish MAC from other 
mycobacteria. The identification of MAC conventionally 
relies on cultures in solid and liquid medium. However, 
it is time consuming, usually takes several weeks, and 
negative culture is not uncommon. Molecular methods 
including gene sequencing can accelerate the process of 
identification, while the accessibility and affordability 
remain critical.

There have been no large trials to guide the treatment 
of extrapulmonary MAC infections including MAC peri-
tonitis. The latest International Society for Peritoneal 
Dialysis guideline on peritonitis suggests individualized 
protocols for NTM peritonitis based on susceptibility 
testing and timely PD catheter removal in the setting of 
suboptimal treatment response, nevertheless, no specific 
medications are suggested [27]. In addition, the patho-
gens are not covered by most of the recommended 
empirical antibiotics for PD-related peritonitis. The expe-
rience of treatment for PD-related MAC peritonitis is 
limited, and relevant antibiotic regimens may be extrapo-
lated from recommendations for other MAC infections. 
The statement by the American Thoracic Society and the 
Infectious Diseases Society of America published in 2007 
recommends a combination of a macrolide (clarithromy-
cin or azithromycin) and ethambutol, with or without a 
rifamycin (rifabutin or rifampin) to treat disseminated 
infections [28]. Recently, a panel of international respira-
tory medicine and infectious diseases societies estab-
lished a guideline on NTM pulmonary disease [29]. 
It advocates a 3-drug or 4-drug regimen for severe or 
refractory MAC lung disease, and the preferred drugs 
include azithromycin, ethambutol, rifampin, and intra-
venous amikacin or streptomycin. The optimal antibiotic 
course remains unaddressed, and it is suggested to be at 
least 12 months after culture conversion.

Baldolli et al. showed that the mortality in overall MAC 
peritonitis was as high as 50% [18]. In PD population, 
although more than 85% of the NTM peritonitis patients 
could survive [6], 7 out of 11 MAC peritonitis patients 
died according to our review. Death directly attributed 
to MAC infection usually occurred within 3 months after 
peritonitis onset, and cardiovascular event was another 
important cause of death in the context of MAC perito-
nitis. All the survivors had to remove the PD catheter, 
switch to hemodialysis, and received anti-mycobacterial 
therapy for 12 or 18 months. One patient successfully 
underwent kidney transplant 8 months after completion 
of anti-mycobacterial treatment [15].

We speculate that PD catheter remaining in situ con-
tributed to the clinical deterioration and eventual death 

in the patient. Timely catheter removal is essential to 
treat refractory peritonitis, and it is usually required 
for NTM peritonitis [27]. The formation of biofilms is a 
common pathogenic factor of mycobacteria, and it may 
play an important role in antimicrobial resistance [30]. 
For this case, it was possible that after PD cessation 
biofilms on the catheter provoked the intraabdominal 
infection and inflammation. Excessive production and 
retention of inflammatory factors in peritoneal cavity 
might cause the worsened abdominal symptoms and 
fever. Another unanswered question was the change of 
the patient’s conscious state. Whether it was a conse-
quence of disseminated M. avium infection involving 
the central nervous system was unclear.

In conclusion, M. avium or MAC-related peritoni-
tis in patients undergoing PD is rare. Culture-negative 
peritonitis with prolonged course despite vigorous 
treatment using first-line antibiotics, chylous ascites, 
and elevated ascitic ADA may hint the possibility of 
mycobacterial infections, and these findings suggest 
investigations aiming at mycobacterium. However, 
the diagnosis is usually difficult due to lack of prompt, 
accurate, and inexpensive approaches. There has been 
no standard antibiotic protocol, and a combination of 
multiple appropriate antibiotics is warranted. Timely 
catheter removal is necessary if antimicrobial therapy 
is not rewarding. The prognosis can be extremely poor. 
Efforts should be made to better define the prophylaxis, 
pathogen identification, and treatment.
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