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Abstract
Background: Abiotrophia defective is a frequently reported clinical infection; however, it is rarely
implicated in peritoneal dialysis–related infections in peritonitis patients.

Case presentation: We report a rare case of peritoneal dialysis–related peritonitis caused by Abiotrophia
defective in a child. A 12-year-old Chinese child with a history of chronic kidney disease stage 5 presented
with abdominal pain and vomiting. She had a cell count of 567.10 × 106/L cells, of which 84% were
polymorphonuclear. Peritoneal dialysis e�uent was cultured using standard protocols, and the organism
was identi�ed as Abiotrophia defective by matrix-assisted laser desorption ionization-time of �ight mass
spectrometry. The patient responded well to ceftazidime and vancomycin, and ten days later, peritoneal
dialysis e�uent culture and white cell counts were negative.

Conclusion: This is the �rst case of Abiotrophia defective peritoneal dialysis-Peritonitis in a chronic
kidney disease stage 5 child reported in Asia. This infection may be more prevalent, but has been
overlooked until the recent introduction of techniques such as matrix-assisted laser desorption ionization-
time of �ight mass spectrometry and 16S RNA sequencing. Clinicians and microbiologists should pay
greater attention to this organism in patients with peritoneal dialysis -Peritonitis, as its pathogenicity is
often underestimated.

Introduction
Abiotrophia defective (A. defective)is a normal constituent of the human �ora in the oral cavity and
urogenital and intestinal mucosae, but has been associated with various infections [1]. It has rarely been
implicated in infections in peritoneal dialysis patients [2]. We report a case of peritoneal dialysis infection
caused by A. defectiva that occurred in a child with abdominal pain who had chronic kidney disease
(CKD) stage 5 and who was receiving broad-spectrum antibiotics.

Case Report
A 12-year-old girl with chronic kidney disease (CKD) stage 5 due to polycystic kidneys, on peritoneal
dialysis (PD) for a year and a half, was admitted to our hospital for abdominal pain and vomiting. She
was diagnosed with CKD stage 5 one year and 7 months prior to presentation, and peritoneal dialysis
tubes were implanted subsequently to facilitate regular PD. Her course of PD was unremarkable. She
presented with abdominal pain for one day prior to attending the hospital for regular PD. On presentation,
her blood pressure was 90/50 mm Hg, pulse was 102 beats/min, respiratory rate was 26 breaths/minute,
and she was afebrile. Periumbilical tenderness was elicited over the abdomen. The initial peritoneal �uid
cell count was 567.10×106/L cells of which 84% were polymorphonuclear. Laboratory tests reported a
white cell count (WBC) of 13401×106/L with 92% neutrophils, hemoglobin: 105g/L, platelets: 195×109/L
and CRP: 162.07 mg/L. Her serum biochemistry showed serum creatinine: 1205.9 μmol/L, alkaline
phosphatase: 940.4 U/L, serum glucose: 7.45mmol/L, triglycerides: 2.40 mmol/L, urea: 29.0 mmol/L,
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amylase: 147.9 U/L, serum sodium: 135.4 mmol/L, serum chlorine: 94.6 mmol/L. Electrolyte and liver
function tests were otherwise normal. The patient was diagnosed as having PD-related peritonitis and
administered 1g ceftazidime and 1g vancomycin per 2L dialysis �uid, given intra peritoneal (IP) for 2
hours daily.

The PD e�uent was cultured using the standard protocol of the CEGPD Chinese expert group on
peritoneal dialysis [3]. 50 ml PD e�uent was centrifuged at 3,000 g for 15 min under sterile conditions
and the supernatant was discarded. The sediment was suspended in 3 ml sterile saline and then
inoculated into enrichment broth (BD, USA) as well as onto solid medium (blood agar and chocolate
blood agar plates) to culture aerobic and anaerobic organisms. The broth culture was positive for
bacterial growth on day 2. Seventy-two hours after subculture of the broth on solid media, �ne alpha
hemolytic colonies were observed on blood agar (Figure 1a), the cultured organism satelliting around
Staphylococcus aureus colonies. Gram staining of the colonies indicated that they were gram-positive
Coccobacilli in chains (Figure 1b). The organism was identi�ed as A. defectiva by MALDI-TOF MS (Bruker
Daltonik, Germeny)(Figure 2). No bacteria were detected in the blood and catheter exit site cultures.

Three days after the treatment was adjusted to 0.25g ceftazidime and 0.05g vancomycin per 2L dialysis
�uid, given IP for 2 hours daily, abdominal pain was relieved and the PD �uid cell count was 17×106/L
with 29.4% prokaryotes. The PD e�uent culture was normal on day 10, and her e�uent WBC was
2×106/L. Ceftazidime and Vancomycin were administered for 21 days in total. The child was discharged
on day 21 without any further complications.

Discussion And Conclusion
A. defectiva dialysis–related peritonitis requires more attention. A. defectiva, �rst isolated in 1961 by
Frenkel & Hirsch, generally presents as Gram-positive cocci, but can also occur as coccobacilli or bacllli,
and was previously classi�ed as a nutritionally variant Streptococcus. The classi�cation of A. defectiva
was revised and it is now grouped into a separate genus based on chromosomal DNA-DNA hybridization
and 16s rRNA gene sequencing data [4]. This species has also been reported as a causative agent of
endocarditis, meningitis, otitis media, prosthetic joint infections, and osteomyelitis [5]. PD is an important
therapy for patients with chronic kidney disease and is administered to more than 200,000 such patients
globally. PD-related peritonitis leads to increased mortality and is a reason for dropout from the PD
program. Organisms commonly viewed as causative of PD-related peritonitis include coagulase-negative
Staphylococci, S. aureus, Streptococci, Pseudomonas sp, Klebsiella sp, E. coli, Enterococci, other gram-
negative bacteria and fungi [6], but to date only two cases of A. defectiva have been reported [2,7].

Diagnosis of A. defectiva infections is challenging as laboratory personnel may be unfamiliar with A.
defectiva due to its infrequent isolation. In addition, this species is often not included in the standard
biochemical techniques and algorithms commonly used for bacterial identi�cation. Reports of the
detection of A. defectiva have been based on the use of newer diagnostics such as matrix-assisted laser
desorption ionization-time of �ight mass spectrometry (MALDI-TOF) and 16s rRNA sequencing [8].
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Attention should be payed to the following features of A. defectiva: its pleomorphic appearance, slow
growth rate and growth requirements. A. defectiva appears as Gram-variable cocci and has pleomorphic
bacillary forms when cultured in blood culture broth. Prolonged culture for at least 72 h under 5–10% CO2

at atmospheric pressure is recommended. Furthermore, PD e�uent culture requires the use of liquid
concentration technology (such as centrifugation or micro�ltration of the leachate), prior to culture [3].

The Clinical Laboratory Standards Institute (CLSI) recommends the broth microdilution (BMD) method for
testing the antibiotic susceptibility of A. defectiva; however, A. defectiva does not grow in the
antimicrobial susceptibility testing (AST) panels commonly used in clinical laboratories. Cation-adjusted
Mueller-Hinton broth with 2.5–5% lysed horse blood supplemented with 0.001% pyridoxal must be added
to the wells prior to culture [9]. In a study conducted on 25 A. defectiva isolates in the US (using CLSI
breakpoints), 24% of the isolates were susceptible to penicillin, 92% to ceftriaxone, 48% to cefepime, 72%
meropenem, 92% to cefotaxime, 100% to levo�oxacin, 92% to clindamycin, 24% to erythromycin, and
100% to vancomycin [10]. Penicillin or ceftriaxone (if susceptible) is recommended as a treatment for
Abiotrophia endocarditis and other serious infections caused by this organism [11]. However, in vitro
susceptibility and the clinical response are inconsistent [12]. Such treatment failures may be due to the
indolent nature of the infections as well as delays in the initiation of appropriate antimicrobial therapy on
account of slow growth rate, pleomorphic appearance and growth requirement [13]. Furthermore, in one
of the two previously reported cases of A. defectiva PD-related peritonitis, peritonitis led to peritoneal
membrane failure and the patient was subsequently transferred to hemodialysis [7]. However, in our case,
PD-related peritonitis due to A. defectiva occurred in a child and was effectively eradicated by
administration of ceftazidime and vancomycin.

This case and other case reports [7,8] suggest that A. defectiva should be regarded as a possible cause of
bacteraemia in PD-related peritonitis patients. Clinicians and microbiologists should pay greater attention
to this organism in patients with peritoneal dialysis–related peritonitis, as its pathogenicity is often
underestimated.

Abbreviations
PD: peritoneal dialysis; CKD: chronic kidney disease; Abiotrophia defective: A. defective; white cell count
WBC; intra peritoneal: IP; matrix-assisted laser desorption ionization-time of �ight mass spectrometry:
MALDI-TOF; Clinical Laboratory Standards Institute: CLSI; broth microdilution: BMD; antimicrobial
susceptibility testing: AST.
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Figure 1

a Colonies of A. defectiva on blood agar plate. b Gram staining of A. defectiva colonies indicated gram-
positive Coccobacilli in chains. The image is magni�ed ×100.
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Figure 2

matrix-assisted laser desorption ionization-time of �ight mass spectrometry showing detecting of A.
defectiva. The score is 2.3. The meaning of score value (rang:2.3-3.0) is highly species identi�cation.


