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Background: Mycoplasma hominis (Mh) is a conditional pathogenic microorganism in humans, typically colonizing the genitour-
inary tract of adults and causing infections in this system. However, Mh is rarely reported as a causative agent of peritoneal dialysis
(PD)-associated peritonitis.

Case Presentation: A 46-year-old woman undergoing maintenance PD presented with abdominal pain and cloudy PD effluent. Her
PD modality is continuous ambulatory peritoneal dialysis (CAPD). Cultures of the PD effluent and blood were negative, and empirical
antibiotic therapy was ineffective, leading to a diagnosis of refractory peritonitis. Metagenomic next-generation sequencing (mNGS)
detected Mh in the PD effluent. Treatment was adjusted to intraperitoneal (IP) clindamycin combined with intravenous drip(ivdrip)
moxifloxacin, resulting in complete recovery.

Conclusion: Patients with culture-negative PD-associated peritonitis or refractory peritonitis should be evaluated for potential Mh
infection. mNGS enables rapid detection of pathogens that traditional methods may fail to identify. A combination of moxifloxacin and
clindamycin is effective for treating PD-associated peritonitis caused by Mh.
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Introduction

PD is a primary treatment method for patients with end-stage renal disease (ESRD). PD-associated peritonitis is
a frequent and severe complication in these patients, contributing to significant morbidity and mortality." The incidence
of PD-associated peritonitis ranges from 0.26 to 0.40 episodes per person-year.” Although dialysis effluent culture is the
primary diagnostic method, it is limited by a substantial rate of culture-negative results, which account for 13.4% to 40%
of all peritonitis cases.' To date, PD-associated peritonitis caused by Mycoplasma hominis (Mh) has been rarely reported.
Infections caused by mycoplasma lack distinctive clinical features, often leading to misdiagnosis. Due to its slow growth
rate, the requirement for specialized culture media, and lack of a cell wall, Mh is difficult to identify using traditional
culture methods. mNGS is a highly sensitive and specific technique for identifying infectious pathogens.” We report
a case of refractory PD-associated peritonitis caused by Mh, diagnosed using mNGS, with successful resolution
following targeted antibiotic therapy.

Case Presentation
A 46-year-old woman with ESRD of unknown etiology was admitted on October 31, 2023, with complaints of abdominal
discomfort and cloudy PD effluent for one day. She had been on CAPD for five years, with a regimen of four 2000-mL
dialysate exchanges daily.

On admission, her vital signs were as follows: blood pressure 116/81 mmHg, heart rate 98 bpm, respiratory rate 20
cycles/min, and temperature 36.8°C. Cardiopulmonary examination was unremarkable. Abdominal examination revealed
diffuse tenderness with a soft abdomen. No erythema or purulent discharge was observed at the PD catheter site, but the
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PD effluent was cloudy. Symmetrical edema was noted in her lower extremities. Laboratory tests revealed peripheral
white blood cell (WBC) count of 10.13 x 10°/L, platelet count of 255 x 10%/L, hemoglobin of 84 g/L, C-reactive protein
(CRP) of 85.13 mg/L, creatinine of 878.7 umol/L, and urea nitrogen of 20.09 mmol/L. Analysis of the PD effluent
showed a WBC count of 3386 x 10%L, with 90% polymorphonuclear leukocytes. Based on these findings, the patient
was diagnosed with PD-associated peritonitis.

Empirical antibiotic therapy with IP cefazolin and ceftazidime was initiated after collecting a PD effluent sample for
culture. On the fourth day, due to a lack of clinical improvement, the antibiotics were upgraded to [P vancomycin. On the
fifth day, laboratory tests showed a peripheral WBC count of 14.08 x 10%/L and CRP of 139 mg/L. The treatment was
adjusted to IP imipenem combined with ivdrip piperacillin-tazobactam, and fluconazole was added to prevent fungal
infections. Despite these changes, the patient’s condition continued to deteriorate, with persistent abdominal pain, cloudy
PD effluent, and worsening inflammatory markers. On the seventh day the WBC count in the PD effluent was 3415 x
10%/L, higher than on admission (Table 1). Based on these findings, the patient was diagnosed with refractory peritonitis.

Removal of the PD catheter was recommended, but the patient refused and requested to retain it. The pathogen
remained undetermined as PD effluent cultures, blood cultures, fungal D-glucan testing, and a tuberculosis interferon-y
release test were all negative. Subsequently, mNGS of the PD effluent was performed, which identified Mh. The final
diagnosis was Mh peritonitis.Based on the mNGS results, the treatment was changed on November 8 to ivdrip
moxifloxacin (0.4 g once daily) and IP clindamycin (600 mg QID). A rapid decrease in the WBC count of the PD
effluent was observed the following day. On the tenth day after the patient started the new treatment regimen, the effluent
WBC count had dropped below 100 x 10%/L, and the patient’s abdominal pain had significantly improved. After 14 days
of treatment, the PD effluent became clear, and the patient was discharged. Post-discharge, the patient continued oral

moxifloxacin for one week. During a three-month follow-up, the patient remained stable, and no recurrence was noted.

Table | Summary of Clinical Features, Laboratory Results, and Antibiotic Treatment

Hospital Dayl Day4 Day5 Day7 Day8 Day9 Dayl0 Dayl8 Day23
stay (day)
Clinical features
Abdominal pain Persisted Persisted Persisted Persisted | Persisted Persisted Persisted | Improved | Resolved
PD effluent Cloudy Cloudy Cloudy Cloudy Cloudy Cloudy Slightly Clear Clear
appearance cloudy
Laboratory
Results
PD effluent 3386 1289 2156 3415 1027 1283 307 88 44
WBC (x10°/L)
Serum CRP 85 - 139 - - 179 108 82 51
(mg/L)
Diagnosis &
Treatment
Pathogen identified PD effluent - No growth No PD effluent Mycoplasma - - -

sent for growth sent for hominis (found by

Culture mNGS mNGS)
Antibiotics IP cefazolin+ IP IP Imipenem | - - IP clindamycin - - -
adjusted ceftazidime vancomycin | +IV TZP +IV moxifloxacin

+Oral
fluconazole

Notes: Day |, the first day of hospitalization.
Abbreviations: PD, peritoneal dialysis; mMNGS, Metagenomic next-generation sequencing; WBC, white blood cell count; CRP, C-reactive protein; IP, intraperitoneal; IV,
ivdrip; TZP, piperacillin-tazobactam.
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mNGS Analysis

The PD effluent sample was sent to Dinfectome Inc. (Nanjing, China) for unbiased pathogen detection. DNA was
extracted using the TITANamp Magnetic DNA Kit (Tiangen), and a metagenomic library was prepared with the Hieff
NGS C130P2 OnePot IT DNA Library Prep Kit for MGI (Yeasen Biotechnology). Sequencing was conducted on the BGI
MGISEQ-200 platform. Human host sequences were removed, and unmapped reads were analyzed against a microbial
genome database. The analysis specifically identified Mh, with 605 specific reads detected. The relative abundance of Mh
was 29.98%, and the genome coverage rate was 4.48% (Figure 1).

Discussion

Peritonitis is a common complication in PD patients and a leading cause of PD failure. Refractory peritonitis is defined as
a condition in which, after five days of appropriate antibiotic treatment, the PD effluent remains cloudy.' Common
pathogens in PD-associated peritonitis include coagulase-negative Staphylococcus, Enterobacteriaceae, non-fermenting
Gram-negative bacilli, and Staphylococcus aureus, while Mh is rare. Peritoneal dialysate culture is a key method for
identifying pathogens, but detecting mycoplasma is challenging because it grows slowly in vitro and often requires
specialized culture media. Studies have shown that Mh can take over a week to form identifiable colonies, which may
evade detection by systems like the Bact/ALERT 3D fully automated bacterial/mycobacterial culture monitoring system.’
Additionally, due to its lack of a cell wall, Mh cannot be identified through standard staining methods.® These limitations
make conventional cultivation methods unreliable for detecting Mh in PD effluent.

In addition to conventional culture methods, alternative diagnostic approaches, such as polymerase chain reaction
(PCR) and mNGS, are available. PCR is characterized by high sensitivity and specificity. It can yield results within hours
and is cost-effective. Nevertheless, PCR is a targeted detection method, which restricts its application in detecting
unknown pathogens. PCR assays necessitate the design of specific primers or probes for microbial pathogens, thereby
limiting its pathogen-detection ability. The existing literature suggests that PCR is not suitable for the rapid identification
of bacteria in PD effluent.” In contrast, mNGS excels in detecting uncommon, novel, and coinfecting pathogens without
the need for prior knowledge.® mNGS is an advanced nucleic acid-based technology that extracts all microbial DNA or
RNA directly from clinical samples without requiring culture. It uses genomic research strategies to analyze the genetic
composition and function of microbial communities. This high-throughput sequencing method can comprehensively
analyze the microbiome in clinical samples, including bacteria, fungi, viruses, parasites, mycoplasma, and chlamydia. In
this case, the patient was diagnosed with refractory peritonitis. Repeated PD effluent cultures yielded negative results,
and multiple adjustments to empirical antibiotic regimens proved ineffective. Considering the unpredictable nature of the
causative pathogen, we employed mNGS, which ultimately identified Mh as the infectious agent. Similarly, there was

Metamycoplasma hominis (Coverage:4.48%)
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Figure 1 mNGS result.
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a report that mNGS detected Mh, Ureaplasma parvum, and Ureaplasma urealyticum in the PD effluent of patients with
recurrent “culture-negative” PD-associated peritonitis.” mNGS is especially useful for PD-associated peritonitis undiag-
nosed by conventional methods and offers a fast and reliable approach for detecting Mh, although it is expensive.

The main types of mycoplasma that infect humans are Mh, Ureaplasma urealyticum, and Mycoplasma pneumoniae.
Mh commonly colonizes the urogenital tract and can cause infections such as urinary tract infections and bacterial
vaginosis.'® It is also associated with extragenital infections, including meningitis,'' arthritis,'* and endocarditis."
However, reports of Mh causing PD-associated peritonitis are rare. Previous studies have found Mh in both PD fluid

and urine or cervical smears,m’15

suggesting that it may spread from the urogenital tract to the abdominal cavity. In this
case, the patient was unmarried, had no sexual history, and was anuric, so urine and cervical secretions were not collected
for testing. Notably, the patient fell ill during the peak season of Mycoplasma pneumoniae pneumonia in China, but
whether there is a correlation between the two remains unclear. Studies, however, have suggested a potential seasonal
association with peritonitis.'®

Due to the lack of a cell wall in Mh, most antibiotics are ineffective, which likely contributed to the failure of initial
empiric treatments. According to the 2022 Recommendations of the International Society for PD (ISPD), this patient met
the criteria for refractory peritonitis, and removal of the PD catheter was recommended.' Fortunately, Mh was identified
using mNGS. Following the ISPD 2022 guidelines for the prevention and treatment of PD-associated peritonitis, IP

clindamycin combined with ivdrip moxifloxacin was administered, resulting in rapid clinical improvement.

Conclusion

The clinical symptoms of PD-associated peritonitis caused by Mh appear nonspecific, presenting as abdominal pain,
abdominal tenderness, cloudy PD effluent, and increased WBC count in the effluent. These symptoms are similar to those
caused by common pathogens.

In summary, Mh is proven difficult to detect via conventional PD effluent culture. Regarding patients presenting with
culture-negative PD-associated peritonitis and demonstrating poor response to empirical antibiotic therapy, Mh infection
should be included in the clinical suspicion. It is recommended to apply mNGS in such a patient group to achieve more
accurate pathogen identification. This not only enables more targeted antimicrobial therapy but also helps prevent
avoidable catheter-related interventions.
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