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ÖZ 
Amaç: PD ilişkili peritonit, teknik yetmezlik ve hemodiyalize geçişin başlıca nedeni olup hasta morbidite ve mortalitesini 
olumsuz etkilemektedir. Bu çalışmada, 2004–2018 yılları arasında Erciyes Üniversitesi PD Ünitesi'nde izlenen hastalarda 
peritonit sıklığı, etken dağılımı ve antibiyotik duyarlılık profilleri incelenmiştir. 
Yöntem: Ocak 2004–Aralık 2018 tarihleri arasında PD uygulanan ve peritonit gelişen ≥18 yaş hastaların kayıtları 
retrospektif olarak incelenmiştir. Demografik veriler, kültür sonuçları, izole edilen mikroorganizmalar, antibiyotik 
duyarlılıkları ve tedavi sonuçları hasta dosyaları ile hastane bilgi yönetim sistemi üzerinden derlenmiştir. 
Bulgular: Bu çalışmada, periton diyalizi uygulanan 345 hastada gelişen 677 peritonit atağı retrospektif olarak 
değerlendirilmiştir. Hastaların yaş ortalaması 52,37±14,95 yıl olup %53,9'u erkekti. Kültür pozitifliği %61 olarak saptanmış;
dominant etkenler gram pozitif bakteriler (%75,8), başta Staphylococcus epidermidis  (%25,9) olmak üzere belirlenmiştir. 
Tedavide %76,6 iyileşme sağlanırken, mortalite oranı %5,3 olarak kaydedilmiştir. S. epidermidis'te metisilin direncinde artış
gözlemlenmiş; tüm Candida izolatları flukonazole duyarlı bulunmuştur. Peritonit insidansının yıllar içinde azaldığı, buna 
karşın kültür negatifliği oranının arttığı saptanmıştır. 
Sonuç: Periton diyalizi ilişkili peritonit ataklarında gram pozitif mikroorganizmaların baskın etken olduğu ve bu paternin 
relaps olgular dahil on beş yıllık izlem süresince istikrarını koruduğu saptanmıştır. Etken spektrumu ile antibiyotik duyarlılık 
profillerinde dönemler arasında anlamlı bir farklılık gözlenmemiştir. Bu bulgular, merkezimize özgü mikrobiyolojik verilerin 
ampirik tedavi protokollerinin oluşturulmasında etkin biçimde kullanılabileceğini göstermektedir. Son yıllarda kültür 
negatifliği oranında gözlenen artış, örnekleme, transport ve laboratuvar süreçlerinin gözden geçirilmesi gerekliliğine işaret
etmektedir. Kültür negatifliğinin azaltılmasına yönelik standartlaştırılmış protokollerin geliştirilmesi, tanısal doğruluğun ve 
tedavi etkinliğinin artırılması açısından öncelikli hedefler arasında yer almalıdır. 
 
Anahtar Kelimeler: Peritonit, sürekli ayakta periton diyalizi (CAPD), mikrobiyolojik profil, antimikrobiyal direnç 

ABSTRACT 
Objective: Peritoneal dialysis-associated peritonitis is a major cause of technical failure and transition to hemodialysis, 
negatively impacting patient morbidity and mortality. This study investigated the frequency of peritonitis, causative agent 
distribution, and antibiotic susceptibility profiles in patients followed at the Erciyes University Peritoneal Dialysis Unit 
between 2004 and 2018. 
Methods: Records of patients aged ≥18 who underwent peritoneal dialysis (PD) and developed peritonitis between 
January 2004 and December 2018 were retrospectively reviewed. Demographic data, culture results, isolated 
microorganisms, antibiotic susceptibilities, and treatment outcomes were compiled from patient files and the hospital 
information management system. 
Results: This study retrospectively evaluated 677 episodes of peritonitis in 345 patients undergoing peritoneal dialysis. 
The mean age of the patients was 52.37 ± 14.95 years, and 53.9% were male. Culture positivity was found in 61% of cases; 
the dominant causative agents were gram-positive bacteria (75.8%), primarily Staphylococcus epidermidis (25.9%). While 
76.6% of cases improved with treatment, the mortality rate was recorded as 5.3%. An increase in methicillin resistance 
was observed in S. epidermidis; all Candida isolates were found to be susceptible to fluconazole. It was determined that 
the incidence of peritonitis decreased over the years, while the rate of culture negativity increased. 
Conclusion: In peritoneal dialysis-associated peritonitis attacks, gram-positive microorganisms were found to be the 
predominant causative agents, and this pattern remained stable throughout a fifteen-year follow-up period, including 
relapse cases. No significant differences were observed in the pathogen spectrum or antibiotic susceptibility profiles 
between periods. These findings demonstrate that microbiological data specific to our center can be effectively used in 
the development of empirical treatment protocols. The increase in culture negativity rates observed in recent years points 
to the need to review sampling, transport, and laboratory processes. Developing standardized protocols to reduce culture 
negativity should be among the priority goals for increasing diagnostic accuracy and treatment efficacy. 
 
Keywords: Peritonitis, continuous ambulatory peritoneal dialysis (CAPD), microbiological profile,  antimicrobial resistance
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Introduction 
Chronic kidney disease (CKD) is a chronic disease 

characterized by a progressive and irreversible decrease in 
glomerular filtration rate (GFR), resulting in impaired fluid-
electrolyte balance and metabolic-endocrine functions of the 
kidney, and it remains a significant public health problem 
worldwide.1 A GFR below 15 ml/min/1.73 m² is defined as end-
stage renal failure (ESRF); long-term renal replacement therapy 
becomes necessary to maintain life expectancy and quality of 
life in this stage.2 Hemodialysis (HD), peritoneal dialysis (PD), 
and kidney transplantation are the main renal replacement 
therapy options applied in ESRF patients.3 

In PD, solute diffusion and fluid exchange between the 
blood and dialysate are provided through the peritoneal 
membrane, which acts as a semi-permeable membrane.2 

However, the most frequent and serious group of 
complications in patients undergoing PD are PD-related 
infections; among these infections, peritonitis stands out 
particularly. The diagnosis of peritoneal dialysis-associated 
peritonitis is made when the dialysate leukocyte count exceeds 
100/mm³ in the patient presenting with clinical findings, and 
more than 50% of these cells consist of polymorphonuclear 
leukocytes (PMN). According to the 2016 data of the Turkish 
Society of Nephrology, the frequency of peritonitis was 
reported as 0.22 attacks/patient/year.4 

Peritonitis, through recurrent attacks, leads to peritoneal 
insufficiency, necessitating the transition of patients to 
hemodialysis (HD); it significantly increases mortality and 
morbidity. Therefore, determining the causative agents and 
antibiotic susceptibility profiles is of great importance in 
establishing effective empirical treatment protocols and 
reducing the incidence of peritonitis. In this study, the 
frequency of peritonitis attacks, the distribution of causative 
microorganisms, and antibiotic susceptibility profiles were 
evaluated in patients who underwent PD at the Peritoneal 
Dialysis Unit of the Department of Nephrology, Erciyes 
University Faculty of Medicine between 2004 and 2018. 

Methods 

This study included patients aged ≥18 years with a diagnosis 
of chronic kidney disease (CKD) who underwent peritoneal 
dialysis (PD) and experienced at least one episode of 
peritonitis, followed at the Nephrology Division, Department of 
Internal Medicine, Erciyes University Faculty of Medicine, 
including the inpatient clinic, outpatient clinic, and dialysis unit. 
Patients with a treatment duration of less than 6 months and 
those who discontinued follow-up due to treatment refusal or 
referral to another center were excluded. 

Patient data were collected from medical records covering 
the period between January 2004 and December 2018. 
Hospital files and the electronic hospital information system 
were retrospectively reviewed. The following variables were 
recorded: age, sex, date of peritonitis episode, peritoneal fluid 
culture results, peritoneal fluid cell counts, antibiotic 
susceptibility profiles, and treatment outcomes. 

Patients who met the diagnostic criteria for peritonitis 
according to the International Society for Peritoneal Dialysis 
(ISPD) guidelines were included in the study. The study 
population was stratified into three time periods (2004–2008, 
2009–2013, and 2014–2018). Peritonitis incidence, frequency, 

causative microorganisms, antibiotic susceptibility patterns, 
and treatment outcomes were compared across these groups. 

Statistical Analysis 

For statistical analysis of the findings in this study, NCSS 
(Number Cruncher Statistical System) 2007 Statistical Software 
(NCSS LLC, Kaysville, Utah, USA) and SPSS 22.0 (IBM Corp., 
Armonk, NY, USA) software packages were used. 

In the analysis of the data, descriptive statistics were used 
to calculate mean, standard deviation, and median for 
quantitative variables; and frequency and percentage values 
for qualitative variables. For comparing quantitative data, one-
way analysis of variance (ANOVA) was applied to compare age 
variables showing a normal distribution across groups over the 
years; in cases where significant differences were found, the 
Bonferroni multiple comparison test was used to identify the 
groups causing the differences. 

For comparing qualitative data, the Chi-square test, Fisher’s 
Exact test, and Fisher-Freeman-Halton test were preferred. In 
all analyses, the statistical significance level was accepted as 
p<0.05, and the results were evaluated at a 95% confidence 
interval. 

Results 

A total of 677 peritonitis episodes occurring in 345 patients 
were evaluated in this study. Of the patients, 53.9% were male 
and 46.1% were female, with a mean age of 52.37 ± 14.95 years 
(range: 18–83). Overall, 80.8% of patients were younger than 
65 years, while 19.2% were aged 65 years or older (Table-1). 

When peritonitis incidence was analyzed over time, the 
rate was 0.35 episodes per patient-year in the 2004–2008 
period, 0.34 in 2009–2013, and 0.31 in 2014–2018, with no 
statistically significant differences observed between the five-
year intervals. Over the entire 15-year follow-up period, the 
overall incidence was calculated as 0.33 episodes per patient-
year, again without significant variation across periods. 
However, the mean age of patients differed significantly 
between periods, indicating a temporal shift in the 
demographic characteristics of the study population (p < 0.05). 
In contrast, sex distribution and culture positivity rates did not 
show significant differences across periods or seasons (Table 
2). 

Culture positivity was detected in 61% of episodes, the 
majority of which (91.9%) were first episodes and nearly all 
(98.8%) were monomicrobial. Gram-positive bacteria 
predominated, accounting for approximately three-quarters of 
culture-positive cases. The most frequently isolated pathogens 
were Staphylococcus epidermidis, other coagulase-negative 
staphylococci, Staphylococcus aureus, and Streptococcus 
species. Among Gram-negative organisms, Escherichia coli and 
other enteric bacilli were most common, whereas Candida 
species were identified at a low frequency and Mycobacterium 
tuberculosis was detected very rarely (Table-3). Although the 
proportion of Gram-positive microorganisms decreased to 
approximately 70% in the most recent period, this change did 
not reach statistical significance. Notably, S. epidermidis 
positivity was significantly higher in the 2009–2013 period 
compared with the other intervals (p < 0.05). 
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Table 1. Evaluation of Age and Sex by Year. 
 Year Groups Test Value 

2004-2008 2009-2013 2014-2018 p 

 
 

Age 
(years) 

Min-Max (Median) 18-81 (55) 18-83 (50.5) 19-83 (59.5) F:12.073 
Mean±SD 51.99±15.29 48.77±14.37 56.63±13.21 b0,001** 
<65 years 273 (79.6) 198 (86.1) 76 (73.1)  
>65 years 70 (20.4) 32 (13.9) 28 (26.9)  

Sex Male 179 (52.2) 124 (53.9) 49 (47.1) χ2:1.336 
Female 164 (47.8) 106 (46.1) 55 (52.9) a0,513 

a Pearson Chi-Square Test bone-way ANOVA test **p<0.01 

Table 2. Assessment of Age and Sex by Season. 
 Seasons Test Value 

Autumn 
(n=157) 

Winter Spring 
(n=191) 

Summer P 
(n=166) (n=163) 

 
Age (years) 

Min–Max (Median) 17-81 (55) 18-83 (54) 18-83 (52) 17-81 (54) F:0.308 
Mean±SD 51.56±15.50 51.38±15.19 51.06±14.97 52.53±13.92 b0,819 
<65 years 125  (79.6) 134 (80.7) 155 (81.2) 133 (81.6)  
> 65 years 32 (20.4) 32 (19.3) 36 (18.8) 30 (18.4)  

Sex Male 82 (52.2) 89 (53.6) 104 (54.5) 77 (47.2) χ2:2.116 
Female 75 (47.8) 77 (46.4) 87 (45.5) 86 (52.8) a0,549 

a Pearson Chi-Square Test bone-way ANOVA test  

Table 3. Evaluation of factors by year. 
 Year Groups Test Value 

2004-2008 2009-2013 2014-2018 p 

S. epidermidis Absent (n=306) 151 (72.6) 106 (70.7) 44 (29.3) χ2:7.605 
Present (n=107) 57 (27.4) 44 (29.3) 6 (10.9) p=0.022* 

CoNS Absent (n=337) 166 (79.8) 126 (84) 45 (81.8) χ2:1.022 
Present (n=76) 42 (20.2) 24 (16) 10 (18.2) p=0.600 

S. aureus Absent (n=350) 174 (83.7) 129 (86) 47 (85.5) χ2:0.396 
Present (n=63) 34 (16.3) 21 (14) 8 (14.5) p=0.820 

Streptococcus spp Absent (n=368) 189 (90.9) 130 (86.7) 49 (89.1) χ2:1.583 
Present (n=45) 19 (9.1) 20 (13.3) 6 (10.9) p=0.453 

E. coli Absent (n=385) 192 (92.3) 141 (94) 52 (94.5) χ2:0.571 
Present (n=28) 16 (7.7) 9 (6) 3 (5.5) p=0.752 

Other Gram-negative Bacteria Absent (n=391) 200 (96.2) 142 (94.7) 49 (89.1) χ2:4.303 
Present (n=22) 8 (3.8) 8 (5.3) 6 (10.9) p=0.116 

Pseudomonas spp Absent (n=398) 201 (96.6) 146 (98) 51 (92.7) χ2:3.386 
Present (n=14) 7 (3.4) 3 (2) 4 (7.3) p=0.184 

Enterococcus spp Absent (n=396) 201 (96.6) 145 (96.7) 50 (90.9) χ2:3.979 
Present (n=17) 7 (3.4) 5 (3.3) 5 (9.1) p=0.137 

Enterobacter spp Absent (n=404) 204 (98.1) 147 (98) 53 (96.4) χ2:0.999 
Present (n=9) 4 (1.9) 3 (2) 2 (3.6) c0.644 

Candida albicans Absent (n=404) 205 (98.6) 147 (98) 52 (94.5) χ2:3.129 
Present (n=9) 3 (1.4) 3 (2) 3 (5.5) c0.182 

Other Fungi Absent (n=407) 204 (98.1) 149 (99.3) 54 (98.2) χ2:1.213 
Present (n=6) 4 (1.9) 1 (0.7) 1 (1.8) c0.509 

Mixed Bacteria Absent (n=407) 207 (99.5) 146 (97.3) 54 (98.2) χ2:3.197 
Present (n=6) 1 (0.5) 3 (2.7) 1 (1.8) c0.182 

Other Gram-positive Bacteria Absent (n=409) 205 (98.6) 150 (99.3) 54 (98.2) χ2:1.018 
Present (n=5) 3 (1.4) 1 (0.7) 1 (1.8) c0.688 

Candida parapsilosis Absent (n=410) 207 (99.5) 148 (98.7) 55 (100) χ2:1.081 
Present (n=3) 1 (0.5) 2 (1.3) 0 (0) c0.716 

 
When episode patterns were analyzed, it was found that 

the rate of single episodes was low and the rate of three or 
more episodes was significantly higher in the 2009–2013 
period (p<0.05). Antibiotic susceptibility profiles did not differ 
significantly between periods.   

When empirical combination therapies were evaluated, the 
regimens Amikacin + Vancomycin (97.4%) and Ceftazidime + 

Vancomycin (96.6%) showed markedly higher success rates 
compared to the Amikacin + Cefazolin combination (74.2%) 
(Table-5). These findings support that vancomycin-containing 
combination regimens should be preferentially chosen in 
empirical therapy.   
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Table 4. Evaluation of Gram Characteristics by Year and Season. 
 Gram Characteristic Test Value 

Negative (n=72) Positive (n=313) p 

Year 
Groups 

2004-2008 34 (17.3) 162 (82.7) χ2:4.859 
2009-2013 23 (16.5) 116 (83.5) a0,088 
2014-2018 15 (30.0) 35 (70.0)  

 
Seasons 

Autumn 22 (23.4) 72 (76.6) χ2:2.636 
Winter 13 (14.1) 79 (85.9) a0,451 
Spring 19 (18.4) 84 (81.6)  

Summer 18 (18.8) 78 (81.3)  
a Pearson Chi-Square Test  

Table 5. Susceptibility to Amikacin + Cefazolin, Amikacin + Vancomycin, and Ceftazidime + Vancomycin Treatments (Susceptibility 
assessed and not assessed). 

In patients without susceptibility 
testing 

Cefazolin + 
Amikacin 

Vancomycin+ 
Amikacin 

Ceftazidime+ 
Vancomycin 

Susceptible (S)         n(%) 196 (48.2 ) 269 (66.1) 227(55.9) 

Resistant (R)        n(%) 68 (16.7) 7 (1.7) 8(1.9) 
Not determined (ND)   n(%) 143 (32.5) 131 (32.2) 171(42.2) 

In patients with susceptibility 
testing 

Cefazolin + 
Amikacin 

Vancomycin Ceftazidime 
+Amikacin +Vancomycin 

Susceptible (S)         n(%) 196   (74.2) 269  (97.4) 217(96.6) 
Resistant (R)          n(%) 68 (25.8) 7     (2.6) 8(3.4) 

When clinical outcomes were examined, it was found that 
76.6% of peritonitis episodes resulted in complete recovery; 
16.6% of patients required transition to hemodialysis, and the 
mortality rate was 5.3%. All Candida isolates were found to be 
sensitive to fluconazole; however, in fungal peritonitis, the rate 
of transition to hemodialysis was 75% and the mortality rate 

was 15% (Table-6). The single case associated with  M. 
tuberculosis  resulted in death. These findings demonstrate 
that the prognosis in fungal and tuberculosis-related peritonitis 
is significantly worse and emphasize the importance of early 
diagnosis and aggressive treatment. 

Table 6. Evaluation of Outcomes by Year. 
 Year Groups Test Value 

2004-2008 2009-2013 2014-2018 p 
Number (%) Number (%) Number (%) 

 
Outcome 

Recovery 262 (76.4) 178 (77.4) 78 (75.7) χ2:7.427 
Death 18 (5.2) 11 (4.8) 7 (6.8) a0,283 

Transition to Hemodialysis 60 (17.5) 34 (14.8) 18 (17.5)  
New episode 3 (0.9) 7 (3.0) 0 (0.0)  

a Pearson Chi-Square Test

Discussion 

The peritonitis rate calculated in our study for the period 
between 2004 and 2018 was 0.33 episodes per patient-year, 
which is notably below the threshold of 0.5 episodes per 
patient-year recommended in the International Society for 
Peritoneal Dialysis 2016 guidelines. When evaluated across 
consecutive five-year intervals, this rate showed a decline from 
0.35 to 0.31 episodes per patient-year, suggesting a temporal 
improvement. This reduction likely reflects the effectiveness of 
structured patient education programs and close nurse–
physician follow-up. 

Current literature indicates that peritonitis rates vary 
widely depending on geographic and institutional factors. A 
population-based study from Sweden covering the years 2011–
2020 reported a rate of 0.38 episodes per patient-year in a 
cohort of 675 patients,5 whereas a single-center study from 
Taiwan for the period 2007–2016 documented a lower rate of 
0.25 episodes per patient-year.6 In contrast, a markedly higher 
rate of 1.45 episodes per patient-year reported from South 
Africa highlights that peritonitis control remains a significant 

challenge, particularly in low-income settings.7 

The International Society for Peritoneal Dialysis guidelines 
recommend that the rate of culture-negative peritonitis should 
not exceed 20%. In our study, this rate was found to be 39% 
over a 15-year period, with values of 39.4%, 34.8%, and 47.1% 
across consecutive five-year intervals. The increase observed in 
the most recent period appears to be associated with technical 
and procedural shortcomings, including inadequate 
centrifugation in the laboratory and the initiation of empirical 
antibiotic therapy in the emergency department prior to 
obtaining culture samples. 

Current literature reports a wide range of culture-negative 
peritonitis rates, varying between 8.8% and 60.8%.7-9 Notably, 
one center reported a reduction in this rate from 57% to 18% 
following methodological improvements.10 The use of 
automated blood culture systems such as BACTEC and 
multiplex RT-PCR has been shown to increase culture positivity 
from 65.7% to 81.4%,10 while the application of next-
generation sequencing (NGS) has demonstrated clear 
superiority over conventional culture methods in the detection 
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of infections caused by fastidious organisms.11 

In our study, 75.8% of peritonitis episodes were attributed 
to Gram-positive microorganisms, a finding consistent with the 
60–85% range reported in the current literature.5,8,9,12 The most 
frequently isolated pathogen was Staphylococcus epidermidis 
(25.9%), followed by coagulase-negative staphylococci (CoNS) 
(18.4%), Staphylococcus aureus (15.3%), and Streptococcus 
spp. (10.9%). In the study by Yin S et al., covering the 2018–
2021 period, S. epidermidis accounted for 50% of all isolates,12 

whereas in the series reported by Sood M et al., this pathogen 
was responsible for 23.7% of peritonitis episodes.9 

The rate of Gram-negative isolation in our cohort was 
17.7%, which falls within the 10–39% range reported in the 
literature.5,9,12 Escherichia coli (6.8%) and Pseudomonas spp. 
(3.4%) were the most commonly identified Gram-negative 
pathogens; recent studies have consistently confirmed the 
leading role of Pseudomonas among non-fermenting Gram-
negative bacilli.13 

While the proportion of Gram-positive organisms remained 
around 80% during the first two periods, it declined to 
approximately 70% in the most recent period. This trend is in 
line with contemporary observations suggesting a reduction in 
Gram-positive peritonitis, likely attributable to improved exit-
site care and enhanced patient education.5,12 

In our study, methicillin susceptibility among 
Staphylococcus epidermidis isolates decreased from 60.5% in 
the 2004–2008 period to 40% in the 2014–2018 period. Current 
literature reports oxacillin resistance rates in coagulase-
negative staphylococci (CoNS) ranging between 47% and 
55%,14 and molecular studies have demonstrated that the 
mecA gene is detected in 47.8% of CoNS isolates, with an 
increasing prevalence over time.14 

With respect to vancomycin susceptibility, contemporary 
evidence presents a favorable profile: 94.9% of Gram-positive 
isolates remain susceptible to vancomycin,8 and vancomycin 
continues to retain its efficacy against all Staphylococcus 
strains.14 In contrast, resistance rates of up to 67.7% have been 
reported against first-generation cephalosporins.8,12 

Among Gram-negative organisms, although Pseudomonas 
spp. isolates generally maintain in vitro susceptibility, clinical 
resolution rates in non-fermenting Gram-negative bacilli 
peritonitis remain below 45%. This finding suggests that 
virulence factors and biofilm formation may significantly limit 
treatment success in these infections.13 

In our study, 76.6% of peritonitis episodes resulted in 
resolution, 16.6% required transition to hemodialysis, and 5.3% 
resulted in death. These outcomes are consistent with the 
current literature: Sood M et al. reported a resolution rate of 
76.3% and a mortality rate of 6.8%,9 while Li PKT et al. 
documented resolution in 79.8% of cases, transition to 
hemodialysis in 18.2%, and mortality in 2.0%.8 

In peritonitis caused by non-fermenting Gram-negative 
bacilli, clinical resolution rates remain below 45%, with a 
markedly increased risk of catheter loss.13 In our cohort, 20 
(4.8%) episodes of fungal peritonitis were identified; among 
these cases, 75% required transition to hemodialysis, 15% 
resulted in death, and only 10% achieved resolution. Current 
evidence indicates that the incidence of fungal peritonitis 
ranges between 1.97% and 7.8%, and these episodes are 
consistently associated with poor clinical outcomes.8,9,16 

In a large-scale study covering the period from 2002 to 

2023, overall resolution rates were found to decline 
significantly, independent of measured antibiotic resistance 
rates. This finding underscores the critical role of patient-
related factors, particularly comorbidities and duration of 
dialysis, in determining clinical prognosis.17 

These findings have important clinical implications for the 
selection of empirical antibiotic therapy. Given the 
predominance of Gram-positive pathogens and the observed 
trend toward increasing methicillin resistance in our cohort, 
the use of vancomycin-containing combination regimens as 
part of initial empirical therapy may represent a rational 
approach. The higher success rates observed with vancomycin-
based regimens (≥96%) further support this consideration. In 
contrast, the comparatively lower efficacy of first-generation 
cephalosporin-containing combinations suggests that their role 
in empirical treatment may be limited in similar settings. 
Therefore, taking into account center-specific microbiological 
distribution and resistance patterns, empirical treatment 
protocols could be optimized by incorporating vancomycin-
based combinations. Nevertheless, these findings should be 
interpreted with caution, and validation in larger, multicenter 
studies is warranted before broad generalization. 

Despite the strengths of our study, several limitations 
should be acknowledged. First, the retrospective design may 
have introduced inherent biases related to data completeness 
and accuracy. Second, as this was a single-center study, the 
generalizability of our findings to other populations and 
healthcare settings may be limited. In addition, the long study 
period (2004–2018) raises the possibility of temporal variability 
in microbiological techniques, laboratory protocols, and clinical 
practices, which may have influenced culture results and 
antimicrobial susceptibility patterns. Changes in specimen 
handling, processing time, and the adoption of newer 
diagnostic technologies over time could partly explain the 
relatively high rate of culture-negative peritonitis observed in 
our cohort. Finally, the lack of standardized protocols across all 
study years may have contributed to heterogeneity in the data. 
Future prospective, multicenter studies with standardized 
microbiological methodologies are warranted to validate our 
findings and provide more robust evidence. 

Conclusion 

The peritonitis rate of 0.33 episodes per patient-year 
observed in our study is well below the ISPD target, reflecting 
effective infection control practices. The predominance of 
Gram-positive organisms (75.8%) and the identification of 
Staphylococcus epidermidis as the most frequent pathogen are 
fully consistent with current literature. However, the decline in 
methicillin susceptibility of S. epidermidis from 60.5% to 40%, 
together with the high rate of culture-negative peritonitis 
(39%), necessitates reconsideration of empirical treatment 
strategies in favor of vancomycin and the modernization of 
microbiological culture techniques. Continuous surveillance of 
local antimicrobial resistance patterns and periodic revision of 
empirical treatment protocols based on these data are of 
critical importance in the management of peritoneal dialysis-
associated peritonitis.  
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