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ABSTRACT

Background: The COVID-19 pandemic significantly altered healthcare access and routine follow-up for peritoneal dialysis 
(PD) patients. This study investigates the impact of the pandemic on peritonitis episodes among PD patients in the western 
region of Türkiye.
Methods: A retrospective cohort study was conducted, analyzing 48 PD patients from 4 nephrology centers between March 
2018 and March 2022. Patients were divided into 2 groups: the pre-pandemic control group and the COVID-19 period study 
group. Peritonitis episodes were calculated at 3-month intervals. Demographic and clinical characteristics were recorded, 
including peritoneal membrane transport type, causative microorganisms, and treatment outcomes. Statistical analyses 
were performed to compare peritonitis episodes and outcomes between the groups.
Results: No significant differences were found in age, gender, or peritoneal transport type between the groups. A significant 
increase in peritonitis cases was observed during the COVID-19 period compared to the pre-pandemic period (P < .001). The 
incidence of Gram-negative infections was notably higher in the study group (46.2% vs. 4.5% in the control group, P < .01).
Conclusion: Contrary to expectations, peritonitis episodes increased during the pandemic despite heightened personal 
hygiene measures. This emphasizes the crucial role of in-person follow-up visits in maintaining PD patient adherence and 
infection control. The findings highlight the need for structured and standardized PD education programs to ensure treat-
ment compliance, especially during periods of restricted healthcare access.
Keywords: Chronic kidney disease, COVID-19, peritoneal dialysis, peritonitis

Corresponding author: Yelda Delıgoz Bıldacı  yelda.deligozbildaci@deu.edu.tr	 Received: November 6, 2024  
Revision Requested: January 3, 2025 Last Revision Received: March 17, 2025 Accepted: March 24, 2025 Publication Date: July 1, 2025

Cite this article as: Bıldacı YD, Korucu B, Oktan MA, et al. Increased peritoneal dialysis associated peritonitis episodes during novel coronavirus 
pandemics: Experience from western region in Türkiye. Turk J Nephrol. 2025;34(3):201-205.

INTRODUCTION
Peritoneal dialysis (PD) is a favorable home dialy-
sis modality for end-stage kidney disease (ESKD). 
Peritonitis stands out as a life-threatening complication 
of PD treatment that would result in the cessation of PD 
therapy and/or death in severe cases. The most impor-
tant measures in the patient’s care involve meticulous 
handwashing and the correct usage of masks in the edu-
cation program provided by PD nurses to the patients.1 
Except for a few, it has been noted that during the visits 
or home assessments, patients tend to take shortcuts in 

the treatment steps and might eventually omit certain 
stages related to infection prevention.2,3

The global onset of the novel coronavirus 2019 (COVID-
19) pandemic prompted widespread closures starting 
in January 2020, which were implemented by March 
2020 in Türkiye. Public advisories urged individuals to 
stay at home, and there were cautions against visiting 
hospitals unless necessary. Consequently, numerous 
health centers suspended elective surgical procedures 
and non-urgent admissions during this period, resulting 
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in disruptions to the regular follow-up care of patients with 
chronic conditions, including those receiving routine care 
for PD.

In a global setting marked by an increased focus on personal 
hygiene, including handwashing and mask usage, along with 
delays in medical care due to the pandemic. (what do you 
mean? This sentence is incomplete) In this study, the aim was 
to analyze whether these behavioral changes have an effect on 
the rate of peritonitis related to PD in patients.

MATERIAL AND METHODS
This is a retrospective study consisting of 162 maintenance 
PD patients under follow-up at 4 different Nephrology clinics, 
including Dokuz Eylul University Hospital, Adnan Menderes 
University Hospital, Denizli State Hospital and Tepecik 
Education and Research Hospital, located in the western part 
of Türkiye. The medical records were obtained covering 2 
years before the identification of the first-ever COVID-19 case 
(March 11, 2018, to March 10, 2020) and the subsequent 2 
years during the COVID-19 pandemic period (March 11, 2020, 
to March 10, 2022). The inclusion criteria for the study com-
prised patients who were at least 18 years old, had initiated 
PD before March 11, 2018, and had experienced a peritoni-
tis episode between the specified dates mentioned above. 
Patients who had catheters inserted during the COVID period 
were not included in the study. A total of 48 patients were 
included in statistical analyses. Patients were divided into 2 
groups according to the follow-up timing, as the control group 
before the COVID-19 pandemic and the study group after the 
COVID-19 pandemic.

Peritonitis diagnosis is defined based on the criteria by the 
International Society of Peritoneal Dialysis (ISPD), requiring 
the fulfillment of at least 2 of the following: abdominal pain 
and/or cloudy dialysis fluid; a fluid sample obtained from the 
abdomen after 2 hours demonstrating more than 100 white 
blood cells or exhibiting growth in culture.1 Demographics, 
including gender, age, duration of PD, peritoneal membrane 
characteristics, Kt/V, the timing of peritonitis, the causative 
microorganism, peritonitis treatment strategy, and response, 
were documented. The quarterly calculation of total peritonitis 
cases per year was conducted for each center, and these data 
were recorded separately for the pre-COVID-19 and COVID-19 
periods.

This study was conducted in accordance with the principles 
outlined in the Declaration of Helsinki. Given the retrospective 
nature of the research, formal written consent was not required 
from participants, as approved by the Dokuz Eylul University 
University Institutional Review Board (Approval Number 
2023/11-01/ Date: 05/04/2023).

Statistical Analysis
The numeric values were presented as the means with SD or 
medians with interquartile ranges (IQR) according to the dis-
tributions. The categorical data were presented as frequencies 
and percentages. The categorical variables were compared 
with the Chi-square test where applicable. The Mann–Whitney 
U Test was used to compare peritonitis episodes. A P-value of 
less than .05 (5% type-I error level) was considered statistically 
significant. All statistical analyses were performed using the 
Statistical Package for Social Science (IBM SPSS Corp.; Armonk, 
NY, USA) for personal computers, version 26.0.

RESULTS
The median age of those who had peritonitis before COVID-19 
(Control Group) was 64 years (39-68), while the median age of 
patients who had peritonitis during the COVID-19 period (Study 
Group) was 63 years (32-69). While there were no significant dif-
ferences in age, gender, and kt/V values between the 2 groups, 
it was observed that the follow-up periods were significantly 
longer in the study group (P = .044). The specific details of the 
aforementioned properties, diseases leading to ESKD, and pre-
vious kidney replacement therapies, and the comparison for 
peritoneal transport types determined by peritoneal equilibra-
tion test were depicted in Table 1.

The comparison of the number of peritonitis cases occurring in 
a 3-month period over the 2-year timeframe revealed a signifi-
cantly higher rate in the study group compared to the control 
group Figure 1 (P < .001).

In the control group, 45.5% (n = 10) of the peritonitis cases 
were caused by Gram-positive microorganisms, 4.5% (n = 1) by 
Gram-negative microorganisms, while in 50% of the cases, the 
causative microorganism could not be isolated. In contrast, the 

MAIN POINTS

•	 Increased peritonitis episodes during COVID-19: The study 
revealed a significant increase in peritonitis episodes among 
peritoneal dialysis patients during the COVID-19 pandemic 
compared to pre-pandemic levels. This increase underscores 
the impact of reduced clinical visits and changes in patient 
behavior due to pandemic restrictions.

•	 Higher rate of Gram-negative infections: A notable shift in the 
types of infections was observed, with a higher rate of ram-
negative bacterial infections during the pandemic period. 
This change may be associated with factors such as increased 
constipation due to reduced mobility and possible gastroin-
testinal complications related to COVID-19.

•	 Increased catheter removal during the pandemic: The rate 
of catheter removals during the pandemic rose substantially 
due to refractory infections, suggesting delays in timely medi-
cal interventions and increased infection severity in some 
cases.

•	 Importance of face-to-face peritoneal dialysis clinic visits: The 
study emphasizes that regular face-to-face follow-up visits 
play a crucial role in managing peritoneal dialysis treatments 
and educating patients on proper techniques and hygiene 
practices, potentially reducing the risk of peritonitis.
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study group demonstrated 53.8% (n = 14) with Gram-positive 
culture and 46.2% (n = 12) with Gram-negative culture (P < .01).

In the control group, 95.5% (n = 21) of the cases achieved full 
recovery. However, 1 patient (4.5%) needed catheter removal 
due to a refractory infection. In the study group, 61.5% (n = 16) 
of cases achieved full recovery, 30.8% (n = 8) required catheter 
removal due to refractory infection, and 7.7% (n = 2) experi-
enced a relapse of peritonitis (P < .01).

DISCUSSION
Patients undergoing PD often exhibit the capability to manage 
their treatments independently, although some may require 
assistance from caregivers. In the context of the COVID-19 
pandemic, it has been emphasized that maintaining personal 
distance and avoiding crowded places is crucial. Hence, PD 
treatment came into prominence to provide ESKD patients 
with self-treatment at home and allow them to stay away from 
crowded environments. Moreover, with the increased emphasis 
on personal protective measures such as mask usage and hand 
hygiene during this period, it is anticipated that PD patients 
might have lower infection rates. The study conducted by Hu et 
al,4 which supports this theory, observed a decrease in perito-
nitis episodes during the pandemic, although the results were 

not statistically significant. However, in ourstudy, a significant 
increase in peritonitis episodes was found during the COVID-19 
period. These results would lead us to conclude that possible 
variations in personal protective measures influenced by cul-
tural differences and levels of public awareness might affect the 
peritonitis episodes.

The Peritoneal Dialysis Outcomes and Practice Patterns Study 
data have shown the lack of standardization in PD education 
program centers.5 Online education has especially gained sig-
nificance during the COVID-19 pandemic.6 Although Rope et al7 
reported lower peritonitis episodes by using online and hybrid 
training with instructional videos, several different studies, 
including HD (heamodialysis) and PD patients, have indicated 
that treatment adherence and early detection of complications 
are more effective by having face-to-face communications with 
healthcare professionals.8-10

It is known that PD patients might deviate from the estab-
lished protocol over time and find shortcuts in their treatment.2 
Regular follow-up during home or in-hospital visits helps iden-
tify the treatment gaps and is managed promptly by the clini-
cians.11 During the COVID-19 period, the inability to conduct 
home or in-hospital visits led to communication lapses between 
the patients and healthcare providers. Therefore, the manage-
ment of PD-related problems couldnot be solved promptly. It 
was believed that all these factors contributed to the increased 
incidence of peritonitis during the COVID-19 period in the study 
population.

Peritoneal effluent culture is the most crucial method for deter-
mining the causative microorganism in peritonitis and plays 
a key role in treatment strategy and the determination of the 
prognosis. However, the rate of culture-negative peritonitis is 

Table 1.  Demographics of Peritoneal Dialysis Patients

​

Control 
Group 

(n = 22)

Study 
Group 

(n = 26)
Significance 

(P)

Age (years, median, IQR) 64 (39-68) 63 (32-69) .98

Gender (n, %)
Female

​
15 (68%)

​
16 (61%)

.632

Kt/V (median, IQR) 2.08 
(1.8-2.27)

2.05 
(1.12-2.4)

.795

Duration of PD 
(years, median, IQR)

5.37 
(3-7.8)

7.29 
(5.6-8.95)

.044

Primary disease (n, %)
  Unknown
  Hypertension
  GN-vasculitis
 � Polycystic kidney 

Disease

​
11 (50%)
6 (27%)
4 (18%)
1 (5%)

​
12 (46%)
7 (27%)
4 (15%)
3 (12%)

.74

Previous KRT (n, %)
  None
  Hemodialysis
  Transplantation

​
14 (64%)
6 (27%)
2 (9%)

​
17 (65%)
7 (27%)
2 (8%)

.98

Peritoneal transport 
type (n, %)
  Low
  Low average
  High average
  High

​

2 (9%)
10 (45%)
9 (41%)
1 (5%)

​

0 (0%)
15 (58%)
9 (35%)
2 (7%)

.39

GN, glomerulonephritis; IQR, interquartile range; KRT, kidney replacement 
therapies; PD, peritoneal dialysis. 

Figure  1.  Peritonitis episodes before and during the COVID-19 pandemic. 
The quarterly calculation of total peritonitis cases per year was presented. 
Peritonitis episodes (attack numbers/3 months).
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not negligible. The state of being culture-negative is often asso-
ciated with the center’s experience, including the time between 
taking the samples and reaching the centers.12,13 The ISPD rec-
ommends that the optimal rate of culture-negative peritonitis 
should be below 15%.1 In this study, samples from patients 
suspected of having peritonitis are collected by PD nurses and 
placed into blood culture tubes in all 4 centers. However, the 
processing times of the collected cultures in the laboratory 
might have varied, which might explain the identification of a 
50% culture-negative rate in the control group. Furthermore, 
the recent use of antibiotics due to different causes would 
interfere with culture results. The authors cannot comment on 
the contribution of prior antibiotic usage to the higher percent-
age of culture-negative peritonitis in this study because of the 
inability to get related information from the centers.

Gram-positive microorganismsrelated peritonitis often devel-
ops due to technical deficiencies or lack of personal protection, 
such as handwashing and mask usage. A study by Yanglin Hu 
and colleagues compared the causative agents of peritonitis in 
PD between 6 months before and 6 months during the COVID-19 
pandemic. In contrast to our findings, they claimed that Gram-
positive peritonitis was significantly less during the COVID-19 
period, which they associated with increased handwashing 
during this time.4 In this study, a lower rate of Gram-positive 
peritonitis during COVID-19 was also anticipated. However, it 
was found that the ratio of Gram-positive peritonitis was almost 
similar, if not higher, before and after the pandemic (46.5% vs. 
53.8%). While the pre-COVID-19 ratio of Gram-negative infec-
tions was 2%, during the COVID-19 period, this ratio was 46.2% 
in the analysis. As generally known, Gram-negative microor-
ganisms cultured in the peritoneal effluent are mostly associ-
ated with intra-abdominal pathologies or genitourinary system 
infections. With the findings, one can conclude that there was 
possibly increased constipation due to mobility restrictions 
during the COVID-19 period or its association with bowel infec-
tions related to COVID-19 infection by itself.14-16 The absence of 
culture-negative peritonitis during the COVID-19 period might 
suggest that the microbiological sampling and analyses were 
conducted with greater care.

Peritonitis, if not treated promptly and appropriately, may lead 
to the removal of the peritoneal catheter. In the study, catheter 
removal was required in 4.5% of peritonitis cases before COVID-
19 and 30.8% of cases during COVID-19. This significant increase 
could be explained by the possible increased virulence of micro-
organisms during the COVID-19 period. Besides, the patients 
might have delayed seeking medical attention and started treat-
ment late due to existing symptoms during the COVID-19 period, 
contributing to the higher rate of catheter removal.

Patient age is one of the determining factors influencing the 
risk of peritonitis.One multicenter study has reported that peri-
tonitis episodes were found to be higher in patients over 70 
years old.17 The mean age was relatively younger in the study 

population. A registry data from Australia and New Zealand, 
including 506 PD patients, indicated that the female gender 
posed an increased risk for peritonitis. Another study found 
higher technical survival in women on PD.18 In this study, since 
there was no disparity in the number of female participants 
across the groups, any difference in peritonitis episodes cannot 
be attributed to gender as a contributing factor.

In a study by Ma et al,19 low kt/V was associated with early-onset 
peritonitis. The absence of gender distribution and kt/V differ-
ences in the groups eliminates these potential confounding 
factors.

The significant difference in the durations of PD in this study 
population could be attributed to the fact that most of the PD 
patients had already initiated treatment before the COVID-19 
pandemic and continued the treatment modality during the 
pandemic period. It is known that PD patients, especially those 
under KRT for longer periods, might make changes in treat-
ment cycles or durations, which would result in peritonitis 
attacks.2

In the study conducted by Kotsanas et al,18 it was reported 
that PD patients with certain comorbidities such as diabetes 
mellitus, glomerulonephritis, renovascular disease, and reflux 
nephropathy had a 3.2 times higher risk of peritonitis compared 
to others. Similarly, Alfayez et al20 documented that PD patients 
with diabetes mellitus have significantly higher PD-associated 
peritonitis. However, in this study, no difference was found 
regarding underlying conditions.

The main limitation of this study is the retrospective design, 
which limits the causality regarding the difference in the num-
ber of episodes before and during the COVID-19 pandemic. 
Additionally, the peritonitis episodes per patient per month 
could not be determined as data could not be gathered from the 
centers. This is why the authors analyzed the frequency at spe-
cific time periods. The differences in technical capabilities limit 
the homogeneity of the results. On the other hand, the study 
has the advantage of representing an important part of the PD 
population in the country.

In contrast to recent literature reports, this study has found an 
increase in infection rates during the pandemic period, even 
with the intensified use of personal protective measures. This 
result emphasizes the fact that regular outpatient PD clinic vis-
its are important not only for evaluating the patient’s well-being 
but also for controlling and detecting patient education levels 
to ensure the correct performance of PD procedures.
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