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ABSTRACT

Peritoneal dialysis-related peritonitis remains the major complication and primary challenge to the long-
term success of peritoneal dialysis (PD). The study aimed to analyze the peritonitis rate, the cause, the
outcomes, and the association of peritonitis with the survival of patients on peritoneal dialysis. Patient
data were collected retrospectively from medical charts. A total of 96 patients received peritoneal dial-
ysis in the PD center from 1 January 1999 to 31 December 2018. Episodes of peritonitis (n=159) were
registered in 54 (56.3%) patients. The study population was divided into two groups, a group of patients
(n=54) who experienced peritonitis and a group of patients free of peritonitis (n=42). The peritonitis rate
was 0.47 episodes per patient year. The majority of causative microorganisms were gram-positive bacteria
(53.5%). Outcomes of the episodes of peritonitis were resolved infection in 84.9% of episodes, catheter
removal in 11.3% of episodes, and death in 3.8% of the episodes of peritonitis. A Kaplan—Meier analysis
and log-rank test revealed that the group with peritonitis tended to survive significantly longer than the
peritonitis-free group. A 67% reduction rate in the risk of patient mortality was observed for the peritoni-
tis group compared with the peritonitis-free group (hazard ratio: 0.33, 95% CI 0.19-0.57, P=0.000). The
prevention and management of PD-related infections, resulted in their worldwide reduction, supporting

the use of PD as a first-line dialysis modality.
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INTRODUCTION

Peritoneal dialysis (PD) is a high quality
and cost-effective dialysis modality, and it is a
part of kidney replacement therapy (KRT) for
the treatment of kidney failure (KF) [1]. The
relative use of peritoneal dialysis versus hemo-
dialysis varies widely in different regions of the
world. The percentage of patients with kidney
failure treated with peritoneal dialysis was 5%-

10% in economically developed regions like the
United States and Western Europe. The percent-
age of 75% was registered in Mexico, as a less
economically developed region, where PD was
the first choice for KRT, due to higher costs and
difficulty accessing a hemodialysis unit [2].

Over the past decade, treatment practice
and technical improvements in peritoneal dial-
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ysis have substantially decreased PD-associated
adverse outcomes, although PD-related peritoni-
tis remains the major complication and primary
challenge to the long-term success of peritone-
al dialysis [3]. Peritonitis may lead to structur-
al and functional alterations of the peritoneal
membrane, like peritoneal fibrosis and even en-
capsulating peritoneal sclerosis, a rare but devas-
tating complication of long-term PD. Addition-
ally, PD-related peritonitis resulted in significant
morbidity, hospital admission, and cessation of
the PD program [4]. It also considerably limits
its choice as a KRT modality among patients
with kidney failure. Importantly, PD-related
peritonitis contributed up to 60% of the tech-
nical failure of PD, necessitating a subsequent
switch to a long-term hemodialysis treatment
[5,6]. Peritonitis rates varied across regions and
countries, ranging from 0.20 to 0.82 episodes per
patient-year of treatment [7-10].

The PD catheter is the source of infection
for the vast majority of PD-related peritonitis.
The catheter provides a portal of entry for mi-
croorganisms into the normally sterile peritone-
um. Most cases of PD-related peritonitis are the
result of “touch contamination”, where the pa-
tient or their helper accidentally breaks the ster-
ile technique and contaminates the catheter or its
connections. The most common microbial cause
of “touch contamination” is gram-positive bac-
teria [11,12]. A small percentage of PD-related
peritonitis results from exit-site or tunnel infec-
tions, in which organisms spread down through
the catheter tunnel outside from the catheter it-
self to the peritoneum. The most common micro-
bial cause of exit-site infection is Staphylococ-
cus aureus and Pseudomonas aeruginosa [13].
Less commonly, diverticulitis, appendicitis, and
cholecystitis may be the source for pathogens for
peritonitis, as well as intra-abdominal surgery,
colonoscopy, hysteroscopy, and transmigration
of bowel flora from constipation. In cases with
an intra-abdominal source, the pathogens are
usually gram-negative enteric bacteria and an-
aerobic bacteria [14].

Some studies have shown that peritonitis
had a negative impact on mortality in PD pa-
tients [7, 15], although this was not confirmed
by other studies [16]. The risk for mortality was
increased among patients with longer PD dura-
tion who experienced a peritonitis event [15, 17].

The study aimed to analyze the peritonitis
rate, the microbiological cause of infection, clin-

ical outcomes, and the association of peritonitis
with the survival of patients.

PATIENTS AND METHODS

Study population

A total of 96 patients received peritoneal
dialysis as kidney replacement therapy in our
PD center from 1 January 1999 to 31 December
2018. The mean age of the population was 46.8 +
16.4 years, 58.3% were male and 13.5% had dia-
betes mellitus. The most common primary renal
disease was chronic glomerulonephritis (41.7%),
followed by nephrosclerosis (25%). The PD
catheter (Tenckhoff) was implanted by open sur-
gery. Patient training was started soon after PD
catheter implantation, followed by retraining af-
ter each episode of peritonitis. The patients were
instructed to perform daily wound care with a
normal saline wash followed by the application
of povidone-iodine to the skin surface around the
exit site. There was no routine wound care with
topical mupirocin or gentamicin cream or oint-
ment, only with indication. Routine screening for
nasal Staphylococcus aureus colonization was
performed for every patient before starting with
PD therapy. Conventional PD solutions in twin-
bag systems (Dianeal 1.36%, 2.27%, or 3.86%
glucose, and Extranel, Baxter Healthcare SA,
Castlebar, Ireland) were utilized in over 96% of
patients, performing continuous ambulatory PD
(CAPD). The rest of the patients were perform-
ing automated PD (APD). The study population
was divided into two groups, a group of patients
(n=54) who experienced peritonitis and a group
of patients free of peritonitis (n=42).

Methods

Data were collected retrospectively from
medical charts from the patients in the PD center.

The retrospective observational study was
conducted in compliance with the ethical princi-
ples of the Helsinki Declaration. Baseline patient
data included age, gender, primary renal disease,
date of PD catheter implantation, date of start-
ing PD, PD modality (CAPD or APD), data for
episodes of peritonitis (pathogen and clinical
outcome), and cause of death. When the patient
reported symptoms associated with peritonitis,
such as cloudy effluent, abdominal pain, and/or
fever, peritoneal effluent was collected and ana-
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lyzed. The effluent was cultured in 2 blood cul-
ture-bottles. If the white blood cell (WBC) count
in peritoneal effluent was elevated (>100 cells/
puL) with polymorphonuclear neutrophil pre-
dominance (>50%), an empirical intraperitoneal
antibiotic was administrated immediately after
culture collection. The empirical regimen was
vancomycin for gram-positive and amikacin for
gram-negative bacteria. The patients were fol-
lowed up for 2 to 7 days after the first antibiotic
dose. Hospitalization was indicated for patients
with high fever and toxic signs, severe abdom-
inal pain, and fluid overload. Effluent cultures
and fluid analysis were repeated if there was no
clinical improvement after 3 to 5 days of antibi-
otic treatment.

Follow-up of patients was censored at re-
nal transplantation, hemodialysis transfer, death,
or until the end of the study period (31 Decem-
ber 2018). Hemodialysis transfer was defined as
a transfer from peritoneal dialysis to hemodialy-
sis treatment without return to peritoneal dialysis
within 30 days. Death of patients while on PD
treatment and 30 days after censoring PD ther-
apy were considered as mortality in this study.
The outcomes were peritonitis-related mortality
and cardiovascular mortality.

STUDY DEFINITIONS

The diagnosis of PD-related peritonitis re-
quires any two of the following features: (1) ab-
dominal pain and/or cloudy peritoneal effluent;
(2) effluent WBC count of more than 100 cell/uL
(after a dwell time of at least 2 hours) with more
than 50% neutrophils, and (3) positive result of
the effluent culture [14]. Relapsing peritonitis
was defined as an episode that occurs within 4
weeks of completion of therapy of a prior episode
with the same pathogen. Recurrent peritonitis
represents an episode that occurs within 4 weeks
of completion of a therapy of a prior episode but
with a different pathogen. Repeat peritonitis was
defined as an episode that occurs more than 4
weeks after completion of therapy of a prior ep-
isode with the same pathogen. Refractory peri-
tonitis was defined as a failure of the peritoneal
effluent to clear up after 5 days of appropriate an-
tibiotic treatment [14]. Catheter-related infection
is used as the collective term to describe both
exit-site infection and tunnel infection. Exit-site

infection (ESI) is diagnosed by the presence of
purulent drainage, with or without erythema of
the skin at the catheter-epidermal interface. Tun-
nel infection is defined as the presence of clinical
inflammation or ultrasonographic evidence of
collection along the catheter tunnel. Catheter-re-
lated peritonitis represents peritonitis in conjunc-
tion with an exit-site or tunnel infection with the
same pathogen [13]. Outcomes of peritonitis ep-
isodes were classified as cure, technique failure,
and death. A cure was defined as the resolution
of the episode of peritonitis without relapse or
recurrence, by antibiotics alone and continuation
of PD therapy. Technique failure was defined as
the permanent transfer to hemodialysis therapy
because of PD-related infection, ultrafiltration
failure by PD, presence of any mechanical prob-
lem, or the patient’s choice [14]. Death related to
peritonitis was defined as the death of a patient
with active peritonitis or within 30 days of an
episode of peritonitis [7]. Cardiovascular death
was defined as death because of ischemic heart
disease, arrhythmias, congestive heart failure,
sudden cardiac death, other heart disecases, or
cerebrovascular events [18].

STATISTICAL ANALYSIS

Statistical analysis was performed using
SPSS, version 17.0 for Windows (SPSS, Chica-
go, IL, USA). Results were expressed as mean =+
standard deviation (SD) for continuous variables
and frequencies and percentages for categorical
variables. Differences between the two groups of
patients with and without peritonitis were test-
ed using Student’s #-fest and the Chi-square test.
The Kaplan—Meier analysis and log-rank statis-
tics were used to compare survival between pa-
tient groups based on the presence or absence of
peritonitis. Cox proportional hazards regression
was used to select significant factors associated
with survival. A P value less than 0.05 was con-
sidered statistically significant.

RESULTS

From 1 January 1999 to 31 December
2018, 96 patients with kidney failure were treat-
ed with peritoneal dialysis in the center. The
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mean age of patients was 46.8 = 16.4 years, and
the meantime receiving peritoneal dialysis was
3.5 + 3.1 years. A total of 159 episodes of peri-
tonitis occurred in 54 (56.3%) patients. The av-
erage number of episodes of peritonitis was 2.9
episodes per patient. Single episode of peritoni-
tis was registered in 24 (44.4%) patients. More
than 3 episodes of peritonitis were registered in
21 (38.9%) patients. The demographic charac-
teristics of the two groups of patients, patients
who experienced peritonitis and patients free of
peritonitis, are shown in Table 1.

The peritonitis rate was 0.47 episodes
per patient-year (1 episode per 25.5 months).

The rates of recurrent, relapsing, repeat, and re-
fractory peritonitis were 0.6%, 12%, 8.8%, and
8.8%, respectively. There were also 15 episodes
of catheter-related infections: 12 episodes of ex-
it-site infection and 3 episodes of tunnel infec-
tion. Seven episodes of exit-site infection were
complicated with peritonitis.

The majority of causative microorganisms
were gram-positive bacteria (53.5%). Coagu-
lase-negative staphylococci (CoNS) were the
most common isolated gram-positive bacteria,
followed by Staphylococcus aureus, Methi-
cillin-resistant Coagulase-negative staphylo-
cocci (MR-CoNS), and Streptococci (Table 2).

Table 1. The demographic characteristics of the two groups of patients, patients with experienced peri-

tonitis, and patients free of peritonitis.

Patients free of

Patients with peritonitis peritonitis P
Number (%) 54 (56.3%) 42 (43.7%)
Age at PD* start (years) 479+16.4 447 £16.5 0.339
Gender (male, n, %) 27 (50%) 27 (64%) 0.214
Diabetes mellitus (n, %) 9 (16.7%) 8 (19.0%) 0.793
PD* vintage (years) 45 £35 22 +£1.7 0.000

*peritoneal dialysis

Table 2. Causative microorganisms for episodes of peritonitis, exit-site infections, and tunnel infections

Microorganism Peritonitis (n=159) . Eyflt-s1te_ _ Tunnel _

infection (n=12) infection (n=3)

n % n Y% n %

Gram-positive bacteria 85 53.5 10 83.3 3 100

Stapylococcus aureus 21 13.2 6 50.0 3 100
Methicillin resistance stapylococcus aureus 2 1.3 0 0
Coagulasa-negative staphylococci 31 19.5 1 8.3 0
Coagulasa-negative staphylococci MR 11 6.9 3 25.0 0
Streptococci 10 6.3 0 0
Enterococci 5 3.1 0 0
Other gram-positive bacteria 5 3.1 0 0
Gram-negative bacteria 27 17.0 2 16.7 0
Escherichia coli 14 8.8 0 0
Klebsiela species 3 1.9 0 0
Pseudomonas aeruginosa 8 5.0 2 16.7 0
Other gram-negative bacteria 2 1.3 0 0
Fungi 3 1.9 0 0
Candida species 2 1.3 0 0
Gerotrichium 1 0.6 0 0
Polymicrobial infection 4 2.5 0 0
Culture negative 23 14.5 0 0
No cultured effluent 17 10.7 0 0
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Gram-negative bacteria constituted 17% of caus-
ative microorganisms, and Escherichia coli was
the most common isolated gram-negative bacte-
ria (Table 2). There were 3 (1.9%) fungal peri-
tonitis episodes. Culture negative results were
present in 23 (14.5%) episodes. In 17 (10.1%)
episodes of peritonitis, there was no collection of
effluent for culture. Escherichia coli was associ-
ated with refractory peritonitis. Staphylococcus
aureus was the most common pathogen for both
exit-site and tunnel infections (Table 2).

Outcomes of the episodes of peritonitis
were: either completely resolved infection or

Table 3. Outcomes from episodes of peritonitis and
catheter-related infections

cure presented in 135 (84.9%) episodes, cathe-
ter removal in 18 (11.3%) episodes, and death in
6 (3.8%) episodes of peritonitis. Surgery to re-
move the peritoneal catheter was required in 18
episodes of peritonitis, and patients were trans-
ferred to hemodialysis treatment. Indications for
catheter removal are presented in Table 3. Re-in-
sertion of a new PD catheter was performed after
complete resolution of peritoneal symptoms in 5
episodes of peritonitis. Outcomes of catheter-re-
lated infection were completely resolved infec-
tion in 13 (86.7%) episodes and catheter removal
in 2 (13.3%) episodes, Table 3. Technique failure
or permanent transfer to hemodialysis treatment
due to PD-related infection was an outcome from
15 episodes.

By the end of the follow-up period, 17
(17.7%) of the 96 patients remained on PD, 29
(30.2%) patients were transferred to hemodialy-
sis, 15 (15.6%) patients received renal transplan-
tation and 35 (36.5%) had died. The causes for
technical failure were: the PD-related infection
in 15 patients, ultrafiltration failure in 2 patients,
leakage in 7 patients, migration of PD catheter in
2 patients and the patient’s choice with inability
to practice PD in 3 patients.

Of the 35 deaths, 29 (82.9%) of the pa-
tients died from cardiovascular diseases, while 6
(17.1%) patients died from infection associated
with the episodes of peritonitis. A Kaplan—Mei-
er analysis and log rank test revealed that there
was a significant difference in survival between
the groups, the group experiencing peritonitis
tended to survive longer than the group that was
peritonitis-free (Graphic 1). Cox regression anal-

log rank test, p=0.000

n %
Outcomes of episodes of peritonitis | 159 100
Completed resolved infection or cure | 135 84,9
Catheter removal 18 11,3
refractory peritonitis 7
repeat peritonitis 4
relapsing peritonitis 3
fungal peritonitis 3
catheter related peritonitis 1
Re-insertion of new PD catheter 5
Death 6 3,8
Outcomes of catheter-related
infection 15 100
Completed resolved infection or cure | 13 86,7
Catheter removal 2 13,3
refractory exit-site infection
repeat tunnel infection 1
1,0
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Graphic 1. Kaplan—Meier analysis of the survival between the group experiencing peritonitis and the

peritonitis free group.
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ysis demonstrated that peritonitis was a predictor
associated with improved survival of patients, a
67% reduction in the risk of patient mortality
was observed for the group experiencing peri-
tonitis compared with the peritonitis-free group,
(hazard ratio: 0.33, 95% CI 0.19-0.57, P=0.000).

DISCUSSION

Prevention and management of peritonitis
are essential for the long-term success of perito-
neal dialysis. Over the past 30 years, recommen-
dations regarding the treatment and prevention
of PD-related peritonitis were published and re-
vised regularly under the auspices of the Inter-
national Society for Peritoneal Dialysis (ISPD).
The ISPD recommendations emphasized that ev-
ery PD program should monitor the PD-related
peritonitis rate at least every year and the rate
should be reported as the number of episodes
per patient-year of treatment. The 2016 ISPD
guidelines recommended that the overall perito-
nitis rate should be below 0.5 episodes per pa-
tient-year or one episode every 24 months [14].
The overall peritonitis rate of our center was 0.47
episodes per patient-year or one episode in every
25.5 months of treatment. The overall peritonitis
rates, in episodes per patient-year, in countries
participating in the Peritoneal Dialysis Outcomes
and Practice Patterns Study (PDOPPS) were:
0.40 in Thailand, 0.38 in the United Kingdom,
0.35 in Australia/New Zealand, 0.29 in Canada,
0.27 in Japan, and 0.26 in the United States [19].

Most of the episodes of peritonitis are
caused by gram-positive bacteria. Gram-positive
bacteria, identified in 85 (53.5%) episodes of
peritonitis, were also the most common patho-
gen in our center. Gram-positive bacteria were
the cause of peritonitis in 52%-57% of episodes
in other studies [20, 21]. Staphylococcus au-
reus colonizes nares and skin, as well as dis-
ruptions of the skin (exit site) in many patients,
and it is a common cause of exit-site and tun-
nel infections [22]. This pathogen was the cause
of 83.3% of the episodes of exit-site infection
and for 100% of episodes of tunnel infection
in our center. In most case series of peritonitis,
gram-negative bacteria account for 10% to 25%
of cases. Despite optimal antibiotic therapy, ep-
isodes of peritonitis caused by gram-negative
bacteria were characterized by relatively high

failure rates, catheter removal, permanent trans-
fer to hemodialysis, and death [22]. Gram-nega-
tive bacteria were identified in 27 (17%) episodes
of peritonitis in our center. Escherichia coli ac-
counted for more than half of cases of peritonitis
caused by gram-negative bacteria and it was as-
sociated with refractory peritonitis. Escherichia
coli infections were significantly associated with
refractory peritonitis in the study of Wang HH
et al. [23]. The prevalence of fungal peritonitis
varies from center to center, from 1% to 15%
of cases [24]. Candida spp. accounted for 90%
or more of episodes of fungal peritonitis. Most
cases of Candida peritonitis followed a recent
course of antibiotics for peritonitis or other indi-
cations. The ISPD guidelines recommend imme-
diate catheter removal upon diagnosis of fungal
peritonitis because of the refractory course [14,
24]. There were 3 (1.9%) episodes of fungal peri-
tonitis with immediate catheter removal upon
diagnosis in our center. Unfortunately, effluent
cultures do not always yield a microorganism in
patients with peritonitis. ISPD guidelines recom-
mend a benchmark of 20% culture-negative cas-
es [14]. The percentage of culture-negative cas-
es was 14.5% in our center. In culture-negative
cases, the likely pathogen was a gram-positive
organism, most often Coagulase-negative staph-
ylococcus, and gram-negative coverage could be
discontinued. Other causes of culture-negative
cases were infection with fastidious bacterial
organisms, acid-fast bacilli (AFB), or fungal or-
ganisms. In these cases, if clinical improvement
in symptoms and decrease in peritoneal WBC
count has not occurred after 3 days of empiric
antibiotic therapy and initial effluent culture re-
mained negative after 3 days, the initial peritone-
al effluent-culture bottles should be subcultured
onto solid media and enriched liquid media like
thioglycolate. Also, effluent should be obtained
and cultured for fungi and AFB [14].

Prompt clinical diagnosis and early ini-
tiation of antibiotic therapy are key to the suc-
cessful treatment of peritonitis. Therefore, pa-
tients presenting with cloudy effluent should be
presumed to have peritonitis and treated as such
until the diagnosis is confirmed or excluded [14].
Antibiotics should be administered intraperito-
neally in PD-related infections unless there are
features of systemic sepsis [14]. The advantag-
es of intraperitoneally administered antibiotics
include the delivery of a high concentration of
antibiotic at the site of infection. Intraperitone-
ally administered antibiotics are also absorbed
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into the systemic circulation with diffusion back
into the peritoneum, allowing daily or less fre-
quent administration. For empiric coverage of
gram-positive bacteria, recommended drugs
are cefazolin or vancomycin. For empiric cov-
erage of gram-negative bacteria, initial therapy
should include a third-generation cephalosporin
or an aminoglycoside. The effluent culture and
susceptibility results should be available in 3-5
days, and antibiotic therapy could be focused on
a single agent. If the patient has not responded
clinically after 3—5 days from the start of antibi-
otic therapy, a repeat peritoneal effluent sample
should be cultured for unusual pathogens. [22]
Antifungal prophylaxis, nystatin orally every
24 hours or fluconazole 200 mg orally every 48
hours, should be added to initial antibiotic ther-
apy in order to prevent secondary fungal perito-
nitis [14, 25].

The indications of PD catheter removal
are: refractory peritonitis, relapsing peritoni-
tis, fungal peritonitis, and refractory exit-site or
tunnel infection. Catheter removal may also be
considered in repeat peritonitis, mycobacterial
peritonitis, and peritonitis from multiple enteric
microorganisms. Reinsertion of a new PD cath-
eter and return to PD is possible, but should be
performed at least 2 weeks after catheter remov-
al and complete resolution of peritoneal symp-
toms [14]. Reinsertion should be made only af-
ter waiting for 4 - 6 weeks in the case of fungal
peritonitis [24]. In our center, catheter removal
was indicated in 18 episodes of peritonitis, and 2
episodes of a catheter-related infection (Table 3).
Reinsertion of a new PD catheter and successful
return to the PD program was performed after
catheter removal and resolution of infection in 5
episodes of peritonitis, and one of the episodes
was fungal peritonitis caused by Gerotrichium.

Peritonitis is the most frequent cause of
technique failure. It is the permanent transfer
of patients from PD to HD. [22] A multi-center
study from Scotland showed that 42.6% of PD
patients were transferred to HD permanently be-
cause of refractory or recurrent peritonitis, with
a significant correlation between peritonitis and
technique failure. [26] Other studies referred that
peritonitis was the main cause of technique fail-
ure in 46.9% to 60% of the cases transferred to
HD permanently [6,10]. PD related infections
were the main cause of technique failure in 52%
of the cases transferred to HD permanently in
our center.

Cardiovascular diseases are a frequent
and important cause of morbidity and mortality
in patients with kidney failure and account for
up to 50% of all deaths in studies. [10] Most of
the patients (82.9%) died due to cardiovascular
diseases. The infection from episodes of peri-
tonitis was the cause for mortality in 17.1% of
cases. The reported prevalence of peritonitis-as-
sociated mortality in the literature varies from
5.9% up to 33% of deaths. [7, 10] The impact of
peritonitis on patient mortality, according to the
presence or absence of peritonitis, was studied
in this observational study. The survival of the
group experiencing peritonitis was significantly
longer than the survival of the peritonitis-free
group (Graphic 1). Another study from Taiwan
reported that PD patients with peritonitis had a
lower risk of all-cause mortality in comparison
with patients without peritonitis. [16] The ret-
rospective observational cohort study enrolled
391 patients treated with CAPD between 1 Jan-
uary 2001 and 31 December 2010. The perito-
nitis rate was 0.196 episodes per patient-year. A
Kaplan-Meier analysis revealed that the group
experiencing peritonitis tended to have a better
survival than the group that was peritonitis free.
In the multivariate Cox regression model, a 36%
reduction in the risk of patient mortality was
observed for the group experiencing peritonitis,
compared with the peritonitis-free group (hazard
ratio: 0.64; 95% CI: 0.46-0.89; P = 0.006). The
Taiwan study described this presumptive “peri-
tonitis paradox” with exceptional education on
self-care and management of PD complications
of patients who survived the first peritonitis epi-
sode, with the possibility of facilitating their sur-
vival to a higher degree than in the patients free
from peritonitis.

Other studies published that patients who
survive longer on PD carry a higher risk of ex-
periencing a peritonitis event [15, 17]. PD treat-
ment vintage was significantly longer in the
group experiencing peritonitis compared to the
peritonitis-free group (4.54+3.5 vs. 2.2+1.7 years,
P=0.000) in our center.

CONCLUSION

A good PD training program is a funda-
mental part of a successful peritoneal dialysis
program. It is generally accepted that PD train-
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ing should be conducted by nursing staff with
the appropriate qualifications and experience,
and the latest ISPD recommendations for teach-
ing PD patients and their caregivers should be
followed. In addition to the initial training, re-
training should be considered after each episode
of peritonitis or catheter infection. The imple-
mentation of [ISPD guidelines for prevention and
management of PD-related infections, resulted
in their worldwide reduction, supporting the use
of PD as a first-line dialysis modality.
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Pe3ume

HNEPUTOHUT ITOBP3AH CO IEPUTOHEAJIHA TUJAJIN3A:
CTAIIKA, KIMHUYKHA UCXO/U U IIPEKUBYBAIBE HA ITALHMEHTUTE

IMasauna [JexoBa-Buaumuncku', Urop I'. Hukonos', Hukoua INopruescku’, Jlaga Tpajueckal,
Ana Crojanocka', Upena Pam6agoBa-byuuberuk!, Pucto Cumeonos?, Jbynuo CtojkoBcku’

! YHuBep3uTeTcKa KiIMHKKA 3a Hedponoruja, Cromje, PC Makenonuja
2 bonauna ,,Aunbanem Cucruna“, Ckorje, PC Makenonuja

AKyTHOTO BOCHaJICHHE Ha MEepUTOHeaHaTa MeMOpaHa peTcTaByBa INIaBHA KOMIUIMKALMja Ha Tie-
pUTOHEaJHaTa Jujajin3a BO TPETMaHOT Ha OOJIHUTE cO XpoHUUHa OyOpeskHa Oosect. LlenTa Ha crynujara
Oellie 1a ce aHANM3UPa paTaTa Ha aKyTHHU IEPUTOHUTH, ETHOJIOTHjaTa, HCXOA0T M HUBHATA aCOLMjalljaTa co
IIPEXHUBYBAETO HA TALIMEHTUTE Ha mepuToHeanHa nqujanusa ([111). Iusaju Ha cTynujara: peTpocieKTHBHA
enuaeMHOIIKa CcTyarnja. Bo oxaenor 3a neputoneanna qujanusa Ha J3Y Kimnuka 3a Hedponoruja, ox 1
janyapu 1999 ronuna 1o 31 nekemspu 2018 ronuna, BKYIHO ce JeKyBaHH 96 MallMeHTH CO IIEPUTOHEAIHA
aujanusa. BkynmHo 159 akyTHH enn301u Ha IEPUTOHUT c€ peructpupanu kaj 54 (56,3 %) on nexkyBaHUTE
nanueHTy. [lanynentrre Oea monesieHu BO ABE IPYIH: Ipyna o1 54 malueHTH co AWjarHoCTULIMPaHa MUHH-
MyM €[lHa eMH30/1a Ha aKyTeH EPUTOHUT U Ipymia o1 42 NalMeHTH Kaj KOU HE € PErncTpUpaHa HUTY elHa
eMnM30/1a Ha aKyTeH NepuToHUT. Parara Ha nepuronuTH Oerue 0,47 enu3oau 1o nauuenT roguinHo. Hajuectn
€THOJIOLIKY NIPUYMHUTENN Ha IIEPUTOHUTHTE Oea rpamM-no3uTuBHUTE Oakrepuu (53,5 %). Kimaunukuor
HCXOJ1 O]l EMM30IMTE HAa IEPUTOHMT OelIe: LeJIOCHA pe30iIyluja Ha nHdekuujara kaj 84,9 % on enuzonure,
MIPUCYTHA MHIUKALM]ja a C€ W3BaJM KaTeTepoT 3a MepuToHeasHa aujaiusa kaj 11,3 % on enuzoaure u
CMpTEH ucxon Kaj 3,8 % ox enuzoaute Ha aKyTeH nepuToHUT. Kaplan—Meier ctarucTuykara aHaiusa Ha
[IPEXHUBYBabE TIOKAXKa JAeKa rpyrara HaldeHTH CO aKyTHU IIEPUTOHUTH C€ OJJTUKYBAaT CO CUTHU(PHUKAHTHO
IIOJIOJITO MTPEKHUBYBAE BO CIIOpeida co rpynara NaiueHTH 0e3 NepuTOHUTH. PU3UKOT 3a cMpTHOCT Oere
romai 3a 67 % Bo rpynara Ha alueHTH CO IIEPUTOHUTH BO criopeada co rpymnara nauueHTy 6e3 NHepuTOHUTH
(cramka Ha omacHocr: 0,33, 95 % CI 0,19-0,57, P = 0,000). IIpeBeHnujara u TpeTMaHOT Ha HHPEKIIUUTE
acoLMpaHy CO MEpUTOHeallHaTa AWjain3a JOBeaoa 10 HaMallyBamke Ha HUBHATA para BO CBETCKU PaAMKH,
CO ILTO CE€ IPOMOBHpA NEPUTOHEATHATA J1jaIi3a Kako IPB U300p HA MOJAIMTET 3a I1jaIu3HO JICKYBabe
Ha OOJHHUTE cO XpOHWYHA OyOpeskHa OoIecT.

Kuyunu 300poBu: iepuTOHEaaHa Aujain3a, HHeKIja, 0akTepun, IEPUTOHUT, IIPEIKUBYBAHE






