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Abstract

Background Children receiving kidney replacement therapy frequently face complications resulting in recurrent hospitaliza-
tions. This nationwide retrospective observational study, conducted using data from the Italian Registry of Pediatric Chronic
Dialysis (IRPCD), aimed to compare hospitalization rates and causes between children treated with chronic peritoneal
dialysis (PD) and hemodialysis (HD).

Methods The study included children (< 18 years) on chronic PD or HD recorded between January 2000 and December
2019. Hospitalizations were defined as admissions involving at least one overnight stay, excluding those for dialysis initia-
tion or kidney transplantation. Hospitalization causes were categorized as infectious and non-infectious dialysis-related
complications, other infections, non-infectious conditions, diagnostic procedures, and complications related to kidney failure.
Results A total of 847 dialysis patients (493 on PD, 354 on HD) were included. Among 813 patients, 420 (51.7%) were
hospitalized, with PD accounting for 72.9% at the first hospitalization. Dialysis-related infections were the most common
cause (24.3%), particularly in PD patients, followed by non-infectious medical conditions (17.3%) and kidney failure-related
complications (14.9%). Cox modeling indicated a lower risk of hospitalization for HD compared to PD (aHR 0.75 [95%CI
0.65-0.87]), with HD showing a protective effect over time. HD patients also had a lower likelihood of treatment changes
after one year compared to PD (aHR 0.29 [95%CI 0.10-0.81]).

Conclusions This study highlights the significant burden of hospitalization among children on chronic dialysis, with PD
patients experiencing higher risks over time compared to HD. These findings underscore the need for targeted strategies to
mitigate hospitalization risks in pediatric dialysis populations.
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Introduction

In children with kidney failure, dialysis represents the most
frequently employed kidney replacement therapy (KRT) and
serves as a crucial bridge to kidney transplantation (KTx)
[1-3]. However, dialysis is often complicated by numerous
infectious and non-infectious events, as well as sequelae
of chronic kidney disease (CKD), which increase the risk
of hospitalization [4-6]. In some cases, these complica-
tions may even preclude KTx, leading to patient death [7,
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8]. Frequent hospitalizations, while necessary for manag-
ing complications, are associated with increased morbidity,
mortality and a significant reduction in quality of life [9].
In recent years, attention has focused on comparing the
risks and outcomes associated with peritoneal dialysis (PD)
and hemodialysis (HD), particularly in terms of mortal-
ity [7]. Pediatric European data demonstrated similar sur-
vival rates for PD and HD patients up to 24 months of age,
but patients on long-term HD exhibited a lower cumula-
tive hazard ratio (CHR) for mortality (CHR 0.22 [95%CI
0.16-0.29]) [10]. In adults, mortality risk among PD patients
increases over time, primarily because of dialysis-related
complications, including recurrent peritonitis and peritoneal
membrane damage, as well as the progressive loss of resid-
ual kidney function, which also occurs in HD patients [11].
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Hospitalization rates, which can be seen as an important
measure of morbidity and care quality, have been less con-
sistently analyzed [12, 13]. US data showed that pediatric
patients on dialysis experience significantly higher hospi-
talization rates than the general pediatric population, with
conflicting findings regarding differences between PD and
HD [14, 15]. A multicenter European study reported 0.35
and 0.46 admissions per 100 patient-days at risk in children
treated with PD or HD, respectively, with no statistically sig-
nificant difference (p=0.19) [12]. Despite similar rates, the
study highlighted distinct causes of hospitalization. Access-
related infections, such as peritonitis, were the most com-
mon cause in PD patients, representing 24% of admissions.
In contrast, non-infectious access-related complications,
such as vascular access dysfunction, were the leading cause
in HD patients, accounting for 19% of hospitalizations [12].

While previous studies have provided valuable insights,
there is still a lack of large nationwide investigations with
long-term follow-up to better clarify hospitalization trends
and complications in pediatric dialysis. In this nationwide
retrospective study, we used data from the Italian Registry
of Pediatric Chronic Dialysis (IRPCD) to fill these gaps and
to quantify and compare hospitalization rates and causes
between PD and HD, focusing on their changes over time.
As a secondary aim, we also assessed complications leading
to hospitalization and the likelihood of switching dialysis
modality, to better understand the long-term management
of these patients.

Based on these considerations, we hypothesized that
children on chronic PD would experience a higher and pro-
gressively increasing risk of hospitalization over time com-
pared to those on HD, primarily driven by dialysis-related
infections.

Materials and methods
Data collection

We conducted a retrospective analysis of the records of all
patients who started dialysis before the age of 18 years,
over a 20-year period (from January 2000 to December
2019). This data was collected by the IRPCD, a nation-
wide, population-based network that includes all 12 pedi-
atric dialysis centers in Italy. Data were gathered via a
web-based platform. Patients were eligible if they had been
on chronic dialysis for the first time for at least 90 days;
hence, patients with a previous transplant who returned to
dialysis were excluded. Baseline information included age,
gender, underlying kidney disease, comorbidities, dialysis
modality, and age and calendar year when treatment was
started. Comorbidities were defined as chronic medical
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conditions present at dialysis initiation and systemati-
cally recorded in the registry (congenital malformation
syndrome, cardiovascular disease, neurodevelopmental
delay, chronic inflammatory, pulmonary or intestinal dis-
ease, liver failure, diabetes mellitus, chromosomal anom-
aly, or neoplasia); each condition was counted separately,
and patients were categorized according to the number of
comorbidities (0, 1, 2, or > 3). Conditions developing later
during follow-up were not captured. All patients included
in the registry provided informed consent, in accordance
with ethical guidelines.

The primary outcome was the risk of hospitalization,
analyzed as a recurrent event, in children on chronic PD
and HD with additional descriptive analyses of hospitali-
zation causes. The secondary outcome was the probability
of switching dialysis modality during follow-up.

Hospitalization

Hospitalization was defined as any admission that required
at least one overnight stay. Hospitalizations were recorded
from the time dialysis started until the study's end (Decem-
ber 31, 2019), KTx, or the patient's death — whichever
occurred first. Hospitalizations related to dialysis initiation
and KTx were excluded from the analysis. Collected data
included: admission and discharge dates, type of admission,
diagnosis for each hospitalization, length of stay (days), and
outcome (recovery, change of treatment, or death).

Hospitalization causes were categorized into the fol-
lowing groups:

i. Dialysis-related infectious diseases (e.g. peritonitis or
exit-site infections in PD, vascular access infections in
HD);

ii. Dialysis-related non-infectious conditions (e.g. cath-
eter displacement or leakage in PD, mechanical com-
plications or thrombosis of catheter in HD);

iii. Other infectious conditions (e.g. respiratory, urinary
tract or central nervous system infections);

iv. Other non-infectious medical conditions (acute admis-
sions for non-infectious problems not directly related
to CKD, e.g. seizures);

v. Diagnostic tests (e.g. peritoneal equilibration tests,
diagnostic imaging requiring admission, fistulography,
listing for KTx);

vi. Surgical procedures (e.g. nephrectomy, appendicec-
tomy, percutaneous endoscopic gastrostomy place-
ment);

vii. Kidney failure-related complications (e.g. anemia,
hyperparathyroidism, hypertension, dyselectro-
litemia);

viii. Unknown causes.
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A descriptive analysis was also performed to explore
whether the causes of hospitalization changed over time
during follow-up.

Statistical analysis

Continuous variables were expressed as median and inter-
quartile range (IQR 25th-75th percentile) and categorical
variables were presented as frequencies (N, %). The risk
of hospitalization due to complications was modelled as
a recurrent event over time considering KTx and death as
terminal events. A structural joint frailty model was used
to estimate the effect of the time-varying treatment (HD
vs. PD) on the risk of hospitalization [16]. Patients who
switched dialysis modality during follow-up contributed
person-time to each modality until the date of switch, and
hospitalizations were attributed to the modality in use at
the time of admission. This approach aimed to estimate the
short-term average causal effect of the treatment by compar-
ing the probabilities of hospitalizations for complications
in HD versus PD in each hospitalization episode. Two joint
models for the hazards of recurrent event and the terminal
event for each subject according to the treatment pattern
were defined. Royston-Parmar survival model was used to
model the hazard functions of the recurrent and terminal
events [17]. Specifically, each model was characterized by
time-varying regression coefficients for the treatment and
a common individual frailty term by which the correlation
between the two hazards was considered. The associations
were expressed as adjusted hazard ratios (aHR) with their
95% confidence intervals (CI). Appropriate degrees of free-
dom for the baseline hazard functions were selected, and
time-dependent treatment coefficients were derived by
including an interaction term between treatment and time,
modelled by a restricted cubic spline.

As secondary analysis, the risk of change of the first dia-
lytic treatment was modelled considering KTx and death as
competing events. Follow-up of patients was defined from
the time dialysis started to the first change of treatment,
KTx, patient’s death or study’s end, whichever occurred first.
Non-parametric cumulative incidences were calculated, and
potential differences were tested by Gray’s test, which is
specifically designed to compare cumulative incidence func-
tions in the presence of competing risks [18]. A Cox model
was performed to estimate the effect of the treatment (HD vs.
PD) on the risk of treatment change. Since the proportional-
ity assumption was not satisfied, two interactions between
treatment and time and age and time, respectively, were
introduced into the model to allow the effect of treatment
and age to change over time. In both analyses the follow-
ing potential confounders were considered: gender, age and
year when treatment began, number of comorbidities and

primary kidney disease. All models were therefore adjusted
for these variables.

The study is reported in accordance with the STROBE
guidelines for observational cohort studies.

Results
Patient characteristics

The IRPCD included a total of 1487 patients under the age
of 18 years at the time of KRT initiation. Of these, 978 fell
within the observation period for this analysis. As shown in
Fig. 1, the final sample comprised 847 patients, whose char-
acteristics are described in Table 1. Of these, 493 (58.2%)
were receiving PD and 354 (41.8%) HD.

Data indicated that patients on PD began treatment at
a lower median age (5.0 years [IQR 1.0-10.7]) compared
to those on HD (13.0 years [IQR 0.6-15.3]). Similarly,
the initiation of PD occurred at an earlier median calendar
year (2007 [IQR 2003-2013]) compared to HD (2011 [IQR
2006-2016]). The gender distribution showed a higher prev-
alence of females (58%) and it remained consistent across
both dialysis modalities. 149 patients (17.6%) had at least
one comorbidity, with a higher percentage of patients with
more than one comorbidity in the PD compared to the HD
group (19.7% vs. 14.7%, respectively) (Table 1). The lead-
ing cause of kidney failure in both groups was congenital
anomalies of the kidney and urinary tract (CAKUT), with
a prevalence of 41.6% in patients on PD and 32% in those
on HD. Glomerulonephritis was the second most common
cause in both groups, with a significantly higher prevalence

N =1501
patients included in the database

[ 23 patients aged >18 years at
v dialysis initiation excluded
N=1478
patients younger that 18 years at
dialysis initiation

[ 500 patients who started
v dialysis before 2000 excluded
N=978
patients who started dialytic

treatment after the year 2000
T 131 patients who restarted

{ dialysis after KTx or had
incomplete data excluded

N =847
patients on their first dialysis
regimen

Fig. 1 Flowchart of patient selection. The diagram shows the number
of patients assessed for eligibility, the reasons for exclusion, and the
final cohort of 847 children included in the analysis
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Table 1 Characteristics of

8 . Population N=_847
patients by treatment regimen

PD N=493 (58.2) HD N=354 (41.8)

(N=2847) (N, % for categorical Gender
varle}bles, medl.an (IQR) for Male
continuous variables)

Female

N° of comorbidities
0
1
2
3

Cause of CKD
CAKUT
Cystic kidney disease
Glomerulonephritis
HUS
Hereditary nephropathy
Ischemic kidney failure
Metabolic disorders
Miscellaneous
Missing

Age at the beginning of treatment

Calendar year at beginning of treatment

199 (40.4) 160 (45.2)
294 (59.6) 194 (54.8)
396 (80.3) 302 (85.3)
73 (14.8) 47(13.3)
21 (4.3) 4(1.1)
3(0.6) 1(0.3)
194 (41.6) 102 (32.0)
73 (15.7) 44 (13.8)
75 (16.1) 81(25.4)
21 (4.5) 9(2.8)
27(5.8) 25(7.8)
16 (3.4) 2(0.6)
11(2.4) 13 (4.1)
48 (10.3) 31(9.7)
89 58

5.0 (1.0-10.7) 13.0 (9.6-15.3)

2007 (03-13) 2011 (06-16)

in the HD group (25.4%) compared to the PD group (16.1%)
(Table 1).

Causes and risk of hospitalization

Complete data on hospitalizations were available for 813 out
of 847 patients included. Among these, 420 required at least
one hospitalization during the entire dialysis course, with a
higher prevalence in the PD (N =306/493 [62%]) compared
to the HD cohort (N=114/354 [32%]) after dialysis initia-
tion. Considering patients hospitalized at least one time, the
median number of hospitalizations per patient was 2 (IQR
1-4). The median length of hospitalization was 4 days in
both the HD (IQR 1.4-10.7) and the PD group (IQR 1.3-8.8)
and the median number of hospitalizations per center was
15.5 (IQR 1.7-129.5).

The distribution of the hospitalization causes is reported
in Fig. 2. Across the entire study population (Fig. 2a), the
most frequent causes of hospitalization were dialysis-related
infectious diseases (24.3%), followed by other non-infectious
medical conditions (17.3%), and kidney failure-related com-
plications (14.9%). In patients on HD the primary causes
of hospitalization were non-infectious medical condi-
tions (21.0%), and complications related to kidney failure
(19.0%), followed by surgical procedures (14.3%) (Fig. 2b).
In children receiving PD, a predominance of dialysis-related
infectious conditions was found (29.3%), followed by other
non-infectious medical conditions (16.2%), and kidney fail-
ure-related complications (13.3%) (Fig. 2¢).
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The frequency of each cause according to the order of
hospitalization (first vs. subsequent admissions) and dialysis
modality is reported in Fig. 3. The distribution of causes was
similar between overall (Fig. 3a) and the PD group (Fig. 3c¢),
with a predominance of dialysis-related infectious conditions
in both initial and subsequent hospitalizations, followed by
other non-infectious medical conditions. In the HD group
(Fig. 3b), this distribution was less consistent: other non-
infectious medical conditions were predominant in the first
hospitalizations, while in subsequent admissions other infec-
tious conditions and complications related to CKD stage V
became more prominent, with the latter being particularly
dominant in later hospitalizations.

We initially applied a Cox proportional hazards model
to evaluate the risk of hospitalization, assuming a con-
stant effect of dialysis modality over time. In this analysis,
hemodialysis was associated with a lower risk of hospi-
talization compared to peritoneal dialysis (aHR 0.75, 95%
CI 0.65-0.87). The model was subsequently extended to
incorporate time-varying coefficients, allowing the effect
of dialysis modality to vary during follow-up. The hazard
ratio over time is shown in Fig. 4a. The model suggested
a protective effect of HD compared to PD over time with
respect to the risk of hospitalization. This effect became
even more apparent when stratifying by decade, with a
consistently higher and statistically significant risk for
PD in 2010-2020 (aHR 0.42 [95% CI 0.31-0.56]) com-
pared with the earlier period (<2010, aHR 0.85 [95% CI
0.71-1.03]), as shown in Fig. 4b. Additionally, as shown
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Fig. 2 Distribution of the causes a.
of hospitalization across the

entire study population (a), in 11%
HD (b) and in PD (c)

15%

10% /
2%
11%

17%

b.
8%

14%

in Table 2, this risk decreased with older age (aHR 0.95
[95%CI 0.93-0.96), p <0.001] and calendar year (aHR
0.96 [95%CI1 0.95-0.97], p <0.001) and increased with the
number of comorbidities (aHR 1.19 [95%CI 1.05-1.35],
p=0.006); no significant correlation was found with gen-
der and underlying condition.

Risk of switching modality

As secondary analysis, 785 patients with complete data
were included. Non-parametric cumulative incidence
curves and Cox model were performed to evaluate the
effect of the treatment (HD vs. PD) on the risk of chang-
ing dialysis modality. Our data showed that, compared
with PD, children on HD had initially (within the first
60 days after the start) a higher risk of switching modal-
ity (aHR =5.34, 95%CI 2.52-11.32), probably reflect-
ing patients who needed to start dialysis in an urgent
and unplanned manner (Table 3, Fig. 5). On the con-
trary, patients on PD for more than one year had a higher
chance of changing modality compared to those on HD
(aHR =0.29 [95%CI 0.10-0.81]).

10%

12%
19%

m Dialysis-related infectious diseases
= Dialysis-related non-infectious conditions
m Other infectious conditions
m Other non-infectious medical conditions
m Diagnostic tests

10% m Surgical procedures

m Kidney failure-related complications

®m Unknown causes

C

13%
13%"
)

29%

13%
8%

%

9%

16% 11%

Discussion

We hypothesized that children on chronic peritoneal dialysis
would experience a higher and progressively increasing risk
of hospitalization over time compared to those on hemodi-
alysis, primarily driven by dialysis-related infections such
as peritonitis. Our study provides a comprehensive evalua-
tion of hospitalization rates among pediatric patients with
CKD undergoing dialysis, comparing PD and HD. More
than half of the children required hospitalization, with the
first hospitalization being more frequent in PD than in HD.
Dialysis-related infections were the primary cause in PD,
whereas non-infectious conditions and CKD complications
were more frequent in HD. Over time, HD demonstrated a
lower hospitalization risk than PD, with risk decreasing with
aging but increasing with comorbidities. Additionally, HD
was associated with a higher early probability of modality
switching, while prolonged PD led to an increased long-
term risk.

In recent years, there has been a growing focus on under-
standing hospitalization risks in children undergoing chronic
dialysis, given the profound implications for their quality of
life and long-term survival. A 1996 study within the IRPCD
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Fig.3 Frequency of each cause according to the cumulative number of hospitalizations across the entire study population (a), in HD (b) and in
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the Cox model (bold dashed line); the thin dashed line indicates the
null effect (HR=1). Panel b shows the decade-stratified analysis,
with estimates for 2000-2009 (dark gray) and 2010-2020 (green)

Table 2 Adjusted risk of

hospitalization over time Adjusted HR (95%CT) of hospitalization over time  p value
modelled as repeated event modelled as repeated event
Gender
Male 1.00 (ref) 0.541
Female 0.95 (0.81; 1.11)
Age (unit increase) 0.95 (0.93; 0.96) <0.001
Year (unit increase) 0.96 (0.95; 0.97) <0.001
#Comorbidities (unit increase) 1.19 (1.05; 1.35) 0.006
Disease
CAKUT 1.00 (ref)
Cystic kidney disease 1.15 (0.92; 1.43) 0.200
Glomerulonephritis 1.05 (0.84; 1.31) 0.661
Hereditary nephropathy 1.06 (0.74; 1.52) 0.759
HUS 1.02 (0.74; 1.39) 0.923
Ischemic kidney failure 1.10 (0.69; 1.74) 0.697
Metabolic disorders 1.09 (0.73; 1.62) 0.669
Miscellaneous 0.99 (0.77; 1.26) 0.907
Vasculitis 0.92(0.44; 1.95) 0.835

found that children on PD had higher hospitalization rates
and longer hospital stays than those on HD, particularly in
younger age groups (below 5 years) [15]. In contrast more
recent data from the 2020 USRDS report — although primar-
ily referring to adults—showed no significant difference in
overall hospitalization rates between PD and HD patients,
with admission rates of 1.7 vs. 1.6 per patient per year,
respectively [19].

Hospitalization not only reflects the clinical burden
associated with kidney failure but also serves as a sur-
rogate marker for the adequacy of care and the challenges
of managing comorbidities in this vulnerable population.
A recent prospective multicenter study from the European
Pediatric Dialysis Working Group (EPDWG) provided
valuable insights into hospitalization rates over a one-
year period in pediatric patients across various European
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Table 3 Adjusted hazard ratios
for change of treatment over
time (N="785)

Adjusted HR (95% CI) with interaction
between treatment and time to hospitaliza-

tion
Gender
Female 1.00 (ref)
Male 0.74 (0.45; 1.22)

Age (unit increase)
Year (unit increase)
#Comorbidities (unit increase)
Disease
CAKUT
Cystic kidney disease
Glomerulonephritis
Hereditary nephropathy
HUS
Ischemic kidney failure
Metabolic disorders
Miscellaneous
Vasculitis
Treatment interval:
0-60 days
Treatment interval:
60-180 days

Treatment interval:
180-365 days

Treatment interval:
365-730 days

Treatment interval:
730+ days

0.91 (0.85; 0.97)
0.98 (0.95; 1.02)
1.17 (0.79; 1.73)

1.00 (ref)

1.20 (0.58; 2.50)
1.55(0.76; 3.18)
1.41(0.52; 3.77)
1.35 (0.45; 4.05)
0.43 (0.09; 1.89)
2.22(0.73;6.71)
1.42 (0.68; 2.98)
8.86 (2.93;26.78)

PD 1.00 (ref)

HD 5.34 (2.52; 11.32)
PD 1.00 (ref)

HD 1.48 (0.60; 3.65)
PD 1.00 (ref)

HD 0.64 (0.23; 1.77)
PD 1.00 (ref)

HD 0.29 (0.10; 0.81)
PD 1.00 (ref)

HD 0.43 (0.09; 2.04)

1.0

0.8
1

Cumulative incidence
0.4

0.2
|

T T T T T
0 50 100 150 200

Months since start of treatment

Fig.5 Risk of change of treatment over time for HD (solid line) and
PD (dashed line)
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centers [12]. Our study addresses this issue on a nation-
wide scale, analyzing a large cohort of pediatric patients
with CKD undergoing chronic dialysis over an extended
20-year observation period.

The study population’s characteristics align with expec-
tations from the literature. Patients on PD were gener-
ally younger and had more comorbidities, reflecting its
common use in small children. The causes of CKD fol-
lowed established patterns [20], with CAKUT predomi-
nating in PD patients and glomerulonephritis being more
frequent among those on HD. Notably, younger children
with CAKUT who initiate PD often present with multi-
ple comorbidities that substantially increase their medical
complexity and susceptibility to infections. These observa-
tions are consistent with international registry data show-
ing that nearly one third of pediatric PD patients have at
least one non-kidney comorbidity, which is associated with
higher hospitalization rates and lower survival [21]. This
highlights the importance of a multidisciplinary approach,
involving nephrologists and other specialists, to optimize
care and reduce hospitalization burden in this fragile
population.
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In our analysis, dialysis-related infectious diseases were
the leading cause of hospitalizations across the study pop-
ulation (23.3%), with a notably higher prevalence among
patients on PD, where they accounted for 28.3% of admis-
sions. These findings are consistent with those reported by
Lafrance et al., who observed a 52% increased risk of infec-
tion-related hospitalizations in adult PD patients compared
to HD patients [22]. Similarly, Bakkaloglu et al. identified
access-related infections as the leading cause of hospitali-
zation in pediatric patients on PD, accounting for 24% of
cases [12]. In contrast, the causes of hospitalization among
patients on HD showed a more balanced distribution, with
non-infectious medical conditions being the most common
(19.6%), followed by kidney failure-related complications
(17.8%) and surgical procedures (13.4%). This variation
underscores the diverse medical challenges faced by HD
patients, compared to the predominance of infections in PD.
Interestingly, Bakkaloglu et al. highlighted non-infectious
complications of dialysis access as more frequent in HD
patients (19%) [12], suggesting that differences in local prac-
tices, access management, and care strategies may account
for this discrepancy [23-25]. These findings emphasize the
need for a targeted approach in PD to mitigate infections,
while HD management should address a wide range of
potential complications.

Our study revealed significantly higher hospitalization
rates among patients undergoing PD compared to those on
HD. This differs from findings reported by the EPDWG,
where no statistically significant differences in hospitali-
zation rates between PD and HD patients were observed,
possibly due to the shorter observation period [12]. A key
strength of our research is the adjustment of hospitalization
risk for confounding factors such as age, gender, comor-
bidities, and underlying conditions. Moreover, our analysis
explored temporal trends, demonstrating consistently higher
hospitalization risks for patients on PD over both short- and
long-term periods. This risk may be related to the dialysis
modality, with a higher likelihood of infectious complica-
tions in predominantly home-based techniques, such as peri-
toneal dialysis (PD), compared to hemodialysis (HD), which
is usually performed in specialized centers with controlled
environments.

Additionally, the frequent monitoring inherent to HD
scheduling enables earlier detection and intervention for
complications, potentially reducing the need for hospital
admissions. Furthermore, our findings showed a higher
likelihood of treatment modality switching among patients
who had been on PD for at least one year, likely driven by
the cumulative complications associated with this modality.
These results align with observations by Heaf et al., who
reported an early technique survival advantage for PD, fol-
lowed by a greater tendency to transition to HD as com-
plications arise over time [11]. Peritonitis in PD not only

increases the immediate risk of hospitalization but also
affects long-term outcomes by damaging the peritoneal
membrane and reducing PD efficacy, ultimately contributing
to the increased risk of switching to an alternative treatment
modality [5, 26].

Our findings carry important implications for clinical
practice. The high hospitalization rates observed under-
score the need for targeted strategies to mitigate the burden
of dialysis-related hospitalizations. The decade-stratified
analysis suggests that recent technological improvements
and practice changes may have contributed to more favora-
ble outcomes for HD, while hospitalization rates remain
higher for PD, underscoring the ongoing challenges of this
modality. Given the elevated risk of hospitalization among
patients on PD, priority should be placed on robust infec-
tion prevention measures, particularly for peritonitis. Com-
prehensive training and periodic retraining of medical and
nursing staff, as well as caregivers, are essential, considering
the home-based nature of PD management. Furthermore,
the implementation of care bundles developed by the Stand-
ardizing Care to Improve Outcomes in Pediatric End-Stage
Kidney Disease (SCOPE) Collaborative should be promoted
and standardized across all pediatric dialysis centers [9,
27]. Average monthly peritonitis rates decreased from 0.53
(95%CI1 0.37-0.70) infections per patient-year pre-launch to
0.30 (95%C1 0.23-0.43) at 84 months post-launch of bundles
(p<0.001) [28].

Given the high long-term risk of modality switching in
PD patients, particularly among children undergoing pro-
longed dialysis, our findings support an "integrative care"
approach. This strategy emphasizes initiating treatment
with PD — especially in younger patients — and considering
a transition to HD as PD-related complications become more
frequent or technique failure occurs. Such an approach may
help optimize long-term outcomes and reduce hospitaliza-
tion burden in this population [10].

Our study has some limitations, primarily related to its
retrospective design based on registry data. Information on
some of the variables was incomplete or missing. Addi-
tionally, unmeasured confounders and changes in practice
patterns over the 20-year observation period may have
influenced the results. Moreover, the registry only records
inpatient admissions and does not capture outpatient treat-
ments. For example, some HD catheter infections may have
been managed with intravenous antibiotics in an outpatient
setting and therefore not included, potentially leading to
an underestimation of hospitalization rates in HD patients.
However, our study reports on data collected nationally
through an established network including all 12 pediatric
dialysis centers active in the country.

In conclusion, our study highlights the higher and
progressively increasing risk of hospitalization associ-
ated with peritoneal dialysis compared to hemodialysis.
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Dialysis-related infections, especially peritonitis in PD
patients, emerged as a major contributor to this elevated risk.
These findings underscore the critical need for enhanced
infection prevention measures and an integrative care
approach to improve outcomes and quality of life for pedi-
atric patients with kidney failure.
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