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ABSTRACT

Background. Limited data exist on rehospitalization in paediatric dialysis patients. The objective of this study was to
identify indications, rates and risk factors for 30-day readmissions in this population.

Received: 3.3.2025; accepted: 7.11.2025

© The Author(s) 2025. Published by Oxford University Press on behalf of the ERA. This is an Open Access article distributed under the terms of the Creative
Commons Attribution-NonCommercial License (https:/creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution,
and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact reprints@oup.com for reprints and
translation rights for reprints. All other permissions can be obtained through our RightsLink service via the Permissions link on the article page on our
site-for further information please contact journals.permissions@oup.com

9202 11dy 6Z Uo Jasn Aysiaaiun sniujiA Aq 92620V8/L0weﬁgj6L/e|0uw/.f>10/woo'an'O!wepeoe//:sduu wou papeoiie®d | NTcAL KIDNEY J OURNAL


https://academic.oup.com/
https:/doi.org/10.1093/ckj/sfaf401
https://orcid.org/0000-0001-5304-3125
https://orcid.org/0000-0002-2572-4190
https://orcid.org/0000-0003-4960-3083
https://orcid.org/0000-0001-8501-1072
https://orcid.org/0000-0001-6530-9672
mailto:yesozdemir@gmail.com
https://creativecommons.org/licenses/by-nc/4.0/
mailto:reprints@oup.com
mailto:journals.permissions@oup.com

2 | Y. Ozdemir Atikel et al.

Methods. We used a prospective multinational, multicentre cohort study of haemodialysis (HD) and peritoneal dialysis
(PD) patients discharged between July 2017 and July 2018. Readmission was identified as repeat hospitalization within

30 days of a prior (index) admission. Potentially preventable readmissions were clinically related to the initial admission.
Early readmissions were those occurring within 7 days of discharge. The primary outcome was 30-day readmission.
Secondary outcomes included potentially avoidable and early readmissions.

Results. A total of 54 (31%) of 176 patients (102 PD, 74 HD) had at least one readmission; 84 (18%) discharges were
followed by readmission. PD and HD patients had similar readmission rates {30.4% versus 31.1%; hazard ratio [HR] 1.06
[95% confidence interval (CI) 0.61-1.81]}. Compared with PD, HD patients had a significantly shorter time to readmission
(8 versus 14 days; P = .019), higher early readmission rates (46% versus 18%; P = .010) and risk [odds ratio (OR) 3.87 (95%
CI 1.35-11.11)]. Main readmission causes were dialysis access-related non-infectious complications (31%) and access
infections (22.7%); 47% of readmissions were potentially avoidable. Lower haemoglobin levels were linked to readmission
[HR 0.78 (95% CI 0.64-0.95)]. Bicarbonate use was associated with a 51% lower readmission risk [HR 0.49 (95% CI
0.24-0.99)]. Neurological comorbidity [OR 7.00 (95% CI 1.04-47.22)] and partial recovery [OR 56.45 (95% CI 3.02-1053.10)]
were risk factors for avoidable readmission. Risk of avoidable and early readmission decreased with age [OR 0.98 (95% CI
0.97-0.99) and OR 0.99(95%CI 0.98-0.99), respectively].

Conclusions. Readmissions are common in paediatric dialysis patients, with a substantial proportion being potentially
preventable. To reduce rehospitalizations, interventions should target modifiable factors such as access complications,
anaemia and incomplete recovery at discharge, while recognizing non-modifiable risks like HD and younger age to
identify high-risk patients.
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KEY LEARNING POINTS

What was known:

This study adds:

and early readmissions in this population.

Potential impact:

avoidable.

able risk factors for readmission.

e There are limited data on rehospitalization in paediatric dialysis patients.

e We identified the indications, rates and risk factors for unplanned 30-day readmissions, potentially avoidable readmissions

e Readmissions are common among paediatric dialysis patients but a significant proportion of readmissions are potentially

e Dialysis access-related complications, haemodialysis treatment, anaemia and incomplete recovery at discharge are modifi-

INTRODUCTION

Readmissions following hospital discharge are critical indica-
tors of increased morbidity and mortality among patients with
end-stage kidney disease (ESKD), impacting their quality of
life and healthcare costs [1-6]. Specifically, 30-day readmission
rates indicate the quality of care (QoC) received at the hospital,
effectiveness of the discharge plan and coordination [7]. Early
(within 7 days) [7, 8] and urgent (unplanned) hospital read-
missions are mainly considered indicators of poor QoC [9-11],
with early readmissions linked to a higher 1-year mortality
[6]. Unplanned readmission has been viewed as a sign of care
delivery failure, resulting in increased costs and potential harm
[12]. The avoidable 30-day readmission rate is a critical metric
for assessing the hospital QoC [13]. Therefore, it is crucial to
distinguish between avoidable and unavoidable readmissions
to effectively reduce readmissions and improve QoC [14].

ESKD patients have a 40% higher 30-day readmission rate
than non-ESKD patients [15], with more than one-third of
discharges resulting in readmission [3, 16]. While some un-
planned hospital readmissions are not preventable, a proportion
of conditions such as volume overload, electrolyte imbalance
and vascular access infections can be preventable with proper
transitional and outpatient care following initial (index) hospital
discharge [4, 17]. Reducing readmissions is a significant priority
for improving dialysis patients’ overall health, quality of life and
safety, as each hospitalization can have adverse consequences,
including worsening of anaemia, hypoalbuminaemia, malnutri-
tion, hospital-acquired infections and potentially increased in-
hospital mortality [9, 18].

Since data on readmissions among children on maintenance
dialysis are sparse, members of the European Paediatric Dialy-
sis Working Group and European Society for Paediatric Nephrol-
ogy Dialysis Working Group aimed to establish baseline 30-day
unplanned readmission rates and identify risk factors for un-
planned, potentially avoidable and early readmissions.

MATERIALS AND METHODS
Data source, design and study population

This multicentre, observational, prospective cohort study ex-
amined paediatric dialysis patients across 16 European uni-
versity and tertiary care teaching hospitals from 1 July 2017
to 1 July 2018. The participants were <21 years of age with
at least one hospital discharge during the study period. Hos-
pitalization data were obtained from our previous study [19].
The collected sociodemographic and clinical information in-

cluded age, sex, primary cause of ESKD, dialysis modal-
ity, vascular access type, comorbidities and nutrition. ESKD
causes were classified as either glomerular (including primary
glomerular diseases and haemolytic uraemic syndrome) or
non-glomerular [including congenital anomalies of the kidney
and urinary tract (CAKUT), familial/hereditary renal diseases
(such as ciliopathies, hyperoxaluria and cystinosis), renovas-
cular diseases, tubulopathies, tubulointerstitial nephritis and
nephrolithiasis/nephrocalcinosis]. Chronic non-renal comorbid
conditions (CMs) were categorized as cardiovascular, pulmonary,
neurological, musculoskeletal, gastrointestinal, hepatobiliary,
haemato-oncological, endocrinological ophthalmological, audi-
ological (hearing impairment or deafness), genetic (a defined
syndrome) and immunological disorders.

This study was conducted in accordance with the Declara-
tion of Helsinki Ethical Principles and Good Clinical Practices
and the study protocol was approved by the ethics committee
of the coordinating centre (Gazi University Non-Interventional
Clinical Research Ethics Committee).

Assessment of readmissions

A readmission event was identified as repeat hospitalization
within 30 days of a prior (index) admission. Readmissions that
met the inclusion criteria were also analysed as index admis-
sions if they were followed by subsequent hospitalization, fol-
lowing the methodology of Springel et al. [20]. Early readmissions
were defined as those occurring within 7 days of hospital dis-
charge [7, 8].

We included admissions with complete clinical and dis-
charge data. Patients were followed up until 30 July 2018, allow-
ing 30 days of follow-up. Patients who were transferred to an-
other hospital, transplant recipients or those who died during
their initial hospital stay were excluded from the analysis be-
cause they had no opportunity to be readmitted. We also did not
include admissions resulting in death, kidney transplantation
or hospital transfer. In addition, admissions in which dialysis
initiation was the primary reason for hospitalization were not
considered eligible as index admissions, as these did not allow
for prior discharge. Patients who initiated dialysis were only in-
cluded if they had a subsequent hospitalization and discharge
unrelated to dialysis initiation.

Readmissions were grouped as planned (scheduled) or
unplanned (urgent), with unplanned being further subdi-
vided into potentially avoidable (preventable) and unavoidable
(unpreventable). Unplanned readmissions were due to acute
illness, unforeseen circumstance or as part of the treatment
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All prevalent dialysis patients
hospitalized between
1 July 2017 and 1 July 2018
(n =196)

Excluded (n = 20):

*KTX (n=18)

e Death (n =1)

« Transferred to another
hospital (n = 1)

admission

Included hospitalized
patients (n = 176)

With 30-day readmission
(n=54)

Without 30-day readmission
(n=122)

During first

B All hospital admissions between

1 July 2017 and 1 July 2018
(n=511)

Excluded (n = 48):

* KTX (n = 44)

*» Death (n = 2)

* Transferred to another
hospital (n = 2)

Included discharges in study
(n = 463)

Admissions with a 30-day
readmission (index admissions)
(n=84)

Admissions with
no readmission
(n =379)

Figure 1: Flow diagram of the (a) patients needing rehospitalization and (b) events of hospital discharges included in the study.

plan at the index discharge time. These classifications were
in line with prior studies [4, 8, 10, 14, 17, 21, 22]. Planned
admissions included scheduled procedures, such as catheter
revision, elective surgery or radiodiagnostic testing. A poten-
tially preventable readmission is a readmission that is clinically
related to the initial hospital admission, while clinically related
is defined as a requirement that the underlying reason for
readmission is plausibly related to the care rendered during
or immediately following a prior hospital admission [22]. For
instance, if a patient is discharged from the hospital after a
diagnosis of non-infectious complications (NIC) of access and
then readmitted within 30 days with respiratory infection, this
readmission is considered unavoidable. If the same patient was
discharged after an NIC of dialysis access and readmitted again
with an NIC or IC of the access, this is considered a potentially
avoidable readmission.

We focused primarily on unplanned 30-day readmissions
and excluded scheduled readmissions. Readmission rates were
presented as readmissions per patient year at risk (PYAR), cal-
culated by dividing the total number of readmissions during the
observation period by the total number of patient days at risk
multiplied by 365. Clinical findings, laboratory values and medi-
cations on the day of admission were recorded. Complete recov-
ery was defined as full clinical and laboratory resolution of the
condition that led to the index admission. Incomplete recovery
was defined as the persistence of clinical or laboratory abnor-
malities related to the index admission at the time of discharge
(e.g. ongoing fluid overload, unresolved infection or continued
electrolyte abnormalities).

Statistical analysis

The data were analysed using SPSS version 29 (IBM, Armonk,
NY, USA). Statistical significance was set at P < .05. Values were
presented as n (%), mean =+ standard deviation (SD; normal

distribution) or median [interquartile range (IQR); non-normal
distribution]. The Student’s t-test or Mann-Whitney U test
was used to compare continuous variables between two in-
dependent groups and the chi-squared or Fisher’s exact test
analysed categorical variables, as appropriate. Covariates were
initially compared between patients with and without 30-day
unplanned readmissions as well as between admissions with
and without subsequent readmission. Univariable analysis was
followed by a multivariable logistic regression model to assess
the relationships between potential explanatory factors and
outcomes, identifying the risk factors for 30-day unplanned
readmissions, avoidable readmission and early readmission.
Cox regression analysis was used to assess time to readmission.
Variables with P-values <.20 in univariate analysis were in-
cluded in the multivariable model. Both biochemical parameters
and treatment variables were eligible for inclusion, based solely
on their univariate association with the outcome of interest.
Using Kaplan-Meier analysis, we assessed readmission-free
survival within the 30-day observation window following each
hospital discharge. Patients were right-censored at day 30, or
earlier in cases of kidney transplantation, loss to follow-up,
death or study termination, whichever occurred earlier. Kaplan-
Meier curves and logrank tests were used to compare 30-day
readmission-free survival between PD and HD patients. The
logrank P-value and hazard ratio (HR) were calculated based on
events within this prespecified 30-day period.

RESULTS
Rehospitalization rates

A total of 176 patients on maintenance dialysis (102 PD, 74 HD)
were analysed. Following discharge from their index hospital-
ization, 54 patients (31%) had one or more unplanned readmis-
sions within 30 days (Fig. 1a). Among the 463 discharges, 84 (18%;
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46 PD, 38 HD) were followed by 30-day unplanned readmissions
(Fig. 1b). The readmission rate was calculated as 0.53/PYAR (0.48
for PD and 0.59 for HD). Kaplan-Meier survival analysis, lim-
ited to the 30-day observation window following each hospital
discharge, showed that PD and HD patients had similar read-
mission rates (Supplementary Fig. 1), corresponding to an unad-
justed HR of 1.06 (95% CI 0.61-1.81; P = .83).

Baseline characteristics of patients with and without
30-day unplanned readmissions

Readmitted patients had a median age of 9.5 years (IQR 3.8-13),
with 57.4% being male. The proportions of readmitted HD and PD
patients were similar (31.1% versus 30.4%; P = .92). A comparison
of readmitted and non-readmitted children (Table 1) showed no
significant differences in age at the start of the survey, age at the
initiation of dialysis, dialysis vintage, weight and height stan-
dard deviation score (SDS), body mass index (BMI) and BMI SDS,
primary kidney disease, presence of hypertension (HTN), use of
antihypertensive drugs and other medications, oral versus en-
teral tube feeding and urine output. A total of 36% of patients
with any CM (n = 37) and 32% (n = 17) with no CM experienced
at least one unplanned readmission (P = .08). The frequency of
each CM was similar in both groups. Laboratory values were sim-
ilar between groups, except calcium, which was higher in read-
mitted patients (9.6 &+ 0.7 versus 9.4 & 0.7 mg/dl; P = .04).

Baseline characteristics of admissions that did or did
not require readmission

We also compared index hospital admissions and examined the
risk factors for readmission. Table 1 shows admission baseline
characteristics. Both groups had similar ages, primary kidney
disease, CMs, medications and laboratory values.

Of the 463 hospitalizations, 286 were unplanned and 177
were scheduled. Unplanned admissions led to more readmis-
sions [n = 65 (22.7%)] than scheduled admissions [n = 19 (10.7%);
P = .001]. Overall, of 84 index admissions, 65 (77.4%) were un-
planned. The length of stay (LOS) was longer for index admis-
sions than for admissions that did not result in readmission, but
this was not significant (P = .16). An intensive care unit (ICU) stay
during the index hospital admission did not correlate with read-
missions. An ICU stay occurred in 4.8% (n = 4) of index hospital-
izations and 3.4% (n = 13) of admissions without readmission
(P =.52). Among hospital admissions that resulted in partial re-
covery, the readmission rate was 28.3% (n = 15/53). This rate was
lower, although not significant, at 16.8% (n = 69/410) in hospital-
izations that resulted in complete recovery (P = .06).

Time to readmission

The median time to readmission was 11.5 days (IQR 6.25-19.75),
which was significantly shorter for HD patients [8 days (IQR 5-
17)] than for PD patients [14 days (IQR 8.5-22.5); P = .019]. A total
of 50% of the readmissions occurred within 11 days, with 63%
occurring within the first 14 days post-discharge. Early readmis-
sions (within 7 days) accounted for 31% (n = 26) of cases and
was more frequent in HD patients (46%) than PD patients (18%)
(P = .010).

Outcomes of readmissions

Among the 84 readmission episodes, 15 (17.9%) resulted in in-
complete recovery at discharge, while the remaining 69 (82.1%)

were classified as complete recovery. These outcomes were
based on the clinical assessments at the time of discharge from
the readmission episode. These classifications were determined
by the treating physician, documented in the discharge sum-
mary and reported to the study team by the local investigator.
No mortality was observed during any of the 30-day readmis-
sions.

Reasons for 30-day unplanned and early readmissions
and concordance between diagnosis of index
admissions and readmissions

Supplementary Table 1 shows the similar principal diagnoses
for index admissions and readmissions. The top five index ad-
mission diagnoses were NIC of dialysis access (23.8%), infectious
complications (IC) of access (19.1%), other organ/system disor-
ders (17.9%), fluid overload/electrolyte imbalances/hypertension
(9.6%) and infections unrelated to dialysis (7.1%). The most com-
mon reasons for readmission were NIC of access (31%; 15 cen-
tral venous catheter (CVC), 2 arteriovenous fistula (AVF), 9 PD
catheter-related), access ICs (22.7%; 14 PD, 5 CVC), organ/system
disorders (19.1%), infections (11.9%) and fluid/electrolyte is-
sues/hypertension (14.4%). A total of 32% (n = 27) of read-
missions had the same reason as the index admission and
15% (n = 13) were related to the previous diagnosis, all of
which were therefore considered potentially avoidable (47%).
The highest concordance was observed in index admissions
for CVC-related complications [80.0% (n = 12/15)], PD access-
related complications (ARCs) [70% (n = 14/20)], fluid/electrolyte
imbalances/hypertension [63% (n = 5/8)] and gastrointestinal
and hepatobiliary disorders [43% (n = 3/7)] (Supplementary
Table 1).

Early readmissions were mainly due to CVC-related com-
plications [n = 10 (38.5%)], infections [n = 5 (19%)] and PD
ARCs [n = 4 (15.4%)]. Seventeen discharges resulted in both
early and potentially avoidable readmissions (avoidable early
readmission) stemming from CVC-related complications (5 NIC,
1 IC), complications related to PD/PD access (2 NIC, 1 IC), infec-
tions (n = 3), fluid/electrolyte imbalances/hypertension (n = 3),
placement of a permanent CVC (n = 1) and neurological disor-
der (n=1).

Unavoidable and potentially avoidable readmissions

Table 2 compares the index admissions followed by un-
avoidable and potentially avoidable readmissions. Children
<2 years of age, patients with CMs (particularly neurological and
cardiovascular) and those with higher serum potassium and C-
reactive protein (CRP) levels showed a higher probability of ex-
periencing potentially avoidable readmission. Conversely, un-
avoidable readmissions were more frequently associated with
hypertension, higher office blood pressure (BP) values, increased
antihypertensive medication use (including renin-angiotensin
system blockers, calcium channel blockers and diuretics), oligo-
anuria and higher serum creatinine levels at index admission.

No significant differences were found in the LOS or ICU stay
between index admissions, leading to unavoidable or potentially
avoidable readmissions. Partial recovery was more common for
index admissions followed by potentially avoidable readmis-
sions than for those followed by unavoidable readmissions (30%
versus 6.8%; P = .013). Notably, 41% (28/69) of index admissions
resulting in complete recovery still led to avoidable readmis-
sions.
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Table 1: Baseline characteristics of the hospitalized patients at study entry by readmission status and characteristics of the admissions based
on readmission status.

Patients Admission events
At least one With no

Demographic and clinical With no readmission readmission readmission Followed by a
variables (n=121) (n=55) P-value (n=379) readmission (n = 84) P-value
Age at study entry?® (years), 11.2 (5-15) 9.5 (3.8-13) 12 10.2 (4.4- 14) 7.5 (3.8-13.6) .30
median (IQR)
Time on dialysis (months), 16 (2.8-39) 16.5 (4.3-37.3) 78 33 (14-72.5) 23.5 (10-66) 75
median (IQR)
Gender, n (%) .65 44

Male 76 (62.3) 31 (57.4) 245 (64.6) 58 (69)

Female 46 (37.7) 23 (42.6) 134 (35.4) 26 (31)

Dialysis modality, n (%) .55

HD 51 (41.8) 23 (42.6) 92 158 (41.7) 38 (45.2)

PD 71 (58.2) 31 (57.4) 221 (58.3) 46 (54.8) 36

Vascular access for HDP, n (%)
AVF 9(17.6) 3(13) 74 24 (15.2) 3(7.9)
cve 42 (82.4) 20 (87) 134 (84.8) 35 (92.1)
Anthropometric data

Weight SDS, median (IQR) —1.64 (2.7 to —0.72) —1.79 (—3.14-0.54) 74 —1.44 (-3.02-0.51)  —1.52 (—3.2-0.51) 71

Height SDS, median (IQR) —1.94 (-3.410 —0.93) —2.74 (~3.5-0.96) 16 ~218(-35-1.12) -2.26(-3.5t0 -1.12) .53

BMI (kg/m?), median (IQR) 16.2 (15.1-19.1) 16.5 (14.9-18.9) 65 16.8 (15-19) 16.7 (15-18.6) 78

BMI SDS, median (IQR) -0.48 (-1.37-0.35)  —0.22 (~1.72-1.10) 32 —0.16 (-1.28-0.63)  —0.06 (—1.43-0.74) 62

Office SBP (mmHg), 111 +£18 109 £ 21 .49 111 £ 22 107 £ 22 .14

mean + SD

Office DBP (mmHg), 70 £ 16 66 £ 17 .15 68 +£18 64 + 18 .10

mean + SD

Urine output, n (%)
Oligo-anuric 71 (58.2) 34 (63) .66 243 (64) 58 (69) .39
Primary renal diagnosis, n (%) 13 .28
Non-glomerular® 87 (71.3) 45 (83.3) 303 (79.9) 72 (85.7)
Glomerular? 35 (28.7) 9 (16.7) 76 (20.1) 12 (14.3)
Comorbidity, n (%)

Any 65 (53.3) 37 (68.5) 08 236 (62.3) 60 (71.4) 11

Neurocognitive + motor 24 (19.7) 13 (24.1) .64 88 (23) 24 (29) .37

Cardiovascular 14 (11.5) 10 (18.5) 30 66 (17) 22 (26) 08

Gastrointestinal and 14 (11.5) 7 (13) .16 117 (31) 31 (37) .28

hepatobiliary

Pulmonary 12 (9.8) 9 (16.7) .30 60 (16) 17 (20) 41

Musculoskeletal 13 (10.7) 5(9.3) 99 37 (9.8) 7(8.3) 84

Ocular 9(7.4) 6 (11.1) .39 34 (9) 10 (12) .53

Genetic (a defined syndrome) 10 (8.2) 3(5.6) .75 32 (8.4) 4 (4.8) .36

Haemato-oncological 8 (6.6) 4(7.4) 1.000 23 (6.1) 5 (6) 1.000

Endocrinological 7 (5.7) 2(3.7) 72 12 (3.2) 2(2.4) 1.000

Hearing impairment 4(3.3) 1(1.9) 1.000 19 (5) 3(3.6) 77

Multimorbidity 35 (28.7) 19 (35.2) 49 133 (35) 32 (38) 60

Hypertension 61 (50) 27 (50) 1.000 210 (55.4) 41 (48.8) 27

Nutrition, n (%) .20 12

Only demand feeding 96 (78.7) 37 (68.5) 286 (75.5) 56 (66.7)

Enteral feeding 26 (21.3) 17 (31.5) 93 (24.5) 28 (33.3)

Medication, n (%)

Anti-hypertensive 61 (50) 27 (50) 1.000 210 (55.4) 41 (48.8) .27
ACE-1 31 (25.4) 13 (24.1) 1.000 111 (29) 21 (25) 51
ARB 7(5.7) 3(5.6) 1.000 18 (4.7) 5 (6) .58
CCB 24 (27.9) 18 (33.3) 58 128 (33.8) 26 (31) 62
Beta-blocker 21 (17.2) 11 (20.4) 77 74 (19.5) 18 (21.4) .80
Diuretics 18 (14.8) 5(9.3) 45 53 (14) 12 (14.3) 1.000

Sodium bicarbonate 53 (43.4) 15 (27.8) .07 129 (35) 28 (33.7) .83

Potassium binder 10 (8.2) 6 (11.1) 57 53 (14.4) 9 (10.8) 50

CCPB 79 (64.8) 32 (59.3) 59 251 (69) 50 (61) 15
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Table 1: Continued

Patients Admission events
With no At least one With no Followed by a
Demographic and clinical readmission readmission readmission readmission
variables (n=121) (n=55) P-value (n=379) (n=84) P-value
Sevelamer 30 (24.6) 12 (22.2) 88 85 (23.4) 17 (20.7) 70
25-hydroxy vitamin D 51 (41.8) 18 (33.3) .37 132 (37.4) 33 (40.7) .57
Active vitamin D 75 (61.5) 39 (72.2) 22 258 (73.1) 61 (75.3) 78
Iron 85 (69.7) 37 (68.5) 1.000 261 (75.2) 67 (84.8) .09
ESA 87 (71.3) 42 (77.8) 47 299 (86.4) 71 (89.9) 52
Biochemical parameters at
study entry
Haemoglobin (g/dl), 10.83 + 1.97 10.29 + 1.55 07 10.59 + 1.89 10.46 + 1.97 57
mean + SD
BUN (mg/dl), median (IQR) 50.8 (35.5-61) 49.8 (39-68.5) 74 49.2 (37.2-63.7) 49.1 (37.6-63.6) 79
Creatinine (mg/dl), median 5.8 (4.3-8.6) 6.1(4-7.9) .80 6.4(4.5-8.8) 5.8 (4-8.5) .10
(1QR)
GFR (ml/min/1.73 m?), 7.6 (6.1-11.2) 7.9 (6.3-10.5) 66 7.1(5.5-10.7) 7.7 (6.1-11.2) 26
median (IQR)
Uric acid (mg/dl), mean + SD 63+16 59+14 .23 59+18 6.1+19 .48
Sodium (mmol/l), mean + SD 138 +3.8 138 +£3.1 .90 138.3 +£3.9 1375+ 4.1 11
Potassium (mmol/l), 4.64+0.72 4.64+0.77 .95 4.72 £0.89 4.79 £ 0.96 .57
mean + SD
Calcium (mg/dl), 9.4+0.7 9.6 +0.7 .044 9.55 +0.95 9.34 +1.06 .08
mean + SD
Phosphorus (mg/dl), 55+15 54+1.6 .94 5.66 + 1.64 521+1.78 .052
mean + SD
Albumin (g/dl), mean + SD 3.7+0.6 3.8+0.5 .32 3.75+£0.62 3.72 £ 0.69 .68
Sodium bicarbonate (mEgq/l), 23.1+.1 239 +4.3 27 239+ .3 23.3+3.7 .23
mean + SD
Alkaline phosphatase (IU/1), 206 (121-398) 256 (185-428) 14 232 (129-371) 240 (164-313) 62
median (IQR)
Ferritin (pg/l), median (IQR) 149 (88-381) 191 (94-409) .70 197 (104-361) 247 (123-383) .37
Parathormone (pg/ml), 259 (128-535) 233 (77-850) 81 261 (104-725) 172 (91-626) 23

median (IQR)

ACE-I: angiotensin-converting enzyme inhibitor; ARB: angiotensin receptor blocker; AVF: arteriovenous fistula; BMI: body mass index; BUN: blood urea nitrogen; CCB:
calcium channel blocker; CCPB: calcium-containing phosphate binder; ESA: erythropoiesis-stimulating agent; GFR: glomerular filtration rate; SDS: standard deviation

score.
2Age at the admission for hospitalization.
bThe percentages here reflect the analysis results within HD patients only.

¢Including congenital anomalies of the kidney and urinary tract (CAKUT) and urologic problems (including vesicoureteral reflux and obstructive uropathies); fa-
milial/hereditary renal diseases (including ciliopathies, hyperoxaluria, cystinosis); renovascular diseases; tubulopathies, tubulointerstitial nephritis, nephrolithia-
sis/nephrocalcinosis, perinatal asphyxia, metabolic, cardiac and haemato-oncological diseases; unidentified/aetiology uncertain.

dIncluding primary glomerular diseases and haemolytic uraemic syndrome.
Percentages may not be exactly 100% because of rounding.

Factors associated with 30-day unplanned
readmission, potentially avoidable readmission and
early readmission

In the multivariable logistic regression analysis, the
haemoglobin level emerged as a significant risk factor for
readmission. Patients with lower haemoglobin values were
more commonly readmitted compared with those who were
not readmitted [odds ratio (OR) 0.74 (95% CI 0.57-0.97)] (Table 3).
Multivariable Cox regression analysis revealed that higher
haemoglobin levels [HR 0.78 (95% CI 0.64-0.95)] and the use of
sodium bicarbonate [HR 0.49 (95% CI 0.24-0.99)] significantly
reduced the readmission risk (Table 4). The presence of neu-
rological CM [OR 7.00 (95% CI 1.04-47.22)] and hospitalization
resulting in partial recovery [OR 56.45 (95% CI 3.02-1053.10)]
increased the risk of potentially avoidable readmission, whereas
each month increase in age decreased the risk [OR 0.98 (95% CI
0.97-0.99)].

Being on HD was found to be a risk factor for early read-
mission based on readmission characteristics [OR 3.87 (95%
CI 1.35-11.11)]. In a separate model based on index admission
characteristics, early readmission risk exhibited a significant
decreasing trend with increasing age at index admission [OR
0.990 (95% CI 0.982-0.999)] (Table 3). Other variables such as
anaemia, serum calcium and chronic calcium channel blocker
(CCB) use were included in the multivariable analysis based on
a univariate P-value <.20, but it did not retain statistical signif-
icance. Gender was borderline significant in univariate analysis
(P = .016) but did not remain significant in multivariable mod-
elling. All candidate determinants with a univariate P-value <.20
are presented in Table 3 and included in the regression models.

DISCUSSION

The results of this comprehensive 1-year prospective cohort
study offer insights into the readmission rates of paediatric
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Table 2: Comparison of index admissions followed by unavoidable and potentially avoidable unplanned readmissions.

Admission followed by a potentially

Admission followed by an

Characteristics avoidable readmission (n = 40) unavoidable readmission (n = 44) P-value

Age at hospitalization (years), median (IQR) 7.4 (2.1-14) 10.5 (5.4-13.4) .09
<24 months, n (%) 10 (25) 3(6.8) .046

Time on dialysis (months), median (IQR) 21.3 (14-33) 25 (12.5-45.5) .28

Male, n (%) 31(77.5) 27 (61.4) 17

Anthropometric data
Weight SDS, median (IQR) —1.10 (—2.85 to —0.53) —2.14(-3.21 to —0.51) .57
Height SDS, median (IQR) —1.83(—3.43 to —0.86) —2.69(—3.58 to —1.19) 28
Body mass index (BMI), median (IQR) 16.8 (15.2-18.1) 16.6 (15-18.7) .93
BMI SDS, median (IQR) ~0.11 (-1.11-0.82) —0.10 (-1.77-0.74) 61
Systolic BP (mmHg), mean + SD 101 £ 22 112 +£ 20 .010
Diastolic BP (mmHg) 57 +£18 70 + 16 <0.001

Urine output, n (%)

Oligo-anuric 21 (52.5) 37 (84.1) .004

Dialysis modality, n (%) 1.000
PD 22 (55) 24 (54.5)

HD 18 (45) 20 (45.5

Primary renal disease, n (%) .89
Glomerular 5 (12.5) 7 (15.9)

Non-glomerular 35 (87.5) 37 (84.1)

Underlying comorbidity, n (%) 34 (85) 26 (59) .017
Multiple comorbidity 16 (40) 16 (36.4) .90
Neurological 19 (47.5) 5(11.4) .001
Cardiovascular 15 (37.5) 7 (15.9) .046
Pulmonary 9 (22.5) 8(18.2) .82
Gastrointestinal + hepatobiliary 16 (40) 15 (34.1) 45
Musculoskeletal 3(7.5) 4(9.1) 1.000
Genetic 1(2.5) 3(6.8) 61
Haemato-oncologic 2 (5) 3(6.8) 1.000
Endocrinological - 2 (4.5) 49
Visual/ocular 4 (10) 6 (13.6) 74

Number of comorbid conditions, median 1(1-3) 1(0-2) .041

(IQR)

Nutrition, n (%) 0.58
Only demand feeding 25 (62.5) 31 (70.5)

Gastrostomy/tube feeding 15 (37.5) 13 (29.5)

Hypertension, n (%) 14 (35) 27 (61.4) .028
Number of antihypertensive drugs, 0 (0-1) 1(0-2.75) .023

median
(1QR)
>2 antihypertensive drugs, n (%) 3(7.5) 11 (25) .06
ACEL n (%) 5(12.5) 16 (36.4) 023
ARB, n (%) 1(2.5) 4(9.1) 36
CCB, n (%) 6 (15) 20 (45.5) .005
Beta-blocker, n (%) 7 (17.5) 11 (25) .56
Diuretics, n (%) 1(2.5) 11 (25) .009

Biochemical parameters
Haemoglobin (g/dl), mean + SD 10.35+1.93 10.56 + 2.02 .63
Anaemia?, n (%) 27 (67.5) 27 (61.4) 72
BUN (mg/dl), median (IQR) 48.7 (40.5-57.7) 50.2 (35.1-70.1) 87
Creatinine (mg/dl), median (IQR) 4.5(3.51-7.08) 6.32(5.11-9.05) .007
GFR (ml/min/1.73 m?), median (IQR) 8.17 (6.71-11.33) 6.7 (5.2-10.8) .059
Uric acid (mg/dl) 5.99 +2.18 6.24 + 1.61 66
Sodium (mmol/l) 137.13 £ 4.50 137.92 +£3.72 .19
Potassium (mmol/l) 5+ 1.02 4.60 +£0.88 .032
Calcium (mg/dl) 9.19 + 1.26 9.48 + 0.84 .10
Phosphorus (mg/dl) 5.37 £1.91 5.06 + 1.66 21
Calcium x phosphorus >55, n (%) 17 (42.5) 13 (29.5) 31
Alkaline phosphatase (IU/]) 250 (188-372.5) 299 (180-670) 13
Parathyroid hormone (pg/ml) 120 (74.5-650) 277.9 (106-614.7) .29
Albumin (g/dl)? 3.72 + 0.80 3.71+0.57 47
Albumin <3.5 g/dl, n (%) 11 (27.5) 15 (34.9) .62
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Table 2: Continued

Admission followed by a potentially

Admission followed by an

Characteristics avoidable readmission (n = 40) unavoidable readmission (n = 44) P-value
HCO; (mEq/]) 228 +4.2 23.8+3.1 12
HCO; <22 mEq/1, n (%) 14 (35.9) 11 (26.2) 48
Ferritin (ug/l), median (IQR) 243 (98-361.5) 299 (180-670) 29
Positive CRP, n (%) 19 (63.3) 9 (28.1) 011

Medications, n (%)

Sodium bicarbonate 14 (35) 14 (32.6) .99
Potassium binder 5(12.5) 4(9.3) 73
CCPB 23 (57.5) 27 (64.3) 68
Sevelamer 5 (12.5) 12 (28.6) 12
25 hydroxy vitamin D 17 (42.5) 16 (39) 92
Active vitamin D 34 (85) 27 (65.9) .082
Iron 31 (81.6) 36 (87.8) 64
ESA 34 (89.5) 37 (90.2) 1.000

Type of admission, n (%)

Unplanned 39 (97.5) 26 (59.1) <.001

Length of stay (days), median (IQR) 4 (1.25-9) 3(1-9) .52
>14 days, n (%) 4 (10) 7(16.3) .60

ICU stay, n (%) 2(5) 2 (4.5) 1.000

Outcome, n (%)

Partial recovery 12 (30) 3(6.8) .013
New comorbidity 1(2.5) 1(2.3) 1.000

ACEL angiotensin-converting enzyme inhibitor; ARB: angiotensin Il receptor blocker; BUN: blood urea nitrogen; CCB: calcium channel blocker; CCPB: calcium containing
phosphate binder; ESA: erythropoiesis stimulating agents; ESR: erythrocyte sedimentation rate; GFR: glomerular filtration rate; SDS: standard deviation score.

2According to KDIGO guideline for anaemia [23].
Percentages may not be total 100% because of rounding.

maintenance dialysis patients in Europe. One-third of hospital-
ized patients experienced at least one unplanned 30-day read-
mission. However, among all hospital discharges, 18% resulted
in 30-day unplanned readmissions, which was lower than the
22-35% reported in US studies [3, 15, 20, 24].

The readmission rate was 0.53/PYAR, with similar rates be-
tween the PD and HD patients. However, HD patients had sig-
nificantly shorter times to readmission than PD patients and
2.5 times higher early readmission rates. A previous study of
US adult HD patients found that 36% of the readmitted pa-
tients were hospitalized within the first week [6]. These find-
ings indicate that HD patients require more intensive monitor-
ing and follow-up care. In another comprehensive study, the me-
dian time to readmission for paediatric HD and PD patients was
12 days [20], which was almost identical to our findings.

A key finding of this study was that more than three-
quarters of the index admissions leading to readmission were
unplanned, primarily due to NIC of dialysis access, followed by
IC of access, other organ/system disorders, and less commonly
by fluid/electrolyte imbalances/hypertension and non-dialysis
infections. The most common reasons for readmissions were
also similar. In Springel’s cohort of paediatric dialysis patients,
the rates of dialysis and dialysis ARCs were found to be lower
(10.6% for PD and 7.9% for HD), infection-related readmission
rates (10.5%) were similar to our study and the most common
causes of readmission were found to be cardiovascular events
(13%) [20]. Adult dialysis patients with CVCs have a higher risk
of repeated admissions compared with those undergoing dialy-
sis via an AVF [25]. Our study found that more than half of the
readmissions were due to complications related to dialysis ac-
cess, with only two associated with AVF. However, the vascular
access type did not impact readmission. Notably, the number of
patients undergoing HD via AVF was low.

Earlier readmissions tend to be preventable and related
to index hospitalization [21, 26]. A clinically related, poten-
tially preventable readmission may result from inadequate care
during the initial hospital stay or insufficient follow-up post-
discharge rather than unrelated subsequent events [22]. Ac-
cording to our findings, around half of the readmissions were
related to the index hospitalization cause and deemed po-
tentially preventable, matching findings by Springel et al. [20].
Readmissions linked to previous diagnoses occurred most often
after hospitalizations for CVC complications, fluid/electrolyte
imbalances/hypertension and PD ARCs. One of the five index
discharges resulted in avoidable early readmission. The main
indications for index hospitalization were also CVC-related
complications, complications related to PD/PD access and
fluid/electrolyte imbalances/hypertension. These findings indi-
cate that issues associated with dialysis access, fluid/electrolyte
disorders and hypertension could not be completely resolved
during the index hospital stay. The higher partial recovery rate
observed in index admissions, leading to potentially avoidable
readmissions, also supports this opinion. It is also notewor-
thy that although participating centres reported that most in-
dex admissions resulted in complete recovery, a significant pro-
portion (41%) of the index admissions and readmissions were
causally related. In line with this, we observed that 17.9% of
all readmission episodes ended with partial recovery, while no
mortality occurred during any readmission. These findings un-
derscore the clinical significance of readmissions beyond their
frequency. These results also underscore the importance of
thorough follow-up and outpatient care, highlighting a poten-
tial area for improvement in patient care. Studies show closer
monitoring of HD patients after hospitalization reduces read-
mission rates [16]. It was also shown that an additional visit
by the nephrologist to patients receiving HD after a hospital
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Table 3: Results of univariable and multivariable logistic regression analysis to determine the factors impacting 30-day readmission, poten-

tially avoidable readmission and early readmission.

Univariable Multivariable

Variables B OR (95% CI) P-value B OR (95% CI) P-value

Readmission (patient

characteristics)
Age at the start of the study —0.004 0.996 (0.991-1.001) 11 —0.004 0.996 (0.990-1.002) 33
(months)
Primary renal disease —0.699 0.49 (0.22-1.12) .09 —0.484 0.61 (0.22-1.71) .35

(glomerular)
Comorbidity 0.646 1.90 (0.97-3.75) .06 0.333 1.39 (0.58-3.32) 45
Haemoglobin (g/dl) -0.171 0.84 (0.69-1.02) .08 —0.294 0.74 (0.57-0.97) .030
Serum calcium (mg/dl) 0.578 1.78 (1.00-3.15) 047 0.555 1.74 (0.92-3.30) .089
Sodium bicarbonate use —0.692 0.50 (0.25-1.00) .051 —0.785 0.45 (0.18-1.11) .084

Potentially avoidable

readmission risk for index

admission (index admission

characteristics)
Age at the admission —0.006 0.99 (0.98-1.00) .08 —0.016 0.98 (0.97-0.99) .033
Neurological comorbidity 1.954 7.05 (2.30-21.60) <0.001 1.947 7.00 (1.04-47.22) .045
Cardiovascular comorbidity 1.154 3.17 (1.13-8.89) .028 0.912 2.49 (0.34-18.07) .36
Serum potassium (mmol/l) 0.446 1.56 (0.96-2.52) .06 0.430 1.53 (0.71-3.31) 27
Positive CRP 0.148 4.41 (1.51-12.87) .007 1.557 4.74 (0.96 -23.32) .055
Partial recovery 1.768 5.85 (1.51-22.66) .01 4.033 56.45 .007

(3.02-1053.10)

Early readmission

(readmission characteristics)
Dialysis modality (HD) 1.377 3.96 (1.47-10.67) .006 1.354 3.87 (1.35-11.11) 012
Age at the admission —0.005 0.99 (0.98-1.00) 17 —0.004 0.99 (0.98-1.00) 33
Gender (male) 1.617 5.03 (1.35-18.73) 016 1.283 3.60 (0.88-14.62) 07

Early readmission (index

admission characteristics)
Dialysis modality (HD) 0.962 2.61(1.01-6.78) 047 0.723 2.06 (0.69 -6.11) 19
Age at the admission —0.007 0.99 (0.98-1.00) .06 —0.010 0.990 (0.982-0.999) .027
Anaemia?® 0.856 2.35 (0.82-6.73) A1 1.522 1.79 (0.54-5.92) .33
Serum calcium (mg/dl) -0.421 0.65 (0.41-1.03) .06 —-0.235 0.79 (0.47-1.30) .36
CCPB use -1.141 0.32 (0.12-0.83) .020 —0.978 0.42 (0.13-1.33) .14

Potentially avoidable early

readmission (index admission

characteristics)
Age at the admission 0.008 0.99 (0.98-1.00) .06 —0.006 0.99 (0.98-1.00) 25
Anaemia? 1.147 3.15 (0.82-12.01) .09 1.276 3.58(0.84-15.12) .08
Serum calcium (mg/dl) ~0.510 0.60 (0.36-0.98) 042 ~0.368 0.69 (0.41-1.16) 16
Antihypertensive use —1.346 0.24 (0.07-0.84) .026 -1.104 0.33 (0.07-1.40) 13

CCPB: calcium containing phosphate binder; CRP: C-reactive protein; GFR: glomerular filtration rate; SDS: standard deviation score.

@According to KDIGO guideline for anaemia [23].

stay can decrease the 30-day hospital readmission rate by 3.5%,
which could result in 31.370 fewer annual hospitalizations [27].
As HD patients are evaluated by a physician at the dialysis
centre at least three times per week, special attention should
be paid during these visits, particularly for issues related to
the CVC. Interventions that aim to decrease peritonitis and PD
catheter-related complications may also decrease readmission
rates.

Weight changes during hospitalization in dialysis patients
require monitoring and dry weight adjustment to prevent vol-
ume overload readmissions [4]. To reduce acute admission and
readmission risk in dialysis patients, the existing literature sug-
gests frequent nephrologist visits, multidisciplinary medication
therapy, management of anaemia and electrolyte imbalances,
nutritional assessment, achieving dry weight and BP control

[28-30]. Promptly detecting and managing fluid overload, high
BP and electrolyte issues through fluid and salt restrictions,
proper ultrafiltration during dialysis and appropriate medical
care may lower readmission risk. In our cohort, an increase in
antihypertensive medications was associated with unavoidable
readmissions. Although hypertension in children on dialysis is
often volume dependent, there are cases with more complex
and treatment-resistant hypertension. The readmission coding
reflected the therapeutic action (i.e. medication escalation)
rather than the underlying mechanism. This highlights the
ongoing challenge of distinguishing between volume-driven
hypertension and pharmacologically managed hypertensive
states in high-risk paediatric dialysis patients.

Adult studies have identified several risk factors for hospi-
tal readmission in patients with ESKD, including younger age
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Table 4: Cox regression analysis assessing time to first readmission from demographic and clinical characteristics at the time of study entry.

Univariable Multivariable
Variables B Unadjusted HR (95% CI) P-value B Adjusted HR (95% CI) P-value
Age at the start of the study (months) —0.004 0.996 (0.992-1.000) .06 —0.004 0.996 (0.9921-1.000) .06
Time on dialysis (months) —0.001 0.999(0.991-1.007) .75
Sex (male) —0.154 0.85 (0.50-1.47) 57
Weight SDS 0.007 1.00 (0.87-1.16) .92
Height SDS —0.075 0.92 (0.80-1.06) .29
Dialysis modality (hemodialysis) 0.058 1.06 (0.61-1.81) .83
Primary renal disease (glomerular) —-0.611 0.54 (0.26-1.11) .09 —-0.279 0.75 (0.34-1.67) .49
Comorbidity 0.515 1.67 (0.94-2.97) .079 0.353 1.42 (0.71-2.85) 32
Multicomorbidity 0.252 1.28 (0.73-2.24) 37
Neurological 0.223 1.24 (0.66-2.33) 48
Cardiovascular 0.465 1.59 (0.80-3.16) .18
Pulmonary 0.558 1.74 (0.85-3.57) 12
Gastrointestinal + hepatobiliary 0.466 1.59 (0.91-2.76) .98
Oligo-anuria 0.129 1.13 (0.65-1.97) 0.64
Biochemical parameters at study entry
Haemoglobin (g/dl) —0.123 0.88 (0.75-1.03) 118 —0.245 0.78 (0.64-0.95) 016
BUN (mg/dL) 0.005 1.00 (0.99-1.01) 47
Creatinine (mg/dL) —0.030 0.97 (0.881.06) .53
GFR (mL/min/1.73m?) ~0.029 0.97 (0.91-1.03) 33
Uric acid (mg/dL) ~0.132 0.87 (0.68-1.11) 28
Sodium (mmol/L) —0.002 0.99 (0.92-1.08) 97
Potassium (mmol/L) —0.027 0.97 (0.65-1.45) .89
Calcium (mg/dL) 0.535 1.70 (1.04-2.78) 032 0.456 1.57 (0.94-2.64) .08
Phosphorus (mg/dL) —0.017 0.98 (0.80-1.19) .86
Albumin (g/dL) 0.259 1.29 (0.80-2.09) .29
HCO; (mEq/L) 0.044 1.04 (0.97-1.12) 24
Positive CRP 0.244 1.27 (0.39-4.09) 68
Medications
Sodium bicarbonate —0.619 0.53(0.29-0.97) .042 —0.706 0.49 (0.24-0.99) .048
Potassium binder 0.225 1.25 (0.53-2.92) .60
CCPB —0.147 0.86 (0.50-1.48) .59
25-hydroxyvitamin D —0.271 0.76 (0.43-1.34) 34
Active vitamin D 0.428 1.53(0.84-2.78) .15 —0.056 1.65 (0.80-3.37) .16
Iron —0.047 0.95 (0.53-1.69) .87
Erythropoiesis stimulating agent 0.289 1.33 (0.70-2.53) 37

BUN: blood urea nitrogen; CCPB: calcium containing phosphate binder; CRP: C-reactive protein; GFR: glomerular filtration rate; SDS: standard deviation score.

at dialysis initiation [31], longer dialysis duration [31], CVC use
[32], comorbidities [33, 34], anaemia [16] and low serum albu-
min [32]. Post-discharge haemoglobin monitoring, erythropoi-
etin dose adjustments and vitamin D administration lowered
the readmission risk [16]. For paediatric dialysis patients, age
<2 years, index hospital stays >14 days and HD use were linked
to higher readmission risk [20]. According to our findings, low
haemoglobin levels were associated with an increased risk of 30-
day readmission, while oral sodium bicarbonate treatment was
linked to a significantly lower risk. Anaemia has been shown
to increase hospitalization risk in PD patients [35] but shows
no correlation with readmissions in patients with CKD stages
3-5 [36]. Clinical trials have demonstrated that oral sodium bi-
carbonate supplementation can reduce interdialytic bicarbon-
ate loss and potassium gain [37] while also improving nutri-
tional status and shortening hospital stays in PD patients with
mild acidosis [38]. These beneficial effects may partially explain
the reduced readmission risk observed in our cohort. Although
serum bicarbonate levels did not show a statistically significant
association with readmission, oral sodium bicarbonate therapy
may reflect a more sustained or clinically relevant acidosis bur-
den. Treatment decisions often incorporate multiple observa-

tions and clinical judgment, offering a more stable proxy for
underlying risk. Furthermore, the observed association between
low haemoglobin levels and readmission may partially reflect
the acuity or urgency of the index admission rather than a di-
rect causal effect. This potential confounding mechanism war-
rants further investigation in future studies. In addition, these
variables may also serve as indirect markers of overall patient
stability or disease burden, reflecting broader care dynamics.
Distinguishing between modifiable biological factors and clini-
cal markers of favourable health status remains a challenge in
paediatric dialysis care and merits further investigation.

We also identified younger age and neurological comor-
bidity in the index hospital stay as risk factors for potentially
avoidable readmission, with younger age also a determinant
of early readmission. In a study analysing recurrent readmis-
sions within children’s hospitals, neuromuscular CMs were the
most prevalent disease group among frequently readmitted
patients [39]. In another paediatric study evaluating 15-day
readmissions, neurologic conditions increased the likelihood
of readmission [26]. These findings emphasize the need for
extra caution in younger patients and proper management of
neurological CMs to reduce readmission risk.
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The key strength of this prospective study lies in its compre-
hensive data collection of all dialysis patients hospitalized over a
year. Its significance is heightened by the scarcity of research on
paediatric dialysis patient readmissions, with only one previous
retrospective study [20]. Our study provides more extensive data,
enhancing its relevance in the field. One additional strength is
the direct involvement of experienced paediatric nephrologists
in both patient care and data collection. All readmission data
were extracted from discharge documentation by these clini-
cians, using standardized definitions discussed in investigator
meetings. This likely improved the accuracy and clinical rele-
vance of the recorded data and reduced the potential for mis-
classification. However, due to the large amount of data we have,
only selected outcomes and topics were addressed in this study,
which can be considered a limitation. More detailed studies can
be planned for each outcome. In particular, centre-level char-
acteristics such as availability of dialysis modalities, vascular
access practices and treatment protocols (e.g. haemodiafiltra-
tion, intensive HD) were not systematically analysed, which lim-
its the interpretation of structural contributors to readmission.
While data were collected separately from each centre, the cur-
rent analysis was conducted at the patient level and did not
stratify by centre volume or institutional characteristics. Addi-
tionally, reporting bias remains a possibility in any multicentre
study; however, the involvement of experienced nephrologists at
each site likely mitigated this risk. Moreover, as our primary goal
was to evaluate risk factors for 30-day readmission events, we
performed discharge-based analyses without adjusting for re-
peated events within individuals. While this approach has been
applied in previous paediatric studies [20], we acknowledge that
correlation between multiple discharges from the same patient
may have influenced the results. In particular, repeated hospi-
talizations within the same child could lead to within-subject
correlation that is not captured by conventional regression mod-
els. More advanced statistical methods, such as generalized es-
timating equations or shared frailty models, could be applied
in future analyses to address this correlation and intercentre
variability in care practices, which might otherwise introduce
bias.

In conclusion, our study revealed that unplanned 30-day
readmissions were common among paediatric dialysis pa-
tients, with a substantial proportion being potentially avoid-
able. Several modifiable risk factors emerged, including dialy-
sis ARCs, haemodialysis treatment, anaemia and incomplete
recovery at discharge. While our observational design did not
evaluate specific interventions, these findings may help guide
the identification of higher-risk patients and inform future
studies. Clinical strategies, such as establishing dedicated ac-
cess teams, fostering collaborative follow-up for dialysis ac-
cess issues (particularly for HD patients), effectively man-
aging anaemia and ensuring comprehensive discharge plan-
ning with an emphasis on complete recovery may repre-
sent promising avenues to reduce readmission risk and im-
prove overall QoC for paediatric dialysis patients. Additionally,
these comprehensive multicentre data provide valuable prog-
nostic insights for clinicians and families seeking to antici-
pate outcomes following hospitalization in children with kidney
failure.
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