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¢ Background, Objectives, and Methods: Hospitalization
and mortality rates in pediatric dialysis patients remain
unacceptably high. Although studies have associated the
presence of comorbidities with an increased risk for death
in arelatively small number of pediatric dialysis patients, no
large-scale study had set out to describe the comorbidities
seenin pediatric dialysis patients or to evaluate the impact
of those comorbidities on outcomes beyond the newborn
period. In the present study, we evaluated the prevalence
of comorbidities in a large international cohort of pedi-
atric chronic peritoneal dialysis (CPD) patients from the
International Pediatric Peritoneal Dialysis Network registry
and began to assess potential associations between those
comorbidities and hospitalization rates and mortality.

¢ Results: Information on comorbidities was available
for 1830 patients 0 - 19 years of age at dialysis initiation.
Median age at dialysis initiation was 9.1 years [interquartile
range (IQR): 10.9], median follow-up for calculation of
hospitalization rates was 15.2 months (range: 0.2 - 80.9
months), and total follow-up time in the registry was 2095
patient-years. At least 1 comorbidity had been reported
for 602 of the patients (32.9%), with 283 (15.5%) having
cognitive impairment; 230 (12.6%), motor impairment;
167 (9.1%), cardiac abnormality; 76 (4.2%), pulmonary
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abnormality; 212 (11.6%), ocular abnormality; and 101
(5.5%), hearing impairment. Of the 150 patients (8.2%)
that had a defined syndrome, 85% had at least 1 nonrenal
comorbidity, and 64% had multiple comorbidities. The
presence of at least 1 comorbidity was associated with a
higher hospitalization rate [hospital days per 100 observa-
tion days: 1.7 (IQR: 5.8) vs 1.2 (IQR: 3.9), p=0.001] and
decreased patient survival (4-year survival rate: 73% vs
90%, p <0.0001).

¢ Conclusions: Nearly one third of pediatric CPD patients
in a large international cohort had at least 1 comorbidity,
and multiple comorbidities were frequently reported among
patients with a defined syndrome. Preliminary analysis sug-
gests an association between comorbidity and poor outcome
in those patients. As this powerful international registry
matures, further multivariate analyses will be important to
more clearly define the impact of comorbidities on hospital-
ization rates and mortality in pediatric CPD patients.
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[though significantimprovements have been realized
in the care of children with end-stage kidney dis-
ease (ESKD), hospitalization and mortality rates remain
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unacceptably high (1-5). Efforts to improve outcomes in
pediatric ESKD patients have appropriately focused on
optimizing cardiovascular status and minimizing the risk
forinfection, which are two of the leading causes of hospi-
talization and death in pediatric ESKD patients (2,3,5).
The comorbidities associated with anincreased risk for
poor outcomes in adult ESKD patients—including diabe-
tes mellitus, chronic obstructive lung disease, peripheral
vascular disease, and cerebrovascular disease—are not
common in pediatric patients. However, children with
ESKD may have other comorbidities, such as neurocogni-
tive impairment and congenital heart disease, that may
independently influence outcomes. To date, no study had
set out to define the presence of such comorbidities in
a large cohort of pediatric dialysis patients. The Inter-
national Pediatric Peritoneal Dialysis Network (IPPN) is
a voluntary global registry that collects data, including
data about comorbidities, on children maintained on
chronic peritoneal dialysis (CPD). The objectives of the
present study were to characterize the prevalence of
comorbidities in this multicenter international cohort
and to begin to evaluate potential associations between
comorbidity and hospitalization rates and mortality.

METHODS

The IPPN was established in 2007 and currently col-
lects comprehensive patient, clinical, and laboratory
information on children maintained on CPD at 87 centers
in 33 countries around the world. Datainput to the IPPN
registryisvoluntary and performed exclusively using an
Internet-based web platform (http://www.pedpd.org).
The patient characteristics collected at entry to the
registry are age, sex, cause of ESKD, age atinitiation of
CPD, and presence of comorbidities, including a defined
syndrome, cognitive impairment, motor impairment,
cardiacabnormalities, pulmonary abnormalities, ocular
abnormalities, and hearing impairment. A separate
yes-or-no response is requested to indicate the pres-
ence or absence of each comorbidity. If a comorbidity is
indicated as present, free-text responses are solicited
to describe the comorbidity. Patient updates, including
clinical and laboratory data, are requested at 6-month
intervals. Data requested at each update include the
number of hospitalizations and the number of hospital
days in the preceding 6 months. Termination forms are
requested when a patient permanently discontinues CPD
attheenrolling center because of kidney transplantation,
transfer to hemodialysis, transfer to another center,
death, or other reason.

Data protection is ensured by pseudonymized data
input. The data are automatically checked for plausibility
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and completeness. Approval for the registry project was
obtained from localinstitutional review boards or ethics
committees and informed consent was obtained from the
patients ortheir legal guardians, or both, when required
by local review boards.

To define the prevalence of comorbidities, the study
cohortincluded all patients enrolled in the registry for
whom at least 1 comorbidity was indicated as present
or absent, and who had been 0 to less than 20 years of
age at the time of dialysis initiation. For the purposes of
the study, cognitive abnormalities were grouped into 10
subcategories: severe cognitiveimpairment, mild cogni-
tiveimpairment, cognitiveimpairment without specified
severity, learning disability, behavioral or psychiatric
abnormalities, pervasive developmental disorder, central
nervous system malformations, hypoxic orischemic cen-
tral nervous systeminjury, seizures, and other secondary
or unspecified impairment. Motor abnormalities were
grouped into 7 subcategories: severe motorimpairment,
mild motor impairment, motor impairment without
specified severity, neuropathy or undefined hypotonia,
central nervous system malformations, skeletal mal-
formations, and other secondary or unspecified motor
delay. Cardiac abnormalities included 6 subcategories:
complex congenital heart disease, mild congenital heart
disease, valvular disease, heart transplant, cardiomyo-
pathy, and other or unspecified abnormality. Pulmonary
abnormalities included 5 subcategories: pulmonary
hypoplasia, bronchopulmonary dysplasia, obstructive
sleep apnea, recurrentinfection orinflammatory disease,
and otherabnormality. Ocularabnormalitiesincluded 11
subcategories: optic nerve abnormalities, strabismus,
ametropia, nystagmus, retinal abnormalities, cranial
nerve abnormalities, cataracts, other cornealabnormali-
ties, blindness, and other or unspecified abnormality.
Hearing abnormalities were categorized as deafness or
hearing impairment.

Clinical characteristics of patients identified as having
any comorbidity were compared with characteristics of
those having no comorbidity. The variables compared
included age at dialysis initiation, duration of dialysis
at study enrollment, and cause of ESKD. These char-
acteristics and the presence of other comorbidities
were also compared in the cohorts of patients with and
without a defined syndrome, cognitive abnormality,
cardiac abnormality, or pulmonary abnormality. For
analytic purposes, the causes of ESKD were categorized
as congenital anomalies of the kidney and urinary tract
(CAKUT) and others.

Hospitalization rates are presented as number of
hospital days per 100 patient-days at risk and were
calculated by dividing the total number of hospital days
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during the observation period by the number of days
in the observation period for the patient, multiplied by
100. The observation period was counted as the number
of days from the first update for the patient through
the most recent update. Data entry for the present
analysis was closed on 4 April 2012. Patients without
2 clinical updates were excluded from the hospitaliza-
tion analysis. Survival rates were calculated from time
of study entry until termination because of death.
Patients were censored at the time of termination from
the registry.

Data are expressed as median and interquartile range
(IQR). Differences in group medians were assessed
using a Wilcoxon signed-rank test, and differences in
proportions were assessed using the chi-square test. The
survivalanalysis used Kaplan-Meier curves and log-rank
tests to compare mortality in patients with and without
any comorbidity, and with and without cognitive, cardiac,
or pulmonary comorbidity. Data were analyzed using the
SAS software application (version 9.2: SAS Institute,
Cary, NC, USA).

RESULTS

Baseline demographic data were available for 1844
patients, 5 of whom had missing comorbidity data. At
the time of dialysis initiation, 9 patients were 20 years
orolder, and so the final cohortincluded 1830 patients.
Median age of the cohort at dialysis initiation was 9.1
years (IQR: 10.9 years) and median duration of dialysis
at registry entry was 0.5 years (IQR: 1.2 years). Of the
1830 patients, 1014 (55.4%) were male, and CAKUT
was identified as the underlying cause of ESKD in 815
patients (44.5%).

Of the 1830 patients, 602 (32.9%) were reported to
have at least 1 comorbidity. Table 1 shows the percentage
of patients reported in each of the comorbidity categories
and subcategories. Some form of cognitive abnormality
wasidentified for 283 patients (15.5%), with 117 (6.4%)
having severe impairment and 107 (5.8%) having mild
impairment. Cardiac abnormalities were reported in 167
patients (9.1%), including complex congenital heart
disease in 22. Pulmonary abnormalities were reported
in 76 (4.2%) patients.

Compared with patients not having a comorbidity,
patients with a comorbidity were significantly younger
at dialysis initiation [7.9 years (IQR: 11.7 years) vs 9.5
years (IQR: 10.4 years), p<0.001], had a longer duration
of dialysis at entry into the registry [0.5 years (IQR: 1.3
years) vs 0.4 years (IQR: 1.2 years), p = 0.04], and were
more likely to have CAKUT as the cause of ESKD (48.2%
Vs 42.8%, p=0.028).
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TABLE 1
Prevalence of Comorbidities in an International Pediatric
Peritoneal Dialysis Network Cohort of 1830 Patients

Patients
Comorbidity [n (%)]
Any 602 (32.9)
Cognitive abnormality 283 (15.5)?
Mild cognitive impairment 107 (5.8)
Severe cognitive impairment 117 (6.4)
Cognitive impairment, severity unspecified 15 (0.8)
Behavioral or psychiatric disorder 9(0.5)
Seizures 8(0.4)
Central nervous system malformations 5(0.3)
Hypoxicischemic injury 14(0.8)
Pervasive developmental disorder 8(0.4)
Learning disability 9(0.5)
Other secondary impairment or unspecified 7 (0.4)
Motor abnormality 230 (12.6)?
Mild motor impairment 96 (5.2)
Severe motor impairment 63 (3.4)
Motor impairment, severity unspecified 28 (1.5)
Neuropathy or unspecified hypotonia 3(0.2)
Central nervous system malformations 1(0.05)
Skeletal malformations 7(0.4)

Other secondary motor delay or unspecified 32 (1.7)

Ocular abnormality 212 (11.6)?
Optic nerve abnormalities 13 (0.7)
Strabismus 20 (1.1)
Ametropia 53(2.9)
Nystagmus 12 (0.7)
Retinal abnormalities 34(1.8)
Cranial nerve abnormalities 5(0.3)
Cataract 11 (0.6)
Coloboma 7 (0.4)
Corneal abnormalities, other 12 (0.7)
Blindness 12 (0.7)
Other or unspecified 43 (2.3)

Hearing abnormality 101 (5.5)
Hearing impaired 84 (4.6)
Deafness 17 (0.9)

Pulmonary abnormality 76 (4.2)?
Pulmonary hypoplasia 30(1.6)
Bronchopulmonary dysplasia 10 (0.5)
Obstructive sleep apnea 4(0.2)
Infections orinflammatory disease 8(0.4)
Other 24 (1.3)

Cardiac abnormality 167 (9.1)2
Complex congenital heart disease 22 (1.2)
Mild congenital heart disease 44 (2.4)
Cardiomyopathy 42 (2.3)
Valvular or vascular disease 41(2.2)
Heart transplant 3(0.2)
Other or unspecified 14 (0.8)

2 Percentagesin the associated subcategories may add to more
than the overall percentage, because patients may have had
more than one subcategory of this comorbidity type.
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TABLE 2
Syndromes Present in 150 Pediatric Chronic
Peritoneal Dialysis Patients Registered
in the International Pediatric
Peritoneal Dialysis Network

Patients
Syndrome (n)

Ciliopathies® 30
Down syndrome and other chromosomal
disorders 17
VACTERL association 10
Alport
Pierson
Cystinosis
Wilms tumor 1 or Denys-Drash or Frasier
Mitochondrial disorders
Nail-patella
Achondroplasia or other skeletal dysplasia
Brachio-oto-renal
Storage disease
Wolf-Hirschhorn
Cornelia de Lange
Dandy-Walker
Galloway Mowat
Lowe
Noonan
Pierre Robin
Other, unknown, or unspecified

\e)

PPN WWLWNDWNDNDNMNG

N
o

2@ Joubert (n=13), Bardet-Biedl (n=5), Jeune (n=5), Senior
Loken (n=4), nephronophthisis (n=2), Meckel (n =1).
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Anidentified syndrome was reported in 150 patients
(8.2%). Table 2 lists syndromes that were found in at least
2 patientsin the cohort. An additional 29 syndromes were
presentinasingle patient each. Age at dialysis initiation
[9.1years (IQR: 8.9 years) vs 9.1 years (IQR: 11.0 years),
p=0.356], duration of dialysis at study entry [0.5 years
(IQR: 1.4 years) vs 0.4 years (IQR: 1.2 years), p=0.125],
and percentage of patients with CAKUT as the cause of
ESKD (40.7% vs 44.9%, p = 0.320) were not different
between the syndromic and nonsyndromic patients.

Table 3 shows, for the various comorbidity catego-
ries, the percentage of patients having the comorbidity
in isolation or associated with a syndrome. Each of the
comorbidity categories was significantly more likely to
be reported in patients with a defined syndrome thanin
patients without.

Figure 1 shows the percentage of patients with mul-
tiple comorbiditiesin the entire cohortandin the groups
with and without anidentified syndrome, and with CAKUT
asthe cause of ESKD. Of the 150 patients with a syndrome,
128 (85%) had at least 1 nonrenal comorbidity, and 96
(64%) had multiple comorbidities.

A comparison of patients having a reported cognitive
abnormality with the remainder of the cohort revealed
that patients with a cognitive abnormality were signifi-
cantly younger at dialysis initiation [6.5 years (IQR: 10.7
years) vs 9.4 years (IQR: 10.9 years), p < 0.001], had
a longer duration of dialysis at study entry [0.6 years
(IQR: 1.5 years) vs 0.4 years (IQR: 1.2 years), p=0.003],
were more likely to have a cardiac or pulmonary ab-
normality (27.6% vs 9.1%, p < 0.001), and were more

TABLE 3
Prevalence of Comorbidity in Pediatric Chronic Peritoneal Dialysis Patients With and Without a Defined Syndrome
Patients
Nonsyndromic Syndromic Overall p
Variable [n (%)] [n (%)] [n (%)] Value®
Total cohort 1680 150 1830
Cognitive abnormalities 199 (11.8) 84 (56.0) 283 (15.5) <0.001
Mild cognitive impairment 86 (5.1) 21 (14.0) 107 (50.8) <0.001
Severe cognitive impairment 72 (4.3) 45 (30.0) 117 (60.4) <0.001
Motor impairment 159 (9.5) 71 (47.3) 230 (12.6) <0.001
Mild motor impairment 72 (4.3) 24 (16.0) 96 (50.2) <0.001
Severe motor impairment 42 (2.5) 21 (14.0) 63 (30.4) <0.001
Ocular abnormalities 149 (8.9) 63 (42.0) 212 (11.6) <0.001
Hearing abnormalities 72 (4.3) 29 (19.3) 101 (5.5) <0.001
Pulmonary abnormalities 60 (3.6) 16 (10.7) 76 (4.2) <0.001
Cardiac abnormalities 131 (7.8) 36 (24.0) 167 (9.1) <0.001
Complex congenital heart disease 14 (0.8) 8(5.3) 22 (1.2) <0.001
Mild congenital heart disease 32(1.9) 12 (8.0) 44 (2.4) <0.001

@ By chi-square test.
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Figure 1 — Percentage of patients having multiple comor-
bidities with and without a syndrome and having CAKUT
(congenital anomalies of the kidney and urinary tract) as the
cause of end-stage kidney disease.

likely to have CAKUT as the underlying cause of ESKD
(55.1% vs 42.6%, p < 0.001). For patients with cardiac
abnormalities, median age at dialysis initiation was also
significantly lower than it was in patients without a car-
diacabnormality [7.4 years (IQR: 11.7 years) vs 9.2 years
(IQR: 10.6 years), p = 0.014], and CAKUT was more
commonly the cause of ESKD (52.1% vs 43.8%,
p = 0.039). However, duration of dialysis at study en-
try was not different between the groups [0.5 years
(IQR: 1.1 years) vs 0.5 years (IQR: 1.3 years), p=0.842].
Similarly, patients with pulmonary abnormalities were
younger at dialysis initiation [2.8 years (IQR: 10.7 years)
vs 9.2 years (IQR: 10.6 years), p < 0.001] and more
likely to have CAKUT (59.2% vs 43.9%, p = 0.009), but
duration of dialysis at study entry was not significantly
different between patients with and without pulmo-
nary abnormalities [0.5 years (IQR: 1.3 years) vs 0.5
(IQR: 1.2 years), p=0.859].

Of the 1830 patients, 1134 (62%) had at least 2
updates submitted and were included in the hospi-
talization analysis. The median duration of follow up
was 15.2 months (range: 0.2 - 80.9 months). The
median hospitalization rate (days per 100 patient-
days at risk) for the 1134 patients was 1.4 (IQR: 4.7).
Table 4 compares hospitalization rates for patients
with and without a comorbidity. Patients with any co-
morbidity had a higher hospitalization rate than did
patients without a comorbidity. In addition, patients
with a motor, pulmonary, or cardiac abnormality had a

JULY 2012 - VOL. 32, NO. 4 PDI

TABLE 4
Mean Hospitalization Rates? in Patients?
With and Without Comorbidities

Comorbidity Comorbidity p
type Present Absent Value®
Any
Patients (n) 392 742 0.001
Hospitalization rate 1.7 (5.8) 1.2(3.9)
Cognitive abnormality
Patients (n) 191 943 0.245
Hospitalization rate 1.5(5.8) 1.3 (4.6)
Motor abnormality
Patients (n) 154 980 0.041
Hospitalization rate 1.8 (6.4) 1.3 (4.6)
Ocular abnormality
Patients (n) 137 997 0.427
Hospitalization rate 1.5(5.1) 1.4 (4.7)
Hearing abnormality
Patients (n) 73 1061 0.568
Hospitalization rate 1.3(5.6) 1.4(4.7)
Pulmonary abnormality
Patients (n) 49 1085 0.06
Hospitalization rate 3.2(6.8) 1.4 (4.6)
Cardiac abnormality
Patients (n) 115 1019 0.014
Hospitalization rate 1.9 (6.0) 1.3 (4.5)
Syndrome
Patients (n) 99 1035 0.522
Hospitalization rate 1.5(5.3) 1.4(4.7)

2 Per 100 patient-days at risk. Calculated as [hospital days (n)
during observation period / days (n) in observation period] x
100, and presented as median (interquartile range).

b Number of patients in each category with at least 2 updates
submitted to the registry. Total cohort = 1134.

¢ Chi-square or Wilcoxon (medians) test.

higher hospitalization rate than did patients without
those comorbidities.

Among the 1830 patients in the cohort, 71 were re-
ported to have died. The most frequent causes of death
were infections (31%) and cardiac causes (25%), with
10 deaths (14.1%) being attributed to dialysis-related
infections; 4 (5.6%), to noninfectious dialysis com-
plications; 2 (2.8%), to malignancy; and 15 (21.1%),
to other or unknown causes. For the survival analysis,
total follow-up time in the registry was 2095 patient-
years. Figure 2 reveals that, compared with patients not
having a comorbidity, those with any comorbidity had
a significantly lower survival rate during the observa-
tion period (73% vs 90%, p < 0.0001). The same was
true for patients with cognitive abnormalities (63% vs
90%, p <0.0001), cardiac abnormalities (73% vs 84%,
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Figure 2 — Cumulative survival by absence or presence of at
least 1 comorbidity (log-rank p <0.0001).

p <0.001), and pulmonary abnormalities (50% vs 85%,
p<0.0001). Patients with comorbidities were more likely
to die frominfections than were patients without comor-
bid conditions (24 of 43 vs 8 of 28, p < 0.05).

DISCUSSION

The care of children with ESKD has seen significant
improvements over the past several decades, and sur-
vival rates in pediatric patients are typically superior to
those seenin adult ESKD patients (1-5). This difference
is often attributed to the fact that pediatric patients
have fewer comorbidities. Although the specific co-
morbidities that contribute to higher hospitalization
rates and mortality in adults may not be common in
children with ESKD, other comorbidities—including
those associated with syndromes—are certainly present.
Our study demonstrates that a third of pediatric CPD
patients in a large international cohort have at least 1
reported comorbidity.

The most common comorbidity was cognitive impair-
ment, with 15.5% of patients having some cognitive ab-
normality. For 9% of the patients, a cardiac abnormality
was reported, and for 4%, a pulmonary abnormality. Of
the 150 patients with an identified syndrome (8.2%), a
large proportion had at least 1 nonrenal comorbidity.
However, comorbidities were not limited to syndromic pa-
tients. Patients with a comorbidity were more likely than
those without to have CAKUT as the cause of their ESKD,
and although some of the comorbidities may be related
to the oligohydramnios or early development of chronic
kidney disease often seen with CAKUT, co-existence of
these comorbidities may also support the notion that
genetic factors might be implicated in both kidney mal-
formation and other organ dysfunction or malformation
in a significant number of patients (6,7).

COMORBIDITIES IN PEDIATRIC CPD

The data reported here reinforce the results of earlier
small studies that emphasized the impact of comorbidi-
ties on outcomesin children with ESKD (8-10). In one of
the studies, which reviewed the course of 137 children
initiating dialysis at less than 6 years of age, the pres-
ence of pulmonary disease or hypoplasia (or both) was
significantly associated with an increased risk for death
(8). In a more recent retrospective study of 52 patients
who initiated CPD during infancy and who were treated
atasingle center overa 25-year period, the patients with
comorbidities (including pulmonary hypoplasia, central
nervous system disease, or a recognized syndrome)
also had a significantly increased risk for mortality (9).
Both of the foregoing studies focused on the outcomes
of infants on dialysis, because data from large multi-
center registries have consistently demonstrated that,
among children on dialysis, the youngest age group has
the highest risk for mortality (1-5). In a single-center
study from Taiwan of 29 pediatric dialysis patients,
including older children and adolescents, Tsai et al.
demonstrated in univariate analysis that the presence
of comorbid disease was associated with an increased
risk for mortality; however, in the multivariate analysis
of that relatively small cohort, only low serum albumin,
and not comorbidity, was independently associated
with mortality (10).

Although several studies have used large registries
and databases to demonstrate important associations
between clinical parameters (including low albumin,
anemia, and poor linear growth) and poor outcomes in
pediatric dialysis patients, the registriesinvolved do not
routinely collect data concerning the types of comorbidi-
ties typically seenin pediatric ESKD patients (11-16). The
IPPN is the only multicenter registry to capture data on
the presence of those comorbidities, making it possible,
forthefirsttime, to study the potentialimpact of comor-
bidities on outcomes in pediatric CPD patients beyond
the newborn period. In fact, in a univariate analysis,
the data demonstrate that the presence of a comorbidity
(compared with an absence of comorbidities) is associ-
ated with a significantly higher hospitalization rateand a
higher rate of mortality. The data are largely descriptive
and multivariate analyses are clearly required to better
define the impact of the comorbidities on outcomes.
In particular, the effects of age, regional variations in
determining eligibility for dialysis and indications for
hospitalization, and other clinical parameters associated
with increased risk for poor outcomes will need to be ac-
counted for. As the registry matures, additional data on
hospitalization and mortality may support such analyses.
Notably, regionalvariationsin the prevalence of comor-
bidities among patients in the IPPN are discussed in an
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accompanying article in this issue of Peritoneal Dialysis
International (17).

Our study has several other limitations. The registry
is voluntary, and therefore patient enrollment and sub-
mission of patient updates and terminations may not be
complete. In fact, nearly 700 patients did not have an at
least 2 updates at the close of the data entry for the pres-
ent study, and they were excluded from the hospitaliza-
tion analysis. Enrollmentin the study was not limited to
incident patients, and therefore patients who died before
a center joined the registry or before consent to enroll
could be obtained would not have been captured. In ad-
dition, deaths that occurred after termination because
of transfer to hemodialysis, kidney transplantation, or
transfer to another facility were also not captured. The
survival analysis therefore focused on survival only be-
ginning atthe time of entryinto the registry, and patients
were censored at termination. In addition, the presence
of comorbidities may have been underreported. How-
ever, to minimize underreporting, the online data entry
is structured to prompt for a response—either “yes” or
“no”—in each comorbidity category; andin fact, only 5 of
the 1844 patients entered into the registry at the time of
the presentanalysis did not have data entered for at least
1 comorbidity. Finally, although participationin the IPPN
is open to any center caring for pediatric CPD patients,
participationis not universal, and the demographics and
characteristics (including comorbidities) of the patients
cared for at the participating centers may not be repre-
sentative of all children with ESKD. Clearly, the present
study does notinclude children on hemodialysis or with
a functioning kidney graft. However, the study does
represent the largest cohort of pediatric CPD patients
about whom comorbidity data have been collected. Ad-
ditional strengths of the analysis are the international
nature of the registry and the rigorous nature of the
data validation that is performed, including additional
checks for plausibility for all variables included in the
current analyses.

CONCLUSIONS

Our analysis demonstrates that up to one third of
pediatric patients receiving CPD in pediatric centers
around the globe have at least 1 co-existing nonrenal
comorbidity and that many have multiple comorbidities.
The presence of comorbidities appears to be associated
with a higher hospitalization rate and a lower patient
survival rate. Additional data collection and analyses
should more clearly define the impact of comorbidities
compared with those of modifiable clinical parameters
(including dialysis adequacy and hemoglobin, fluid, and
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blood pressure control) on outcomes in this complex
patient population.
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