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Abstract
Background  Peritoneal dialysis (PD)is the preferred mode of kidney replacement therapy (KRT) in infants and young chil-
dren with kidney failure. Hemodialysis (HD) is used less often due to the technical challenges and risk of complications in 
smaller patients. There are limited data on chronic HD in this patient population.
Methods  This was a retrospective study of children younger than 24 months on HD and PD in the North American Pediat-
ric Renal Trials and Collaborative Studies (NAPRTCS) registry between January 1992 and December 2018. We compared 
demographic, clinical, and laboratory data and outcomes, including patient survival and kidney transplantation.
Results  We identified 1125 infants and toddlers younger than 2 years of age who initiated KRT from January 1992 to 
December 2018. Of those, 1011 (89.8%) initiated peritoneal dialysis and 114 (10.2%) initiated hemodialysis. Median (IQR) 
age at HD onset was 12 (5.6–18.7) months compared to 4.6 (0.8–11.7) months at PD onset (p < 0.001). The primary cause 
of kidney failure with replacement therapy was congenital anomalies of the kidney and urinary tract (56.2% of PD versus 
39.5% of HD group). Patients on HD had superior growth and nutrition markers than those on PD. Patient survival was 
similar between the two groups.
Conclusions  While HD may not be the modality of choice for chronic KRT in younger children, 10% of children younger 
than 24 months of age receive maintenance HD and the numbers have increased over time. Patient survival on dialysis is 
similar irrespective of dialysis modality.
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Introduction

Management of infants and toddlers with kidney failure with 
replacement therapy (KFRT) can be challenging. Peritoneal 
dialysis (PD) is often the preferred mode of KRT in infants 
and young children with KFRT, particularly in those younger 
than 5 years of age [1, 2]. Maintenance hemodialysis (HD) 

is technically more challenging in younger age groups and 
can be associated with high morbidity and mortality [2–5]. 
Challenges include relatively higher extracorporeal blood 
volume of HD circuits necessitating blood priming and the 
need for long-term vascular access with its associated risk 
of catheter-related bloodstream infections [6, 7]. Younger 
patients with KFRT, particularly those with congenital 
anomalies of the kidneys and urinary tract (CAKUT), may 
have higher nutrition and volume requirements necessitat-
ing more frequent dialysis than the traditional thrice-weekly 
sessions [1, 8–10].

According to the NAPRTCS Dialysis Report, 14.9% 
of children on maintenance dialysis were younger than 
2 years at initiation of dialysis therapy (including both PD 
and HD) from 2002 to 2011 compared to 13.4% between 
1992 and 2001 [11]. The same data demonstrate an overall 
increase in the number of children receiving HD despite the 
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technical challenges. The proportion of children receiving 
HD increased from 36% (1992–2001) to 42% (2001–2011) 
[11].

While there has been an increase in the number of infants 
and young children receiving HD treatment, there are limited 
current data on the outcomes of this population in North 
America. Most data on infants undergoing HD are from 
small single-center studies [3–5, 12]. Feinstein et al. com-
pared outcomes of 20 patients who initiated dialysis at less 
than 1 year of age with 14 patients who started dialysis at 
age 1–3 years [3]. Mortality in those less than 1 year old 
was 50% compared to 7.1% in those in the older group. The 
younger cohort also had significantly longer hospital stays 
during the first 3 months of dialysis compared to those in the 
older group [3]. More patients in the older group were trans-
planted during the study period (92% versus 45%). Another 
single-center study examined 18 infants who initiated HD 
therapy at less than 12 months of age, followed from 1997 
to 2013 [4]. Pollack et al. reported a 39% mortality rate (7 of 
18) over the 16-year period of the study. Five (28%) eventu-
ally received a kidney transplant [4]. Interestingly, Quin-
lan et al. reported no deaths in their study of 10 patients 
(< 10 kg, ages ranging from 4 to 22 months at initiation of 
HD) over a 10-year period, which was attributed to the small 
cohort size and general lack of co-morbidities [12].

We aimed to use the NAPRTCS dialysis registry to 
compare clinical characteristics and outcomes of patients 
younger than 2 years of age on HD and PD. We also com-
pared the HD practice patterns in children younger than 
2 years of age with patients between 2 and 5 years of age.

Methods

Patients and methods

NAPRTCS is a voluntary registry database that collects 
information from participating centers throughout North 
America on patients younger than 21 years of age at the 
time of enrollment. The details of NAPRTCS registry have 
been previously described [11, 13]. The registry has three 
arms: chronic kidney disease, dialysis, and kidney trans-
plant. Local institutional review board approval is obtained 
at each center for data entry and the data collected from each 
center are sent on a voluntary basis to a data coordinating 
center. Information is collected upon initial registration, with 
follow-up status forms submitted 30 days and 6 months after 
initiation of dialysis and then every 6 months thereafter.

For this analysis, we queried the dialysis registry for 
children who were less than 2 years of age at the time of their 
first HD or PD course after enrolling in NAPRTCS, and those 
who initiated HD at 2–5 years of age. We included patients 
from January 1992 to December 2018 in the NAPRTCS 

dialysis registry. Those who underwent dialysis for < 3 
consecutive months were excluded. We divided the study 
period into three eras, 1992–2000, 2001–2009, and 2010–2018, 
to examine the proportion of patients initiating HD over time.

Statistical analysis

Categorical variables were summarized with counts and 
proportions and compared using Pearson’s chi-squared test 
or Fisher’s exact test (mid-p) in cases where at least 20% 
of expected cell counts were under 5. Continuous variables 
were summarized with median and interquartile range (IQR) 
and compared using the Wilcoxon rank-sum test. Clinical 
outcomes were reported by visit (30 days, 6 months, and 
12 months) and independent comparisons of outcomes by 
modality (PD or HD) were made. Kaplan–Meier survival 
curves were generated by modality for the outcome variables 
of death and transplant. Differences in the distributions of 
time to the outcome variable between modalities were evalu-
ated using the log-rank test. For time-to-event analyses, data 
were censored at 24 months of follow-up or dialysis modal-
ity termination if termination occurred within 24 months of 
dialysis initiation. The Kaplan–Meier estimates for probabil-
ity of survival and probability of transplant at 1 year were 
reported with 95% CI using the log–log method. Multivari-
ate Cox proportional hazards models were fit, adjusting for 
age, sex, non-White race, weight z-score, primary kidney 
disease, and era. In addition, cumulative incidence curves 
were generated by modality, treating transplant, modality 
change, and death as competing events.

Results

Patient characteristics

We identified 1125 infants and toddlers younger than 2 years 
of age who initiated KRT from January 1992 to December 
2018. Of those, 1011 (89.8%) initiated peritoneal dialysis 
and 114 (10.2%) initiated hemodialysis. Baseline character-
istics by initial dialysis modality are shown in Table 1. Some 
patients in both cohorts had a history of dialysis prior to 
being registered in NAPRTCS; however, additional details of 
previous dialysis were not available (61.6% in HD cohort and 
54.5% in PD cohort). The median (IQR) age of patients start-
ing HD was 12 (5.6–18.7) months compared to 4.6 (0.8–11.7) 
months for those starting PD (p < 0.001). There was no sig-
nificant difference in the sex distribution between the cohorts 
(36% females in HD, 33% in PD; p = 0.544). There were 
more non-White patients who initiated HD compared to PD 
(50.9% vs. 38.4%, p = 0.013). The most common underlying 
etiology for KFRT for the entire cohort was CAKUT. How-
ever, CAKUT was less common in the HD cohort compared 
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to PD (39.5% vs. 56.2%, p = 0.005). One hundred and twenty-
two NAPRTCS centers contributed to this study. There was 
considerable variability in the size of the centers, with patient 
enrollment ranging from 1 to 70 patients. Twenty-eight cent-
ers (25%) had more than 25 patients in this study.

Dialysis initiation era

We examined the proportion of children younger than 
2 years of age initiating HD over the study period which 
was divided into three eras: 1992–2000, 2001–2009, and 
2010–2018. The proportion of patients initiating HD 
increased over the three eras: 6.8%, 11.1%, and 16.2%, 
respectively (Cochran–Armitage p-value < 0.001).

Clinical outcomes of Infants (< 2 years) 
on hemodialysis versus peritoneal dialysis

Hemoglobin and anemia management

Median hematocrit values for the HD cohort were signifi-
cantly lower at 30 days and 6 months post dialysis initiation 
compared to the PD cohort (Table 2). Similarly, more patients 
in the HD cohort had a hematocrit < 30% at 30 days (68.9% 
for HD vs. 42.4% for PD, p < 0.001) and 6 months (55.2% for 
HD vs. 34% for PD, p < 0.05). Use of erythropoiesis-stimu-
lating agents (ESA) was similar between the cohorts. At each 

follow-up point, a higher proportion of patients undergoing 
HD were documented as having received a blood transfusion. 
Data on the dose of ESA were not available.

Growth and nutrition

Overall, markers of growth and nutrition were superior 
for children on HD compared to PD. Weight and Z-scores 
at dialysis initiation and at 30  days post initiation were 
significantly higher in patients who initiated HD compared 
to those starting PD (Table 2). While there was improvement 
in both groups over time, children on PD continued to have 
lower weight Z-scores. Similar trends were seen in linear growth. 
There was no significant difference in the proportion of patients 
prescribed growth hormone in the two cohorts. Serum albumin 
remained significantly higher in patients on HD at all follow-up 
points.

Hypertension

Hypertension was defined as having either systolic blood 
pressure (BP) or diastolic BP greater than or equal to the 
95th percentile for age and sex. There was no significant 
difference in the incidence of hypertension between the HD 
and PD cohorts. There were limited data on blood pressure 
control or antihypertensive drug use.

Table 1   Patient characteristics 
for patients < 2 years of age 
undergoing hemodialysis versus 
peritoneal dialysis

Continuous variables are presented as median (interquartile range) and categorical variables as number 
(percentage)
kg, kilograms; SDS, standard deviation scores; cm, centimeters; CAKUT, congenital anomalies of kidneys 
and urinary tract
* p < 0.05; **p < 0.001

Hemodialysis
n = 114

Peritoneal Dialysis
n = 1011

Age (months) 12 (5.58, 18.69) 4.66 (0.8, 11.7)**
Sex (Female) 41 (36%) 335 (33%)
Weight at onset (kg) 8.4 (7, 10.8) 6.2 (4.3, 8.6)**
Weight Z-score (SDS)  − 1.51 (− 2.98, − 0.59)  − 2.18 (− 3.16, − 1.1)*
Height (cm) 69.75 (65.4, 79) 62 (54.5, 71)**
Height Z-score (SDS)  − 2.03 (− 3.38, − 0.75)  − 2.49 (− 3.7, − 1.44)
Primary kidney disease

  CAKUT
  Non-CAKUT

45 (39.5%)
69 (60.5%)

568 (56.2%)**
443 (43.8%)

Race
  Non-White
  White

58 (50.9%)
56 (49.1%)

388 (38.4%)
623 (61.6%)*

Dialysis Initiation Era
  1992–2000 (n = 555)
  2001–2009 (n = 323)
  2010–2018 (n = 247)

38 (6.8%)
36 (11.1%)
40 (16.2%)

517 (93.2%)**
287 (88.9%)
207 (83.8%)

Prior History of Dialysis (Yes) 69 (61.6%) 545 (54.5%)

1119Pediatric Nephrology (2022) 37:1117–1124



1 3

Hemodialysis prescription

We compared the HD prescription between children 
younger than 2 years of age and those between 2 and 
5 years of age (Table 3). At 30 days post dialysis ini-
tiation, a higher proportion of children younger than 

2 years of age had dialysis sessions that lasted less than 
3 h (63.3% vs. 53.8%, p > 0.05) and underwent dialysis 4 
or more times per week (25% vs. 2.8%, p < 0.05). In the 
younger patients, 75% achieved a single pool Kt/V > 1.2 
compared to 91% in the older cohort (p < 0.001).

Table 2   Clinical outcomes for patients < 2 years of age undergoing peritoneal dialysis and hemodialysis

Continuous variables are presented as median (first quartile, third quartile) and categorical variables as number (percentage). Due to the vari-
ation in the number of patients at each data point, the total n has been specified in the table as appropriate. Hypertension is defined as having 
either SBP or DBP greater than or equal to the 95th percentile for age and sex
ESA: Erythropoiesis stimulating agent; *p < 0.05; ** p < 0.001

Modality

Characteristic Time of follow-up Hemodialysis Peritoneal dialysis

Hematocrit 30 days 28 (24, 32)
(n = 86)

32 (28, 26)**
(n = 837)

6 months 31.7 (27.3, 35.8)
(n = 62)

33 (29.3, 36.8)*
(n = 715)

12 months 32.2 (28.7, 35.6)
(n = 35)

32.3 (29.1, 36.1)
(n = 537)

Number of patients with hematocrit < 30 30 days 31 (68.9%) 370 (42.4%)**
6 months 21 (55.2%) 251 (34%)*
12 months 11 (47.8%) 209 (37.4%)

ESA Use 30 days 40 (88.9%) 765 (87.6%)
6 months 36 (94.7%) 687 (93.1%)
12 months 20 (87%) 527 (94.4%)

Number of patients with Blood Transfusion Since 
Last Visit

30 days 32 (37.2%) 194 (23.1%)*
6 months 18 (28.6%) 93 (13%)**
12 months 11 (30.6%) 58 (10.7%)**

Weight Z-scores 30 days  − 1.13 (− 1.99, − 0.29)
(n = 83)

 − 2.21 (− 3.2, − 1.15)*
(n = 827)

6 months  − 0.98 (− 2.06, − 0.06)
(n = 58)

 − 1.84 (− 2.96, − 0.77)
(n = 725)

12 months  − 0.75 (− 1.97, 0.25)
(n = 29)

 − 1.51 (− 2.74, − 0.5)
(n = 533)

Albumin 30 days 3.8 (3, 4.2)
(n = 55)

3.3 (1, 5.4)**
(n = 351)

6 months 4.1 (2.6, 5.4)
(n = 46)

3.4 (1.8, 5) **
(n = 338)

12 months 4.2 (3.1, 5.6)
(n = 24)

3.5 (1.7, 5.1) **
(n = 290)

Height Z-scores 30 days  − 1.85 (− 2.95, − 0.76)
(n = 77)

 − 2.51 (− 3.77, − 1.47)*
(n = 778)

6 months  − 1.74 (− 3.05, − 0.86)
(n = 50)

 − 2.33 (− 3.43, − 1.26)*
(n = 711)

12 months  − 1.9 (− 2.9, − 0.98)
(n = 29)

 − 2.23 (− 3.21, − 1.27)
(n = 533)

Growth Hormone Use 30 days 3 (6.7%) 73 (8.4%)
6 months 9 (23.7%) 127 (17.2%)
12 months 6 (26.1%) 162 (29%)

Hypertension 30 days 22 (68.8%) 481 (68.5%)
6 months 19 (73.1%) 406 (63%)
12 months 15 (88.2%) 330 (66.9%)
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Long‑term outcomes

The most common reason for termination of dialysis was 
transplantation. The proportion (95% CI) terminating for 
transplant was 28% (19–40) for the HD cohort and 16% 
(14–19) in the PD cohort. Time to transplantation was simi-
lar for patients on PD or HD between 0 and 24 months after 
dialysis initiation (19.5 months for HD and 23.8 months for 
PD, p = 0.1; Fig. 1). For time to transplantation, no signifi-
cant difference between infants on HD vs. PD was found in 
Cox proportional hazards model stratified by age (< 1 year 
vs >  = 1 year) and adjusted for non-White race, sex, weight 
Z-score, primary kidney disease (CAKUT vs. non-CAKUT), 
and era. The hazard ratio for HD versus PD was 1.20 (95% 
CI: 0.83, 1.74).

Patient survival over 24 months post dialysis initiation 
was also similar for the 2 cohorts (96% for HD vs. 91% 
for PD, p = 0.057; Fig. 2). No significant difference in sur-
vival between infants on HD vs. PD was found in a Cox pro-
portional hazards model adjusted for age, non-White race, 
sex, weight Z-score, primary kidney disease (CAKUT vs. 

non-CAKUT), and era. The hazard ratio for HD versus PD 
was 1.34 (95% CI: 0.23, 2.37).

HD patients were more likely to terminate their dialysis 
course with a switch in modality in the first 11 months after 
dialysis initiation compared to other reasons for termina-
tion, after which transplantation became the predominant 
reason for termination (Table 4; Figure S1). In contrast, PD 
patients were less likely to switch modality (Figure S2). The 
cumulative incidence of transplantation was similar between 
PD and HD patients.

Discussion

We present data from the NAPRTCS dialysis registry com-
paring clinical characteristics and outcomes of patients less 
than 2 years of age on HD and PD. In addition, we describe 
the HD practice patterns in children less than 2 years of age 
and those between 2 and 5 years of age.

Overall, 10% of infants and children in this age group on 
maintenance dialysis received HD, and the proportion of 

Table 3   Dialysis characteristics 
for patients undergoing 
hemodialysis (age < 2 years vs. 
age 2–5 years)

Variable Time point Age < 2 yo Age 2–5 yo p value

Hours per treatment (category) 30 days 3 +  11 (36.7%) 66 (46.2%) 0.369
 < 3 19 (63.3%) 77 (53.8%)

Hours per treatment (numeric) 30 days Median (Q1, Q3) 3.0 (2.5, 3.5) 3.0 (3.0. 3.5) 0.618
Kt/V category 30 days 1.2 +  12 (75%) 75 (91.5%) 0.047

 < 1.2 4 (25%) 7 (8.5%)
Number of treatments /week 30 days 4 +  9 (25%) 6 (2.8%)  < 0.001

 < 4 27 (75%) 210 (97.2%)

Fig. 1   Kaplan–Meier curves 
showing probability of trans-
plantation post initiation of 
dialysis, p = 0.100
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patients younger than 2 years of age on HD has increased 
over time. Infants and children younger than 2 years starting 
HD were more likely to be older and non-White compared 
to those starting PD. Those on HD had superior markers 
of nutrition such as weight and height Z-scores and albu-
min, but lower hematocrit values compared to those on PD, 
despite similar rates of ESA use. The time to transplantation 
was slightly shorter for patients on HD compared to PD, 
and at each time point HD patients had a higher probability 
of transplantation, but this was not statistically significant. 
Probability of patient survival was independent of modality, 
similar to what has been described previously.

Hemodialysis is not the preferred first-line modality 
of KRT in young children. Peritoneal dialysis has sev-
eral advantages over HD, including no need for vascu-
lar access, ability to perform dialysis at home, and fewer 

restrictions on diet and daily fluid intake. However, PD 
may not always be feasible due to relative or absolute 
contraindications, such as a complex abdominal anatomy, 
and in those situations, HD is the primary modality [1]. 
Hemodialysis may also be a secondary modality in patients 
who were previously on PD after modality failure or due 
to other psychosocial reasons [2, 3, 10]. Additionally, HD 
may also be the initial modality in those who need to ini-
tiate dialysis acutely due to their underlying disease. As 
stated previously, there are challenges associated with HD 
in younger age groups, including hemodynamic instabil-
ity at initiation due to higher extracorporeal volumes, and 
need for more frequent dialysis to achieve appropriate 
fluid balance [1, 6, 7]. Our data show that 10% of children 
less than 2 years of age receive maintenance KRT with 
HD. This is less than what was reported in the European 

Fig. 2   Kaplan–Meier curves 
showing probability of patient 
survival p = 0.057

Table 4   Dialysis termination 
characteristics for patients on 
hemodialysis versus peritoneal 
dialysis (age less than 2 years)

HD PD

Dialysis termination 44 (88%) 569 (85.8%)
Reason for termination Patient transplanted 30 (63.8%) 356 (57.4%)

Modality change 11 (23.4%) 92 (14.8%)
Kidney function returned 1 (2.1%) 43 (6.9%)
Death 4 (8.5%) 100 (16.1%)
Other 1 (2.1%) 29 (4.7%)

Cause of death Infection 2 (20%) 38 (26.4%)
Cancer/malignancy 1 (10%) 3 (2.1%)
Cardiopulmonary 1 (10%) 35 (24.3%)
Hemorrhage 1 (10%) 1 (0.7%)
Other 2 (20%) 38 (26.4%)
Unknown 3 (30%) 29 (20.1%)

1122 Pediatric Nephrology (2022) 37:1117–1124



1 3

Society for Pediatric Nephrology (ESPN)/European Renal 
Association-European Dialysis and Transplant Association 
(ERA–EDTA) Registry study which is the largest study 
of long-term outcomes among infants on HD [2]. Vidal 
et al. found that 13.5% of infants younger than 12 months 
of age initiated HD therapy [2]. However, our data show 
that the proportion of patients initiating HD is increasing 
over time from 6.8% (1992–2000) to 16.2% (2010–2018). 
This may be in part due to improvement in HD technology 
over the recent years, including development of pediatric 
tubing, smaller, high flux filters with more biocompatible 
synthetic membranes, and improved methods of assessing 
dry weight with hematocrit monitoring [14].

We observed a difference in the demographic character-
istics of children younger than 2 years on dialysis. There 
is a significant difference in race between the two dialysis 
modalities with more non-White patients receiving HD than 
PD. This is similar to what has been shown previously that 
White children are more likely to receive PD [15, 16]. In the 
Medicare-ESRD registry, Furth et al. reported that Black 
children were significantly more likely than White children 
to receive hemodialysis (OR, 2.4; 95% CI: 1.7, 3.5), even 
after controlling for other patient and facility characteristics 
in multivariate analysis [15, 16]. They suggested possible 
explanations including differences in socioeconomic status, 
cultural differences and perspectives on home modalities of 
KRT, access to healthcare, and also systematic racial bias 
[16]. We were unable to do additional analyses as data on 
other social determinants of health were incomplete, espe-
cially in the earlier years of the registry.

In addition to the technical challenges noted with the HD 
process itself, younger children may also need more frequent 
dialysis. Occasionally, younger patients may require a pro-
portionately greater fluid intake to provide the appropriate 
nutrition for optimal growth. Studies have also shown that 
intensified dialysis with shorter, more frequent sessions may 
improve growth in some patients [8, 17]. In our study, a sig-
nificantly higher proportion of children less than 2 years of 
age (25%) underwent hemodialysis 4 or more times per week 
when compared to children aged 2–5 years (2.8%). In the 
younger patients, only 75% achieved a single pool Kt/V > 1.2 
compared to 91% in the older cohort. This was likely second-
ary to shorter, more frequent dialysis sessions in the younger 
cohort. Paglialonga et al. described in the Italian Pediatric 
Dialysis Registry that of 21 infants aged < 2 years of age, 
64.7% had 4 or more HD sessions per week at the start of 
therapy [18]. While our proportion of patients receiving 
more frequent dialysis was smaller, it further affirms that 
infants and children < 2 years have a higher burden of care 
on HD compared to those in older groups [18]. This may 
contribute to the “physical, psychological and financial toll” 
that families of children face while on dialysis and is an 
important aspect when choosing KRT modality [19].

Children with KFRT may continue to have challenges 
with growth even after initiation of KRT. In our study, chil-
dren receiving HD had superior markers of growth and nutri-
tion at initiation of dialysis and at follow-up compared to 
those on PD. This is in contrast to previous data from Kaiser 
et al. which showed that continuous ambulatory peritoneal 
dialysis (CAPD) may be superior to cycler/intermittent PD 
(CCPD) and HD [20]. Turenne et al. looked at growth rates 
between PD, HD, and transplant and found that in younger 
children (6 months–4 years of age), growth rates were higher 
in those receiving a transplant compared to dialysis but were 
similar among the different dialysis modalities (CAPD, 
CCPD, and HD) [21]. Various factors may affect growth 
on dialysis, including provision of intradialytic parenteral 
nutrition (IDPN) during HD, absorption of glucose during 
PD, and infections for both modalities. Vidal et al. have pre-
viously reported that infants younger than 1 year of age on 
PD who did not experience peritonitis had better growth 
[2]. We had limited data on IDPN or peritonitis or catheter-
associated blood stream infections to study this.

Patients on HD had lower hematocrits than those on PD, 
despite similar ESA use between the two groups. This is 
similar to what was seen in the ESPN/ERA–EDTA registry. 
There can be multiple reasons for this. Patients undergoing 
HD may have greater blood loss with the HD circuit or may 
have fluid overload around timing of blood draw [2]. Studies 
have also shown that patients undergoing hemodialysis, par-
ticularly those using central catheters and with history of line 
infections, may have chronic inflammation and endothelial 
dysfunction, which may lead to a lower hematocrit [22, 23].

Despite these differences between the patients on HD and 
PD, the transplantation and mortality rates were similar. In 
our study, patient survival on dialysis was similar irrespec-
tive of dialysis modality 24 months after dialysis initiation. 
Vidal et al. found similar findings in their European cohort 
as well [2]. In contrast, Mitsnefes et al. reported a potential 
protective effect of PD over HD in children less than 5 years 
of age in the United States Renal Data System [24]. It is pos-
sible that the effect of technology and development and man-
agement of HD is seen in examining these studies over time.

Our study has some limitations. NAPRTCS is a volun-
tary registry and dependent upon the reporting of informa-
tion from individual centers, with inherent limitations such 
as sampling bias and reporter bias. There was significant 
variability in the size of the centers, with patient enrollment 
ranging from 1 to 70 patients, and most centers contributing 
fewer than 25 patients. Some of the practice patterns we see 
could be from variations in institutional practice and not 
necessarily standard of care. In addition, there are missing 
data on laboratory markers at follow-up time points. The 
timeframe of our cohort spans 26 years, over which technol-
ogy and practice patterns have changed. A large proportion 
of patients in both groups had some dialysis history prior 
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to enrollment in NAPRTCS. The registry does not collect 
additional information on the previous therapy, and we were 
unable to determine if the prior dialysis was acute KRT, 
or another form of maintenance dialysis. We also do not 
have information on whether there was a change in modal-
ity prior to entry into the registry and the reason for that 
change. Finally, we were unable to control for confounders 
such as socioeconomic status and comorbid conditions in 
this analysis, since those data elements were only added to 
the NAPRTCS registry in 2018.

This NAPRTCS analysis demonstrates that while HD may 
not be the modality of choice for chronic KRT in younger 
children, 10% of children younger than 24 months of age 
receive maintenance HD and the numbers have increased 
over time. Patient survival on dialysis is similar irrespective 
of dialysis modality. More data are needed on HD dose and 
prescription in this age group, so that optimal dialysis may 
be provided without increasing burden on families.
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