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¢ Background: Since the mid-1990s, early dialysis ini-
tiation has dramatically increased in many countries. The
Initiating Dialysis Early and Late (IDEAL) study demon-
strated that, compared with late initiation, planned early
initiation of dialysis was associated with comparable clinical
outcomes and increased health care costs. Because residual
renal functionis a key determinant of outcome and is better
preserved with peritoneal dialysis (PD), the present pre-
specified subgroup analysis of the IDEAL trial examined the
effects of early- compared with late-start dialysis on clinical
outcomes in patients whose planned therapy at the time of
randomization was PD.

¢ Methods: Adults with an estimated glomerular filtra-
tion rate (eGFR) of 10 - 15 mL/min/1.73 m? who planned
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to be treated with PD were randomly allocated to commence
dialysis at an eGFR of 10 - 14 mL/min/1.73 m? (early start)
or5-7 mL/min/1.73 m? (late start). The primary outcome
was all-cause mortality.

¢ Results: Of the 828 IDEAL trial participants, 466 (56%)
planned to commence PD and were randomized to early
start (n = 233) or late start (n = 233). The median times
from randomization to dialysis initiation were, respectively,
2.03 months [interquartile range (IQR):1.67 - 2.30
months] and 7.83 months (IQR: 5.83 - 8.83 months). Death
occurred in 102 early-start patients and 96 late-start
patients [hazard ratio: 1.04; 95% confidence interval
(CI): 0.79 - 1.37]. No differences in composite cardio-
vascular events, composite infectious deaths, or dialysis-
associated complications were observed between the
groups. Peritonitis rates were 0.73 episodes (95% CI:
0.65 - 0.82 episodes) per patient-year in the early-start
group and 0.69 episodes (95% CI: 0.61 - 0.78 episodes)
per patient-year in the late-start group (incidence rate
ratio: 1.19; 95% CI: 0.86 - 1.65; p = 0.29). The proportion
of patients planning to commence PD who actuallyinitiated
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dialysis with PD was higher in the early-start group (80%
vs 70%, p =0.01).

¢ Conclusion: Early initiation of dialysis in patients with
stage 5 chronic kidney disease who planned to be treated
with PD was associated with clinical outcomes comparable
to those seen with late dialysis initiation. Compared with
early-start patients, late-start patients who had chosen
PD as their planned dialysis modality were less likely to
commence on PD.
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Since the mid-1990s, early dialysis initiation has
increased dramatically in many countries. For exam-
ple, between 1996 and 2008, the proportion of patients
with end-stage kidney disease commencing dialysis in
the United States with an estimated glomerular filtration
rate (eGFR) greater than 10 mL/min/1.73 m? increased
to 55% from 25%in those with diabetes and to 48% from
16% in those without diabetes (1).

Recently, the Initiating Dialysis Early and Late
(IDEAL) randomized controlled trial demonstrated,
in 828 patients with stage 5 chronic kidney disease
(CKD), that planned early initiation of any form of
dialysis ata GFR between 10 mL/min/1.73 m?and 14 mL/
min/1.73 m?—compared with late dialysis commence-
ment (GFR < 7 mL/min/1.73 m? or when traditional
clinical indicators of uremia supervene)—was not asso-
ciated with improved survival, cardiovascular events,
infectious events, dialysis-associated complications, or
quality of life (2,3), but was associated with increased
health care costs (3).

Because peritoneal dialysis (PD)—compared with
hemodialysis (HD) (4-6) and, in one study, compared
with the pre-dialysis period (7)—has been shown to be
associated with a slower decline of residual renal func-
tion, and because residual renal function is a significant
predictor of clinical outcome (8-12), it is conceivable
that the IDEAL trial results may have differed in PD
patients compared with the overall population. The aim
of the present pre-planned subgroup analysis was to
evaluate the effects of early- and late-start dialysis on
clinical outcomes in patients whose planned therapy at
the time of randomization was PD.

METHODS

The study design and methodology have previously
been described (2,13). The study was registered with
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the Australian New Zealand Clinical Trials Registry
(ACTRN12609000266268), and the study protocol was
approved by ethics committees at all participating
centers. All patients provided written informed consent
before trial participation.

PARTICIPANTS

The IDEAL trial included adult patients (=18 years)
with progressive CKD (including a failing kidney
transplant) and a calculated GFR between 10 mL/
min/1.73 m? and 15 mL/min/1.73 m? from 32 centersin
Australia and New Zealand. The GFR was estimated from
serum creatinine measured at local laboratories using
the Cockcroft-Gault equation (14) corrected for
body surface area (15). Patients were excluded if a
kidney transplant from a live donor was planned for
them within the subsequent 12 months, if they had a
recent malignancy that was likely to affect survival,
or if they were unable to provide written informed
consent. The present pre-specified substudy included
all participants in the IDEAL trial who were planned
for PD initiation at the time of randomization, regard-
less of whether they actually commenced PD later in
the study.

STUDY TREATMENT

Participants were randomized 1:1 either to com-
mence dialysis at a GFR of 10 - 14 mL/min/1.73 m? or to
continue routine medical care and commence dialysis
at a GFR of 5 - 7 mL/min/1.73 m2. Randomization was
performed centrally by a computer-based randomiza-
tion service (Clinical Trials Research Unit, University of
Auckland, New Zealand) using a permuted block design
stratified by centre, planned dialysis modality (HD
or PD), and the presence or absence of diabetes mel-
litus. Planned dialysis modality was specified before
randomization, although the dialysis modality and
regimen ultimately prescribed remained the choice
of the patient and the treating physician. It was rec-
ommended that all patients receive dietary advice,
anemia and phosphate management, treatment of
hypertension, and achievement of dialysis small-solute
clearance targets as recommended by contemporary
guidelines (16-20).

STUDY OUTCOMES
The primary outcome measure was all-cause mortal-

ity. Secondary outcomesincluded cardiovascular events,
infectious events, and dialysis complications.
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STATISTICAL ANALYSIS

Results are expressed as frequencies and percentages
for categorical variables, mean + standard deviation for
continuous normally distributed variables, and median
with range for continuous non-normally distributed vari-
ables. Dichotomous and categorical data were compared
using the chi-square test. Continuous normally distrib-
uted data were compared using the two-tailed unpaired
t-test. Continuous non-normally distributed data were
compared using the Mann-Whitney test. For the primary
outcome of all-cause mortality, survival estimates and
curves were generated according to the Kaplan-Meier
method. All patients were followed until death or the trial
end date, with censoring for transplantation and loss to
follow-up. A Cox model adjusted for baseline covariates
was estimated to investigate associations with outcome.
All survival analyses were performed on an intention-
to-treat basis. For the primary outcome measure of
all-cause mortality, “per-protocol” sensitivity analyses
(among patients planned to start with PD, only early-
start patients who started dialysis early and late-start

PLANNED PD INITIATION IN IDEAL

patients who started dialysis late were analyzed) and
“as-treated” sensitivity analyses (patients started on PD
inthe early-and late-start groups were analyzed regard-
less of their original planned dialysis modality) were also
performed. The analyses were performed using the SAS
(version 9.1.3: SAS Institute, Cary, NC, USA) and R (ver-
sion 2.8.1: The R Foundation for Statistical Computing,
Vienna, Austria) software applications. Values of p less
than 0.05 were considered statistically significant.

RESULTS
PATIENT CHARACTERISTICS

Of the 828 patients who participated in the IDEAL
trial, 466 (56%) were planned to initiate with PD at the
time of randomization. Those patients were randomized
to receive either early-start (n = 233) or late-start (n =
233) dialysis between July 2000 and November 2008 and
were followed until November 2009 (Figure 1). Most of
the patients planning to commence PD (n = 349, 75%)
actually commenced PD, although the proportion was

Randomized (#=828)

Allocated to Early-start and planned
dialysis modality is PD (#=233)

N

Allocation

Allocated to Late-start and planned
dialysis modality is PD (n—233)

Started dialysis (n—218)
[Started dialysis on HD (#=31)]
Did not start dialvsis (#=15)

Completed follow-up to 14th
November 2009 (n=103)
1id not complete follow-up (#=67)
died (n=104)
declined consent to extension
study (n—12)
patient withdrawal ol consent
(7=7)
transferred to non-participating
hospital (#=3)
unable to be followed-up,
emigration (n=1)
unable to contact patient (#—1)

Transplant (n=33)

Follow-Up

Started dialysis (r—212)
[Started dialysis on HD (r=50)]
Did not start dialysis (#=21}

Completed follow-up to 14th
November 2009 (n=117)
1Jid not complete follow-up (#=71)
died (n=98)
declined consent to extension study
(n—11)
patient withdrawal ol consent (r=4)
transferred (o non-participating
hogpital (z=1)
unable to be followed-up,
cmigration (#=1)
unable to contact patient (r=1)

Transplant (n=39)

Analyzed (n=233)
Excluded from analvsis (#=0)

Analysis

Analyzed (n=233)
Excluded from analvsis (#=0)

Figure 1 — CONSORT diagram showing the number of patients with peritoneal dialysis (PD) as their planned dialysis modality
recruited into the IDEAL study, randomized, followed, and analyzed. HD = hemodialysis.
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significantly higher in the early-start group (n = 187,
80%) than in the late-start group (n = 162, 70%; p =
0.01). Of patients who started on PD, the proportions
starting on continuous ambulatory PD and automated PD
were identical in the early-start (n = 168, 90%, and n =
19, 10% respectively) and late-start (n = 146, 90%, and
n =16, 10%) groups (p = 0.93). The number of patients
not starting dialysis in each group was 15 (6%) and 21
(9%) respectively (p=0.4).

The early- and late-start groups were well matched
with respect to all baseline characteristics (Table 1).
The median length of follow-up was 3.36 years overall
[interquartile range (IQR): 1.82 - 4.91 years], 3.42 years
(IQR: 1.69 - 4.90years) in the early-start group, and 3.12
years (IQR: 2.02 - 4.94 years) in the late-start group.
The duration spent on PD was 2.53 + 1.74 years in the
early-start group and 2.2 + 1.33 years in the late-start
group (p=0.06).

DIALYSIS COMMENCEMENT

The median time to dialysis initiation after random-
ization was 2.03 months (IQR: 1.67 - 2.30 months) in
the early-start group and 7.83 months (IQR: 5.83 - 8.83
months) in the late-start group (p < 0.001, Figure 2).
At the start of dialysis, the mean Cockcroft-Gault eGFR
was 11.86 + 3.17 mL/min/1.73 m? in the early-start
group and 9.86 + 3.09 mL/min/1.73 m? in the late-
start group (p < 0.001). Those values equate to MDRD
(Modification of Diet in Renal Disease) eGFR values of
9.07 + 3.31 mL/min/1.73 m? in the early-start group
and 7.44 +2.91 mL/min/1.73 m?in the late-start group
(p <0.001).

PRIMARY OUTCOME

A total of 198 deaths occurred during the follow-
up period (102 in the early-start group, 96 in the late-
start group). Overall survival was comparable between
the early-start and late-start groups [hazard ratio
(HR): 1.04; 95% CI: 0.79 - 1.37 (late-start as refer-
ence); Figure 3]. In the per-protocol sensitivity analysis,
whereby only early-start patients who started dialysis
early and late-start patients who started dialysis late
were analyzed, survival was not significantly different
between the groups (HR: 1.49; 95% CI: 0.80 - 2.75). An
as-treated sensitivity analysis was also performed using
195 patientsin the early-start group and 176 patientsin
the late-start group who started PD after randomization
regardless of their original planned dialysis modality.
Again, no difference in survival was observed (HR: 1.14;
95% (CI: 0.83 - 1.58).
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SECONDARY OUTCOMES

No differences in time to first cardiovascular events,
composite infectious events, infectious deaths, or
dialysis-associated complications were observed between
the early-startand late-start groups (Table 2). However,
patients in the early-start group had a significant 27%
lower risk of hospitalization from infection (HR: 0.73;
95% (I: 0.54 - 0.98). No difference was observed in the
risk of access infection between the groups (HR: 1.19;
95% CI: 0.68 - 2.07). The causes of hospitalization for
infection in the early- and late-start groups were not
significantly different (Table 3).

In the as-treated sensitivity analysis, patients in the
early-start group had a lowerincidence of first hospital-
ization for infection than did patients in the late-start
group (HR: 0.70; 95% CI: 0.50 - 0.99), although no
differences were observed between the groups with
respect to first composite infectious events (HR: 0.80;
95% CI: 0.58 - 1.10), infectious deaths (HR: 1.52; 95%
(CI: 0.77 - 3.00), or first dialysis access infections (HR:
1.36;95%CI: 0.69 - 2.67). The hazard of first composite
cardiovascular events was higherin the early-start group
(HR: 1.52; 95% CI: 1.05 - 2.18). No differences were
observed between the groups for dialysis access revision
(HR: 0.92; 95% CI: 0.63 - 1.34) or fluid and electrolyte
disorders (HR: 1.08; 95% CI: 0.80 - 1.47).

PERITONITIS

Overall, 293 episodes of peritonitis occurred in 117
individualsin the early-start group, and 237 episodes of
peritonitis occurred in 111 individuals in the late-start
group. Peritonitis rates were 0.73 episodes (95% CI:
0.65 - 0.82 episodes) per patient-yearin the early-start
group and 0.69 episodes (95% CI: 0.61 - 0.78 episodes)
per patient-yearin the late-start group. Theincident rate
ratio for peritonitis in the early-start group compared
with the late-start group was 1.19 (95% CI: 0.86 — 1.65;
p=0.29).

DISCUSSION

This substudy analysis of the IDEAL trial demon-
strated that, in patients with stage 5 CKD who planned
to commence PD at the time of randomization, early
commencement of dialysis (compared with late com-
mencement) was not associated with a significant
difference in survival. We also observed no significant
differences between the groups with respect to the sec-
ondary outcomes of composite cardiovascular events,
infectious events, and dialysis complications. Peritonitis



PDI NOVEMBER 2012 - VOL. 32, NO. 6

TABLE 1

Baseline Characteristics of the Study Population

PLANNED PD INITIATION IN IDEAL

Patient group p
Characteristic Early start Late start Value

Patients (n) 233 233 —
Female sex [n (%)] 94 (40) 95 (41) 0.9
Age (years) 61.4+12.9 61.6+12.6 0.8
Time since first seen by nephrologist (months)

Median 32.1 25.6 0.4

Range 8.9-74.4 8.3-72.3
Race [ (%)]

Caucasian 162 (69) 170 (73) 0.6

Asian 24 (10) 24 (10)

Maori 18 (7) 14 (6)

Pacific Islander 11 (5) 9 (4)

Aboriginal or Torres Strait Islander 8(3) 3(1)

Multi-racial® 4(2) 9(4)

Other 6(3) 4(2)
Primary cause of ESKD [ (%)]

Diabetes 82 (35) 76 (33) 0.7

Hypertension 25 (11) 25 (11)

Glomerulonephritis 29 (12) 32 (14)

Analgesic nephropathy 12 (5) 10 (4)

Polycystic kidney disease 20 (9) 23 (10)

Interstitial nephritis 7(3) 3(1)

Obstructive nephropathy 4(2) 1(0)

Reflux nephropathy 12 (5) 9 (4)

Renovascular disease 8(3) 11 (5)

Other 34 (15) 43 (18)
Failing renal transplant 3(1) 9 (4) 0.08
Comorbidities [ (%)]

Diabetes 103 (44) 96 (41) 0.5

Hyperlipidemia 141 (61) 144 (62) 0.8

Cardiovascular disease 91 (39) 86 (37) 0.6

Congestive heart failure 9 (4) 14 (6) 0.3

Peripheral vascular disease 43 (18) 40 (17) 0.7

Ischemic heart disease 71 (30) 62 (27) 0.4

Stroke 4(2) 5(2) 0.7
Smoking [n (%)]

Current 23 (10) 20 (9) 0.6

Past 120 (52) 112 (48)

Never 90 (39) 101 (43)
Medications

Angiotensin converting-enzyme inhibitor 113 (48) 108 (46) 0.6

Angiotensin II receptor blocker 49 (21) 53 (23) 0.7

Statin 133 (57) 130 (56) 0.8

Erythropoiesis stimulating agent 83 (36) 98 (42) 0.2
Body mass index (kg/m?) 28.1+4.9 27.945.4 0.6
Blood pressure (mmHg)

Systolic 143.5+22.1 142.2+21.3 0.5

Diastolic 79.8+11.4 79.1+11.2 0.5
Serum creatinine (umol/L) 511+113 506+109 0.6
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TABLE 1 (cont’d)
Baseline Characteristics of the Study Population

Patient group p
Characteristic Early start Late start Value
Estimated glomerular filtration rate (mL/min/1.73 m?)
Cockcroft-Gault 13+1.5 13+1.5 0.9
Modification of Diet in Renal Disease 10+2.4 10.1+2.1 0.9
Serum albumin (g/L) 38.245.2 38.7%4.5 0.2
Serum phosphate (mmol/L) 1.7£0.4 1.8+0.4 0.3
Hemoglobin (g/L) 113+17 11417 0.6
ESKD = end-stage kidney disease.
2 Patients from more than one racial group.
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Figure 2 — Kaplan-Meier cumulative hazard plot of time to di-
alysisinitiation after randomizationin the early-and late-start
groups. The difference between the groups was statistically
significant (log rank score: 58.3; p <0.001).

rates were also not significantly different between the
groups. Those findings mirror the findings of the main
IDEAL trial (2) and suggest that early commencement
of dialysis in patients planning to start on PD does not
confer a significant clinical benefit.

The findings of the present study differ from those of
previous observational cohort studies, which suggested
that early dialysis commencement was associated with
important clinical benefits (21-28). For example, in the
CANUSA study (29), the 2-year survival of PD patients
with a measured weekly GFR of at least 38 L (average
of urinary urea and creatinine clearances) at dialysis
commencement was significantly superior to that of
PD patients with a measured weekly GFR of less than
38 L (82.1% vs 73.6%, p = 0.01). When the CANUSA
investigators applied a multivariate Cox proportional
hazards model analysis, adjusting for age, diabetes,
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Time (years)
Mumbers at risk
Early-start group 233 200 165 139 100 54 33 17
Late-start group 23 209 176 127 93 54 26 14
Figure 3 — Kaplan—-Meier curves for overall patient survivalin
the early-and late-start groups. No significant difference was
observed between the groups (log rank score: 0.07; p=0.8).

cardiovascular disease, country of treatment, and serum
albumin concentration, each 5-Lincreasein weekly GFR at
dialysis initiation was associated with a 5% reductionin
the hazard for death (95% CI: 1% - 9%) (29). The CANUSA
studyalso reported thata higher level of renal function at
PD commencement was associated with improved nutri-
tion status (30). In contrast, more recent studies have
suggested that early dialysis commencement is associ-
ated with harm (31-35). However, all of the foregoing
studies were potentially limited by selection, lead-time,
and referral biases, which were not operativein the IDEAL
randomized controlled trial.

One observed difference between the present sub-
study and the main IDEAL trial was that, compared with
late-start patients, early-start patients in the pres-
ent analysis had a significant 27% lesser risk of first
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TABLE 2
Primary and Secondary Outcomes
Patient groups
Early start (n=233) Late start (n=233)2
Events Total Events Total p
Event (m) prn-yrs (m prn-yrs HR 95% (I Value
Primary outcome
All cause mortality 102 823.21 96 816.61 1.04 0.79 to 1.37 0.8
Composite CV events 89 705.58 76 735.41 1.21 0.89to0 1.65 0.2
Cardiovascular death 44 823.21 49 816.61 0.88 0.59t01.33 0.6
Nonfatal MI 27 776.17 19 787.26 1.44 0.80to0 2.59 0.2
Nonfatal stroke 24 800.33 17 798.56 1.42 0.76 to 2.65 0.3
Hospitalization with
new-onset angina 26 770.8 23 776.05 1.09 0.62 to 1.91 0.8
Transient ischemic attack 5 811.44 4 810.61 1.24 0.33to 4.62 0.7
Composite infectious events 88 659.32 102 619.76 0.82 0.61to 1.08 0.2
Death from infection 28 823.21 16 816.61 1.72 0.93t03.18 0.08
Hospitalization for infection 76 659.32 99 619.76 0.73 0.54t00.98 0.04
Dialysis complications
Access revision 72 651.34 72 629.95 0.97 0.70to 1.34 0.8
Access infection 27 760.51 23 760.43 1.19 0.68 to 2.07 0.5
Significant fluid or
electrolyte disorder 102 551.68 102 586.79 1.06 0.80to 1.39 0.7
Hemodjialysis catheter 79 601.58 83 610.03 0.96 0.71t0 1.31 0.8

Prn-yrs = person-years; HR = hazard ratio; (I = confidence interval; CV = cardiovascular; MI = myocardial infarction.

2 Reference population for the derivation of hazard ratios.

hospitalization forinfection (p=0.04). That finding was
not accounted for by differences in rates of peritonitis,
access infection, or HD catheterinsertions between the
groups. Moreover, the groups showed no significant
differences with respect to the causes of infection neces-
sitating first hospitalization or the composite outcome
measure of infection-related deaths and hospitalization.
Itis conceivable that the finding of decreased first hospi-
talizations forinfectionin the early-start group occurred
by random chance (type 1 statistical error), given that no
adjustmentwas made for multiple statistical comparisons
in the secondary outcome analyses.

Another interesting finding of the present study is
that early initiation of dialysis in patients originally
planning to start on PD was associated with a higher
probability of actually commencing PD (80% vs 70%
in late-start patients, p = 0.01). That result did not
appear to be accounted for by an increased probability
of emergent dialysis initiation without permanent PD
access in the late-start group, because the occurrence
of HD catheterinsertions in the two groups was compa-
rable. All study participants had been referred to renal
units at an early stage (GFR > 10 mL/min/1.73 m?), had
received pre-dialysis education about renal replacement

therapy options, and were able to specify PD as their
planned dialysis option at the time of randomization.
However, the participants randomly allocated to the
late-start group were less likely than their early-start
counterparts toinitiate PD, either because of changesin
patient or clinician preference over the longer course of
the pre-dialysis phase or because of a reduced propen-
sity for units to proceed with PD training in late-start
patients who were symptomatically uremic. Those results
contrast with the results in IDEAL participants planning
to start HD at randomization, whereby the propor-
tions actually starting HD were comparable and high
in the early- and the late-start group alike (92% and
86% respectively). Indeed, the proportion of patients
planning to start HD at the time of randomization who
subsequently changed their minds and started on PD
instead was only 5% in both the early-start and late-
start groups (p =0.76). Although previous studies have
reported that 30% - 50% of end-stage renal failure
patients who receive pre-dialysis education will choose
PD (36-38), only a fraction of such patients will actually
start on PD (39,40). Those results suggest that greater
effort may be required to fully support and resource a
patient’s decision to undertake PD, particularly during
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TABLE 3
Summary of First Hospitalizations for Infection in the
Study Population?
Infection type Patient group [n (%)]
or source Earlystart Latestart Overall

Bacterialinfection

NOS 3(3.9) 4 (4.0) 7 (4.0)
Biliary 1(1.3) 4 (4.0) 5(2.9)
Cutaneous 8 (10.5) 9(9.1) 17 (9.7)
Gastrointestinal 3(3.9) 3(3.0) 6 (3.4)
Herpes zoster 1(1.3) 2(2.0) 3(1.7)
Infective

endocarditis 1(1.3) 1(1.0) 2(1.1)
Meningitis 2(2.6) 1(1.0) 3(1.7)
Osteomyelitis 2(2.6) 2(2.0) 4 (2.3)
Other 0(0) 3(3.0) 3(1.7)
Peritonitis 2(2.6) 4 (4.0) 6 (3.4)
Postoperative 1(1.3) 1(1.0) 2(1.1)
Pyrexia of

unknown origin 4 (5.3) 3(3.0) 7 (4.0)
Respiratory 25(32.9) 34(34.3) 59(33.7)
Septicemia 13 (17.1) 8(8.1) 21(12.0)
Septic arthritis 0(0) 2(2.0) 2(1.1)
Spinal abscess 1(1.3) 0(0) 1(0.6)
Urogenital 8(10.5)  15(15.2)  23(13.1)
Vascular device 0(0) 2(2.0) 2(1.1)
Viral 1(1.3) 1(1.0) 2 (1.1)
TOTAL 76 (100) 99 (100) 175 (100)

NOS = not otherwise specified.
3 The overall difference between the early- and late-start
groups was not statistically significant (p = 0.77).

the more protracted pre-dialysis phase associated with
late-start dialysis.

To maintain the intention-to-treat analysis, the pres-
entinvestigation focused on planned PD treatmentatthe
time of randomization ratherthan actual PD commence-
ment. Randomization was stratified according to the
planned dialysis modality so that the numbers of patients
intending to commence PD were balanced between the
early- and late-start groups. The per-protocol and as-
treated sensitivity analyses of early and late dialysis
initiation both showed similar results.

The strengths of the present study are that it
included a variety of centers (metropolitan, regional,
and rural; general and university) across two coun-
tries with long experience in PD and relatively high
PD penetration rates. Those strengths should be bal-
anced against the study’s limitations, which include
use of the Cockcroft-Gault equation rather than the
MDRD formula for estimating GFR. The Cockcroft-Gault
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equation was in more widespread use at the time the
IDEAL trial was designed. Protocol violations, in which
most late-start patients commenced dialysis at a GFR
above 7 mL/min/1.73 m?, reduced the mean GFR dif-
ference between the early- and late-start groups to
2 mL/min/1.73 m?, thereby potentially biasing the trial
results in favor of the null hypothesis. Nevertheless,
that difference translated into a statistically signifi-
cant and clinically meaningful average delay in dialysis
initiation of 6 months between the early- and late-start
groups. Finally, 25% of planned PD initiations actually
culminated in HD starts.

CONCLUSIONS

Early initiation of dialysis in IDEAL trial participants
with stage 5 CKD who planned to commence PD at the
time of randomization was associated with clinical
outcomes—including survival, composite cardiovascular
events, composite infectious events, and dialysis com-
plications—comparable to those in a late-start group.
Compared with early-start patients, late-start patients
were significantly more likely to change their planned
dialysis modality from PD to HD.
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