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I n this issue, Clark and colleagues1 present
data showing a relationship between
higher estimated glomerular filtration rate

at the start of hemodialysis and mortality. Their
results confirm the findings of previous ob -
servational studies. In this commentary, we
focus on what can be learned from publications
so far about interpreting this counter intuitive
finding.

In their study, Clark and colleagues1 esti-
mated glomerular filtration rate by the abbrevi-
ated modified diet in renal disease formula in a
cohort of 25 901 adult patients starting hemo -
dialysis obtained from the Canadian Organ
Replacement Register. The unadjusted hazard
ratio for those with early initiation of hemodialy-
sis (estimated glomerular filtration rate > 10.5
mL/min per 1.73 m2) relative to those with late
initiation of hemodialysis (estimated glomerular
filtration rate ≤ 10.5 mL/min per 1.73 m2) was
1.48 (95% confidence interval [CI] 1.43–1.54).
The hazard ratio declined to 1.18 (95% CI 1.13–
1.23) after adjustment for demographic charac-
teristics, serum albumin level, type of vascular
access, comorbidities and transplant status. The
association between higher estimated glomerular
filtration rate and increased risk of death could
therefore not be fully explained by differences in
baseline characteristics.

Similar associations have been observed for
patients starting dialysis across the globe.2–8

However, it is evident that when it comes to
assessing the effect of interventions, observa-
tional studies have certain limitations. First,

patients for whom dialysis is started at higher
estimated glomerular filtration rate are known
to suffer more from comorbidity and severe
malnutrition and may therefore have a higher
risk of death than those whose dialysis is
started at lower estimated glomerular filtration
rate. This represents confounding by indication,
and even after adjustment for known con-
founders, there is still the possibility of con-
founding by unmeasured confounders. Second,
in most observational studies, data have been
available only from point of initiation of dialy-
sis. In this situation, the results may be affected
by lead-time bias (i.e., favouring survival of
groups with high estimated glomerular filtration
rate, because these groups enter the study earli -
er in the disease process and therefore “sur-
vive” for a longer period) and survivor bias
(i.e., favouring survival of groups with low esti-
mated glomerular filtration rate, as these
patients may have selected themselves out as
survivors). Two previous studies avoided lead-
time and survivor biases by enrolling patients
when their estimated glomerular filtration rate
dropped below a particular threshold.3,8 In one
of the studies, the mortality rate was higher
among patients who started dialysis at higher
estimated glomerular filtration rate,3 whereas
the other study found no difference.8

Recently, the first randomized controlled trial
(RCT) on this topic, the Initiating Dialysis Early
and Late (IDEAL) study, was performed in Aus-
tralia and New Zealand.9 The randomization pre-
vented confounding by indication. Also, because
observation of patients in both arms started from
the same time point in the disease process, nei-
ther survivor bias nor lead-time bias could affect
the results. The IDEAL study showed no benefi-
cial effect in terms of survival of patients ran-
domly assigned to “early” initiation of dialysis
(estimated glomerular filtration rate 10–14
mL/min per 1.73 m2) relative to those assigned to
“late” initiation (estimated glomerular filtration
rate 5–7 mL/min per 1.73 m2). However, in the
late-start group, 76% of the patients needed di -
alysis because of uremic symptoms when their
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• Study results to date suggest either no effect of starting dialysis at higher
levels of estimated glomerular filtration rate or an increased risk of death.

• Those studies applied widely used equations for glomerular filtration rate
that have not been validated in patients with rates below 20 mL/min.

• Nephrologists may also use criteria other than estimated or measured
glomerular filtration rate in the decision to start dialysis, but it is
unclear which criteria they use.

• Research is needed to determine if starting dialysis at higher levels of
renal function is harmful.

Key points
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estimated glomerular filtration rate was far
above 5–7 mL/min per 1.73 m2. In fact, the mean
estimated glomerular filtration rate at the start of
dialysis was 9.0 mL/min per 1.73 m2 in the early-
start group and 7.2 mL/min per 1.73 m2 in the
late-start group. Therefore, the results suggested
that the decision to start dialysis was guided not
only by the estimated glomerular filtration rate,
but also by the patient’s clinical condition.
Further more, for a number of reasons, the par -
ticipants in the IDEAL study may not have been
typical of dialysis patients seen in everyday clin-
ical practice in other countries.

The observational studies and the recently
performed RCT leave the impression that in
terms of patient survival adjusted for con-
founders, either it does not make any difference
if patients start at a higher level of renal function
or starting at higher levels may be harmful. The
latter would be worrying, because registry data
have shown a trend for increasing mean esti-
mated glomerular filtration rate at initiation of
dialysis.1 However, for a number of reasons, the
results of studies performed to date should be
interpreted with caution.

All of the studies used creatinine-based esti-
mates of glomerular filtration rate, calculated by
either the modified diet in renal disease equation
or the Cockcroft and Gault equation. The problem
with using these equations for this specific pur-
pose is that they have never been validated in
patients with glomerular filtration rate below 20
mL/min. Interestingly, Grootendorst and col-
leagues10 showed a low correlation (0.51) between
glomerular filtration rate at the start of dialysis as
estimated by the abbreviated modified diet in
renal disease equation and glomerular filtration
rate meas ured as the mean of urea and creatinine
clearance based on 24-hour urine collection. In
addition, higher estimated glomerular filtration
rate at the start of dialysis was associated with a
higher risk of death, but measured glomerular fil-
tration rate was not significantly associated with
mortality. Grootendorst and colleagues10 con-
cluded that the modified diet in renal disease
equation is unsuitable for estimating glomerular
filtration rate for patients who are starting dialysis.
An im portant reason might be that in the presence
of low glomerular filtration, the patient’s muscle
mass will be a relatively more important deter -
minant of plasma creatinine levels than glomeru-
lar filtration rate, leading to too-high estimates of
the rate in patients with low muscle mass.

Furthermore, in accord with the RCT
described above, the observational studies have

suggested that nephrologists use criteria other
than glomerular filtration rate (estimated or
meas ured) in the decision to start dialysis. Cur-
rently, it is unclear which criteria they use to
determine the “best” time to start dialysis and to
what extent these criteria vary from one nephrol-
ogist to another. In addition, there is a lack of
evidence as to which criteria should be consid-
ered the most important in relation to patient out-
comes such as survival and quality of life.

Clark and colleagues1 have correctly left open
the possibility that starting hemodialysis early
may actually be harmful. They refer to previ-
ously published studies11,12 presenting the inter-
esting hypothesis that sudden cardiac death, a
common cause of death among patients undergo-
ing dialysis, may be precipitated by the dialysis
procedure itself. This hypothesis is based on the
observation that ultrafiltration from the dialysis
may increase the patient’s risk for hypotension,
especially at higher residual renal function.
These and other points remain to be addressed in
future research.
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