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Introduction 

Patients with kidney failure require renal replacement therapy as a life-sustaining treatment 

either in the form of dialysis (i.e., hemodialysis or peritoneal dialysis) or a kidney transplant. 

Whether provided at home or in-centre, the burden and morbidity imposed by dialysis 

mandates careful consideration for the optimal timing of its initiation. Since the inception of 

dialysis, clinicians and guideline developers have struggled to balance the trade-offs inherent to 

this decision-making process, recognizing the risks, costs, and inconvenience associated with 

the procedure itself, while concurrently seeking to avoid the deleterious effects of the uremic 

milieu. 

To date, the development of clinical practice guidelines for timing the initiation of dialysis has 

been limited by methodological challenges and a lack of high-quality evidence. First, creatinine-

based measures estimating kidney function, such as Modification of Diet in Renal Disease 

(MDRD) 
1 estimated glomerular filtration rate (eGFR) and Cockroft–Gault estimated creatinine 

clearance (eCrCl), have historically served as criteria for initiation of dialysis.2–4 However, both 

measures have limitations in their accuracy at lower levels of kidney function.5 Second, the 

reliance on observational studies comparing “early” (at a higher level of residual kidney 

function, e.g., 10–15 mL/min) versus “late” (lower level of residual kidney function, e.g., < 10 

mL/min) initiation of dialysis, has introduced many forms of bias inherent to these studies. 

Further, nutritional markers, such as subjective global assessment scores, serum albumin levels, 

and measures of body nitrogen, were previously considered important variables in decision 

making for timing of dialysis initiation.6 More recent studies have suggested that these 

Appendix to: Nesrallah GE, Mustafa RA, Clark WF, et al. Canadian Society of Nephrology 2014 clinical practice guideline 

for timing the initiation of chronic dialysis. CMAJ 2014. DOI:10.1503/cmaj.130363.  
Copyright © 2014 The Author(s) or their employer(s).

To receive this resource in an accessible format, please contact us at cmajgroup@cmaj.ca



surrogate markers have limited associations with patient survival, and are not considered to be 

valid predictors of hard outcomes.7 Moreover, treatment recommendations should be based on 

patient-important outcomes — those that align with patient values and preferences rather than 

physiological measures, surrogate or otherwise.8 

The level of kidney function at dialysis initiation has been increasing in Canada and the United 

States over the past 2 decades.9 Factors contributing to this phenomenon may include 

increasing reliance on eGFR and nutritional surrogate markers, as well as an increasing burden 

of comorbidity and frailty among patients with chronic kidney disease.8 Additionally, it is well 

recognized that the human and financial resources required to care for the growing end-stage 

kidney disease population are substantial. Therefore, early initiation of dialysis, without specific 

indications or established benefit, may have implications for resource use. 

With these considerations in mind, we build on previous iterations of the Canadian Society of 

Nephrology Clinical Practice Guidelines for Timing of the Initiation of Dialysis.10,11 In this 

guideline, we introduce the Grading of Recommendations Assessment, Development, and 

Evaluation (GRADE) approach (www.gradeworkinggroup.org),12 which provides a transparent and 

rigorous framework that considers the balance of benefits and harms based on patient-

important outcomes, quality of evidence, patient values and preferences, and resource 

implications in formulating recommendations. 

Purpose and scope of this guideline 

Our objective was to develop a clinically useful and broadly generalizable guideline to assist 

healthcare providers in guiding their patients through decisions regarding the timing of 

initiation of dialysis. We assumed a Canadian societal perspective, and primarily considered 

Canadian practices and values in the development of this guideline. However, we believe our 

guidelines are generalizable to other jurisdictions. We provide detailed and explicit summaries 

and explanations of the factors considered in formulating our recommendations so that our 

guideline can be adopted and adapted by different end users nationally and internationally. 

Definition of the “intent-to-defer” treatment strategy 

While desirable, an unbiased and direct comparison of patient outcomes between ‘early’ (at 

higher eGFR) and ‘late’ (at lower eGFR) initiation of dialysis is not feasible. Prior to the 

completion of the Initiating Dialysis Early and Late (IDEAL) trial,13 studies addressing the timing 

of initiation of dialysis were observational in design. These studies allowed for naturalistic 

observation of patients who started dialysis early versus late, but under a wide range of 

unmeasured clinical circumstances, allowing for potential residual confounding. Although these 

studies directly compared outcomes between early- and late-start dialysis, they were prone to 

serious risk of bias, which can only be overcome by random treatment allocation. In the 

controlled clinical trial setting, however, it is not feasible (or ethical) to directly study the effects 

of late versus early initiation of dialysis. Clinical circumstances must override treatment group 

allocation. Therefore, one would not attempt to delay the start of dialysis in patients with 

relatively preserved eGFR (e.g., 10–15 mL/min) who have significant uremic symptoms or other 



complications likely to benefit from dialysis therapy. The IDEAL clinical trial protocol specified, 

appropriately, that patients could crossover to the other treatment arm at the discretion of the 

treating physician, thereby allowing for the direct evaluation of the following clinical question: 

Do patient outcomes vary if we aim to start dialysis earlier (“intent-to-start-early”) versus later 

(“intent-to-start-late” or “intent-to-defer”). We considered these 2 treatment strategies 

(intent-to-start-early vs. intent-to-defer) when reviewing evidence and formulating 

recommendations. 

Target population 

This guideline is intended to address management decisions for adult patients (age >18 years) 

with Stage 5 chronic kidney disease (eGFR < 15 mL/min/1.73 m2) for whom an elective start to 

dialysis is anticipated. This guideline applies to patients planning to use either home or in-

centre hemodialysis, or peritoneal dialysis. We do not consider preemptive transplantation, 

urgent initiation of dialysis for acute kidney failure, conservative management without dialysis, 

or pediatric populations. 

Guideline panel composition 

Co-chairs for the guideline workgroup were selected by the Canadian Society of Nephrology 

Clinical Practice Guideline Committee based on their content and methodological expertise. 

Members of the Canadian Society of Nephrology were invited to participate in the guideline 

development, with select members invited based on their expertise in guideline development. 

The panel included a nationally representative group of nephrologists drawn from a mix of 

academic and community-based practices, many of whom had prior experience with guideline 

development, research methodology, knowledge translation, and the GRADE framework, as 

well as in the knowledge translation activities.

Guideline development methods 

The GRADE process began with developing clinical management questions pertinent to the 

guideline, using the PICO (population, intervention, comparison, outcome) format.14 This 

focused guideline addressed a single critical clinical management question: Among adult 

patients with Stage 5 chronic kidney disease for whom an elective start to dialysis is 

anticipated, is early (as compared to late) initiation of dialysis (as defined by eGFR thresholds in 

included studies) associated with improved patient-important outcomes? 

Initially, the panel specified survival, quality of life, and hospitalization as relevant patient-

important outcomes for the guideline. We then identified a number of outcomes related to 

resource use. The panel then performed a formal rating exercise (using a 9-point unipolar 

adjectival scale) rating importance of outcomes in decision-making. The panel assumed the 

patient perspective when rating outcomes. Critically important (score 7–9) and important 

(score 4–6) outcomes for decision-making were then considered in developing the 

recommendation. Survival and quality of life were rated critical, hospitalization was rated 

important but not critical, and nutritional surrogate markers were rated of interest but not 



important for decision making. All outcomes related to resource use were rated important but 

not critical for decision making. 

We conducted a systematic review to address the question and its related outcomes. A detailed 

systematic review protocol is presented in Appendix 2. We summarized pooled effects where 

possible, and used narrative synthesis when necessary. The evidence and quality judgments 

were summarized in evidence profile tables using the GRADE Profiler software application.15 

We converted relative treatment effects into absolute treatment effects using the baseline 

event rate in the control group and pooled relative treatment effects, where possible. We 

summarized and rated the quality of evidence on an outcome-by-outcome basis (across 

studies), based on 5 domains specified in GRADE: risk of bias, imprecision, indirectness, 

inconsistency, and publication bias.16 Quality appraisal and pooled effect estimates were 

presented separately for observational studies and clinical trials. Levels of evidence quality 

were reported as high, moderate, low, and very low. In the GRADE system, evidence from 

randomized clinical trials begins with a high-quality rating, and is rated down for serious (1 

level) or very serious (2 levels) limitations in any of the 5 domains. Evidence from observational 

studies begins with a low quality rating, but can be rated up for large treatment effects, dose–

response relationships, or antagonistic bias (removing an existing bias would further strengthen 

the conclusions of the study).17 Finally, we summarized our review findings and appraisal within 

4 key domains as specified by GRADE for moving from evidence to recommendations: 1) the 

overall quality of the body of evidence, 2) the balance between benefits and harms, 3) patient 

values and preferences, and 4) resource implications. Considering this information, the panel 

members were asked to make a final qualitative judgment regarding the overall direction and 

strength of the recommendation. Panel members agreed unanimously in favour of the final 

stated recommendation. 

After approval by the guideline panel, the document was submitted to the Canadian Society of 

Nephrology Clinical Practice Guidelines Committee for peer review by content and 

methodological experts, followed by a public review before final approval of the guideline. 

Systematic review methods 

We constructed search strategies (Appendix 3) in Medline, PubMed, EMBASE, and CENTRAL, in 

consultation with a health information specialist at Western University, London, Ontario, 

Canada. We included clinical trials, observational studies, and systematic reviews reporting on 

mortality, quality of life, hospitalization, and nutritional status as measured by total body 

nitrogen (studies reporting albumin or subjective global assessment scores were not included), 

with no language restrictions. Title and abstract screening, full-text screening, and data 

abstraction were performed independently and in duplicate (LB and AB), using pre-piloted 

forms. We hand-searched reference lists of identified studies and major nephrology conference 

abstracts published between 2009 and 2011. We collected information about methodological 

characteristics (including risk of bias assessment criteria), description of study participants, 

definitions of study interventions, and outcomes. Risk of bias for clinical trials was assessed 



using the criteria developed by Higgins et al;15 risk of bias for observational studies was 

assessed by applying a modified Newcastle Ottawa scale.18 

A priori, we planned to examine observed heterogeneity by considering the following 

subgroups: peritoneal dialysis versus hemodialysis, study definition of early versus late, short-

term (< 90 days) versus long-term (≥ 90 days) follow-up, and diabetes versus no diabetes. 

Economic evaluation methods and quality appraisal 

We considered differences in healthcare resource utilization and costs associated with time on 

dialysis, hospitalization, distance travelled for dialysis, and outpatient visits. Mean differences 

were calculated (intent-to-start-early–intent-to-start-late) and, where possible, Canadian 

microcosting data19 were applied to units of resource use derived from the IDEAL trial.20 We 

assumed that hospital days and time on dialysis in the Australian population would be 

applicable to a Canadian population and, therefore, did not rate-down the quality of evidence 

for these outcomes. However, travel, hospitalization, and outpatient visit costs could not be 

converted from Australian (A$) to Canadian (CA$) dollars; therefore, we rated-down the quality 

of evidence by one level because of indirectness (lack of directly applicable data).21 

Implications of strength of recommendation 

Within the GRADE framework, a strong recommendation implies that most patients would 

choose the recommended course of action, and that less deliberation and weighing of benefits 

and harms is required. A strong recommendation also implies that government agencies may 

consider adopting a recommendation as policy. A conditional recommendation, on the other 

hand, implies that while many informed patients would choose in favour of an intervention, 

many others would not. Thus a conditional recommendation requires that health care providers 

engage patients in shared decision-making, and acknowledge the likelihood that varying patient 

circumstances, values, and preferences will result in differing decisions regarding an 

intervention. 

Adaptation of the Cockroft–Gault eCrCl to the MDRD eGFR in a Canadian 

Population 

In Canada the eGFR, as estimated by the MDRD equation, is routinely reported with the 

creatinine level and is used in clinical decision making. In order to apply the findings of the 

IDEAL study in the Canadian population, we derived the range of eGFR values that correspond 

to the lower (5–7 mL/min/1.73 m2) eCrCl threshold used in the IDEAL study intent-to-defer 

strategy. We obtained data from the Canadian Organ Replacement Register (CORR) which 

records physical data and laboratory values on all patients starting chronic dialysis in Canada. 

We identified 2434 patients who initiated dialysis between 2006 and 2011, with a CrCl between 

5–7 mL/min/1.73 m2. The corresponding eGFR was 5.2 mL/min/1.73 m2 (standard deviation 

[SD] 1.3, median 5.1, range 1.8–10.8 mL/min/1.73 m2). 



Results 

Study selection and study characteristics 

Figure 1 in Appendix 3 details the search results and the reasons for study exclusion. We 

identified a total of 26 reports of 23 studies, and one systematic review by Susantitaphong et 

al., which reported a pooled estimate for the mortality outcome.13 We found 3 reports from a 

single clinical trial (the IDEAL trial),22 one of which was also included in the previous systematic 

review.13 Among the additional reports, one described the hemodialysis-treated subgroup23 

and the second, the effect of dialysis initiation on quality of life.20 The remaining 23 studies 

were observational in design. Sample sizes ranged from 100 to over 900,000 patients (large 

registry-based study). Five studies included only patients initiating hemodialysis,24–28 3 included 

patients initiating peritoneal dialysis,29–31 and 14 included both hemodialysis and peritoneal 

dialysis patients32–45; in 1 study, modality was not specified.46 

As already stated, a previous systematic review examined only mortality as an outcome. We 

identified an additional 5 studies that reported mortality,23,32–35 which were not included in this 

systematic review.13 The panel reviewed these studies in detail to determine if a de novo meta-

analysis was warranted. One study did not provide data that could be used for pooling,34 one 

presented unadjusted analyses resulting in a high risk of bias,33 one did not present patient 

characteristics of the study population,35 one 32 reported on a study population described in 

another included study,45 and one was a subgroup analysis of the IDEAL trial.23 In light of these 

observations, the panel decided to use the effect estimate for mortality provided by 

Susantitaphong et al.; this decision was based on the high quality of the analysis and report, 

and the low likelihood that including these additional studies would provide a more reliable 

estimate of effect. 

For the other outcomes of interest, we identified 2 studies that reported quality of life,20,36 6 

that reported hospitalizations,20,24,29–31,33 and 1 that reported nutritional status as measured by 

total body nitrogen.46 A narrative synthesis of these studies is provided in Appendix 4. 

Synthesis of results 

The single randomized controlled trial (RCT) that informed this guideline allowed for 

symptomatic patients randomized to the intent-to-defer arm (Cockroft–Gault eCrCl 5–7 

mL/min) to begin dialysis earlier if they had symptoms of uremia or hypervolemia. This resulted 

in a crossover rate of 75% and an average eCrCl of 9.8 mL/min (MDRD eGFR 7.2 mL/min) at 

dialysis initiation in the late-start group. There was also a 19% crossover rate among those in 

the intent-to-start-early group, who deferred dialysis to a lower GFR, resulting in an average 

eCrCl of 12.0 mL/min (MDRD eGFR 9.0 mL/min) at dialysis initiation in the early start group.20 

Of note, all patients remaining in the intent-to-defer group started dialysis when the eCrCl 

reached 5–7 mL/min/m2, regardless of the presence of symptoms. 



Survival 

The RCT demonstrated no effect with the intent-to-defer versus intent-to-start-early strategies 

(hazard ratio [HR]=1.04), but with a wide confidence interval (CI) (95% CI 0.83 to 1.30), which 

lowered our confidence in the estimate of effect. The pooled effect estimate from 

observational studies, was identical but with a narrower confidence interval (HR =1.04, 95%CI 

1.03 to 1.05), and suggested a harmful effect with early initiation of dialysis. However, residual 

confounding was likely severe in this body of evidence. Considering results of both the RCT and 

the observational evidence, we considered the overall quality of evidence for survival to be 

moderate. 

Quality of life 

The IDEAL trial reported no significant difference in quality of life between patients randomized 

to the intent-to-start-early versus intent-to-defer groups.20 In addition, neither of the 2 

observational studies that reported quality of life found an association between timing the start 

of dialysis and quality of life. One observational study found no significant difference in SF-36 

health survey scores at 12-month follow-up, despite higher baseline health-related quality of 

life among those who initiated dialysis earlier.36 

Hospitalization 

We identified a total of 6 studies (5 observational 24,29–31,33 and 1 randomized trial20) that 

assessed the effect of earlier versus later initiation of dialysis on risk of hospitalization. The 

single randomized trial that examined this outcome found no significant difference in 

hospitalization days between early and late start of dialysis.20 Measures and reporting of 

hospitalization varied across observational studies, and precluded pooling for this outcome. 

Three studies found no significant difference in the number of days spent in hospital in the 

early versus late initiation of dialysis groups.24,31,33 However, Shiao et al.30 found that late 

initiation of dialysis was associated with a reduced risk of all-cause hospitalization, although 

indication bias and residual confounding may have been present. Tang et al.29 reported fewer 

hospitalizations per person-year among “elective starters” (intent-to-start-early), mean 2.13 

(SD 1.13) as compared with “initial refusers” (intent-to-start-late) mean 3.14 (SD 1.17, p = 0.05); 

initial refusers may have had better health status, although this is a matter of speculation. 

Nutritional status 

One included study examined the effect of early versus late initiation of dialysis on nutritional 

status.46 The study quality was limited by a serious risk of bias because of large unadjusted 

baseline differences between groups, and the form of dialysis provided was not specified. The 

study suggested that nitrogen index was higher in early versus late starters. Given the 

uncertainty surrounding the measurement, reporting, and clinical significance of this outcome, 

it was not considered in formulating the recommendations. 



Resource use 

One report from the IDEAL trial examined resource use. The intent-to-start-early group initiated 

dialysis a mean of 3.8 months (median 5.6 months) earlier from the time of randomization, 

compared with the intent-to-defer group [median start time 1.90 months in the intent-to-start-

early group and 7.30 months in the intent-to-defer group (hazard ratio=1.96; 95% CI 1.67 to 

2.30; p < 0.001)].47 This was associated with higher dialysis costs (CA$10 777). Costs of 

transport to dialysis were also greater. The number and costs of hospitalizations and outpatient 

visits were not significantly different between groups (Table 3). 

Risk of bias within studies 

Susantitaphong et al.13 rated study quality as fair with respect to risk of bias for the majority of 

the 17 studies included in their review (Newcastle–Ottawa Scale score range 3–7; mean 5, SD 1 

for observational studies; Jadad scale score for the IDEAL trial=3/5). However, we considered 

the risk of indication bias a major limitation in this entire body of evidence because none of 

these studies could adjust or account for reasons for starting dialysis. Indications for late 

dialysis initiation may have ranged from late presentation (e.g., late referral), patient refusal, or 

lack of symptoms, whereas early initiation may have been due to intractable symptoms or 

physician discretion. Outcomes for patients with this diverse range of clinical presentations 

would be expected to vary significantly, yet none of these factors can be adequately addressed 

using observational designs. Therefore, we considered the risk of bias in this body of evidence 

to be serious. Accordingly, the majority (9/10) of observational studies that our group reviewed 

had serious to very serious risk of bias due to confounding by indication, selection bias, loss to 

follow-up, and suboptimal adjustment for important prognostic factors. We summarized the 

overall risk of bias across all outcomes in GRADE Evidence Profile tables (Appendix 4, Tables 1 

and 2), with detailed explanations in footnotes. 

Risk of bias across studies 

Outcomes in the RCT were reported as per the published protocol; hence, there was no 

evidence of selective outcome reporting. Using funnel plots and the Egger test, Susantitaphong 

et al.13 found no evidence of publication bias for studies reporting mortality. 

Subgroup analyses 

We found no evidence to support a subgroup effect or rationale to develop separate 

recommendations for patients initiating peritoneal dialysis or hemodialysis, or patients with or 

without diabetes. Specifically, the single RCT did not detect significant interactions between 

these factors and treatment effect. We made a post-hoc decision to consider studies that 

examined the association between high versus low levels of comorbidity and outcome with 

early versus late initiation of dialysis. One such observational study suggested potential harm 

with early initiation of dialysis in younger patients with lower levels of comorbidity.35 Given the 

concordant signals of comparable or favourable outcomes with an intent-to-defer dialysis 

strategy across all patient subgroups, we elected to issue a single recommendation applicable 

to all subgroups. 



Moving from evidence to recommendations 

Balance of benefits and harms 

Overall, we were unable to find any evidence of benefit with intent-to-start-early (or early) as 

compared with intent-to-defer (or late) dialysis for mortality, quality of life, or hospitalization in 

either the RCT or the observational studies. However, the time on dialysis and dialysis-

associated health care resource use were significantly greater in the intent-to-start-early group. 

An intent-to-defer approach avoids the burden and inconvenience of an early start in an 

asymptomatic patient. Simultaneously, it avoids the morbidity associated with delaying dialysis 

in a symptomatic patient. 

Importantly, however, no published clinical trials have studied the effects of deferring dialysis 

beyond 5–7 mL/min/1.73 m2 (eGFR ≤ 6 mL/min/1.73 m2). In the IDEAL study, all patients 

remaining in the intent-to-defer group initiated dialysis when the eCrCl reached 5–7 mL/min 

regardless of whether they had symptoms. Therefore, we consider an MDRD eGFR range of ≤ 6 

mL/min/1.73 m2 a reasonable lower threshold for the intent-to-defer strategy in a Canadian 

population. Hence, it seems prudent to initiate dialysis once this threshold is reached, based on 

this uncertainty and to reduce the risk of emergent dialysis. 

Quality of evidence across studies 

Quality of evidence ratings are summarized in Appendix 4, Tables 1 and 2. The quality of 

evidence for observational studies evaluating critical outcomes (mortality and quality of life) 

was very low, whereas the quality of evidence for outcomes reported in the single RCT was 

moderate (mortality outcome rated down for imprecision). The concordance in the direction of 

effect across the observational and RCT evidence increases our confidence in the overall 

estimate of effect. 

Values and preferences 

We were unable to identify direct measures of patient preferences as they pertain to the timing 

of initiation of dialysis. Based on our collective clinical experience, however, we assumed that 

patients place a high value on ameliorating symptoms associated with uremia and 

hypervolemia, but that they also place a high value on avoiding the burden and inconvenience 

associated with initiating dialysis. Therefore, we assumed that patients without clinical 

indications for dialysis would favour deferring initiation of dialysis until a clear indication 

emerged. Although no published studies characterized values and preferences in this 

population, it is reasonable to assume they are uniform across the target population, 

particularly because there are no trade-offs between benefits and harms. 

Implications for resource use 

The quality of evidence for resource use ranged between low to high, but it was concluded that, 

on average, an intent-to-defer dialysis strategy would likely result in significant cost savings, 

especially when applied across a health care system or population. 



Implementation 

The CANN-NET Knowledge Translation Committee will develop an integrated knowledge 

translation (KT) and communication strategy for this guideline based on the priorities of and 

with input from CANN-NET knowledge users (heads of renal programs across Canada), patients, 

and a patient advocacy foundation (The Kidney Foundation of Canada). 

Drawing on prospectively collected data in the CORR and other administrative databases, 

CANN-NET will also develop and implement a strategy to monitor outcomes outlined in this 

guideline. This will include a prospective evaluation of the impact of the adoption of this 

guideline on timing of dialysis initiation in patients with progressive chronic kidney disease, 

patient survival, hospitalization rates, unplanned dialysis starts, and dialysis-related costs. More 

information about CANN-NET KT initiatives can be found at http://www.cann-net.ca. This 

guideline will be updated as new relevant information becomes available. 

Other guidelines 

This guideline agrees with the recommendations from the Canadian Society of Nephrology 

(CSN) 2008 chronic kidney disease (CKD) guideline group,4 and the European Renal Association–

European Dialysis and Transplant Association (ERA-EDTA; 2012)48 that creatinine-based 

estimates of GFR alone should generally not be used to guide the start of dialysis in the absence 

of complications related to chronic kidney disease.11 Our recommendation to initiate dialysis in 

the absence of symptoms in patients with eGFR ≤ 6 mL/min/1.73 m2 is consistent with the 

Caring for Australians with Renal Disease (CARI) guidelines49 (2005) and the National Kidney 

Foundation (NKF) Kidney Disease Outcomes Quality Initiative (KDOQI) guidelines (2006).50 

In contrast with the CSN 2008 guidelines, we no longer recommend that dialysis be initiated 

based only on a decline in nutritional status (as measured by serum albumin, lean body mass, 

or subjective global assessment). Our recommendation differs from the KDOQI 

recommendation that “When patients reach stage 5 CKD (estimated GFR<15 mL/min/1.73m2), 

nephrologists should evaluate the benefits, risks, and disadvantages of beginning kidney 

replacement therapy”50 and the CARI recommendation to initiate dialysis at GFR < 10 

mL/min/1.73 m2 if uremic symptoms or signs of malnutrition arise.49  Finally, unlike the ERA-

EDTA, we do not recommend earlier initiation of dialysis in higher-risk subgroups, such as 

patients with diabetes.48 

Gaps in knowledge 

The optimal management of patients with eGFR ≤ 6 mL/min/1.73 m2 is based on limited data 

because they represented a limited subset of the IDEAL study participants (25% of the intent-

to-defer arm). Unfortunately, observational studies comparing these very late starts with other 

eGFR thresholds will likely be prone to indication bias, and clinical trials addressing this small 

population may not be feasible. 



Conclusion 

Given the overall quality of evidence, net balance of benefits and harms, values and 

preferences, and implications for resource use as described in detail here, the panel voted 

unanimously in favour of a strong recommendation for an intent-to-defer dialysis strategy. An 

intent-to-start-early approach to dialysis is not justified given the lack of compelling benefit, 

along with the additional burden to patients and the healthcare system. An intent-to-defer 

strategy requires that patients be closely monitored for the emergence of uremic symptoms or 

other complications, or a decline in eGFR to ≤ 6 mL/min/1.73 m2, which would serve as 

indications for starting dialysis. 

References 

1. Levey AS, Bosch JP, Lewis JB, Greene T, Rogers N, Roth D. A more accurate method to estimate glomerular

filtration rate from serum creatinine: a new prediction equation. Modification of Diet in Renal Disease

Study Group. Ann Intern Med 1999;130:461–70.

2. Nesrallah G, Mendelssohn DC. Modality options for renal replacement therapy: the integrated care

concept revisited. Hemodial Int 2006;10:143–51.

3. Churchill DN, Blake PG, Jindal KK, Toffelmire EB, Goldstein MB. Clinical practice guidelines for initiation of

dialysis. Canadian Society of Nephrology. J Am Soc Nephrol 1999;10 Suppl 13:S289–91.

4. Levin A, Hemmelgarn B, Culleton B, Tobe S, McFarlane P, Ruzicka M, et al. Guidelines for the management

of chronic kidney disease. CMAJ 2008;179:1154–62.

5. White CA, Akbari A. The estimation, measurement, and relevance of the glomerular filtration rate in stage

5 chronic kidney disease. Semin Dialysis 2011;24:540–9.

6. Churchill DN. An evidence-based approach to earlier initiation of dialysis. Am J Kidney Dis 1997;30:899–

906.

7. Gama-Axelsson T, Heimburger O, Stenvinkel P, Barany P, Lindholm B, Qureshi AR. Serum Albumin as

predictor of nutritional status in patients with ESRD. Clin J Am Soc Nephro 2012.

8. Guyatt G, Montori V, Devereaux P, Schünemann H, Bhandari M. Patients at the center: in our practice,

and in our use of language. ACP J Club 2004;140:A11–2.

9. Rosansky SJ, Clark WF, Eggers P, Glassock RJ. Initiation of dialysis at higher GFRs: is the apparent rising tide

of early dialysis harmful or helpful? Kidney Int 2009;76:257–61.

10. Churchill D, Blake P, Jindal K, Toffelmire E, Goldstein M. Chapter 1: Clinical practice guidelines for initiation

of dialysis. J Am Soc Nephrol 199;10:S289-S94.

11. Levin A, Hemmelgarn B, Culleton B, et al. Guidelines for the management of chronic kidney disease. CMAJ

2008;179:1154–62.

12. Guyatt GH, Oxman AD, Kunz R, Atkins D, Brozek J, Vist G, et al. GRADE guidelines: 2. Framing the question

and deciding on important outcomes. J Clin Epidemiol 2011;64:395–400.

13. Susantitaphong P, Altamimi S, Ashkar M, Balk EM, Stel VS, Wright S, et al. GFR at initiation of dialysis and

mortality in CKD: A meta-analysis. Am J Kidney Dis 2012;59:829–40.

14. Balshem H, Helfand M, Schunemann HJ, Oxman AD, Kunz R, Brozek J, et al. GRADE guidelines: 3. Rating

the quality of evidence. J Clin Epidemiol 2011;64:401–6.

15. Higgins JP, Altman DG, Gotzsche PC, Jüni P, Moher D, Oxman AD, et al. The Cochrane Collaboration’s tool

for assessing risk of bias in randomised trials. BMJ 2011;343:d5928.

16. Guyatt GH, Oxman AD, Sultan S, Glasziou P, Akl EA, Alonso-Coello P, et al. GRADE guidelines: 9. Rating up

the quality of evidence. J Clin Epidemiol 2011;64:1311–6.

17. GRADE Profiler; 2012. Available: http://ims.cochrane.org/gradepro (accessed 2012 Jun. 14).

18. Wells G, Shea B, O’Connell D, et al. The Newcastle-Ottawa Scale (NOS) for assessing the quality of non-

randomised studies in meta-analyses. Available:

http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp (accessed 2012 Jan. 14).



19. Lee H, Manns B, Taub K, Ghali WA, Dean S, Johnson D, et al. Cost analysis of ongoing care of patients with

end-stage renal disease: The impact of dialysis modality and dialysis access. Am J Kidney Dis 2002;40:611–

22.

20. Harris A, Cooper B, Li J, Bulfone L, Branley P, Collins JF, et al. Cost-effectiveness of initiating dialysis early:

a randomized controlled trial. Am J Kidney Dis 2011;57:707–15.

21. Guyatt GH, Oxman AD, Kunz R, Woodcock J, Brozek J, Helfand M, et al. GRADE guidelines: 8. Rating the

quality of evidence--indirectness. J Clin Epidemiol 2011;64:1303–10.

22. Cooper BA, Branley P, Bulfone L, Collins JF, Craig JC, Fraenkel MB, et al. A randomized, controlled trial of

early versus late initiation of dialysis. N Engl J Med 2010;363:609–19.

23. Collins J, Cooper B, Branley P, Bulfone L, Craig J, Fraenkel M, et al. Outcomes of patients with planned

initiation of hemodialysis in the IDEAL trial. Contrib Nephrol 2011;171:1–9.

24. Pupim L, Evanson J, Hakim R, Ikizler T. The extent of uremic malnutrition at the time of initiation of

maintenance hemodialysis is associated with subsequent hospitalization. J Ren Nutr 2003;13:259–66.

25. Hwang S-J, Yang W-C, Lin M-Y, May L-W, Chen H-C, Taiwan Society of Nephrology. Impact of the clinical

conditions at dialysis initiation on mortality in incident haemodialysis patients: a national cohort study in

Taiwan. Nephrol Dial Transplant 2010;25:2616–24.

26. Rosansky S, Eggers P, Jackson K, Glassock R, Clark W. Early start of hemodialysis may be harmful. Arch

Intern Med 2011;17:396–403.

27. Clark W, Na Y, Rosansky S, Sontrop JM, Macnab JJ, Glassock RJ, et al. Association between estimated

glomerular filtration rate at initiation of dialysis and mortality. CMAJ 2011;183:47–54.

28. Wilson B, Harwood L, Locking-Cusolito H, Chen SJ, Heidenheim P, Craik D, et al. Optimal timing of

initiation of chronic hemodialysis? Hemodial Int 2007;11:263–9.

29. Tang S, Ho Y, Tang A, Cheng YY, Chiu FH, Lo WK, et al. Delaying initiation of dialysis till symptomatic

uraemia--is it too late? Nephrol Dial Transplant 2007;22:1926–32.

30. Shiao C, Huang J, Chien K, Chuang H, Chen Y, Wu K. Early initiation of dialysis and late implantation of

catheters adversely affect outcomes of patients on chronic peritoneal dialysis. Perit Dial Int 2008;28:73–

81.

31. Coronel F, Cigarran S, Herrero J. Early initiation of peritoneal dialysis in diabetic patients. Scand J Urol

Nephrol 2009;43:148–53.

32. Sjölander A, Nyrén O, Bellocco R, Evans M. Comparing different strategies for timing of dialysis initiation

through inverse probabilitly weighting. Am J Epidemiol 2011;174:1204–10.

33. Kim S, Kim N. The effect of residual renal function at the initiation of dialysis on patient survival. Korean J

Intern Med 2009;24:55–62.

34. Fink J, Burdick R, Kurth S, Blahut SA, Armistead NC, Turner MS, et al. Significance of serum creatinine

values in new end-stage renal disease patients. Am J Kidney Dis 1999;34:694–701.

35. Rosansky S, Clark W, Eggers P, Glassock R. Initiation of dialysis at higher GFRs: is the apparent rising tide of

early dialysis harmful or helpful? Kidney Int 2009;76:257–61.

36. Korevaar J, Jansen M, Dekker F, Boeschoten E, Bossuyt P, Krediet R. Evaluation of DOQI guidelines: early

start of dialysis treatment is not associated with better health-related quality of life. Am J Kidney Dis

2002;39:108–15.

37. Korevaar J, Jansen M, Dekker F, Jager KJ, Boeschoten EW, Krediet RT, et al. When to initiate dialysis: effect

of proposed US guidelines on survival. Lancet. 2001;358:1046–50.

38. Traynor J, Simpson K, Geddes C, Deighan C, Fox J. Early initiation of dialysis fails to prolong survival in

patients with end-stage renal failure. J Am Soc Nephrol 2002;13:2125–32.

39. Beddhu S, Samore M, Roberts M, Stoddard GJ, Ramkumar N, Pappas LM, et al. Impact of timing of

initiation of dialysis on mortality. J Am Soc Nephrol 2003;14:2305–12.

40. Kazmi W, Gilbertson D, Obrador G, Guo H, Pereira BJ, Collins AJ, et al. Effect of comorbidity on the

increased mortality associated with early initiation of dialysis. Am J Kidney Dis 2005;46:887–96.

41. Sawhney S, Djurdjev O, Simpson K, Macleod A, Levin A. Survival and dialysis initiation: comparing British

Columbia and Scotland registries. Nephrol Dial Transplant 2009;24:3186–92.

42. Stel V, Dekker F, Ansell D, Augustijn H, Casino FG, Collart F, et al. Residual renal function at the start of

dialysis and clinical outcomes. Nephrol Dial Transplant 2009;24:3175–82.



43. Lassalle M, Labeeuw M, Frimat L, Villar E, Joyeux V, Couchoud C, et al. Age and comorbidity may explain

the paradoxical association of an early dialysis start with poor survival. Kidney Int 2010;77.

44. Wright S, Klausner D, Baird B, Williams ME, Steinman T, Tang H, et al. Timing of dialysis initiation and

survival in ESRD. Clin J Am Soc Nephrol 2010;5:1828–35.

45. Evans M, Tettamanti G, Nyrén O, Bellocco R, Fored C, Elinder C-G. No survival benefit from early-start

dialysis in a population-based, inception cohort study of Swedish patients with chronic kidney disease. J

Intern Med 2011;269:289–98.

46. Cooper B, Aslani A, Ryan M, Ibels L, Pollock C. Nutritional state correlates with renal function at the start

of dialysis. Perit Dial Int 2003;23:291–5.

47. Cooper B, Branley P, Bulfone L, Collins JF, Craig JC, Fraenkel MB, et al. A randomized, controlled trial of

early versus late initiation of dialysis. N Engl J Med 2010;363:609–19.

48. Tattersall J, Dekker F, Heimburger O, Jager KJ, Lameire N, Lindley E, et al. When to start dialysis: updated

guidance following publication of the Initiating Dialysis Early and Late (IDEAL) study. Nephrol Dial

Transplant 2011;26:2082–6.

49. Kelly J, Stanley M, Harris D. Caring for Australians with Renal Impairment (CARI). The CARI guidelines.

Acceptance into dialysis guidelines. Nephrology (Carlton) 2005;10 Suppl 4:S46–60.

50. Peritoneal Dialysis Adequacy Work Group. Clinical practice guidelines for peritoneal dialysis adequacy. Am

J Kidney Dis 2006;48 Suppl 1:S98–129.


