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Abstract

Dialysis remains the predominant form of renal replacement therapy in the U.S., but the optimal
timing for the initiation of dialysis remains poorly defined. Not only clinical factors such as signs/
symptoms of uremia, co-existing cardiovascular disease, and presence of diabetes, but also key
demographic characteristics including age, gender, race/ethnicity and socioeconomics have all
been considered as potential modifying factors in the decision for the timing of dialysis initiation.
The 2012 Kidney Disease: Improving Global Outcomes (KDIGO) Clinical Practice Guideline for
the Evaluation and Management of Chronic Kidney Disease (CKD) suggests that dialysis be
initiated when signs/symptoms attributable to kidney failure such as serositis, acid-base or
electrolyte abnormalities, pruritus, poorly controlled volume status or blood pressure, deteriorating
nutritional status despite dietary intervention, or cognitive impairment are visible or noted. These
signs/symptoms typically occur when the glomerular filtration rate (GFR) is in the range of 5 to 10
ml/min/1.73 mZ2, although they may occur at higher levels of GFR. We review recent data on the
timing of dialysis initiation, their implications for managing patients with late stage CKD, and the
important role of considering key demographics in making patient-centered decisions for the
timing of dialysis initiation.
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Over the last 15 years there has been a consistent rise in the level of residual renal function
at which patients with end-stage renal disease (ESRD) initiate renal replacement therapy
(RRT) with dialysis. Early dialysis initiation (or early RRT) is typically defined as dialysis
start at an estimated glomerular filtration rate (eGFR) =10 ml/min/1.73m? using the 4
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variable Modification of Diet in Renal Disease (MDRD) derived equation, while late
dialysis initiation is defined as an eGFR <10 ml/min/1.73m2.(1) However, in different
studies that will be described below the authors have used varying definitions of early versus
late dialysis start. While in 1996 less than 20% of patients began dialysis therapy with an
eGFR > 10 ml/min/1.73m2, by 2005 45% of dialysis patients began dialysis therapy with an
eGFR > 10 ml/min/1.73mZ2.(2)

It has been posited that patients with advanced chronic kidney disease (CKD) who begin
dialysis early may have lower morbidity and mortality compared with patients who begin
dialysis at a more traditional or later dialysis initiation. This hypothesis is based on the
premise that patients with decreased GFR are at an increased risk for malnutrition, and that
malnourishment at the start of dialysis is associated with worse clinical outcomes.(3, 4)
Thus, it has been suggested that early RRT could improve nutritional status, which could
further improve clinical outcomes prompting the early initiation of dialytic therapy at higher
levels of eGFR.

The perceived survival advantage of early start of dialysis has been questioned by a series of
recent observational studies suggesting early RRT is not associated with a survival
advantage and may be associated with an excess rate of adverse clinical outcomes.(5-10)
Thus, several major renal organizations have reassessed the risks and benefits of the practice
of initiating early RRT and the guidelines for initiating dialytic therapy for patients with
advanced CKD. As American medicine moves toward patient-centered care, identifying
demographic factors, such as gender, age, and race/ethnicity (often as a surrogate for
sociocultural differences and economic status), which can have a significant influence on the
relationship of timing of dialysis initiation and subsequent clinical outcomes has become
essential. This review will explore not only recent data on the timing of dialysis initiation,
but the implications of key demographics for managing patients with late stage CKD.

STUDIES OF THE LATE INITIATION OF DIALYSIS

Several studies have aimed to assess differences in clinical outcomes between the early and
timely initiation of dialysis, but appear to focus more on the risk of late initiation of dialysis.
In 2001 the Netherlands Cooperative Study on the Adequacy of Dialysis Study Group
(NECOSAD) reported on 3-year survival rates for 253 patients with new ESRD of whom 94
(37%) started dialysis at GFR 4.9 + 1.7ml/min/1.73 m? and 159 started at GFR 7.1+2.4ml/
min/1.73 m2. GFR was calculated as the mean of creatinine and urea clearance. There was a
trend toward an increase in 3-year survival for the higher eGFR group compared to the
lower eGFR group that did not reach statistical significance (adjusted mortality hazard ratio
(HR) for lower eGFR starters compared with higher eGFR starters was 1.66; Cl: 0.95-2.89).
(11) Gender had no influence on outcomes, whereas increasing age, increased comorbidity
and the presence of diabetes increased the risk for mortality associated with lower eGFR
dialysis initiation. However this report compared late initiation of dialysis with very late
initiation of dialysis, and did not address the early initiation of dialysis.

Likewise, Kim and colleagues examined 1-year mortality rates in 210 patients with
classified eGFR >5 mL/min/1.73 m? or <5 mL/min/1.73 m2 using MDRD eGFR. The
authors found no difference in the mortality rate in the overall cohort based on residual renal
function at initiation. They also found that among hemodialysis patients a lower eGFR was
associated with a higher mortality rate than those with a higher eGFR, while among
peritoneal dialysis patients there was no difference.(12) Again, this report compared the late
initiation of dialysis with very late initiation of dialysis and did not truly address the early
initiation of dialysis.
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By contrast, an analysis of 271 Canadian patients followed by a nephrologist in the CKD
clinic prior to initiating hemodialysis found that patients with a GFR >5 ml/min/1.73 m? had
a similar unadjusted 1-year mortality rate but greater 2-year mortality rates compared with
the patients with GFR <5 ml/min/1.73 m2. (13) Patients in the higher GFR group were older,
less employed, had more cardiac and peripheral vascular disease, and were more likely to be
taking medication for hypertension. The nutritional status of this group was also higher, as
expressed by a higher serum albumin than late dialysis initiators. After adjusting for these
factors mortality rates did not differ between groups, suggesting demographics and
premorbid health condition are important mediators of survival in the later initiation of
dialysis.

INITIAL OBSERVATIONAL STUDIES QUESTIONING THE PROJECTED
BENEFIT OF EARLY INITIATION OF DIALYSIS

A 2002 report found no benefit in survival in 685 study participants starting dialysis early
(median creatinine clearance - CrClI - 10.4 ml/min) in comparison to 116 study participants
starting dialysis late (median CrClI - 6.7 ml/min) after eliminating the effect of lead-time bias
(occurring when survival is measured from start of dialysis rather than from a time point
before dialysis, when patients have the same renal function).(14) Gender and age along with
clinical factors and comorbidity such as presence of diabetes were independent predictors of
mortality in their analysis. The authors found an 11% greater adjusted HR for mortality with
each 1 ml/min increase in CrCl at start of dialysis (HR 1.11; 95% CI 1.01-1.21; P=0.024)
which retained significance after adjustment for all confounders. They concluded that there
was no benefit from the early initiation of dialysis.

Another study stratified the study population into 3 groups: a “low-risk” subgroup without
diabetes, heart failure, or atherosclerotic heart disease; an older patient group = 67 years;
and a general population group including the rest of the patients older than 18 years, and
compared 4 levels of eGFR at dialysis initiation within these 3 groups. The study found that
adjusting for available comorbidity data did not fully explain the increased risk for death for
patients initiating dialysis therapy earlier (GFR > 10 mI/min/1.73 m2) vs. very late (< 5 ml/
min/1.73 m2). These findings suggest that early dialysis initiation may have an independent
effect on mortality risk.(15)

Using propensity scores to reduce imbalances in distribution of variables across treatment
groups, Beddhu et al. analyzed baseline data and outcomes from over 4000 patients in the
United States Renal Data System (USRDS) Dialysis Morbidity Mortality Study Wave 11
(USRDS DMMS II). They reported that for each 5-ml/min increase in the MDRD derived
GFR at the initiation of dialysis, mortality risk increased with HR=1.27; £<0.001. There
was no significant difference for calculated CrCl (0.98; £=0.81) (16). In a multivariable
logistic regression male sex, black race, Medicare insurance, as well as diabetes, coronary
artery disease, congestive heart failure, cerebrovascular disease, increased hematocrit, serum
bicarbonate, body mass index (BMI) and serum albumin were associated with higher
MDRD eGFR at initiation of dialysis. This analysis reinforced the potential risk of the early
initiation of dialysis and placed significant emphasis on the influence of the methodology of
GFR calculation as an important mediator of patient classification and as an important
confounder in assessing dialysis timing and mortality risk. The adverse effects of early
initiation of dialysis may be due to falsely elevated eGFR, as assessed by the MDRD
formula, likely related to reduced muscle mass and lowered endogenous creatinine
production.

By contrast, a 2007 report found an increased all cause 1-year mortality rate among those
initiating peritoneal dialysis later.(17) The authors compared 151 subjects who were
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electively initiated on peritoneal dialysis when GFR rate reached 10 ml/min/1.73 m2 or
below (‘elective starters’ - 50.3% male, mean+/-SD age=57.7+/-13.9 years, 39.7%
diabetic) with 82 subjects who declined dialysis when offered at the eGFR level (initial
refusers). The data are difficult to interpret since the group was self selected and not
randomized and the reasons for the refusal were not reported.

MORE RECENT OBSERVATIONAL STUDIES ASSESSING THE BENEFIT OF
EARLY VERSUS USUAL INITIATION OF DIALYSIS

In 2011 a large observational study sought to examine the effect of early initiation of
dialysis on survival in a ‘healthy” group (albumin level = 3.5 g/dL) of 81,176 subjects with
ESRD. Subjects were aged 20-64 years, without diabetes, and with no comorbidity other
than hypertension to minimize confounding issues that are highly prevalent in many of the
studies examining the role of the early initiation of hemodialysis on survival. Overall the
healthy group had a lower 1-year mortality (9.4%) when compared to the entire USRDS
population (23.8%).(18) Within the healthy cohort, there was a graded increase in mortality
rates with increased eGFR at dialysis initiation with mortality HRs of 1.27 (eGFR 5.0-9.9
ml/min/1.73 m2), 1.53 (eGFR 10.0-14.9 mI/min/1.73 m2), and 2.18 (eGFR =15.0 ml/min/
1.73 m?) compared to the reference group (GFR <5.0 ml/min/1.73 m?) (figure 1).
Demographic factors such as increasing age, male sex, black race, had a negative effect
while Asian race was protective on survival for the overall cohort. Higher levels of
hemoglobin, later year of treatment, a BMI >25.0 primary etiology of polycystic kidney
disease (PCKD) or glomerular disease had a positive effect on survival. The effects of
demographics and clinical factors were similar in the healthy group to the USRDS
population except for a survival advantage noted for black race. These findings suggest that
in relatively healthy patients with advanced CKD the early start of dialysis may be harmful.

Another adjusted retrospective analysis compared 99,231 patients with dialysis initiated at
eGFR >15 ml/min/1.73 m2 with 113,510 with a dialysis initiated at eGFR <5 ml/min/1.73
m? in patients entering USRDS from 1995 to 2006. It showed an incremental increase in
mortality associated with earlier dialysis start, arguing against aggressive early dialysis
initiation based primarily on eGFR alone.(5) Additionally, a study that examined mortality
rates across quintiles of eGFR at hemodialysis initiation in over 25,000 patients found
higher mortality rates among those initiating dialysis earlier, but that the excess mortality
rate was largely explained by demographic and clinical conditions at dialysis.(6) Lassalle et
al. found similar results in over 11,000 dialysis patients with age and patient condition
strongly determining the decision to start dialysis and explaining much of the inverse
association between eGFR at dialysis initiation and survival.(19)

A recent meta-analysis (15 studies; 1,285,747 patients) found the earlier start of dialysis
(higher eGFR) was associated with increased risk of mortality (OR = 1.33, p < 0.001) and
this was due in part to early starters being older (by 6.6 years), and more likely to have
diabetes mellitus and severe comorbid diseases.(20) Moreover, another study also found a
higher GFR at dialysis therapy initiation was associated with a higher pooled adjusted HR
for all-cause mortality. Higher GFR in their study was associated with a lower mortality risk
in cohorts that calculated GFR from average of creatinine and urea clearance from 24-hour
urine collection (HR, 0.80; P = 0.003) in contrast to cohorts that estimated GFR by MDRD
equation (HR, 1.04; P < 0.001) emphasizing again the importance of the method of
determination of GFR. In this study, same as in the study of Kim et al (12) the authors
reported a significant heterogeneity according to the type of dialysis with the highest
mortality risk observed in hemodialysis cohorts and no association between GFR and
mortality in peritoneal dialysis cohorts.(21)
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A possible effect of demographic factors affecting dialysis mortality is reported in a study
comparing survival and dialysis initiation among dialysis patients in British Columbia and
Scotland.(8) A more recent analysis of over 25,000 Canadian adults compared risk of death
among those with advanced CKD who initiated hemodialysis earlier (mean GFR 15.5 mL/
min per 1.73 m2) and later (mean GFR 7.1 mL/min per 1.73 m2). The unadjusted HR for
mortality with earlier relative to later initiation was 1.48 (95% CI 1.43-1.54), and remained
significantly increased (aHR: 1.18, 95% CI 1.13-1.23) after adjustment for demographic
characteristics, serum albumin, primary cause of ESRD, vascular access type, comorbidities,
late referral and transplant status.(7) Similar to large observational studies in the U.S., in this
Canadian study, initiation of dialysis with a higher eGFR was associated with an increased
risk of death that was partially, but not fully explained by differences in baseline
characteristics.

In summary numerous observational trials suggest that the early initiation of dialysis based
on eGFR alone is unlikely to be associated with improved survival and should be limited to
high-risk and symptomatic patients. Several factors such as lead-time bias, survivor bias,
estimating GFR from serum creatinine in people with low muscle mass, fluid overload and/
or comorbidities may influence interpretations of findings. In addition, the imprecision of
renal function measurements and marked clinical variation in disease progression and
complications, reinforces the need to pay close attention to patients with advanced CKD for
the early onset of uremic signs/symptoms, which vary by patient and eGFR value. The role
of age, race/ethnicity and gender remain to be defined as they may be surrogates for
comorbid conditions, access to care, quality of care and socio-cultural factors which may
influence late stage CKD and ESRD outcomes.

The Initiating Dialysis Early and Late (IDEAL) TRIAL

After a series of early reports and commentaries suggesting that early initiation of dialysis
may be beneficial, more recently the preponderance of observational studies suggest that
starting dialysis early may not be beneficial and in fact may be harmful. However, as noted
above, many of these studies are limited by numerous biases such as method of GFR
measurement, patient selection and referral time, lead-time bias, comorbidities assessed,
prevailing practice guidelines, and differences in definition of early initiation of dialysis.
Thus a randomized, controlled trial was performed to more firmly establish the optimal
timing for the initiation of dialysis.

The IDEAL trial examined 828 patients with advanced CKD assigned to initiate dialysis at
an eGFR of 10.0 to 14.0 ml/min/1.73 m? (early start) or 5.0 to 7.0 ml/min/1.73 m? (late
start).(22) GFR assessment was based on the Cockcroft—-Gault equation corrected for body
surface area and a post hoc analysis of survival with baseline GFR estimated according to
the MDRD equation revealed no significant between-group differences in outcomes based
on GFR methodology. During a median follow-up period of 3.6 years the authors found no
significant difference between the groups in mortality or the frequency of key adverse events
(cardiovascular events, infections, or complications of dialysis), figure 2.

It should be noted however that 19% of early starters actually started late and 76% of the
patients assigned to the late-start group initiated dialysis when the estimated GFR was above
the target of 7.0 ml/min/1.73 m2, owing to the development of symptoms yielding a final
difference of only 2.2 ml/min/1.73 m2 between the early and late groups. Thus, while the
planned early initiation of dialysis in patients with advanced CKD was not associated with
an improvement in survival or clinical outcomes, the planned timely or later initiation of
dialysis (eGFR 5.0-7.0 ml/min/1.73 m?) was associated with a substantial greater
percentage of patients developing uremic symptoms. The authors concluded that with
careful clinical management, dialysis may be delayed until either the GFR drops below 7.0
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ml/min/1.73 m2 or more traditional clinical indicators for the initiation of dialysis are
present.

A subset (642 of the 828) of patients in the IDEAL Trial, also agreed to participate in a
quality of life and cost-effectiveness study. While mean direct dialysis costs were
significantly higher in the early-start group, total costs, including costs for resources used to
manage adverse events did not differ.(23) Quality-adjusted survival between groups also did
not differ. These findings suggest planned early initiation of dialysis therapy in patients with
progressive CKD has higher dialysis costs with similar overall medical costs, but no
difference in quality of life. This prompted the authors to question the benefit of initiating
early dialysis given the paucity of existing clinical evidence to support a substantive impact
on patients’ outcomes and dialysis resources in the absence of clinical symptoms related to
reduced renal function.

Race, Demographics and the Timing of Initiating Dialysis

Because the relationship of onset of uremic signs/symptoms (a driving factor for dialysis
initiation) and eGFR value vary by patient, making an “a priori” judgment for early or late
dialysis is extremely difficult. Having an insight into key patient level characteristics that
may help identify patients at greater or lesser risk for adverse outcomes should dialysis be
initiated earlier can assist in that judgment process.

Historically, women, older patients, Hispanics and Asians (vs. Caucasians), and uninsured
patients (vs. private insurance) have been more likely to be started on dialysis later.(24-27)
This finding may further bias clinician recommendations to assign these patients to later
dialysis start. Therefore, it may be necessary to pay additional attention to early uremic
symptoms indicating the need for dialysis initiation. In addition, the presence of concomitant
medical conditions such as diabetes, cardio-vascular diseases, and poor functional status are
associated earlier start of dialysis and could be more frequent in US nonwhites or in socio-
economic groups associated with later dialysis start.(19, 24-26, 28) The effect of timing of
initiation of dialysis on mortality in blacks and Asians is a result of the combination of these
factors. This is well illustrated in the study of Rosansky et al in which blacks had a 10%
increase in mortality compared with other patients after adjustment for all available
confounders. However, in a subgroup of patients with good nutritional status (albumin
level>3.5¢/L), blacks had 8% lower mortality than the rest of the group.(18)

Race and Early vs. Late Dialysis Initiation—The IDEAL trial that showed no survival
benefit from early initiation was conducted in Australia. It included a 28.5% non-white
population of the 828 patients, but did not include Hispanics nor blacks.(29) Beddhu’s study
showed that higher eGFR was associated with higher death risk and included 2,920 US
dialysis patients of which 28% were blacks and 8% were listed as ‘other’ but minorities
were not studied separately.(16) The only study to include a Hispanic ethnicity population
concluded that higher eGFR was associated with higher death risk adjusted for Hispanic
ethnicity but did not report racial/ethnic subgroup analyses.(15) Two studies in Asian
populations included patients from Japan and Taiwan, possibly dissimilar in regards to
comorbid conditions and nutritional status compared to Asian-American patients.(6, 30)
Two studies in U.S. dialysis patients included analyses of a larger percentage of non-white
populations, but only demonstrated that the likelihood of early vs. late dialysis start were
higher in non-white subgroups as compared to whites and did not report race and ethnicity
subgroup survival analyses, nor did they report on Hispanic populations.(5, 18)

Racial Differences in eGFR at Initiation of Dialysis and in Dialysis Outcomes—
African American CKD patients, due to the race adjusting factor in eGFR calculations, have
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a higher eGFR for the same creatinine level and therefore may be started on dialysis with
some delay, at a higher creatinine level.(24) The clinical implication of the standard eGFR
adjustment by race at very low eGFR is not well known. By contrast, poor quality of
predialysis care and presence of comorbid conditions may lead to some African Americans
being placed on dialysis earlier.(31-33) Since many of the factors associated with the
differences in timing and mortality in racial/ethnic populations are not clearly identified,
race/ethnicity specific propensity scores and other modeling strategies may be necessary to
obtain less biased estimates and enhance our understanding of observed variations in
dialysis timing and ESRD outcomes across different patient populations. Anemia is a co-
morbid condition that has no racial ethnic differences in the association with either mortality
or timing of initiation of dialysis. However, the high prevalence of hemoglobin variants and
other hematologic factors in African Americans could affect the need and use of
erythropoietin stimulating agents (ESA).(34) Consequently patients with hemoglobin
variants will receive excessive doses of ESA, which in turn may result in a health risk itself.
(34, 35)

Racial differences in loss of residual renal function—It is not known if the rate of
loss of residual renal function differs by race/ethnicity. Holley et al(36) reported that race
does not affect the rate of loss of renal function but the study included only 25 non-white
patients. In addition to race/ethnicity and gender(37, 38), future studies should include as
many key factors that may affect the rate of loss of residual renal function such as the type
of renal replacement(39, 40), BMI(38, 41), arterial pressure (41-44), use of angiotensin
converting enzyme inhibitors/angiotensin receptor blockers(37, 45, 46), diuresis (41, 47—
49), protein intake(42, 50, 51), diabetes(37, 38, 50, 52-55), cardiovascular comorbidity(37,
38, 52, 54, 56), and others. Additional studies should also be pursued to determine the
potential impact of reduced access to care and whether late initiation of dialysis results in
adverse clinical and economic outcomes among different ESRD patient groups in the United
States.

The Way Forward

Emerging data highlight the need to focus on not only the level of GFR, but the assessment
of signs/symptoms as part of monitoring of patients with advanced CKD (eGFR 15-30 ml/
min/1.73 m2). Individual assessment and availability of resources will dictate specific timing
of therapies. Following the results of the IDEAL trial, a working group of the European
Renal Best Practice advisory board released an updated position statement on dialysis
initiation.(57) In summary, the board recommends patients with advanced CKD be prepared
for dialysis, kidney transplant or conservative care before their CKD becomes symptomatic
(eGFR > 15 ml/min/1.73 m?) and dialysis be considered when there are signs/symptoms of
uremia, inability to control hydration status or blood pressure or a progressive deterioration
in nutritional status, usually noted at an eGFR in the range 9-6 ml/min/1.73 m2 (Table 1).
The new Kidney Disease: Improving Global Outcomes (KDIGO) guidelines were very
careful to highlight the need to weigh the risks and benefits of RRT and recommended that
clinicians: 1) consider living donor preemptive renal transplantation in adults when eGFR is
<20 ml/min/1.73 m2, and 2) address clinical signs/symptoms rather than instituting dialysis
therapy based on an arbitrary number (e.g. eGFR, CrCl) representing the estimated degree of
residual renal function.(58)

Slinin et al. reported a graded and progressively lower adjusted first-year mortality rate
among 192,307 incident hemodialysis patients meeting a greater number of three key
National Kidney Foundation Kidney Disease Outcomes Quality Initiative (KDOQI)
guideline goals at dialysis initiation including use of arteriovenous fistula or graft at
initiation, hemoglobin >11 g/dl; and serum albumin at goal. Unfortunately, 59% of patients
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met zero goals and 31% met only one goal.(59) Thus, their analysis suggests there remains a
great opportunity for improving first-year mortality rate by ensuring more patients with
advanced CKD meet one or more of the above KDOQI dialysis initiation goals.

In summary there appears to be no benefit of the early initiation of dialytic therapy (eGFR
10-15 ml/min/1.73 m?) in asymptomatic patients with advanced CKD. By contrast the late
initiation of dialysis (€GFR is <5 ml/min/1.73 m2) may increase the risk for decreased
survival over time and may increase the risk of developing adverse clinical signs and/or
symptoms related to advanced CKD. As noted in the IDEAL Trial, patients starting dialysis
at a later time were more likely to have uremic like symptoms at dialysis initiation.
Clinicians should be aware of the impact of proper timing of dialysis start on quality of life.
Also, it is important to achieve a hemoglobin >11 g/dl to have serum albumin at goal and to
have arteriovenous fistula or graft placed prior to dialysis initiation.(59) In view of the low
prevalence of achieving these goals, particularity in minorities, high priority should be given
to their implementation. In absence of uremic signs/symptoms dialysis should be initiated at
an eGFR of 6-9 ml/min/1.73 m? In US non-whites, timing of dialysis initiation appears to
be delayed as compared whites. Conversely, diabetes and other comorbid conditions may be
more prevalent in these groups, leading to need for earlier start of dialysis. In view of this,
establishing a timing of dialysis initiation other than by clinical status has not been
attempted for these patients. Therefore, particularly in these high risk groups, astute clinical
monitoring is essential.
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Figure 1. The mortality hazard ratios (HRs) using an extended Cox model with time-dependent
effects of estimated glomerular filtration rates (eGFRs) and stratified by level of serum albumin
Models were run separately for each of 3 serum albumin groups as surrogates of general
health: less than 2.5 g/dL, 2.5 to 3.49 g/dL, and 3.5 g/dL or higher. Panel A: Mortality HRs
for patients with predialysis serum albumin level of less than 2.5 g/dL (n=12,040). The
confidence intervals for the HRs include 1 in many instances and the effect of early start, an
eGFR higher than 10 mL/min /1.73 m2, is not as marked as in the higher albumin level
groups. Panel B: Mortality HRs for patients with predialysis serum albumin levels of 2.5 to
3.49 g/dL (n=33,471). In this healthier, higher serum albumin group, greater initial eGFR is
associated with a significant adverse effect on survival, especially with early starts, the
group with an eGFR higher than 10 mL/min /1.73 m2. Panel C: Mortality HRs for patients
with predialysis serum albumin levels of 3.5 g/dL or higher (n=35 665). In this healthiest of
the healthy cohort studied (HG), the adverse effects of early start on survival are seen,
especially in the group with an eGFR of 15 mL/min /1.73 m2 or higher. Error bars indicate
95% confidence intervals. To convert serum albumin to grams per liter, multiply by 10.(18)
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A Time to Start of Dialysis
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Figure 2. Kaplan—-Meier Curvesfor Timeto thelnitiation of Dialysisand for Timeto Death

The data for time to the initiation of dialysis (Panel A) were censored at the time of death,
transplantation, or withdrawal of consent or at the time a patient transferred to a
nonparticipating hospital, emigrated, or could not be contacted. The curves for time to death
(Panel B) are truncated at 7 years of follow-up and a cumulative hazard ratio of 60%.(22)
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Adapted from the European Renal Best Practice advisory board 2011 updated position statement on initiation

of Dialysis.(57)

Recommendation

Evidence

Dialysis preparation in patients with advanced CKD should include preparing for dialysis, kidney transplant
or conservative care before their CKD becomes symptomatic. This process, including advanced preparation
of appropriate access, careful observation for signs and symptoms of uremia, should be started while eGFR is
>15 mL/min/1.73m2. Supervision in a dedicated clinic for advanced CKD patients is recommended.

Strong recommendation
based on low-quality
evidence

Dialysisinitiation in patients with eGFR <15 mL/min/1.73m? should be considered when there are signs/
symptoms of uremia, inability to control hydration status or blood pressure and/or a progressive deterioration
in nutritional status. It should be noted that the majority of patients will become symptomatic and require
dialysis as eGFR falls to 9-6 mL/min/1.73m2.

Strong recommendation
based on high-quality
evidence

High-risk patientssuch as those with diabetes and renal function deteriorating more rapidly than 4 mL/min/
year require particularly close supervision. In patients whose uremic symptoms may be difficult to detect and/
or close supervision is not feasible a planned start to dialysis while still asymptomatic may be preferred.

Strong recommendation
based on low-quality
evidence

Asymptomatic patients presenting with advanced CKD may benefit from a delay in starting dialysis in order

to allow preparation, planning and permanent access creation rather than using temporary access.

Weak recommendation based
on low-quality evidence

Chronic kidney disease — CKD; estimated glomerular filtration rate - eGFR
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