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Guideline 1.1: Referral for Management of Renal Failure
1.1.1. Measure or calculate creatinine clearance for all patients with a serum creatinine >200 mumol/L (opinion).

1.1.2. Measure creatinine clearance by a 24-h urine collection with a concurrent serum creatinine or calculate it using the Cockcroft-Gault
formula (evidence: level I).

1.1.3. Refer patients with a creatinine clearance <30 ml/min to a nephrologist for opinion regarding management of renal failure (opinion).

The symptoms of renal failure appear late and cannot be used for the early diagnosis of renal failure. Use of serum creatinine as the only
indicator of renal failure will fail to diagnose an abnormally low creatinine clearance in 35% of those 40 to 49 yr old, and this increases to
92% of those >70 yr old 17 . These data are derived from a comparison of serum creatinine to calculated creatinine clearances,
uncorrected for body surface area , in a cross-sectional study of 2712 patients in British Columbia, Canada. A serum creatinine of 200
mumol/L in a 60-yr-old man weighing 70 kg corresponds to a creatinine clearance of 34 ml/min. The same serum creatinine value in those
older than 60 yr, in females, and in those weighing less than 70 kg would represent a lower creatinine clearance.

Creatinine clearance is traditionally calculated from creatinine excretion in a 24-h urine collection and a concurrent serum creatinine. This
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is subject to collection error and is considered a burden by many patients. The Cockcroft-Gault formula permits calculation of steady-state
creatinine clearance, uncorrected for body surface area, from serum creatinine, age, weight, and gender (27 . This formula was derived from
a cross-sectional study design and is the most common formula used to calculate creatinine clearance without urine collection. More
recently, a formula has been developed to calculate GFR without urine collection 31 . This formula has been derived from the Modification
of Diet in Renal Disease (MDRD) study and appears to be more precise and accurate than the Cockeroft-Gault formula. However, it cannot
be calculated at the bedside without a programmed calculator and is currently not expressed in SI units. Although the Cockcroft-Gault
formula tends to overestimate GFR and is less precise than the MDRD formula, the ease of calculation and extensive experience with this
formula are the reasons for selecting it for the initial assessment of creatinine clearancg.
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Referral to a nephrologist is associated with better clinical outcomes than with non-nephrologist care 41 . With early referral, patients
should be managed using strategies to slow the rate of progression of renal disease and to deal with the complications of uremia, including
treatment of anemia, cardiovascular disease, bone disease, and nutrition. Decisions regarding choice of modality require patient and family
education. Early referral provides sufficient time to prepare patients for the selected modality and to permit timely initiation of either
dialysis or renal transplantation.

Guideline 1.2: Managing Patients with a Creatinine Clearance <0.5 ml/s or <30 ml/min
1.2.1. Each center should establish a multidisciplinary clinic for the management of renal failure (evidence: level IV).
1.2.2. Measure renal function at least every 3 mo (opinion).

1.2.3. Measure renal function using a valid estimate of GFR corrected to a body surface area of 1.73 m2 . The recommended method is the
mean of urea and creatinine clearances (evidence: level I).

1.2.4. Evaluate nutritional status every 3 mo using either protein equivalent of nitrogen appearance (PNA) or the subjective global
assessment (SGA) of nutritional status. (opinion).

1.2.5. The frequency of clinical evaluation should be based on the clinical judgment of the responsible nephrologist (opinion).

Although nephrologists can provide excellent clinical care, most patients have complex problems that are often better managed by a
multidisciplinary team. This team should include a nurse, renal dietitian, pharmacist, and a social worker. Psychology, psychiatry,
physiotherapy, and occupational therapy, if available, would add other important professional skills to
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the team. Different models can be used. One model, described by Levin et al. 151 , demonstrated better patient outcomes at the initiation of
dialysis in a cohort of renal failure patients followed in a renal failure clinic compared to those followed in nephrologist offices. The only
exclusions were those known to the nephrologist for less than 4 mo.

The recommendation that referral occur at a creatinine clearance of 0.5 ml/s or 30 ml/min will allow more time to treat complications of
uremia and to prepare for end-stage renal disease (ESRD) treatment, either by dialysis or transplantation. In a Canadian prospective cohort
study of 288 patients with initial Ccr of 25 to 75 ml/min, 23% had stable renal function over a 12-mo follow-up (6] . The mean rate of loss
of residual renal function, expressed as Ccr uncorrected for body surface area, among the remaining patients was 0.1 ml/s or 6.4 ml/min per
yr. This is comparable to the data reported in the United States by Hakim and Lazarus in 1989. They found a mean decline of 0.08 ml/s or
4.8 ml/min per yr 7] .

The recommendation that renal function be measured at least every 3 mo is based on the mean rate of decline 0of 0.8 to 1.0 ml/s or 5 to 6
ml/min Cg; per year. This interval will detect those with a more rapid rate of decline and permit interventions to slow this process or,
alternatively, speed preparation for dialysis.
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Residual renal function should be monitored with a valid estimate of GFR. The serum creatinine value could be used for calculation of the
Ccr from the Cockeroft-Gault formula, but the precision and accuracy are diminished at lower levels of GFR. Calculation of C¢; from 24-h
urine collections and concurrent serum creatinine measurement systematically overestimates GFR due to tubular secretion of creatinine.
Use of cimetidine to suppress creatinine secretion increases accuracy and precision but is difficult to use in clinical practice. Iohexol and
radioisotopic methods are accurate but expensive and are also difficult to use in usual clinical practice. Van Olden and colleagues have
shown strong agreement between inulin clearance and the mean of urea and creatinine clearance at low levels of GFR (s , and this is the
recommended method for estimation of residual renal function.

Traditionally, estimates of GFR and creatinine clearance are corrected for body surface area. However, there is concern that this
normalization may underestimate the severity of renal failure in smaller, older, and malnourished patients. Alternative approaches include
correcting ideal body surface area or using uncorrected values. In the absence of data to support these alternatives, the guidelines will use
the conventional correction to 1.73 m2 body surface area.

Malnutrition at the initiation of dialysis is associated with worse patient survival 91 . Nutritional status should be monitored regularly both
to guide nutritional interventions among patients with chronic renal failure and to assist in deciding the optimum time to initiate dialysis.
PNA, assuming neither anabolism nor catabolism, is an estimate of protein intake. There are several formulas available for this calculation.
The one recommended is that described by Maroni et al. 1107 . A clinical assessment of nutritional status that has been validated in ESRD is
the SGA 1117 . Although it has not been formally validated in chronic renal failure for patients not on dialysis, it is a simple and
reproducible bedside estimate of nutritional status. Additional estimates of nutritional status are caloric intake as determined by a
registered dietitian, anthropometric measurements, and serial serum chemistry values ( e.g., serum albumin, serum bicarbonate). These
would enrich the evaluation of nutritional status.

Guideline 1.3: Initiation of Dialysis

1.3.1. When the GFR is less than 120 L/wk per 1.73 m2 (0.2 ml/s or 12 ml/min), look for symptoms or signs of uremia or evidence of
malnutrition. If there is evidence of uremia or if the PNA is <0.8 g/kg per d or if there is clinical malnutrition (SGA), recommend dialysis.
The GFR value of 120 L/wk corresponds to a Cc; of approximately 0.3 ml/s or 18 ml/min and a weekly Kt/V of 2.0 (evidence: level IV).

1.3.2. If there is no evidence of uremia or malnutrition, increase the frequency of observation to monthly and recommend dialysis when
indicated (uremia or malnutrition) (opinion).

1.3.3. When the GFR is less than 60 L/'wk per 1.73 m2 (0.1 ml/s or 6 ml/min), recommend initiation of dialysis (opinion).

Several studies have reported worse outcomes for patients with less residual renal function at initiation of dialysis 112; 1131 141 . These
outcomes have included rehabilitation 12 , hospitalization (121 1141 , and patient survival 1121 1131 1141 . These observational studies are
subject to biases (patient selection, referral time, starting time) that may confound the conclusions. The patient selection bias refers to the
possibility that more compliant and/or healthier patients would agree to earlier initiation. Patients who initiate dialysis late may have been
referred late and would not have had appropriate preparation for dialysis. Those referred late may also include a greater proportion with
hypertension and noncompliance [1s) . In a study from Italy 1121 , the results are confounded by the starting time bias.

A lower GFR at initiation of dialysis is associated with worse nutritional status at that time. The latter is associated with worse patient
survival with an effect lasting for at least 2 yr 161 . Both in the usual clinical setting 1171 and, to a lesser extent, in clinical trials with
excellent dietary intervention (18] , progressive loss of renal function is associated with a decline in nutritional status.

The traditional approach of restricting protein to delay initiation of dialysis has been challenged by these data. In highly controlled research
settings (18] or in clinical settings with a major interest in nutrition 119) , protein restriction may be safe and associated with excellent
clinical outcomes. These data are not generalizable to usual clinical practice with late referral and decreased access to dietary counseling
[20] .

The objective of these guidelines is to identify a level of residual renal function at which the patient should be closely examined for signs
and symptoms of uremia or malnutrition related to chronic renal failure. For patients treated with continuous peritoneal dialysis, a weekly
Kt/V >2.0 has been recommended as representing adequate dialysis 1211 . Use of weekly Kt/V as the estimate of residual renal function is an
unfamiliar concept for nephrologists. These guidelines recommend
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GFR, estimated from the average of urea and creatinine clearance, as the preferred method of following changes in residual renal function.
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The relationship between Kt/V and GFR is different for patients with chronic renal failure predialysis than for patients treated with
continuous ambulatory peritoneal dialysis (CAPD) 1221 . For a predialysis patient, the relationship has been described by Mehrotra et al.
[22] .

GFR (L/wk per 1.73 m2)=(54.6xweekly Kt/Virea )+17.48

For a weekly Kt/V of 2.0, the corresponding GFR is 126 L/wk per 1.73 m2 . Although the relationship between GFR and Cc; is variable,
the renal creatinine clearance would be approximately 180 L/wk per 1.73 m2 .

Initiation of dialysis should be recommended if there are clinical signs and symptoms of uremia or if there is any clinical evidence of
malnutrition based on the SGA or if the PNA is <0.8 g/kg per d. If there are no uremic symptoms or evidence of malnutrition, the patient
should be followed monthly.

Recent data from the MDRD study (23 and from the Health Care Financing Administration in the United States document initiation of
dialysis at a higher mean GFR than has been reported historically. Patients in the MDRD study initiated dialysis at a mean GFR (mean of
urea and creatinine clearances) of 0.14 ml/s or 8.4 ml/min 24 ), and the Health Care Financing Administration data report a mean GFR of
0.12 ml/s or 7.1 ml/min. The median was 0.11 ml/s or 6.6 with 25th and 75th percentiles at 0.09 ml/s or 5.1 ml/min and 0.14 ml/s or 8.5
ml/min, respectively.

There are no data to suggest a level of GFR at which dialysis should be recommended regardless of symptoms, but as residual renal
function decreases, clinical follow-up should increase in frequency.

The recommendation that dialysis be initiated at a GFR of 60 L/1.73 m2 is based on opinion rather than evidence. With a mean rate of loss
of 4.8 to 6.4 ml/min Cc; per year, unacceptably low levels of residual renal function will be reached within 6 mo.

These recommendations do not address the issue of whether dialysis should be initiated fully or in an incremental manner with changes
based on progressive loss of residual renal function. All decisions regarding the timing of initiating dialysis should be based on discussion
of the biochemical and nutritional data with the patient and family, and should take into account the social impact of these decisions.
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