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Abstract

Background: The potential benefits of earlier referral to a nephrologist of patients
with elevated levels of serum creatinine include identifying and treating re-
versible causes of renal failure, slowing the rate of decline associated with pro-
gressive renal insufficiency, managing the coexisting conditions associated with
chronic renal failure and facilitating efficient entry into dialysis programs for all
patients who might benefit.

Methods: A subcommittee of the Canadian Society of Nephrology, which included
representatives from family practice and internal medicine, conducted a MED-
LINE search for the period 1966 to 1998 using the key words referral and con-
sultation, dialysis, hemodialysis, peritoneal dialysis, renal replacement therapy
and kidney diseases. Where published evidence was lacking, conclusions were
reached by consensus.

Guidelines: Earlier referral to nephrologists of patients with elevated creatinine levels
is expected to lead to better health care outcomes and lower costs for both the pa-
tients and the health care system. All patients with newly discovered renal insuffi-
ciency (as evidenced by serum creatinine elevated to a level above the upper limit
of the normal range of that laboratory, adjusted for age and height in children)
must undergo investigations to determine the potential reversibility of disease, to
evaluate the prognosis and to optimize planning of care. All patients with an es-
tablished, progressive increase in serum creatinine level should be followed with a
nephrologist. Adequate preparation for dialysis or transplantation (or both) requires
at least 12 months of relatively frequent contact with a renal care team. Nephrolo-
gists should provide consultation in a timely manner for any patient with an ele-
vated serum creatinine level. In addition, they should provide advice about what
aspects of the condition require particularly urgent or emergency assessment.

Sponsors: This clinical practice guideline has been endorsed by the Canadian Soci-
ety of Nephrology and the College of Family Physicians of Canada. Meeting,
teleconference and travel expenses of the Referral Guideline Subcommittee
were covered by The Momentum Program, a collaboration between Baxter
Corp. and Janssen-Ortho Inc. However, the authors are solely responsible for
the editorial content of this article. 

The virtual epidemic in Canada of end-stage renal disease (ESRD), which is in-
creasing in prevalence by approximately 10% annually,1,2 has made it difficult
for Canadian provincial governments to provide adequate resources to meet

growing needs for treatment.3–5 The Canadian Society of Nephrology recently en-
dorsed a policy document entitled Principles of End Stage Renal Disease Care,6 a docu-
ment that raised concern about inappropriate rationing of ESRD therapy in Canada.
Its authors argued for facilitation of early referral to dialysis centres, as well as pre-
dialysis education and efficient entry into ESRD treatment programs for those who
choose to undergo dialysis or kidney transplantation. A similar philosophy is increas-
ingly being adopted in other jurisdictions. For example, the US National Institutes of
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Health consensus conference on morbidity and mortality as-
sociated with dialysis7 stated that an important goal of appro-
priate care is early referral to a multidisciplinary renal team.
In this way, interventions may be initiated that will allow for
the timely, elective creation of access for dialysis (such as an
arteriovenous fistula or graft or insertion of a catheter for
peritoneal dialysis), to prevent the need for urgent com-
mencement of dialysis and the associated prolonged stay in
hospital. Because all of this pre-dialysis care can be accom-
plished on an outpatient or day-surgery basis, the savings 
to the health care system may be substantial.

The potential benefits of early referral to a nephrologist
include identifying and treating reversible causes of renal fail-
ure, slowing the rate of decline associated with progressive re-
nal insufficiency and managing the multiple coexisting condi-
tions associated with chronic renal failure. In addition, with
their knowledge of the expanded acceptance criteria for mod-
ern renal replacement therapy and an understanding of the
tasks and time required to prepare a patient for ESRD ther-
apy, nephrologists are uniquely placed to facilitate efficient
entry into dialysis programs of all patients who might benefit.

Methods

A referral subcommittee, including a general internist and 2 fam-
ily physicians, of the Canadian Society of Nephrology’s Professional
and Public Policy Committee was created in 1996. A MEDLINE
search was performed for the period 1966 to 1998 with the key
words referral and consultation, dialysis, hemodialysis, peritoneal
dialysis, renal replacement therapy and kidney diseases. The search
identified 112 articles. English-language articles and those judged to
be related to referral criteria were chosen for further scrutiny. Addi-
tional relevant articles were identified from the reference lists of the
identified articles or were suggested by the subcommittee members.

There is no framework for grading evidence related to referral.
Most of the evidence was found in retrospective case–control
studies of lower quality than would be ideal. Where good evi-
dence was lacking, issues were resolved by consensus.

Guidelines

Earlier referral

Earlier referral to nephrologists of patients with elevated
serum creatinine levels is expected to lead to better health
care outcomes and lower costs for both the patient and the
health care system.

There is evidence that late referral is a problem in Canada.
For example, family physicians in Ontario were asked about
their referral practices for patients with various levels of
serum creatinine.8 Most (84.3%) of the physicians indicated
that they would not refer patients with creatinine levels of 120
to 150 µmol/L (which represents a loss of filtration function
of more than 50%). A smaller but still substantial proportion
(27.8%) indicated that they would not refer patients with cre-
atinine levels between 151 and 300 µmol/L. Only for creati-
nine levels above 301 µmol/L did almost all of the physicians

indicate that they would make a referral. These findings sug-
gest that many patients with potentially serious yet possibly
reversible renal disease are not referred until substantial irre-
versible scarring has occurred. The problem of late referral
has also been documented in England,9-11 Scotland,12 France,13

the United States,14 and Brazil.15

Several reports have documented the health effects of
late referral,9–14,16 and this topic has been the subject of 3 re-
cent reviews.9,17,18 In addition, several retrospective analyses
have compared earlier with later referral. Patients referred
shortly before dialysis was needed had higher rates of major
complications,11 longer and more frequent stays in
hospital,11,13,14 worse values for homeostatic indicators at the
start of dialysis,13 suboptimal vascular access13 and worse
survival than patients referred early.10,11,14 The only prospec-
tive study to date, from a Brazilian setting, also showed
worse survival in patients referred less than 1 month before
initiation of dialysis than in those referred earlier.15

Three prospective studies have examined multidiscipli-
nary, intensive interventions applied to patients who were
referred early. These studies have demonstrated better vo-
cational outcomes,19 delays in the onset of ESRD,20 better
values for homeostatic indicators, less use of temporary de-
vices for vascular access and lower consumption of hospital
resources21 in these patients.

Non-referral for dialysis is also a problem in Canada.8

The reported incidence of ESRD in Canada (which counts
only patients treated with renal replacement therapy, not
those who presumably die of untreated renal failure) is less
than half that reported for the United States (104.1 per
million in 19961 and 262 per million in 199522 respectively).
Some of this difference may be related to non-referral of
patients who might benefit from treatment. 

The survey of Ontario family physicians and community
internists8 showed that some patients with ESRD were not
referred to a nephrologist and that non-referral was influ-
enced by age and coexisting disease. For example, an other-
wise healthy 85-year-old person with renal failure would
have been referred for dialysis by only 65.9% of the physi-
cians surveyed. Even more disturbing was the finding that
an 85-year-old person with diabetes would have been re-
ferred by only 44.1% of the respondents. Finally, most of
the physicians (62.4%) thought that dialysis was being ra-
tioned in Ontario at the time of the survey (1994; there was
no rationing at that time), and even more (90.5%) predicted
that rationing would occur in the future. Therefore, at least
part of the reason for the difference in reported incidence of
ESRD between Canada and the United States is non-refer-
ral of Canadian patients who could benefit from dialysis.

Non-referral for dialysis has also been reported in Eng-
land,23 Scotland12 and Brazil.12,23,24 Age and comorbidity are
associated with both late referral12 and non-referral.8,23,24

In summary, it appears that earlier referral has the po-
tential to lead to an improvement in coexisting diseases that
begin in the pre-dialysis stage (e.g., left ventricular hyper-
trophy and renal osteodystrophy), a delay in the onset of
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ESRD, better patient survival, less use of temporary devices
for vascular access, greater use of native arteriovenous fistu-
lae (rather than synthetic grafts), an optimized biochemical,
physical and psychological state on initiation of dialysis,
better vocational outcomes and reduced health care costs.

Investigation of renal insufficiency

All patients with newly discovered renal insufficiency (as evi-
denced by serum creatinine elevated to a level above the up-
per limit of the normal range in that laboratory, adjusted for
age and height in children), must undergo investigations to de-
termine the potential reversibility of disease, to evaluate the
prognosis and to optimize planning of care. 

Most patients with even mildly elevated serum creatinine
levels have lost about 50% of their renal filtration function and
already have mild to moderate renal insufficiency. These pa-
tients must usually undergo a variety of investigations (Fig. 1,
scenario A) to determine if reversible factors can be identified.
For example, obstruction of the urinary tract is easy to diag-
nose with ultrasonography and is often amenable to urological
intervention. In addition, many inflammatory renal diseases
can be treated with immunotherapy if diagnosed before irre-
versible scarring occurs. A kidney biopsy is often required to
establish the diagnosis and to guide therapeutic decisions. 

Many kidney diseases progress inexorably toward ESRD,
through immune-mediated injury or through many non-im-
mune-mediated pathways that ultimately lead to chronic fi-
brosis. Accurate and timely diagnosis and treatment can
favourably alter the natural history of many of these diseases.

Elevated levels of serum creatinine are often identified
during investigation of other disorders in adult patients
with hypertension, atherosclerotic disease, diabetes mellitus
or unexplained anemia, in adults with known renal insuffi-
ciency, in adults with abnormal findings on urinalysis, and
in infants and children who fail to thrive, feed poorly, or
have recurrent vomiting, polyuria or episodes of dehydra-
tion. The upper limits of normal for serum creatinine are
considerably lower in infants and children than in adults.
The normal range of serum creatinine for children less
than 5 years of age is 26 to 45 µmol/L, and this normal
range gradually increases from age 5 to adulthood.

Elevation of serum creatinine is not a normal feature of
ageing, nor is advanced age a contraindication to referral. Pa-
tients with rapidly increasing serum creatinine (e.g., a 20%
increase over a matter of days, weeks or months) must un-
dergo investigations (usually including kidney biopsy) on an
urgent basis and should be referred promptly to a nephrolo-
gist. For this reason, for any newly discovered increase in
serum creatinine, the test must be repeated to determine if
the creatinine level is stable or rising. If it is rising, the
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Fig. 1: Approaches to diagnosis and treatment of patients with elevated levels of serum creatinine, at 3 stages of disease: newly
discovered elevation of creatinine level (A), progressive chronic renal failure (B) and just before end-stage renal disease (C). The
creatinine values and time course are hypothetical and are intended for illustrative purposes only. The thresholds for referral
are lower for children than for adults. CBC = complete blood count, BP = blood pressure, ACE = angiotensin-converting en-
zyme, rhGH = recombinant human growth hormone, ESRD = end-stage renal disease.
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C) Pre-ESRD

1. Begin patient education.
2. Choose treatment modality.
3. Consider transplantation.
4. Create access for dialysis.
5. Enter patient into ESRD treatment program on

an elective basis.

NB: Adequate preparation requires at least 1 year.

A) Newly discovered elevation of 
creatinine

1. Identify reversible factors.
2. Consider kidney biopsy.

Work-up includes CBC, determination
of electrolytes, bicarbonate, urea, creati-
nine, calcium, phosphorus, glucose, to-
tal protein and albumin; serum protein
electrophoresis; urinalysis; 24-h urine
collection for protein and creatinine
clearance; and ultrasonography.

B) Progressive chronic renal failure

1. Reduce rate of progression.
2. Treat comorbid diseases.

Treatment includes control of BP, consideration of ACE inhi-
bition and other renal protective strategies, modification of
diet, evaluation of lipid levels, control of calcium/phosphate,
management of anemia with erythropoietin, and, for chil-
dren, administration of rhGH.



nephrologist should be alerted to the fact that the referral is
urgent (not elective) and should agree to see the patient soon.
One possible exception to these guidelines is that patients
with known stable, mild renal insufficiency, documented by
serial determination of creatinine level over a period of a few
years (especially if dipstick testing shows no hematuria or pro-
teinuria), may be followed carefully, with particular attention
to serial monitoring of blood pressure, protein excretion rate
and kidney function, without referral to a nephrologist.

All children with elevated levels of serum creatinine
should be assessed by a pediatric nephrologist because of
special problems related to growth, nutrition, and bone and
metabolic disorders seen in children with even mild renal
insufficiency. Concurrent care by the primary care physi-
cian and pediatric nephrologist can then be arranged.

Follow-up by the nephrologist

All patients with an established, progressive increase in serum creati-
nine level should be followed with a nephrologist.

In chronic renal insufficiency, management of the con-
comitant pathophysiological processes that can occur re-
quires attention to many details (Fig. 1, scenario B). Even if
specific therapy for the renal disease is not available, there
are many nonspecific therapies that may slow the rate of
progression to ESRD or affect the natural history of the
various conditions associated with progressive kidney dis-
ease, such as left ventricular hypertrophy, accelerated ath-
erosclerosis, malnutrition, renal osteodystrophy and, in
children, growth retardation. Therapeutic possibilities in-
clude control of blood pressure, consideration of an-
giotensin-converting enzyme inhibition and other renal
protective strategies, modification of diet, evaluation of
lipid levels, control of calcium phosphate, management of
anemia with erythropoietin and, for children, administra-
tion of recombinant human growth hormone. A recent re-
view provides more information about these therapies.25

A recent British study showed that management of dia-
betic patients before referral to a nephrologist was not
ideal, given that such patients were not likely to be receiv-
ing angiotensin-converting enzyme inhibitor therapy,26 a
strategy of proven benefit in diabetic kidney disease.27 Ifudu
and colleagues28 showed, in a prospectively evaluated inner-
city cohort, that care prior to ESRD provided by a
nephrologist was superior to both care provided by a non-
nephrologist physician and no medical care at all. Optimal
health outcomes are more likely if a nephrologist is in-
volved in caring for these patients from the time creatinine
elevation is discovered.

Preparation for dialysis and transplantation

Adequate preparation for dialysis or transplantation (or both)
requires at least 12 months of relatively frequent contact with a
renal care team.

Any patient who is being followed concurrently by a
nephrologist and the primary care physician, as outlined
above, will be automatically offered the option of undergo-
ing dialysis; if this type of therapy is desired, the patient will
be prepared for dialysis as a matter of course. However, pa-
tients with known chronic, progressive renal insufficiency
who are not being followed by a nephrologist and patients
with newly diagnosed moderate or severe renal failure must
be referred promptly. At best, a full year of relatively fre-
quent visits are necessary to provide adequate education
about dialysis, to help the patient choose the most suitable
ESRD treatment modality, to plan elective creation of the
dialysis access and to facilitate efficient entry into the dialysis
program for those who choose this life-sustaining therapy
(Fig. 1, scenario C). For some patients, kidney donation
from a living relative or nonrelated person can be consid-
ered; if carefully planned, this procedure may preempt the
need for dialysis. Peer counselling of potential new patients
by those already receiving treatment for ESRD can be help-
ful in many cases. To accomplish these goals, referral should
occur, at the latest, when the serum creatinine level is 
300 µmol/L or higher or when creatinine clearance is less
than 30 mL/min (0.5 mL/s), whichever situation is worse,
and sooner if the creatinine level is increasing rapidly.

For children, referral should occur at much lower creati-
nine levels. A serum creatinine level of 150 µmol/L in a 6-
to 10-year-old child often reflects a glomerular filtration
rate as low as 30 mL ⋅ min–1 ⋅ 1.73 m–2. For younger chil-
dren, a level of 100 µmol/L may signify loss of at least 70%
of filtration function. Growth failure has been documented
in children with glomerular filtration rates below 70 mL ⋅
min–1 ⋅ 1.73 m–2. This situation can be improved in certain
renal disorders by sodium chloride supplementation, cor-
rection of acidosis, nutritional supplements and treatment
with recombinant human growth hormone.

It is important for primary care physicians to understand
the acceptance criteria for modern dialysis so that they can
refer patients appropriately. Most elderly patients undergo-
ing dialysis perceive their quality of life to be good, and
their life expectancy is often reasonable.29–33 There are no
longer any technical reasons why a competent, informed
patient who might benefit from dialysis should not be re-
ferred for this treatment. Certainly an experienced multi-
disciplinary pre-dialysis team, including physicians, nurses
and social workers, can most accurately portray the prog-
nosis and expectations for quality of life, so that truly in-
formed decisions can be made. 

No Canadian provincial ministry of health has ever
called for rationing of ESRD therapy. Ontario, Quebec and
British Columbia have publicly affirmed the importance of
access to ESRD therapy.4,34,35 Notwithstanding these claims,
availability of dialysis in Canada has not always kept up with
demonstrated need,3 a situation that has created difficulties
in fulfilling the standard of accessibility. However, perceived
resource constraints must not be used by physicians to jus-
tify refusal to refer suitable candidates for dialysis.
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Timely consultation

Nephrologists should provide consultation in a timely manner
for any patient with an elevated serum creatinine level. In addi-
tion, they should provide advice about what aspects of the
condition require particularly urgent or emergency assessment.

There are 332 practising nephrologists in Canada, provid-
ing 201 full-time equivalents of clinical service.36 A large por-
tion of their collective time involves caring for dialysis and
transplant patients. Most of these specialists practise in cities.
For these reasons, elective appointments may be scheduled
several months from the time of the initial request.

This delay in scheduling an elective appointment for a pa-
tient with elevated creatinine level may create problems for
the referring physician. First, the delay may unintentionally
(and incorrectly) signal that the problem is not serious. Sec-
ond, without specific instructions, the referring physician may
not appreciate the definite indications that would warrant a
request for urgent or emergency consultation. For example,
urgent consultation is needed if the creatinine level is rising
or if a creatinine level above 300 µmol/L has been newly dis-
covered. Emergency consultation might be warranted if, in
addition to these criteria, the patient has systemic symptoms
or severe homeostatic derangements such as overload of ex-
tracellular fluid volume, acidosis or hyperkalemia.

If an appointment cannot be given promptly, the
nephrologist should communicate with the referring physi-
cian, setting out clearly the indicators that might create
cause for alarm and dictate the need for an early assessment.

Application of these guidelines in rural settings may be a
challenge. It is recommended that rural physicians establish
a link with a nephrologist, who might perform a preliminary
chart review to determine if or when a patient with elevated
creatinine level should travel for a formal consultation and
to give interim advice. However, it must be stressed that
many rural patients can be treated by satellite- or home-
based hemodialysis or by home-based peritoneal dialysis.
Indeed, it may be possible for the nephrologist to work with
the rural patient and the primary care physician to prepare
the patient for dialysis while minimizing travel and disrup-
tion to the patient’s lifestyle. Distance from a nephrologist
or dialysis centre is not a sufficient reason for non-referral.
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