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Abstract There is growing awareness of a need not of late referrals. Physician and patient attitudes are
other barriers to early referral and need to be studiedonly to identify patients with chronic renal failure

(CRF) at an earlier stage in the disease process, but more fully.
The consequences of late referrals include increasedalso to initiate treatment strategies earlier, in order to

delay both progression of CRF and co-morbid diseases morbidity, mortality, and resource utilization. There is
also an impact on patients’ quality of life and missedand to define the optimal time required to prepare

CRF patients for renal replacement therapy (RRT). opportunities for pre-emptive transplantation. Late
referral also limits therapeutic options, and these lim-These three strategies are linked, and rely on appro-

priate identification of patients at risk of renal disease. itations have consequences on long-term outcomes
once patients are on dialysis.The challenge currently facing nephrologists is both

how to minimize the consequences of late referral and It is clear that late referral of patients with CRF
obviates the opportunity for significant delay of diseasehow to improve the timeliness of referral.

Published studies support the notion that outcomes progression and institution of proactive strategies to
reduce the overall burden of illness in the population.are poor in patients who access specialized nephrology

care late in the course of their renal disease ( just prior There is ample evidence that strategies to delay progres-
sion of renal disease are effective, as are strategies toto the need for dialysis). A National Institute of Health

consensus publication recommends early referral to a reduce cardiovascular disease. Anaemia and a fall in
haemoglobin concentration have been associated withmultidisciplinary renal care team, and the recent

Canadian Society of Nephrology guidelines recom- left ventricular hypertrophy and with growth of the
left ventricle. A combined approach is necessary formend that at least 12 months are needed prior to

initiation of dialysis for adequate medical and psycho- best nephrological clinical practice, with a clear defini-
tion of early renal insufficiency; this will involve thelogical preparation for RRT. Despite these recom-

mendations, a substantial proportion (20–50%) of development of tools to permit early identification of
patients with early renal insufficiency, and the imple-patients starts dialysis without prior exposure to

nephrologists. mentation of strategies to optimize treatments aimed
at both delaying progression and preparing patientsLimited data exist on current referral patterns to

nephrologists. Diabetes and/or hypertension cause for RRT.
renal disease in up to 40% of patients requiring dialysis.

Key words: dialysis; early renal insufficiency; renalThese patients are presumably being monitored by
disease; screening; serum creatinineinternists, endocrinologists or cardiologists, and many

referrals come from these physicians; other patients
may be referred by general practitioners.

Data regarding disease status at the time of referral
are also limited. Substantial cardiovascular disease and Introduction
risk factors are evident at the time of referral. Most of
the literature describes data for those starting dialysis Morbidity and mortality remain high among patients
(i.e. late referral ) rather than a broader spectrum of on dialysis, despite advances in technology and
all patients with renal insufficiency referred to nephrol- improved understanding of treatment strategies.
ogists. Reasons for late referral include insensitivity of Factors that are present at the initiation of dialysis, as
current screening tools. Serum creatinine is well known well as those that exist before its commencement, have
to be an inaccurate marker of renal dysfunction, and an impact on patient outcomes. If long-term patient
too insensitive to identify patients with very early outcomes are to be improved, then there is a need for
stages of disease, thus contributing to the prevalence earlier identification of, and intervention in, patients

with renal disease. Strategies have been described thatCorrespondence and offprint requests to: Adeera Levin MD FRCPC,
delay the progression of both renal and comorbidEducation and Research, St Paul’s Hospital, 1081 Burrard Street,

Room 6010A, Vancouver BC V6Z 1Y6, Canada. diseases. Optimal treatment of patients before initiation
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of dialysis is contingent on an accurate definition of sensus Conference Statement, published in 1994 [5],
described the need to refer patients to a nephrologythe population categorized as ‘pre-dialysis’ patients.

However, the term ‘pre-dialysis’ is still used to define team at least 4 months before initiation of dialysis. In
a 1999 Canadian Society of Nephrology publicationa heterogeneous group of patients, including those who

are referred both ‘early’ and ‘late’ in the clinical course ‘timely referral’ is defined as being at least 12 months
prior to dialysis initiation [6 ]. Both definitions ofof their renal disease. Once accurate definitions and

terminology are established, it will be important to timeliness presuppose that general practitioners,
internists, and other specialists are able to predict whendetermine the barriers to timely referral so that they

can be systematically addressed. Finally, it is important dialysis will be necessary in any given patient—a
difficult skill even for trained nephrologists. Problemsto establish goals for the treatment of patients with

chronic or progressive renal failure, and strategies by therefore will be encountered in defining timeliness, as
a knowledge of future events is required. It has beenwhich to achieve those goals. This paper addresses

issues related to late referral to nephrologists, focusing suggested that timely referral to a nephrologist should
apply to any patient who has evidence of renal impair-on current referral patterns and their consequences,

the current burden of illness in the renal population, ment, or to those within high-risk groups (e.g., patients
with hypertension, diabetes, or cardiovascular disease)both prior to and at initiation of dialysis, and the

known consequences of late referral. who have abnormalities of renal function or urine
sediment. For the purposes of this article, however,
‘late referral’ is defined as those persons commencing

Current referral patterns dialysis therapy within 4 months of being known to a
nephrologist.

It is estimated that 20–50% of patients startingCurrent referral patterns can be classified into
dialysis are late referrals [7]. The variation in reportedthree major categories: early, late, and not referred
prevalence rates is explained by differences in defining(Figure 1). For patients with renal insufficiency, the
the group of patients for whom there was an opportun-consequence of never being referred to a nephrologist
ity for earlier referral. Approximately 20–25% ofis death; the extent to which this currently occurs is
patients starting dialysis were previously known to anot known. Alternatively, if patients are referred early
physician, but were not referred to a nephrologist in ain the course of their renal disease, opportunities to
‘timely’ manner. The other 25% of patients classifiedintervene exist that may delay or halt the progression
as ‘referred late’ were not referred earlier for a numberof the renal disease process and/or of associated
of reasons: the patients either had acute renal failurecar diovascular, metabolic and bone diseases [1–4].
that did not resolve, or rapidly progressive glomerulo-Furthermore, with early referral, adequate physical,
nephritis, or were non-compliant or asymptomatic, orsocial, and psychological preparation for renal replace-
were unknown to a physician.ment therapy (dialysis or transplantation) is possible.

If patients are referred late in the course of their renal
disease, opportunities for proactive intervention are

Magnitude of the problem of renal insufficiencylost, as is adequate time to prepare for arteriovenous
access or living donor transplantation. Optimal therapy
for patients with renal disease, therefore, includes To view the current problem of late referral in context,

it is useful to review population data that definetimely referral to a nephrology team.
‘Timely referral’, however, remains a poorly defined patients at risk, or patients who have early renal

disease. Data from the National Health and Nutritionterm. The National Institute of Health (NIH) Con-

Fig. 1. Referral patterns for patients with renal insufficiency.
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Examination Survey (NHANES III) of 12 000 people care of renal patients are essential [14]. However,
in the United States has estimated the prevalence of current patterns of ‘late referral’ may reflect, at least
early renal insufficiency (ERI ) to be between 10.9 in part, difficulties with today’s screening tools.
million and 0.8 million, depending on the definition of Strategies that serve to educate both patients and
‘early’ renal disease (i.e. serum creatinine concentra- physicians about the meaning of specific tests of renal
tions >1.5 g/dl or >2.0 g/dl ) [8]. In the UK, Khan function may be useful. Examples of similar campaigns
et al. [9] estimated the annual incidence in the popula- to educate patients and physicians can be found in the
tion of serum creatinine concentrations greater than field of cardiovascular disease, with respect to
300 mmol/l to be approximately 600 per million popula- cholesterol screening [15,16 ].
tion. If individuals over the age of 85 years and At present, nephrologists should focus on those
individuals with malignancy are excluded, the incidence renal patients who are known to the medical system
of serum creatinine is still impressive at approximately but who have not yet been referred to the kidney
450 per million [9]. The proportion of the population, disease specialist. Reasons for non-referral to nephrol-
therefore, who ought to be referred to a nephrologist ogists, therefore, need to be examined. These reasons
is huge and potentially beyond the current capabilities include non-recognition of ERI (see above), and non-
of most national nephrology communities. If preven- nephrologist attitudes towards (i) the utility of dialysis,
tion or delay of renal disease progression does lead to (ii) the role of nephrologists, and (iii), in some health
improved patient outcomes, then planning for care systems or cases, physician concerns about loss
increased workload and strategies is essential. of income. It is beyond the scope of this paper to

review each of these in depth, but it is important to
acknowledge that the problems of non-referral andScreening for renal disease delayed or late referral are related both to issues of
identification of renal dysfunction and to attitudes

Interestingly, the estimates of populations who poten- towards referral.
tially require renal replacement services are based on
defining renal dysfunction according to serum creati-
nine concentrations, unadjusted for body size or
gender. The true prevalence of individuals with
impaired renal function is likely to be much higher if Physician factors
renal function, not just serum creatinine concentration,
is used to define renal dysfunction. The recent

Attitudes towards referral by non-nephrologists haveModification of Diet in Renal Disease (MDRD) for-
been studied by only a few investigators. Mendelssohnmula, and older formulae, such as Cockcroft–Gault,
et al. [17] demonstrated that 84.3% of general practi-have been used to improve estimates of renal function
tioners in Ontario, Canada, would not refer patientsfrom simple laboratory parameters [10,11]. In a large
with serum creatinine concentrations between 120 andurban population, Duncan et al. [12] recently surveyed
150 mmol/l (which reflects at least 50% loss of renalall patients attending a centralized municipal set of
function), and that almost 30% would not even referlaboratories and applied the conservative, simple
patients with serum creatinine concentrations ofCockcroft–Gault formula to all patients whose serum
151–300 mmol/l. Similar attitudes have been docu-creatinine was measured. Using a creatinine clearance
mented in other countries including the USA, the UK,cut-off of less than 50% to define abnormal, it was
and France.demonstrated that of 15% those patients with normal

Other reasons for delayed referral include the per-serum creatinine concentrations according to labora-
ceived futility of dialysis for older, diabetic patientstory criteria had abnormal renal function when the
and the perceived non-utility of nephrology care priorCockcroft–Gault formula was applied. These results
to the actual start of dialysis. Specifically, many special-identified a group of patients who were at risk but
ists perceive nephrologists only as providers of dialysiswere not easily identified by non-nephrologists.
therapy. A problem of delayed referral even at lowRecently, Couchoud and colleagues [13] proposed that
levels of renal dysfunction may be due to a lack ofa set of sex- and age-corrected serum creatinine cut-
appreciation of the meaning of serum creatinine con-off concentrations should be implemented to appreciate
centrations in relation to renal function, or a lack ofdifferences in renal function not reflected by serum
appreciation of the utility of nephrological care duringcreatinine. The first step in ensuring timely referral of
early stages of renal insufficiency. Ultimately, latepatients to nephrologists is the implementation of
referral translates into lost opportunities for interven-sensitive screening tools.
tion, and therefore contributes to the poor outcomesIn a recent editorial in this journal, Jungers [14]
seen in patients who are ‘referred late’. Interestingly,addressed the utility and feasibility of screening for
there is a dearth of publications in general medicalrenal insufficiency. He concluded that since the ‘prin-
journals describing the impact of nephrology care onciples of preventative therapy are now well established,
patient outcomes. The few studies that have specificallyand the evidence that appropriate drug intervention
addressed nephrological care and patient outcomesis effective in halting or at least slowing renal insuffi-

ciency’, strategies to improve early identification and have been published in nephrology journals [1,18–22].
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Table 1. Patterns of referral to a nephrologist (recent CanadianConsequences of delayed referral
survey: 15 centres/7 provinces: 1-month sample)

The consequences of late referral have been well docu-
All Known Not known p-value

mented by numerous investigators since as early as (238) (157) (84)
1972 [11,23–27]. Morbidity and mortality among
patients ‘referred late’ is worse than among those Age (years) 59 57 62.5 0.01
referred in a timely manner. The cost to the health Diabetes (%) 38 35 36 0.54

HD (%) 67 68 65 0.64care system in terms of hospitalizations and procedures
Temp. line (%) 52.5 41 75 0.001is also higher.
Albumin (g/l ) 31 33 29* 0.002Numerous clinical, haematological, hormonal and Hb (g/dl ) 9.2 9.4 8.9 0.051

metabolic abnormalities have been documented in CCr 10.9 11 10.8 0.057
patients at the time of dialysis initiation, including
anaemia, malnutrition, hyperparathyroidism, hyper- *Significant difference.
phosphataemia, hypocalcaemia, acidaemia, hyperten-
sion, and congestive heart failure. The presence of low

ing dialysis in Canada were known to nephrologistsalbumin, anaemia, left ventricular hypertrophy (LVH),
for less than 3 months prior to starting dialysis; theseand congestive heart failure at dialysis initiation have
patients were older, more likely to have diabetes, hadbeen linked to poor dialysis outcomes [28–31]. Each
started haemodialysis through a temporary line, andof these parameters is potentially modifiable. Although
had lower albumin and haemoglobin concentrationsno data exist yet to link changes in these factors to
at the initiation of dialysis.changes in patient outcomes, it would seem rational

There is substantial evidence to show that latethat attention to these abnormalities before dialysis referral of patients to nephrologists results in poorerinitiation would have a positive impact on longer-term clinical status at the time of dialysis initiation. Givenpatient outcomes. However, large prospective studies that the factors known to adversely affect long-termare needed to confirm such a positive impact on patient dialysis outcomes are present in late-referred patients,
outcomes. a proportion of the morbidity and mortality of patients

A very direct consequence of later referral is the on dialysis may therefore be attributed to the failure
lack of permanent vascular access, and the precipitous to refer patients to a nephrologist and institute appro-
commencement of dialysis in unstable patients. Studies priate treatments in a timely manner prior to dialysis
have shown that late referral leads to an increase in initiation.
infection, morbidity, and even mortality [19,21,32]. Data available from the Canadian Multicentre
Furthermore, modality selection may be influenced by Cohort Study of Patients with Early Renal
the timing of referral: those patients who are referred Insufficiency (funded by the Kidney Foundation of
to nephrology teams early in the course of their disease Canada) allows some documentation as to the status
are more likely to choose peritoneal dialysis rather of patients seen by nephrologists. A total of 446
than haemodialysis [33,34]. Delayed referral therefore patients seen by nephrologists in eight centres across
has major direct consequences for patients and for Canada were entered. The mean creatinine clearance
health care systems. of the group was 36 ml/min (mean serum creatinine

Publications to date have described the status of concentration of 263 mmol/l ), indicating substantial,
patients at the time of dialysis initiation relative to the although not end-stage, renal impairment. Inter-
time of referral. Problems with these analyses include estingly, almost 25% of the group had a creatinine
the retrospective nature of the studies, the lack of clearance of less than 25% [35]. At study entry, this
reasons given for early vs late referral, and non-uniform group of patients demonstrated a high prevalence of
definitions of ‘early’ vs ‘late’ referral. Despite these cardiovascular diseases and risk factors for cardiovas-
shortcomings, the data are remarkably similar irre- cular disease. Specifically, the prevalence of LVH was
spective of the country or health care system from 36% overall, and 48% in the group with a calculated
which they are derived. Patients who are referred to a creatinine clearance of less than 25 ml/min (i.e. the
nephrologist early (usually defined as more than 4 group most likely to commence dialysis). In this popu-
months prior to beginning of renal replacement lation, as in the dialysis population, anaemia and a
therapy) are younger, and have higher albumin, bicar- fall in haemoglobin concentration were associated with
bonate, and haemoglobin concentrations than those LVH and with growth of the left ventricle. Cardiac
who are referred late; in addition, patients referred symptoms, according to New York Heart Association
early are more likely to have a permanent access and and Canadian Cardiovascular Society classifications,
to have chosen peritoneal dialysis as an initial modality. as well as hospitalizations, are associated with lower
Many of the publications pre-date the NIH Consensus haemoglobin concentrations, lower renal function
guideline recommendations. Curtis et al. therefore values, faster rates of renal decline, and growth of the
examined current practice in a recent Canadian survey left ventricle. In identifying modifiable risk factors, this
[manuscript in preparation]. Table 1 shows that similar study highlighted the opportunities for intervention
referral patterns are evident, even in the current era that exist in the renal population prior to dialysis.

Obrador et al. [36 ] reported that even in those(1998–1999). Approximately 30% of patients commenc-
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