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Early Referral for Chronic Kidney Disease:
Good for Those Who Need It, but Who Are They?

hronic kidney disease (CKD) is considered a co The validity of this classification is supported by a corre-

mon, growing, and underrecognized public health lation of declining estimated GFR (eGFR) with increasing
problem that affects an estimated 12% of adults in theanemia, disturbances of calcium-phosphorus metabolism,
United State$From this large group, a much smaller sul)- cardiovascular disease (CVD), and total mortalliydeed,
group has end-stage renal disease that requires renal renost patients with reduced renal function
placement therapy. Who are these patients, and how cawill die of other causes before they pro-see als0
they be optimally managed to prevent disease progressiomgress to the need for renal replacememages 1427
and associated complications? therapy. Chronic kidney disease is an indeand 1487

In 2002, the National Kidney Foundation (NKF) prot pendent risk factor for CVD morbidity and

posed a uniform system to classify patients with €KID mortality” Increased risk relates to an excess prevalence of
because of concerns that it is underrecognized and inadtraditional CVD risk factors such as hypertension, diabetes,
equately treated, especially due to accumulating studiesand dyslipidemia. Recent studies underscore the fact that
suggesting the potential for specific interventions (aggres-factors specific to CKD likely play an additional and inde-
sive blood pressure control and use of drugs that inhibit thependent role, promoting vascular calcification, anemia, el-
renin-angiotensin-aldosterone system) to delay or retardevated homocysteine, and altered hemostéSEherefore,
progressiori:® Patients are classified into 1 of 5 stages of the hope is that early identification of CKD might allow for
targeted and aggressive interventions to not only prevent or
scheme is an estimation of the glomerular filtration rate delay progression to end-stage renal disease but also de-
(GFR). Stages 1 and 2 (mild CKD) are determined by crease CVD events.
evidence of kidney damage for 3 months or more, defined Two articles in the current issueMayo Clinic Proceed-
as structural or functional abnormalities of the kidney ingsdeal with important aspects of this clinical problem. The
manifest on kidney biopsy, on imaging studies, or by ab- study by Rule et &lidentifies flaws in the currently recom-
normalities of the composition of the blood or urine (albu- mended method to estimate GFR, an essential test for clini-
minuria), accompanied by normal or mildly reduced GHR cians to identify and stage patients with CKD. The review by
(stage 1, GFR90 mL/min per 1.73 fystage 2, GFR 60-89| Sprangers et &lsummarizes currently recommended inter-
mL/min per 1.73 rf). Stages 3 through 5 represent more ventions for patients with CKD and argues that late referral
advanced disease (moderate to severe CKD) and are deteby primary care physicians may magnify mortality and com-
mined solely by a GFR lower than 60 mL/min per 1.73 m plications related to CKD. The review also summarizes re-
for 3 months or more without the requirement of other cent guidelines aimed to achieve effective interaction be-
findings of kidney damage (stage 3, GFR 30-59 mL/min tween primary care physicians and nephrologists.
per 1.73 M stage 4, GFR 15-29 mL/min per 1.73 stage A critical element of the new CKD classification
5, GFR <15 mL/min per 1.73%n scheme is estimation of the GFR. The most accurate refer-
ence standards for GFR determination are measurement of
inulin or iothalamate clearance. These formal methods are
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inaccurate information about the underlying GFR because The study by Rule et al identifies another important
its level is determined by factors unrelated to glomerular limitation of current estimating equations. They applied
filtration.*®*Creatinine generation is largely determined by previous GFR estimating equations derived separately
muscle mass and dietary intake. Lower serum creatininefrom a CKD sample, a healthy sample, and a combined
levels are associated with older age, female sex, chronicsample of CKD and healthy patients to calculate eGFR in
illness with muscle wasting, amputation, and a vegetariana population-based sample of adults aged 45 years and
diet. Higher serum creatinine levels are associated witholder from Olmsted County, Minnesota. They observed
black race, muscular body habitus, and a high-protein diet.that different estimating equations yielded widely differ-
To complicate matters further, the level of serum creatinine ent prevalence estimates for stage 3 or higher CKD, rang-
is influenced by renal tubular secretion, which increases asing from 12% with the equation derived from CKD pa-
renal function declines. As a result, any given serum creati-tients to 0.2% with the equation derived from healthy
nine level can be associated with widely different values of patients. Previous studies by Rule and others have shown
GFR. For example, in an elderly woman with reduced that current estimating equations derived from samples of
muscle mass, a serum creatinine level well within the nor- patients with CKD underestimate GFR in healthy per-
mal range can be associated with a reduced GFR. Consons with high-normal creatinine levéls® Thus, when
versely, in a young man with a muscular body habitus, aapplied to the general population consisting of a mixture
serum creatinine level in the upper end of the normal rangeof healthy and CKD patients, the equations overestimate
can be associated with a normal GFR. CKD prevalence. As pointed out by Rule et al, this feature
To more accurately predict GFR, serum creatinine hashas important implications for estimating CKD preva-
been incorporated into equations that take into accountlence in population studies and may lead to biased asso-
variables of age, sex, race, and body size (major determi<ciations of risk factors for CKD. For clinical care, routine
nants of variation in muscle mass) to calculate an eGFR.use of these equations in populations from general clinics
The Cockcroft-Gault and Modification of Diet in Renal may lead to the incorrect diagnosis of CKD in many
Disease equations are most commonly used in clinicalhealthy patients. Rule et al suggest that identification of
practicet*** Importantly, both equations were derived from CKD may be more appropriately determined by observ-
population samples with known kidney disease. Few dataing serum creatinine levels higher than the upper limit
address serum creatinine in healthy populations. Current(97.5 percentile) of the normal range for sex and race and
NKF guidelines recommend that clinical laboratories use limiting the use of GFR estimating equations to stage
these equations to report eGFR when serum creatinine igatients after the diagnosis of CKD has been established.
measured, specifically with the goal to identify patients They argue that such an approach will reduce the number
with CKD. Although using these tools to calculate eGFR of healthy patients incorrectly diagnosed with CKD (high
may provide benefit, several caveats are in order. One ofspecificity), albeit at the expense of underdiagnosing
these derives from the fact that creatinine measurements<CKD, particularly in older patients or those with low
are not standardized across laboratofieerum creati- muscle mass for their age, sex, or race (low sensitivity).
nine measurements can differ by up to 0.3 mg/dL betweenThis, of course, was the original problem that led to the
laboratories. When incorporated into current estimating development of GFR estimating equations. Taken to-
equations, such differences in measured creatinine cargether, current data support the practice of reporting
lead to major differences in eGFR. At a minimum, sen- eGFR to alert the clinician to the possible presence of
sible application of national guidelines requires standard- reduced renal function not obvious from the serum creati-
ization of serum creatinine measurement. Also, eGFR nine level. This practice may avoid unnecessary exposure
from these equations is based on average differences ino potential nephrotoxins or overdosing of drugs that rely
mu<cle mas attributable to differences in age, sex, and race. on the kidney for elimination. Recognizing the impor-
Thus, eGFR will be less accurate in patients with unusuallytance of this clinical issue, the National Institutes of
high (underestimated true GFR) or low (overestimated trueHealth has sponsored a collaborative study to further
GFR) muscle mass or unusual diets (eg, vegetarian diet islevelop and validate GFR estimating equations in an
associated with overestimation of true GFR). Importantly, effort to resolve limitations associated with equations
the error in eGFR increases at higher levels of GFR. Conse<currently being applied in clinical practice and research.
guently, current estimating equations do not report specificin the meantime, clinicians must be vigilant in their
values higher than 60 mL/min per 1.73 ffhus, clinically search for CKD. The measurement of serum creatinine
relevant changes in GFR occurring above this level will not and the reporting of eGFR should be considered in the
be identified, and the estimating equations cannot be used t@ontext of a thorough history, physical examination, and
distinguish stagé from stage 2 CKD. assessnert of the urine, including assessment for pro-
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teinuria. Limitations of the application of eGFR should be
understood.
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