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The effort to improve the identification and manage-
ment of patients with chronic kidney disease (CKD)2 is
based on implementing more precise means of assess-
ing kidney function and kidney damage in the clinical
setting. Over the past decade, the clinical chemistry
community has adopted routine reporting of esti-
mated GFR (eGFR) calculated from the Modifica-
tion of Diet in Renal Disease (MDRD) Study equation
and is implementing a creatinine standardization
program to enable the manufacturers of laboratory
methods to establish calibration traceability to an
isotope-dilution mass spectrometry (IDMS) reference
measurement procedure. As a result, routine reporting
of eGFR for adults based on an IDMS-traceable creat-
inine is becoming the clinical standard for patient
care (1, 2 ).

As with all changes in clinical practice, the imple-
mentation of eGFR reporting and creatinine standard-
ization has created some uncertainty and confusion
among health care providers. A focus of concern is the
assessment of kidney function for drug dosing adjust-
ment. Standardizing creatinine calibration to an IDMS
reference produces a lowering of creatinine values by
10%–20% for most methods. Pharmaceutical manu-
facturers have used the Cockcroft–Gault (CG) equa-
tion to estimate creatinine clearance as the basis for
drug dose adjustment recommendations, and there is
no modified equation available for use with the IDMS-
traceable creatinine results. Consequently, creatinine
clearance estimated from the CG equation will be erro-
neously high. Because eGFR using the MDRD Study
equation is relatively new, eGFR data is not part of drug
safety information or package inserts approved by the
US Food and Drug Administration (FDA). Clinicians
are most concerned about dosing highly toxic drugs

with narrow therapeutic indices, particularly carbopla-
tin, an antineoplastic agent.

Some clinical chemists have experienced resis-
tance to creatinine standardization from clinicians
in their facilities based on their uncertainty about
how standardization would affect their ability to
dose drugs such as carboplatin. Other clinicians have
responded by requesting back-calculation to a non-
standardized creatinine which can then be used in
the CG equation. Both of these responses reflect
some misunderstanding about creatinine measure-
ment. The first misunderstanding concerns the na-
ture of estimating equations. The goal is to develop
an equation that produces an eGFR which is closest
to a gold standard, in this case a measured GFR.
Estimating equations are developed from popula-
tions of patients and will give results that reflect the
mean GFR of the population in which they were de-
veloped. However, the actual GFR of any individual
will be distributed about that mean value. Thus, an
estimating equation provides the “best guess” of the
GFR of a patient based on patient-specific values
supplied for the variables used in that equation (in
the case of the MDRD Study equation, age, sex, race,
and creatinine); however, it needs to be emphasized
that such an estimated GFR is not the patient’s actual
GFR. It has been demonstrated that the MDRD
Study equation is superior to the CG equation in
predicting kidney function in most people (3 ).

The second misunderstanding concerns the im-
pact of nonstandardized creatinines on the CG equa-
tion. Although the CG estimation has been the tra-
ditional means of assessing kidney function and is
the method with which pharmacists and clinicians
have become comfortable, it has been subject to the
variation in creatinine values that occurred before
standardization. Rather than providing a clinical
gold standard, Cockcroft–Gault equation estimates
varied depending on the creatinine method used in
any given facility. Because this variation is a function
of method and facility, it is not possible to use a
single correction factor to back-calculate to the non-
standardized value.

A recent article by Stevens and collaborators (4 )
shows that efforts at back-calculation are not nec-
essary. As part of a collaborative effort that pools
data from 5504 individuals from a range of research
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studies and clinical populations, Stevens and her col-
leagues compared measured GFR (iothalamate
clearance) with 3 estimating equations used in drug
dose adjustments, the MDRD Study equation, the
CG equation incorporating the actual weight, and
the CG equation using ideal body weight (CGIBW).
The 3 estimating methods were compared with mea-
sured GFR in placing individuals in the kidney func-
tion categories established by the FDA for drug dos-
ing adjustment. The investigators then compared
the differences in recommended dosing for the 5504
study patients that would result from using the 3
equations for 15 different medications cleared by the
kidneys. IDMS-standardized creatinine values were
used in all equations. The IDMS-traceable version of
the MDRD Study equation was used, but as noted
above, there is no IDMS-traceable version of the CG
equation. Kidney function was expressed for all 3
calculations in mL/min (not adjusted for body sur-
face area), the units used for drug dosing labels.

Results of the comparison showed that the MDRD
equation demonstrated greater concordance (78%)
with assignment to FDA kidney function drug dosing
categories by measured GFR than CGIBW (66%) or CG
(73%). Concordance for drug dosing recommenda-
tions based on measured GFR for the 15 renally cleared
drugs was also best for MDRD (88%) compared to
CGIBW (82%) and CG (85%). Of the 3 estimating
methods, the CG equation was most likely to generate
higher recommended drug dosages, and CGIBW was
most likely to generate lower recommended drug
dosages.

Of key interest to practitioners was the compari-
son between the dosing recommendations by the 3
methods. Overall concordance of recommended drug
dosing was 89% between the MDRD and CG equations
and 88% between MDRD and CGIBW. The MDRD
produced recommendations that were lower than CG
in 9% of the study population and higher in 10% when
the CGIBW was used.

Stevens and her colleagues have shed some light
on a controversy over which significant concern has
been generated. Although all currently used equa-
tions for estimating kidney function are subject to
the problems associated with using creatinine as a
marker, and while no prediction equation is perfect
for all patients, reliance on the CG as the sole method
of estimating kidney function for drug dosing pur-
poses does not appear to be supported by the data
from this large study. They have demonstrated that
the MDRD equation is most concordant with FDA
guidelines for kidney function stratification for drug
dosing adjustment.

There are several reasons we should encourage use
of the MDRD equation for drug dosing adjustment for

adults. It is the only method that was developed to be
used with standardized creatinine and will produce
consistent dosing recommendations. It is also the stan-
dard for identifying and monitoring patients with kid-
ney disease in the clinical and public health settings.
The advantage of using 1 method for all or most clinical
purposes is obvious, especially for assessing kidney
function, a task that many providers find confusing, if
not intimidating.

The National Kidney Disease Education Program
(NKDEP) (5 ) will soon publish an educational advi-
sory for clinicians on estimating kidney function for
drug dosing purposes. The advisory will encourage
the use of MDRD or CG estimating equations and,
when there is concern that estimated kidney function is
not adequate for patient safety or there is a distinct
difference in recommended dose between the 2 meth-
ods, will suggest consideration of measured creatinine
clearance or direct measurement of GFR. The advisory
will describe the bias inherent in using standardized
creatinine in the CG equation and the pitfalls of back-
calculation to a nonstandardized creatinine using a
single correction factor.

How can clinical chemists help? Health care pro-
viders rely on clinical chemists to clarify the science
and physiology of laboratory measurements. Clini-
cal chemists can help educate providers on the utility
as well as the limits of eGFR and other methods. The
NKDEP Laboratory Working Group has developed
materials to facilitate better understanding of labo-
ratory tools for the assessment of kidney function
and damage. We encourage clinical chemists to use
these educational tools and to recommend revisions
or development of additional tools. Educating pro-
viders about these laboratory tests is essential, not
only for patient care, but to maintain credibility for
the future when clinicians will need encouragement
to use the newer and better markers of kidney func-
tion that will inevitably replace creatinine-based es-
timates of GFR.
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