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OBTAINING CREATININE
CLEARANCE IN A GROUP OF OUT-
PATIENT ELDERLY PEOPLE

Dear editor,

I refer to the study by Tam1 published in the
last issue of the JHKGS. This study examines the
relationship between renal clearance of creatinine
and the calculated creatinine clearance using the
Cockcroft-Gault formula. How useful the results of
this study are is open to question. Although plasma
creatinine concentrations remain stable over
relatively long periods of time, most methods used
to measure creatinine tend to over-estimate its true
value. This is certainly true of chromogenic
methods.  The author does not state how creatinine
was measured.

A second, and more serious problem, relates to
the completeness of urine collection.  In this study,
it appears that no steps were taken to ensure a
complete collection. My own experience suggests
that complete urine collections in older residents
of the United Kingdom are virtually impossible. In
studies of cortisol metabolism, we have collected
urine in separate voidings. As we had given
radioactive cortisol to the subjects we were able to
measure it in sequential urine samples. Almost
every participant had “lost” one or two voidings.
We even found it impossible to get complete urine
collections from hospital in-patients with in-
dwelling urinary catheters.  Incomplete collections
would tend to underestimate the true creatinine
clearance.

MA Horan
Professor of Geriatric Medicine
Clinical Science Building
Hope Hospital
Eccles Old Road
Salford M6 8HD
England
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CORRELATION AND COMPARISON
OF TWO MEASUREMENT METHODS

Correlation is often used in statistical data
analysis. In the last issue of the Journal, Luk1 and
Tam2 both used this method.

Correlation analysis is designed to test the linear
relationship between two variables. The correlation
coeff icient measures the strength of the
relationship. Perfect relationship will have the
coefficient approaching one.

Sometimes we want to estimate another
quantity by measuring a more measurable quantity.
For example, we can estimate standing height with
limb length in the bed-ridden patients. For this
purpose, correlation or linear regression, which is
the same method, can be used to establish the
regression equation.

Correlation is not the appropriate method to test
the  agreement between two methods of
measurement3. The following example illustrates
this point clearly. Suppose we have two machines
measuring the body weight of our patients. One
has some calibration error. It always measures
twice as much as it should be. If we plot the
scatter diagram of the body weight by these two
machines, we can obtain a perfect regression
straight line. The correlation coefficient is equal to
one and p < .000000. However the two machines
do not agree with each other.

Bland3 proposed to use the limit of agreement
as a method to estimate the agreement between
two methods. It is simple and easy to understand.
Since all raw data is available in Tam’s paper2, I
would use it as an example.

The first step is to plot the difference of the two
measurements against the mean of the two.

Fig. 1 Relationship between the difference and the mean of
estimated and measured creatinine clearance
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Letters to the editor

There are two observations noted just by
eyeballing of the diagram. First, most of the points
lie below the line of zero difference. That means
most of the estimated values are smaller than the
measured values, or the creatinine clearance is
underestimated. Second, the degree of under-
estimation seems to increase with the mean of
estimated and measured creatinine clearance. We
need to do something more complicated here
because of the second observation. We have to log
transform the variables so that the difference will
not increase with the mean. The log transformation
can be omitted if the differences do not vary with
the mean. The calculation will be more simple and
easier to understand. In this example we have to
do the transformation. After that we obtain another
scatter plot.

The mean is - 0.07 and the standard deviation
is 0.09 after log transformation. The limit of
agreement is calculated. It is from -0.25 to 0.11.
This is the difference of the log, which equals to the
log of the ratio estimated to measured creatinine
clearance. We take anti-log of this range to calculate
the ratio of estimated to measured creatinine
clearance. The result is 0.56 to 1.28. Or the
estimated creatinine could be either 44%
underestimated or 28% overestimated.

The acceptable range of agreement should be
determined before the comparison based on clinical
judgment. In this example a ± 15% variation may
be a reasonable range. Therefore the Cockcroft-
Gault formula does not agree well with the
measured creatinine clearance.

The same method can be applied to test the
repeatability of observation between two observers
or machines. We can assume the mean difference
is zero since the same method is used twice. (If it is
not, either knowledge of the first measurement is
affecting the second or the first measurement is
altering the quantity). The limit of agreement is then
±2 x standard deviation of the pairs of difference.
This is called repeatability coefficient in this
particular situation. Luk1 should use this method
to test the inter-observer variation between the
doctor and the nurse.

Correlation is used to test the linear relationship
between two variables and to establish the
regression equation relating the two. It is
inappropriate to use it for comparison of two
measurement methods. Limit of agreement is the
appropriate method in this context.

TW Au-yeung. MB, MPH, FRCP (Edin)
Senior Medical Officer
Geriatric Unit, Tuen Mun Hospital
Tuen Mun, Hong Kong
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Fig 2. Relationship between the difference and
the mean after log transformation

Now the variation of the difference with the mean
looks more random after the transformation. The
next step is to calculate the limits of agreement.
The distribution of the variable creatinine clearance
may not and should not assumed to be Normal.
However the difference of the two measurements is
Normal because the subtraction eliminates the
individual variation. We can assume the error of
measurement follows a Normal distribution and
calculate the limits of agreement between the two
methods. This is equal to mean difference ±1.96 x
standard deviation. What does this range mean? It
means that if we repeat the measurements, 95% of
the differences we obtain between these two
methods will lie within these two limits. It is the
range of agreement between the two methods.
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