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Abstract: Spreadsheets may be created to include the Cockcroft-
Gault Formula (CGF) for creatinine-based estimation of glomer-
ular filtration rate. Creatinine clearance (CrCl) provides a more
accurate method for perioperative risk assessment of renal func-
tion than serum creatinine. CrCl may be used to develop guide-
lines for renal protective management strategies during cardio-
pulmonary bypass. CGF uses serum creatinine, age, kilogram

weight, sex, and “logical test” functions within the spreadsheet to
calculate the CrCl. Implementation of spreadsheets has the po-
tential for numerous other calculations and may provide an ac-
curate and consistent method of clinical perfusion management.
Keywords: Cockcroft-Gault Formula, creatinine clearance, se-
rum creatinine, glomerular filtration rates, body surface area.
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The use of serum creatinine (SCr) as an index of renal
function has a limited ability to identify patients with pre-
operative renal insufficiency (1). Patients may have sig-
nificantly decreased glomerular filtration rates (GFR)
with normal SCr values (2). The Cockcroft-Gault formula
(CGF) for calculating creatinine clearance (CrCl) may
provide a more accurate assessment of renal reserve be-
cause it takes into consideration age, sex, and muscle mass
(3). The addition of a creatinine-based estimation of GFR
within an existing spreadsheet may provide a useful and
convenient means to assess renal function. CrCl may be
used as a guideline for perioperative risk assessment and
renal protective management strategies during cardiopul-
monary bypass (CPB).

DESCRIPTION

Spreadsheets are commonly used to calculate informa-
tion regarding body surface area (BSA), flow rates for
cardiac index (CI), and cardiac output (CO). The spread-
sheet we presently use has been modified to include a
pre-CPB patient data section that features drop-down

menus (Figure 1). The input values are as follows: height,
weight, age, sex, hematocrit, aprotinin use, and SCr. The
input values are used in corresponding formulas to calcu-
late BSA, CO, CI, heparin dose, protamine dose, circulat-
ing blood volume, red cell volume, post-dilutional bypass
hematocrit, body mass index (BMI), and CrCl. Using rela-
tively few data input values, numerous calculations may be
performed simultaneously within the spreadsheet. The
spreadsheet program we presently use is Microsoft Excel
version 2003 (Microsoft, Redmond, WA). In the toolbar
menu under the data heading, the validation feature is
used within the spreadsheet program to incorporate list
boxes. The list boxes feature drop-down menus that allow
the user to select input values. In the pre-CPB patient data
section (Figure 2), patient values are entered in the ap-
propriate cells, and the corresponding units are selected
from the drop-down list boxes. In the height and weight
input cell, either centimeters or inches and kilograms or
pounds may be selected, respectively. BSA and CIs are
calculated from 1.6 to 2.8 L/min/m2 with the correspond-
ing cardiac outputs to determine arterial pump flow rates.
This CO/CI flow chart is routinely used to correlate swan-
ganz cardiac output to cardiac index after termination of
CPB. The formulas are incorporated within the sheet us-
ing the “logical test” functions within the spreadsheet. Us-
ing this technique, the formulas are altered as to which list
box is selected. The use of the “IF” function within the
formula specifies the “logical test” to be performed. The
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use of the list boxes in combination with the “logical test”
functions allow for multiple calculations using minimal
data input cells.

THE COCKCROFT-GAULT FORMULA

CrCl = �140 − Age� × mass �kilogram weight�
÷ 72 × SCr in �mg�dL� if “female” × 85%

The corresponding pre-CPB data input values are used
in combination with the “logical test” functions to calcu-
late the CrCl (Figure 3). The “logical test” functions allow
the equation to be modified depending on which value is
selected in the list box. This feature permits alternate cal-
culations to be performed within the spreadsheet. If “fe-
male” is selected in the drop-down list box, the equation is
multiplied by 85%. The estimated CrCl may then be cor-
rected for BSA, which allows a more precise and accurate
estimate of true GFR (4). The BSA corrected formula is
as follows:

Calculated CrCl × �1.73 ÷ BSA� �=mL�min�1.73m2�.

CrCl LOGICAL TEST EQUATION

�IF (B29 = “Male”, (140 − B27)*B5/(72*B30)*1,
(140 − B27)*B5/(72*B30)*0.85)

The CGF to calculate CrCl is the most widely used
clinical equation to estimate creatinine-based GFR (5).
GFR may provide a more accurate preoperative screening
method to predict adverse outcomes in higher-risk patient
populations undergoing coronary artery bypass surgery
(CABG) than routinely used SCr (2). The use of SCr has
important limitations because the GFR may be reduced by
75% before SCr becomes abnormal (6). The conclusions
of Brown et al. (7) were that patients with significant SCr
increases (�50%) after CABG surgery have a higher 90-
day mortality compared with patients with less significant
increases. They also mention that the identification and
preservation of patients with impaired renal function be-
fore cardiac surgery may benefit future patients. The CGF
that estimates CrCl may be used to identify and set up

Figure 1. Spreadsheet with pre-CPB patient data.

Figure 2. Pre-CPB data showing list boxes for input cells.

Figure 3. Cockcroft-Gault function arguments using the “logical test”
equation.
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protocols for the optimal management of patients. The
following assessment guidelines from the National Kidney
Foundation are used to define renal function (8). Normal
renal function is defined as a CrCl of 90 mL/min or
greater. Mild, moderate, and severe renal dysfunction is
defined as CrCl values of 60–90, 30–60, and <30 mL/min,
respectively (Table 1).

DISCUSSION

The implementation of CrCl within a spreadsheet may
provide a more accurate assessment of renal function than
SCr. CrCl may be used to develop renal protection man-
agement strategies during CPB. These strategies may be
customized to meet individual needs, thus potentially op-
timizing patient outcomes. The use of CrCl provides a
simple method to identify patients with renal dysfunction.
This information may be used clinically to prompt the use
of strategies to treat or prevent renal insufficiency includ-
ing the use of ultrafiltration or cardiopulmonary manage-
ment strategies aimed at improving renal perfusion. Man-
gano et al. (9) has heightened the awareness of whether or
not to use aprotinin in patients with compromised renal
function. The use of a spreadsheet that calculates CrCl
may contribute to the overall clinical decision-making pro-
cess of which antifibrinolytic is administered. The CGF
may be inaccurate in elderly patients because of reduced
muscle mass; however, there is no precise formula for es-
timation of GFR in elderly patient populations (10). This
calculated CrCl provides useful information that allows

the assessment of renal function preoperatively. Spread-
sheets have the potential for numerous calculations,
should reduce the potential for mathematical errors, and
may provide an accurate and consistent method of clinical
perfusion management. Spreadsheet use may be incorpo-
rated into the new technology of handheld personal digital
assistants (PDAs). The use of handheld PDAs may pro-
vide a portable, convenient, and useful means to perform
spreadsheet calculations intraoperatively.
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Table 1. The National Kidney Foundation renal insufficiency
guidelines.

Renal Function GFR (mL/min)

Normal >90
Mild 60–90
Moderate 30–60
Severe <30
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