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Calculator assisted determination of dilutions for
continuous infusion ICU medications

JOSEF NEU, MD; COLLEEN MAHONEY; ALLEN D. WILSON, MD; THOMAS B. RICE, MD

A program has been developed for simplification of
initial dilution calculations for several rapidly metabo-
lized, vasoactive drugs that must be administered by
continuous infusion. Included in the program is the ca-
pability for serial recalculation of drug dosage or iv flow
rate as well as a checking routine to reduce errors. This
program was developed primarily for the pediatric age
group, where dilution of drugs into a small volume of
diluent, accurate dosage calculations, and low iv flow
rates are frequently necessary.

Critical care has recently been complicated by the
increasing use of drugs that must be administered by
continuous infusion because of their rapid metabolism
and vasoactive character. The optimal dosage of these
medications is usually determined by the patient’s phys-
iological response, thereby, often making multiple cal-
culations necessary. The safe use of such drugs requires
meticulous monitoring and accurately calibrated infu-
sion pumps. In using these drugs, a potential for large
errors in computation may result when these calculations
are carried out by hand. Some ICUs have developed
charts for administration of these drugs, which have been
very helpful, but have the disadvantage that a constant
dilution must be used. In pediatrics, this frequently
makes the volume administered to the patient inordi-
nately large, thus, potentially compromising the patient
with fluid overload. The availability of the programma-
ble bedside calculator, which can be readily operated by
personnel without a computer background, has recently
simplified the task of tedious mathematical calculations.

A program for the administration of several of these
medications has been developed for the Hewlett-Packard
41C (HP-41C) calculator with printer. Use of this cal-
culator with its alphanumeric capabilities can easily be
mastered by personnel who do not have a computer
background. The program we have developed is pres-
ently being used to simplify calculations for constant
infusion of dopamine, nitroprusside, epinephrine, isopro-
terenol, prostaglandin E,, and lidocaine.

From the Department of Pediatrics, The Medical College of Wis-
consin and Milwaukee Children's Hospital, Milwaukee, WI.
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METHODS

The program itself is seen in Figure 1. The execution
of the program is seen in Figure 2. After passing the
program cards through the card reader of the HP-4IC,
the program designated / C M is entered into the con-
stant memory of the calculator. The program can then
be recalled by use of the letters 7 C M or the entire
procedure simplified by utilizing the USER mode of the
HP-41C and assigning the program to be recalled by the
use of a single key.

On successful initiation of the program, the user is
prompted by “DRUG ID.” At this point, the user then
enters the first two letters of the generic drug name. For
example: E P for epinephrine. If the drug desired is not
in file, “NONEXISTENT” will appear and the program
must be reinitiated. If the desired drug is on file, the drug
name and dosage range will be printed and the user
prompted for the patient information, which includes the
desired infusion dose in pg/kg-min, the patient’s weight
in kg, the iv flow rate in ml/h, the medication concen-
tration in mg/ml or pug/ml in the ampul, and the total
number of ml of the desired infusion to be made. These
numeric values are entered with the R/S key as
prompted. The program then calculates the appropriate
number of ml of the drug from the ampul that is to be
combined with diluent to obtain the previously deter-
mined final volume of infusion.

The user is then prompted by R/D or D/R indicating
that serial recalculations will be performed depending
on the input variable. The operator selects which input
variable is desired by depressing the alpha keys; R D for
obtaining iv flow rate from a change in dose or DR to
obtain the dose rate from a change in iv rate. After the
selection is made, the user is prompted to enter the
appropriate numeric values with the R/S key. For ex-
ample, D R would prompt for the intravenous flow rate
in ml/h and then calculate the dosage in ug/kg-min that
would be delivered at that rate. Should the user not wish
to perform serial recalculations but wish to calculate
another drug, the program may be reinitiated by depress-
ing N O.

If the dose entered or the serial recalculation results in
an actual dosage that would fall outside of the established
dosage range, the user is alerted by an audible signal and
queried. Should the operator then choose to correct the
calculation, the keys N O are depressed and the correct
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2384LBL 37
299 FIX 2
369 “RD"
381 ASTO 17
382 "DR"
Je3 ASTO 18
364 AON
385 “R/D, D/R, HO?*
386 PROMPT
367 ASTO X
308 CLA
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314 GTO 42
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317 CLA
318 x=Y?
319 GT0 41
320 GTO @0
321 END
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information re-entered. If the user agrees with the cal-
culated dosage outside of the variables and desires to
proceed with the program, Y (yes) is entered.

SUMMARY

This programmed computation of drug dosages is
intended to simplify patient care and reduce the possi-
bility of errors in calculation of continuous drug infusion.
The flexibility of solution preparation and serial recal-
culation of drug dose and iv flow rate which is crucial in
pediatric critical care is augmented by this program. In
addition, the relatively inexpensive nature of the pro-
grammable calculator enables it to be used in both large
and small critical care units.

F1G. 2. Program execution.
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