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PHARMACY PRACTICE

"

Implementation and Evaluation of a
Therapeutic Drug Level Requisition

INTRODUCTION

In September 1989 a new Thera-
peutic Drug Level Requisition (Fig-
ure 1) was implemented as a re-
placement for the Laboratory
General Purpose Requisition (Fig-
ure 2) which was previously utilized
for serum drug concentrations
(SDC’s) at the Plains Health Centre,
a 303-bed acute care hospital in
Regina. There were six proposed
advantages of the new form over the
General Purpose Requisition.

1. Ensures the therapeutic range
of the drug is recorded.

2. Ensures the correct number of
samples are collected.

3. Ensures the correct sampling
times.

4. Provides the dosage regimen
on the same form as the SDC
results.

5. Provides guidelines outlining
when to draw samples for
SDC’s relative to when the
dose is administered.

6. Provides the scheduled dosing
administration times.

The therapeutic ranges for each
drug and the guidelines outlining
when to draw the plasma samples
relative to the administration of a
dose were compiled from selected
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references.!8 A detailed table of this
information was provided to the lab-
oratory and was printed in the hos-
pital formulary. For many drugs, the
timing of the plasma sample collec-
tion relative to dosage administra-
tion is important in the interpreta-
tion of the SDC’s as outlined in a
previous study where only 54% of
plasma drug samples were drawn at
the recommended times.?

In order to determine whether
or not these advantages are being
achieved with the new form, a pros-
pective audit was performed by the
Pharmacy Department.

IMPLEMENTATION AND
EVALUATION

Prior to the implementation of the
new requisition, patients who had a
SDC assay performed were ran-
domly selected for the audit by pros-
pectively reviewing laboratory re-
cords over a two-week period in July
and August 1989. The random se-
lection of patients was based on the
availability of time each day to col-
lect data until 35 to 45 patients were
included in this part of the study.
Patient charts were reviewed and
data was collected on a SDC Audit
Form. Aminoglycoside (e.g. genta-

micin and tobramycin) SDC’s were
excluded since they were monitored
through the aminoglycoside phar-
macokinetic protocol of the institu-
tion. Also, SDC’s ordered for patients
in the Emergency Department and
“stat” SDC’s were excluded from the
data collection.

The new therapeutic Drug Level
Requisition was developed by the
Pharmacy Department and imple-
mented after approval by the Lab-
oratory, Pharmacy Committee,
Medical Advisory Committee and
Health Records Committee. Imple-
mentation was preceded by a memo
sent to all nursing units and an article
in the pharmacy newsletter distrib-
uted to physicians and nursing units.
In addition, inservices were provided
to unit clerks, nurses, Assistant Di-
rectors of Clinical Nursing, labora-
tory technicians and phlebotomists
on the use of the new form.

One month after the new form
was implemented, patients who had
a SDC assay performed were ran-
domly selected for the audit until 35
to 45 patients were included in this
part of the study. Due to time lim-
itations this process required six
weeks from October to December
1989. Aminoglycoside SDC’s, “'stat”
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SDC’s and SDC’s ordered for pa-
tients in the Emergency Department
were excluded from the data
collection.

During the first audit period (be-
fore the new form was imple-
mented) 44 SDC Audit Forms were
completed. The results are outlined
in Table I; in some cases the criteria
were not applicable. During the sec-
ond audit period, after the new form
was implemented, 35 SDC Audit
Forms were completed. In three
cases (nine percent), the Laboratory
General Purpose Form was used
instead of the new form. The results
of the audit outlined in TableI are
based on the data collected from the
32 cases where the new form was
used. In some cases the criteria were
not applicable.

DISCUSSION

The new Therapeutic Drug Level
Requisition provides some advan-
tages over the form which was pre-
viously used. In particular, the new
form ensures that the therapeutic
range is recorded and helps to en-
sure that the dosage regimen re-
ceived when SDC’s were taken is
also recorded. In addition, the new
form was implemented to help en-
sure that samples are collected at
appropriate times relative to dose
administration. The results of this
audit demonstrated an improvement
from 37 percent (pre-implementa-
tion) to 76 percent (post-implemen-
tation) with respect to this criterion.
The drug most frequently implicated
with incorrect sampling time was
theophylline, which was also most
frequently associated with non-com-
pliance in recording scheduled dose
administration times. This suggests
that there may be even greater im-
provement in the collection of the
samples if the new forms are com-
pleted correctly. No specific area of
the hospital was associated with a
high incidence of incomplete or im-
properly completed requisitions.
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Figure 1: Therapeutic Drug Level Requisition

Table I: Comparison of Pre-Implementation and Post-Implementation Audit Results

Pre-Implementation Post-Implementation
Criteria Compliance Compliance
Therapeutic 48% 100%
range recorded
Correct number of 98% 97%
samples collected
Correct sampling 37% 76%
times (+/~ 30 min)
Dosage regimen 0% 90%
recorded
Guidelines specified 0% 100%
for drawing levels
Scheduled adminisiration 0% 90%
times recorded

The Therapeutic Drug Level Re-
quisition does not ensure that SDC’s
are taken at steady state. Combined
data from the pre and post-imple-
mentation audits revealed that
steady state was achieved for 72
percent of SDC’s. Ensuring that
SDC’s are obtained at steady state
(and at the correct time relative to
dose administration) could be ac-

complished by having a pharmacist
complete the form and indicate the
date and time for samples to be
collected. Currently our Pharmacy
Department does not have the staff
to implement this procedure. Com-
pliance with collecting the correct
number of samples was excellent
before (98 percent) and after (97
percent) the new form was imple-
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Figure 2: Laboratory General Purpose Requisition

mented. This was likely because
most drugs involved in the audit
require a single SDC.

It is difficult to attach a dollar
value to the improvements seen with
the new form. If one considersa SDC
to be of limited value if the sample
is collected at an inappropriate time
relative to does administration, then
63 percent of the SDC’s for samples
collected before implementation of
the new form fall into this category.
Based on a 10-day review of drug
levels ordered in March, 1990 and
assuming that SDC ordering fre-
quency does not change, approxi-
mately 3,000 SDC’s are performed
each year (excluding aminoglyco-
side SDC’s, “stat” SDC’s and SDC'’s
ordered in the Emergency Depart-
ment) at a cost of $10,350. If 63
percent ($6,520) of SDC’s were of
limited value using the old form
compared to 24 percent ($2.484)
with the new form, then $4,036 is
saved annually by implementing the
new Therapeutic Drug Level Requi-

sition. If this form is used 100 percent
correctly, it could save $6,520 per
year. These are conservative esti-
mates and do not take into account
that not all SDC’s were taken at
steady state.

The cost of printing the new
forms is negligible since the use of
a new form replaces the use of an
old form. The time spent developing
and implementing the form was not
more than 75 man-hours. This cost
would easily be offset within the
first few months of implementation.
It is conceivable that the educational
component of introducing the new
form, rather than the form itself,
may have contributed to some of the
audit results; however, without ded-
icated space on the form for items
such as dosage schedule and thera-
peutic range, it is unlikely that ed-
ucation alone would have worked
nearly as well.

A similar form was also intro-
duced at the Pasqua Hospital, which
along with the Plains Health Centre,
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comprises the South Saskatchewan
Hospital Centre. Data collected there
following implementation was also
encouraging.

The development and implemen-
tation of a Therapeutic Drug Level
Requisition is a relatively easy and
non labour-intensive method of im-
proving the usefulness of SDC
assays. [deally a pharmacist should
be scheduling the date and time
SDC’s are to be performed, then
evaluating the SDC’s and recom-
mending necessary changes in dos-
age regimens to physicians. Unfor-
tunately many Pharmacy Depart-
ments, including ours, are unable to
provide this service for all SDC’s
ordered. The implementation of a
Therapeutic Drug Level Requisition
is perhaps a compromise, but can
have a positive impact with minimal
effect on staffing requirements. z
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