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Quality Assurance of Data Collection in an 
Arninoglycoside Dosing Service 

Kim H. Lew and Douglas L. Malyuk 

ABSTRACT 
An aminoglycoside dosing service (ADS) has been in 
existence at the Hospital since 1984. As part of an overall 
Quality Assurance (QA) plan for the service, an audit 
was conducted to ensure that all necessary data were 
available to allow for proper inte,pretation of the serum 
aminoglycoside levels. 

The initial audit revealed complete documentation of 
required data in 75% of PRE-dose levels and 63% of 
POST-dose levels drawn. Several problems were identified: 
staff were not aware of procedures on how to complete 
the serum antibiotic level requisition forms; inaccurate 
assumptions of infusion times were made by pharmacists; 
and discrepancies were found to exist in the Hospital's 
Laboratory Manual and Pharmacy Intravenous Medica
tion Manual Corrective action was initiated through· 
education on proper documentation on the serum antibiotic 
level requisition forms through the hospital-wide distributed 
Pharmacy Bulletin; revision of the Hospital's Laboratory 
Manual and Pharmacy Intravenous Medication Manuat 
communication with head nurses to emphasize the need 
for documentation of infusion times; and active follow
up with nurses on missing information by the clinical 
pharmacist. 

A re-audit was initiated following implementation of 
the corrective actions. Complete documentation of required 
data increased to 93% with PRE-dose levels and 84% 
with POST-dose levels. This improvement was statistically 
significant• (p < 0. 00 I). 
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RESUME 
Un service de dosage des aminosides (S.A.D.) existe a 
l 'hopital depuis 1984. A l 'interieur d 'un projet d 'assurance 
de la qualite (A.Q.) pour ce service une verification fut 
effectuee pour assurer que toutes les donnees necessaires 
etaient disponibles pour une inte,pretation adequate des 
concentrations seriques des aminosides. 

La verification initiate a revele que pour 75 p.c. des 
dosages faits predoses et 63 p.c. des dosages postdoses, 
toutes !es donnees necessaires etaient disponibles. 

Plusieurs problemes furent identifies: le personnel ne 
savait pas comment remplir !es formulaires de demande 
de dosages seriques des antibiotiques; /es pharmaciens 
ont emis des hypotheses incorrectes pour !es temps d'in
fusion; e~ des contradictions ont ete trouve dans le manuel 
du laboratoire de l'hopital par rapport au manuel des 
medicaments intraveineux de la phannacie. Les mesures 
suivantes fut prises: !es renseignements pertinents en ce qui 
conceme !es formulaires de demande de dosages seriques 
des antibiotiques furent diffuses par l'intennediaire du 
bulletin d'information de la phannacie de l'hopital; !es 
manuels de la phannacie et du laboratoire furent revises. 
Les infinnieres-chefs furent avisees de /'importance des 
temps d'infusion,· et, un suivi fut effectue chez !es infirmieres 
en ce qui conceme !es renseignements manquants, par !es 
phannaciens en clinique. 

Une autre verification fut effectuee suite a l'implantation 
des mesures correctives. Dans 93 p.c. des dosages predoses 
et 84 p.c. des dosages postdoses toutes !es donnees 
necessaires a une intetpretation adequate etaient presentes. 
Cette amelioration etait statistiquement significative 
(p<0.001). 
Mots cles: aminosides, assurance de la qualite, collection 
de donnees, pharmacie clinique, pharmacocinetique 
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INTRODUCTION 
At the Hospital, an aminoglycoside 
dosing service (ADS) has been pro
vided by the pharmacy department 
since 1984. This pharmacokinetic 
service involves reviewing the drug 
history and pathophysiologic infor
mation of all patients receiving an 
intravenous aminoglycoside. The 
clinical pharmacist also monitors 
the patient to ensure optimal ef
ficacy and safety of drug therapy. 
As the disposition of an amino
glycoside will vary in different pa
tients, serum aminoglycoside levels 
are helpful in optimizing the pa
tient's dosage regimen.' The clin
ical pharmacist is responsible for 
interpreting these results and mak
ing appropriate recommendations 
to the physician involved. 

To ensure a high level of patient 
care is provided by any pharmacy 
service at all times, an ongoing 
quality assurance (QA) program 
must exist to identify and correct 
any problems or deficiencies. The 
goal of the pharmacy department 
is to complete a QA audit of all 
components of the aminoglycoside 
dosing service. 

The QA program of the service 
is divided into five steps (Table I). 
Although the final objective is to 
assess the interpretations and re
commendations made by the clin
ical pharmacist, it was realized that 
the audits for Steps 1 to 4 must be 
completed first. This will ensure 
that the information collected is 
complete and accurate and can be 
utilized by the clinical pharmacist 
to provide a dosing recommenda
tion. The American Society of Hos
pital Pharmacists (ASHP) QA Pro
cess Model was used as a guide to 
conduct the QA assessment. 2 Each 
of the steps in the overall QA plan 
for the service can be individually 
assessed following this model. 

This study evaluated the first 
step: data collection. As a result, 
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Table I: Quality Assurance Plan for the Aminoglycoside Dosing Service 

Assessment of: 

Step I) Data collection. 
Step 2) Accuracy of data collected. 
Step 3) Accuracy of serum aminoglycoside level assays. 
Step 4) Optimization of scheduling and timing of aminoglycoside levels. 
Step 5) Clinical pharmacist's interpretation of levels and recommendations. 

the goals of this study were: 
1) As part of the QA plan, to 

develop and conduct the ini
tial audit to ensure that all ne
cessary data were available to 
allow for the proper inter
pretation of the serum amino
glycoside levels. 

2) To identify and correct any 
problems found to exist. 

3) To make recommendations for 
the next phase of the QA plan 
for the aminoglycoside dosing 
service. 

METHODOLOGY 
An audit of the data collection step 
for the ADS was performed using 
standard audit methodology. 

Criteria were identified for the 
documentation of pharmacokine
tic data onto the serum antibiotic 
level requisition form. The criteria 
and standards were derived from 
the Hospital's Laboratory Manual 
and reviewed by the assistant
director for clinical pharmacy ser
vices (see Appendix I for copy of 
Quality Assurance: Aminoglycoside 
Dosing Se1vice - Documentation 
of Serum Antibiotic Level Requisi
tion Forms). 

Evaluation of the data collection 
process was conducted through a 
retrospective audit. Two months, 
September, 1988 and February, 
I 989, were randomly chosen to 
define the baseline pattern for the 
documentation of pharmacokine
tic data and to confirm that this 
pattern had not changed. The se
rum antibiotic level requisition 
forms from these two months were 
obtained from the Biochemistry 

division of the Laboratory. The 
information on the requisition 
forms was entered into a database 
using dBASE ill PlusR. Specific 
information that was audited in
cluded: 1) the date and time of the 
blood collection; 2) the name of the 
drug (gentamicin or tobramycin); 
3) specification of whether PRE or 
POST-dose level; 4) documen
tation of time of the last (previous) 
dose for PRE-dose levels, and 
5) infusion start and finish times for 
the POST-dose levels. 

Observations were made on the 
nursing wards regarding the invol
vement of physicians, nurses, ward 
clerks, laboratory personnel, and 
pharmacists when an aminoglyco
side level was requested. Identifi
cation of any situation which could 
lead to a potential problem was 
documented. 

An assessment of the results of 
the initial audit (September, 1988 
and February, 1989) was made. 
Problems and possible reasons for 
their cause were determined. Cor
rective action was taken to resolve 
each problem identified. 

A week following implementa
tion of corrective actions, a re
audit was conducted utilizing the 
same procedures as the initial QA 
audit. The serum antibiotic level 
requisition forms for a one month 
period (May 8, 1989 to June 8, 
1989) were reviewed. This as
sessed the effectiveness of the cor
rective actions taken. Both the in
itial audit and the re-audit were 
analyzed for differences in docu
mentation of pharmacokinetic 
data between weekdays (ADS 
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available) and weekends (ADS not 
available). The Chi-square test was 
performed to detect for any sta
tistically significant improvement 
as a result of the corrective actions 
taken after the initial QA audit. 

RESULTS 
The initial audit reviewed 146 
PRE-dose levels and 15 2 POST
dose levels for the months Sep
tember, 1988 and February, 1989. 
There were no significant differ
ences between the results obtained 
from the two individual months 
(p < 0.05 using the Chi-square 
test) and thus the data were com
bined to form the results of the 
initial audit. 

This initial audit showed incom
plete documentation of pharma
cokinetic data (see Tables II and 
III). 

Only 75% of PRE-dose levels 
and 63% of POST-dose levels had 
complete documentation of re
quired information. In almost all 
cases of incompletely documented 
PRE-dose levels, the administra
tion time of the last dose given to 
the patient was missing. Other 
missing data included the name of 
the antibiotic, and whether it was 
a PRE or POST-dose level. For the 
POST-dose levels, an absence of 
infusion start and finish times ac
counted for more than 71 % of the 
incompletely documented cases. 

Statistical analysis of the initial 
audit using the Chi-square test 
showed incomplete documentation 
(Table IV) which was independent 
of whether the serum aminogly
coside level was taken on the 
weekday (ADS available) or on the 
weekend (ADS not available). 

Several problems were identified 
during this study. There was a lack 
of understanding by nurses and 
ward clerks of how to properly 
complete the serum antibiotic level 
requisition forms. In addition, the 

Laboratory Manual contained an 
outdated version (obsolete requi
sition form) of instructions regard
ing the proper documentation on 
serum antibiotic level requisition 
forms. There were discrepancies 
noted between the Laboratory 
Manual and the Pharmacy Intra
venous Medication Manual as to 
the recommended infusion dura
tions and recommended times to 
draw levels relative to a dose. 

Although infusion start and 
finish times were documented in 
63% of cases, it was found that this 
information was not being utilized. 
The clinical pharmacists did not 
realize that the infusion times, if 
documented, appeared only in each 
patient's profile on the laboratory 
computer and not on the daily 
printout of the assayed levels re
ceived by pharmacy. 

Corrective actions were taken in 
an attempt to resolve the problems 
identified. Education on the proper 
documentation of serum antibiotic 
level requisition forms was ac
complished through hospital wide 
distribution of a pharmacy bulletin. 
The Laboratory Manual was re
vised to include instructions on 
how to properly complete the cur
rent serum antibiotic level requi
sition forms. Infusion duration and 
sampling times for levels recom
mended in the Hospital's Labor
atory and Pharmacy Intravenous 
Medication Manuals were updated 
to eliminate discrepancies. As well, 
the clinical pharmacists were in
structed to check for infusion start 
and finish times through the pa
tient's individual profile on the la
boratory computer. The need for 
documentation of the infusion 

Table II: Pre-Dose Level Documentation (Initial Audit) 

Pre-dose levels 
Missing blood sample time 
Missing last dose time 
Other 

Complete data(%) 

Sep/88 

68 
0 

16 
5 

47 (69) 

Feb/89 

78 
0 

16 
0 

62 (79) 

Table III: Post-Dose Level Documentation (Initial Audit) 

Sep/88 Feb/89 

Post-dose levels 78 74 
Missing blood sample time I 0 
Missing dosing regimen 9 12 
Missing infusion time 22 18 

Complete data (%) 51 (65) 45 (6 I) 

Combined 

146 
0 

32 
_5 __ 

109 (75) 

Combined 

152 

21 
40 

96 (63) 

Table IV: Documentation of Levels (Weekdays versus Weekend) on Initial Audit 

Documentation Weekdays Weekend 

Complete(%) 
Incomplete (%) 

Total 

199 (74) 
70 (26) 

269 

23 (79) 
6 (21) 

29 
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times (the most often missing data) 
was re-emphasized with head 
nurses. Finally, the clinical phar
macists were instructed to actively 
pursue any missing information 
with the patient's nurse and to 
provide this information to the Bio
chemistry department for inclusion 
in the patient's laboratory profile. 

The re-audit for both docu
mentation of PRE-dose and 
POST-dose levels, showed a sta
tistically significant improvement 
(p < 0.001 using Chi-square test). 
Of 106 PRE-dose levels taken dur
ing a one month period, 93% had 
complete documentation com
pared with 75% on the initial audit 
(see Table V). 

The POST-dose levels were 
properly documented in 84% of the 
110 levels (see Table VI) com
pared with 63% in the initial audit. 

The re-audit revealed a statis
tically significant higher rate of 
complete documentation of phar
macokinetic data (p < 0.05 using 
Chi-square test) on the weekdays 
with the ADS available (Table VII) 
compared with the weekends when 
the ADS was not available. 

DISCUSSION 
As part of the QA plan for the ADS, 
audits of the data collection pro
cess were performed. The initial 
audit revealed complete documen
tation of required pharmacokinetic 
data for 75% of PRE-dose levels 
and 63% of POST-dose levels. 
Several problems were identified. 
Ward personnel were not aware of 
how to properly complete the se
rum antibiotic level requisition 
form. Information regarding serum 
aminoglycoside levels required 
revision in both the Hospital La
boratory Manual and the Phar
macy Intravenous Medication 
Manual. Finally, pharmacists were 
not aware that documented infu
sion times were only available 
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Table V: Pre-Dose Level Documentation (Re-Audit) 

Pre-dose levels 
Missing blood sample time 
Missing last dose time 

Complete data(%) 

May 8/89 - June 8/89 

106 
I 
6 

99 (93) 

Table VI: Post-Dose Level Documentation (Re-Audit) 

Post-dose levels 
Missing blood sample time 
Missing dosing regimen 
Missing infusion time 

Complete data(%) 

May 8/89 - June 8/89 

I 10 
2 
3 

15 

92 (84) 

Table VII: Documentation of Levels (Weekdays versus Weekend) on Re-Audit 

Documentation Weekdays Weekend 

Complete (%) 
Incomplete (%) 

Total 

through the patient's profile on the 
Laboratory computer. 

Previous studies have found 
wide variations in the infusion 
duration of drugs administered by 
gravity flow. 3.4 The extrapolated 
peak and trough concentrations 
can vary, depending on the dura
tion of the infusion, particularly in 
patients with rapid elimination 
rates.5 Thus actual infusion times 
must be provided by the nurse 
administering the medication 
rather than having them estimated 
by the clinical pharmacist. 

Corrective action was imple
mented which improved complete 
documentation to 93% of PRE
dose levels and 84% of POST-dose 
levels. This improvement was sta
tistically significant (p < 0.001) for 
both the PRE-dose levels and the 
POST-dose levels. Further im
provement may possibly be at
tained by extending the ADS from 
a five day to a seven day per week 

I 52 (92) 
_lL@ 

166 

39 (78) 
11 (22) 

50 

operation so that a clinical phar
macist would be available to mon
itor aminoglycoside levels ordered 
on the weekend. Sufficient pro
gress has been made to proceed 
with the next phase of the overall 
QA plan for the ADS. This next 
phase will assure the accuracy of 
the collected data, eventually lead
ing to QA of interpretations and 
recommendations made by the 
clinical pharmacist providing the 
ADS. 

Although the ADS at the Hos
pital has been operating since 
1984, this clinical pharmacy ser
vice benefited from having a QA 
review performed. The results of 
this study emphasize the valuable 
role that QA has to play in main
taining and enhancing clinical 
pharmacy services to provide op
timal patient care. The following 
recommendations were developed 
as a result of this study. 
1) Attempt to extend the ADS to 
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seven days per week. 
2) Proceed with the next phase of 

the overall QA plan for the 
ADS (QA of accuracy of col
lected data). 

3) Conduct QA audits of the data 
collection step at 12 month 
intervals to assure that stan
dards are maintained. i 
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Appendix I: Quality Assurance: Documentation of Serum Antibiotic Level Requisition Forms 

All ward units at the Hospital will be reviewed periodically to ensure that proper documentation of serum antibiotic level 
requisition forms are completed for each serum antibiotic level drawn. Proper completion is necessary to allow accurate 
pharmacokinetic interpretation of the resulting levels. 

The criteria and standards have been derived from the Hospital's Laboratory Manual and have been reviewed by the 
assistant-director for clinical pharmacy services. 

The following criteria and their ideal standards are listed below: 

Criteria Element 

Documentation of: 
I) Patient's name (addressograph) 
2) Date and time that blood was drawn 
3) For PRE-dose levels: 

a) marked as PRE-level 
b) date and time of last dose 
c) name of antibiotic drug 

4) For POST-dose levels: 
a) marked as POST-level 
b) dosage and frequency 
c) infusion times (start and finish) 
d) name of antibiotic drug 

Audit Procedure: 

Standard 

100% 
100% 

100% 
100% 
100% 

100% 
100% 
100% 
100% 

Conduct a retrospective review of serum antibiotic level requisition forms. These can be obtained with permission from 
the Biochemistry department of the Laboratory. 




