Accuracy of documented administration times for
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Introduction
•

Therapeutic drug monitoring (TDM) studies
patient drug exposure to guide dosing and is
recommended for many antimicrobial drugs.1
• Appropriate guidance using TDM relies on an
accurate record of the:2
o Dose of drug administered,
o Time of blood collection, and
o Time of drug administration.
• Evidence indicates that while drug dose and
blood collection time are documented
accurately,3-5 drug administration time is not
documented accurately.6,7

Aims
•

•

•

•

Factors influencing discrepancies
Results
• Smaller for night vs evening and day
Discrepancy between actual and
administrations (17, 17 and 14 min, respectively;
documented administration times
Figure 1).
• Overall discrepancy was low (median, range) • Discrepancies >60 min more likely in high nurse16 (2-293) min (Figure 1).
to-patient ratios (OR 2.2, p=0.027)
• Discrepancies >60 min occurred in 7.7% of
Impact of discrepancies
infusions
• For vancomycin, the median discrepancy of 19
min would cause inappropriate dose
recommendations for 57.4% of patients (Figure 2)
Medication administration errors
• A number of administration errors were detected
(n=436; Table 1) including:
o Volume to be infused (VTBI) or concentration
programmed incorrectly.
Table 1: Medication administration errors
Parameter

To determine the discrepancy between actual
and documented administration times for
monitored intravenous (IV) antimicrobials.
To asses the impact of day of the week, time of
day and nurse-to-patient ratio on the
discrepancy.
To determine the impact of erroneous
administration time documentation on TDM
recommendations for vancomycin.
To identify other medication administration
errors which may impact interpretation of TDM
samples.

Figure 1: Discrepancy between actual and
documented administration times. N:P= nurseto-patient ratio, *p<0.05.

n (%)

Not flushed >20 mL

298 (45.2)

Programming error

83 (12.6)

Stopped early

55 (8.3)

• Retrospective data collection for 660 infusions
(Jun-Aug 2019) at St Vincent’s Hospital,
Sydney.
• Inclusion criteria:
o At least one dose (infusion) of an
antimicrobial requiring TDM, e.g.
vancomycin, amikacin, fluconazole,
o Infusion given via Alaris smart pump.
• Exclusion criterion: patient refusal.
• Data collection:

Proportion (%)

Methods

Patients identified via electronic medical records.
Patient data (age, ward location) and dosing data
(drug, dose, administration time) collected.
Patient “matched” with smart infusion pump.
Event log downloaded using Alaris System
Maintenance (San Diego, USA). Infusion start
time, programming and flush data collected.

Required dose adjustment (based on actual time of drug administration)

Figure 2: Proportion of individuals from simulations comparing recommended dose adjustment
(based on documented administration time) relative to the required dose adjustment (using actual
administration time); listed values represent the proportion of individuals who would receive the
same dose adjustment irrespective of the administration time used.

Discussion and conclusions
•

Discrepancies and other medication
administration errors (e.g. no flush) identified.
• Data stratified by:
o Day of the week (weekdays, Monday 0700Friday 2159; weekends, Friday 2200Monday 0659),
o Time of day (day, 0700-1459; evening,
1500-2159; night, 2200-0659),
o Nurse-to-patient ratio (high, 1:1; low, 1:4+).
• Computerised simulation of vancomycin
dosing with observed discrepancies was
conducted, and predicted dose adjustments
were compared to the required adjustments.

Documentation of medication administration time was accurate for most administrations, though
even short discrepancies have potential to significantly alter TDM-based dose recommendations.
o No effect of day of the week discernible; time of drug administration and nurse-to-patient ratio
influenced discrepancy.

•

Medication administration errors are common.

•

Incomplete flushing of the lines and incorrect VTBI programming prevents the full dose being
administered and may render TDM calculations inaccurate.
o Further research to explore the basis of these practices will help to develop quality improvement
initiatives.
o Guidelines on flushing IV lines through smart pumps are advised.
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