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Objective: To evaluate whether the introduction of a gentamicin prescription, administration
and monitoring chart reduces the number of medication errors.

Setting: The neonatal department of a district general hospital in Northern Ireland.

Design: A retrospective audit looking at all the reported clinical incident forms involving
gentamicin over a 7-year period between 2002 and 2008.

Results: Since the introduction of the new chart in 2005 there was a 16% (0.75) reduction in
the average annual number of medication errors involving gentamicin from 4.75 to 4.00. There
were no further incidents recorded where the wrong dose of gentamicin was given or where
a dose was given despite a high serum concentration. There has also been a 67% reduction in
incidents where a gentamicin level was not monitored as required.

Conclusion: There has been some improvement in the number of gentamicin-based clinical
incidents with the introduction of a gentamicin-specific chart, however errors are still occur-
ring. Recommendations include the introduction of regular training on appropriate gentamicin
prescribing for new staft and a mandatory yearly update for permanent staff. There is a plan to
re-audit this yearly, with consideration of electronic prescribing.
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Introduction

Incident reporting and audit are both well-established tools in assessing clinical
effectiveness. Since the onset of incident reporting, medication errors have been
noted to be one of the most common reasons for reporting a clinical incident'
and antibiotics have been shown to be one of the most common drugs associated
with medication error in children.? This trend was also noted in the neonatology
department in Craigavon Area Hospital, a busy district general hospital with
3900 deliveries per year. Despite medication errors being one of the most commonly
reported incidents, gentamicin made up a much higher proportion of the clinical
incidents than one would expect in light of total number of doses of all medicines
administered. A recent report by the National Patient Safety Agency identified
similar problems with gentamicin in children.’ There are a number of reasons why
this may be the case.

Firstly, gentamicin is recognized as a high risk medicine with a narrow thera-
peutic margin between efficacy and toxicity.* Its prescription is complicated by the
fact that the dosing interval varies depending on the gestational age of the baby.
It also requires monitoring of the serum level at specific times and adjustments
to dosage made depending on the level. The risk of error is further contributed to
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by the fact that it is often prescribed and administered by
junior doctors.

As well as representing a significant percentage of clinical
incidents, gentamicin has the potential to result in more seri-
ous consequences than other antibiotics with its side effects
including vestibular and auditory damage, nephrotoxicity,
and antibiotic associated colitis.*

Objective

The objective of this study was to determine if the introduc-
tion of a new gentamicin chart has reduced the number of
clinical incidents involving gentamicin and whether any
further action is required.

Standard

There should be no clinical incidents involving gentamicin.

Method

A multiprofessional pediatric governance group has
been reviewing clinical incidents for the past nine years.
Despite provision of training and education on gentamicin
prescribing, pharmacists noted that medication incidents

involving gentamicin continued to be reported and proposed
use of a separate prescription, administration, and monitor-
ing chart for gentamicin in neonates in 2005. The chart was
designed to address the medication incidents that had been
reported and support adherence to prescribing, administra-
tion, and monitoring protocols. The chart was piloted prior
to introduction and training and education was provided to
staff. A further modification was made to the chart in 2007
requiring the day of the week to be specified to minimize
risk of confusion over the date of administration, a particular
problem where 36-or 48-hour dosing is required.

The new gentamicin chart (Figure 1) has a number of
perceived advantages over prescribing gentamicin on the
standard prescription chart. It includes written advice for the
prescriber regarding how to work out the dose of gentamicin
and the frequency of administration depending on gestational
age. Each dose is prescribed individually and numbered to
help reduce the recurrence of previous incidents where gen-
tamicin was prescribed or administered at the wrong time,
a particular risk where administration occurs less than once
a day. A visual prompt is included to remind that a trough
sample should be taken before the third dose and an area is

PRESCRIPTION FOR GENTAMICIN (IV) FOR NEONATES Write in CAPITAL LETTERS or use addressograph
Dose regime for newborn infant <7 days Allergies/Medicine sensitivities Sumame:
postnatal age: Medicine (generic)/Allergen Type of reaction (e.g. rash) First Names:
Age Dose Frequency
(Gestation) Hospital number:
>30 weeks 4 mg/kg 24 hourly
<30 weeks 4 mglkg 36 hourly DoB:
or<1kg
i : Date:
- . Signature: Hospital: Ward:
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Figure | Prescription, administration, and monitoring chart for gentamicin.
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provided to record the time it was taken as well as the result.
Instructions are also provided prompting the action to be
taken depending on the gentamicin trough level.

Design

For the present study, a retrospective audit was carried out
looking at all the reported incidents involving gentamicin
over a 7-year period between 2002 and 2008. The data
collection was performed by one reviewer who manually
examined all submitted clinical incidence forms between
the above dates and selected the forms involving gentami-
cin. The number and type of incident was recorded from the
incident form.

Results

All submitted clinical incident forms between 2002 and 2008
were examined. Over that 7-year period there were a total
of 31 clinical incidents involving gentamicin, an average
of 4.4 incidents per year. The specific type of each clinical
incident was also recorded and can be reviewed in Table 1.
This gives a clear breakdown of the number of each type of
clinical incident reported in each year under review. Table 2
displays the average number of each type of clinical incident
reported both pre- and post-introduction of the gentamicin-
specific chart in 2005. It also shows the percentage change
in the average number of clinical incidents both pre- and
post-introduction of the gentamicin-specific chart.

Since the introduction of the new gentamicin chart in
2005, there has been a 16% (0.75) reduction in the average
number of clinical incidents involving gentamicin from 4.75
to 4.00 per year.

Discussion

Despite this reduction in the average annual number of
clinical incidents involving gentamicin by 16% since the
gentamicin-specific chart was introduced, given that the aim

Table | Type of clinical incident

is to have no clinical incidents involving gentamicin, the total
number of clinical incidents is still unacceptably high.

Small sample numbers mean that none of the results
were considered to be statistically significant, but when the
type of clinical incident involving gentamicin is reviewed
in more detail it can be seen that there are some areas where
there has been a good improvement. For instance, there have
been no further incidents recorded where there wrong dose
of gentamicin was given or where a dose was given despite
a high level. There has also been a notable improvement
(67%) in the reduction of average annual incidents where a
gentamicin level was not obtained when required.

However in the three years since the introduction of the
gentamicin chart there are some areas where there has not
been an improvement in the number of reported incidents.
In one incident, the standard medicine chart was incorrectly
labeled and in another the lab did not phone a high gentamicin
level through. Although both these incidents need addressing
with further education of staff, we speculate that the introduc-
tion of the gentamicin chart is unlikely to have contributed
to the incidents, as both of these events would have been as
likely to have happened if the standard chart was used.

One area where the new chart may have contributed to
increased clinical incidents is where a dose of gentamicin is
prescribed correctly, but not administered as it was located
on a separate chart and overlooked. Incidents of this type
had been anticipated with the introduction of the new chart
and the preventative measure recommended was to record on
the patient’s main chart that the patient was on gentamicin.
These incidents could be reduced by stressing the importance
of this measure to the potential prescribers.

On reviewing the data, some improvements in the fre-
quency of reported errors was seen following the introduction
of the chart. However, while there was some improvement
with use of the chart, there were still occasions where a pre-
scribed dose of gentamicin was administered too early, in

Pre-chart Post-chart

2002 2003 2004 2005 2006 2007 2008
Dose given too early (>1 hour) | | 5 3 2 5 0
Dose omitted 0 0 0 0 | 0 |
Wrong dose 0 2 0 | 0 0 0
No level done 0 2 | | | 0 0
High level not phoned by lab 0 | 0 0 | 0 0
Dose given despite high level 0 | 0 0 0 0 0
Chart not labeled correctly 0 0 0 0 0 0 |
Total annual number of incidents | 6 5 5 5 2
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Table 2 Change in clinical incidents with introduction of chart

Average yearly Average yearly % Change
incidents pre-chart incidents post-chart
Dose given too early 2.5 233 7%
Dose omitted 0 0.67 +100%
Wrong dose 0.75 0 —-100%
No level done | 0.33 —67%
High level not phoned by lab 0.25 0.33 +32%
Dose given despite high level 0.25 0 —100%
Chart not labeled correctly 0 0.33 +100%
Total number of incidents 4.75 4 —16%

advance of the prescribed time. The main reason identified
was that the antibiotic policy requires gentamicin be given in
combination with twice-daily benzylpenicillin and gentamicin
was inadvertently administered twice-daily as well. A further
modification was made to the chart to require the day of
the week to be written to further prompt the correct day of
administration. There have been early signs of improvement
with no further incidents of this type being recorded since
this change. Further data collection in subsequent years will
be required to see if this trend is sustained.

Although the above results appear to show clear trends,
they must be interpreted with caution. The number of avail-
able incident forms over the 6-year period was small. The
audit also relies on the assumption that reported incident
forms accurately reflect errors involving gentamicin. This
assumption, combined with the small number of forms,
means that the non-reporting of a single incident can have
a significant impact on the apparent trends in gentamicin
error.

Another factor that may affect the results is that, as time
has progressed, the reporting of clinical incidents has become
a much more routine part of neonatal staff working practice.
This rising interest in clinical governance may mean that
there has been an increased rate of incident reporting relating
to staff awareness of'its importance. However, this factor does
not seem to have influenced this audit as our results show
fewer incidents with increasing time. It may, however, help
explain why the improvement was not as great as expected
in some areas and why there was such an increase in reported
incidents between 2002 and 2003.

The above results highlight how the introduction of a
chart for prescribing, administration, and monitoring of
gentamicin has reduced reported errors in use of this high
risk medicine. There is still room for improvement, however.
It is essential that training and education in the prescription

of gentamicin and use of its associated chart is provided at
induction programs. In addition, an annual update on gen-
tamicin prescribing, use of the chart, and audit results will
be delivered for existing staff. Other neonatal units in the
province are now using this chart, which will assist junior
doctors as they rotate between different units. Following the
modification made to the chart in 2007 to include a day of
the week column, no further revisions have been identified
as required for the chart. The need for continued reporting
of incidents in the use of gentamicin should be encouraged
with periodic review of reported incidents to identify further
areas for improvement. There is a plan to re-audit this matter
on a yearly basis. If there is still no significant decrease in the
number of gentamicin-related incidents, electronic prescrib-
ing will be considered as a way forward, as this has been
shown to reduce medication errors.’

Conclusion

There has been some reduction in the number of
gentamicin-related clinical incidents with the introduction
of a gentamicin-specific chart, however errors are still occur-
ring. Recommendations include the introduction of regular
training on gentamicin prescription for new staff and a
mandatory yearly update for permanent staff. There is a plan
to re-audit this topic yearly, with consideration of electronic
prescribing in the future to further diminish errors.
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