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Abstract

Background

To protect children from harm, clinicians, educators, and patient safety champions
need information to direct improvement efforts. Critical incident data, often disregarded
as a source of evidence because under-reporting makes them an inaccurate measure

of error rates, could provide this.
Aim

Our aim was to identify key targets for pediatric healthcare quality improvement. The
objective was to evaluate the types, characteristics, and areas of risk within reported

medication errors in pediatric patients.
Methods

Retrospective study of a large regional dataset of 1522 pediatric medication errors
reported from secondary care between 2011 and 2015, including all hospitals and
community pediatric settings in Northern Ireland. Characteristics included: error
severity; patient age; drug involved; error type; and area of practice. Two academic
pediatricians, a senior medicines governance pharmacist, a Reader in Pharmacy
Practice, and a Professor of Medical Education analysed the data. Validity checks
included comparing the findings against key published literature and discussion by a

practitioner panel representing five multidisciplinary stakeholder groups.
Results

Neonates, particularly in intensive care, were implicated in 19% of all errors. The
medications most represented in risk were antimicrobials, paracetamol, vaccines, and
intravenous fluids. The error types most implicated were dosing errors (32%) and

omissions (21%).
Conclusions

Incident reports identified neonates, a shortlist of drugs, and specific error types,
associated with modifiable behaviours, as priority improvement targets. These findings

direct further study and inform intervention development, such as specific training in



calculations to prevent dosing errors. Involving experienced practitioners both
endorsed the findings and engaged the practice community into their future
implementation. The utility of incident reports to direct improvement efforts may offset

limitations in their representativeness.

Key points

e Critical incident reports can support medication safety by providing information
on characteristics and nature of errors

e Discussion with stakeholders and review of selected literature can offset
incidents’ lack of representativeness and support their validity

e In pediatric medication safety, factors associated with risk of error included
neonatal care, dosing and timely administration, and use of common drugs such

as antimicrobials, paracetamol, IV fluids and vaccines



1. Introduction

In their third Global Patient Safety Challenge, Medication Without Harm, the World
Health Organisation urged quality improvement initiatives to target ‘high-risk
situations’.[1] Using medication in children, in whom errors are more common and
more likely to cause harm than in adults[2,3] - is a case in point. Improvements are
‘long overdue’,[1] but have been hampered by a lack of pertinent information about key
characteristics of errors.[4] Most studies of pediatric medication safety provide
evidence about the overall prevalence of errors and the efficacy of specific
interventions[3,5-7] rather than the specific drugs and error types that cause harm.
More specific information of this nature could break down this complex problem and
direct improvement effort towards high-risk areas that offer greatest potential for

benefit.

Adult studies provide this type of information, but extrapolation is of limited use
because medication use in children differs. For example, many drugs used routinely in
adult practice are rarely given to children and pediatric practice more often needs
individualised dosing and off-license medication use.[8] Moreover, children frequently
receive liquid medicines; often these require extemporaneous preparation as
‘specials’, whose lack of standardisation may complicate use. Error patterns also differ;
for example, dosing errors, particularly potentially-lethal tenfold errors, are more
common in children.[3,9] An alternative to learning from adult errors is to make better
use of routinely reported critical incidents. This source of information, often maligned,
has important strengths. Incident reports are directly related to real clinical practice,
contemporaneously reported, and readily available. They show who was affected,
where errors occurred, and what drugs were involved. Staff members choose to report
errors and provide rich narrative information precisely because this will help prevent

future harm.

Despite these strengths, incident reports’ potential to improve pediatric medication
safety has not been fully realised. In risk management their use is usually at local level
and focuses on detailed analysis of small numbers of incidents. In published research,
most work has been conducted in specific settings (e.g. neonatal intensive care units

(NICU)[10,11]), with specific medication groups (e.g. sedation[12]), or on specific error



types (e.g. tenfold dosing errors[13]). The few studies carried out in general pediatric
settings have typically been on a small scale[14] compared to research in adults [15],
and have estimated the prevalence of errors and their response to interventions.
Critics have pointed out the shortcomings of this approach, arguing that using incident
reports for epidemiological purposes or as a measure of changes is inappropriate.[16]
In support of this, they show that error rates derived from incident data are lower than
rates derived from drug chart review or direct observation,[5,17,18]. These critiques
rightly contend that under-reporting, incomplete data, and potential bias error
compromise incident reports’ representativeness.[19,20] The unintended consequence
of criticising the reliability of incident analysis is that this has obscured the potential
utility of reported incidents to improve medication safety. Specifically, identifying risks
rather than measuring rates[16] would make incident reports useful, particularly if
information from reports was triangulated against other sources of information to

increase confidence in findings.

Following a lead from the UK Royal College of Physicians,[21] we reasoned that
incident data could make an important contribution to setting quality improvement
priorities and set out to conduct a retrospective observational analysis of a large,
regional dataset of reported pediatric medication errors. Our aim was to identify priority
targets for quality improvement by analysing error types, characteristics and areas of
risk, and triangulating our findings against published evidence and the informed

opinion of an advisory panel of experienced clinicians.
2. Methods

To identify key targets for pediatric healthcare quality improvement, our objective was
to evaluate the types, characteristics, and areas of risk within reported medication

errors in pediatric patients.

2.1.Study design

Analysis of a large set of errors reported from a geographically defined region, part of
the UK National Health Service, whose error reporting is coordinated between all

healthcare providers, making regional analysis of incident reports possible.



2.2.Setting

In collaboration with a regional medication safety group, the Northern Ireland (NI)
Medicines Governance Team, we obtained all reported medication incidents occurring
in pediatric patients aged 0-16 years, between 2011 (when electronic reporting was
first established in NI) and 2015, in all five NI Health and Social Care (HSC) Trusts.
These organisations administer health and social care across NI, to a population of 1.8
million, including 380,000 children aged 0-16. Children receive care in various settings.
There is a large regional children’s hospital, with dedicated pediatric emergency
department and regional neonatal unit. There are seven district general hospitals with
children’s wards, maternity services and neonatal units, as well as several others with
pediatric outpatient clinics, ambulatory pediatric care, midwifery-led units, general
emergency departments and other services which treat patients of all ages (e.qg.
ophthalmology, orthopedics). Children are also looked after in community settings such
as community pediatric centres, school health services, and respite and care facilities.
Hospitalised young people usually receive care on adult wards from age 14 or 15

years.

Staff employed by HSC Trusts voluntarily report critical incidents for local risk
management purposes, primarily via an electronic database on hospital computers.
Staff are encouraged to report all adverse events where harm, or the potential for
harm, occurs. Incidents are held within individual HSC Trusts. Reports contain
categorical information (incident type, harm, location etc.), and a free-text description
of what happened and what action was taken in response. Forms contain guidance on

describing incidents, but staff decide on the level of detail to include.

All medication incident reports are reviewed by medicines governance pharmacists
(MGPs) who are trained to process, extract and analyse incidents. Consistent
procedures are used across all HSC Trusts. They routinely check stage of medication
delivery (prescribing/administration/dispensing/monitoring/other), error type (wrong
dose/wrong medicine etc.), drug involved, and level of actual and potential harm for all
incidents. When necessary they seek further information from staff or check patient

records.

Incident type labels applied by MGPs are similar to the WHO Conceptual Framework
for the International Classification of Patient Safety.[22] We used its terminology where



possible but, as this was analysis of routinely-collected data, it was not possible to

change existing category labels.

2.3.Data extraction

MGPs within each Trust extracted all medication incidents relating to pediatric patients
aged 0-16 years in all NI hospitals and community settings, from July 2011-July 2015.
This was intended to include all children who were patients, not just those cared for in
dedicated pediatric settings. To include reports that might have been missed because
patient age was not recorded, MGPs also carried out a second extraction of
medication incidents coded as occurring in specific pediatric settings. The final dataset

included community settings but excluded primary care.

For the purpose of this study, MGPs used a protocol provided by us to extract incident
data into a Microsoft Excel spreadsheet. They removed identifiable details, applied
pseudonyms to Trust and site names, and double-checked that incidents were
appropriately categorised. A Medicines Governance Team administrator combined

these proformas into a single, regional dataset.

2.4.Data processing

RLC reviewed all 1552 extracted incidents. Accuracy of classification was checked and
drug categories (for example, antimicrobials, anticonvulsants) were applied.
Intravenous (1V) fluid errors were included within medication incidents. The focus of
this research was medication error at the individual patient level. We therefore
excluded incidents not relating to individual patients (e.g. a medication cabinet being
left unlocked), adverse drug reactions where no error had taken place, errors occurring
in primary care but reported in secondary care, and errors relating to medical devices
or equipment. Where incident reports referred to multiple errors at more than one
stage of medication delivery (typically, errors in both prescribing and administration),

these incidents were duplicated and classified at both applicable stages.

2.5.Analysis and identification of risk

We defined risk as probability of occurrence of error combined with the potential

severity of resultant harm.[23,24] We deemed that ‘high-risk’ aspects of practice — in



terms of error types, patient groups, clinical areas or medications — could represent

guality improvement targets.

We used descriptive statistics to summarise characteristics of reported medication
errors (type, sub-type, harm, age of patient, area of practice, reporter group, drug
involved) in order of frequency. Because incident severity contributes to risk, we
planned to analyse incidents which led to severe harm or death separately, but none
were reported within the study period. We chose to focus on errors in prescribing and
administration because they were commonest, and we judged that they would make

relevant targets for QI in frontline clinical settings.

By reflecting on and discussing the reported error characteristics, RLC and AC agreed
on preliminary areas of risk. In a process of triangulation,[25] we then assessed these
findings against two other sources of evidence. First, RLC discussed the results of the
analysis (Tables 1-4) with five stakeholder advisory groups, asking them to reflect on
the commonly-occurring incident types and, based on their experience, advise on their
validity and importance. These groups were: pediatric teams in two hospitals; a
hospital drug and therapeutics committee; a regional quality improvement (Ql) body;
and the medication safety sub-group of the statutory body responsible for health and
social care in NI. Second, we reviewed other key sources of peer-reviewed evidence
and grey literature — including prospective observational studies, other critical incident
studies, and patient safety alerts - to establish prior knowledge about the prevalence
and severity of provisionally identified areas of risk. Combining information from
incident data and the two validation steps, the entire multidisciplinary research team -
made up of two academic pediatricians, a senior medicines governance pharmacist, a
Reader in Pharmacy Practice, and a Professor of Medical Education - agreed the final

analysis.

2.6.Ethics

The research was deemed eligible for Proportionate Review by the first available
committee. It was approved by the Proportionate Review Sub-committee of the East
Midlands - Nottingham 2 Research Ethics Committee (reference 15/EM/0353).



3. Results

Figure 1 summarises the processing of incidents. Of 1552 extracted incidents, 85 were
excluded. Reasons were: not an individual patient error (37); adverse drug reaction
without error (12); error occurring in primary care but reported in secondary care (12);
incident relating to equipment (7); and other reason (17). Fifty-five incidents contained
errors at more than one stage of medication delivery and were duplicated. This
resulted in a final dataset of 1522 medication errors, from 1467 incident reports, for

analysis.

3.1.Characteristics

Error characteristics are summarised in Table 1. The majority (88%) occurred during
administration (822; 54%) or prescribing (517; 34%). Most reported errors led to
insignificant (1130; 74%) or minor (375; 24%) harm; 17 (1%) were classified as
moderate, and none caused severe harm or death within the five year study period. In
contrast, 277 (18%) reported errors had potential to cause moderate harm, 111 (7%)
major harm, and 19 (1%) catastrophic harm. Many did not cause harm because they
were intercepted before reaching patients; staff reporting incidents often judged that
significant harm could have occurred had they not been detected. Most were reported
by nurses (682; 45%). Pharmacists and doctors reported 163 (11%) and 151 (9%)

respectively.

Neonates (291; 19%) and infants (230; 15%) were most likely to be involved in
reported errors. Almost half occurred on pediatric medical wards (750; 49%); 235
(15%) were reported in community settings and 208 (14%) in neonatal units (Table 2).
Dosing errors occurred in 451 (32%) of reported errors overall, and in over half of
prescribing errors (54.1%). Other common error types were omitted/delayed doses
(288; 20%), wrong frequency (191; 14%) and wrong medicine (174; 12%) (Table 3).
Drugs most frequently reported in errors were antimicrobials (329; 21%), paracetamol
(135; 9%), IV fluids (102; 7%), and vaccines (93; 6%) (Table 4).

3.2.Areas of particular risk

Table 5 identifies the high-risk patient groups, drugs, settings, and error types that
represent QI targets. The highest number of reported errors occurred in neonates,



often in NICU settings. High-risk drugs were antimicrobials, paracetamol, 1V fluids and
vaccines. Dosing errors were commonly reported and often associated with significant
potential harm; medication omissions were also common. Table 5 also shows how the
validation steps of discussing with stakeholders and reviewing published evidence
helped to confirm identification of QI targets. Box 1 shows two example incidents

relating to areas of risk.

4. Discussion

This study identified high-risk areas of practice that represent potential starting points
for QI initiatives, which include neonates, NICU settings, drugs such as antimicrobials,
paracetamol, IV fluids, and vaccines, and medication dosing and omissions. The
validity of these targets derives from analysis of a comprehensive dataset of reported
medication errors in pediatric patients in all secondary care settings, aggregated
across an entire geographic region, triangulated against published evidence and the
informed opinion of expert stakeholders, who are also potential improvers. Pending
confirmation, we suggest that these targets may apply in other locations and that

others wishing to improve pediatric medication safety may find our methodology useful.

Breaking down pediatric medication error into areas of risk enables clinicians, faced
with finite time and resources, to prioritise quality improvement efforts. Moreover,
certain areas of risk are associated with specific behaviours that lead to errors. Dosing
errors, for example, commonly arise from miscalculations and confusion around
individualised dosing.[8] Armed with information that this type of error is frequently
reported, clinicians involved in QI might respond by offering specific training in dose

calculations.

Use of critical incident data can go further still: after areas of risk are identified, causes
of errors can be investigated by analysing free-text descriptions of what went
wrong.[36,43,44] Answering the ‘why’ question can guide development of interventions
and make them more likely to be effective. Box 2 presents a worked example of how
in-depth analysis of errors in prescribing and administering IV paracetamol informed

potential solutions.



This approach addresses limitations of using incident data in research, but also goes
beyond their typical use in risk management. In that context, learning from incident
reporting is usually from single cases that point to critical, rectifiable safety
hazards,[16] and detailed investigation of incidents leading to severe harm.[27] While
necessary, analysing single cases is resource-intensive and insufficient to completely
address pediatric medication errors, which are highly variable in type. It also fails to
maximise learning from errors that do not lead to harm, despite evidence showing that
near-misses offer important insights.[23,28] We recognise that incidents cannot be
considered representative, and that numbers are affected by reporting rate and clinical
activity levels. That a type of incident is reported frequently, however, is an indicator of
a clinically-important problem than can be validated with other evidence. We suggest
that our approach, summarised in Figure 2, of aggregating a large number of locally
collected incidents and using them to identify QI targets, offers added benefits beyond

traditional use of incidents.

A strength of our work is that we obtained data from an entire region, across the full
spectrum of secondary care, meaning that this is among the largest studies of reported
medication errors in children. We chose to include children treated in all secondary
care settings (both adult and pediatric), not just those on dedicated pediatric wards, as
we deemed that children looked after in non-specialist areas may have been at risk of

error.

Our work also has important limitations. First, unlike studies using prospective
reporting, we made use of existing incidents.[45] Reports can be incomplete or
inaccurate, leading to incomplete data capture or missing parameters. We minimised
this by extracting data using both patient age, and location where the incident
occurred. Moreover, medication incidents are less likely to be incomplete because they
are routinely vetted by MGPs after reporting. Second, we extracted incidents from all
secondary care settings. This may limit direct comparison with other critical incident
datasets, though it broadened our scope to identify risks. Third, not all risks can be
identifying using incident data. For example, we found no reports about incomplete
prescriptions or incorrect use of abbreviations, errors frequently seen in prospective
studies.[3] Incident reporting should therefore be used alongside other forms of data
collection, such as drug chart audit.[46] Fourth, most errors within our dataset were



detected before reaching patients, or led to only minor harm. This affected
identification of risk, which depends on error severity. Our triangulation steps, however,
offset this limitation by providing information on severity of error types. Fifth, our
validation steps helped to offset the limitations of critical incidents, but did not use
research-level systematicity; instead, they were intended to mirror what a clinician

could reasonably do in practice.

5. Recommendations and conclusion

Our research recommendation is for further study clarifying the specific types and
underlying causes of medication errors in children. Multiple methods of study —
including prospective designs, critical incident studies, and qualitative approaches -
could help build a more complete picture than any single method alone. Research to
evaluate interventions which address the improvement targets identified is also

needed.

Curricula should prioritise high-risk areas of practice. For example, this might involve
emphasis on calculations at undergraduate level, to prevent dosing errors, or specific
induction in the use of high-risk medications such as aminoglycoside antimicrobials

during postgraduate induction.

Our practice recommendation is that clinicians consider the areas of risk identified here
as potential starting points for Ql. We recommend, too, that clinicians consider using
aggregated incident reports at local or regional level to guide their own QI priorities and
provide insights into errors’ underlying causes. While critical incidents are not a
panacea,[16] this study suggests that they can play an important role in combatting

pediatric medication error.
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Table 1. Summary characteristics of reported medication errors occurring in pediatric
patients in Northern Ireland secondary care, 2011-2015 (n=1522)

Number of Percentage

Characteristic incidents (n) (%)

Stage of medication delivery

Prescribing 517 34.0
Administration 822 54.0
Preparation/Dispensing 143 9.4
Monitoring 37 2.4
Other 3 0.002

Reported degree of harm sustained

Insignificant 1130 74.2
Minor 375 24.6
Moderate 17 1.1
Severe 0 0
Catastrophic 0 0

Reported degree of potential harm

Insignificant 229 15.0
Minor 886 58.2
Moderate 277 18.2
Major 111 7.3
Catastrophic 19 1.2

Age of patient involved

0 - 27 days 291 19.1

28 days - 12 months 230 15.1




13 months - 2 years 75 4.9
2 -5years 220 14.5
6 - 11 years 219 14.4
12 -16 years 324 21.3
Not specified 163 10.7
Job role of staff member reporting incident
Nursing 682 44.8
Pharmacy 163 10.7
Medical 151 9.9
Managerial 42 2.8
Other 27 1.8
Unknown 457 30.0




Table 2. Reported medication errors by area of practice (n=1522)

Practice area Number of incidents (n) Percentage (%)
Pediatric ward (medical) 750 49.3
Community pediatrics 235 15.4
Neonatal unit 208 13.7
Postnatal ward/delivery suite 87 5.7
Pediatric ward (surgical) 61 2.6
Emergency department 51 3.4
Adult ward (medical)* 37 2.4
Adult ward (surgical)* 29 1.9
Outpatients 9 0.6
Ambulatory unit 3 0.2
Adult ward (other)* 2 0.1
Not specified/other 50 3.3

* Incidents in these settings was likely to involve older children, aged 14-15 years



Table 3. Reported medication errors by type, overall and within prescribing and
administration

Error type Overall Prescribing Administration
(n; %) (n; %) (n; %)

Dose or strength was wrong or 451(29.6) 280(54.1) 148(18.0)

unclear

Omitted/delayed medicine or dose 288(18.9) 44(8.5) 205(24.9)

Wrong/unclear frequency 191(12.5) 60(11.6) 131(15.9)

Wrong/unclear drug/medicine 174(11.4) 34(6.6) 130(15.8)

Wrong method of preparation 43(2.8) 2(0.4) 34(4.1)

Mismatch between patient and 37(2.4) 11(2.1) 22(2.7)

medicine

Delay or failure to monitor 37(2.4) 0(0) 0(0)

Expiry date wrong 35 (2.3) 0(0) 18(2.2)

Wrong/transposed/omitted medicine  30(2.0) 0(0) 0(0)

label

Medication incorrectly stored 23(1.5) 0(0) 21(2.5)

Other medication error 213(14.0) 86(16.6) 113(13.7)

Total 1522 517 822




Table 4. Medicine/drug class involved in errors, overall and within prescribing and

administration

Medication Overall (n; %) Prescribing (n; %) Administration (n; %)
Antimicrobials 329(20.8) 118(21.8) 173 (20.4)
Paracetamol 135(8.5) 65(12.0) 60(7.1)

IV fluids 102(6.4) 41(7.6) 50(5.9)
Vaccines 93(5.9) 0(0) 90(16.6)
Opiates 73(4.6) 23(4.3) 38(7.0)
TPN 64(4.1) 41(7.6) 19(3.5)
Benzodiazepines 59(3.7) 18(3.3) 31(5.7)
Steroids 46(2.9) 22(4.1) 22(4.1)
Anticonvulsants  46(2.9) 17(3.1) 22(4.1)
NSAIDs 43(2.7) 22(4.1) 19(3.5)
Antacids 32(2.0) 12(2.2) 16(3.0)
Anticoagulants 26(1.6) 9(1.7) 16(3.0)
Insulin 26(1.6) 12(2.2) 14(2.6)
Other 351(22.2) 101(18.7) 230(27.1)
Unknown 140(8.9) 40(7.4) 47(5.5)
Total 1580° 541" 847"

*Totals exceed total number of errors, as an error could involve more than one drug



Table 5. Published evidence and stakeholder advice supporting validity of identified

risks

Area of risk

Evidence of frequency and/or severity of medication
errors within area of risk

Patients and settings

Neonates (0-
28 days),
NICU setting

Incidents are commonly reported in neonates and NICU
settings[14,26]

Studies using prospective data collection methods show that
neonates and infants are at greatest risk of medication
error[2]

Neonates are vulnerable to harm from error due to
immaturity and a prolonged need for intensive care
support[27]

A medication safety committee — part of the statuatory body
responsible for arranging and commissioning public health
care in Northern Ireland (the Medication Safety-Subgroup of
the NI Health and Social Care Board) - requested that the
NICU setting be specifically considered

Drugs

Paracetamol
(P.A)

Very commonly used drug in pediatrics, previously
associated with errors[2,28]

Reported incidents in literature around IV paracetamol[29,30]

An existing QI programme within the regional children’s
hospital is following adverse incidents with 1V paracetamol

Antimicrobials
(P.A)

Previous incident studies show antimicrobials commonly
involved in errors[14,28]

Most commonly involved class in a large systematic
review[5]

Specific problems with aminoglycosides, associated with
high risk of harm[31]

IV fluids (P,A)

Commonly involved in errors in other studies[2,14,28]

Inappropriate use/errors associated with harm, in the context




of hyponatraemia[32]

Deemed important by all stakeholder advisory groups in view
of recently published report of the Inquiry into
Hyponatraemia-related Deaths, associated with the use of IV
fluids in Northern Ireland[33]

Vaccines (A)

Commonly involved in errors;[34] recognised by WHO as a
priority for improvement[35]

Non-emergency drugs given in specific, controlled
circumstances; opportunities exist to improve process to
prevent errors[36]

Error types

Dosing errors
(P.A)

Dosing errors have been shown to be common, in studies
using incident reporting[26,28] and other forms of data
collection,[3,5,6,37,38]

Occurrence relates to specific behavioural causes that
should be addressed within solutions - increased need for
individualised dosing and calculations etc.[39]

Associated with significant risk of harm, especially specific
types like tenfold dosing errors[5,40]

Omissions

(A)

Consistently amongst the commonest three subtypes of
medication administration error[41]

Harm difficult to quantify, but an important, potentially
remediable problem[42]

P = within prescribing; A = within administration



1552 medicationincidents 85 incidents excluded

\ 4

55 incidents duplicated

1522 medication errors

A

(contained two ‘errors’)

\ 4

517 prescribing errors

822 administration errors

143 dispensing errors

37 monitoring errors

3 othererrors

Figure 1. Flow diagram showing processing of reported incidents
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Collate reports at local or regional level

COLLATE

Analyse error characteristics using descriptive statistics

<

ANALYSE

<

Determine priority areas of patient safety risk

IDENTIFY
RISKS

Seek advice from stakeholders

<

Review key contributory published evidence
TRIANGULATE

Further investigation; consider using incident narrative data

<

Implement interventions and evaluate improvements

INVESTIGATE

<

Figure 2. Suggested steps in identifying patient safety risks from reported medication

errors.



Box 1. Example incidents
Dosing error in prescribing paracetamol. Minor harm; potential harm - catastrophic

A two day old term neonate was taken to theatre for a laparotomy for possible
bowel atresia. Intraoperatively the baby was given a tenfold overdose of
paracetamol by the anaesthetic registrar. Baby was immediately commenced on

N-acetyl cysteine, and admitted to the ward post-operatively.
Administration error with antimicrobials. Moderate harm.

Ward was very busy. Patient was due to commence intravenous (IV) antibiotics.
First dose of IV tazocin [piperacillin/tazobactam] and vancomycin were drawn up
and administered as a bolus over five minutes. The patient complained of sore
ears and a 'stingy' sensation following administration of vancomycin. His face
became flushed and his blood pressure dropped. The doctor was informed
urgently. Vancomycin should have been administered as infusion over one hour.
An 1V fluid bolus was given. Blood pressure improved and the ear pain and facial

redness settled.




Box 2. Case study: using incident data to further investigate identified areas of risk

We identified intravenous (IV) paracetamol prescribing and administration as a
high-risk area. Local incidents had also led to a quality improvement (QI) project
being initiated in the regional children’s hospital. To further investigate this, and
contribute to existing QI work, we extracted data specifically relating to

paracetamol prescribing and administration errors.

We identified 47 errors involving IV paracetamol: 23 in prescribing and 24 during
administration. Only insignificant or minor harm was reported, but over 30% had
the potential to cause moderate, severe or catastrophic harm. We then analysed

error descriptions.

Seventeen prescribing errors related to incorrect dosing. Seven of these occurred
because doctors were unaware of, or did not apply, the 30mg/kg/day dose
threshold applicable to infants under 10kg in weight. Six errors occurred when
practitioners adopted the practice of inappropriately prescribing paracetamol ‘as
required’ by more than one route — for example, IV/PO — even though the correct

dose for each route may be different.

Twelve administration errors occurred when patients moved between clinical
areas. A typical example was a child receiving a second dose of paracetamol in
the operating theatre because it wasn’t noted that they had already received
paracetamol on the ward. Analysis suggested that multiple sources of written
information, and medications not being covered during staff handover, contributed

to these errors.

Findings had clear implications for quality improvement — suggesting, for example,
that education around specific aspects of IV paracetamol dosing, and streamlining
documentation for pediatric patients transferring to theatre could be beneficial —

and were provided to the QI team working on the issue.




