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Medication harm is the greatest cause of preventable
harm: about 6% of patients suffer preventable harm and
incidents related to drugs are the greatest cause,
representing 25% of events [1]. This has been recognised
by the World Health Organization (WHO) in the third
Global Patient Safety Challenge: Medication without
harm [2]. Great improvements in patient safety have
been made in anaesthesia, particularly in monitoring
and airway management. However, apart from the
successful implementation of international standardised
user-applied syringe labels in 2004 [3], there has been little
progress in reducing harm from injectable medicines, about
10 of which anaesthetists administer to every patient [4].
Medication errors occur when there has been a mistake
in the process of procuring; prescribing; preparing;
dispensing; administering; and/or monitoring of medicines
[5]. Most of these processes are not currently amenable to
the use of safety-engineered devices in the way that the
preparation of injectable medicinesiis.

A prefilled syringe is a ready-to-administer syringe
that is filled and then labelled before it enters the final
clinical area where it can be immediately administered
without further manipulation. Some prefilled syringes are
pharmacy-prepared in “clean rooms” with a shelf life of a
few weeks and others are industry-manufactured with up
to three years of shelf life. The risk of a medication error
during preparation has been reported as 17 times greater
when syringes are prepared by hand [6] and while the use

of prefilled syringes cannot prevent all medication errors
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(wrong syringe selection, administering the incorrect
dose), their engineered safety benefits make a strong
argument for routine use. In this editorial we consider
these and other advantages that appear not to be widely

appreciated.

Human factors

The preparation and administration of injectable medicines
is the most commonly performed task by any anaesthetist. It
is also the process that involves more human factors steps
than any other in anaesthesia. Human errors are involved in
80% of patient safety incidents [7], so any way of eliminating
steps in the preparation and administration of injectable
medications is likely to improve patient safety and reduce
preventable harm.

A study by Reason describes individual unsafe acts as
being hard to predict and control, but the organisational
and contextual factors that give rise to them are present
before the occurrence of an incident [8]. As such, they are
prime candidates for treatment. The most successful way to
reduce the number of human factors steps is to remove
them completely. Indeed, there is no longer any need to go
through many of the preparation steps for injectable
medication preparation such as: removing an ampoule from
its packaging; checking the contents label; opening it;
opening a syringe packet; attaching a needle; aseptically
drawing the injection from the ampoule into the syringe;
and then correctly labelling it [9]. All these processes can be

eliminated if the injectable medicines are procured and
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supplied in safety-engineered prefilled, prelabelled
syringes. It is estimated that at least 60% of the human
factors-related steps can be eliminated this way [10].

Surprisingly, the NHS Specialist Pharmacy Service,
whose job is to advise hospitals on purchasing medicines,
makes no reference to human factors in its procurement
overview [11]. However, the Royal Pharmaceutical Society
advises that manipulation of medicines in clinical areas
should be minimised and recommends the use of prefilled
syringes wherever possible [12]. Such is the risk of
preparing our drugs at the bedside that “wrongly prepared
high-risk medication” was included in the original NHS
England Never Events publication [13]. Just about all
anaesthesia drugs are classified as ‘high risk” but for
various reasons the profession and others seemed to
overlook reporting any of these Never Events. Many will
have happened and the 5th National Audit Project (NAP5)
identified six cases of accidental awareness in which
patients were harmed because syringes had been
prepared with the wrong labels, none of which were ever
reported formally [14]. Despite strong representations,
NHS England removed this Never Event in 2015, saying
that it was doing so because “the strong systemic
protective barriers required, i.e. the national availability of,
and the use in all clinical areas, of ready to administer
injectable medication products requires a national plan
that was beyond the timescales of this review” [15]. NHS
England looked to undertake an impact assessment to see
if this Never Event might be a candidate for re-inclusion in
the future but there is no evidence that this has ever taken
place. Eight years later, prefilled syringes of anaesthetic
medicines are becoming increasingly available and will be
even more so if we — the end users — demand their use.
Having prefilled syringes prelabelled correctly can also
guarantee that minimum labelling standards are met and
support additional labelling requirements that are unlikely
to be consistently complied with when relying on manual
labelling by clinicians in a busy workplace.

Workforce

Experts agree that the largest healthcare problem now is the
workforce shortage and in 2023 the UK Government
proposed a 15-year plan to increase the number of
healthcare staff [16]. Lord Carter reported that providing
just prefilled antibiotics alone would release 4000 whole-
time equivalent nursing staff [17]. The labour-saving
intervention of supplying prefilled syringes to clinical areas
can contribute to reliably achieving a reduction in staffing

pressures in a shorttimescale.

Correct concentrations

As well as prefilled syringes having the correct contents, any
medicines that need diluting can also be certain to have the
correct concentration. Simulation studies have shown that
there can be large variations in the contents of manually
filled syringes, with some actually having no active
ingredient at all [6]. Using prefilled syringes can also help
the standardisation of medicine concentrations, which in
turn can help prevent medication harm. Simulation studies
in critical care settings have shown that prefilled syringes
allow medication to be administered to patients more
quickly than using manual preparation techniques [4]. A
recent patient safety report noted that “a noradrenaline
infusion syringe ran out, without a replacement being ready
very shortly after the transfer from theatre, resulting in
hypotension and death” [18]. This would have been much
less likely to occur if the hospital’s pharmacy had supplied
prefilled noradrenaline syringes to the intensive care unit.

Infection control

Prefilled syringes can ensure that the injection contents are
sterile: 6% of the syringes drawn up in operating theatres
and 16% of those drawn up on the ward are contaminated
[19], whereas the figure for a clean room or manufacturing
facility is 0%. Sterile prefilled saline flush syringes can halve
bloodstream infection rates when compared with those
filled manually [20]. It is astonishing that such evidence has
not been given more priority by infection control authorities
to change practice.

Sustainability

Anaesthesia has embraced the concept of sustainability,
and one way to protect the environment is to reduce the use
of disposable equipment. Having injectable medicines
supplied in ready-to-administer containers removes large
quantities of glass ampoules, packaging, needles and the
transport of all these items to the hospital. There are also
additional cost savings in not having to pay for the

expensive disposal of these items [21].

Cognitive load

Anotable advantage of prefilled syringes to the anaesthetist
is that they have been shown to reduce cognitive load,
particularly in time-critical situations. This improves the
working environment for staff, thus enabling them to
concentrate on other patient care issues [22]. One study
looking at the impact of prefilled syringes and equipment
preparation in pre-hospital emergency anaesthesia
simulation showed no lapses or errors in medicine

©2023 Association of Anaesthetists.

85U80|7 SUOWILIOD 8AITe1D) 8 |qedl|dde aus Aq peusenob ae Ssppile YO ‘SN JO sa|ni oy Ariq1T8UIIUO /8|1 UO (SUOTIPUOD-pUe-SLLIBIALIY" A8 1M Afe1q 1 U1 |UO//SANY) SUORIPUOD Pue SWB | 81 88S *[£202/2T/80] U Akiqiauliuo AB(1M ‘89 L Aq T8TIT Seue/TTTT OT/I0p/0D A8 im AreIq Ul JUO'SUO 1T (GNd-SIS IBYISTeLR JOUO 112 100SSe//:SaNY o1y papeojumod ‘0 ‘770259 T



Editorial

Anaesthesia 2023

preparation and consequently the cognitive load of team

members was significantly reduced [23].

Economics

One of the often-mentioned barriers to prefilled syringes is
their higher purchase price compared with individual
ampoules of many now out-of-patent, low-cost anaesthetic
drugs. However, 15% of healthcare budgets are spent on
managing adverse events [24], which can be decreased
with the use of prefilled syringes. One of the highest ever
NHS medical negligence payouts of £24 million (US
$29.3 million, €27.8 million) was caused by a mix-up of
two unlabelled 10 ml syringes [25]. This benefit decreases
the environmental harm of all the extra drugs and
equipment needed to manage these additional adverse
events, providing both a patient safety and sustainability
dividend.

From the compelling arguments above it is difficult to
understand why prefilled syringes are not already in
widespread use. Over 28% of the 10 billion doses of
injectable medicines sold globally every year are in prefilled
syringes but only 4% of these are used in the acute sector
[26]. The higher purchase price is often used to override,
stall or fail to consider any deeper rationale of their
undoubted patient safety and other benefits. This spurious
economic argument is easily countered by a consideration
of the wider systemic financial benefits: elimination of costs
of manual preparation items and time; bacteraemia
treatment; wastage; errors; and legal bills [27, 28]
Anaesthetists are fiscally responsible in general, but some
seem to take great pride in illogically providing all their
services on a shoestring. This contrasts with our surgical
colleagues who 60 years ago stopped preparing their own
sutures by cutting lengths of silk and threading them
through the eyes of needles to now speedily opening sterile
prefilled prelabelled packets of expensive state-of-the-art
polymers with needles already attached. More recently they
have brilliantly developed laparoscopic surgery with
equipment, technology and disposables with no apparent
concern for the cost or value. This pattern continues with the
advancement of robotic surgery while the anaesthetist
continues to draw up drugs in the face of convincing patient
safety evidence. Surprisingly, sterile prefilled syringes of
lidocaine have been purchased by hospitals in urinary
catheter kits for over 20 years. This seems to show an
illogical and unjustifiable difference in standards for
urethral catheterisation and directintravenous injection.

In the past, the profession has shown that prompt
culture change is possible. The introduction of patient

monitoring during anaesthesia was a huge advance in
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patient safety, with most hospitals purchasing sets of very
expensive equipment within 5 years of its national
recommendation. Prefilled syringes represent one of the
few occasions in clinical practice where investment in
technology completely buys out many human factors-
related error steps. Ultrasound equipment for the insertion
of central venous access was initially thought to be
particularly expensive when first introduced but now has
widespread adoption. The routine use of ultrasound for
regional anaesthesia has become a cultural norm now that
its safety benefit of reduced harm and cognitive load is
evident [29]. More recently, growing support for universal
videolaryngoscopy has shown it is possible for the
profession to successfully make the case for
the procurement of new safety innovations.

In conclusion, the elimination of the multiple steps in
preparing an intravenous medication, drawing it into a
syringe aseptically and then correctly labelling the syringe is
one of the few genuine hard-engineering opportunities to
improve the safety of medication administration during
anaesthesia [30]. The speciality of anaesthesia has been left
far behind in the implementation of prefilled syringes.
Surely anaesthetists, as the specialists in, and most frequent
exponents of, intravenous practice should now be
demanding them. Where these demands are unheeded, we
believe there is such an abundance of benefit and safety
evidence that organisations should record this decision in
their risk register and address it through their safety
management system [31]. It is time for prefilled syringes —

everywhere.
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