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Robotic dispensing systems

6.1.22 Patient safety may be improved by automating routine technical functions that

are prone to human error. Robotic automation of the dispensing process (again,

widespread in the US) has been introduced in a few large hospitals in the UK,

and also in a small number of community pharmacies. To date, however, there

are only limited published data to demonstrate improved accuracy over

traditional manual dispensing systems.

6.1.23 The dispensaries at St.Thomas’s Hospital, London, the Royal London Hospital

and Arrowe Park Hospital, Wirral, use the ARX ROWA robot to automate

original pack dispensing for inpatients, outpatients and discharge prescriptions.

The robot uses bar-code technology linked to dispensary labelling systems to

select the items for dispensing and deliver them, via a chute, to the pharmacist

or technician for dispensing. 

Table 6.1 Some features of robotic dispensing systems 

Task Mode Risk of error Risk reduction

Stock allocated to shelf Electronic Drug placed at wrong Risk eliminated

within robotic cabinet location

by bar code

Prescription screened Manual Inappropriate drug No risk reduction

by pharmacist regimen not 

being recognised

Label generated via Manual Wrong drug or dosage No risk reduction

pharmacy computer system regimen entered

Robot selects drug to be Electronic Wrong drug selected Risk eliminated (assuming 

labelled using bar-code correct label entered)

technology

Drug delivered by robot Manual Wrong drug selected Risk reduced but not 

selected from chute by eliminated. (At busy times 

pharmacy staff for labelling many items can be delivered

via chute creating a backlog)

Drug issued to Manual Wrong drug issued to No risk reduction

patient/ward ward/patient
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A less quantifiable benefit of automation in the dispensary is that the

environment is calmer as the need for staff to move about the dispensary is

reduced.15

6.1.24 Dispensing error rates at Wirral Hospital NHS Trust fell by 50% in the first

four months after introduction of this system16 but no data are available on the

impact or nature and severity of errors.

6.1.25 Automated dispensing devices are also available for use on wards and clinical

departments. They are widely used in the US but have not yet been evaluated in

the UK. An evaluation of the ServeRx™ system which controls drug

administration through a computerised cabinet on the ward, is now underway at

the Hammersmith Hospitals NHS Trust.17 However, there is no evidence to date

that such systems significantly reduce medication error rates.18,19

Reducing the risks through information management and technology

● Modern information management and technology, implemented

effectively, can contribute significantly to improving patient safety. 

● The Government is already committed to the national care record and

electronic transfer of prescriptions through the National Programme for

Information Technology in the NHS. This will provide greater medication

safety by greatly improving access to relevant patient data, and by reducing

the need for prescriptions to be keyboarded in community pharmacies.

● Bar-coding technology, linked to electronic prescribing, has the potential to

improve medication safety in hospitals but needs to be evaluated in the

NHS setting. Robotic dispensing, in the pharmacy and on hospital wards,

may also offer additional benefits.

● The NPSA and the Department of Health’s Patient Safety Research

Programme will further evaluate the effectiveness of these technologies

in reducing medication errors. 
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6.2 Safer medication through improved labelling
and packaging

Latent conditions that increase the likelihood of error can arise from the

packaging and labelling of medicines. The design and appearance of packaging

has become more important with the increasing use of manufacturers’ original

packs for the supply of medicines in the community and in hospitals. Similarities

between the packaging of different strengths of the same product and different

products produced by the same manufacturer are particular problems. A

working group of the Committee on Safety of Medicines has made

recommendations to improve patient safety through clearer packaging and

labelling. Building on these recommendations the Medicines Control Agency

(now the MHRA) and other interested parties agreed good practice guidelines

for labelling and packaging which were published in March 2003.

6.2.1 There can be no substitute for carefully reading the label on a medicine.

However, in busy clinical practice, other visual cues are sometimes used to aid

drug selection, especially if the drug name is not the most obvious identifier

on the packaging.

6.2.2 Confusing drug names, labels and packaging are important sources of

medication errors. Sound-alike or look-alike drug names and similar packaging

can lead staff to select the wrong drug.

Each year in the United States the Institute of Safe Medication Practice

(ISMP) receives 1200-1500 reports of serious medication errors. Approximately

25% of these are related to name confusion and 25% to labelling and

packaging issues. ISMP estimates that only 1-2% of events are reported. The

total number of patients who are injured each year in the US because of drug

name confusion is estimated to be at least 10,000. A similar number are

injured as a result of errors caused by labelling and packaging confusion.20

Confusing, inaccurate or incomplete labels and packaging contributed to

248 out of 1143 actual or potential drug errors (21%) reported to the

US Pharmacopoeia Practitioners Reporting Network (USP/PRN) over a

1 year period.21

6.2.3 There are no comparable data for England but the incidence of such errors

is likely to be similar. 

Humalog® (insulin lispro) is a fast-acting insulin. Humalog Mix 25® (insulin

lispro/insulin lispro protamine suspension) is a biphasic insulin. Administration

of the fast acting insulin instead of the biphasic insulin may result in low blood

sugar levels. Patients have needed hospital admission as a result of being
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prescribed or dispensed the wrong insulin product marketed under the

Humalog® name. As a result the CSM alerted NHS staff to the potential for

confusion around the labelling and packaging of Humalog® products22

The NPSA’s national reporting and learning system includes codes for incidents

caused by poor labelling and packaging. This will enable the frequency of these

errors in the NHS to be determined. 

6.2.4 The risk of such medication errors may be increased in emergency situations

where health professionals are operating in stressful circumstances and rapid

product selection is crucial.

6.2.5 In total 15 items of information are required by law to appear on the label

of a medicine. Five of these (the name of the medicine, strength, route of

administration, dosage and any special warnings) are vital for the safe use of

the medicine. Special attention should be brought to these in the design of the

packaging. 

The Medicines Control Agency (now the Medicines and Healthcare

products Regulatory Agency) has published best practice guidelines.

These recommend that the five essential items of safety-critical

information are brought together so that they are clearly and

readily visible on a part of the pack where they are in one field of

vision. This guideline has now replaced the previous NHS standard

for ampoule labelling that required uniform black on yellow

labelling for many medicines supplied as ampoules (for example, see

Figure 5.1). All labelling of new products will be considered by the

MRHA against this guidance document.

Anaesthetists in New Zealand have developed a labelling system

which helps to overcome the risk of error due to similarity of drug

names and poor legibility of labels. Colour-coded, highly legible

labels which include both the drug name and the indication are

used. Dopamine and Dopram® have been confused as a result of

similar names. With the new labelling system dopamine is labelled

with “Inotrope, Dopamine” on a purple label, which is distinctively

different from “Analeptic Agent, Doxapram” which appears on

a white label (see Chapter 5).23
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6.2.6 Once individual containers such as ampoules or vials have been removed from

their original outer carton they often have limited, small font labelling

information which further reduces the ease of identification.

Figure 6.2.1 Similarity between ampoules removed from their
outer packaging

6.2.7 Environmental factors such as noise, interruption, sub-optimal lighting

conditions and lack of space may also contribute to the incorrect selection of a

drug.

Case 37. Maladministration of BCG vaccine

Potent percutaneous BCG vaccine was inadvertently administered intradermally

to 19 teenagers, producing severe skin reactions. Similarity in the packaging of

the different products intended for intradermal and percutaneous use was

identified as the main cause of the accident. The same error occurred in a

different health authority – again the packaging was thought to be the main

cause of the mistake. As a result the manufacturers changed the packaging of

the percutaneous product so that the text clearly read “for multipuncture

technique only”.24

6.2.8 Similarities in drug names and packaging have been identified as the two main

contributory factors in dispensing errors. Traditionally, identification of tablets

or capsules has been reinforced by an additional check on the appearance of the

product. With most medicines now being supplied in the manufacturer’s

original pack this visual cue is no longer available. Packaging and labelling are

therefore a more important part of the checking process and, ideally, should be

readily distinguishable.
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6.2.9 Most medicines are used by patients in their own homes. Patients often have

difficulty remembering the names of their medicines and clear labelling is

essential. Patients may be confused by proprietary and generic names. They may

have different supplies of the same medicine whose packaging will appear very

different because the proprietary name is more prominent than the generic name.

6.2.10 Similarly, the medication administration record (MAR) in a care home may

contain the proprietary name of the medicine and the product label may give

the generic name. It is possible that untrained staff may write both onto the

MAR thinking they are different medicines especially if the care home has

received supplies from different providers e.g. from a community pharmacy and

from a hospital on discharge. This may result in over-dosage of a medicine.

6.2.11 The patient information leaflets (PILs) provided with medicines can provide

an important additional check on the nature of the drug and its usual dose and

route. It is a legal requirement that the manufacturer’s leaflet is provided with all

medicines supplied to patients in primary care, as hospital outpatients and on

discharge from hospital. 

6.2.12 There is some evidence that patients may not fully understand cautionary labels

on medicines. Further research is needed to establish how patient safety could

be improved by clearer cautionary labelling.

6.2.13 Patients taking several medicines may be confused by their similar packaging.

Doses may then be taken at the wrong time of day, in duplicate or missed

completely.
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Figure 6.2.2 Similar packaging of patient packs

6.2.14 Patients in their homes, care staff in care homes and nurses on wards may

remove blister strips from their original containers and on occasions cut them

up, leaving the blister strip with insufficient labelling information to identify the

drug. Pharmacists may also sometimes need to cut blister strips when dispensing

medicines in order to dispense the prescribed quantity.

Reducing the risks through clear labelling and packaging

● All medicine packs should be labelled legibly with essential information if

medicines are to be correctly identified and used safely. Labelling should be

subjected to readability testing. 

● The MRHA’s good practice guidance makes recommendations on general

labelling and packaging principles which should be adopted for all

medicines.25

● The NPSA will review regularly reports of incidents caused by poor

labelling and packaging and will work with the MHRA and industry to

minimise errors of this type.

● Assessment of potential risks associated with the labelling and packaging of

products should be a routine part of NHS procurement processes. 
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● Pharmacists, dispensing doctors and out-of-hours service providers should

ensure that a manufacturer’s patient information leaflet is supplied with all

medicines dispensed in primary care, hospital outpatient departments or

for patients being discharged. 

● Because of the potential for confusion when small containers are removed

from their original containers, all small containers should be stored in the

manufacturer’s packaging until immediately prior to their use.

● Because of the reduced labelling on blister packs these should, where

possible, be dispensed and stored in the manufacturer’s original packaging. 

● Where possible, blister strips should not be cut during the dispensing

process in such a way that important labelling information is removed.

● Manufacturers should ensure that information on the reverse of blister

strips is set out in such a way that important details remain visible when

the strip has been partly used or cut.

● Labelling of dispensed medicines should comply with the Medicines Act

and Regulations and with relevant professional guidance. 

● Where medicines are prescribed by brand name, the dispensing label

should also include the generic name. 

The North West Regional Pharmaceutical Quality Assurance Service

is developing the concept of Medication Error Potential Analysis

(MEPA) to apply to the contracting and purchasing of medicines.

During the tendering process each product is assessed for error

potential using a set of standard questions relating to all aspects of

labelling and packaging. The results are scored to give a numerical

value of risk around the use of that product. The MEPA is being

piloted on a sample of about 90 medicines whose contracts are due

to be renewed, with a view to identifying potential risks prior to

committing to purchasing agreements.26
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6.3 Medication safety at the interface between health care
settings

Effective communications are critically important when patients move from one

care setting to another; many medication errors occur at such ‘handover points’.

Serious errors have occurred because of poor communications between primary

and secondary care. Accurate information about current therapy is essential

when patients are admitted to hospital to enable an accurate clinical assessment

and to plan future treatment. And on discharge, the patient’s drug regimen and

treatment plan need to be communicated in a timely and reliable way to ensure

safe and seamless transfer of care back to the primary care team. 

6.3.1 When patients move between healthcare settings communication is often slow and

incomplete. Delays in communicating information about the patient’s hospital

inpatient episode and discharge medication mean that this information is not

always available to the general practitioner to support resumed prescribing for that

patient, or to commence prescribing for a patient newly admitted to a care home.

6.3.2 Patients’ therapies are often changed while they are in hospital. If they are

unaware of the changes and then visit their GP before he receives information

about the hospital episode, they can be inadvertently prescribed drugs that are

no longer indicated, duplicate drugs, drugs that interact or are even

contraindicated. The patient may become confused about which drugs they

should actually be taking, and this can lead to readmission to hospital. Patients

and carers should know about the medicines that they take. Any changes to their

medicines should be explained to reduce the risk of confusion. Prescribing errors

may also occur where information sent to GPs has been transcribed incorrectly.

6.3.3 Patients who are discharged from secondary care to a care home will be at risk if

the discharge information is not simultaneously provided to the care home staff

and the GP.

Case 38. Amlodipine overdose on discharge caused by poor communication

An elderly man was taking amlodipine 10 mg daily in hospital from his own

supply which ran out just before he was discharged. He was given a supply of

10 mg tablets, correctly labelled, by the hospital pharmacy. However, as he was

used to taking two 5 mg tablets he took two of the 10 mg tablets he had been

given. He suffered dizziness and falls as a result of the overdose.27
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Case 39. Atenolol prescribed for wrong patient at discharge

Atenolol was added to the discharge regimen of a patient when it was intended

for the person in the next bed. The patient, who already had heart failure,

continued to take the atenolol for several weeks after leaving hospital. The error

was not identified until after her death. The atenolol was judged to have

contributed to her death from heart failure.28

6.3.4 Problems can occur after discharge with drugs that can only be prescribed by

hospitals, drugs that are manufactured as ‘specials’, extemporaneously prepared

products and drugs that are prescribed outside the manufacturer’s product licence. 

A European study found that half of the drugs prescribed to children in

hospital were unlicensed or ‘off-label’.30

6.3.5 Increasing numbers of patients are cared for under ‘Shared Care’ arrangements

between the primary care team and hospitals. There is a risk of medication errors

unless there is clarity in the shared care plan about the patient’s medication and

the responsibilities of the various staff contributing to their care. Serious harm to

patients has occurred because this clarity has been lacking and communications

have been poor. For example, methotrexate errors are often due to a breakdown

of shared care arrangements (see Chapter 5).

A pharmacy discharge letter scheme has been developed at

Harrogate District Hospital. Each patient’s medication is reviewed

before discharge and an electronic discharge letter is produced in a

clear, easy to read format. Each discharge drug is accompanied by an

explanation of any changes (drugs started, drugs stopped, dose

changes). Simple standardised wording is used and copies are sent

to the patient/carer and the community pharmacist, as well as the

GP. GPs agreed that the systems improved information exchange

and reduced the number of medication errors across the interface.29
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Case 40. Tacrolimus toxicity as a result of communication breakdown

A child, under the care of a tertiary centre and her local district general hospital,

was on holiday in another NHS region when she became ill. Medical staff at the

hospital to which she was admitted were unfamiliar with the medicine she was

taking. Communications with her usual hospitals were confused and unsatisfactory.

Altogether five different dosage regimens were communicated; by telephone and

fax from the two hospitals near her home, by the parents on a piece of paper, and

on the labels of the medicine containers. As a result the child was prescribed an

excessive dose of tacrolimus, an immunosuppressant medicine.32

A study in Glasgow asked whether GPs and community pharmacists wanted or

received information on the reasons for drug therapy changes implemented in

hospital. 96% of GPs and 94% of pharmacists said they would like

information on changes in treatment to ensure continuity of care. 58% of GPs

were not satisfied with the information they received about their patients’

discharge drug therapy. The preferred method of receiving the information was

via a modified hospital discharge prescription.33

A UK study examined changes in drug therapy of patients discharged from an

East London teaching hospital into the community. Patients in the intervention

group were given a letter listing the drugs prescribed at discharge to be given to

their community pharmacist. Patients in the control group were given no letter

for their pharmacist. The discrepancy rate between their discharge prescription

and medication subsequently prescribed by their GPs was 32.2% in the

intervention group compared with 52.7% in the control group.34

In the former Trent region a traffic light system was developed to

clarify prescribing responsibilities across the interface: 

● Red drugs can only be prescribed by specialist consultants

● Green drugs can only be prescribed by GPs

● Amber drugs are prescribed under shared care arrangements

where responsibilities are agreed depending on knowledge and

experience.

● A standardised definition for each colour ensures uniformity

in approach.31
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Safer use of medicines at the interface

● Timely, effective and unambiguous communications are essential to ensure

medication safety as patients move between primary, secondary and tertiary

care. The simple expedient of providing a copy of the discharge

prescription for the patient’s community pharmacist can significantly

reduce errors following discharge. 

● Patient’s medication should be carefully reviewed on admission and

discharge. Many hospitals have appointed pharmacists for this purpose. 

● There should be a structured process at discharge to ensure that patients’

medication is correct, and that they fully understand their treatment and any

changes that have been made. When a patient is cognitively impaired and

unable to assimilate the changes the primary carer should be fully informed.

● There should also be an early check by the primary care team to ensure

that the medication is correct and that the patient is clear about the

treatment. 

● Ideally communications should be electronic, transferring information

between hospital prescribing systems and GP and pharmacy systems.

They should include doctors, pharmacists, the patient and carers.

At University Hospital, Lewisham, legible, electronic discharge

prescriptions are transmitted automatically to the GP. The process of

electronic transmission takes only 3 minutes.36

The RPSGB has produced proformas to assist communication

between hospital and community pharmacists on patients’

admission and discharge.35
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● In the short term, paper-based systems should be improved to provide

more timely and reliable exchange of information, for example, patient-

held record cards. 

● There is evidence that the use of comprehensive patient-held records can

improve the quality of care in chronic conditions, for example diabetes.38

There is as yet no direct evidence of any effect on errors but such schemes

are likely to help ensure safe medication. 

● Ideally the patient-held record should be generated electronically to enable

a single entry to be accessed by all health carers.

● Systems should be in place to ensure that changes to treatment made by

telephone are documented, and that the patient’s clinical notes and hand-

held records are updated as soon as possible.

● Where GPs are required to prescribe specialised medicines under shared

care arrangements, adequate monitoring facilities and communication

arrangements with hospital colleagues should be in place before the

medicines are prescribed.

At the Salford Royal Hospitals prescribing software developments have

enabled immediate discharge summaries linked to the patient record

to be written. Drug orders are generated from a pre-configured

catalogue. The drug fields are customised to facilitate ordering of

common drugs and dose regimens, and to restrict the options available

for certain drugs, e.g., methotrexate is linked to a frequency dictionary

that only allows weekly dosing. Order sets have also been established,

e.g., an order set comprising aspirin, atenolol, pravastatin, GTN and

lisinopril for patients post-myocardial infarction.37
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6.4 Education and training for medication safety

Prescribing, dispensing and administration of medicines are complex and skilled

tasks. Health professionals need to understand the actions, indications and

contraindications and adverse effects of drugs. They must be able to relate that

knowledge to the patient’s clinical condition and select the most appropriate

treatment regimen. They also need to be aware of the causes and risks of

medication errors and strategies for their prevention. Undergraduate

programmes do not always adequately develop the knowledge or skills needed

for safe medication practice.

6.4.1 Professor Kent Woods’ report on intrathecal medication errors highlighted the

extent to which lack of knowledge contributes to adverse events.39 More recently,

the Audit Commission report “A Spoonful of Sugar” raised concern that junior

doctors working in NHS hospitals do not receive adequate training in

prescribing.40 And a recent review41 highlighted “the poverty of teaching medical

students about therapeutics in general and prescribing in particular”

6.4.2 Reforms of the undergraduate medical curriculum have sought to reduce the

burden of factual knowledge that students are expected to learn. Some detailed

knowledge previously taught at undergraduate level is undoubtedly better

acquired during postgraduate specialist training. However, there is an essential

core of knowledge and skills which all doctors need in order to prescribe,

administer and monitor drugs safely.42

“Learning about how to choose the dose seems to fall into a chasm between

medical school (where, in our sample, the subject was not taught) and

employment. This situation sends a message about the unimportance of doses

……. Junior doctors are put in a position in which they have to prescribe

without knowing how to do so.”

Dean et al, 200243

6.4.3 It is therefore essential for patient safety that the undergraduate curriculum

provides a good understanding of the clinical pharmacology of common drugs

in therapeutic use, including contraindications, drug interactions and toxicities.44

In addition, medical students need to develop the practical skills to prescribe

and administer medicines safely, and an appreciation of the risks, causes and

prevention of adverse drug events. These skills should be further developed

during postgraduate training. 
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6.4.4 In modern practice prescribing decisions are often made by a team of clinicians

caring for the patient. A multidisciplinary approach to medication safety should

therefore be adopted where appropriate. This is particularly important as

prescribing responsibilities are extended to nurses and pharmacists. Joint

teaching at relevant stages within schools of medicine, nursing and pharmacy

would help to foster an understanding of the contributions different professions

make to medication processes.47

6.4.5 All doctors, nurses and pharmacists starting work in a new environment need

training and support during their period of induction. Joint induction training

of new staff in safe medication practices should be encouraged. It may be

appropriate at the end of this induction period to assess competence in the

skills required by each discipline to practise safely.

In Modernising Medical Careers the UK Health Departments have set

out plans to improve the quality of training for junior doctors

ensuring that their training is streamlined for the benefit of

themselves, the NHS and patients.46 Newly qualified doctors will

undertake a two-year foundation programme covering core clinical

skills including patient safety, high standards of clinical governance

and communication and time management skills.

Traditional methods of assessing medical students examine

therapeutic knowledge and not the skills required to practise. As a

result of feelings among house officers that they lacked competence

in practical skills in therapeutics, an objective, structured clinical

examination (OSCE) has been designed to assess the skills of fifth

year medical students at Birmingham University. Students are required

to demonstrate competence in at least two practical procedures, in

the management of a medical emergency, and in prescription writing

through a series of six workstations. In two years the examination

has been taken by 434 students, of whom 399 (91.9%) have passed.

The OSCE has highlighted serious errors in key processes around drug

prescribing and administration. Early identification of deficiencies in

these core skills enables learning to take place prior to medical

students practising as provisionally registered house officers.45
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6.4.6 The relative inexperience of junior doctors when they start working in NHS

hospitals makes them particularly liable to make medication errors.48

6.4.7 However, following their initial induction period few professionals currently

undergo any assessment of competence to ensure that they are able to carry out

the tasks that they are expected to as part of their normal practice. Induction

and supervision should be followed up with continuing professional

development to ensure that knowledge and skills in safe medication practice are

maintained and updated. 

King’s College Hospital also introduced a prescribing skills training

programme for preregistration house officers (PRHOs). The aims are

to raise awareness of prescribing risk and to improve the quality of

prescribing. All PRHOs are required to achieve a minimum standard

in a written prescribing skills assessment before the end of their

placement.51

During the induction programme for new nursing staff at King’s

College Hospital, nurses are required to complete a written

assessment of skills and knowledge required for accurate drug

administration.50

At the Wirral Hospital concerns were expressed whether

preregistration house officers have the knowledge and skills to

prescribe effectively from the first day of their first job. House

officers have therefore been asked not to prescribe, except under

close supervision, for the first six weeks.49
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6.4.8 Education and training of health professionals in medication safety would be

greatly assisted by the development of core training materials. There would also

be merit in a national framework for competence assessment in medication

safety. 

The Directors of Nursing and Pharmacy at the Hammersmith Hospitals

NHS Trust have developed a “medication incidents roadshow”.53 The

2 hour event, which takes place every 2 months, is aimed at nurses

and pharmacists working within the Trust. The aims of the event are

to increase knowledge of a range of issues relating to medication

errors and to raise awareness of the importance of good practice in

reducing error rates. Topics covered include:

● Why errors happen – human error theory and systems failure

principles

● Common errors and changes that have been made as a result

● Good nursing practice

● Blood product and transfusion errors

The Centre for Pharmacy Postgraduate Education holds workshops for

pharmacists as part of a programme of Continuing Professional

Development.52 The learning objectives are to enable participants to:

● identify common factors that contribute to medication errors and

state practical steps to minimise them

● conduct a baseline risk assessment of their own dispensing

process

● Implement necessary changes using practical tools

● analyse the contributors to, and learn from, dispensing incidents

in their own practice

● name key local support contacts in risk management and clinical

governance

● feel more confident about medication error recording 
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6.4.9 The safe handling of medication within care homes that do not offer nursing

care will be determined by the extent of training for all staff who are responsible

for the service users’ medication. Since April 2002, training has been specified in

the National Minimum Standards for Care Homes for Older People and Care

Homes for Younger Adults.

Reducing the risks through education and training

● Undergraduate medical programmes in pharmacology and therapeutics

should be strengthened to deliver the essential core of knowledge and skills

that doctors need to prescribe and administer drugs safely. The British

Pharmacological Society has developed a core curriculum which should

form the basis of training in this area.54

● The risks, causes and prevention of medication errors should be addressed

in undergraduate and postgraduate programmes for doctors, nurses and

pharmacists in both primary and secondary care. Case studies of

medication errors are likely to be more valuable than a didactic approach

in teaching the skills necessary for safe practice.

● The skills needed for safe prescribing, dispensing and drug administration

should be assessed using an objective, structured, clinical examination

(OSCE) as part of the relevant undergraduate programme.

● A multidisciplinary approach to training in safe medication practice should

be adopted where appropriate.

● Medication safety should be covered comprehensively in induction

programmes for new NHS clinical staff.

● All new prescribers should demonstrate that they can prescribe safely in

practice before being allowed to do so without supervision.

● Knowledge and skills relating to medication safety should be regularly

updated through formal programmes of continuing professional development.

● The NPSA is working with a number of Government and NHS

organisations to take forward training and development in patient safety.
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6.5 Managing medication safety in NHS organisations

Many NHS organisations have already established local systems to improve the

safety of medicines use. These include schemes for reporting errors and

disseminating learning points. Local schemes should be encouraged but must

ensure reporting of errors through the National Reporting and Learning System.

They should wherever possible tackle errors across primary and secondary care.

Some NHS trusts have created dedicated posts to promote safe use of medicines

across the organisation. This should be a part of regular clinical audit and PCTs

should require information from providers on error rates and risk reduction

strategies. There needs to be an overarching strategy on medication safety in

NHS organisations. The National Patient Safety Agency is taking forward a

comprehensive programme of work to improve medication safety in all

organisations delivering NHS care. 

6.5.1 The preceding chapters have shown how medication errors occur and how they

can be prevented. An Organisation with a Memory stressed the need to encourage

a reporting and questioning culture in the NHS in which professions and

organisations can critically examine their actions and implement improvements

in patient safety. All NHS organisations need to have formal structures that

enable reporting and learning about medication safety, and which feed serious

errors into the NPSA’s national reporting and learning system.

6.5.2 The safe and secure handling of medicines is a fundamental element of clinical

governance. The Controls Assurance standard for medicines management

contains general principles which should inform strategies for reducing

medication errors. 

6.5.3 A number of medication error reporting schemes have already been set up in

primary and secondary care. The aims of these schemes are similar:

● to report medication errors

● to review error reports collectively

● to provide feedback to staff involved in medicines use

● to reduce the risk of similar errors recurring
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6.5.4 Such schemes may operate alongside ‘Adverse Incident’ reporting schemes, as

they may identify non-serious errors or near misses which are not reported

formally but which are nevertheless important in identifying process weaknesses

that need to be improved. 

Pharmacists at King’s College Hospital operate an anonymous

scheme for reporting medication errors on behalf of the Drugs and

Therapeutics Committee. Errors reported are reviewed to identify

trends in drugs and processes which have been implicated in errors.

Alerts are issued to wards highlighting problems that have been

identified, both locally and nationally, to staff involved in drug use.55
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Figure 6.4 Sure-Med Alert for penicillin allergy

sureMED
A L E R T

Sure MED is a scheme for monitoring, reviewing and reporting medication errors.  Its aim is to reduce medication errors.
Alerts are circulated to raise awareness of the drugs involved in errors and reduce the risk to patients in the future

Alert 23 - November 2001

DRUG

Penicillins and Penicillin-containing products

ERROR TYPE

Contra-indicated drug

POTENTIAL for ERROR

The most important side effect of the penicillins is hypersensitivity, which causes rashes and anaphylaxis.
Patients who are allergic to one penicillin will be allergic to all penicillins.  About 10% of penicillin-
allergic patients will also be allergic to cephalosporins.  Penicillin-allergic patients should only be
prescribed cephalosporins and other beta-lactam antibiotics, e.g. meropenem, imipenem and aztreonam
with extreme caution.

•  Administration of penicillins and penicillin-containing antibiotics to patients with allergies
to penicillins may be associated with severe anaphylaxis and death.

•  Failure to document and consider a patient’s drug allergy status may have catastrophic
consequences.

•  The standard for drug allergy documentation, including ‘nil known’, on drug charts within
King’s College Hospital is 100%

The following penicillins and penicillin containing products are currently available in the Trust:

Amoxycillin/clavulanic acid = coamoxyclav (Augmentin®)
Piperacillin/tazobactam (Tazocin®) Ticarcillin/clavulanic acid (Timentin®)

Amoxycillin Benzylpencillin (Penicillin G)
Flucloxacillin Phenoxymethylpencillin (Penicillin V)
Piperacillin Procaine penicillin (Jenocillin A®)

ACTION

•  Ensure the patient’s allergy status is completed on the drug chart   before   prescribing,
dispensing or administering any drugs.

•  The patients allergy status must be considered prior to prescribing, dispensing or
administering drugs

•  Ensure you are familiar with the components of combination products being prescribed,
dispensed and administered
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Boots Ltd introduced a dispensing incident action form several years

ago. The form asks pharmacists to record the action they have taken on

the patient’s behalf, to reflect on the causes and to record preventive

action taken for the future. The scheme was recently strengthened by

the introduction of a dispensing incident management handbook to

tackle the causes of near misses as well as errors.59

A medication error reporting scheme has been set up in Community

Health South London NHS Trust which receives reports from all

community health staff including district nurses, health visitors,

community nurses, staff working in reproductive health and

intermediate care. Areas associated with error which have been

highlighted over the first four years of the scheme include

● Administration of vaccines

● Insulin administration by district nursing teams

● Use of tinzaparin injection following discharge from hospital

● Supply of oral contraceptives in reproductive health services

● Errors associated with poor communication and record keeping

when care is provided through multiple health and social care

agencies.58

The National Pharmaceutical Association is testing the concept of

error and near miss reporting in community pharmacies in two pilot

sites in Essex and Southampton. Two paper-based approaches to

error reporting are being evaluated.57

King’s College Hospital and Southwark Primary Care Trust have

piloted a scheme for anonymous reporting of prescribing and

dispensing errors. The scheme, originally developed for use within the

hospital, detected 38 errors and 10 near misses in the first 7 months.

Common problems were seen including similar product names, poor

handwriting and similar packaging. Reports are discussed at review

meetings and prevention strategies agreed. Alerts outlining the

strategies are sent to all community pharmacists.56
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6.5.5 There is much good medication practice in the NHS. However, many NHS

processes have evolved to meet operational needs rather than being formally

designed to deliver safe outcomes. Sources of error or unreliability have not

usually been identified systematically in process design. ‘Capable’ processes,

which reliably produce intended outcomes, making it more likely that the task is

‘right first time’, have not therefore been widely developed. Processes should be

standardised, based on sound design, with built in error traps. This is

increasingly important where staff move between organisations, e.g., agency and

rotational staff. The NPSA is providing methodology and training in root cause

analysis for NHS trusts to support them in developing solutions and error traps. 

The Southern Derbyshire Acute Hospitals NHS Trust has established a

dedicated committee to review policies, procedures and quality

assurance systems for the safe use of medicines.61 Error reports are

reviewed and action points disseminated. Recent action has included

the development and implementation of:

● an infusion monitoring form to ensure regular checks of

administration via infusion pumps

● pre-printed prescription forms for chemotherapy and other

complex treatments

● a trust-wide policy on anaphylaxis

● a system which ensures that gentamicin cannot be issued from

the pharmacy until the latest blood level has been measured and

the next prescribed dose checked

Community pharmacists from the Pharmacy Development Group in

Portsmouth recorded prescribing and dispensing errors for a 4 week

period. 76% of errors recorded emanated from the GP surgery. Certain

types of prescribing error recurred frequently. The results were fed

back to GPs to initiate discussions about changes that might be made

to reduce common errors.60
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6.5.6 Current guidance and standards on prescribing, dispensing, preparation and

administration of medicines are fragmented and divided between a range of

professional, NHS and regulatory bodies. There is a need for overarching

national standards linking the various strands of medicine use within the NHS.

6.5.7 In some NHS trusts, pharmacists or nurses have been appointed with specific

responsibility for medicine safety across the organisation.

6.5.8 In the future all primary care staff will be required to report errors to the NPSA

via local systems established by their Primary Care Trust. Systems need to be set

up to enable multidisciplinary review of errors to help GPs, community

pharmacists and nurses to learn from incidents.64 Out-of-hours providers and

care homes should be included. Local arrangements will continue to be of great

value but must be fully integrated with reporting to the NPSA. Joint review

across primary and secondary care should be encouraged, to tackle the problem

of errors at the interface.

Barts and The London NHS Trust has appointed a medicines risk

management pharmacist, to work across the trust to identify,

measure and reduce the risks associated with the use of medicines

within the trust. The post holder works as part of the medicines risk

team which includes a nurse medicines risk manager, linked with the

school of nursing.63

The Luton & Dunstable Hospitals NHS Trust has introduced a

collaborative programme to reduce medication errors. The scheme

uses the ‘Breakthrough Collaborative Model’ developed by the

Institute of Healthcare Improvement (IHI) in the US, and already

adopted in the UK by, for example, the National Cancer Services

Collaborative and the National Medicines Management

Collaborative. The collaborative involves 30 multidisciplinary teams

from ward and clinical departments working together intensively

to monitor, audit and reduce preventable adverse drug events.

The first year’s experience has shown significant progress towards

reducing the rate of prescribing, dispensing and administration

errors.62
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6.5.9 The nature and frequency of medication errors and their management by health

care providers is a valuable indicator of quality of care. 

Reducing the risks through organisational change

● There are many elements to safe medication practice including:

– Reporting and learning from errors

– Building error traps into medication processes

– Education and training

– Improved communications at the interface 

– Information management and technology, and

– A range of specific measures in high risk therapeutic areas 

● Many of these approaches have been adopted, with some success, in

the NHS. But the overall approach has been piecemeal. To tackle the

continuing unacceptable incidence of serious medication errors, NHS

organisations need an overarching strategy combining all of these

elements with new themes that emerge from the NPSA’s reporting

and learning system. 

● Local arrangements for reporting and learning from errors, such as those

described above, will continue to be of great value, but need to be

integrated into the NPSA reporting system. 

● The NPSA should consider, together with the National Institute for

Clinical Excellence (NICE) and professional organisations, how the

development of multidisciplinary safe medication practice guidelines

can best be taken forward.

The US Joint Commission for the Accreditation of Healthcare

Organisations (JCAHO) sets medication use standards and requires

health care providers to furnish evidence of ongoing quality

improvement in drug use.65
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● Primary care trusts should ensure that medication safety is addressed across

primary and secondary care. An individual within the PCT, e.g., the

pharmaceutical adviser or clinical governance lead should be responsible for

medication safety. They should receive and review information from health

care providers on error rates and risk reduction strategies. 

● NHS Trusts should have dedicated machinery for organisation-wide

management of medication safety. The chief pharmacist, whose post should

be equivalent to that of clinical director, as recommended by the Audit

Commission,67 has a key role in this work. The results of such reviews

should be a routine part of clinical audit, with findings being made

available to commissioners. 
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Summary of good practice
recommendations 

Annex 1

Recommendations for safer prescribing (chapter 3.1)

● All serious prescribing errors and ‘near misses’ should be reported to the

NPSA

● Prescriptions should always carry patient directions and never be issued

with the instruction ‘as directed’

● Particular attention should be paid to checking the accuracy of complex

dose calculations

● The patient’s medical record should always be checked before a new

prescription is written

● The treatment plan, including how the response to drug therapy is to be

monitored, should be clearly documented in the patient’s clinical notes

● Prescribers should have access to a pharmacist who is able to provide advice

on the drug treatment plan

● Where possible aims and side effects of drug treatment should be discussed

with the patient or their representative 

● Prescribers should be trained and assessed as competent before being

required to prescribe

● Prescribers should follow local and national prescribing standards

● Where available, electronic prescribing systems should always be used
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● Actual and potential prescribing errors should be recorded and reviewed

regularly to raise awareness of risk

Recommendations for safer dispensing (chapter 3.2)

● Prescriptions should be checked for clinical appropriateness by suitably

qualified staff prior to dispensing 

● Formal checking procedures should be in place, including double checking

for complex calculations 

● Serious dispensing errors and near misses should be reported to the NPSA

● All ambiguities or potential risks should be identified, and clarified with

the prescriber before dispensing

● Staff should demonstrate competence to dispense and check prescriptions

accurately 

● The medicine should be checked with the patient when it is issued

● Patients should have the opportunity to ask questions about their

medicines

● Actual and potential dispensing errors should be recorded and reviewed

regularly to raise awareness of risk

Recommendations for safer administration of medicines
(chapter 3.3)

● There should be clear procedures to ensure that the right patient receives

the right drug, in the right dose, by the right route at the right time

● Staff giving drugs have should have access to appropriate reference sources

to support safe administration, including local medicines information

departments 

● Particular attention should be paid to confirming the accuracy of complex

dose calculations

● Serious administration errors and ‘near misses' should be reported to the

NPSA

● Staff should be trained and assessed as competent before being required to

administer drugs
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● The treatment plan should include information for staff administering and

monitoring the effects of medicines

● Where possible medicines should be discussed with patients or their

representatives at the time of drug administration

● All medicines should be stored safely and in such a way that the risk of

drug selection errors are minimised

● Infusions of ‘high risk’ medicines should, where possible, not be prepared

at ward level, i.e., they should be purchased or prepared centrally by

pharmacy 

● Actual and potential administration errors should be recorded and reviewed

regularly to raise awareness of risk

● In care homes where staff are responsible for medicines administration,

there should be a formal system for identifying patients or service users

when medicines are given

Recommendations for safer use of medicines in people with
allergies (chapter 4.1)

● A standard for the documentation of allergies should be in place

● All staff should be aware of their responsibilities in allergy documentation,

including updating the allergy record if a new allergy is identified

● Compliance with the standard for allergy documentation should be audited

regularly

● All paperwork used for prescribing medicines should include a section for

allergy documentation

● Hospital inpatients with documented allergies should wear readily

distinguishable wristbands

● The MHRA and NPSA should work with manufacturers to ensure that

labelling of penicillins, particularly for combination products, explicitly

indicates the nature of the product 
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Recommendations for safer use of medicines in seriously ill
patients (chapter 4.2)

● Only oral syringes should be used to prepare doses of oral medicines

● Drugs to be administered orally and by injection should be prepared and

given at different times 

● Devices for the administration of infusions and feeds should only used for

the purpose for which they are designed

● Lines should be clearly labelled at each end to indicate the site of access

● Procedures for administering medicines to patients with multiple lines

should include confirming the route of administration

Recommendations for safer use of medicines in children
(chapter 4.3)

● All prescriptions for children should include the child’s age and, where the

dose is weight dependent the child’s weight and the intended dose in

mg/kg 

● Dose calculations should be documented and, ideally, double-checked

before dispensing and administration

● All staff involved in paediatric drug therapy should have access to an

approved paediatric formulary; there should be a national paediatric

formulary

● In local dosing guidelines doses should be expressed in the same way as in

the approved formulary

● Parents and carers should be taught how to handle and administer drugs

safely

● Staff should demonstrate their competence in paediatric drug therapy

including dose and infusion rate calculations

● Guidelines should be in place for the standardisation of infusion

concentrations 

● Infusion rate charts or validated computer programmes to aid calculation

should be available for use in paediatric units, particularly for potent drugs

such as digoxin or opiates
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Recommendations for safer use of anaesthetic drugs
(chapter 5.1)

● Drugs should never be removed from the manufacturer’s packaging for

storage in clinical areas

● Ideally drugs administered during anaesthetic procedures should not be

drawn up in advance by theatre staff

● Where this is unavoidable, all syringes containing drugs should be

accurately labelled

● There should be a written procedure for drawing up and checking drugs

prior to administration

● The National Patient Safety Agency should work with the MHRA and the

anaesthetics and intensive care organisations to develop an agreed national

system for user-applied syringe labels in the NHS practice.

● A pharmacist should regularly visit operating theatres and anaesthetic

rooms to help to ensure safe drug use

Recommendations for safer use of oral anticoagulants
(chapter 5.2)

● All staff expected to prescribe oral anticoagulants should be trained and

competent to do so 

● GPs should be informed promptly when their patients are started on oral

anticoagulants 

● All patients started on oral anticoagulants should be given an anticoagulant

clinic referral and appointment within 7 days of discharge from hospital

● All staff prescribing anticoagulants should follow local policies based on the

British Society for Haematology guidelines 

● All staff should understand their roles, responsibilities and the systems for

outpatient anticoagulant follow-up

● Where warfarin is prescribed for inpatients, the warfarin prescription

should always kept with the main drug chart

● Patients being started on anticoagulants should receive information to

enable them to manage their treatment safely
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● When patients are unable to manage their treatment safely themselves there

should be clear communication with the primary carers. This includes

communication with care home staff where appropriate.

● There should be a system in place to audit and review over- and under-

anticoagulated patients

● All patients receiving anticoagulants should have an anticoagulant booklet

● Dispensed prescriptions for warfarin should be double-checked before they

are issued from the pharmacy

Recommendations for safer use of cytotoxic drugs
(chapter 5.3)

● Cytotoxic drugs should only be prescribed by clinicians trained in the

specialty and who are competent to prescribe

● There should be comprehensive shared-care guidelines for patients

receiving cancer chemotherapy being discharged into the community

● National guidance on the safe administration of intrathecal chemotherapy

must be followed

● There should be a single method used by all staff for determining and

checking body surface area within the organisation

● The patient’s chemotherapy protocol should always be accessible by all staff

involved in the patient’s care

● All staff involved in cancer chemotherapy should be trained in the risks of

medication error

● All injectable chemotherapy should be prepared by pharmacy and supplied

to patients in such a way that it is ready to be administered

● Information on the method of administration, extravasation risk and other

special precautions should be supplied with each dose

● All dispensed prescriptions for cancer chemotherapy, including oral

therapy, should be double-checked before being given to the patient

● Patients should be provided with written information to assist in the

identification of potentially life-threatening adverse effects of treatment
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Recommendations for safer use of intravenous infusions
(chapter 5.4)

● Advice given by the NHS Purchasing and Supply Agency and the MHRA

should be followed when purchasing new devices 

● Staff should be trained in the correct use of devices and have access to

suppliers’ user manuals 

● Staff should report actual or suspected damage to a device so that it can be

serviced to ensure that it is still accurate

● Devices should be designed to be simple to use and have good safety

features including alarms 

● The most appropriate device for the drug being administered should be

used

● The range of infusion devices used should be standardised, preferably

through centralised equipment libraries

Recommendations for safer use of methotrexate (chapter 5.5)

● There should be a robust mechanism for communications between care

settings on treatment regimen for patients on methotrexate 

● Prescriptions for methotrexate written by junior doctors should be checked

by a pharmacist or senior colleague 

● Prescribing systems should incorporate a warning prompt to highlight

weekly dosing for methotrexate

● Dispensing systems should incorporate a warning prompt to highlight

weekly dosing or default automatically to weekly dosing

● Pharmacists should review the need for both 10 mg and 2.5 mg tablets of

methotrexate to be available for dispensing

● Staff should ensure that patients understand their dose regime, how to

recognise the signs of methotrexate toxicity and the importance of self-

referral if these develop

● Patients receiving methotrexate therapy should be provided with hand-held

record cards containing information about their treatment
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Recommendations for safer use of opiate analgesics
(chapter 5.6)

● Ideally, the antagonist naloxone should be available wherever injectable or

high-dose opiates are used 

● Dose calculations should be double-checked, and all dispensing of opiate

analgesics should be double-checked before issue to the patient

● There should be local guidelines to ensure safe prescribing, dispensing,

administration and monitoring of opiate analgesics

● The range of opiate analgesics prescribed and stocked should limited to

minimise the risk of confusion

● All acute hospitals should have a multidisciplinary pain team to advise on

good practice, establish safe systems and train other staff in the safe use of

strong analgesics

● Oral sustained-release opiates should be prescribed by brand name to

reduce the risk of dispensing and administration errors

● Dose preparation and administration of opiates in hospitals and other care

settings should be double-checked

Recommendations for safer use of potassium chloride
(chapter 5.7)

● NPSA Guidance on the storage and documentation of concentrated

potassium solutions must be followed

● Where potassium chloride ampoules need to be readily available, e.g., in

operating theatres or intensive care units, they should be stored in a

separate locked cupboard

● Potassium chloride should be used in premixed bags wherever possible

● Ampoules of strong potassium chloride solution purchased should be

visually distinguishable from all other ampoules especially frequently used

products such as sodium chloride, frusemide and water for injection

● When potassium chloride needs to be added to infusion solutions this

should be carried out in the pharmacy department, not on the wards

● Staff should be trained in the risks of rapid administration of potassium

chloride solutions and in the management of maladministration
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Recommendations for safer medicines use through
information management and technology (chapter 6.1)

● Modern information management and technology solutions should be

implemented to achieve safe medicines use 

● Work already under way within the National Programme for IT in the

NHS to develop the electronic care record will support wider

implementation of electronic prescribing 

● Bar-coding technology should be developed and evaluated for its potential

to deliver integrated, safe hospital medication systems

● To facilitate this, a national standard bar-coding system for medicines

should be developed, building on work already under way on a standard

drug dictionary for the NHS 

● Robotic dispensing systems should be introduced where appropriate. Their

impact on patient safety and medication error reduction needs further

evaluation

Recommendations for safer medicines use through improved
labelling and packaging (chapter 6.2)

● All dispensed medicines should be labelled in accordance with the

Medicines Act and Regulations and relevant professional guidance 

● The CSM working group’s recommendations for improved labelling by

manufacturers should be implemented

● Patient information leaflets should be provided with all medicines

dispensed for outpatients, patients being discharged from hospital, and in

the community

● Assessment of potential risks associated with labelling and packaging

should be incorporated into the NHS procurement process

● When medicines have been prescribed by brand name, the dispensing label

should also include the generic name

Recommendations for safer medicines use at the interface
(chapter 6.3)

● Communications with GPs, patients, carers and community pharmacists

about discharge medication should be timely and comprehensive 
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● There should be a structured process for review of patients’ medication on

admission to, and discharge from, hospital: pharmacists should be available

to participate in reviews

● Staff should ensure that patients or their primary carers understand their

discharge medicines and are able to take/administer them properly

● Shared care protocols should address medication issues comprehensively

● Electronic systems should be used for information exchange wherever

possible

● Patient-held, shared care medication records should be used where

appropriate

Recommendations for safer medicines use through education
and training (chapter 6.4)

● Undergraduate teaching in pharmacology and therapeutics should be

strengthened where appropriate to provide the knowledge and skills needed

for safe medicines use

● Case studies should be used to teach the risks, causes and prevention of

medication errors

● Objective structured clinical examinations should be to assess the skills

needed for safe prescribing and drug administration

● Medication safety should be covered comprehensively in induction

programmes for new NHS clinical staff, and regularly updated through

continuing professional development programmes

● The safe handling of medication in private care homes by staff who have

no nurse training should be supported through recognised training

programmes

Recommendations for managing medication safety in NHS
organisations (chapter 6.5)

● NHS PCT and Trust boards should ensure that an overarching strategy is

in place to deliver safe medication practices

● Local schemes for reporting errors and disseminating learning points

should be developed, and all serious errors and near misses reported to the

NPSA
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● PCTs should ensure that medication safety is addressed across primary and

secondary care; and they should require information on error rates and risk

reduction strategies from health care providers

● NHS trusts should establish dedicated machinery for organisation-wide

review of medication safety, which should be a routine part of clinical audit

Annex 1 169



List of case examples
Annex 2

Chapter 3 Page
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20 Fatal calculation error on a neonatal unit 79

Chapter 5

21 Accidental administration of suxamethonium pre-operatively 86

22 Misidentification of midazolam during premedication 86

23 Fatal outcome of azapropazone/warfarin interaction 90

24 Warfarin dosing is critical 91

25 Severe renal failure as a result of carboplatin toxicity 93

26 Death due to cisplatin toxicity 94

27 Prescribed overdose of vindesine 94

28 Bone marrow depression as a result of melphalan overdose 95

29 Death due to an incorrectly set infusion pump 99

30 Emergency Caesarean section as a result of over-infusion 100

31 Fatal toxicity as a result of daily methotrexate dosing 102

32 High dose of morphine given to wrong patient 105

33 Over sedation as a result of confusion between morphine sulphate tablets 107

34 Diamorphine overdose in migraine attack 107

35 Inadvertent use of KCl to flush an intravenous cannula 113

36 Inadvertent use of KCl to reconstitute an antibiotic 114

Annex 2 171



Chapter 6

37 Maladministration of BCG vaccine 131

38 Amlodipine overdose on discharge caused by poor communications 135

39 Atenolol prescribed for wrong patient at discharge 136

40 Tacrolimus toxicity as a result of communication breakdown 137

Annex 2 172



List of plates
Annex 3

3.2.1 Similar packaging of five different proprietary dosage forms of carbamazepine 51

3.3.1 Overcrowded clinical rooms may predispose to error 57

3.3.2 Drug storage in an overcrowded medicines trolley 58

3.3.3 Storage of patient's own medicines in a bedside medicines locker 58

4.3.1 A range of paediatric formularies are available 79

5.6.1 Different strengths of diamorphine differentiated by use of colour on packaging 107

5.6.2 Similarities in diamorphine ampoule labelling have led to serious error 108

5.6.3 Similar labelling on outer packs of morphine may also cause confusion 108

5.7.1 Striking similarity between strong potassium chloride and sodium chloride 113

ampoules: confusion can be lethal

5.7.2 Distinctive black cap on potassium chloride ampoule 116

6.2.1 Similarity between ampoules removed from their outer packaging 131

6.2.2 Similar packaging of patient packs 133

Annex 3 173







© Crown copyright 2003
34480 1p 1k Jan 04 (XXX)

If you require further copies of this title quote 34480/Building a Safer NHS: 
Improving Medication Safety

DH Publications Orderline
PO Box 777
London SE1 6XH
Tel: 08701 555 455
Fax: 01623 724 524
E-mail: doh@prolog.uk.com

08700 102 870 – Textphone (for minicom users) for the hard of hearing
8am to 6pm Monday to Friday.

34480/Building a Safer NHS: Improving Medication Safety can also be made available
on request in braille, on audio-cassette tape, on disk and in large print.

www.doh.gov.uk/buildsafenhs/medicationsafety




