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Abstract

Introduction Since legislation in 2009, coroners in Eng-

land and Wales must make reports in cases where they

believe it is possible to prevent future deaths. We cate-

gorised the reports and examined whether they could reveal

preventable medication errors or novel adverse drug

reactions.

Methods We examined 500 coroners’ reports by pre-de-

fined criteria to identify those in which medicines played a

part, and to collect information on coroners’ concerns.

Results We identified 99 reports (100 deaths) in which

medicines or a part of the medication process or both were

mentioned. Reports mentioned anticoagulants (22 reports),

opioids (17), antidepressants (17), drugs of abuse excluding

opioids (12 deaths) and other drugs. The most important

concerns related to adverse reactions to prescribed

medicines (22), omission of necessary treatment (21),

failure to monitor treatment (17) and poor systems (17).

These were related to defects in education or training, lack

of clear guidelines or protocols and failure to implement

existing guidelines, among other reasons. Most reports

went either to NHS Hospital Trusts or to local trusts. The

responses of addressees were rarely published. We identi-

fied four safety warnings from the Medicines and

Healthcare Products Regulatory Agency that were based on

coroners’ warnings.

Conclusion Coroners’ reports to prevent future deaths

provide some information on medication errors and

adverse reactions. They rarely identify new hazards. At

present they are often addressed to local bodies, but this

could mean that wider lessons are lost.

Key Points

Coroner’s reports are a potentially rich source of data

on fatal medication errors and adverse drug

reactions.

Opiate and anticoagulation medication account for

nearly half of fatal medication errors mentioned in

coroners’ reports to prevent future deaths.

Health organisations, professional and regulatory

bodies and market authorisation holders could derive

wider pharmacovigilance benefits from greater

awareness of coroners’ reports.

1 Introduction

In England and Wales, the cause of deaths other than

natural deaths is established at inquest, conducted by a

coroner. Since 2009, coroners have had a duty to make

reports to a person, organisation, local authority or gov-

ernment department or agency where the coroner believes

that action should be taken to prevent future deaths [1].
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These ‘Reports to Prevent Future Deaths’ (known as

PFDs) are published on the website of the Courts and

Tribunals Judiciary [2]. The legal powers underpinning the

PFD are set out in paragraph 7, schedule 5 of the Coroners

and Justice Act 2009 and regulations 28 and 29 of the

Coroners (Investigations) Regulations 2013.

We wished to examine PFDs to establish how often

medicines and other drugs (excluding alcohol) were

referred to in reports, the nature of the recommendations

and the extent to which they revealed preventable medica-

tion errors or novel adverse drug reactions.

2 Methods

We decided whether reports should be included in our

study using the algorithm shown in Fig. 1.

If the PFD mentioned part of the medication process

(e.g. administration), or if a medicine was mentioned, or

both, and either caused or contributed to death, then we

included the report. We included drugs of abuse such as

diamorphine (heroin) and cocaine. We excluded those

cases in which a medicine or part of the medication process

was mentioned, but did not cause or contribute to death,

and in which delays in assessment, investigation or diag-

nosis led to delays in treatment. We also excluded cases

where the only drug mentioned was alcohol.

The 500 reports from 24 April 2015 to 7 September

2016 were downloaded from the Courts and Tribunals

Judiciary website. Two of the investigators (CE and REF)

separately categorised all the PFDs. Where there was

uncertainty, the categorisation was resolved by discussion;

disagreements were resolved by adjudication (by ARC).

The data from each of the included PFDs were extracted

in standard form. After the case reports were categorised

into the four separate groups, as described above, the fol-

lowing information was recorded in a Microsoft Excel�

spreadsheet for all cases:

• patient name, age or date of birth and date of death;

• jurisdiction in which death occurred;

• catalogue number.

In the case of a medication error, the following infor-

mation was also recorded:

• gender and medical and social history of the patient;

• the medical cause of death/conclusion of the coroners’

inquest;

• nature of the medication error;

• circumstances surrounding the medication error and

how, if applicable, the error occurred;

• coroner’s recommendation;

• coroner’s recommendation classification;

• whether the report had been classified under the

alcohol, drug and medication classification on the

Judiciary website;

• medication error classification;

• the drug class of the medication involved;

• setting of patient death, such as hospital/commu-

nity/care home/state.

We used the information within the PFDs to categorise

the role that a drug had played in causing or contributing to

a person’s death, and by implication those matters that

required attention. We also considered whether the report

described a previously recognised hazard, and whether it

was of general relevance.

1. Was a part of the 
medica�on process

men�oned?

CASE3. Did it cause or 
contribute to death?

2. Was a medicine 
men�oned?

Non-case

Yes

No

Yes

Yes

No

No

Fig. 1 Algorithm for selection of relevant cases. If a part of the

medication process was mentioned OR a medicine was mentioned

AND it caused or contributed to the death, then the case was included,

unless there was a delay in assessment, investigation or diagnosis that

led to late treatment
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PFDs are directed to specific individuals or organisa-

tions, and we also examined whom they were addressed to.

We used only information in the public domain, and did

not seek ethics committee approval.

3 Results

We identified 99/500 PFDs that fulfilled the criteria,

relating to 100 people. Details are given in the Supple-

mentary Table (see electronic supplementary material).

Forty-two of the hundred people we identified were

women; 54 deaths were recorded in 2015 and 46 in 2016.

The age was stated in two-thirds of reports, among whom

the mean age was 52 years and median age was 50 years

(range 1 day to 96 years). The drug classes implicated are

shown in Table 1.

Most frequently mentioned drug classes, used alone or

in combination, were anticoagulants (in 22 cases) and

opioids, whether or not prescribed (in 17 cases). Other

drugs of abuse included ecstasy (three deaths), cannabis or

cannabinoids (four deaths), and cocaine (two deaths).

The concerns expressed by coroners are categorised in

Table 2, which also lists the number of cases in which an

adverse drug reaction (ADR) to a prescribed medicine was

recorded.

We also categorised the coroners’ concerns according to

a pre-determined list of terms. In 58 instances, coroners

were concerned about the absence of protocols or guide-

lines, or the need to update them, or the failure to enforce

them. Concerns were centred on education and training in

33 reports and on difficulties in communication in 21

reports. Coroners were also concerned about standards of

review or monitoring (24 reports), drug regulation (12

reports), and issues related to staff or equipment (13

reports). We concluded that reports mostly (76) concerned

local failure or bad practice, and generally (52) served as a

reminder of known risks. Many (57) would be of wide

relevance to patients and healthcare professionals who

wished to mitigate risks in the health service. One report

concerned a possible new risk in the manufacture of slow-

release fentanyl patches, and 12 suggested failures in drug

regulation, although the failures (principally in the control

of novel psychoactive substances) had previously been

recognised. The implications of two of the reports were

uncertain.

At least 15% of the reports involved patients in care

homes, and reflect a change in the regulations for enquiries

into cases where people have been deprived of their liberty.

Almost a third of all reports concerned drugs of abuse. Of

these, several occurred in prison, and in total nearly 10% of

the reports related to deaths in police custody or prison, a

further issue of current concern.

Table 3 lists the agencies or persons to whom reports

were addressed, and who had a duty to respond to the

coroner’s report within 56 days of the date on which it was

issued.

While there is the opportunity for responses to be posted

on the internet, this was rarely done. Some responses were

clear. For example, the Medicines and Healthcare Products

Agency (MHRA) published warnings about fentanyl pat-

ches (Cases 2015-0463 and 2016-0014), emollients (Cases

2015-0317 and 2016-0163), the interaction between

cocaine and citalopram (Case 2015-0231) and cardiac

effects of hyoscine butylbromide (Case 2016-0308),

although reports were only specifically addressed to

MHRA in the last two cases.

3.1 Examples of Coroners’ Concerns

(a) An adverse drug reaction that was missed—perfora-

tion of a gastric ulcer (Case 2016-0222).

Table 1 Drug classes

mentioned in coroners’

concerns, and number of cases

in which one or more drugs of

the class are mentioned

Drug class No.a

Anticoagulants: LMWH (8), warfarin (8), NOAC (2) 22

Opioids: fentanyl (3), methadone (4), morphine (4) 17

Psychiatric medicines: mirtazepine (4), olanzapine (3), citalopram (4) 17

Drugs of abuse, excluding opioids: MDMA (3), cannabinoids (4), cocaine (3), eCigarette fluid (1) 12

Antibiotics 9

Hypnotics and sedatives: lorazepam (2), zopiclone (2) 7

Pregabalin 4

Anticonvulsants 3

Emollients 2

LMWH low molecular weight heparin, MDMA 3-methoxy-4,5-methylenedioxyamphetamine, NOAC novel

oral anticoagulant
a Number refers to the number of cases in which one or more drugs of the class are mentioned
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A 16-year-old girl with cerebral palsy and other difficulties

was treated with medicines including diclofenac. She

appeared to be in pain with abdominal distension. The

general practitioner saw her and arranged admission, but

the junior doctor who clerked the patient did not see the

admission letter, and diagnosed constipation. As the

patient’s pulse rate was increased, an electrocardiogram

was arranged. This showed only sinus tachycardia. The

patient was discharged with a laxative. When she repre-

sented the next morning, she was gravely ill, and she died

soon afterwards from peritonitis secondary to a perforated

gastric ulcer.

The Coroner expressed concern that no cause was

sought for the tachycardia, that there were failings in the

record-keeping, that the general practitioner’s record never

reached the junior doctor, and that the possibility of

diclofenac-induced ulceration and perforation was not

considered.

(b) The danger of high doses of heroin in addicts who

have lost tolerance (Case 2016-0058).

A 25-year-old man with a history of depression and

substance misuse was referred to a psychiatric team spe-

cialising in patients with ‘dual diagnoses’. Appointments

were delayed. The man managed to reduce his own opiate

usage. He then received a benefits payment, took a large

dose of heroin, and died.

The coroner expressed concerns regarding the various

agencies involved, and their failure to communicate with

each other. The coroner did not explicitly state that addicts

should be educated about the dangers of taking large doses

after tolerance has lapsed.

(c) An under-appreciated danger from paraffin-based

emollients (Cases 2015-0317 and 2016-0163).

Two reports described incapacitated patients who

received fatal burns when they dropped smoking materials

Table 2 Post hoc classification

of coroners’ concerns, and

number of occurrences

Concern No. of occurrences

ADR to prescribed medicines 22

Omission of necessary treatment 21

Monitoring failure 17

Poor systems 17

Poor communication 13

Drug regulation inadequate (or failure to enforce) 9

Interaction 7

Contra-indicated 5

Failure of training 5

Susceptible patient 5

Delayed treatment 4

Failure to appreciate risk (of recurrent or continued symptoms) 4

Failure to warn of adverse drug reactions 4

Excessive supply 3

Failure to adjust dose 3

Poor medicines control (in prison) 3

Failure to follow protocol 2

Failure to take history or see patient 2

Inadequate training 2

Inappropriate dose for patient 2

Poor training 2

Effect of medication hindered diagnosis 1

Failure to follow recommended practice 1

Failure to investigate whether excessive dose was given 1

Failure to review medicines 1

Inadequate diagnosis before prescribing 1

Manufacturing fault in slow-release patch 1

Poor awareness of rare ADRs 1

Should have been avoided 1

ADR adverse drug reaction
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onto their dressings, which had become impregnated with

paraffin-containing emollients and caught fire. Coroners

expressed concerns that the dangers were not widely

recognised, and warnings insufficient.

(d) Failures of medication control in prisons (Case

2015-0468).

A male prisoner was found collapsed by his cellmate in

the early hours of the morning. Toxicological samples

showed the presence of prescribed and non-prescribed

drugs, including methadone, buprenorphine, diazepam,

pregabalin, quetiapine, and a synthetic cannabinoid. Both

prescribed and non-prescribed drugs were found hidden in

his cell.

The Coroner expressed concern that prison staff lacked

awareness and understanding of drugs; that there was a

failure to use a multi-disciplinary approach to the problem;

that medicines could easily be concealed; that prisoners are

not adequately monitored; that positive drug test results

were not shared with prison staff; and that drugs could

easily be smuggled or thrown into the prison.

(e) Secondary risks of drug therapy—haemorrhage after

trauma in a patient taking warfarin.

A woman took warfarin for an established heart condi-

tion. She went to meet a friend at a supermarket café and

took the lift to the mezzanine. In the lift she leant on the

rear wall, which was in fact a door that opened without

warning. The woman stumbled, fell, and banged her head.

She consequently developed a fatal intracerebral

haemorrhage.

The Coroner was concerned that the rear door was not

marked in any way, and that no warning sounded when the

door opened.

A brief description of each of the 100 included deaths

(99 reports) is provided in the Supplementary Table (see

electronic supplementary material).

There were several ‘grey’ cases that we excluded from

the analysis. For example, in one report, the coroner stated

that an elderly woman had been given too much heparin

because the dosage calculated had failed to take into

account that she weighed only 30 kg. However, the report

also explicitly stated that this failure did not cause or

contribute to death (Case 2015-0417). In another example,

a young man died from abusing helium, breathed from a

plastic bag. Although the coroner stated that helium was

toxic, it is only toxic in the sense that—like nitrogen—it

cannot support life without the addition of oxygen; and nor

is it regarded as a medicine (Case 2016-0182). In a third

case, a patient died from complications of tracheal stenosis

after prolonged intensive care, itself a consequence of

severe ketoacidosis from new-onset diabetes. The coroner

noted that the patient was treated with clozapine, which can

precipitate diabetes, and criticised the failure to monitor

blood glucose concentrations during clozapine treatment,

but the Summary of Product Characteristics for clozapine

recommends periodic measurement of fasting blood

Table 3 Persons and organisations to whom concerns were

addressed

Addressee No

Advisory Council on Misuse of Drugs 3

Ambulance 2

British Medical Association 1

Care home 7

Chief Fire Officers’ Organisation 1

Brigade Chief Fire Officer 1

Private company (including pharmaceutical companies) 3

Dispensing doctors’ association 1

Department of Health 3

Driver and Vehicle Licensing Agency 1

Fire officers 1

G4S 2

General Dental Council 1

General practice or practitioner 14

Hospital 25

Hospital doctor 2

Hospital unit 1

Health and safety executive 1

Local authority 3

Local NHS Trust or Clinical Commissioning Group 36

Macmillan Cancer charity 1

Mental Health trust 2

Medicines and Healthcare Products Regulatory Agency 4

Minister of Health–Wales 3

Minister of Policing/Crime Prevention 2

National Probation Service 1

National Offender Management Service 2

National Institute for Health and Clinical Excellence 2

National Offender Management Service 1

National Patient Safety Agency 1

Nurse 2

Omitted or anonymous 2

Police 1

Prison 7

Prison Minister 4

Royal College of General Practitioners 1

Royal College of Obstetrics and Gynaecology 1

Royal College of Paediatrics and Child Health 1

Regional NHS office 5

Royal Pharmaceutical Society 2

Secretary of State for Health 2

Supermarket 1
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glucose concentration only in those with risk factors for

diabetes (Case 2015-0194).

4 Discussion

The primary purpose of a coroner’s inquest is to establish

who has died in the case of an unexplained death, when and

where they died, and what led to death. It is inevitable, in

conducting enquiries sufficient to provide this information,

that coroners will uncover factors that led to the individual

death and which may in future lead to further deaths.

Coroners in England and Wales have, under Rule 43 of

the Coroners Rules 1984, been able to make reports with

the intention of preventing future deaths. In the updated

legislation of 2008 and 2013, Coroners now have a duty to

make such reports where they are appropriate, and these

reports are available on the internet. Similar provision has

been made elsewhere; for example, in New Zealand [3],

Australia [4, 5] and Canada [6]. In the United Kingdom,

coroners are not permitted to make recommendations of

improvements in PFDs, which do not therefore set out

explicitly the ways in which improvements might be made.

In 2015 there were 529,613 deaths in England and

Wales, and of these 236,406 (45%) were reported to a

coroner [7]. Coroners requested post-mortem examinations

in nearly 90,000 deaths, and opened 32,857 inquests. Of

35,473 inquests concluded, death was recorded as non-

natural on 24,430 occasions (69%) The number of inquests

completed exceeded the number of inquests opened as a

consequence of a conscious decision by the Ministry of

Justice to clear a historical backlog of cases). Of these

deaths, 2% were related to road traffic collision, 6% to

drugs or alcohol, 11% to suicide, and 22% to accident or

misadventure. During 2015, the website of the Courts and

Tribunals Judiciary listed PFDs with serial numbers from

0001 to 0502 [8]; occasional reports concerned more than

one death. The next year, the serial numbers of PFDs ran

from 0001 to 0467.

The Courts and Tribunals Judiciary website categorises

reports. One of the classifications is ‘Alcohol, drug and

medication deaths’. During the period of our study, only

eight reports were categorised as ‘Alcohol, drug and

medication deaths’ on the website; one of these concerned

a man who was hit by a train, having probably wandered

onto a railway line while drunk (Case 2016-0234), so that

only seven fulfilled our criteria. We do not know the cri-

teria by which the reports are classified on the website, but

the vast majority of the reports we identified are omitted.

This failure to classify deaths as related to medications may

impede the use of coroner reports as an additional source of

pharmacovigilance data by regulatory authorities and

market authorisation holders.

Coroners expressed concern in 33 reports that failures in

education and training had contributed to death, and in a

further 27 reports that absent or unsatisfactory protocols

had contributed. Difficulties in communication (21 reports)

and failure to adhere to pre-existing protocols (20 reports)

also featured prominently among concerns. The failure to

observe pre-existing protocols suggests that introducing

new protocols will not always protect against future risk.

The coroners’ reports dealt with a range of drugs and

medicines. The medicines involved were largely predictable,

and few of the reported problems were novel. The most

commonly represented were anticoagulants (22 reports),

opioids (17 reports), and antidepressants (17 reports). Drugs

of abuse excluding opioids were mentioned in 12 cases. Four

of these cases, related to cannabis or synthetic cannabinoids,

were among 11 deaths in prison or in police custody. The

reports on deaths in custody suggest both that synthetic

cannabinoids and other drugs of abuse are readily available

in prison, and that there are dangers in the unsupervised

medication of prisoners, who are able to hide drugs dis-

pensed to themselves or acquired from others.

Coroners reported failures in the laws governing the

misuse of drugs, and the reports have been followed by the

introduction of the Psychoactive Substances Act 2016,

which controls the production, supply and sale of sub-

stances intended for human consumption that are ‘‘capable

of producing a psychoactive effect’’. Parliament discussed

both the availability of synthetic cannabinoids (‘legal

highs’) in prison, and deaths from legal highs, but it is

unclear whether the coroners’ reports influenced the leg-

islators [9].

The influence of coroners’ reports was more certain in

the case of the MHRA. The Agency’s bulletin ‘Drug Safety

Update’ cited the coroners’ reports in four articles. One

warned of the danger of prescribing citalopram or other

selective serotonin reuptake inhibitors to patients who are

known to abuse cocaine (Case 2015-0231; [10]). A second

stated that hyoscine butylbromide posed a risk of serious

adverse effects in patients with heart disease (Case-2016-

0308; [11]). Drug Safety Update explicitly mentioned the

coroner’s report of the angiotensin-converting enzyme–

spironolactone interaction that led to fatal hyperkalaemia

(Case 2015-0295; [12]). All three coroners’ reports had

been addressed to the MHRA. In addition, the coroner’s

report was referenced in a Drug Safety Update warning of

the dangers of interaction between miconazole gel and

warfarin (Case 2016-0096; [13]). A coroner reported a

death by fire caused by a paraffin-containing emollient to

the National Patient Safety Agency, which is now the

National Reporting and Learning System (NRLS), part of

NHS Improvement (Case 2015-0317). Drug Safety Update

learnt of the incident from NRLS and reiterated earlier

warnings of the fire hazard [14].

108 R. E. Ferner et al.



One reason why it is difficult to be certain whether other

reports have led to action is the relatively rare publication

of responses from addressees. The system in England and

Wales requires those to whom the report is addressed to

respond within 56 days, but the responses are not as a

matter of course posted on the internet, and so it is not

possible in general to see whether the report has reached

the addressee, whether a response has been sent to the

coroner, or whether any effective action has been formu-

lated or taken. By contrast, and preferably, the Coronial

Service of New Zealand issues 6-monthly summaries of

coronial recommendations and responses to them. For

example, a New Zealand coroner noted that constipation

associated with clozapine treatment could lead to fatal

bowel complications, and that Medsafe (the New Zealand

medicines regulatory authority) had warned of this for

more than a decade prior to the death under investigation,

and recommended that the local health board take steps to

ensure care-home staff looking after patients prescribed

clozapine should be aware of clozapine best practice

guidelines, and consider further training [15]. The district

health board accepted the recommendations and would

‘‘look at how the organisation can strengthen responses in

all of the areas noted’’. Admittedly, while the response

indicates receipt of the recommendations, neither the

coroner nor the public can know in the absence of further

information whether any action was taken on this occasion.

Coroners differ in the number, range and influence of

those to whom they addressed reports. Most of the

reports we examined were sent to Local NHS Trusts,

NHS Community Commissioning Groups (CCGs) or

Hospital Trusts. This limits the opportunities for wider

learning from systemic problems that might come from

addressing reports to national bodies. For example, a

coroner, concerned that a there had been a failure ‘‘to

address the risk of developing diabetes’’ during long-

term use of olanzapine, addressed the report to the Trust

concerned (Case 2015-0264). However, nearly 200,000

prescriptions for olanzapine are issued every month in

English CCGs, and more in mental health trusts, so that

the message is of wide general relevance. Many of the

reports described failures or adverse effects of general

relevance. They should be integrated into national sys-

tems, and it would be reassuring if healthcare organisa-

tions such as the NRLS received copies of these reports

so that they could inform an integrated strategy to mit-

igate harms in healthcare.

Coroners are limited by the rule that they must

express their concerns, but are not permitted to make

recommendations as to how the concerns should be met.

The careful enumeration of concerns by many coroners,

but not all, implicitly invites respondents to deal with

each concern.

4.1 Strengths and Limitations

We have only considered the UK coronial system. Differences

in the legal and medical systems will influence the nature of

coroners’ reports, but the principles apply to all countries where

coroners, medical examiners or forensic pathologists perform

similar roles. The study is also constrained by the working

practices of coroners, whose varying level of vigilance to drug-

related deaths, and thresholds for writing a PFD report, will

have influenced the findings. The interests of coroners and the

pharmacovigilance community are only partially aligned, and

the reports may contain limited data.

Our study has the strength that a substantial number of

coroners’ reports have been made since the obligation to

issue PFDs was implemented.

5 Conclusions

This study is the first to demonstrate that coroners’ reports to

prevent future deaths include valuable pharmacovigilance

data. The reports of coroners to prevent future deaths have led

to wider publicity for rare but potentially fatal adverse drug

reactions, and to that extent they have been successful. The

reports might be more effective if those that related to NHS

bodies were addressed as a matter of course to a central

authority; probably either the NRLS or the nascent Hospital

Safety Investigation Branch, in addition to those persons and

organisations currently sent reports. Unless replies are pub-

lished as a matter of routine (and non-responders pursued), it

will be difficult to judge whether responses have been rea-

sonable, proportionate and effective. Future research should

focus on increasing the utility and visibility to pharma-

covigilance professionals of coroners’ work associated with

drug safety issues, and examining if coroners’ reports have

led to measurable improvements in patient safety.
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