


Preventable Deaths related to Thromboembolism in England and Wales, 2013-2022: A Systematic Case Series of Coroners’ Reports: Supplementary Appendix



Supplementary Appendix Figure 1: Flow diagram of inclusion and exclusion of PFDs downloaded from the Judiciary website. 
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Supplementary Appendix Table 1: Number of thromboembolism-related PFDs by year, including as a percentage of all PFDs for that year and as a percentage of all thromboembolism-related deaths for that year as reported by NHS England Digital
 
	YEAR
	Total number of PFDs
	Number of thromboembolism-related PFDs
	Rate of Thrombo-embolism-related PFDs (%)
	Number of ONS thromboembolism deaths
	ONS thromboembolism deaths written into PFDs (%)

	2013
	143
	2
	1.4%
	12412
	†

	2014
	614
	20
	3.3%
	12634
	0.16%

	2015
	492
	14
	2.8%
	12532
	0.11%

	2016
	398
	15
	3.8%
	12391
	0.12%

	2017
	446
	14
	3.1%
	12708
	0.11%

	2018
	386
	10
	2.6%
	12241
	0.08%

	2019
	596
	11
	1.8%
	12359
	0.09%

	2020
	302
	10
	3.3%
	15243
	0.07%

	2021
	476
	9
	1.9%
	15366
	0.06%

	2022
	361
	7
	1.9%
	15183
	†

	Total
	4214
	112
	2.7%
	52236
	0.24%


*PFD publication commenced in July 2013, so not able to calculate rate for this year
†Full year of PFD publications not available for these years, so unable to calculate percentage of thromboembolism deaths written up into a PFD 



Supplementary Appendix Table 2: Summary table of location of thromboembolism event

	Location 
	Percentage of Thromboembolism %, (N)  

	Hospital
	45.8
(76)43.8% (49)

	Care home/Supported living
	9.6
(16)8.9% (10)

	Own home
	18.0
(30)21.4% (24)

	Other community setting
	9.0
(15)8.9% (10)

	Not reported
	17.5
(29)17.0% (19)





Supplementary Appendix Table 3. Classification of all haemorrhage-related Prevention of Future Death reports (PFDs) according to coroner area described in the report

	Coroner Area
	Number of PFDs

	Avon
	2

	Bedfordshire & Luton
	4

	Berkshire
	1

	Birmingham & Solihull
	7

	Blackpool & Fylde
	3

	Brighton & Hove
	2

	Buckinghamshire
	2

	Cambridgeshire & Peterborough
	3

	Carmarthenshire & Pembrokeshire
	1

	Ceredigon
	0

	Cheshire
	3

	Cornwall & The Isles of Scilly
	0

	County Durham & Darlington
	0

	Coventry
	1

	Cumbria
	1

	Derby & Derbyshire
	1

	Dorset
	1

	East Riding of Yorkshire & Kingston-Upon-Hull
	0

	East Sussex
	0

	Essex
	0

	Exeter & Greater Devon
	0

	Gateshead & South Tyneside
	0

	Gloucestershire
	0

	Greater Manchester North
	4

	Greater Manchester South
	16

	Greater Manchester West
	7

	Gwent
	2

	Hampshire, Portsmouth & Southampton
	2

	Herefordshire
	1

	Hertfordshire
	0

	Isle of Wight
	1

	Kent Central & South East
	1

	Lancashire with Blackburn & Darwen
	5

	Leicester & South Leicestershire
	2

	Lincolnshire
	1

	Liverpool & Wirral
	3

	London City
	0

	London East
	7

	London Inner North
	3

	London Inner South
	1

	London Inner West
	0

	London North
	3

	London South
	1

	London West
	1

	Manchester City
	4

	Mid Kent & Medway
	3

	Milton Keynes
	3

	Newcastle Upon Tyne
	0

	Norfolk
	4

	North East Kent
	2

	North Lincolnshire & Grimsby
	0

	North Northumberland
	1

	North Tyneside
	0

	North Wales (East & Central)
	2

	North West Kent
	1

	North West Wales
	1

	North Yorkshire (Eastern)
	0

	North Yorkshire (Western)
	0

	Northamptonshire
	0

	Nottinghamshire & Nottingham
	4

	Oxfordshire
	2

	Plymouth, Torbay and South Devon
	3

	Rutland & North Leicestershire
	0

	Sefton, St. Helens and Knowsley
	0

	Shropshire, Telford & Wrekin
	1

	Somerset
	0

	South Northumberland
	0

	South Wales Central
	6

	South Yorkshire (East)
	3

	South Yorkshire (West)
	1

	Staffordshire South
	2

	Stoke-on-Trent & North Staffordshire
	3

	Suffolk
	2

	Sunderland
	3

	Surrey
	4

	Swansea, Neath & Port Talbot
	0

	Teesside & Hartlepool
	0

	The Black Country Jurisdiction
	7

	Warwickshire
	0

	West Sussex
	2

	West Yorkshire (Eastern)
	4

	West Yorkshire (Western)
	3

	Wiltshire & Swindon
	1

	Worcestershire
	1

	York
	0

	Coroner area
	Count

	Manchester South
	9

	Black Country
	6

	Birmingham and Solihull
	4

	Bedfordshire and Luton
	3

	South Yorkshire (East)
	3

	London (North)
	3

	Mid Kent and Medway
	3

	Manchester (West)
	3

	Norfolk
	3

	Surrey
	3

	Gwent
	2

	Sunderland
	2

	Powys, Bridgend & Glamorgan Valleys
	2

	Nottinghamshire
	2

	Preston and West Lancashire
	2

	Portsmouth and South East Hampshire
	2

	West Yorkshire (West)
	2

	Staffordshire (South)
	2

	North Wales (East and Central)
	2

	Blackburn, Hyndburn and Ribble Valley
	2

	West Yorkshire (East)
	2

	South Wales Central 
	2

	Suffolk
	2

	Greater Manchester South
	2

	Blackpool & Fylde
	2

	Manchester West 
	1

	London Inner South
	1

	Buckinghamshire
	1

	Avon
	1

	West Sussex
	1

	Brighton and Hove 
	1

	Stoke on Trent and North Staffordshire
	1

	North West Kent
	1

	West
	1

	Manchester North
	1

	London (West)
	1

	London (East)
	1

	Oxfordshire
	1

	Coventry 
	1

	Worcestershire
	1

	Shropshire, Telford & Wrekin
	1

	Cambridgeshire and Peterborough
	1

	Liverpool and Wirral
	1

	South Yorkshire (West)
	1

	Cambridgeshire & Peterborough
	1

	Plymouth, Torbay & South Devon
	1

	Wiltshire and Swindon
	1

	Manchester (North)
	1

	Leicester City and Leicestershire South
	1

	North East Kent
	1

	Manchester City
	1

	Leicester City and South Leicestershire
	1

	North West Wales
	1

	Manchester (City)
	1

	Herefordshire
	1

	Cumbria (South & East)
	1

	Milton Keynes
	1

	Cardiff & the Vale of Glamorgan
	1

	London Inner (North)
	1

	Isle of Wight
	1

	Berkshire
	1

	London (South)
	1

	Brighton and Hove
	1

	East London
	1

	Cheshire
	1

	Carmarthenshire and Pembrokeshire
	1

	Inner North London
	1







Supplementary Appendix Table 4. Classification of thromboembolism-related Prevention of Future Death reports (PFDs) according to administrative regions of England and Wales. 

	RegionRegion
	Number of thromboembolism-related PFDs Number of thromboembolism-related PFDs (n=339)
	Distribution of PFDs across different regionsDistribution of PFDs across different regions
	PFDs per regionPFDs per region
	Rate of thromboembolism  PFDs by regionRate of thromboembolism  PFDs by region

	East MidlandsEast Midlands
	28
	1.79%4.8%
	272272
	0.74%2.9%

	East of EnglandEast of England
	1113
	9.82%7.8%
	310310
	3.55%4.2%

	LondonLondon
	1016
	8.93%9.6%
	649649
	1.54%2.5%

	North East EnglandNorth East England
	24
	1.79%2.4%
	156156
	1.28%2.6%

	North West EnglandNorth West England
	2846
	25.00%27.7%
	848848
	3.30%5.4%

	South East EnglandSouth East England
	2126
	18.75%15.7%
	547547
	3.84%4.8%

	South West England and GibraltarSouth West England and Gibraltar
	37
	2.68%4.2%
	446446
	0.67%1.6%

	WalesWales
	1112
	9.82%7.2%
	259259
	4.25%4.6%

	West MidlandsWest Midlands
	1623
	14.29%13.9%
	422422
	3.79%5.5%

	Yorkshire and the HumberYorkshire and the Humber
	811
	7.14%6.6%
	296296
	2.70%3.7%

	TotalTotal
	112166
	100%100%
	42054205
	2.66%3.9%






Supplementary Appendix Table 5: Classification of thromboembolism-related Prevention of Future Death reports (PFDs) as per their categories on the Judiciary Website. 

	Judiciary category 
	Number of thromboembolism-related PFDs
	Percentage of total thromboembolism-related PFDs

	Hospital death (Clinical Procedures and medical management) related deathsHospital Death (Clinical Procedures and medical management) related deaths
	83119
	74.1%61.0%

	Community Health Care and Emergency Services related deathOther related deaths
	159
	13.4%4.6%

	Mental Health related deathsMental Health related deaths
	1111
	9.8%5.6%

	Care Home Health related deathsCommunity healthcare and emergency services related deaths
	815
	7.1%7.7%

	Other related deathsCommunity health care related deaths 
	69
	5.4%4.6%

	State Custody related deathsEmergency services related deaths (from 2019)
	41
	3.6%0.5%

	Alcohol, drug, and medication related deathsCare Home Health related deaths
	211
	1.8%5.6%

	Road (Highways Safety) related deathsCustody related deaths
	16
	0.9%3.1%

	Police related deathsAlcohol, drug and medication related deaths
	16
	0.9%3.1%

	Service personnel related deathsPolice related deaths
	12
	0.9%1.0%

	child death
	2
	1.0%

	Road, highways 
	2
	1.0%

	Wales PFD 
	1
	0.5%

	accident at work related death
	0
	0.0%

	product related death 
	0
	0.0%

	service personnel related 
	1
	0.5%

	Total
	*195132
	100


 
*Note that PFDs may be tagged with multiple categories.
Note that PDF judiciary categories underwent a re-classification from 2019 from which Emergency Services and Community health care related deaths were grouped into discrete categories rather than combined. 


Supplementary Appendix Table 6. Causes of death within thromboembolism-related PFDs accounting for ≥1% of cases, by ICD-11 criteria. Note that coding of an individual death can involve multiple ICD-11 codes. By this criterion a cause of mortality must have been mentioned at least twice across all 166 112 PFDs. 
 
	ICD-11 coding for cause of death 
	Count
	Percentage of Cases (%)
	Specific

	BB00.01G41
	962
	85.7%1.2
	Pulmonary embolismSepsis with septic shock

	BD71.4, BD713B61.0Y
	692
	61.6%1.2
	Lower limb deep vein thrombosis, Deep vein thrombosis (unspecified)Other specified hereditary thrombophilia

	8B00.Z
	2
	1.2
	 Intracerebral haemorrhage, site unspecified

	MB44.38B11
	132
	11.6%1.2
	ImmobilityCerebral ischaemic stroke

	PA6Z8B11.5Z
	62
	5.4%1.2
	Unintentional fall from unspecified heightCerebral ischaemic stroke, unspecified

	CA40.Z8B24
	42
	3.6%1.2
	Pneumonia, organism unspecifiedHypoxic-ischaemic encephalopathy

	NC92.YBA00.Z
	32
	2.7%1.2
	Fracture of other specified part of lower leg, including ankleEssential hypertension, unspecified

	3B61.0YBA52.0
	22
	1.8%1.2
	Other specified hereditary thrombophiliaCoronary atherosclerosis of native coronary artery

	NC72.ZBB40
	22
	1.8%1.2
	Fracture of femur, unspecifiedAcute or subacute infectious endocarditis

	NC72.2ZCB01
	22
	1.8%1.2
	Fracture of neck of femur, unspecified Pulmonary oedema

	MG4ADD30.2
	22
	1.8%1.2
	Multi organ failureAcute mesenteric venous occlusion

	QB51.7DD30.Z
	22
	1.8%1.2
	Presence of orthopaedic joint implantsAcute vascular disorders of intestine, unspecified

	8B00.ZMG27
	22
	1.8%1.2
	Intracerebral haemorrhage, site unspecified Haemorrhage, not elsewhere classified

	NE81.YMG2A
	22
	1.8%1.2
	Other specified injury or harm arising from a procedure, not elsewhere classifiedAgeing associated decline in intrinsic capacity

	ME24.9Z
	2
	1.2
	Gastrointestinal bleeding, unspecified

	NC72.2Z
	2
	1.2
	Fracture of neck of femur, unspecified

	NC72.Z
	2
	1.2
	Fracture of femur, unspecified

	NE81.Y
	2
	1.2
	Other specified injury or harm arising from a procedure, not elsewhere classified

	3B20
	3
	1.8
	Disseminated intravascular coagulation

	8B11.51
	3
	1.8
	Cerebral ischaemic stroke due to unspecified occlusion or stenosis of intracranial large artery

	8B20
	3
	1.8
	Stroke not known if ischaemic or haemorrhagic

	BD1Z
	3
	1.8
	Heart failure, unspecified

	BD4Z
	3
	1.8
	Chronic arterial occlusive disease, unspecified

	CA40.Z
	3
	1.8
	Pneumonia, organism unspecified

	NC92.Y
	3
	1.8
	Fracture of other specified part of lower leg, including ankle

	QB51.7
	3
	1.8
	Presence of orthopaedic joint implants

	8B22.1
	4
	2.4
	Cerebral venous thrombosis

	BB6Z
	4
	2.4
	Mitral valve disease, unspecified

	BA41.Z
	5
	3.0
	Acute myocardial infarction, unspecified

	BA6Z
	5
	3.0
	Ischaemic heart diseases, unspecified

	MG4A
	5
	3.0
	Multi organ failure

	PA6Z
	7
	4.2
	Unintentional fall from unspecified height

	BA43
	10
	6.0
	Coronary thrombosis not resulting in myocardial infarction

	BA52.Z
	10
	6.0
	Coronary atherosclerosis, unspecified site

	MB44.3
	13
	7.8
	Immobility

	BD71
	67
	40.4
	Deep Vein Thrombosis (unspecified)

	BB00.0
	94
	56.6
	Pulmonary Embolism

	Not reported
	19
	11.5
	n/a


 


Supplementary Appendix Table 7. Types of thromboembolism recorded in PFDs
	Type 
	Percentage of Thromboembolism % (N)N (% of cases)

	Pulmonary EmbolismDeep Vein Thrombosis
	105 (93.8%)4.1 (7)

	Deep vein thrombosisPulmonary Embolism
	6 (5.3%)62.1 (105)

	Intracranial
	1 (0.8%)10.7 (18)

	Other (specified)
	2 (1.6%)23.1 (39)

	Total 
	11469*


*Three Two cases had more than one named thromboembolic cause of death. 



Supplementary Appendix Table 8: Summary of issues related to thromboprophylaxis prescription or management raised in PFDs. Categories are in line with those described in the Thrombosis UK GIRFT audit report. 

	Thromboprophylaxis issues 
	Number of PFD cases (% of total cases)* 

	None or incorrect risk assessment
	31 (27.7%)

	None or incorrect re-assessment
	17 (15.2%)

	Mechanical thromboprophylaxis not prescribed
	9 (8.0%)

	Thromboprophylaxis not prescribed
	1916 (14.3%)

	Delay in thromboprophylaxis prescription
	12 (10.7%)

	Missed doses
	8 (7.1%)12

	Wrong dose for weight
	3 (2.7%)

	Thromboprophylaxis stopped early
	7 (6.3%)

	Post-discharge thromboprophylaxis not prescribed
	17 (15.2%)6

	None reported
	7039 (34.8%)


 *Note that one PFD may mention several clot risk factors.




Supplementary Appendix Table 9. Coroner concerns related to haemorrhage events grouped by common themes

	Concern Theme
	N
	% of all relevant concerns

	Failure in communication (including with patients) or handoverFailure in providing appropriate care, including investigations and observations
	4871
	15.7%16.2%

	Failure to follow (or lack of) relevant pathways, protocols or guidelines or risk assessmentsFailure to assess risk of bleeding/clot, including underlying health conditions and genetic factors, and screening programmes
	3654
	11.8%12.3%

	Failure to  assess risk of bleeding/clot, including underlying health conditions and genetic factors, and screening programmesFailure in communication (including with patients) or handover
	3352
	10.8%11.9%

	Failure in providing appropriate care, including investigations and observationsFailure to follow (or lack of) relevant pathways, protocols or guidelines or risk assessments
	3243
	10.5%9.8%

	Failure in/delay in prescribing  appropriate VTE prophylaxisFailure in timely medical assessment 
	2940
	9.5%9.1%

	Failure in access/production of accurate notesFailure to identify clot/bleed in timely manner
	2637
	8.5%8.4%

	Failure to identify clot/bleed in timely mannerPoor response time by inpatient medical staff
	1621
	5.2%4.8%

	Failure in timely medical assessment Failure in access/production of accurate notes
	1420
	4.6%4.6%

	Lack of trainingLack of training
	1416
	4.6%3.7%

	Failure in discharge planning or follow-up 
E.g. lack of VTE prophylaxisPoor response time of emergency services
	1312
	4.3%2.7%

	Poor response time by inpatient medical staffFailure in/delay in prescribing appropriate VTE prophylaxis
	911
	3.0%2.5%

	Failure in administering VTE prophylaxis Poor response time by care home staff
	711
	2.3%2.5%

	Lack of resources / poor equipmentUnderstaffing
	711
	2.3%2.5%

	Understaffing Failure to monitor VTE prophylaxis (e.g. INR)
	56
	1.6%1.4%

	Poor response time by care home staffIssues with procedures (surgical or otherwise)
	46
	1.3%1.4%

	Failure to monitor VTE prophylaxis (e.g. INR)Lack of resources / poor equipment
	36
	1.0%1.4%

	Poor response time of emergency servicesFailure in discharge planning or follow-up 
E.g. lack of VTE prophylaxis
	36
	1.0%1.4%

	Given VTE prophylaxis /  anticoagulants in error or inappropriately Given VTE prophylaxis / anticoagulants in error or inappropriately 
	25
	0.7%1.1%

	Issues with procedures (surgical or otherwise)Failure to discontinue VTE prophylaxis- in the case of bleeding
	24
	0.7%0.9%

	Failure to secure / interpret appropriate imagingFailure in administering VTE prophylaxis 
	23
	0.7%0.7%

	Failure to discontinue VTE prophylaxis- in the case of bleedingFailure to secure / interpret appropriate imaging
	03
	0.0%0.7%

	Total
	305438
	100%-


 


Supplementary Appendix Table 10. Classification of types of response from organisations who responded to coroner concerns raised in thromboembolism-related PFDs
	Responses
	Number of responses

	Responds, Acknowledges concern and initiates new change to address concern
	70115

	Responds, Acknowledges concern but says pre-existing systems/solutions adequate
	2316

	Responds but does not acknowledge/agree with concern
	68

	No response
	71110

	Total
	256163*


*Note PFD responses may acknowledge some concerns and not others, therefore represented in multiple categories
 

Supplementary Appendix Table 11. Classification of improvements made by organisations who responded to haemorrhage-related PFDs and initiated changes in response

	Changes initiated
	Number of responses*
	% Totalof all responses

	Improve patient information
	810
	6.0%4.5%

	Improved training / re-education
	3651
	27.1%23.1%

	Initiation of audits or investigations
	1626
	12.0%11.8%

	Improvements in communication / handover processes
	1931
	14.3%14.0%

	Commitment to increase staffing levels
	26
	1.5%2.7%

	Improvement / implementation of new protocols, pathways or guidance documents
	3259
	24.1%26.7%

	Changes to record-keeping / note-taking / medication monitoring
	1425
	10.5%11.3%

	Investment / increase in resources / resource-reallocation (including IT systems)
	59
	3.8%4.1%

	Improvements to patient environment
	14
	0.8%1.8%

	Total
	221133
	100


*Note PFDs response may mention more than one category of detailed response
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