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Summary
Background Sudden cardiac death (SCD) is a major cause of premature and potentially avoidable mortality. 
Determining whether a SCD was caused by an inherited cardiac condition (ICC) enables identification and 
appropriate clinical management of at-risk relatives. We report findings from the NHS and Coronial Service Sudden 
Unexpected Death programme, which established a national pathway aimed at reducing population risk of SCD in 
England.

Methods Cases of SCD were included where a coroner’s autopsy raised suspicion of an ICC (ages 1–60) or was 
unable to determine a cause of death (sudden arrhythmic death syndrome [SADS]) (ages 1–40). Decedent tissue was 
retained for post-mortem genetic testing, and their relatives were signposted to a new ICC pathway. Where a 
decedent harboured a pathogenic (P) or likely pathogenic (LP) genetic variant associated with an ICC, relatives 
were offered predictive genetic testing for that variant. A negative genetic result enabled appropriate discharge, 
while a positive result triggered clinical evaluation for cardiac disease phenotype. Where no ICC associated P or 
LP variants were identified in decedents, their relatives underwent clinical evaluation.

Findings Of 107 SCD cases, the most common findings were SADS (35%) and arrhythmogenic cardiomyopathy 
(15%), while 17% of those tested were found to have P or LP variants. Three-hundred-and-seven relatives 
subsequently entered the ICC clinic for further evaluation. Diagnostic yield for relatives of decedents with P or 
LP variants was 47%. Of the 235 relatives who completed ICC evaluation, 28% were provided with a new genetic 
and/or clinical diagnosis and subsequently managed appropriately. One notable family cluster (n = 24) included 
13 individuals (57%) with the KCNH2:c2775dup variant causative of long QT syndrome.

Interpretation Integration of coronial, pathology, genomic, and cardiac services in a prospective population pathway 
enabled efficient capture and use of genetic and clinical information to reduce population risk of SCD.
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Introduction
Sudden unexpected death (SUD) with a cardiac cause, 
sudden cardiac death (SCD), is a major global health 
problem, with an estimated incidence varying from 1.3 
to 159 per 100,000 persons per annum depending on 
the age range considered. 1–3 In older populations, SCD 
is associated with other causes such as coronary artery 
disease. The annual incidence of SCD in 1-35-year-olds 
is estimated at 1.68 per 100,000, with lower rates in 
children and higher rates in young adults. 3,4 Inherited 
cardiac conditions (ICCs), including cardiomyopathies, 
inherited arrhythmia syndromes, and aortopathies, are 
the predominant causes, and may account for up to 
three quarters of cases. 5

SCD can be the first presentation of a previously 
undiagnosed ICC in a family; therefore, establishing a 
diagnosis permits identification of other relatives who 
may be at risk. 5–7 The optimal pathway requires three 
components for the comprehensive personalised man-
agement of families: initial autopsy examination with 
specialist cardiac pathology and toxicological studies 8 ; 
post-mortem genetic testing if an ICC is suspected or 
the cause is unexplained, known as the sudden 
arrhythmic death syndrome (SADS) 9 ; and familial ge-
netic and clinical evaluation guided by the results of 
post-mortem genetic testing. 5 Each of these compo-
nents are typically separately funded and governed, 
creating significant hurdles to an integrated service.

Indeed, patient pathways capable of providing the 
appropriate evaluation of these families are highly var-
iable across England and internationally. 10 Expert pa-
thology has been largely contingent on charitable 
funding by Cardiac Risk in the Young (CRY) and there 
is no established working pathway between the coronial 
service and the NHS. 8,11

To address the variation in access to ICC services and 
ensure optimal delivery of care, the NHS and Coronial 
Service Sudden Unexpected Death (NHS-C-SUD) pro-
gramme (referred to as the “programme”) was estab-
lished to enhance and standardise the patient pathway 
for families following a SCD in individuals aged 1–60 
years. 12 The programme’s uniqueness was the prospec-
tive integration of coronial, pathology, genomic and 
cardiac services into an optimised pathway that enabled 
timely post-mortem genetic testing and subsequent 
appropriate genetic and clinical evaluation of relatives to 
identify and manage population risk of SCD. We per-
formed an analysis of this programme, focussing on the 
genetic and clinical outcomes of decedents and their 
relatives referred into this new ICC pathway.

Methods
Establishing the programme pilot sites
The NHS-C-SUD programme was launched in 2021 
with programme management by the Healthcare

Research in context

Evidence before this study
Sudden cardiac death (SCD) is a devastating and potentially 
avoidable source of mortality that may be caused by an 
inherited cardiac condition (ICC). Autopsy with expert 
examination and post-mortem genetic testing of the 
deceased, as well as genetic and/or clinical evaluation of their 
at-risk relatives are essential for identifying and reducing 
population risk of SCD. National prospective pathways that 
deliver all these components have not been studied to 
understand their real-world effectiveness.

Added value of this study
The NHS and Coronial Service Sudden Unexpected Death 
programme established a coordinated pilot pathway across 
England to optimise and standardise the evaluation of 
decedents aged 1–60 and their relatives who experienced 
SCD due to a suspected ICC. This national programme was 
unique in its prospective integration of coronial, pathology, 
genomic, and cardiac services to inform targeted

management of relatives. We describe the process and yield 
of the genetic and clinical evaluation of 107 decedent SCD 
cases and their 307 relatives who entered the ICC pathway. 
Our programme provided 28% of relatives with a new 
genetic and/or clinical diagnosis that informed onward 
appropriate management of their cardiac risk and enabled 
the safe discharge of a further 69%. We demonstrate how 
prospective genetic testing can efficiently stratify the 
population at-risk of SCD according to those requiring 
detailed further clinical evaluation and those who can be 
reassured and discharged.

Implications of all the available evidence
Our findings suggest that a pathway-based transformation 
that integrates prospective genetic and clinical evaluation 
may contribute to reducing avoidable deaths by identifying 
ICCs within families. This offers a genomics-centred model 
for health systems to manage population risk of SCD.
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Innovation team within the British Heart Foundation 
(BHF). The first pilot sites initiated set-up in February 
2022, with most continuing until March 2024. Seven 
sites were established, one in each of the seven 
Genomic Medicine Service Alliance (GMSA) regions 
within NHS England. Each site consisted of at least one 
HM Coroner’s district, the geographically co-located 
ICC clinical service, and its associated Genomic Labo-
ratory Hub (GLH, genetic testing service). Sites were 
based in Bristol, South London, North London, Bir-
mingham, Leicester, Manchester, and Sheffield. The 
National Oversight board included senior leadership 
representing NHS England, the BHF, the Chief 
Coroner, the Royal College of Pathologists, and Cardiac 
Risk in the Young (CRY), as well as Coroner, Clinical 
and Scientific leads. The National Steering Committee 
was established to report to the Oversight Board and 
provide support to pilot sites. This committee consisted 
of coroners, CRY representatives, and national and pilot 
site leads with clinical, scientific and pathological 
expertise in ICCs and genomics. A Data Protection 
Impact Assessment (DPIA) was performed to minimise 
any data protection risks associated with the pseudo-
anonymised patient data collected during the 
programme.
A new standardised pathway was established across 

each pilot site, supported by training sessions and 
educational materials for coronial staff, ICC teams and 
relatives (Fig. 1). The pathway aimed to identify 
appropriate SCD decedents, implement post-mortem 
genetic testing, and prospectively genetically and/or 
clinically evaluate relatives of decedents.

Decedent inclusion
All SUD cases aged 1–60 years that were reported to 
HM Coroners in the participating pilot sites were 
considered for inclusion and underwent autopsy by the 
coroner’s pathologist with expert cardiac pathological 
assessment as required. If an ICC was suspected, or the 
deaths remained unexplained despite a full coronial 
and expert cardiac autopsy examination and toxicolog-
ical testing, designated as SADS, then the cases were 
included in the pilot and suitable tissue retained for 
DNA extraction and future genetic testing (included 
causes of death in Supplementary Table 1). Retained 
tissue included splenic samples and were stored either 
frozen at −80 ◦ C or in RNAlater solution. Toxicological 
testing was performed in every case where the death 
remained unexplained after autopsy examination, or 
where a toxicological contributor to death was specif-
ically suspected. Toxicological testing reported the 
presence of medications and drugs. However, a case 
was excluded only when the Coroner’s conclusions, 
informed by the pathologist and toxicologist’s advice, 
indicated that the cause of death was due to overdose or 
toxicity.

Relative inclusion and genetic testing
Where a decedent met the inclusion criteria, their rel-
atives were signposted by the coroner’s officer to 
regional ICC services, who would then initiate contact. 
An ICC coordinator (typically a specialist cardiac ge-
netic nurse) would then interview relatives, take con-
sent for post-mortem genetic testing of retained tissue, 
instigate testing through the local GLH and map family

Fig. 1: Outline of the NHS-C-SUD pathway.
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trees to identify all living 1st degree relatives eligible for 
further evaluation. Where the autopsy revealed macro-
scopic and microscopic evidence of an ICC, post-
mortem genetic testing was targeted with a clinical 
panel for that condition (Supplementary Table 2). Two 
different sequencing methodologies were employed by 
GLHs. One was clinical whole exome sequencing 
(WES) and the other candidate gene panel sequencing. 
Genes were selected for testing in virtual panels ac-
cording to the underlying phenotype, or the absence of 
phenotype, at autopsy. SADS cases aged 1–40 under-
went testing with the current wide clinical ‘molecular 
autopsy’ panel. Cases where autopsy findings were 
borderline or showed overlap between ICCs were 
designated as Other and were considered for post-
mortem genetic testing on a case-by-case basis. Non-
1st degree relatives were also included according to 
clinical need if they were symptomatic or likely to be an 
obligate carrier.
Genetic test results were categorised according to 

Human Genome Variation Society (HGVS) 13 nomen-
clature. American College of Medical Genetics (ACMG) 
guidelines were used by GLHs to identify genetic vari-
ants that were pathogenic (P, class 5) or likely patho-
genic (LP, class 4). 14 Where the decedent was found to 
have a P or LP variant associated with an ICC, their 
relatives were offered cascade predictive genetic testing 
for that variant by Sanger sequencing at each GLH 
(Supplementary Figure 1). A relative who was subse-
quently found to be genotype negative was discharged 
without further clinical evaluation, unless required to 
exclude polygenic disease. Genotype positive relatives 
were then clinically evaluated by consultant cardiolo-
gists (adult and paediatric) with a special interest in 
ICCs. This included a review of medical and family 
history, clinical examination, and cardiac investigations 
deemed appropriate to the case, such as ECGs, trans-
thoracic echocardiogram, exercise testing, ajmaline 
challenge and cardiac MRI. 5,15 Where the decedent 
tested negative for an ICC associated genetic variant, 
relatives were offered clinical evaluation. Variants of 
uncertain significance (VUS) were not reported. A 
standardised database was developed for ICC co-
ordinators across each pilot site to log decedent data, 
relative demographics, clinical history, and genetic & 
clinical evaluation outcomes.

Analysis of genetic & clinical evaluation outcomes
Genetic and clinical findings of participants continued 
to be collected until April 2025. The proportion of 
positive genetic tests were calculated to determine the 
programme’s genetic testing yield. Relatives who un-
derwent clinical evaluation were designated as pheno-
type positive or negative, dependent on whether specific 
cardiac diagnoses were made. Subpopulations of in-
terest included relatives where the decedent was geno-
type positive or negative.

Ethics
This study was conducted as a service evaluation of a 
clinical pathway using anonymised data. Formal NHS 
Research Ethics Committee review was not required.

Statistical analysis
The results of the programme were mainly descriptive, 
with limited comparative statistical analysis performed 
in Stata. 16

Role of funders
Funders had no role in analysis, interpretation or article 
writing. No funders had any role in the study design, 
data collection, data analyses, interpretation, or writing 
of the report.

Results
Decedent autopsy and genetic findings
A total of 107 decedents were identified by HM Coro-
ners’ pathologists who died between March 2021 and 
January 2024 and were included in the programme. 
Median age of death was 35 years (IQR 27.5–45.5) with 
67% of cases occurring in males and 33% in females 
(Supplementary Table 3). The most common circum-
stances of death were at rest (45%), during sleep (16%), 
and while exercising (14%). Sixty-five percent of de-
cedents were reported as being from White ethnic 
groups, 9% from Black groups, and 7% from Asian 
groups, with the remainder not reported.
The most common single cause of death among 

decedents was SADS with 37 cases (35%) (Table 1). 
Eight cases of SADS were included in decedents >40 
years old due to additional family history of sudden 
death. Cardiomyopathies composed the next largest 
group, including 16 cases (15%) of arrhythmogenic 
cardiomyopathy (ACM), 9 cases (8%) of dilated cardio-
myopathy (DCM), and 7 cases (6%) of hypertrophic 
cardiomyopathy (HCM). Other causes included thoracic 
aortic aneurysm and its complications (9 cases), unex-
plained cardiac hypertrophy (7 cases), unexplained 
cardiac scarring/fibrosis (4 cases), severe mitral valve 
disease (4 cases), and other causes (12 cases).
Based on an estimated SCD incidence range of 1.68 

per 100,000, 4 96 cases of SCD would have been expected 
across the 7 pilot sites during a 12-month period 
(Supplementary Table 4). During a selected 12-month 
period when all pilot sites were fully operational, 63 
SCD decedents with a likely genetic basis were 
included.
Targeted clinical panel testing or wide clinical mo-

lecular autopsy panel were positive in 15 of the 89 de-
cedents who had completed their testing by the end of 
the programme (17%). Of these 10/15 (66%) were P 
and 5/15 (33%) were LP (Table 1). The most frequently 
identified genes with relevant variants were DSP (3 
cases of ACM) and MYBPC3 (2 cases of HCM and 1
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case of severe mitral valve prolapse) (Table 2). The 
causes of death with the highest proportion of P/LP 
variants among those tested were HCM with 3 out of 7 
(43%) cases positive and ACM with 4 out of 12 (33%) 
cases positive.

Genetic & phenotypic yields for relatives
Of the 107 decedents, a total of 481 relatives were 
initially identified with 307 of these successfully con-
tacted and agreeing to enter the ICC clinic (Fig. 2). At 
least one relative entered the ICC from 90 (84%) of the 
decedents. A total of 235 (77%) of these relatives 
completed their ICC clinic evaluation (mean of 2.6 and 
median of 3 per decedent where at least one relative 
entered the ICC). Reasons for non-completion included 
being referred out of area (49), not engaging with the 
ICC clinic (11), and initial assessment still ongoing at

the end of the programme (12). Where recorded, the 
average duration between decedent date of death and 
date of clinical evaluation of the relative in the ICC 
clinic was 225 days.
Eighty-five relatives of the 15 decedents who had 

positive post-mortem genetic testing results underwent 
predictive genetic testing. Forty (47% genetic yield) of 
these relatives were identified as having a P/LP variant. 
Of these 40 genotype positive cases, 37 had completed 
clinical evaluation by the end of the programme and 21 
of these had cardiac disease (57% phenotypic yield). 
The largest single-family cluster was 13 individuals out 
of 24 relatives identified as having the KCNH2-
c.2775dup variant (decedent case identifier 7001, 
Supplementary Table 5). Five of these 13 were diag-
nosed with definite Long QT syndrome, while 7 others 
had supportive symptoms. Forty-five relatives with

Cause of death as documented on the MCCD # Count (%) #P/LP variant positive (%) a

1a. Sudden arrhythmic/adult death syndrome (SADS) 37 (35%) 3 (10%)
1b. Unascertained: Equivocal findings 2 (2%) 00 (0%)
2a. Hypertrophic cardiomyopathy (HCM) 7 (7%) 3 (43%)
2b. Dilated cardiomyopathy (DCM) 9 (8%) 00 (0%)
2c. Arrhythmogenic cardiomyopathy (ACM)/arrhythmogenic right ventricular cardiomyopathy 16 (15%) 4 (33%)
2d. Unexplained cardiac hypertrophy 7 (6%) 1 (20%)
2e. Unexplained cardiac scarring/fibrosis 4 (4%) 1 (25%)
3. Severe mitral valve prolapse with myxomatous degenerative valvular disease 4 (4%) 1 (25%)
4. Thoracic aortic aneurysm ± dissection/rupture 9 (8%) 2 (22%)
5. Other 12 (11%) 00 (0%)
Total 107 15 (17%)

MCCD: Medical certificate of cause of death; P: Pathogenic; LP: Likely pathogenic. a Proportion of positive cases among those who completed genetic testing within each 
cause of death group (total n = 89).

Table 1: Decedent causes of death and genetic status.

Gene Nucleotide change Amino acid change ACMG class Associated cause of death

KCNH2 c.2775dup p.(Pro926AlafsTer14) 5 SADS
RYR2 c.1259G>A p.(Arg420Gln) 5 SADS
SCN5A c.5000T>A p.(Val1667Asp) 4 SADS
MYBPC3 c.2096delC p.(Pro699GlnfsTer55) 5 HCM
MYBPC3 c.1504C>T p.(Arg502Trp) 5 HCM
LAMP2 chrX:120431322-120469169 n/a 5 HCM
DSP c.7773_7776del p.(Ser2591ArgfsTer11) 4 ACM/ARVC
DSP c.5232dup p.(Lys1745) 5 ACM/ARVC
DSP a c.3805C>T p.(Arg1269 b ) 5 ACM/ARVC
JUP a c.2039G>A p.(Trp680 b ) 5 ACM/ARVC
FLNC c.4333_4340delins20 p.(Lys1445_Lys1447delinsProGlyGlnTer) 5 ACM/ARVC
MYH7 c.732+1G>A n/a 5 Unexplained cardiac hypertrophy
KCNE1 c.226G>A p.(Asp76Asn) 4 Unexplained cardiac scarring/fibrosis
MYBPC3 c.1224-19G>A n/a 5 Severe MV prolapse with myxomatous degenerative valvular disease 
COL3A1 c.528+5G>A n/a 4 Thoracic aortic aneurysm
FBN1 c.1426T>A p.(Cys476Ser) 4 Thoracic aortic aneurysm

n/a Refers to variants where the corresponding amino acid impact is unpredictable (e.g. splice variants). a Note that these two variants co-existed in a single deceased case of ACM/ARVC. b After amino 
acid change denotes nonsense variant.

Table 2: Decedent genetic variants and associated cause of death.
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negative predictive genetic testing were discharged 
without further evaluation.
One-hundred-and-forty-six relatives of the 92 de-

cedents with negative post-mortem genetic testing re-
sults or with no result available completed clinical 
evaluation only. Twenty-eight out of 146 (19% pheno-
typic yield) were found to have a cardiac disease 
phenotype, with the single most identified pathology 
being DCM (n = 4). Across all relatives, the programme 
achieved an overall genetic yield of 47% (40 of 85 tested) 
and phenotypic yield of 27% (49 out of 183 tested).
Overall, 28% of relatives who completed their ICC 

clinic evaluation were found to have a new genetic and/ 
or clinical diagnosis requiring ongoing management in 
the ICC clinic (Table 3). 69% had negative genetic or 
phenotypic findings that enabled safe discharge after 
their ICC evaluation. 3% were still awaiting an outcome 
from the ICC clinic at the end of the programme’s 
analysis period. A detailed list of genetic and clinical 
findings by decedent case identifier can be found in 
Supplementary Table 5.

Discussion
We report the effectiveness of a national pathway that 
integrates coronial, genomic, and cardiac services to

reduce risk of SCD in the population. Previous studies 
have primarily been retrospective research analyses and 
focused on the clinical evaluation of relatives. 17,18 Where 
genetic testing has been performed, this has occurred 
as part of an isolated research study and/or after initial 
clinical evaluation of relatives, rather than as part of a 
prospective population pathway that could sustainably 
deliver this service. 19,20

There are several indicators that the programme 
was effective in identifying decedents and evaluating 
their relatives at risk of SCD. Applying estimates of 
annual SCD incidence to the 7 pilot sites indicated the 
programme included a slightly lower number of cases 
over a select 12-month period. However, this was ex-
pected as it reflected that the programme targeted 
only the subset of SCD cases where an ICC was sus-
pected. We therefore anticipate that a majority of 
incident SCD cases with a suspected genetic basis 
would be identified and recruited to the pathway if 
rolled out nationally. Seventeen percent of tested 
decedent cases were identified as having a P or LP 
variant associated with an ICC. This is consistent with 
published estimates from other SCD cohorts, indi-
cating that the programme population is representa-
tive of that likely to be encountered in clinical 
practice. 20–22

Fig. 2: Flow of relatives through the pathway.
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Of relatives undergoing cascade predictive genetic 
testing, 47% were identified as having a P/LP variant. 
This high yield reflects the judicious use of genetic 
testing in relatives of genotype positive decedents only. 
Following clinical assessment, the overall phenotypic 
yield of the programme was 27%. Strikingly, this was 
achieved in a real-world clinical setting with a compa-
rable yield to stand-alone research studies. 5,23,24 The 
programme demonstrated a higher phenotypic yield of 
57% among relatives who were genotype positive. Thus, 
nearly half of relatives with risk from ostensibly 
monogenic disease were identifiable only through ge-
netic, rather than clinical, evaluation. Furthermore, 
53% of relatives with a genotype positive decedent had a 
negative genetic test and could be discharged provided 
there were no suspicions of polygenic disease, such as 
the Brugada syndrome. 25 The utility of this approach is 
appreciated in family cluster 7001 where the decedent’s 
cause of death was designated as SADS (Supplementary 
Table 5). Identification of the KCNH2-c.2775dup 
variant in the decedent triggered cascade genetic testing 
in the rest of the family. Of the 24 who completed 
testing, 11 were genotype negative and could be safely 
discharged while 13 harboured the variant and under-
went further clinical evaluation. Twelve had clinical 
evidence of Long QT syndrome, 5 of whom fulfilled 
definite clinical diagnostic criteria. 5 Without expeditious 
molecular autopsy in the decedent and efficient evalu-
ation of the family enabled by this programme, these 
relatives may have not received these diagnoses and 
been appropriately managed to reduce their risk of 
SCD.
Our findings highlight the value of prospective ge-

netic testing as a population risk stratification tool. 
Targeted genetic testing can identify relatives with 
variably penetrant disease who may otherwise be 
missed and those that can be safely discharged without 
resource-intensive and sometimes distressing clinical 
testing. This programme is therefore a compelling 
example of fulfilling government ambitions of har-
nessing genomics to improve population health. 26

The programme achieved a high evaluation 
completion rate (77%) for relatives entering the ICC 
clinic, with only 4% not completing due to

disengagement. Seventy percent of relatives of genotype 
positive decedents entered the ICC clinic and 97% of 
those completed their predictive genetic testing, where 
eligible. These high completion rates indicate that the 
pathway successfully engaged relatives through what is 
often a complex and emotional patient journey. 27 The 
ICC coordinator who liaised between the bereaved 
family, the ICC clinic, and the GLH, was a key part of 
improving the family’s experience. Qualitative in-
terviews outside the scope of this analysis reported that 
the coordinator as a single point of contact significantly 
improved family engagement and overall efficiency of 
the pathway. 12

Building on prior work to increase autopsy exami-
nation rates for suspected SCD, the pathway improved 
on several key issues frequently encountered by fam-
ilies. 8 Previously, Coroners’ Officers would not 
routinely obtain consent from families for the retention 
of tissue from the decedent, representing a lost oppor-
tunity for many families. 28 Under the new pathway, 
pathologists prompt Coroners’ Officers to seek this 
consent from the family in every appropriate case to 
increase SCD diagnosis rates. Even when tissue was 
retained there was often inconsistency in the types of 
samples taken, including not routinely storing DNA 
rich tissues, and inappropriate labelling and storage, 
resulting in lower DNA yields. In line with the new 
protocol, tissue samples are handled appropriately with 
an end-to-end process for tracking samples, which may 
have improved diagnostic yield and speed in this 
programme.
Notwithstanding recent progress, historically there 

has been significant variation in access to a specialist 
cardiac pathology service examination leading to delays 
and potentially misdiagnoses of SCD. 29,30 In this pro-
gramme, pathologists were supported with access to 
specialist cardiac pathology, mostly via the CRY Centre 
for Cardiac Pathology, to assist in case identification. 
Furthermore, relatives would previously be advised to 
obtain a referral to the ICC clinic via their GP. Anec-
dotal evidence suggests that this resulted in fewer re-
ferrals to the ICC clinic and missed opportunities to 
identify relatives at risk of SCD. 12 Under the new 
pathway, the family are flagged by the Coroner’s Officer

Overall outcome group Cases Proportion Programme action

G+ P+ 21 9% Ongoing management in the ICC clinic 
G+ P− 16 7%

P+ no G test performed 28 12%
G− no P test needed a 45 19% Discharged b

P− no G test performed 118 50%
G/P still pending 7 3% Await outcome

G: Genotype; P: Phenotype. a In the absence of likely polygenic disease. b Children received ongoing follow-up in the ICC clinic in case of age-related disease penetrance.

Table 3: Relative outcomes by group.
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to the NHS ICC service and the ICC coordinator initi-
ates the family assessment. Consequently, the burden 
for ensuring appropriate evaluation is removed from 
the family and a greater number of individuals may 
ultimately enter the ICC clinic.
Several challenges exist in enabling a sustainable 

national roll-out of this programme. Foremost are the 
additional resources required within ICC and cardiac 
pathology services to enable timely evaluation of dece-
dent cases. Cardiac pathology is not a formally recog-
nised subspeciality and, in the UK, has relied upon a 
combination of charitable and research funding, ad hoc 
local authority support, and professional good will to 
take on additional work. Some logistical issues were 
also encountered. These included delays in transporting 
decedent tissue to GLHs and low awareness of the new 
pathway within some coronial and clinical services, 
particularly where staff turnover is high. We also noted 
a significant bimodal distribution for the proportion of 
relatives completing their ICC evaluation where at least 
one relative entered the ICC clinic. While 57% of 
families had a 100% completion rate, 26% had a 0% 
completion rate, indicating the critical importance of 
early and ongoing family engagement throughout ICC 
clinic evaluation. Although not formally evaluated, 
anecdotal feedback cited several barriers to family 
engagement. This included language barriers where the 
objectives of onward evaluation of relatives were 
insufficiently communicated to certain families. While 
we did provide a range of translated materials, future 
rollout should ensure a broader range of linguistically 
and culturally appropriate materials to maximise 
engagement. Additionally, some families reported be-
ing too traumatised after the death of their family 
member to engage with ICC services. In these cases, 
contact details were provided to the families so that they 
could re-refer themselves at a future date. Finally, 49 
relatives did not complete their ICC evaluation due to 
being referred out of area. While many may have ulti-
mately completed cardiac evaluation in non-pilot ICC 
centres, national coordination is required to ensure that 
none are lost within the system and genetic data is 
shared appropriately.
Limitations of this analysis include the absence of a 

comparator arm. While genetic and phenotypic yields 
were higher than those reported in other studies, we 
cannot quantify the iterative value of this programme. A 
limited cost benefit assessment has been performed to 
support the case for long-term centralised funding. 12 

The primary additional costs included the ICC co-
ordinators and additional capacity for specialist cardiac 
pathology. Anecdotal reports from coroners partici-
pating in the programme indicated that the pathway 
created minimal additional workload and was easily 
incorporated into existing workflows. While pro-
gramme costs are likely to be negligible compared to 
the economic and social costs of SCD in young people,

further work should include a formal cost benefit 
analysis incorporating the impact of lives saved over 
their life course.
Another limitation is the lack of full access to data 

relating to the coronial evaluation of decedents. The 
contribution of positive toxicological results toward the 
overall cause of death can be challenging to interpret. 
We relied upon the expert judgement of the pathologist, 
specialist cardiac pathologist, and toxicologist. Howev-
er, given that the objective of this programme was to 
evaluate the real-world outputs of a new clinical 
pathway, we would suggest that this approach is most 
instructive for its likely performance during future 
activity.
In conclusion, this programme established a pro-

spective pathway that enabled streamlined evaluation of 
families where an ICC was suspected as the cause of a 
relative’s death. Integration of coronial, pathology, 
genomic and cardiac services generated genetic and 
phenotypic insights that directly informed onward 
clinical management of relatives. This provides a model 
for how a genomics and pathway-based transformation 
can enable health systems to address reduction of risk 
of SCD in their population.
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