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Abstract
Out of hospital Cardiac Arrest (OHCA) is a major public health issue which poses significant challenges both in immediate management and long-term follow-up. Survivors of OHCA often experience a combination of complex medical, physical and psychological needs which have a significant impact on quality of life. Guidelines suggest a multi-dimensional follow-up to address both physical and non-physical domains for survivors, however it is likely that there is substantial unwarranted variation in provision of services throughout the UK. Currently, there is no nationally agreed model for the follow-up of OHCA survivors and there is an urgent need for a set of standards and guidelines in order to ensure equal access for all. Accordingly, the British Cardiovascular Interventional Society (BCIS) established a multi-disciplinary working group to develop a position statement which summarises the most up-to-date evidence and provides guidance on essential and desirable services for a dedicated follow-up pathway for survivors of OHCA.












Introduction 
More than 31000 people were treated by emergency services following an out-of-hospital cardiac arrest (OHCA) in England in 2020 [1]; of these, just over 8% were successfully resuscitated and discharged alive from hospital. This is in line with comparable data from other European countries [2,3], and despite progress in access to basic life support training, public access defibrillators and post-OHCA care, survival rates have remained largely unchanged.
Although only a small percentage (<10%) of OHCA sufferers discharged alive from hospital experience a poor neurological outcome (defined as a Cerebral Performance Scale of 3 or more) [4,5], all survivors are at risk of experiencing long-term difficulties in their physical, cognitive and psychosocial recovery. Fatigue, cognitive impairment, anxiety/depression and difficulties in returning to normal day-to-day activities have all been documented [6–8], with different rates of prevalence reported across studies, possibly due to study methodology, sample characteristics, and different time-points at which survivors have been followed up. There is an acknowledgement that survivors may have different support and information needs at different stages of their recovery process [5].
A follow-up appointment tailored to this patient population is recommended by European Resuscitation Council (ERC) and American Heart Association (AHA) guidelines [9,10]. Both guidelines identify the need for a multidimensional assessment covering physical and non-physical domains as well as provision of appropriate information. They also highlight the importance of a follow-up appointment inclusive of family members or “co-survivors” who may well have their own psychological and information needs. In this context, we broadly define ‘co-survivor’ as a family member, spouse, partner or friend who provides support from admission to hospital through rehabilitation/recovery and beyond.
In 2017, a national framework for OHCA in England, “Resuscitation to Recovery” set out a range of recommendations to improve care after OHCA which included appropriate cardiac rehabilitation services after discharge [11]. There are currently no common standards for a dedicated follow-up pathway after OHCA in the UK, and little is known around current practice. A survey with this goal was recently conducted by the Resuscitation Council UK in 2021 but has not yet been reported [12]. It is currently unclear to what extent these appointments are offered routinely to all survivors and it is likely that there is substantial unwarranted variation across the United Kingdom. There is an urgent need to standardise services to improve care for these patients addressing several areas including referral criteria; optimal timing after discharge; which professionals lead the clinic with adequate access to an appropriate skill mix from a multi-disciplinary team; topics to be covered and what assessment tools are used; invitation of family members; how these follow-up clinics fit in with existing pathways of care and how they can contribute to signpost patients; and whether they are designed with patient and family input. It is also currently unclear if these services improve outcomes. 
This document focuses on OHCA survivors with a favourable neurological outcome; it aims to provide a summary of the current guidelines on follow-up after OHCA and suggest a set of essential and desirable actions to be taken, with patients’ expectations in mind to achieve best standards.
1. THE SCALE OF THE PROBLEM – SIGNIFICANT REHABILITATION NEEDS FOR THE POST-OHCA PATIENT
Post OHCA- cognitive, psychological and physical deficits are common
OHCA patients, in addition to more routine issues observed in the non-arrested cardiac patient, also exhibit a range of complex overlapping issues including physical, cognitive and emotional pathologies which traditionally have been challenging to address in conventional pathways of care. Nevertheless identification of patients who develop cognitive impairment and/or affective/psychological disorders after cardiac arrest, the cost to patients and co-survivors of surviving a cardiac arrest and which treatments might promote recovery have all been reported as key gaps in current knowledge [10,13].
Cognition. Cognitive deficits are very common in the early stages after surviving OHCA. Executive functioning has been identified as a domain particularly affected before discharge and in the first two weeks after OHCA [14,15]together with memory and attention [16–19], with some evidence of improvement over time [20]. Limited reporting of early cognitive deficits and possible intervention plans is therefore surprising considering cognitive impairment is subjectively reported by many OHCA survivors and objectively identified six to twelve months after OHCA [7,21–23]. Furthermore, cognitive impairment is a predictive variable of return to work and participation in society [24] and, when identified early, has the potential to be treated with simple and cost-effective treatments [25]
Psychological distress. Psychological outcomes after OHCA have received increased attention in recent years, with a greater focus on the issue of survivorship [10,26] and increasing recognition that co-survivors - close relatives and bystanders may also have unmet needs [27]. High rates of psychological distress (anxiety, depression and post-traumatic stress symptoms) are reported in several studies for survivors following OHCA [8]; these can be persistent but tend to be most severe in the first few weeks post-arrest [21] and tend to correlate with other quality-of-life measures [28]. Around one third of co-survivors were also found to score highly on measures of post-traumatic stress symptoms around 2 years after the cardiac arrest [29,30], with those witnessing the arrest being most at risk, highlighting a current area of unmet need. Hence, timely access to psychological support is identified as a priority by both survivors and their family members [31].
Physical problems Although physical deficits after cardiac arrest have received limited attention, problems with mobility, physical health and physical function are not uncommon [21,32]. Fatigue is also a significant long-term issue for many survivors, and a barrier to return to work [33]. Self-reported mobility problems, cognitive impairment and depression were all found to be predictors for reduced participation in society [24].
Cardiovascular/Genetic. OHCA is often the index presenting event for significant underlying structural, ischaemic or pro-arrhythmic heart disease and hence survivors are usually investigated thoroughly as an in-patient for a definitive diagnosis and subsequent treatment [34]. While at least 50% of cases are thought to be due to coronary artery disease, genetic causes such as cardiomyopathy or channelopathy are highly prevalent, particularly in younger patients [35]. After discharge and in the recovery period after the event, a consideration of the presence of underlying conditions, associated symptoms and onward referral for investigation of and counselling for genetic causes, where appropriate, should be considered [36].
Current follow-up standards and programmes
Current follow-up guidelines in Europe recommend provision of information, screening of cognition and mood and referral to specialist services where appropriate [9]. They also suggest a timeframe for follow-up (within three months of hospital discharge), to include fatigue as an area in need of assessment, specify that provision of information should not be limited to medical matters, and specifically mention monitoring the well-being of family members as an integral part of the follow-up process. Pre-hospital discharge assessment of ‘physical and non-physical impairments’ is acknowledged as pivotal in identifying rehabilitation needs and organising rehabilitation referrals as necessary (Table 1). The AHA scientific statement includes additional recommendations for the pre-discharge assessment, suggesting a ‘discharge checklist’ covering different domains such as cardiovascular, neurological, social, affective and other domains [37].
There is no mention in these guidelines of who should complete the follow-up (previous ERC guidelines had suggested a physician or specialist nurse [38]). It is suggested that this process should be ‘systematic’, indicating that all survivors, including those with previously identified rehabilitation needs, should be invited for follow-up assessment [9].
Rehabilitation strategies and outcomes for survivors of OHCA with a severe hypoxic-brain injury have been previously described  [39], and the needs of this highly complex cohort extends beyond the scope of this document. Follow-up services for OHCA survivors that comply with at least some aspects of the ERC guidelines (including systematic assessment and a focus on cognitive and emotional problems) have also been described [40,41]. More services may exist, but there is currently no comprehensive reporting of this, particularly across the United Kingdom. A Swedish survey reported major variations in follow-up practices, with most centres offering a cardiology review only and no structured offer of support for cognitive and psychological issues[42]. National guidelines were published in Sweden to try to standarize follow-up care, but to date no other country has done the same [43]. 
In the absence of structured and standardised post-discharge support, it is not surprising that evidence supporting the effectiveness of rehabilitation programmes after OHCA is limited. The largest randomized controlled trial to date, conducted by Mouleart et al, indicated that an early post-discharge (within 1 month), one hour, nurse-led intervention focusing on cognitive and emotional assessment, provision of information and promotion of self-management strategies led to improved quality of life measures at one year post-cardiac arrest. Referral to specialized care and further follow-up sessions were offered if necessary, however the requirment for this was infrequent [25,44]. The Essex Cardiothoracic Centre has also described a follow-up intervention focussed on the systematic assessment of psychological, cognitive and medical problems of OHCA-survivors and their carers in the first six months post-arrest; although overall health improved at follow-up, the lack of a control group does not allow evaluation of the effect of the intervention [41]
What do patients want?
Surveys of patients’ and families’ subjective experience of follow-up programmes and their own expectations around follow-up care are lacking. In a large qualitative survey, most survivors reported that no information was provided around what to expect after discharge; that the follow-up appointment was centred on cardiovascular issues; and that mental health issues were the least addressed with no mental health support being provided. They also indicated they felt differently from those who had experienced myocardial infarction and would have appreciated connecting with ‘someone who had also gone through it’ [45]. In a recent pilot study, survivors also reported a mismatch between the actual and expected follow-up experience, with over 40% reporting they would have liked to see another professional in addition to cardiologists and nurses (such as psychologists, occupational therapists and physiotherapists) and identifying issues of mental health, fatigue and cognition as high priorities to address at follow-up [31].
A qualitative survey of relatives of OHCA survivors identified dissatisfaction and frustration concerning a lack of information about what might be expected after discharge and lack of follow-up and poor continuity in healthcare, as well as feelings that their own experience had been neglected [46]. This study identified a need for bespoke booklets describing the cardiac arrest, ICU stay and the importance of continuing care directed both to patients and co-survivors, with a multidisciplinary approach focussed on both cardiac and neurological recovery [46]. Recent research has also identified that family members have specific information needs around how to support the survivor after discharge, as well as on how to cope with the transition from hospital to home [47,48].
2. BRITISH CARDIOVASCULAR INTERVENTION SOCIETY (BCIS) PROPOSAL FOR MINIMUM STANDARDS OF A STRUCTURED FOLLOW-UP PROGRAMME AFTER OHCA
Based on current evidence and on the latest set of recommendations, we suggest the following approach (essential and desirable actions) for a systematic follow-up of all OHCA patients, regardless of cardiac arrest aetiology, and regardless of conscious state at time of hospital admission (summarised in Figure 1). It is acknowledged that the majority of OHCAs are due to a primary cardiac aetiology but that there are several other causes of OHCA which should also be offered similar rehabilitation services. Whilst it is accepted that some OHCA survivors may not share risk factors or lifestyle issues with their peers (e.g. younger survivors, those with  good functional recovery) they may still benefit from cardiac rehabilitation to access psychological support, lifestyle advice more tailored to their individual needs and peer to peer networks. Future goals should be focused on providing specific OHCA survivor rehabilitation clinics with focus on  specific requirements which are outside of the scope of this document but may require specialist input.
Before discharge
Essential:
All patients who have suffered OHCA should be offered a physical,cognitive and mood assessment prior to discharge. We recommend the creation of a dedicated multidisciplinary team; this should include, as a minimum, occupational therapy, physiotherapy, cardiac rehabilitation nursing and neuropsychology. Each of these disciplines should assess OHCA survivors as appropriate. Streamlined access to other professionals is highly encouraged: these include Speech and Language Therapists for cognitive-communication problems, Cardiologists for cardiac therapy/referral to genetic counselling, and other specialty doctors as needed.  The assessment completed prior to discharge  should be proportionate tosurvivors’ ability to engage and to their expected level of functioning after discharge (based on pre-cardiac arrest level of functioning). When choosing assessment tools for cognition, clinicians should be aware that memory, attention and executive functions are frequently impaired. Rehabilitation expertise should be sought where deficiencies are identified and a clear system for making referrals is recommended, as cardiac, neurological and psychological domains may all need attention.
Information leaflets designed specifically on cardiac arrest explaining expected difficulties in the early phases (pre-and post- discharge) for both survivors and co-survivors should be provided. These should include basic information relating to: underlying cardiac conditions, medication, fatigue, memory/thinking problems, anxiety, low mood, living with and ICD and some recommendation around return to work/previous daily activities (including driving). Patients and their relatives should also be made aware of national support groups and of any local initiative to bring together survivors of OHCA. Consideration should be given to the fact that some patients and relatives may prefer accessing this information on a dedicated website or watching it in video format and where available they should be directed to this. www.suddencardiacarrestuk.org is a valuable source of peer to peer support and dedicated information provision including leaflets, videos, and blogs.  More detailed information is usually inappropriate at this stage as patients may still be experiencing memory problems, and relatives might still be in a state of shock following the event, therefore potentially limiting understanding and retention [10]
Desirable:
It is recognised that some survivors and relatives may have further questions on issues caused by the cardiac arrest after hospital discharge but prior to the follow-up appointment. It would be desirable that a member of the follow-up multidisciplinary team could be contacted via a dedicated email or direct dial telephone number to offer advice and guidance. 
After Discharge
Cardiac rehabilitation
All cardiac arrest survivors should be offered access to cardiac rehabilitation programmes, either group or home-based, regardless of the aetiology of their cardiac arrest. Although many survivors reported experiencing different issues compared to other myocardial infarction patients, the core components of cardiovascular disease prevention and rehabilitation programmes remain central to maintaining good clinical outcomes of this group [49]. The ambition should be that OHCA specific rehabilitation programmes will be developed in the future.
Follow-up Appointment
Essential:
It is acknowledged that there will be different modes of delivery of this service.. We recommend that at least one, but possibly two appropriately trained member of the multidisciplinary team described earlier should be present at follow-up and complete a multimodal assessment of physical and non-physical elements as detailed below (‘Content of the follow-up appointment’). A system to provide timely access to other professionals within the MDT is paramount to investigate any identified issue; this could involve on-call access, regular MDT discussions or another appropriate referral system. This will allow timely referrals to external services if required. 
Follow-up appointments should be offered within one to three months after hospital discharge. In most cases these will be completed in the hospital where the patient was treated following the cardiac arrest; however, they could be carried out in a community setting where appropriate, or virtually via secure consultation platforms. 
We recommend that both the survivor and co-survivor where appropriateare invited to the appointment.
We recommend allocating around 45-60 minutes for each appointment. 
Content of the follow-up appointment
The follow-up appointment should include: provision of information and support for survivor and family member, screening for emotional problems and fatigue, screening for cognitive problems, evaluation of any outstanding cardiovascular issues, including consideration of referral of genetic testing and the impact on the patient’s daily living [9]. A checklist should be used to make sure all the following main domains are covered during the follow-up (Table 2).
Physical: An assessment of fatigue and mobility should be performed. There is currently no validated tool for screening fatigue – we recommend investigating this at least qualitatively during the follow-up and consider a referral to occupational therapy if this is reported as a disabling symptom impacting with day-to-day life.
Cognition: We recommend asking the survivor about common complaints such as memory problems, attention difficulties, distractibility, slowness in thinking, word-finding difficulties, problems with planning, initiating activities and multi-tasking (as in [8]). Formal screening using a validated tool (such as the Montreal Cognitive Assessment – MoCA and the Symbol Digit Modalities Test - SDMT) is recommended, however a normal performance on this test should not prevent a referral to a neuropsychologist if the survivor reports ongoing cognitive problems interfering with day-to-day activities. Collateral information should be collected as appropriate with the help of a family member/relative.
Mental/Emotional Health: 	Explore symptoms of anxiety, depression and post-traumatic stress in both the survivor and the family member/relative attending the appointment. Use of validated questionnaires should be considered – the HADS (Hospital anxiety and Depression scale) and PCL-5 (PTSD Checklist for DSM-5) have been found useful, but other validated tools may be appropriate. If significant problems are identified, a referral to local mental health services should be considered.  
Cardiovascular: Eighty percent of OHCA patients have a primary cardiac aetiology and so similar considerations to the non-arrested patient in areas such as coronary artery disease, structural heart disease and electrophysiology. For these patients, areas that should be addressed include risk factor treatment, post-PCI care and medication review. Several patients will have non-acute coronary syndrome related admissions and may require onward referral to specialist heart failure services or may have an ICD and require ongoing electrophysiology care.
Genetics: Survivors of OHCA may have significant underlying inherited cardiac conditions such as cardiomyopathy or channelopathy. In cases where the cause of the cardiac arrest is unknown, onward referral to a clinical genetics/inherited cardiac conditions clinic should be considered[36].
Daily-Living and Work: A full assessment of return to daily activities, driving, work and impact on relationships and sexuality is recommended. Accordingly, support with information leaflets can be provided.
Additional follow-ups
It is acknowledged that many survivors and relatives will not need further follow-up, provided that all relevant areas have been covered and appropriate referrals made.
It is also acknowledged, however, that some survivors and co-survivors may encounter OHCA-related difficulties at a later point – for instance, when returning to work, to driving, or normal day-to-day activities. We recommend that survivors are given the option to self-refer back to the follow-up clinic – or to be referred by their general practitioner. These referrals should be screened by the MDT and accepted, rejected or redirected to other services as appropriate.
In addition, a small number of survivors and their families may benefit from an additional appointment after their first visit, which should be offered at an appropriate point in time within the first year. This may include a need for specialist medication review or monitoring of cardiac arrest related problems that did not trigger a referral to specialist service(s) in the first review but were noted to cause significant strain. 
Documentation and Auditing
After follow-up, a clinic letter should be sent to the survivors’ general practitioner, the survivors themselves, and other relevant parties as appropriate.  Auditing of the follow-up clinic is strongly encouraged. Survivors and co-survivors should be provided with a brief patient reported outcome measure (PROM) to evaluate their satisfaction with the service. This could be offered at the point of discharge from the clinic, either at the end of the appointment or after receiving a copy of the discharge report. Different formats should be used as appropriate (paper, electronical). The PROM should also seek patients’ opinion around options for service improvement. The group recognises that there is limited evidence in this area and that as rehabilitation services are established, a parallel research stream should be developed across the United Kingdom to collaboratively address these gaps with a view to further informing National policy.
Summary and Vision
This document presents an up-to-date set of recommendations for best follow-up practice following out of hospital cardiac arrest, based on current available evidence.
These recommendations incorporate and expand on current ERC guidelines, suggesting the creation of follow-up multi-disciplinary teams where different professions (cardiology, nursing, occupational therapy, physiotherapy and clinical psychology/psychiatry) collaborate in the assessment of survivors’ and relatives’ needs, and have awareness of the specific support networks and referral pathways accessible for this vulnerable cohort of patients. 
Specific guidance is provided regarding pre-discharge assessments and provision of information, and a strong focus is placed on the importance of auditing the service, regularly collecting PROMs, and linking up with other follow-up clinics locally and at a national level as well as peer to peer support networks to improve outcomes after cardiac arrest survival.
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Figure 1. Demonstrates the time-points and key domains that need to be addressed post OHCA follow-up

	Table 1 –Follow-up recommendations for the OHCA patient

	Action
	Domains 
	Relative/Caregiver Involved
	Multi-disciplinary personnel involved

	Prior to Discharge

	Functional assessment
	Cardiac disease; Risk factors; Medications; ICD; potential onward referral to genetic counselling
	Yes
	Cardiologist

	
	Cognitive and emotional changes (including anxiety, depression, post traumatic symptoms)
	
	Neuropsychologist; Psychiatrist

	
	Residual speech and language deficits
	
	Speech and Language therapy

	
	Possible other causes for cardiac arrest that are non-cardiac in origin; management of other medical conditions diagnosed
	
	Other Physicians

	
	Physical; ; Fatigue; Resuming daily activities; Driving and work; Relationship and sexuality


	
	Physiotherapy/Occupational Therapy/ /Specialist Cardiac Nurse

	 Post Discharge	

	Cardiac Rehabilitation
	Physical activity/Exercise training
Information/education
	Optional
	Cardiac Rehabilitation Nurse

	Follow-up (1-3 months)

	OHCA clinic
(A single – ideally two – appropriately trained clinician from those listed in this section can summarily investigate each of these areas and refer to the most appropriate MDT member for further management as necessary)

	Cognition
Mental Health (including Mental Health of co-survivor)

	Yes
	Cardiologist/Specialist Cardiac Nurse

	
	Genetics
	
	Neuropsychologist; Psychiatrist

	
	Physical activity
Daily Living/Work
	
	Genetic counsellor 

	
	
	
	Physiotherapy/Occupational therapy


















	Table 2. Domains to be covered in follow up clinic, screening tools to be used, personnel required and potential onward referrals that may be required.

	Domain
	Areas to Cover
	Screening Tool
	Personnel
	Onward Referral

	Cardiovascular
	Symptoms
Medications
Risk factor treatment
Heart Function
ICD implantation
	Clinical History and examination
NYHA/CCS class
	Physician/Specialist Cardiac Nurse
	Interventional Cardiology
Heart Failure
Electro-physiology

	Physical
	Fatigue
Mobility
	None validated
MFIS (Modified Fatigue Impact Scale)
	Nurse
	Physiotherapy
Occupational Therapy

	Cognitive
	Memory
Attention
Distractibility
slowness in thinking, problems with planning, initiating activities and multi-tasking
	IQCODE-CA 
MoCA 
SDMT
CLCE-24
	Physician/ Specialist Cardiac Nurse/
Neuropsychologist
	Neuropsychologist (if not available in the MDT)
Occupational Therapy

	Mental Health
	Cardiac Rehabilitation
	HADS
PCL-5
	Optional
	Psychology/
Psychiatry

	Genetics
	Family history, nature of arrest
	
Clinical history 
	Physician/Specialist Cardiac Nurse
	Clinical Genetics
Inherited Cardiac Conditions

	Daily Living/Work
	Daily activities
Work
Driving/Flying
Relationships/Sexual Health
	EQ-5D
EuroQOL
Community Integration Questionnaire
	Physician/Nurse/Psychologist
	Neuropsychologist
Occupational Therapy

	NYHA= New York Heart Association, CCS- Canadian Cardiovascular Society, IQCODE-CA= Informant Questionnaire of Cognitive decline in the Elderly – Cardiac arrest version, MoCA = Montreal Cognitive Assessment Test, CLCE-24 = Checklist Cognition and Emotion, HADS = Hospital Anxiety and Depression Scale, PCL-5 = Post-traumatic Stress Disorder Checklist,  EQ-5D = EuroQol-5 Dimension , EuroQOL = Euro Quality of Life Questionnaire
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