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Abstract

Although recommended in the European Resuscitation Council (ERC) and European Society of Intensive Care Medicine (ESICM) Guidelines, a
framework for delivering post-cardiac arrest care in a systematic manner in dedicated high-volume cardiac arrest centers is lacking in the existing

literature.

To our knowledge, the Copenhagen Framework is the only established framework of its kind. The framework comprises management of out-of-
hospital cardiac arrest (OHCA) survivors, and follow-up, and rehabilitation. The framework also incorporates research projects on cardiac arrest sur-
vivors and their close family members. The overall aim of this paper is to describe a framework made in order to bridge the gaps between interna-
tional recommendations and delivering high-quality post-resuscitation clinical care, improving the continuity of care for OHCA survivors, access to
post-CA rehabilitation, a seamless transition to everyday life, and ultimately patient outcomes in the future.
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Introduction

Due to several national initiatives in Denmark, ' the number of individ-
uals who survived cardiac arrests outside hospitals (OHCA) in 2022
was more than four times higher than that in 2002 (referred to as
cardiac arrest (CA) in the following). The current survival rate of
13% amounts to approximately 700 persons yearly or 12 persons
per 100,000 persons in the population.? Although, the European
Resuscitation Council (ERC) and European Society of Intensive
Care Medicine (ESICM) Guidelines for post-resuscitation care sug-
gest that care after CA should be delivered in a systematic manner
in dedicated high volume CA centers,>* current evidence still has
extensive knowledge gaps, when it comes to evidence-based post-
CA care including diagnostics, provision of information, screening
for cognitive impairments and emotional problems, physical assess-
ments, follow-up, and rehabilitation.® In fact, post-CA care often frag-
ments after survivors leave the hospital.> ' This means that

considerable variations in care plans and outcome following resusci-
tation exist."'~"® In particular, the effectiveness of rehabilitation inter-
ventions in general, and specifically rehabilitations interventions
aimed to improve return-to work (RTW), mental health outcomes
and quality of life (QoL) may be vital for optimized coherent
care_14—16

The Danish public health care system is an up-front tax-paid sys-
tem where all costs for treatment are covered based on the principle
of free and equal access for all citizens. Denmark has approximately
6 million residents and five specialised CA centers with access to
Cath lab, Intensive Care Unit (ICU), advanced imaging and electro-
physiology/device implantation.’”” Two CA centers (Copenhagen
University Hospitals Gentofte and Rigshospitalet) cover all OHCAs
of suspected cardiac cause in the Capital Region (1.9 mio. inhabi-
tants), with Rigshospitalet also covering the neighboring region of
Zealand (0.8 mio. inhabitants). Rigshospitalet discharges approxi-
mately 150 CA survivors, and Gentofte discharges approximately
50 CA survivors each year. In the Department of Cardiology at
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Rigshospitalet, a multidisciplinary guideline-based framework'® has
been developed based on clinical statements from survivors and
close family members, as well as qualitative studies'®?' and
cross-sectional quantitative investigations of Activities of daily Living
(ADL) performance ability,>> unmet rehabilitation needs and RTW® in
CA survivorship. The framework has been implemented into clinical
practice during an ongoing process starting from December 15,
2017, and has been continuously refined adapting new methods
when it comes to diagnostics, cognitive and psychopathological
screening tools used, timepoints of screening, better awareness of
the care needs and elements of follow-up for survivors and families
of CA.2>"2% This process has been further qualified involving national
colleagues, researchers, and patient representatives from the Dan-
ish Cardiac Arrest Survivorship (DANCAS) network.?” Gentofte
Hospital applied the same system in October 2023. The multidisci-
plinary framework is centered around cardiac wards dedicated to
CA survivors.

To our knowledge, the Copenhagen Framework is the only estab-
lished framework of its kind. The overall aim of this paper is to
describe a framework made in order to bridge the gaps between
international recommendations and delivering high-quality post-
resuscitation clinical care, improving the continuity of care for OHCA
survivors, access to post-CA rehabilitation, a seamless transition to
everyday life and ultimately patient outcomes in the future. In addi-
tion, there is a strong focus on delivering high-quality research.
The framework design comprises the following components (Fig. 1).

Management of CA survivors in-hospital

Diagnostic evaluation

Establishing the cause of CA is important to facilitate the right treat-
ment, and to secure a proper diagnostic work-up of close family
members in case of suspected inherited cardiac disease. For this,
a protocolized staged diagnostic evaluation of the CA survivor has
been used clinically since 2017.?® The staged evaluation includes
clinical examinations, imaging, and provocations tests, and secures

Step 3 (survivors)

that e.g. coronary artery disease (the most frequent cause of CA)
as well as rare diseases like Brugada Syndrome, are not overlooked.
The staged approach to examine CA survivors are in line with current
guidelines, highlighting the importance of securing the right cause of
CA.?® Correct treatment is initiated, and if needed, the survivor will
be referred to their local hospitals out-patient clinic for further adjust-
ment of medication. In diseases where an inherited cardiac disease
is suspected, the patient and their family are referred to the dedi-
cated clinic for inherited cardiac diseases. In some instances, the
diagnosis might not be clear at the time of discharge, either because
not all examinations have been made, or because all examinations
are normal. In these cases, a clinical follow-up of the survivor is
scheduled, making sure any outstanding examinations are carried
out. All survivors with an implantable cardioverter defibrillator (ICD)
are followed remotely through a pacemaker/ICD clinic. ICDs are
implanted according to ESCs guidelines or as part of randomized
trials.?®

Screening of survivors and close family members

In-hospital assessment of cognitive impairment and psychological
problems as symptoms of anxiety, depression, and trauma reactions
in survivors is internationally recommended in guidelines® but is
unfortunately not performed routinely in the early phase after CA in
clinical practice.® In the absence of a recommended early post-
arrest screening method for assessing cognitive impairment and
symptoms of psychopathology, these challenges often go unrecog-
nised during hospital admission.??* This is also the case when it
comes to psychological reactions in close family members.2025°
Between 2018 and 2022 the multicenter REcovery after cardiac
arrest surVIVAL (REVIVAL) cohort study was conducted across
three highly specialised CA centers covering urban and rural areas
of Denmark and the Neurobiology Research Unit at Rigshospitalet.>*
The overall aim of this study was to investigate early cognitive impair-
ment and symptoms of psychopathology using a screening model
and to evaluate the evolution of these problems at three-month
follow-up in a population of OHCA survivors. As we found associa-
tions between the early screening procedure during hospitalisation
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Fig. 1 - The Copenhagen Framework components



RESUSCITATION PLUS 17 (2024) 100546 3

and mental health outcomes at three month follow-up,>* CA sur-
vivors are now systematically screened with the Montreal Cognitive
Assessment (MoCA),* the Hospital Anxiety and Depression Scale
(HADS),*® and the Impact of Event Scale — Revised (IES-R).*>* Dur-
ing hospitalisation, a care team of certified coordinating CA nurses
with the skills to screen and care for survivors conducts the assess-
ments. Moreover, we are currently using the IES-R at hospital dis-
charge to explore the setup for measuring traumatic distress in
close family members of OHCA survivors,® to assess the needs
of the family separately. In addition, to nuance the screenings, the
perspectives of the survivors and close family members on these
problems, critical points to consider in decision-making, their motiva-
tion, specific role, and needs for support are taken into consideration
and involved to inform further needs. The overall aim of early assess-
ment of rehabilitation needs, including individual family perspectives,
is to provide the individual survivor and close family members with
continuity of care, facilitating appropriate in- and out-of-hospital inter-
ventions in the transition to survivorship.36 Without this, the survivors
may consequently be discharged from the cardiology ward without
appropriate rehabilitation needs assessment to manage the subse-
quent secondary CA challenges associated with daily activities.

Discharge planning
We have developed a multidisciplinary stepwise clinical safety net
when it comes to cognitive impairment, ADL and rehabilitation needs
(Fig. 1). If the survivor scores < 26 on the MoCA screening (step 1,
Fig. 1), and/or the survivor and/or close family members report sub-
jective cognitive problems, the survivor is prescribed to step 2, which
is an in-hospital assessment of global functional level during ADL. An
occupational therapist assesses the ability to carry out ADL in terms
of safety, independence, effort, and efficiency, paying specific atten-
tion to cognitive motor and process skills and fatigue. In this context,
the terminology of the International Classification of Functioning, Dis-
ability, and Health (ICF) of the World Health Organisation (WHO)*” is
used to describe the survivor's individual rehabilitation needs in
terms of cognition, ADL and rehabilitation potential. The ICF termi-
nology specifies common constructs and facilitate communication
with individuals during their clinical care and rehabilitation, and has
previously been used in research on outcomes in post-
resuscitation care.?>*® The involved interdisciplinary core specialist
team organised within this conceptual basis is cardiac nursing, occu-
pational therapy, physiotherapy, neuropsychology, and medicine
(cardiology) with knowledge, skills and experience in managing CA
are collaborating to co-create a rehabilitation plan.*®

Once the interdisciplinary team has reached the conclusion that a
thorough neurocognitive examination is necessary, they proceed to
initiate a referral to a neuropsychologist dedicated to the secondary
neuropsychological consequences of surviving CA (step 3, Fig. 1).
The initial assessment is performed and/ or contact established
before hospital discharge, as it is complicated for CA survivors in a
Danish setting to get the appropriate access to rehabilitation other-
wise. If the cognitive needs are particularly complex, survivors are
referred for specialised assessment, care, and/or specialised
neurorehabilitation.

Demographics and clinical data of survivors

The main clinical cognitive stepwise safety net (Fig. 1) used so far is
step 1, which includes MoCA screening. A total of 654 survivors
(84% men) have been assessed from December 15, 2017 to October
10, 2023. Participants’ median age is 59 (IQR 50-67) years. As the

clinical framework was implemented, we know from the REVIVAL
cohort,® that the majority of the survivors are identical to those
enrolled in the clinic. In the REVIVAL study, we found that ischemic
heart disease was the main cause of CA (68%), the median time to
ROSC was 10 minutes (IQR: 7-16), 63% had been treated at the
ICU, and the median length of stay at the hospital was 12 days
(IQR: 8--17).°% Approximately every fourth survivor has been
referred for an in-hospital assessment of global functional level dur-
ing ADL (step 2, Fig. 1). Of these survivors, only a small subset
(n = 15) have undergone a comprehensive neuropsychological
assessment (step 3, Fig. 1) initiated at the hospital.

Survivors discharged from the hospital with an implanted ICD are
provided with written ICD information, and all survivors and close
family members are provided with a contact information card for
the CA team, an appointment for the one week telephone consulta-
tion with the coordinating CA nurse, and two booklets translated from
Dutch to Danish on "Surviving cardiac arrest” and ‘A cardiac arrest
also affects partners and loved ones”.*°

Follow-up and rehabilitation

By law, the municipalities in Denmark are obliged to offer rehabilita-
tion to patients with identified decreased health functioning and med-
ical issues related to the CA and/or hospitalisation.*" In this context,
rehabilitation is a person-centered health strategy, with a set of inter-
ventions designed to optimize functioning and reduce disability in
individuals with health conditions in interaction with their environ-
ment. Rehabilitation services are relevant along the continuum of
care, from prevention of impairment and deterioration in the acute
phase to optimization and maintenance of functioning in the post-
acute and long-term phases of care.*? However, in cardiac rehabili-
tation, there is generally little attention paid to cognitive issues.'*>°
This is due to the fact that 1) the primary CA diagnosis may still
determine the rehabilitation offered,'® 2) the body of evidence on
CA rehabilitation is very low,'* and that 3) there is often confusion
on which provider or specialty (cardiology or neurology) will ensure
follow-up and targeted cognitive rehabilitation,?® including fatigue
management*>** and psychosocial interventions*>“¢ Existing clini-
cal guidelines on rehabilitation provision after CA* should as a min-
imum be followed to meet the high burden of secondary
consequences suffered by CA survivors, with the overall target of
improving continuity of care, reducing individual suffering, family bur-
dens, and health care costs.

One week follow-up

As shown in Fig. 1, all survivors and close family members receive a
planned follow-up telephone consultation 1 to 2 weeks after discharge.
This follow-up consultation program plan is built on a holistic survivor
perspective on what potential problems CA survivors and their relatives
may experience, requiring differing levels of support to bridge the gap
between treating the heart and brain together.'® 920244047 The consul-
tation follows a written manual inspired by the NEMPRO,*® a patient-
reported instrument developed to assess challenges in everyday life
in stroke patients. Underpinned by the literature and interdisciplinary
knowledge across the Department of Cardiology (coordinating CA nurse
and cardiologist), the Department of Occupational Therapy and Physio-
therapy (occupational therapist and physiotherapist) and the Depart-
ment of Neurology (neuro physiotherapist and neuropsychologist) at
Righospitalet, a few questions on potential problems CA survivors face
were adjusted from the original NEMPRO (see Supplementary Material
S1). The overall aim of this survivorship appointment is to check in on
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the survivors and their families to understand their current individual and
separate needs (in particular cognitive and psychological challenges)
and, if possible, address them by involving community rehabilitation
teams to prevent prolonged complications, e.g. brain injury coordina-
tors, which are available in all municipalities in Denmark.

Two-months follow-up

At two-months follow-up, the survivors and close family members are
invited to the Department of Cardiology for a comprehensive collab-
orative survivorship 1-hour specialist visit with a cardiologist and a
coordinating CA nurse (Fig. 1). This clinical appointment is needs-
led and is arranged in parallel with, rather than built on, already
established cardiological and/or neurological rehabilitation. The aims
of this visit are to follow-up on information about the CA diagnosis, on
medical issues, to discuss patient-centered recovery, rehabilitation
progress, including unmet needs and preferences, reassess how
the individual family manages everyday life, including RTW, the indi-
vidual need for further information and support, and to re-assess the
need for psychological support, e.g., should be offered targeted cog-
nitive behavioral therapy (CBT).*>*° As for the telephone consulta-
tion, the written manual guides the follow-up consultation
(Supplementary Material S1).

Post-resuscitation rehabilitation evidence continues to evolve.'*
However, the effectiveness of rehabilitation studies targeted RTW
in CA survivors and mental health outcomes in the whole family
are desperately needed.

Ongoing research

Return to work (RTW) is essential for many survivors who prior to the
OHCA were active in the labour market.>' Despite registry studies
have reported a high RTW rate,®>®® our group have explored
survivor-reported received rehabilitation interventions, unmet reha-
bilitation need, RTW and job functioning 6 and 12 months after hos-
pital discharge.® Survivors reported extensive unmet rehabilitation
needs and 6 and 12-months after discharge respectively 58% and
45% of survivors were on full time sick leave or working notably less
(more than 10 h/week). Furthermore, of those who had returned to
previous jobs, many had returned to modified job descriptions and/
or modified job tasks. Based on the above, and while evidence of
the effectiveness of rehabilitation after CA arrest is limited, our
framework gives room and opportunities for research in post-CA
rehabilitation, which we actively do. With the ongoing ROCK (Reha-
bilitation after Out-of-hospital Cardiac arrest survivors and return-to-
worK) trial, a two-arm parallel group multicentre pragmatic random-
ized controlled trial, we investigate the effectiveness of a comprehen-
sive tailored rehabilitation intervention focusing on supporting RTW
in additon to wusual care or wusual care after OHCA
(NCT05173740). The trial is based on a multidisciplinary rehabilita-
tion team approach with principles from the Individual Placement
and Support and Stepped Care, Graded Exercise Therapy and
CBT focusing on RTW.>*"*” Moreover, an evaluation of the feasibility
of a previous tested but modified flexible manual-based family inter-
vention consisting of strategies from rehabilitation psychology, CBT,
and marriage and family therapy is described.”® The family-
intervention is designed to prevent psychopathology, improve mental
health and quality of life in CA survivors and close family members.

Discussion

This paper presents the Copenhagen CA survivor framework, a mul-
tidisciplinary guideline-based approach to improving the sudden CA
care pathway consisting of management of OHCA survivors in-
hospital, in-hospital screening of survivors and close family mem-
bers, hospital discharge planning, and follow-up and rehabilitation.
Other clinical CA follow-up programs have previously been
described.'® Similar to our clinical work, the CARE group found the
follow-up and rehabilitation care for CA survivors suboptimal in terms
of a lack of systematic neuropsychological assessment within the
first weeks of survival. In addition, the group highlighted that involv-
ing and supporting the families after OHCA within an expert multidis-
ciplinary team approach is needed.'® Hence, a six-month follow-up
appointment was recommended. This aligns with recent findings
from the national DANCAS survey®® which found high rates of
long-term secondary post-arrest challenges in CA survivors. Consid-
ering these previous findings, the heterogeneous course of recovery
after CA, and the duration of our follow-up framework, a limitation of
the Copenhagen framework is perhaps the two-month follow-up
timeframe. However, as in other rehabilitation settings (38.39), our
setup is based on clinical needs and tailored to the survivor’s goals
and outcomes. With this in mind, all survivors and close family mem-
bers are informed to contact the coordinating CA nurse or cardiolo-
gist at a later point than two-months post-arrest if needed.

This present framework is organised within two CA centers.
Although the structural processes of CA-care have been questioned
in recent years, it has previously been suggested that post-arrest care
with access to early acute intervention might be better delivered in a
designated high-volume center.>® Considering the importance of CA
survivorship, the organisation of post-resuscitation care in a coordi-
nated integrated care path is vital.”?* In particular, as cardiac rehabil-
itation and neuropsychological rehabilitation are most often located
within different groups, departments, or institutions.'® With this in mind,
to deliver high-quality CA care, the organisation of clinical in- and out-
patient CA programs requires both the cardiac, neurocognitive, and
physical knowledge, skills, and CA experience of health-care providers
in a joint multidisciplinary team structure. Although no strong evidence
exists, it is in our experience that leadership, culture, and a collabora-
tive approach are key enablers and cornerstones for this multidisci-
plinary specialist service to succeed. To further develop and
implement a successful CA rehabilitation framework within an interdis-
ciplinary core specialist team, it is equally important to strengthen col-
laborative national and international data driven research. This has the
potential to critically inform the fifth link in the chain of survival in the
ERC ESICM guidelines. in the future.

Conclusion

The presented framework is suggested to bridge the gaps between
international recommendations and delivering high-quality post-
arrest clinical care. We will continue to evaluate this framework in
terms of improving the coherent care of OHCA survivorship, access
to post-resuscitation rehabilitation, a seamless transition to everyday
life, and ultimately patient and family outcomes.
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