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Foreword
Every minute counts when it comes to managing patients presenting “Critical
with cardiogenic shock (CS). Recognition, assessment and treatment decisions
of the condition is set against a background of different healthcare must be
services and clinical pathways across all four nations of the UK. made
Critical decisions must be made quickly often with variable access to quickly
expertise in diagnosis and treatment. Not surprisingly, variation in often with
clinical practice leads to inconsistent clinical outcomes, unpredictable variable
healthcare costs and variable patient experience. This is a clinical access to
landscape that urgently needs re-mapping. expertise in
diagnosis
‘Shock to Survival' makes several recommendations based on a and

considered scoping of current practice. It suggests the ideal pathway treatment”
for patients with CS bringing together best practice, the latest research,

standards based on evidence, and consensus recommendations

where gaps exist so that diagnostic delays are minimised and

treatment is expedited.

Central to the recommendations is a model of care based on clinical
networks and improvements in the processes for diagnosis, clinical
classification and referral for specialist management. The authors
recognise that every component of the system is vital. Access to
specialist expertise through clinical networks should help to attain
parity of access to high-quality care, while the continued training of all
healthcare staff is essential in identifying patients with CS.

The authors explore how this newly re-mapped landscape will
require re-design of current services and development of new services
and how processes will require re-engineering for patients to reap
the benefits. Credible leadership and collaborative working across
professional boundaries will be essential.

Importantly the authors put the patient at the centre of all decisions
about their care. In the dynamic environment of the acute care setting
against the backdrop of potential life-threatening situations, the clear
delivery of accurate information and the explanation of risks, benefits
and alternatives becomes even more crucial. ‘Shock to Survival
recommends that patients are included as part of all decision-making
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processes and are fully informed of proposed interventions and are
given the opportunity to agree to or to decline treatment. We must
seek to “provide care that is respectful of, and responsive to, individual
preferences, needs and values, and ensure that the patient’s values
guide all clinical decisions”.

We recommend ‘Shock to Survival' to all clinicians who care for
patients with CS as well as policy makers and those who commission
services across the UK. The recommendations set out a roadmap to
enable improvements to be made which could ultimately transform the
management and outcomes of patients with CS.

Mary Galbraith
Heart Patient

John Greenwood
President, British Cardiovascular Society

Stephen Webb
President, Intensive Care Society

“We recommend ‘Shock to Survival’ to all clinicians who care
for patients with CS as well as policy makers and those who
commission services across the UK"
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Executive Summary

Patients with cardiogenic shock need defined
pathways of escalation and care to improve survival

Cardiogenic shock (CS) occurs when a cardiac disorder means it can no
longer supply adequate blood and oxygen to vital organs. This causes a
life-threatening state known as hypoperfusion that can rapidly lead to
multi-organ failure and death.

Nearly 1 in 10 myocardial infarction patients develop CS?. Currently,
half of patients who develop CS will not survive to hospital discharge®>.

These high death rates are partly attributable to delays in
recognition of CS and subsequent timely access to the evidence-based
interventions and expertise required for optimal patient management.

Early identification of CS, rapid intervention to reverse the underlying
cause, and immediate haemodynamic stabilization with or without the
use of mechanical circulatory support (MCS) technologies are vital to
improve survival. Observational data suggest that input and support from
specialist multidisciplinary CS teams (CS-MDT) at an early stage in the
patient pathway impacts survival. The CS-MDT provides 24/7 case-based
discussion and treatment recommendations up to and including transfer
to the CS Centre where indicated. Similarly, and in parallel with other acute
illnesses such as stroke and myocardial infarction, cohorting of patients
in regional, specialist CS Centres, is likely to improve patient outcomes. CS
Centres acting as the hub of a regional network would provide the entire

“Cohorting
of patients
in regional,

spectrum of cardiac diagnostics and therapeutics and access to invasive SpECIa|ISt
haemodynamic monitoring and MCS technologies required to manage pS_Centres,
this complex and dynamic condition. CS Centres also work closely with !S Ilkely to
supra-regional Advanced Heart Failure Centres (AHFCs), where not co- 'mProve
located, to ensure all patients with CS who might benefit from advanced patient "
outcomes

heart failure therapies including heart transplant are discussed.

The cardiology Getting it Right First Time (GIRFT) report emphasises
the importance of networked models of care. Robust process, efficient
pathways and effective training and education across networks are
likely to be the first step towards improving clinical outcomes in CS.
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In this document, we outline several recommendations as part of a
systems approach to improving patient survival and experience. These
include but are not limited to:
® Increase awareness among healthcare staff that any deteriorating
patient with an elevated NEWS-2 score and evidence of
hypoperfusion should prompt consideration of CS as a potential
cause. Echocardiography (or focused cardiac ultrasound [FOCUS])
and electrocardiogram should follow urgently

® Improve access to echocardiography out-of-hours (including
FoCUS with expert review), to support/exclude the diagnosis of CS
or other cardiac pathologies

® Adopt SCAI staging as the standardised descriptor of CS to
facilitate triage, communication and expediency of discussion
with a CS Centre

® Establish CS Centres as part of regional CS networks to bring
together the most critically ill patients with the right clinical
expertise

® Ensure equity of access to CS expertise and care, including short-
term MCS, through the design of CS networks and distribution of
CS Centres

® Develop clear pathways of care and protocols for CS care within
networks to complement existing acute cardiac care pathways,
including 24/7 access to CS-MDTs and transfer to CS Centres

® Develop network protocols for patient selection for short-term
MCS

® Define a minimum CS dataset, and collect this data, including
through existing national audits, encompassing the entire patient
pathway

® Prioritise high-quality research in CS to address important areas
of uncertainty, including patient selection for short-term MCS and
cost-effectiveness of improved care pathways.

The national Cardiac Pathway Improvement Programme (CPIP)
represents an opportunity to embed many of these recommendations,
to potentially transform outcomes in these patients, and CPIP leaders
nationally and regionally should work with stakeholders and CS experts
to implement them.
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Introduction

Cardiogenic shock is a commonly encountered but
often under-recognised clinical challenge with high
mortality.

CS occurs when a problem with the heart means it can no longer
supply adequate blood and oxygen to vital organs. This causes a life-
threatening state known as hypoperfusion that can rapidly lead to
multi-organ failure and death' (Figure 1). A myocardial infarction is the
most common initiating event, but CS can also be caused by other
problems such as inflammation of the heart muscle (myocarditis), side
effects of drugs, as a complication of childbirth or deterioration of
existing heart diseases including heart failure.

We do not know the true incidence of CS in UK hospitals. Data "Near|y
from Myocardial infarction Centres (HACs) suggests nearly 1in 10 1in10
myocardial infarction patients may develop CS?. Currently, half of myocardial
patients who develop CS will not survive to hospital discharge®>. infarction
patients
In addition to uncertainty about the true incidence of CS, there is may
limited data to describe how care is delivered nationally for patients deve|op cs”

with CS. This is particularly true for an increasing majority of CS
patients where a myocardial infarction is not the initial cause®’. In the
absence of formal care pathways for patients with CS, we expect there
to be significant variation in care across the UK and inequity of access
to the highest quality care.

This document aims to describe the optimal pathway for people with
CS. Our approach links existing pathways of acute cardiac and critical
care and supports this with the available evidence base and national
international guidance'#°. Where evidence or guidance does not
exist, the UK Cardiogenic Shock Working Group (UKCSWG) has made
consensus recommendations.
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Early © Recovery likely
recognition Reversal of shock and » o Higher survival
2 : multi-organ failure o If organ recovery but cardiac recovery not feasible,

& escalation referral to AHFC for consideration of AHF therapies
Patient presents | o
with clinical signs Delayed . "

N . e Cardiac and organ recovery less likely

of hypoperfusion L. Established / severe » .
with or without recognition multi-organ failure ¢ Higher death rates

& escalation o Suitability for AHF therapies more complex

hypotension:

Cold and clammy
extremities

Reduced urine
output

Confusion
Pulmonary oedema

Narrow pulse Failure to Refractory

S i multi-organ failure
Elevated lactate recognise

Figure 1. Patient outcomes for people presenting with CS and the importance of early recognition. AHF; Advanced Heart
Failure, AHFC; Advanced Heart Failure Centre
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Steps to survival

Early recognition of CS followed by rapid
intervention to reverse the underlying cause and
restore cardiac output is essential if more people are
to survive.

CSis a complex illness that requires rapid recognition and care
coordinated through regional centres that have the expertise, clinical
experience and resources necessary to deliver a suite of emergency
medical, surgical and mechanical therapies®. The persistently high
death rate in CS is most likely attributable to delays in recognising its
onset and obtaining timely access to the evidence-based interventions
and expertise required for optimal patient management.

We see the key steps to increasing survival of CS patients as:

( N\ [ N\ N[ )

A

Early Early % Classify éEarlylocal éEarlyexpert

recognition intervention shock escalation to input from
to reverse buy time Network CS
. cause ) L ) L Centre D

Achieving these steps will depend on adoption of early warning
systems, ensuring timely access to diagnostic tools, and 24/7 access to
multidisciplinary teams experienced in managing CS patients.

1"
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Early recognition of CS

CS diagnosis requires the presence of clinical and
biochemical features that often vary and may
overlap with other shock states.

The recognition of CS remains challenging. Diagnosis requires the
presence of clinical signs of hypoperfusion, such as cold and clammy
extremities, reduced urine output, mental confusion, dizziness and

low (narrow) pulse pressure. Biochemical features include elevated
serum creatinine, metabolic acidosis and elevated serum lactate,
which indicates low tissue oxygen levels. Hypotension, defined as

a sustained systolic blood pressure <90mmHg, has been used as a
diagnostic criterion for CS in clinical trials' . However, hypoperfusion
not hypotension is the defining characteristic and patients with CS may
present with hypoperfusion without hypotension'2.

This wide variety of clinical signs reflects the range of potential
underlying causes, the co-existence of other overlapping shock
states, including sepsis, and that CS is accompanied by cardiac arrest
inaround 1 in 6 cases™ ™. The National Institute for Health and
Care Excellence (NICE) makes occasional mention of CS within its
guidance'"” but there is no definition provided, nor recommendation
on how to recognise CS™ ",

“The cause of CS may not be the primary reason the patient has
been admitted to hospital”

Importantly, the cause of CS may not be the primary reason the
patient has been admitted to hospital or it may be recognised
late with admission under an alternative diagnosis. Patients can
therefore deteriorate during their care via multiple hospital teams,
including emergency departments, medical wards, and obstetric
units where expertise in acute cardiac care and diagnostics may be
limited, particularly out of hours. Consideration of CS as the cause
of deterioration or shock in any given patient is further challenged
by the unknown prevalence of CS in UK hospitals and limited clinical
awareness of CS and its presentations.

12
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Early Warning Scores

CS should be considered in any deteriorating patient
with an elevated NEWS-2 score and evidence of
hypoperfusion.

Unlike sepsis'®, there is no validated tool to support in-hospital
identification of CS. In UK hospitals, healthcare professionals use

a combination of the National Early Warning Score (NEWS-2)" and
their clinical judgment to determine whether a patient’s health is
deteriorating. NEWS-2 uses an aggregate scoring system, where points
are allocated based on six physiological parameters' and scoring
above a specific threshold triggers an urgent clinical response?®. NEWS-
2 is not yet validated for assessing CS, but it has been successfully
embedded in clinical practice for diagnosing septic shock, which has
many overlapping features with CS.

We suggest that CS should be considered as a diagnosis in any
deteriorating patient with an elevated NEWS-2 score (>5) and evidence
of hypoperfusion. In patients with evidence of hypoperfusion,
cardiac function should be immediately assessed using focus cardiac
ultrasound (FoCUS) and electrocardiogram (ECG) performed to exclude
acute coronary syndrome (ACS) or heart rhythm abnormality as the
cause. FoCUS is a test used to identify cardiac dysfunction as the cause
of shock and can also diagnose specific causes of CS such as valve
abnormalities or cardiac tamponade (fluid build-up around the heart).

Patients at particular risk of CS, and where index of suspicion should
be high, include those with an elevated NEWS-2 score and evidence of:

® existing or new cardiac pathology including heart rhythm
abnormalities

® clinical signs of lung congestion or peripheral hypoperfusion,
particularly cold, mottled extremities

® a shock state where the cause is unclear or does not respond to
initial management such as fluid resuscitation or vasopressors

® increased lactate levels (venous or arterial)

® a narrow pulse pressure.

13
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Locally agreed critical care escalation procedures should be actioned
for patients who meet these criteria, but if a patient has evidence of
hypoperfusion and organ dysfunction with elevation of blood lactate
levels, FOCUS should be performed in all cases to exclude CS'. Once
a diagnosis of CS is confirmed, teams should seek cardiology support,
where available, to support management and further diagnostic tests.

Steps are needed to:

Increase the
awareness of
CS among acute
care teams
including critical
care outreach,
specifically in
response to
a high NEWS-
2 score with
evidence of
hypoperfusion

We see this framework as the first step in increasing awareness,

Emphasise the
high risk of death
from CS and the

importance of

recognising it
early and rapidly
identifying and
reversing the
underlying cause
to improve
survival

3

Highlight
hypoperfusion
as the defining
characteristic

of CS with

or without
hypotension

which we hope will lead to other measures such as training and

education in CS at an early stage and throughout medical and nursing

training and increased availability of emergency diagnostics.

Emphasise the
use of FoCUS
in patients with
clinical evidence
of hypoperfusion
and/or refractory
shock to support
the early
diagnosis of CS
and guide initial
management.

“We suggest that CS should be considered as a diagnosis in any
deteriorating patient with an elevated NEWS-2 score”

14
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Access to diagnostics

We need better access to emergency
echocardiography if we are to prevent more people
dying from CS.

International guidelines recommend that echocardiography should
be performed when patients are admitted with suspected CS or acute
heart failure"®2'. The GIRFT report?? and the National Confidential
Enquiry into Patient Outcome and Death (NCEPOD) Failure to
Function?® reports also emphasise the importance of timely access to
diagnostic imaging.

Emergency echocardiography, including FoCUS, has limited "Providing a
availability compared to other life-saving diagnostic tests such as reliable and
computed tomography (CT) scans. There is an urgent, unmet need resilient
to develop a cadre of accredited echocardiographers available 24/7 24/7 FoCUS
to support CS diagnosis and management. Providing a reliable and service to
resilient 24/7 FoCUS service to support CS diagnosis is essential and support CS
will require collaboration between echocardiographers, cardiologists, diagnosis is

intensive care, anaesthetics, acute medicine and emergency medicine  aggential”
teams. FOCUS should be complemented as soon as possible with

advanced echocardiography for all patients to support detailed

diagnostics and prognostication.

The UKCSWG recommends that societies work with NHS
commissioners and health educators to increase provision of both
FoCUS and accredited echocardiography assessment across a wider
range of in-patient services. This will ensure both resilience and
quality of image acquisition in CS. Further, the creation of regional CS
networks and electronic image transfer systems across these networks
will enable scans to be reviewed by accredited specialists at remote
centres, enabling faster, accurate diagnosis.

15



16



- Shock to Survival: a framework to improve the care and outcomes of people with cardiogenic shock in the UK

Right intervention, right patient,
right time

Beyond recognition of CS, rapid identification and
reversal of the underlying cause is essential to
improve outcomes.

Early recognition is a crucial first step to improving CS patient
outcomes, but this must be combined with rapid identification of the
cause and intervention to reverse it, together with a standardized way
of estimating and communicating individual patient risk. This requires
access to the right data, the right specialists and the right interventions
for the right patient at the right time.

Right Right Right Right Right
Patient Time Data Specialists Intervention

Az = o ¥
) @ =C 8 &’

The right data and the right intervention

Although a myocardial infarction is the most common cause of CS,

it is not the only cause. Diagnostic workup should therefore exclude
other causes such as acute valve regurgitation, pulmonary embolism,
infection, acute myocarditis, arrhythmia, fluid build-up around the
heart (cardiac tamponade) combined with immediate interventions to
stabilise and restore blood flow to vital organs.

Do=
Do=

The only treatment that has demonstrated efficacy in CS is
emergency revascularisation after a myocardial infarction (i.e. through
percutaneous coronary intervention or bypass surgery)'. It is therefore
essential that all patients with acute coronary syndrome and CS should
have access to emergency coronary revascularisation through the
national Heart Attack Centre (HAC) pathway. Similarly, where disease-
specific interventions exist (e.g. interventions for pulmonary embolism
or management of structural heart disease or heart rhythm disorders),
it is essential patients are offered these potentially life-saving
interventions through existing NHS pathways.

17
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The right patient: importance of
early triage

Accurate triage of patients with CS will enable rapid
communication of their health status and optimize
their care.

In parallel with assessment for reversible causes, immediate
haemodynamic stabilisation and restoration of cardiac output, the
additional phase of patient management is to triage the patient
according to Society for Cardiovascular Angiography and Intervention
(SCAI) criteria and determine:

® if transfer to a specialist centre for cardiac intensive care,
advanced haemodynamic monitoring and imaging, and
consideration of MCS is indicated

® where care would be optimally delivered both if the patient is
being transferred and if they remain at the referring hospital

® the time-sensitivity of transfer

® how the patient will be safely transferred.

SCAI has proposed a classification schema for CS, which characterizes
the spectrum of CS from “at risk” to “extremis”.

The staging system (Figure 2) has been shown to reliably predict “The
a patient's risk of death??” and has been increasingly adopted into staging
clinical care in many healthcare systems'. system has
been shown
In addition to the descriptors shown in Figure 2, it also identifies to reliably
other factors including age, long-term conditions (comorbidities), frailty predict a
and cardiac arrest with coma which may further influence a patient's patient’s
outcome’. risk of
death”

Although the SCAI descriptors have not been validated in the
recognition of CS, they provide a standard framework for rapidly
communicating a patient’s health trajectory between teams, which can
be used to determine the time sensitivity and/or appropriateness of
emergency interventions such as mechanical circulatory support (MCS).

18
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We recommend that SCAI staging becomes the standardised
descriptor of CS to facilitate triage and expediency of discussion with
a CS Centre (see Page 23).

Patients in SCAI stage B or above, or those with any escalation in SCAI
stage despite optimal medical management, should be referred to a
CS Centre. SCAI staging, combined with clinical assessment of restored
organ perfusion and clearance of serum lactate, should be
re-evaluated serially to assess for response to treatment.

We recommend implementing a minimum dataset to support
referral to CS Centres that incorporates clinical, biochemical and
haemodynamic data (including FoCUS) and is standardised at a
regional, national or UK-wide level to ensure consistency of practice.

EXTREMIS
A patient with refractory shock or actual/impending
circulatory collapse.

DETERIORATING
A patient who has clinical evidence of shock that worsens
or fails to improve despite escalation of therapy.

(A) modifier: CLASSIC
CA with concern for A patient who has clinical evidence of hypoperfusion
anoxic brain injury that initially requires pharmacologic or mechanical
support. Hypotension is usually present.

BEGINNING

A patient who has clinical evidence of hemodynamic instability
(including hypotension, tachycardia or abnormal systemic
hemodynamics) without hypoperfusion.

AT RISK

A hemodynamically stable patient who is NOT experiencing
signs or symptoms of CS, but is at risk for its development
(i.e. large AMI or decompensated HF).

©2021 Society for Cardiovascular Angiography and Interventions

Figure 2. SCAI SHOCK classification pyramid. AMI, acute myocardial infarction, CA, cardiac
arrest, CS, cardiogenic shock, HF, heart failure, SCAI, Society for Cardiovascular Angiography
and Interventions.

19
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The role of mechanical circulatory
support (MCS)

MCS use should be guided by the CS-MDT and is an
essential support modality in CS in select patients

Despite early recognition, treatment of the underlying cause and
appropriate measures to stabilise and restore cardiac output, some
patients may deteriorate or remain refractory despite conventional
medical therapies (SCAI stages C to E). In addition, some patients may
be identified late in their CS trajectory and some may present to hospital
in the most severe stages of the CS spectrum. In these patients, MCS
may the only intervention to prevent progression to multi-organ failure,
cardiac arrest and inevitable death. The working group acknowledge
that randomised trial data to support large scale use of MCS in CS of

all aetiologies and stages CS is lacking. Nonetheless, observational data
suggest that more than acceptable survival rates can be achieved when
MCS is used in carefully selected patients before the onset of multi-organ
failure® 29,

The true demand for MCS is unknown; there are no registries of CSinthe  “There

UK that accurately describe MCS use or patient outcomes. We do know are no

that a significant volume of non-commissioned MCS is being undertaken registries

nationally in patients with CS. of CSin

the UK that

In line with societal guidance', provision of short-term MCS is an accurately

essential requirement for CS services, in select patients, as a bridge to describe

decision, bridge to recovery, bridge to candidacy for either long-term MCS ~ \MICS use

or urgent heart transplantation. MCS should complement conventional or patient

medical care. There should be improved equity of access to MCS for those  gutcomes”
patients deemed most likely to benefit. Where an uplift in MCS capability

is required to ensure equity of access, training and education should

be supported by those networks with established MCS expertise. In the

absence of national guidance, patient selection for MCS and timing of

MCS use should be guided by CS-MDT discussion and network escalation

protocols. These should be informed by societal guidance’*° and iterated

as clinical trial data emerge. Pathways towards regulating and funding this

activity are outlined in page 35.

20
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The right specialists: CS-MDTs

CS-MDTs will bring multidisciplinary expertise in CS
immediately to the patient’s bedside, wherever they
are admitted.

The concept of multidisciplinary team (MDT) care is well established

in elective cardiac care®#2, Recognizing CS as a highly complex
condition, requiring intensive monitoring (high-acuity care) and time-
sensitive intervention, cardiogenic shock MDTs (CS-MDTs) have evolved
to expedite multidisciplinary discussion regarding optimal patient
management in the emergency setting?” =3,

CS-MDTs are based at networked CS Centres (see pages 25-28) and
typically comprise an interventional cardiologist, a cardiac intensivist,
cardiac critical care nursing staff, a heart failure cardiologist and a
cardiac surgeon with or without a member of the regional transplant
team or specialist palliative care.

The CS-MDT is not simply a gathering of multi-professional clinicians
but a dynamic collective working towards a shared goal of optimising
individual patient management, using their cumulative experience and
expertise®. It should be capable of providing rapid support and advice
(within minutes of referral) 24 hours a day, 365 days a year, using the

following escalation process:
The duty CS clinician or

Referring physicians would
access the CS-MDT via a

“It should
be capable
of providing
rapid
support
and advice
(within
minutes of
referral) 24
hours a day,
365 days a
year”

3

The duty CS clinician or

dedicated phone number
or online referral pathway
to a 24/7 duty CS clinician
or coordinator (nursing or
physician) at the regional CS
Centre.

coordinator will manage the
referral and establish an
emergency meeting between
the referrer and the CS-
MDT using conferencing
platforms, now well
established following the
Covid-19 pandemic.

21

coordinator will manage
ongoing input from the CS-

MDT, including coordination
of patient transfer to the CS

Centre or patient retrieval
by a mobile CS team (see
page 33) as well as provide
ongoing follow-up and
clinical support for patients
not transferred to the
regional CS Centre.
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Given the dynamic nature of CS, referral to or input from a CS-
MDT may not be a single event and ongoing input might be required
for patients not immediately transferred to a CS Centre. The CS
coordinator should play a key role in the follow-up of these patients.
Where feasible, it is essential that patients or their families are
informed and updated about their proposed treatment, including
transfer to a CS Centre, to ensure shared decision-making throughout
the patient journey.

Involving CS experts early in care planning of patients with CS has
resulted in more efficient use of invasive haemodynamic monitoring
and MCS technologies and has improved survival from CS from
approximately 50% to 70-75% in observational studies®*3>. We
recommend the development of CS-MDTs within regional CS Centres
as a high impact intervention to bring MDT expertise in CS immediately
to the patient’s bedside, wherever they are admitted.

The CS-MDT is crucial for:

® providing clinical support to referrers, including interpretation of
echocardiography, ECG and haemodynamics

@ facilitating interventions tailored to the specific cause of CS,
particularly where these are not available locally

® efficiently triaging patients to an appropriate care location; either
transferring to the CS Centre or to receive MDT advice on optimal
management in the local critical care environment

® identifying patients who are unlikely to benefit from advanced
cardiac care because they are too ill, have a poor prognosis or to
avoid unnecessary transfer and potential geographical dislocation
from their family and friends

® supporting safe and timely transfer of select patients to the CS
Centre

® identifying patients who may need emergency MCS at
presentation (where available) or mobile MCS during transfer to
the CS Centre

® supporting the management of patients once transferred to the
CS Centre.

22
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Case study: A CS network in action

Mrs | is 43 years old and living with familial dilated
cardiomyopathy. Three years ago she supported
her sister through heart transplantation. She
understood she may also need a transplant at
some point, but was comforted that her condition
remained stable for years. Then, she started feeling
more breathless. Her cardiologist increased her
medications and she felt better, but she knew her
heart failure was catching up with her.

Early recognition

Mrs J's symptoms continued to deteriorate. Her husband eventually
brought her into the local hospital when she became so breathless she
could not walk to the bathroom. Her legs were swollen and she had
fluid in her lungs. Once admitted to hospital, Mrs J received intravenous
furosemide and her symptoms started to improve. However, five

days into her treatment, she noticed her breathing was becoming
more laboured. Her kidney and liver function tests also started to
deteriorate. Her consultant cardiologist, who had previously worked in
an AHFC during training, recognised Mrs J's gradual deterioration into
CS and commenced inotropic support to stabilise her circulation and
optimise oxygen delivery to her organs. Mrs ] was rapidly referred to
the AHFC for consideration for MCS and a heart transplant.

Multidisciplinary care

Mrs J was transferred to the AHFC the next day. By this stage, it was
clear that Mrs J was declining with liver and kidney injury and a rise in
blood lactate level. An echocardiogram showed severe impairment of
left and right heart function. A right heart catheter study confirmed
very low cardiac output.

A team comprising a cardiologist, cardiac surgeon and cardiac
intensivist, the CS-MDT, was convened urgently to review Mrs ] and
plan her ongoing care. The decision was unanimous, including the
patient’s wishes, and the plan was implemented without delay. Mrs
J had surgery to implant a temporary biventricular assist device, an
external heart pump that would take over the function of both right

23
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and left side of the heart. Two days later, as her liver and kidney
function tests returned to normal, she was placed on the waiting

list for a heart transplant. A team of physiotherapists, dieticians and
clinical psychologists worked with Mrs J during this period to maintain
conditioning for her transplant. Mrs J underwent an uncomplicated
heart transplant two weeks later and was discharged at 22 days.

A successful outcome

The successful outcome in this case was shaped by a series of
events, all of which led to early intervention before Mrs ] spiralled into
irretrievable multi-organ failure and likely death.

First, the evolving CS was recognised by the cardiologist at the local
hospital. His training and experience in advanced heart failure was
crucial in the management of CS.

Second, a bed at the AHFC was available to accept the referral within
24 hours. With significant and competing demands on hospital beds,
a delay in transfer of several days is common and is frequently the
seminal event that defines clinical success and failure in CS.

Third, the decisions and interventions by the team at the AHFC
were instrumental. The acute MCS, stabilisation of the patient and
subsequent heart transplant can only be achieved through effective
team-delivered care. Effective multi-disciplinary team care is central
to a successful CS service, but is arguably one of the most difficult
elements to deliver consistently.
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Network models of CS care

Network models of care will lead to better CS
outcomes through robust processes, efficient
pathways, effective training and shared learning.

The case for CS networks is strong, based on evidence of reduced
mortality achieved by network care models for other complex, time-
sensitive emergencies, such as the regionalised Trauma Centres®,
Heart Attack Centres®” and Severe Acute Respiratory Failure Centres®.
Some of the more compelling observational data in CS point to both

a mortality benefit and more judicious MCS use through a network
approach to CS care, whereby CS-MDTs and locally agreed escalation
algorithms inform patient escalation and transfer??29.34.39,

The cardiology GIRFT report emphasizes the importance of a
network model; one that focuses on improving clinical pathways and,
of particular importance in CS patients, ensures equitable care and
access to the best care??. Networks for CS care are also recommended
in societal guidance'#? and should be developed and appropriately
resourced as a priority in the UK.

The network concept is based on the idea that hospitals within any
network understand both their capabilities and limitations to manage
any given patient with CS across a range of severities. Robust process,
efficient pathways and effective training, education and shared learning
across networks are likely to be the first step towards improving clinical
outcomes in CS.

“The cardiology GIRFT report emphasizes the importance of a
network model; one that focuses on improving clinical pathways
and, of particular importance in CS patients, ensures equitable
care and access to the best care”
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Building a CS network

The geographical distribution of CS networks should
be designed with equity of access as the central
tenet.

There is currently a lack of epidemiological data to inform CS network
design. However, existing networks of HACs and the supra-regional
Advanced Heart Failure Centres (AHFCs) provide a foundation. We
therefore propose a network based on organisation and capacity
building within existing infrastructure as opposed to re-organisation
(Figure 3).

Importantly, there should be clearly established triggers for referral
to the CS-MDT and CS Centre to avoid delays in escalation and transfer
which may impact on outcome. Similarly, once patients no longer need
specialist cardiac care, they should be repatriated to their referring
hospital to maintain capacity and activity in CS Centres as well as
supporting convalescence and follow-up in their local hospital (Figure 3).

Given the resource utilisation of CS patients and their impact on both
elective and emergency activity, networks should work in collaboration
to ensure resilience in capacity, equipment and staffing in CS Centres
and AHFCs alike.
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Figure 3. Structure and governance of a CS network. Patients are transferred either to a CS Centre or to an Advanced
Heart Failure Centre depending on the cause of their CS with a suggested timeline of both referral and repatriation.
Where the local HAC is also a CS Center, patients may be transferred directly by ambulance services for PPCI. CS:
Cardiogenic Shock, CTS: cardiothoracic surgery, FoCUS: Focussed Cardiac Ultrasound, ICU: Intensive Care Unit, HAC:
Heart Attack Centre, HF: heart failure, MCS: mechanical circulatory support, MDT: multidisciplinary team, NEWS2:
National Early Warning Score, PPCI: primary percutaneous coronary intervention, Ql: quality improvement, SCAI: Society
for Cardiovascular Angiography and Interventions.
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CS Centres: leading and
supporting a network

Centres with specialists and the highest volume of
CS care are likely to have better patient outcomes.

At the heart of the proposed CS network are designated CS Centres, “At the

which provide a critical mass of specialist medical, nursing and allied heart of the

health professional expertise. proposed
CS network

Hospitals that carry out high numbers of cardiovascular procedures are
have been consistently and positively associated with improved clinical designated
outcomes including increased patient survival®®#2, The same is true in CS Centres”
CS: increased hospital volume of CS care is associated with improved
outcomes® #4,

The complex medical, catheter-based, and surgical treatments
necessary to care for patients with the severest stages of CS, coupled
with advanced haemodynamic monitoring and support technologies,
requires specialist expertise. It follows that grouping both patients and
clinical expertise together in designated CS Centres is desirable and
should be established.

The service specifications of a CS Centre should support its role as

the central hub of a regional network of care. It should:

® design and deliver a robust and resilient referral pathway for
patients with CS

® provide 24/7 access to a CS-MDT with clear lines of communication
to support patient discussion and treatment recommendations
including transfer to the regional CS Centre

® create robust arrangements for rapid transfer to the CS Centre in
select patients

® ensure equity of access for patients and referrers to the CS-MDT
and minimise unwanted variation in care across a regional network

® develop and implement evidence-based protocols for referrals to
the CS-MDT team, transfer to CS Centres, escalation of care to MCS
or positive decisions to pursue end-of-life care
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® provide leadership and coordination to the network through a
dedicated CS network lead with protected time

® have capability for both univentricular and biventricular short-
term MCS devices as a bridge to decision, bridge to advanced
heart failure treatment and as a bridge to long-term MCS to
assess transplant candidacy

® work closely with supra-regional AHFCs, where not co-located,
to ensure all patients with CS who might benefit from a heart
transplant are discussed

® support education and training in the awareness, recognition and
management of CS and embed escalation protocols across the
network

® have a governance structure to support audit, quality
improvement and bi-directional learning across the network

® contribute to national audits and registries to generate outcome
data for patients with CS and support patient enrolment in clinical
trials.

We view pathways for CS patients as complementary to existing acute
cardiac care pathways, which already support the needs of the most
critically ill patients and will ensure timely access to evidence-based
therapies. We anticipate that lines of communication for CS should
not interfere with established acute cardiovascular care pathways but
should support them in those patients with haemodynamic instability.

As highlighted by Mrs J's case study, it may be appropriate to transfer
patients who are unlikely to recover and are eligible or already listed
for a heart transplant, directly to the supra-regional AHFC in the first
instance (Figure 3).

“We view pathways for CS patients as complementary to existing
acute cardiac care pathways, which already support the needs of
the most critically ill patients”
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CS Centres: a team of teams

Once CS is recognised, a team of teams is required
to provide the entire spectrum of cardiology
services, heart surgery and appropriately resourced
cardiac intensive care.

It is essential that CS Centres have the capability to diagnose and
manage the entire spectrum of heart disease including cardiac arrest.
This requires 24/7 access to expertise in catheter-based treatments
(interventional and structural cardiology), heart rhythm studies
(electrophysiology), heart failure, imaging and heart surgery. Cardiology
input throughout the patient pathway is essential to ensure access

to guideline-based interventions and pharmacotherapy, cardiac
diagnostics and appropriate follow-up on hospital discharge.

“As myocardial infarction is the largest single cause of CS, access
to 24/7 coronary revascularisation (PPCI or surgical) should be a
minimum specification for a CS Centre”

As myocardial infarction is the largest single cause of CS, access
to 24/7 coronary revascularisation (PPCI or surgical) should be
a minimum specification for a CS Centre. The availability of this
expertise and access to catheterisation laboratories will also support
the provision of short-term MCS in CS Centres. Centres with existing
expertise in both CS and MCS, including the AHFCs, should support
the development of a wider network of CS Centres to ensure UK-wide
equity of access.

The capability to provide MCS for the most critically ill CS patients
should be a service specification for CS Centres. In addition, there is
a role for MCS, outside of CS Centres, to support the deteriorating
patient with an acute coronary syndrome receiving PPCI" &9 A number
of HACs across the UK have established an MCS programme to provide
percutaneous microaxial pumps and veno-arterial extracorporal
membrane oxygenation (VA ECMO) in the catheter laboratory to
support the deteriorating or high-risk patient. Although few of these
centres will be required to function as a designated CS Centre, their
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capabilities should be harnessed within a CS network (Figure 3).

Patient selection for MCS in such centres should be guided by network
protocols, supported by the CS-MDT and governed in-line with network
agreed policies. All aspects of CS care, but especially decisions around
MCS, should be respectful of and responsive to individual patient
preferences, needs and values.

The causes of CS are varied and the associated complications of
CS may be multisystem. CS patients therefore need access to wider
specialist services including but not limited to vascular surgery,
interventional radiology, neurology and obstetrics. In patients who do
survive, their stay in critical care can be prolonged and allied health
specialty input is crucial to recovery. The poor survival rates for CS
calls for specialist palliative care services to support both patients and
their families. For those who survive, the burden of heart failure is
significant requiring access to heart failure services, specifically heart
failure nurse specialists and cardiac rehabilitation. Psychiatric disease
and psychological distress is common. In essence, a team of teams is
required across the patient pathway to improve outcomes and ensure
best care.
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The role of Advanced Heart
Failure Centres

Patients with CS who do not respond to treatment
and optimal cardiac support may benefit from a
heart transplant at an AHFC, with MCS as a bridge to
transplant or transplant candidacy.

Heart transplant is an excellent treatment for selected patients with
advanced heart failure, with most patients returning to a normal quality
of life and half of them living for a further 12.5 years*.

Patients with difficult to treat CS and who are highly likely to die
with conservative treatment may gain life-years if they receive a heart
transplant. However, such patients must be very carefully selected
because serious long-term conditions such as severe lung disease or
irreversible end-organ damage are associated with poor outcomes.

Six AHFCs are commissioned to provide heart transplants to adult UK
residents and eligible overseas patients*. Most patients are referred
to the closest AHFC, although English centres have no fixed catchment
areas.

One of the challenges is that capacity at AHFCs is limited and a centre
will only accept a patient if a critical care bed is available. If an eligible
patient cannot be immediately transferred to an AHFC, then local
CS Centres may be able to provide temporary MCS as a stabilising
measure.

MCS is commissioned as a bridge to a heart transplant or heart
transplant candidacy (to reverse specific contra-indications). The
number of patients treated with temporary MCS as a bridge to heart
transplantation has increased five-fold over the last ten years?.

In 2019/2020, 114 patients were supported with VA ECMO or a
temporary left ventricular assist device (LVAD) in the six UK AHFCs?.
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Transferring patients across
CS networks

Many patients will be identified outside specialist CS

Centres and teams must be resourced to facilitate

timely transfer of those patients who need specialist

care.

The retrieval of patients with CS from local hospitals to specialist
centres is not currently commissioned. However, transfer of unstable
critically unwell patients across networks facilitated by regional critical
care transport services is now routine. Transfer of patients receiving
MCS is feasible, but requires highly specialised medical, perfusion and
nursing expertise?.

Given the dynamic nature of CS, there is potential for patients to
deteriorate during inter-hospital transfers. We recommend that SCAI
staging combined with clinical assessment is used to triage both the
urgency of transfer, the risk of deterioration during transfer and the

requirement for specialist critical care transfer teams (where available).

The decision to transfer the most unwell patients with CS should
balance the risk posed to the patient of the transfer, with the benefits
of receiving specialist care. All patients should be informed of the
recommendation to transfer, where feasible, and should inform this
decision in line with their own values.

In some cases, mobile MCS will need to be provided to patients
before their transfer to a CS Centre. In sectors where critical care
transfer services are established, the Association of Anaesthetist
guidelines on inter-hospital transfer should be followed*” and specific
training in the management of CS retrievals should be established.

Receiving CS Centres must also be adequately resourced to facilitate

timely transfer of patients with CS. When capacity is limited, CS Centres

within a network or across networks should collaborate to create

capacity and ensure resilience. This model is well established within the

national Severe Acute Respiratory Failure Network®,
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Moving from ad-hoc services
to formative pathways

The NHS is well-placed to deliver high-quality CS care
and better patient outcomes.

A key strength of the NHS is its ability to implement UK-wide change.
We acknowledge the NHS has important cost constraints, but the key
foundation for improved CS care is through process improvement and
network-based care. On that basis the NHS is well placed to deliver
high-quality CS care and better patient outcomes.

Embedding the development of CS networks into existing NHS
structure and pathways will require leadership, coordination and
resource but crucially will improve equity of access, efficiency and
- we strongly believe - patient outcomes and experience.

Operational Delivery Networks are optimally placed to work closely
with Strategic Clinical Networks, commissioners, providers and patients
to delineate and design networks and explore integration into existing
pathways of care and funding streams.

“The national Cardiac Pathway Improvement Programme (CPIP)
represents a unique opportunity to improve outcomes and patient
experience, and reduce inequity of access”

The national Cardiac Pathway Improvement Programme (CPIP)
represents a unique opportunity to improve outcomes and patient
experience, and reduce inequity of access. The UKCSWG strongly
recommend that CPIP leaders nationally and regionally work with
stakeholders and CS experts to outline best practice pathways for CS
incorporating the recommendations outlined within this document.
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MCS has previously failed to be commissioned nationally because
of a lack of high-quality randomised controlled trial evidence and
resource constraints. Nonetheless, it is an essential support modality
in CS. MCS will therefore continue to be used nationally at significant
cost. We recommend that specialist commissioning groups explore
options for reimbursement of MCS. Reimbursement should be linked
to patient data submission to better understand patient selection,
patient outcomes and wider resource use; these data are currently
unavailable. Whilst we await the results of MCS clinical trials, clinicians
should engage with both industry and commissioners to identify
mechanisms to generate the requisite level of evidence to support
commissioned funding for short-term MCS technologies outside of
bridge-to-transplant pathways.
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Data to drive change

High-quality data are fundamental for designing
services and improving patient outcomes. These
data impact decisions at the patient-level, at
organisational and service delivery level, and
through national and UK-wide guidelines and

policies.
Several existing databases and national audits currently embedded "Several
in UK healthcare represent excellent practice in data collection and existing
present opportunities to capture high-quality longitudinal data in CS. databases
These include the Intensive Care National Audit and Research Centre and national
(ICNARC) Case Mix Programme Database and the National Cardiac audits
Audit Programme run by the National Institute for Cardiovascular currently
Outcomes Research (NICOR). embedded
in UK

The SWEDEHEART database provides the best comparator for the healthcare
UK* 49 SWEDEHEART's greatest strength is the assimilation of data represent
from Sweden’s National Patient Registry which contains hospital excellent
discharge diagnoses, the National Registry of Drug Prescriptions and practice
the National Cause of Death Register. Data for the LAUNCHES QI in data
project®® and British Heart Foundation Data Science Centre®' have collection”

demonstrated the potential for and opportunity of linked datasets to
drive service design and understand cardiovascular outcomes across
the patient pathway.

The three themes key to successful data collection in CS

Encompassing the
entire patient journey
from admission to
discharge and ideally
long-term follow up
including patient
reported outcome
measures

2 3

Ensuring data is Enriching data using
obtained from a data linkage to cover
representative sample all patient episodes
of patients including relating to CS
those not admitted
with acute coronary
syndromes to capture
the varied causes of CS
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Key features of a CS database would include:

A minimum dataset harmonized across all four devolved nations
that aligns with established international registries and captures
all patients with CS, whether transferred to a CS Centre or not

A structure built upon existing audits and registries that are
culturally embedded

Linkage to national datasets or the ability to collect data at source
Compliance with data protection regulations to allow collection of
data for research and audit without patient consent

Capture of quality and process of care data including SCAI

staging to drive service improvement, patient safety and facilitate
benchmarking

Opportunity to perform health economic analysis

Capability to derive risk prediction models to inform prognosis or
to guide therapy.
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Research to improve outcomes

There is a lack of high-quality evidence in CS to
inform clinical practice and improve outcomes.

Although the UK continues to lead in many aspects of clinical and
translational cardiovascular research, activity in CS is comparatively
sparse. Cohorts of patients coming through CS Centres, combined
with more consistent care across CS networks and linked national data
collection, represent an opportunity for basic scientists, data scientists
and trialists to improve patient outcomes.

To support this, each network should appoint a research lead to
develop research infrastructure and output locally and collaborate
nationally and internationally in emerging clinical trials. Research
funding bodies should prioritise high-quality research in CS to help
address important questions and on-going unmet needs. One
immediate research objective would be to evaluate the use of NEWS-2
as a valid early warning system for CS.

“Cohorts of patients coming through
CS Centres, combined with more
consistent care across CS networks
and linked national data collection,
represent an opportunity for basic
scientists, data scientists and trialists
to improve patient outcomes”
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Acronyms

AHFC Advanced Heart Failure Centres

CS Cardiogenic Shock

CPIP Cardiac Pathway Improvement Programme

ECMO Extracorporeal Membrane Oxygenation

FoCUS Focused Cardiac Ultrasound

GIRFT Getting It Right First Time

HACs Heart Attack Centres

ICNARC Intensive Care National Audit and Research Centre

LAUNCHES QI Linking AUdit and National Datasets in Congenital HEart Services for
Quality Improvement

MCS Mechanical Circulatory Support

NEWS-2 National Early Warning Score

PPCI Primary Percutaneous Coronary Intervention

SCAI Society for Cardiovascular Angiography and Interventions

SWEDEHEART Swedish Web-system for Enhancement and Development of Evidence-
based care in Heart disease Evaluated According to Recommended
Therapies
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Glossary

Acute coronary syndrome: a range of conditions, most commonly a myocardial
infarction, where the blood flow that supplies the heart is reduced.

Arrhythmia: an irregular, abnormally fast or slow heart rate.

Bridge to decision:Use of short-term MCS in patients with cardiogenic shock until
haemodynamics and end-organ perfusion are stabilized, contraindications for long-term
MCS are excluded and additional therapeutic options including long-term MCS or heart
transplant can be evaluated.

Bridge to candidacy: Use of MCS (usually LVAD) to improve end-organ function and/or
to make an ineligible patient eligible for heart transplantation.

Bridge to transplantation: Use of MCSto keep a patient alive who is otherwise at high
risk of death before transplantation until a donor organ becomes available.

Bridge to recovery: Use of MCS (short-term or long-term) to keep a patient alive until
cardiac function recovers sufficiently to remove MCS.

Cardiac tamponade: compression of the heart by an accumulation of fluid in the
pericardial sac.

Haemodynamic stabilization: normalisation or stabilisation of the blood flow from the
heart with restoration of blood pressure, blood flow from the heart and the pressures
inside the heart.

Hypoperfusion: inadequate blood supply, mainly due to low blood flow from the heart.
Invasive haemodynamic monitoring: the use of catheters to measure heart function
and the pressures inside the heart.

Pulmonary embolism: a clot in the blood vessels that supply the lungs usually
secondary to spread of a deep venous thrombosis (DVT, clot in the arms or legs).
Myocarditis: inflammation of the heart muscle.

Refractory shock: low blood pressure/hypoperfusion that does not respond to initial
measures such as fluid administration and vasopressors.

Valve regurgitation: leaking of one of the heart valves which creates backwards instead
of forwards blood flow from the heart.
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