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Cardiogenic shock (CS) is common and survival outcomes have not substantially improved. Australia’s
geography presents unique challenges in the management of CS. The challenges and research priorities
for clinicians pertaining to CS identification and management have yet to be described.
Method
 We used an exploratory sequential mixed methods design. Semi-structured interviews were conducted
with 10 clinicians (medical and nursing) to identify themes for quantitative evaluation. A total of 143
clinicians undertook quantitative evaluation through online survey. The interviews and surveys
addressed current understanding of CS, status of cardiogenic systems and future research priorities.
Results
 There were 143 respondents: 16 (11%) emergency, cardiology 22 (16%), 37 (26%) intensive care, 54 (38%)
nursing. In total, 107 (75%) believe CS is under-recognised. Thirteen (13; 9%) of respondents indicated
their hospital had existing CS teams, all from metropolitan hospitals, and 40% thought additional access
to mechanical circulatory support devices was required. Five (5; 11%) non-tertiary hospital respondents
had not experienced a delay in transfer of a patient in CS. All respondents felt additional research,
particularly into the management of CS, was required.
Conclusions
 Clinicians report that CS is under-recognised and further research into CS management is required.
Access to specialised CS services is still an issue and CS protocolised pathways may be of value.
Keywords Cardiogenic shock � Protocolised management
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Introduction
Cardiogenic shock (CS) is common, with an incidence be-
tween 3% and 13% following acute myocardial infarction
(AMI) [1,2], and AMI CS constitutes only 30% of all CS cases.
Despite advances in medical therapy, revascularisation, and
mechanical circulatory support (MCS), survival outcomes
have not substantially improved in the past two decades and
in-hospital mortality rates still exceed 40% [3]. Delayed
recognition, transfer and treatment, and variability in that
treatment may, in part, account for poor outcomes [4]. New
South Wales (NSW) and Australia’s geography and de-
mographic spread represent unique challenges for the timely
management of CS. The CS teams and protocolised man-
agement of CS have been proposed to improve access to
advanced therapies and skillsets [5]. Therefore, the aim of
our study was to describe clinician knowledge, experience
and research priorities pertaining to CS to inform system
planning and future research priorities.
Table 1 Breakdown of respondents by specialty.

Specialty n %

Anaesthetist 12 8.40

Cardiothoracic surgeon 1 0.70

Emergency physician 16 11.20

General cardiologist 9 6.30

Heart failure specialist 2 1.40
Imaging specialist 3 2.10

Intensive care specialist 37 25.90

Interventional cardiologist 7 4.90

Nursing 54 37.80

Retrieval physician 1 0.70

Transplant specialist 1 0.70
Methods
Study Design
In the qualitative phase, the principal investigator completed
a literature review of CS review articles and end-user point
testing of 10 clinicians (four cardiology, two intensive care
unit, one nursing, two anaesthesia, and one emergency) in
person to inform survey design. The interviews lasted
approximately 20 minutes and were conducted between
January and May 2023. A prospective electronic survey was
developed in November 2022 (Online Appendix). Two (2)
clinicians piloted the survey, and the survey was refined
based on feedback. The final online survey was administered
to clinicians between September and November 2023. Re-
spondents did not receive any honorarium.

Participant Population
Respondents were identified through the NSW Agency for
Clinical Innovation (ACI), Intensive Care and Emergency
Medicine Networks and the Cardiology Society for Australia
and New Zealand (CSANZ) Heart Failure Council email
distribution lists. Subsequent snow-balling sampling allowed
for clinician involvement from other states and territories
and New Zealand. Medical and nursing clinicians were
included.

Statistical Analysis
Data collected were analysed using SPSS, version 25 (IBM
Corp. Armonk, NY, USA). Statistics, version 25 (IBM Corp).
Categorical data were reported as the number and percent-
age of responses. Likert-scale responses of importance
ranked from 1 to 5 were summarised using a weighted
average.
Ethical Approval
This study was completed in accordance with Royal Prince
Alfred Human Research and Ethics 2023/ETH01881.
Results
There were 143 respondents; the specialty breakdown of
respondents is reported in Table 1. A total of 108 (76%) re-
spondents were from NSW; 102 (71%) worked at city or
metropolitan hospitals, 44 (31%) were from regional or rural
locations; all had access to a cardiac catheterisation labora-
tory. In total, 107 (75%) respondents believed CS was under-
recognised, and nine (6%) did not believe it was under-
recognised. A total of 67% thought CS was undertreated,
8% did not.

CS Teams and Pathways
Thirteen (13; 9%) of respondents indicated their hospital had
existing CS teams and 15 (11%) of respondents’ hospitals
were considering implementing such teams. Only five (11%)
regional/rural respondents indicated that they had not
experienced a delay in transfer of a patient in CS and 83% of
regional and rural respondents experienced delays that they
perceived may have impacted patient care. Seven (7; 5%) of
respondents did not feel structured CS referral pathways had
value. Forty-five (45) of 76 (59%) applicable respondents had
experienced resistance to transfer of patients. Only 15% (11)
of respondents were aware of existing CS pathways in their
hospital network, all of whom were from metropolitan/city
hospitals. In total, 128 (90%) of respondents thought addi-
tional research is required into CS pathways.

Mechanical Circulatory Support
A total of 93 (65%) felt MCS can improve outcomes, 22% (34)
felt there was insufficient evidence. In total, 132 respondents
(92%) had access to MCS at their hospital, with wide
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variation in the modality of MCS accessible (Supplementary
Material Question 19). A total of 40% thought additional
access to MCS is required. The preferred devices for addi-
tional access are provided in Supplementary Material
Question 22.

Myocardial Biopsy and Right Heart
Catheterisation in Management
A total of 41% of respondents (n=59) indicated that the
institution had performed myocardial biopsy in acute/
fulminant CS, and 46 (32%) felt that a biopsy does change
management. Fifty (50) respondents (56%), never or almost
never use Right Heart Catheterisation (RHC) in CS, and only
10% utilise it most of the time or all the time. A total of 6% of
respondents felt RHC was never useful in CS, 17% of re-
spondents felt it was useful in all CS patients, 17% in very
few CS patients, and 78 (59%) in selected CS patients; 36%
felt RHC should be used more to guide CS treatment.

Future Research Priorities
A total of 132 (92%) of respondents felt CS outcomes could be
improved. All respondents felt additional research into pro-
posed research areas was of value. Early recognition of CS
and research into various interventions in the management
of CS were identified as the most important areas of future
research though all areas were deemed important (Table 2).
Discussion
This survey of clinicians provides a snapshot of CS chal-
lenges and priorities within NSW and Australia, and to our
knowledge is the first of such completed. It identified
important clinical and research priorities to guide future
service development and research, and highlighted signifi-
cant management concerns with most respondents experi-
encing resistance and delays to transfer, which a number of
these clinicians felt had affected patient care.
Table 2 Research priority areas.

Research area Very
unimpor
tant

Un
important

n % n %

Translational CS 6 4.20 3 2.10%

Early recognition of CS 5 3.50 2 1.40%

Biomarkers in CS 5 3.50 4 2.80%

Pharmacological management of CS 5 3.50 1 0.70%

Interventional treatment of CS 5 3.50 1 0.70%

Mechanical circulatory support of CS 5 3.50 - NA
Heart teams in CS 4 2.80 2 1.40%

Protocolised management of CS 6 4.20 4 2.80%

Abbreviations: CS, cardiogenic shock; NA, not applicable.
For peripherally located clinicians, it is evident that sig-
nificant referral and transfer challenges still exist. Almost all
had experienced delays in transfers and a significant pro-
portion experienced resistance to transfer CS patients. While
the reasons for the transfer delays and whether the delays
resulted in poorer outcomes were beyond the scope of this
survey, and do need to be investigated, delays in transfer of
care are documented to affect outcomes in a number of
medical conditions [6]. Of note, only a minority of re-
spondents were aware of any CS pathways—all were from
large metropolitan hospitals. The CS pathways that include
predefined calling and transfer criteria, access to CS teams,
and rapid protocolised assessment for and implementation
of advanced therapies (including MCS) are increasingly be-
ing utilised, may improve outcomes [5,7] and have the po-
tential to improve timely access to higher level services [8].
However, as yet, such protocols lack high-quality trial evi-
dence, and the resource implications of such pathways,
including patient transfers, bed stays, and the additional use
of MCS devices, are yet to be elucidated.

A vast majority of respondents indicated that some me-
chanical support technology was available (with intra-aortic
balloon pump being the most common), with a significant
proportion feeling additional MCS device access was
required. Despite no randomised evidence of survival benefit
with any MCS device [9], the use of MCS in CS is increasing
substantially [10,11] with significant cost to health care sys-
tems [12]. The discrepancy between desire for additional
MCS devices, and the lack of randomised evidence for their
benefit, needs to be reconciled through increased education
of clinicians as well as ongoing efforts to produce high-
quality evidence through randomised trials, a number of
which are ongoing. The use of RHC in CS was variable. Like
MCS there exists no randomised control data that RHC im-
proves outcome in CS [2,13]. However, there is renewed
interest in RHC utilisation in CS to protocolise CS manage-
ment and to enable the rational selection of the most
appropriate MCS type to match the patient’s shock [14].
Neutral Important Very
important

Weighted
average

n % n % n %

27 18.90 71 49.70 34 23.80 3.88

5 3.50 43 30.10 87 60.80 4.44

25 17.50 62 43.40 46 32.20 3.99

6 4.20 59 41.30 70 49.00 4.33

7 4.90 59 41.30 70 49.00 4.32

13 9.10 63 44.10 60 42.00 4.23
17 11.90 70 49.00 70 49.00 4.23

14 9.80 52 36.40 66 46.20 4.18
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All areas of research were deemed important for future
research, likely reflecting the need to improve CS outcomes
which have remained largely static [15]. Early recognition of
CS and interventions in the management of CS were ranked
highest as areas for future research, though all were impor-
tant. Early recognition and management of shock, before
established end-organ dysfunction, is critical in achieving
best the outcomes [16]. An education program akin to the
successful “surviving sepsis” [17] campaign could be
considered, given the time-critical nature of CS and that the
survival benefit of both mechanical and pharmacological
therapies for CS has, thus far, been disappointing [18].
Our study has highlighted current clinical priorities,

knowledge gaps, and research priorities pertaining to CS in
Australia. There is a need for further clinician education and
awareness in detecting CS. Further, barriers and delays in
access to specialist CS care still occur, and investigation into
protocolised CS pathways should be considered.
Study Limitations
As the survey included snowball sampling, it is not possible
to identify the response rate. However, the survey, to our
knowledge is the first survey on CS in Australia, and has a
higher number of respondents compared to other similar
non-CS surveys [19], with a low rate of missing data. Most
respondents were from NSW (one of eight states and terri-
tories in Australia), which may limit the generalisability of
the finding, although similar geographical challenges exist
throughout Australia. Most of the regional and rural re-
spondents had access to a cardiac catheterisation lab, sug-
gesting remote clinicians were under-represented. It is likely
that access and referral issues for these clinicians are more
significant. While delays to transfer were present and re-
spondents felt these did affect outcomes, the reasons for the
perceived delays and whether any such delays did impact
outcomes were beyond the scope of this survey.
Conclusion
Our survey identified and prioritised evidence gaps and
systems issues that can be addressed with future research
into the management and outcomes of patients with CS.
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