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Frank Johnson reunited with paramedic Taylah Schutt who responded when Frank was suffering a heart attack. As a single officer

responding to a call for chest pain, Taylah identified that Frank was suffering a STEMI. Moments later, he went into cardiac arrest.
Taylah provided life-saving defibrillation before commencing fibrinolytic medications to ensure that Frank had the best possible
chance of recovery. After five days of treatment in Mackay Base Hospital, Frank was able to return home before visiting Sarina
Ambulance Station to say a very special thank you to Taylah. This wonderful outcome for Frank, his family and friends, is a

superb demonstration of the positive impact the integrated STEMI treatment pathways are having for patients all across the state.

This report is authored by the Information Support, Research and Evaluation (ISRE) Unit,
Queensland Ambulance Service.

Suggested citation: Queensland Ambulance Service. Prehospital ST-segment elevation myocardial infarction
(STEMI) identified by paramedics in Queensland 2019-2020 report.
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Key facts at a glance

1283 STEMI patients

identified and treated by paramedics 1 July 2019 - 30 June 2020
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1 About this report

This report describes information on the response, treatment, and conveyance for ST-segment elevation myocardial infarction
(STEMI) patients identified by Queensland Ambulance Service (QAS) paramedics for the period between 1 July 2019 to 30
June 2020 (financial year 2019/20). It also extends to provide a detailed description of important in-hospital elements of
STEMI care, angiographic profile and survival outcomes through analysis of complementary data from the Queensland

Cardiac Outcomes Registry (QCOR), an initiative of Clinical Excellence Queensland.

Also presented as a special focus in this report is an analysis of STEMI patients who suffered out-of-hospital cardiac arrest
(OHCA), including: (1) STEMI patients who suffered OHCA and received intra-arrest fibrinolysis in the field; and (2) STEMI

patients who suffered OHCA and were treated with primary percutaneous coronary intervention (PCI) following resuscitation.
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2 Patient demographics

In FY 2019/20, QAS paramedics identified and treated a total of 1283 STEMI patients. This represents an absolute increase of
203 cases (or 18.8% relative increase) compared to FY 2018/19. The majority of patients were male (72.3%), being on average

8 years younger than females (Figure 1). 63.7% of STEMI cases occurred in metropolitan areas (Figure 2).

Male
(median = 62 years)

Female
91 years or older- (median =70 years)

81 to 90 years
71 to 80 years
61 to 70 years
51 to 60 years -
41 to 50 years
31 to 40 years
21 to 30 years

Under 21 years
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Figure 1. Age distribution by gender.
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Figure 2. Geographic location of individual cases. Each dot represents a case.
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Of the 1283 STEMI patients identified and treated by paramedics, 667 had information on culprit vessel locations. The right
coronary artery was the most common culprit vessel (48.0% of patients), followed by the left anterior descending artery

(41.5%) and circumflex coronary artery (14.7%) (Figure 3). Single vessel disease was found in 91.5% of patients.

Angiographic profile

Other culprit vessel locations:
Posterolateral artery: 1.5%
Posterior descending artery: 0.9%
Graft: 1.3%

Left coronary artery: 0.4%

Circumflex artery: 14.7%

Left marginal artery:

Right coronary artery: 48.0% 1.0% (includes right marginal)

Left anterior
descending artery: 41.5%
Right marginal artery:

1.0% (includes left marginal)
Diagonal arteries: 0.6%

Figure 3. Culprit vessel locations. A patient could have more than one occluded artery.
Image source: Johns Hopkins Medicine.
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4 Reperfusion pathways and hospital destinations

Statewide, 64.7% (830/1283) of identified STEMI patients received a form of prehospital reperfusion therapy (direct referral
for primary PCI or prehospital fibrinolysis) (Figure 4). Around half (50.6%) of patients received direct PCI referral, and one-
in-seven (14.1%) received prehospital fibrinolysis administration. Similar to the statewide patterns, direct PCI referral was the
main form of prehospital reperfusion therapy in metropolitan areas; whereas a slightly higher proportion of patients in rural

areas received prehospital fibrinolysis than direct PCI referral (Figure 4).

Prehospital fibrinolysis

Direct PCl referral Neither pathway*

Statewide 14.1% 35.3%

Metropolitan 5.3% 29.3%

Rural 24.7% 29.4% 45.9%

Figure 4. QAS prehospital reperfusion pathways. *All patients who did not receive either form of prehospital
reperfusion therapy was due to close proximity to hospital and/or clinical contraindications within the QAS
reperfusion guidelines.

Among the PCI-capable hospitals that have a QAS direct PCI referral pathway, the Princess Alexandra Hospital and The Prince
Charles Hospital were the most common destinations, collectively receiving approximately half (50.7%) of direct PCI referral

cases (Figure 5).

Almost half (47.8%) of prehospital fibrinolysis patients were directly transported to a PCI-capable hospital, with The Prince
Charles Hospital accounting for the largest proportion of these cases (Figure 6). Nearly all prehospital fibrinolysis patients
who were initially transported to a non-PCI hospital were subsequently transferred to a PCI-capable facility, with aeromedical

retrieval being the predominant mode of inter-hospital transfer (Figure 7).

Prehospital ST-segment elevation myocardial infarction (STEMI) identified by paramedics in Queensland




Princess Alexandra Hospital: 193

The Prince Charles Hospital: 136

Direct PCl referral: 649
e reterra Gold Coast University Hospital: 90

Sunshine Coast University Hospital: 79 I

Royal Brisbane and Women's Hospital: 45

Cairns Hospital: 22

St Andrew's Private Hospital Toowoomba: 17
Townsville University Hospital: 14 =

Greenslopes Private Hospital: 11

Mackay Hospital: 11

Pindara Private Hospital: 11

John Flynn Private Hospital: 5 —

Gold Coast Private Hospital: 4

St Andrew's War Memorial Hospital Brisbane: 3
Wesley Hospital Brisbane: 3

Unknown Hospital: 2

Buderim Private Hospital: 1

Mater Private Hospital Brisbane: 1

Sunshine Coast University Private Hospital: 1

Figure 5. Receiving hospitals of QAS direct PCl referral patients.
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PCI hospital: 86

Prehospital fibrinolysis*: 180

Non-PCI hospital: 94

Figure 6. Receiving hospitals of QAS prehospital fibrinolysis patients. These represent hospital destinations to
which paramedics directly transported patients. Subsequent transfer to another hospital might have occurred,
especially transfer to a PCl hospital among patients who were initially transported to a non-PCl facility. *Does not

Princess Alexandra Hospital: 53

Sunshine Coast University Hospital: 13 l

Mackay Hospital: 6

Royal Brisbane and Women's Hospital:
Cairns Hospital:

Friendly Society Private Hospital Bundaberg:
‘ Gold Coast University Hospital:
The Prince Charles Hospital:

St Andrew's Private Hospital Toowoomba:

Rockhampton Hospital: 15 I

Bundaberg Hospital: 14

Hervey Bay Hospital: 11

Gladstone Hospital: 10

Toowoomba Hospital:

Warwick Hospital:

Proserpine Hospital:
Gympie Hospital:
Moranbah Hospital:
Mount Isa Hospital:
Ayr Hospital:
Nanango Hospital:
Innisfail Hospital:
Dalby Hospital:
Goondiwindi Hospital:

7m
6 m
4
2
2 -
2
2
2
2_
2
2

Other Hospitals”: 11

include 1 case who died at scene and therefore was not transported. ~One case for each hospital.
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Unknown fixed wing
No transfer (4.3%)  or rotary (7.4%)

Road
14.9%

Rotary

39.4%
Non-PCl Hospital Mode of transfer PCI Hospital
Wesley Hospital Brisbane: 1 =
I Rockhampton Hospital: 15
Hervey Bay Hospital: 11 Unknown Hospital: 13

Gladstone Hospital: 10
Sunshine Coast University Hospital: 19

Nanango Hospital: 2

= Gympie Hospital: 2
R . The Prince Charles Hospital: 8
Goondiwindi Hospital: 2

) Royal Brisbane and Women's Hospital: 7 I
Bundaberg Hospital: 14
= No transfer: 4

Moranbah Hospital: 2 &
Dalby Hospital: 2 Friendly Society Private Hospital Bundaberg: 9 I

Toowoomba Hospital: 7

Princess Alexandra Hospital: 12

Warwick Hospital: 6 b
=l St Andrew's Private Hospital Toowoomba: 3 B

e
e als e 11 Townsville University Hospital: 8

= Mount Isa Hospital: 2 Cairns Hospital: 5 I

= Ayr Hospital: 2 —~—

Innisfail Hospital: 2 Mackay Hospital: 5 [l

Proserpine Hospital: 4

Figure 7. Subsequent transfer, and mode of transfer, of QAS prehospital fibrinolysis patients who were initially
transported to a non-PCl hospital. AOne case for each hospital.
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Statewide, 35.3% (453/1283) of patients did not receive either form of prehospital reperfusion therapy due to close proximity

to hospital and/or clinical contraindications within the QAS reperfusion guidelines (Figure 4). The complete list of medical

contraindications is shown in Figure 8. The most common contraindication to prehospital reperfusion therapy was the patient
being either pain free or experiencing atypical chest pain (19.7% of the recorded contraindications). This was followed by

an altered conscious level (Glasgow Coma Scale < 15; 17.7%) and pain duration greater than 6 hours (13.1%). These patients
were still identified for prenotification to the receiving facility to ensure rapid assessment and treatment upon arrival.

Around two-thirds (65.2%) of these patients were transported directly to a PCI-capable hospital (Figure 9).

89 (19.7%)

Pain free/atypical chest pain

GCS <15 80 (17.7%)

Close proximity to hospital 59 (13.1%)

Prolonged duration of pain 59 (13.1%)

Other* 58 (12.9%)

Unknown 52 (11.5%)

Resident of an aged care facility/assisted living 46 (10.2%)

Patient aged » 75 years 40 (8.9%)

Severe systemic disease 36 (8.0%)

Hypertensive 27 (6.0%)

Not accepted by/unable to contact cardiologist 25 (5.5%)

Recent surgery 15 (3.3%)

Currently on anticoagulants/antiplatelets 14 (3.1%)

CPR > 10 minutes 12 (2.7%)
Head trauma 12 (2.7%)
Advance health directive 11 (2.4%)
Patient refuses 10 (2.2%)
Active bleeding 6 (1.3%)

I T T T T T T T T T
o o o o o o o o o o
— o m < N \O N (o] [e)}

100
110-

Number of contraindications

Figure 8. Contraindications to prehospital reperfusion therapy within QAS reperfusion guidelines. A patient
could have more than one contraindication. *Includes wide QRS complex; unable to establish medical history;
unable to gain intravenous access; unable to complete reperfusion checklist due to language barrier; spontaneous
coronary artery dissection; recent transient ischemic attack; prior intracranial haemorrhage; posterior myocardial
infarction; suspected abdominal aortic aneurysm; patient did not cooperate; pacemaker; not approved/authorised
by QAS Clinical Consultation Line; QAS Clinical Consultation Line not available; Critical Care Paramedic backup not
available; no “Acute Myocardial Infarction” displayed on corpuls printout; location of blockage requiring bypass;
receiving hospital instructing fibrinolysis to be done in-hospital; patient died at scene; dementia; family wish;
deep vein thrombosis; cerebral disease; and cardiogenic shock.
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Princess Alexandra Hospital: 63

The Prince Charles Hospital: 55 l

Gold Coast University Hospital: 48

Sunshine Coast University Hospital: 29

‘ Townsville University Hospital: 28

Royal Brisbane and Women's Hospital: 20

PCI hospital: 292 ‘ Cairns Hospital: 17

‘ Mackay Hospital: 12
- Friendly Society Private Hospital Bundaberg: 3
John Flynn Private Hospital: 3

St Andrew's War Memorial Hospital Brisbane: 3
Other PCI Hospitals: 11

Bundaberg Hospital: 16

Neither reperfusion pathway*: 448

. Hervey Bay Hospital: 12
Non-PCI hospital: 156
Rockhampton Hospital: 12

Toowooomba Hospital: 12
Maryborough Hospital: 10
Redlands Hospital: 5
Ingham Hospital:
Atherton Hospital:
Gladstone Hospital:
Gympie Hospital:
Kingaroy Hospital:
Mareeba Hospital:
Innisfail Hospital:

Queen Elizabeth Il Jubilee Hospital:
Redcliffe Hospital:

Tully Hospital:

Murgon Hospital:
Charters Towers Hospital:

Other Hospitals®: 45

W wWwwwdADMDMDIDMAOWO

Figure 9. Receiving hospitals of patients who did not receive either form of QAS prehospital reperfusion therapy.
These represent hospital destinations to which paramedics directly transported patients. Subsequent transfer
to another hospital might have occurred, especially transfer to a PCl hospital among patients who were initially

transported to a non-PCl facility. *Did not include 5 non-transported cases;

3 of which died at scene, and the remaining 2 refused transport. AOne or two cases for each hospital.
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5 Time from FMC to first 12-lead ECG

The median time from first medical contact (FMC), defined as first paramedic arrival at scene, to performance of first 12-lead
electrocardiogram (ECG) was 6 minutes for both metropolitan and rural areas. This applied across all Local Ambulance Service
Network (LASN) areas with the exception of Townsville and Mackay LASNs which had a median time of 7 and 5 minutes,
respectively (Figure 10). Statewide, 82.8% of patients had a first 12-lead ECG performed within the 10-minute benchmark, a

2.1 percentage point improvement from the previous FY (2018/19).

The percentages of patients in metropolitan and rural areas who had their first 12-lead ECGs performed within 10 minutes of
FMC were 83.3% and 81.9% (p = 0.538), respectively (Figure 11). Whilst the proportion of patients in metropolitan areas who
met the 10-minute benchmark was comparable to the previous FY, there was a notable improvement in rural areas (81.9% FY
2019/20 versus 76.3% FY 2018/19) (Figure 11). For most patients (87.1%), STEMI was identified on the first 12-lead ECG.

20
18-
164 T
14 -
12-
10-

o- s
4 a

Time (minutes) from
FMC to first 12-lead ECG

2_

01 e e

e s o R B

Median (IQR) | 6 (4-9) 6 (4-8) 6 (4-9) 16 (4-10) 7 (5-9) 5(3-9) 6 (4-9) 6 (4-10) 6 (4-10) 6 (4-10) 5.5 (3-9) 6 (4-9) 6 (4-8) 6 (4-8)
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25" Median 75"
percentile percentile

Figure 10. Time interval from FMC to QAS first 12-lead ECG. Torres and Cape (3 cases), North West (6), Central West
(2) and South West (4) LASN areas were not included in this analysis due to the small number of cases.
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100%

90%
80%
70%
60%
50%
40%
30%-

Percentage of patients

20%
10%

0% -

mmm Y 2018/19
mmm Y 2019/20 (this report)

2070828 83.0§ 833 81.9
763

Figure 11. Percentage of patients who had QAS first 12-lead ECG performed within 10 minutes of FMC.
Comparison between FY 2019/20 (this report) and FY 2018/19.




6 Time from STEMI identification to reperfusion
treatment

For prehospital fibrinolysis patients, the median time (interquartile range, IQR) from STEMI identification to tenecteplase
administration was 33 (25-43) minutes. For direct PCI referral patients, reperfusion time was defined as the time of TIMI-3
flow. TIMI Grade Flow is a scoring system referring to levels of coronary blood flow assessed during PCI, with a score of 3
indicating normal flow. Where this timestamp was not available, time of first balloon inflation or of first device deployment
was used as a surrogate for reperfusion time. To examine temporal changes in prehospital and in-hospital components of
reperfusion times, data from July 2016 to June 2020 were analysed. Across this period, the statewide median time from QAS
first STEMI 12-lead ECG to reperfusion was 81 minutes (Figure 12). There was a trend of a shortening time interval between
STEMI identification and reperfusion across the years (Figure 12). Specifically, the statewide median time from STEMI
identification to reperfusion reduced from 87 minutes in FY 2016/17 to 79 minutes in FY 2019/20. The proportions of QAS
direct PCI referral patients who achieved reperfusion within 90 minutes following prehospital STEMI identification increased
over time, improving from 50.0% in FY 2016/17 to 59.6% in FY 2018/19 and 63.3% in FY 2019/20

(Figure 12).

% achieving reperfusion
Total within 90 min from
Statewide duration | prehospital STEMI identification
FY 2016/17 . 87 50.0%
FY 2017/18 . 83 57.4%
FY 2018/19 81 59.6%
FY 2019/20 L 79 63.3%
Allyears combined 81 57.5%
T T T T T T T T i 1
o o o o o (@] (@) o o o o
i o m ~ wn O N~ (o] (o)) 8

Median time (minutes)

m  First STEMI 12-lead ECG - Arrive at hospital
m  Arrive at hospital - Triage
Triage - Cath lab table
m  (Cathlab table - Reperfusion
| Notify hospital*
I Depart scene

Figure 12. Statewide median time from QAS first STEMI 12-lead ECG to reperfusion in QAS direct PCl referral
patients, and percentage of those patients who achieved reperfusion within 9o minutes following prehospital
STEMI identification. *For FY 2016/17, 2017/18, 2018/19, it is time of notifying Emergency Department; for FY
2019/20, it is time of calling the interventional cardiologist to refer the patient for PCI.
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7 Survival outcomes

Mortality in STEMI patients remains very low, with 30-day all-cause mortality rates of 2.3% in prehospital fibrinolysis
patients and 0.9% in direct PCI referral patients for FY 2019/20 (Figure 13). Our data do not allow reporting of outcomes
other than mortality, and in turn do not consider clinical sequalae such as heart failure and unplanned cardiac readmissions.

Though, it would be expected that earlier treatment of STEMI patients would lower this complication burden.

10%
9%
8%
7%
6%
5%
4%
3%
2%
1%
0%

—eo— Prehospital fibrinolysis*

—e— Direct PCl referral
6.9%

30-day mortality rate

Figure 13. 30-day all-cause mortality rate by QAS prehospital reperfusion pathway.
*Excludes intra-arrest fibrinolysis.

8 STEMI patients suffering OHCA and receiving
prehospital intra-arrest fibrinolysis

Intravascular thrombosis plays a fundamental role in the pathophysiology of cardiac arrest.? Underlying acute coronary
disease (such as STEMI) and pulmonary embolism are responsible for around 50-70% of OHCA.>* As such, there is a
biological rationale for using fibrinolysis during an arrest. However, evidence on the benefits of routine administration

of fibrinolytic therapy during an arrest remains inconclusive. Animal experiments,® case reports,® small retrospective’ and
prospective studies,® and a meta-analysis® have demonstrated a survival benefit of intra-arrest fibrinolysis; whereas a large
randomised-controlled multicentre trial (Thrombolysis in Cardiac Arrest, TROICA) failed to confirm such a benefit.’° Despite
the very low-certainty evidence, current CPR guidelines recommend fibrinolytic drugs for cardiac arrest caused by suspected
pulmonary embolism (weak recommendation);" whereas additional data on the benefits of intra-arrest fibrinolysis in cardiac
arrests of suspected STEMI (and acute coronary disease in general) remain to be established. Within the QAS, intra-arrest
fibrinolysis with tenecteplase is considered on a case-by-case basis based on patient’s clinical characteristics and with strict
approval from the QAS on-call consultant physician. The general principle is that fibrinolysis will only be considered for
those patients who fail standard advanced cardiac life support in the setting of a suspected STEMI, or patients with a very

high likelihood for pulmonary embolism as the cause of the cardiac arrest.

In this analysis, we investigated the epidemiology and survival outcomes in STEMI patients who suffered OHCA and received
prehospital intra-arrest fibrinolysis with tenecteplase. To increase the sample size, we included all intra-arrest fibrinolysis

cases from 1 July 2013 (the first intra-arrest fibrinolysis case was recorded in April 2013) to 30 June 2020.
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Table 1. Patient characteristics

Variable Number (%)
Age (median, IQR), years 53 (49-60)
Male 27 (87.1%)

Location of arrest”
Private residence 18 (64.3%)
Other 10 (35.7%)

Witnessed arrest

Paramedic 19 (61.3%)

Bystander 10 (32.3%)
Bystander CPR 9 (29.0%)
Bystander defibrillation 2 (6.5%)
Initial shockable rhythm 22 (71.0%)
Paramedic defibrillation 25 (80.6%)
Number of shocks* (median, IQR) 5 (2-12)
No-flow duration (median, IQR), minutes 0 (0-0)
Advanced airway management 25 (80.6%)
Adrenaline administration 30 (96.8%)
Amiodarone administration 18 (58.1%)
Aspirin administration 11 (35.5%)

Intra-arrest fibrinolysis regimen

Tenecteplase only 10 (32.3%)

Tenecteplase + heparin 15 (48.4%)

Tenecteplase + enoxaparin 6 (19.4%)
Tenecteplase dose (mean, SD), milligrams 42 (7.5)
Time from arrest to fibrinolysis (median, IQR), minutes 22 (13-32)
ROSC sustained to hospital arrival 12 (38.7%)
Discharged aliver 7 (23.3%)
30-day survival 7 (22.6%)

“Unknown location type for 3 patients, who were excluded from the denominator.

SNursing home (2), public place (1), QAS station (1), workplace (1), medical facility (3), and vehicle (2).
For defibrillation patients only.

"Unknown survival status at discharge for one patient, who was excluded from the denominator.

Prehospital ST-segment elevation myocardial infarction (STEMI) identified by paramedics in Queensland




During the study period, a total of 31 intra-arrest fibrinolysis cases with suspected STEMI were recorded, or 4 cases per

year on average. Table 1 shows patient’s characteristics. The median age was 53 years, and 87.1% of patients were male.

The majority of arrests (93.6%) were witnessed by either bystanders or paramedics. Four-out-of-five patients (80.6%) were
defibrillated by paramedics, receiving a median (IQR) of 5 (2-12) shocks. Adrenaline and amiodarone were administered

to 96.8% and 58.1% of patients, respectively. One-third (32.3%) of patients received tenecteplase only without an adjunct
anticoagulant (heparin or enoxaparin). Median (IQR) time from arrest to tenecteplase administration was 22 (13-32) minutes.
The rates of event survival (return of spontaneous circulation [ROSC] that sustained to hospital arrival), survival to discharge,
and survival to 30 days were 38.7%, 23.3%, and 22.6%, respectively. Owing to the retrospective nature of this analysis,

a comparator was not available. Nevertheless, the event survival rate in this patient group (38.7%) is higher than that in

resuscitation-attempted adult OHCA of cardiac aetiology during the same study period (31.4%).

The median (IQR) time from arrest to sustained ROSC, and from tenecteplase administration to sustained ROSC, were 47 (27-
66) and 12 (5-29) minutes, respectively. Figure 14 shows timestamps of the individual patients. Only one patient experienced

bleeding following fibrinolysis administration (from airway without any other external haemorrhage).

Most patients featured here suffered witnessed arrests, had very short collapse to CPR times, and an initial shockable rhythm.
This indicates a need for clinicians to consider the merits of intra-arrest fibrinolysis based on individual patient characteristics
and the circumstances leading to their presenting condition. Lives can be saved with the timely administration of intra-arrest
fibrinolysis, but candidates should be selected with great care. This may be best delivered in systems where clinicians at scene

are supported by expert medical advice, allowing clinicians to recognise and treat this small but important group of survivors.
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9 STEMI patients suffering OHCA and treated with
primary PCI

STEMI is a common cause of OHCA, and therefore urgent restoration of the coronary blood flow is an important treatment
goal for these patients. For STEMI patients with resuscitated OHCA, international guidelines recommend immediate coronary
angiography with subsequent primary PCI, if indicated.'' In fact, early angiography and PCI are now considered a key

component of post-resuscitation care for this patient group.'*

To date, there remains a scarcity of data on the prognosis of STEMI patients treated with primary PCI after resuscitated OHCA. The
limited number of studies in this area have included only patients with successful prehospital resuscitation (ROSC that sustained to
hospital arrival) and STEMI subsequently diagnosed in the in-hospital setting.!*'* STEMI identified and treated by paramedics in
the field before direct transport to the hospital for primary PCI have been neglected in the literature.

This analysis included all paramedic-identified adult STEMI patients (aged >18 years) in Queensland between 1 July 2016 and
30 June 2020, who were directly referred by paramedics to a public hospital for primary PCI, subsequently received primacy PCI,
and had ambulance and linked hospital records. The study sample was divided into two groups: with and without OHCA. Patient’s

characteristics and survival outcomes were described and compared between the two groups.

Patient demographics, prehospital times, and clinical and procedural data relating to prehospital STEMI management were
obtained from the QAS STEMI database. OHCA status of STEMI patients and OHCA-specific variables were obtained from the QAS
OHCA database. Additional clinical characteristics, angiographic profiles, and in-hospital procedures and times were obtained from

QCOR. Record of death and date of death were derived from the Queensland Registry of Deaths.

Between July 2016 and June 2020, a total of 1647 STEMI patients were identified and treated in the field by paramedics, then
directly referred to a public hospital for primary PCI, and subsequently received primary PCI. Figure 15 shows how the study
sample was derived. Characteristics of the included patients are shown in Table 2. Right coronary artery was the most common
culprit vessel (48.6% of patients), followed by the left anterior descending artery (40.5%) and circumflex coronary artery (15.5%).
Single and double vessel disease was found in 90.6% and 7.8% of patients, respectively. Median (IQR) time from paramedic arrival
at scene to STEMI identification was 6 (4-9) minutes. Reperfusion was achieved after a median (IQR) interval of 38 (29-52) minutes

following hospital arrival, and 87 (73-102) minutes following STEMI identification by paramedics in the field.
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Figure 15. Flowchart showing how the study sample was derived. "Shown as number (percentage) unless indicated

otherwise. *Shown as median (IQR).

Prehospital ST-segment elevation myocardial infarction (STEMI) identified by paramedics in Queensland

[ —



Table 2. Comparison of characteristics between STEMI patients with and without OHCA

Variable
Number of patients
Age (median, IQR)
Female
Aboriginal and Torres Strait Islanderf
Occluded artery*
Left anterior descending artery
Circumflex coronary artery
Right coronary artery
Left main coronary artery
Posterolateral artery
Posterior descending artery
Marginal artery
Diagonal
Graft
Number of diseased vessels*
One-vessel
Two-vessel
Three-vessel
More than three vessels
Body mass index category*
Underweight (BMI < 18.5)
Normal (BMI 18.5 — 24.9)
Overweight (BMI 25 — 29.9)
Obese (BM! » 30)
Cardiogenic shock prior to PCl procedure
Time intervals (median, IQR), minutes
Paramedic response time
On-scene time
FMC — STEMI identification
STEMI identification - reperfusion

Arrival at hospital — reperfusion

All patients

1647

61 (53-71)
344 (20.9%)
51 (3.1%)

635 (40.5%)
243 (15.5%)
761 (48.6%)
12 (0.8%)
20 (1.3%)
13 (0.8%)
27 (1.7%)
20 (1.3%)

14 (0.9%)

1420 (90.6%)
122 (7.8%)
19 (1.2%)

6 (0.40/0)

19 (1.2%)
411 (25.3%)
684 (42.2%)
508 (31.3%)
27 (1.6%)

10 (7-14)
33 (26-40)
6 (4-9)

87 (73-102)

38 (29-52)

With OHCA
104

59 (50-66)
31(29.8%)

2 (1.9%)

62 (62.0%)
13 (13.0%)
31 (31.0%)
2 (2.0%)

1 (1.0%)

0 (0%)

4 (4.0%)

1 (1.0%)

0 (0%)

86 (86.0%)
14 (14.0%)
0 (0%)

0 (0%)

2 (1.9%)
27 (26.0%)
42 (40.4%)
33 (31.7%)
5 (4.8%)

10 (7-13)
36 (29-42)
7 (4-14)

93 (75-113)

42 (29-58)

Without OHCA p

1543
61 (53-71) 0.032
313 (20.3%) €0.001
49 (3.2%) 0.774
573 (39.1%) €0.001
230 (15.7%) 0.568
730 (49.8%) <0.001
10 (0.7%) 0.176
19 (1.3%) 1.000
13 (0.9%) 1.000
23 (1.6%) 0.088
19 (1.3%) 1.000
14 (1.0%) 1.000
0.064
1334 (90.9%)
108 (7.4%)
19 (1.3%)
6 (0.4%)
0.887
17 (1.1%)
384 (25.3%)
642 (42.3%)
475 (31.3%)
22 (1.4%) 0.024
10 (7-14) 0.659
33 (26-40) 0.005
6 (4-9) 0.005
87 (73-101) 0.022
38 (29-51) 0.076

*Unknown status for 15 patients (1 in the OHCA group, 14 in the without OHCA group). *Missing data for 8o patients (4
in the OHCA group, 76 in the without OHCA group); patient could have more than one occluded artery. *Missing data for

25 patients (all in the without OHCA group).
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Of the included 1647 STEMI patients treated with primary PCI, 104 (6.3%) had OHCA. OHCA-specific variables of the 104 patients

are shown in Figure 15. All arrests were of cardiac aetiology, with one exception. The majority of arrests had an initial shockable
rhythm (100/104, 96.2%) and were witnessed by paramedics (90/104, 86.5%). Defibrillation by paramedics was administered to
most patients (103/104, 99.0%) with a median (IQR) of 1 (1-2) shocks. Resuscitation treatment by paramedics was immediate
with a median (IQR) of 0 (0-1) minute from collapse to first paramedic resuscitation intervention. Most patients (102/104, 98.1%)

achieved ROSC that sustained to hospital arrival with median (IQR) time from collapse to sustained ROSC being 3 (1-10) minutes.

In comparison to those without OHCA, patients with OHCA were younger (median age 59 versus 61 years, p = 0.032) and more
likely to be female (29.8 versus 20.3%, p < 0.001) (Table 2). The overrepresentation of females in the OHCA group may in part be
attributable to previous observations that women are more likely to have atypical symptomatic presentations of acute coronary
disease than men, delaying diagnosis and treatment.?> STEMI patients with OHCA had significantly higher rates of cardiogenic
shock prior to PCI procedure than in those without OHCA (4.8 versus 1.4%, p = 0.024). This finding is in agreement with previous
studies and may be explained by the global myocardial dysfunction induced by the cardiac arrest.??> In patients with OHCA, the
left anterior descending artery was often the infarct-related artery. In contrast, the most common culprit artery in patients without
OHCA was the right coronary artery (Table 2). Patients with OHCA had longer on-scene times (median 36 versus 33 minutes,

p = 0.005), longer times from FMC to STEMI identification (median 7 versus 6 minutes, p = 0.005), and longer times from STEMI
identification to reperfusion (median 93 versus 87 minutes, p = 0.022) (Table 2). This is likely due to the increased complexity

associated with treating these patients.

Figure 16 compares all-cause mortality between the two groups. In-hospital, 30-day, and 6-month mortality was low, being 3.8%,
3.8% and 4.8% for STEMI patients with OHCA. The corresponding figures for those without OHCA were 1.5%, 1.7% and 2.6%,
respectively. The differences in mortality rates between the two groups were not statistically significant. Our 6-month mortality
rate of 4.8% in the prehospital STEMI with OHCA group is markedly lower than that reported by studies of hospital-diagnosed
STEMI patients treated with primary PCI following OHCA (24% in Israel,'® 46% France,'”'® at least 25.7% the United States'*),
although our eligibility criteria for direct PCI referral may differ from those in the in-hospital setting. Furthermore, the arrest
characteristics in our study differ from and are likely more favourable than those in these studies. All arrests in our study were
witnessed by paramedics or bystanders; whereas 67% of arrests in French study'® were witnessed. Furthermore, 77% of bystander-

witnessed arrests in our study received bystander CPR; whereas the corresponding figure reported in the study in Israel'® was 9%.

Prehospital ST-segment elevation myocardial infarction (STEMI) identified by paramedics in Queensland




7% = All patients

EE With OHCA B2 Without OHCA
6% p=0.201

5%+  p=0086 p=0.116 4.8%

Mortality rate (%)

In-hospital 30-day 6-month
mortality mortality mortality
Number (%) of deaths
All patients (n=1647) 27 (1.6%) 30 (1.8%) 45 (2.7%)
With OHCA (n=104) 4 (3.8%) 4 (3.8%) 5 (4.8%)
Without OHCA (n=1543) 23 (1.5%) 26 (1.7%) 40 (2.6%)

Figure 16. Mortality rates of paramedic-identified STEMI patients treated with primary
PCI who suffered OHCA versus those who did not.

10 Conclusions

This report demonstrates the high standard of prehospital STEMI care that highly skilled QAS paramedics provide to patients in
collaboration with interventional cardiologists and cardiac services statewide. The time interval between FMC and first 12-lead
ECG is well within the 10-minute benchmark recommended by international guidelines. Almost two-thirds of patients received
primary PCI within the ambitious international benchmark of 90 minutes following STEMI identification for the in-hospital
setting. Mortality in all STEMI patients remains very low, demonstrating the effectiveness of our system that integrates prehospital
care into the STEMI treatment cascade, allowing immediate access to definitive care. Mortality in paramedic-identified STEMI
patients treated with primary PCI following resuscitated OHCA was low and similar to that of the average STEMI patient. This

finding provides further support to the recommendation of emergency coronary angiography, and where indicated, primary PCI,

for this important group of STEMI patients.
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