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• Chest pain is accountable for 10% of all emergency department (ED) visits1

• In the Netherlands: over 200.000 ED visits for chest pain per year2

• Healthcare costs: over €246 million per year

• In Europe: over 9 million ED visits for chest pain per year

• 80-90% of chest pain patients do not have a non-ST-segment elevation 

acute coronary syndrome (NSTE-ACS)3

Background

1. Pitts, Natl Health Stat Report 2008 2. Nederlandse Zorg autoriteit 3. Nasrallah, Eur Heart J 2011



Background

• 39.3% of chest pain patients in the ED are low-risk patients1

• A point-of-care (POC) troponin measurement enables 
ambulance paramedics to identify low-risk patients at 
home2

• Observed major adverse cardiac events (MACE) incidence 
was 2.9% in pre-hospital low-risk patients (0.0% death or 
STEMI)3

• No randomized controlled trials investigating pre-hospital 
rule-out of NSTE-ACS with POC troponin

3 Dongen van, Eur Heart J Acute Cardiovasc Care 20182 Tolsma, Eur Heart J Acute Cardiovasc Care 20221 Laureano-Philips, Ann Emerg Med 2019



Objective

• To assess costs from a healthcare perspective at 30 days of pre-hospital 
rule-out of NSTE ACS, as compared to standard transfer to the ED

Primary outcome
• Healthcare costs at 30 days

Secondary outcome
• 30 days MACE prevalence
• 30 days MACE occurrence after rule-out of ACS (pre-hospital rule-out 

with a low POC troponin concentration or rule-out at the ED) 
• 12 months MACE prevalence and cost effectiveness (follow-up ongoing, 

expected May 2023)
MACE = ACS, unplanned revascularization or death



Sampe size

• Estimated mean costs were €1259 with a mean difference of €507: 

a total of 784 patients would achieve 80% power with an alpha of 

0.05

• Sample size was enlarged by 10% to compensate for potential loss 

to follow-up to a total of 866 patients



Trial design



Organization

•112 ambulances •2.5 million inhabitants



Training

A total of 550 ambulance paramedics were trained to perform
screening, randomization and the POC troponin measurement



Patients

• Inclusion
• Age ≥18 years
• Suspected NSTE-ACS
• Symptom onset >2 hours
• HEAR score ≤3
• Provided written informed 

consent

• Exclusion
• ST-segment elevation
• Suspected non-cardiac cause 

of symptoms requiring ED visit 
(e.g. aortic dissection or 
pulmonary embolism)

• Cardiogenic shock
• Syncope
• Acute heart failure
• Acute heart rhythm- or 

conduction- disorders
• Known end-stage renal failure



Flow diagram 1138 screened

272 ineligible

1 IC withdrawn 2 IC withdrawn

→ No patients lost to follow-up 

+ +

866 randomized

434
Pre-hospital rule-out

strategy

429
ED rule-out

strategy



Baseline

Pre-hospital rule-out 
strategy (n=434)

ED rule-out 
strategy (n=429)

Age, years (SD) 53.7 (13.1) 53.2 (12.5)

Female sex 247 (56.9%) 248 (57.8%)

HEAR score (SD) 2.4 (0.7) 2.4 (0.8)

History of atherosclerotic disease 34 (7.8%) 23 (5.4%)

Hypertension 85 (19.6%) 71 (16.6%)

Diabetes mellitus 22 (5.1%) 14 (3.3%)

Current smoking 112 (25.8%) 110 (25.6%)

Hypercholesterolemia 37 (8.5%) 35 (8.2%)

Family history positive 155 (35.7%) 152 (35.4%)

BMI ≥30 kg/m2 86 (19.8%) 80 (18.6%)



     

  

     

Pre-hospital

rule-out strategy

€1349

±2051

€1960

±1808

Mean cost difference (95% CI): €611 (353 – 869), P<0.001

P<0.001

Primary outcome
Mean healthcare costs at 30 days

ED

rule-out strategy



Healthcare resource use
Pre-hospital rule-out 
strategy (n=434)

ED rule-out 
strategy (n=429)

P-value

1 additional ambulance transport 24 (5.5%) 10 (2.3%) 0.02

≥2 additional ambulance transports 2 (0.5%) 0 (0.0%) 0.16

1 ED visit 59 (13.6%) 411 (95.8%) <0.001
≥2 ED visits 5 (1.2%) 18 (4.2%) 0.006
1 GP consultation 338 (77.9%) 132 (30.8%) <0.001
≥2 GP consultations 96 (22.1%) 31 (7.2%) <0.001
Outpatient clinic visit 54 (12.4%) 46 (10.7%) 0.43
CT 12 (2.8%) 17 (4.0%) 0.33
Echocardiography 54 (12.4%) 44 (10.3%) 0.31
Treadmill 41 (9.4%) 52 (12.1%) 0.21
CAG 20 (4.6%) 20 (4.7%) 0.97
PCI 13 (3.0%) 12 (2.8%) 0.86
CABG 1 (0.2%) 1 (0.2%) 0.99
Hospitalization 32 (7.4%) 42 (9.8%) 0.21



434
Pre-hospital rule-out strategy

429
ED rule-out strategy

12 (2.8%)
Ruled-in ACS

15 (3.5%)
Ruled-in ACS

397 (91.5%)
not to ED

419 (96.5%)
Ruled-out ACS

417 (97.2%)
Ruled-out ACS

37 (8.5%) to ED
15 (3.5%) elevated troponin

100% to ED
24 (5.6%) elevated troponin

22 (5.1%) 417 (97.2%)

419 (96.5%)
Ruled-out ACS

417 (97.2%)
Ruled-out ACS

Ruled out ACS



Safety: Intention to treat

Pre-hospital rule-out
n=434

ED rule-out  
n=429

P-value

MACE

ACS

Unplanned revascularisation

Death (all cause)

Pre-hospital rule-out
n=434

ED rule-out  
n=429

P-value

MACE 17 (3.9%) 16 (3.7%) 0.89

ACS 17 (3.9%) 15 (3.5%) 0.74

Unplanned revascularisation 12 (2.8%) 13 (3.0%) 0.82

Death (all cause) 0 (0.0%) 1 (0.2%) 0.31



Safety: Ruled-out ACS

Pre-hospital rule-out
n=419 (97%)

ED rule-out 
n=417 (97%)

P-value

MACE

ACS

Unplanned revascularisation

Death (all cause)

Pre-hospital rule-out
n=419 (97%)

ED rule-out 
n=417 (97%)

P-value

MACE 2 (0.5%) 4 (1.0%) 0.41

ACS 2 (0.5%) 3 (0.7%) 0.65

Unplanned revascularisation 2 (0.5%) 3 (0.7%) 0.65

Death (all cause) 0 (0.0%) 1 (0.2%) 0.32



Favours pre-hospital
rule-out strategy

Favours ED
rule-out strategy

MACE

ACS

Unplanned revasc

Death

Point estimate of the 
risk difference (95% CI)

0.2% (-2.4% to 2.7%)

0.4% (-2.1% to 2.9%)

-0.3% (-2.5% to 2.0%)

-0.2% (-0.7% to 0.2%)

0 1 2 3-1-2-3

-0.5% (-1.6% to 0.7%)

-0.2% (-1.3% to 0.8%)

-0.2% (-1.3% to 0.8%)

-0.2% (-0.7% to 0.2%)

Intention-to-treat
population

n=434 vs 429

MACE

ACS

Unplanned revasc

Death

30-day safety: risk
difference

Ruled-out ACS
population

n=419 vs 417
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• Pre-hospital rule-out of NSTE-ACS resulted in a significant reduction of 

healthcare costs in the first 30 days (- € 611)

• MACE at 30 days was low in both groups (3.9% vs 3.7%, P=0.89)

• MACE at 30 days in patients with pre-hospital ruled-out ACS was very low
and similar to that in the patients with ruled-out ACS at the ED (<1.0%)

• Ambulances in the pre-hospital rule-out group are quickly available for new 
emergency calls

Conclusions



Implications

• Implementation in current practice

• Very low risk of MACE (0.5%) and no mortality observed in the pre-
hospital ruled-out ACS population

• Immediate reduction in healthcare costs and ED overcrowding

• Close monitoring in a registry and systematic training of ambulance 
paramedics

• New multicenter randomized non-inferiority trial
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