
This is a repository copy of Electrocardiographic Findings in Patients with Acute Coronary 
Syndrome Presenting with Out-of-Hospital Cardiac Arrest.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/123653/

Version: Accepted Version

Article:

Sarak, B, Goodman, SG, Brieger, D et al. (10 more authors) (2018) Electrocardiographic 
Findings in Patients with Acute Coronary Syndrome Presenting with Out-of-Hospital 
Cardiac Arrest. American Journal of Cardiology, 121 (3). pp. 294-300. ISSN 0002-9149 

https://doi.org/10.1016/j.amjcard.2017.10.030

© 2017 Elsevier Inc. This manuscript version is made available under the CC-BY-NC-ND 
4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs 
(CC BY-NC-ND) licence. This licence only allows you to download this work and share it with others as long 
as you credit the authors, but you can’t change the article in any way or use it commercially. More 
information and the full terms of the licence here: https://creativecommons.org/licenses/ 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 

mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/


Accepted Manuscript 
 

 
Title: Electrocardiographic Findings in Patients with Acute Coronary 
Syndrome Presenting with Out-of-Hospital Cardiac Arrest 
 
Author: Bradley Sarak, Shaun G. Goodman, David Brieger, Chris P. Gale, 
Nigel S. Tan, Andrzej Budaj, Graham C. Wong, Thao Huynh, Mary K. Tan, 
Jacob A. Udell, Akshay Bagai, Keith A.A. Fox, Andrew T. Yan, Global 
Registry of Acute Coronary Events (GRACE) Investigators, Canadian Acute 
Coronary Syndromes I Investigators 
 
PII:  S0002-9149(17)31687-9 
DOI:  https://doi.org/10.1016/j.amjcard.2017.10.030 
Reference: AJC 22974 
 
To appear in: The American Journal of Cardiology 
 
Received date: 20-8-2017 
Accepted date: 13-10-2017 
 
 
Please cite this article as:  Bradley Sarak, Shaun G. Goodman, David Brieger, Chris P. Gale, 
Nigel S. Tan, Andrzej Budaj, Graham C. Wong, Thao Huynh, Mary K. Tan, Jacob A. Udell, 
Akshay Bagai, Keith A.A. Fox, Andrew T. Yan, Global Registry of Acute Coronary Events 
(GRACE) Investigators, Canadian Acute Coronary Syndromes I Investigators, 
Electrocardiographic Findings in Patients with Acute Coronary Syndrome Presenting with Out-
of-Hospital Cardiac Arrest, The American Journal of Cardiology (2017), 
https://doi.org/10.1016/j.amjcard.2017.10.030. 

 
This is a PDF file of an unedited manuscript that has been accepted for publication.  As a service 
to our customers we are providing this early version of the manuscript.  The manuscript will 
undergo copyediting, typesetting, and review of the resulting proof before it is published in its 
final form.  Please note that during the production process errors may be discovered which could 
affect the content, and all legal disclaimers that apply to the journal pertain. 

 

 



 1 

Electrocardiographic Findings in Patients with Acute Coronary Syndrome Presenting with Out-of-hospital 

Cardiac Arrest 

Bradley Sarak, MD1, Shaun G. Goodman, MD, MSc1,2, David Brieger, MBBS, PhD3, Chris P. Gale, 

MBBS, PhD4, Nigel S. Tan, MD1, Andrzej Budaj, MD, PhD5, Graham C. Wong, MD, MPH6, Thao Huynh, 

MD, MSc, PhD7, Mary K. Tan, MSc2, Jacob A. Udell, MD, MPH8, Akshay Bagai, MD, MHS1, Keith A.A. 

Fox, MB, ChB9, Andrew T. Yan, MD1, for the Global Registry of Acute Coronary Events (GRACE) 

Investigators and the Canadian Acute Coronary Syndromes I Investigators. 

From 1St. Michael’s Hospital, University of Toronto, Toronto, Canada; 2Canadian Heart Research Centre, 

Toronto, Canada; 3Concord Hospital, University of Sydney, Sydney, Australia; 4Leeds Institute of 

Cardiovascular and Metabolic Medicine, University of Leeds, Leeds, UK; 5Department of Cardiology, 

Grochowski Hospital, Warsaw, Poland; 6Vancouver General Hospital, University of British Columbia, 

Vancouver, Canada; 7McGill University Health Centre, McGill University, Montreal, Canada; 8Women’s 

College Hospital, Toronto General Hospital, Toronto, Canada; 9Centre for Cardiovascular Science, 

University of Edinburgh, Edinburgh, UK.  

Global Registry of Acute Coronary Events was funded by an unrestricted grant from Sanofi-Aventis (Paris, 

France). The Canadian ACS Registry I was sponsored by the Canadian Heart Research Center (a federally 

incorporated not-for-profit academic research organization, Toronto, Canada) and Key Pharmaceuticals, 

Division of Schering Canada Inc. These sponsors had no involvement in the study conception or design; 

data collection, analysis, and interpretation; in the manuscript writing, review, or approval; or in the 

decision to submit the manuscript for publication.  

Word count:  4022 (including title page, abstract, references) 

Running head: ECG findings in ACS with OHCA 

Corresponding author: Dr. Andrew T. Yan, St Michael’s Hospital, Division of Cardiology, 30 Bond 

Street, Rm 6-030 Donnelly, Toronto, Ontario, Canada M5B 1W8; Fax: 416-864-5159 Tel: 416-864-5465; 

Email: yana@smh.ca 

Page 1 of 22

mailto:yana@smh.ca


 2 

Abstract 

We sought to characterize presenting electrocardiographic findings in patients with acute coronary 

syndromes (ACS) and out-of-hospital cardiac arrest (OHCA). In the Global Registry of Acute Coronary 

Events (GRACE) and Canadian ACS Registry I, we examined presenting and 24-48 hour follow-up 

ECGs of ACS patients who survived to hospital admission, stratified by presentation with OHCA. We 

assessed the prevalence of ST-segment deviation and bundle branch blocks and their association with in-

hospital and 6-month mortality amongst those with OHCA. 215 (1.8%) of 12,040 ACS patients survived 

to hospital admission following OHCA. Those with OHCA had higher presenting rates of ST-segment 

elevation, ST-segment depression, T wave inversion, precordial Q waves, left bundle branch block 

(LBBB), and right bundle branch block (RBBB) than those without. Among patients with OHCA, those 

with ST-segment elevation had significantly lower in-hospital mortality (20.9% vs. 33.0%, p=0.044) and 

a trend toward lower 6-month mortality (27% vs. 39%, p=0.060) compared to those without ST-segment 

elevation. Conversely, among OCHA patients, LBBB was associated with significantly higher in-

hospital and 6-month mortality rates (58% vs. 22%, p<0.001 and 65% vs. 28%, p<0.001 respectively). 

ST-segment depression and RBBB were not associated with either outcome. 63% of bundle branch 

blocks (RBBB or LBBB) on the presenting ECG resolved by 24-48 hours. In conclusion, compared with 

ACS patients without cardiac arrest, those with OHCA had higher rates of ST-segment elevation, LBBB 

and RBBB on admission. Among OHCA patients, ST-segment elevation was associated with lower in-

hospital mortality, while LBBB was associated with higher in-hospital and 6-month mortality.  

 
 

Key words: Acute coronary syndrome, out-of-hospital cardiac arrest, electrocardiogram 
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INTRODUCTION 

Previous studies have established the importance of early ECG assessment in out-of-hospital cardiac 

arrest (OHCA) to help identify patients with acute coronary syndromes (ACS). ECGs are used to triage 

patients for immediate cardiac catheterization1 and in this setting, ECG diagnostic criteria for ST-

segment elevation myocardial infarction identify a culprit coronary lesion with a positive predictive 

value >80%2-5. Moreover, immediate coronary angiography and percutaneous coronary intervention 

(PCI) in patients with OHCA and an occluded coronary artery improves outcomes6. ST-segment 

elevation may therefore suggest a better prognosis as a marker for acute coronary thrombosis that can be 

intervened upon7. However, the prognostic value of the post-resuscitation ECG has not been thoroughly 

assessed in ACS presenting with OHCA, and few studies have included patients with a broad spectrum 

of ACS and OHCA. Accordingly, we sought to characterize electrocardiographic findings on the 

presenting and follow-up ECGs in patients with ACS and OHCA who survived to hospital admission. 

 

METHODS  

The Global Registry of Acute Coronary Events (GRACE) and Canadian Acute Coronary 

Syndrome Registry I (ACSI) were multinational, prospective, observational studies of patients with the 

entire spectrum of ACS8-10. The present study was based on the cohort of patients who participated in the 

ECG substudy of GRACE and ACSI11. The GRACE ECG substudy enrolled 7786 patients from 94 sites 

in 14 countries between March 1999 and January 2004. Patients included were those age ≥18 who were 

admitted to hospital for presumptive ACS with at least one of: ischemic ECG changes, elevated cardiac 

biomarkers, or a history of documented coronary artery disease. ACSI enrolled 4364 patients from 51 

sites in 9 provinces in Canada between September 1999 and June 2001. Patients included were those age 

≥18 who were admitted to hospital within 24 hours of symptoms suggesting acute cardiac ischemia. 

Consecutive enrollment was encouraged and patients who died before hospital admission were excluded 
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from both registries. Those with an ACS precipitated by a concurrent medical, surgical or traumatic 

event were also excluded from either registry. Patients with incomplete ECG data were excluded from 

the present analysis (n=110). In total, 12,040 patients formed the final study cohort. 

Standardized case report forms were used to collect data on patient demographics, baseline 

clinical characteristics, in-hospital management and outcomes. Follow-up was performed by telephone 

to determine vital status and the incidence of recurrent cardiovascular events. Study protocols were 

approved by local review boards and participants provided informed consent when required. 

All patients had ECGs recorded at the time of admission and at 24-48 hours after presentation, 

regardless of in-hospital interventions. ECGs were sent to the core laboratory at the Canadian Heart 

Research Centre for interpretation by trained physicians who were blinded to clinical and outcome data. 

The core laboratory had prior experience in the systematic evaluation of ECGs with excellent inter-

observer and intra-observer agreement (93-99% and 100%, respectively)11-13. The presence of ST-

segment elevation, ST-segment depression, T wave inversion, Q waves, left bundle branch block 

(LBBB) and right bundle branch block (RBBB) were recorded on the ECG according to standard 

definitions. The sum, and total number of leads with ST-segment deviation were also recorded. The 

primary outcome of this study was the frequency of presenting ECG findings according to OHCA on 

presentation. Secondary outcomes included in-hospital and cumulative 6-month mortality.  

Categorical data are presented as percentages and continuous variables as medians with 

interquartile ranges (IQR). Patients were grouped according to presentation with OHCA. We examined 

for differences between groups using the Pearson chi-squared test for categorical variables and the 

Mann-Whitney U test for continuous variables. Among ACS patients with OHCA, we determined the 

association between ST-segment deviation and bundle branch blocks with in-hospital and 6-month 

mortality. Heterogeneity testing was performed using the Breslow-Day test. The McNemar test was used 

to compare the findings of the presenting ECG and follow-up ECG. Analysis was performed using SPSS 
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(version 22, IBM) and statistical significance was set at a 2-sided p value <0.05. 

  

RESULTS 

Baseline characteristics of 12,040 ACS patients who survived to hospital admission are 

displayed in Table 1, grouped by the presence of OHCA. Patient groups are outlined in Figure 1. In total, 

215 (1.8%) of ACS patients presented to hospital after a resuscitated OHCA; they were more likely to be 

current smokers and less likely to have a history of dyslipidemia, angina, prior PCI or coronary bypass 

surgery. They more frequently had higher Killip class, GRACE risk scores and worse left ventricular 

ejection fraction. Characteristics among OHCA patients according to ST-segment elevation and LBBB 

are provided in Supplementary Tables 1 and 2. 

On the presenting ECG, patients with OHCA had significantly higher rates of ST-segment 

elevation, ST-segment depression, T wave inversion, precordial Q waves, LBBB and RBBB as 

compared to those without OHCA (Table 2). Patients with OHCA had a greater number of leads with 

ST-segment elevation and ST-segment depression, as compared to those patients without. The 

magnitude of ST-segment elevation and depression was also greater in the OHCA group (Table 3). 

Table 4 describes in-hospital management according to cardiac arrest upon presentation. Among patients 

with OHCA, the use of cardiac catheterization or in-hospital PCI was not associated with ST-segment 

elevation, ST-segment depression, LBBB or RBBB. There was a higher risk of in-hospital CABG 

among patients with ST-segment depression as compared to those without (5.1% vs. 0.0%, p=0.049). 

Compared to patients without OHCA, the group with OHCA had significantly higher rates of 

in-hospital mortality, heart failure and sustained ventricular fibrillation as well as higher cumulative 6-

month mortality (Table 5). Among patients with OHCA, those with ST-segment elevation had a 

significantly lower in-hospital mortality (21% vs. 33%, p=0.044) and a trend towards lower 6-month 

mortality (27% vs. 39%, p=0.060) compared to those without ST-segment elevation. Conversely, among 
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patients with OHCA, LBBB was associated with significantly higher in-hospital and 6-month mortality 

rates (58% vs. 22%, p<0.001 and 65% vs. 28%, p<0.001 respectively), while ST-segment depression 

and RBBB were not associated with either (Figure 2). Among patients with OHCA in GRACE only 

(n=7769), there was no association between the presence of ST-segment elevation in aVR with in-

hospital mortality (50% vs. 31%, p=0.16). However, ST-segment elevation in aVR was associated with a 

significantly higher cumulative 6-month mortality (64% vs. 37%, p=0.048).  

With regard to heterogeneity testing, RBBB was not associated with in-hospital mortality in 

either group (Breslow-Day p=0.61). LBBB was associated with a greater increase in in-hospital 

mortality in the OHCA group (Breslow-Day p=0.049; p<0.001 for both). ST-segment elevation was 

associated with lower in-hospital mortality in OHCA patients but higher in-hospital mortality in non-

OHCA patients (Breslow-Day p=0.003; p=0.044 and p<0.001 respectively).  

RBBB was not associated with 6-month mortality in either group (Breslow-Day p=0.41). 

LBBB was uniformly associated with higher 6-month mortality in those with and without OHCA 

(Breslow-Day p=0.19, p<0.001 for both). ST-segment elevation was associated with lower 6-month 

mortality in OHCA patients but higher 6-month mortality in non-OHCA patients (Breslow-Day p=0.02; 

p=0.06 and p=0.038 respectively).  

Among 208 patients who survived to the 24-48 hour follow-up ECG, those with OHCA had 

higher rates of LBBB and precordial Q waves, but not RBBB, as compared to those without (Table 6). 

Overall, among those patients with OHCA, the frequencies of LBBB and RBBB were lower on the 24-

48 hour follow-up ECG as compared to the presenting ECG (7.2% vs. 13%, p=0.019 and 3.8% vs. 11%, 

p=0.001, respectively). In total, 63% of bundle branch blocks (either RBBB or LBBB) on the presenting 

ECG were transient, and had resolved by 24-48 hours.  

 

DISCUSSION 
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In this ECG core laboratory substudy of over 12,000 patients with ACS who survived to 

hospital admission, those with OHCA had higher initial rates of ST-segment elevation, LBBB and 

RBBB, as compared to ACS patients without. Among those with OHCA, ST-segment elevation was 

associated with lower in-hospital mortality, while LBBB was associated with higher in-hospital and 6-

month mortality. RBBB was not associated with either in-hospital or 6-month mortality.  

Post–cardiac arrest ECG changes are frequent and less specific for ACS than in the non-

OHCA setting14. This may be secondary to metabolic and electrophysiological impact of the cardiac 

arrest itself or to the brain-heart connection15. Therapeutic hypothermia also has an impact on 

electrocardiographic findings16, 17. Nevertheless, there is general agreement that patients resuscitated 

from OHCA with ST-segment elevation should undergo emergent coronary angiography1-5. 

Outcomes of resuscitated patients after ischemic OHCA are poor and prognostication is 

challenging6, 18, 19, though presenting clinical features, quality of resuscitation and neurologic assessment 

can help predict in-hospital and long term mortality20-23. Given the complex, multisystem nature of post-

resuscitation care, we recognize that ECG findings may provide prognostic insights into only one aspect 

of recovery. Nevertheless, the prognostic value of the presenting ECG has not been well studied, and it 

is possible that it may predict cardiac outcomes in addition to guiding early invasive management.  

Pleskot et al demonstrated higher long-term survival rates among 149 patients hospitalized 

with STEMI in the setting of OHCA as compared to patients without STEMI7, but there are limited data 

replicating this finding24. Our results support the notion that ST-segment elevation is associated with 

improved outcomes in patients with ACS and OHCA. This may reflect earlier recognition of an ischemic 

etiology for cardiac arrest, and an infarct related arterial occlusion that can be treated medically or 

interventionally. Indeed, in our analysis, patients with OHCA received more fibrinolytic therapy and had 

a shorter median time to cardiac catheterization from hospital arrival. However, they did not have higher 

overall rates of cardiac catheterization or PCI as compared to patients without OHCA. Moreover, among 
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those with OHCA, ST-segment elevation was not associated with increased rates of cardiac 

catheterization. This likely reflects a generally less aggressive catheterization strategy in ACS 

management over a decade ago; at the time of data collection, fibrinolysis was the mainstay of 

reperfusion therapy. The majority of patients were not considered for primary PCI, although, it is also 

possible that higher risk ACS patients were paradoxically managed more conservatively.  

With respect to bundle branch blocks, previous studies in the general population have 

demonstrated that presenting RBBB, but not LBBB, is independently associated with worse outcomes 

following ACS25, 26. Grand et al, in a substudy of the Targeted Temperature Management Trial, found 

that RBBB but not LBBB, was associated with significantly higher 6-month mortality in the unadjusted 

model only. They also observed that the majority of bundle branch blocks (92%) had resolved 4 hours 

after admission27. While the prevalence of bundle branch blocks in this study (22%) is similar to that 

previously reported (21-24%)16, 27, the presence of LBBB was strongly associated with worse short- and 

long-term outcomes, while RBBB was not. This may relate to patient selection as we only studied 

patients with OHCA in the setting of ACS. Our cohort also had a lower rate of transient bundle branch 

block as compared to Grand et al (63% vs 92%)27 which might imply that fewer patients had temporary 

ischemia to the conduction system or a higher prevalence of pre-existing bundle branch blocks.  

Importantly, LBBB and Q waves have potential confounders that must be considered. In the 

setting of ACS, they can indicate acute cardiac injury from active ischemia, but also may represent pre-

existing and more severe underlying coronary artery disease, structural heart disease and left ventricular 

dysfunction26, 28. These might in part contribute to the worse outcomes associated with LBBB and were 

not accounted for in this study. Nevertheless, the association between LBBB with in-hospital mortality is 

striking, and this remained true at 6 months. There was also less heterogeneity observed with respect to 

bundle branch blocks and outcomes as compared to ST-segment changes.   

We believe the findings of this study are relevant to current clinical practice, but we recognize 
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that the results may be different from real world data of today, where primary PCI is more readily 

available and targeted temperature management is standard of care. However, our primary objective was 

to assess presenting ECG findings, which should not be influenced by contemporary in-hospital 

management. Moreover, outcome and follow-up ECG analysis were purposefully limited in light of the 

aforementioned limitations. Understanding this, our study is hypothesis generating and suggests that the 

presenting ECG should be re-considered as a readily available and easy to interpret tool that may help 

predict cardiac outcomes after guiding early invasive management.  

Our study has important strengths. We studied a large, prospective, multinational, registry 

cohort that included the entire spectrum of ACS and only ischemic OHCA. A validated core laboratory 

independently assessed all ECGs, thereby enhancing the internal validity of the results12, 13. Our clinical 

endpoints focused on vital status, and 6-month mortality data were available for majority of patients. 

Heterogeneity in the relationship between ECG findings and outcomes was assessed. 

We also acknowledge several study limitations. First, patients who died before admission 

were not included. Second, given the relatively small number of patients with OHCA, there was 

inadequate power to assess the independent prognostic value of ECG findings. We did not account for 

ST-segment elevation caused by cardiac contusion during CPR29, 30, nor LBBB associated with 

myocardial dysfunction, heart failure and cardiac comorbidities26, 28. Third, we lacked data to calculate 

QRS score for myocardial infarction size and we did not record post-arrest ICD implantation. Fourth, 

historical ECGs were not available and it is therefore unknown which ECG findings were present prior 

to OHCA. Lastly, as previously discussed, we utilized data from more than a decade ago.  

In conclusion, compared to ACS patients without cardiac arrest, those with OHCA who 

survived to hospital admission had higher rates of ST-segment elevation, ST-segment depression, T-

wave inversion, precordial Q waves, LBBB and RBBB. Among ACS patients with OHCA, ST-segment 

elevation was associated with a lower in-hospital mortality, while LBBB was associated with higher in-

Page 9 of 22



 10 

hospital and 6-month mortality. These findings suggest that the presenting ECG features may be 

valuable in predicting cardiac outcomes, in addition to guiding initial cardiac management. Further 

research is required using a more contemporary patient cohort.  
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FIGURE LEGENDS 

Figure 1. STROBE flow diagram of the study population 

Figure 2. In-hospital and 6-month mortality among patients with OHCA according to ECG finding 

 

Table 1. Baseline patient characteristics according to cardiac arrest upon presentation 
 

Variable  
    Cardiac Arrest 

p-value 
No (n=11825) Yes (n=215) 

Age (years)*  66 (56, 75) 64 (55, 74) 0.25 
Gender female 33% 31% 0.52 
Current smoker 29% 38% 0.006 
Diabetes mellitus 24% 24% 0.94 

Hypertension  55% 50% 0.12 
Dyslipidemia  46% 33% <0.001 
Prior angina pectoris 57% 40% <0.001 
Prior myocardial infarction  32% 28% 0.19 

Prior heart failure  11% 9.9% 0.69 
Prior transient ischemia attack or stroke 7.9% 8.0% 0.99 
Prior percutaneous coronary intervention  15% 8.0% 0.004 

Prior coronary bypass  12% 7.5% 0.039 
Systolic blood pressure (mmHg)* 142 (124, 162) 123 (101, 144) <0.001 
Diastolic blood pressure (mmHg)* 80 (70, 91) 72 (60, 90) <0.001 
Heart rate (bpm)* 75 (64, 89) 88 (70, 110) <0.001 
Killip class    
     I  82% 64% <0.001 
     II  15% 15%  
     III 3.4% 10%  
     IV 0.5% 11%  
Serum creatinine (µmol/L)* 90 (79, 108) 102 (85, 123) <0.001 
Initial cardiac biomarker(s) elevated** 42.0% 45% 0.40 
GRACE risk score** 128 (105, 154) 191 (163, 227) <0.001 

 
*Median (25th, 75th percentile) 
**C ardiac biomarkers included creatine kinase (CK), creatine kinase-myocardial band (CK-MB), or troponin 
depending on the local site, based on its upper limit of normal  
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Table 2. Presenting ECG findings according to cardiac arrest upon presentation 
 

Presenting ECG findings (excluding aVR) 
     Cardiac Arrest 

p-value 
No (n=11825) Yes (n=215) 

Complete left bundle branch block 4.5% 12% <0.001 

Complete right bundle branch block 4.7% 10% <0.001 
Any ST deviation ≥0.5mm 75% 82% 0.014 
ST elevation ≥1.0mm in ≥ 2 contiguous leads 32% 54% <0.001 
ST depression ≥0.5mm in any lead 51% 65% <0.001 
T wave inversion in ≥2 contiguous leads 27% 21% 0.047 
Q wave in ≥2 precordial leads 14% 21% 0.004 
Q wave in I and aVL 3.3% 2.3% 0.44 
Q wave in II and aVF 4.6% 4.2% 0.78 

    
 

  
 
 

 
Table 3. Quantitative presenting ECG findings according to cardiac arrest upon presentation 
 

Presenting ECG findings (excluding aVR) 
    Cardiac Arrest 

p-value 
No (n=11825) Yes (n=215) 

Sum of ST elevation ≥1.0mm in all leads  0 (0, 3) 2 (0, 9.5) <0.001 
Number of leads with ST elevation ≥1mm 0 (0, 2) 2 (0, 4) <0.001 
Sum of ST depression ≥0.5mm in all leads* -0.5 (-2.5, 0) -2 (-6, 0) <0.001 
Number of leads with ST depression ≥0.5mm 1 (0, 3) 2 (0, 4) <0.001 
 
Data expressed as median (25th, 75th percentile) 
*Magnitude of ST depression expressed as negative    
 
 
Table 4. In-hospital management, angiographic findings and left ventricular systolic function according to cardiac 
arrest upon presentation 
 

Variable  
    Cardiac Arrest  

p-value 
           No (n=11825) Yes (n=215) 

Left ventricular function*    
     Normal  54% 36% <0.001 
     Mildly impaired 24% 24%  
     Moderately impaired 19% 32%  
     Severely impaired 2.6% 8.4%  
    
In-hospital management    
     Fibrinolytic therapy 18% 41% <0.001 
     Intravenous inotropes in first 24 hours** 3.9% 40% <0.001 
     Intravenous nitrates in first 24 hours** 44% 29% 0.001 
     Amiodarone in first 24 hours** 4.1% 39% <0.001 
     Cardiac catheterization 50% 47% 0.27 
     Median time to cardiac catheterization (d)^ 3 (1,6) 1 (0,4) 0.001 
     Percutaneous coronary intervention 26% 29% 0.34 
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     Coronary bypass surgery 3.8% 3.3% 0.69 
    

Coronary angiographic narrowing*** 
     ≥50% left anterior descending  65% 69% 0.43 
     ≥50% left circumflex  50% 56% 0.29 
     ≥50% right coronary  58% 59% 0.92 
     Triple vessel or left main 30% 31% 0.94 
    
Discharge medications (hospital survivors only)    
     Aspirin 89% 87% 0.45 
     Oral anticoagulant 7.6% 16% <0.001 
     Beta blocker 77% 76% 0.89 
     ACE inhibitor / angiotensin receptor blocker 62% 71% 0.024 
     Lipid lowering agent 63% 62% 0.88 
     Amiodarone^^ 4.6% 12% 0.001 

   
*Data available for n=7175 who had LVEF assessment in hospital 
**Data available for n=7684 in GRACE only 
*** Data available for n=4348 who had cardiac catheterization in hospital; patients with previous coronary 
bypass surgery were excluded from angiographic analysis 
^Median (25th, 75th percentile) 
^^Data available for n=6712 in GRACE only  
 
 
 
Table 5. Clinical outcomes in-hospital and at 6 months follow-up according to cardiac arrest upon presentation 
 

Clinical outcome 
     Cardiac Arrest 

p-value 
No (n=11825) Yes (n=215) 

In-hospital outcomes    
     Death 3.9% 27% <0.001 
     Myocardial re-infarction 8.0% 11% 0.084 
     Heart failure* 15% 30% <0.001 
     Cardiac arrest/ ventricular fibrillation** 4.2% 34% <0.001 
     

6-month outcomes    
     Cumulative mortality*** 8.1% 33% <0.001 
    
*Data available for n=7698 
**Data available for n=7704  
***Data available for n=10715 
 
 
Table 6. 24-48 hour follow-up ECG findings according to cardiac arrest upon presentation 
 

 Presenting ECG findings 
     Cardiac Arrest 

p-value 
No (n=11825) No (n=11825) 

Complete left bundle branch block 3.9% 7.2% 0.016 
Complete right bundle branch block 4.5% 3.8% 0.64 
Q waves in ≥2 precordial leads 14% 24% <0.001 
Q waves in I and aVL 8.4% 10% 0.37 
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Q waves in II and aVF 21% 23% 0.46 
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