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ERP and cardiac mortality

Forest plot showing relative risk for cardiac death associated with ERP 

J Am Heart Assoc. 2016 Sep; 5(9): e003375.



ERP and cardiac mortality

Forest plot showing relative risk for SCA associated with ERP 

J Am Heart Assoc. 2016 Sep; 5(9): e003375.



Primary outcome

• Prevalence of early repolarization in Thai population

• Long term risk of cardiac mortality in Thai population



Secondary outcome

• Determine the characteristics and potential predictors of 

malignant ERP in a resting electrocardiogram that increases the 

cardiac mortality risk a in Thai general population



Research methodology 

• Prospective cohort study



Inclusion criteria 

• Participants of the secondary survey EGAT 1 consists 2,756 

age 35–65 years olds who underwent 12 leads standard EKGs 



Exclusion criteria 

• Unreadable EKG

• Incomplete baseline characteristic

• Participants who established prior Cardiovascular disease 
before underwent the EKG



Material and methods

• All subjects underwent 12 leads standard EKGs with digital 

filters in supine position and paper speed is 25mm/s

• ECG of each participant was interpreted blindly (without clinical 

information of the participant and with an anonymous identifier) 

and random confirmed by Cardiac electrophysiology



Measurements

Baseline assessment were record

History; age, sex, educational level, occupation, tobacco 
smoking, alcohol drinking

Physical examination; BP, HR, weight, height and waist and 
hip circumference

Laboratory tests; BS, total cholesterol, LDL, HDL, TG and 
creatinine



Material and methods

• Primary endpoints are composed of all-caused of death,         
3P-MACE (CV death, nonfatal MI and nonfatal stroke) and 
sudden cardiac death



Material and methods

• Vital status of all participants using national registration system. 
We collected all of the death certificates from 1997 to 2015.



Measurements
• Electrocardiography

• A standard resting 12-lead electrocardiogram was obtained for each 
participant with a digital electrocardiograph witch paper speed is 
25mm/sec. 



Definition Early repolarization

• ERP was diagnosed if there was J-point elevation of ≥ 0.1mV in 
≥ 2 leads in the inferior (II, III, aVF) or lateral (I, aVL, V4-6) 
territory, or both.(11)

• Terminology

Pattern Descriptionn

J point The point where the QRS ends and the ST segment 

begins. 

J-point elevation An elevation of the J point ≥1 mm above the isoelectric 

baseline. 

Terminal QRS Slurring An abrupt change in the slope of the last deflection 

at the end of the QRS. 

Terminal QRS notching Low frequency deflection at the end QRS

Patton et al. Heart Rhythm. 2013;10(12):1932-63.



Statistic

• Continuous variables : Mean ± SD , t-test 

• Chi-square test.

• Cox-regression hazards models.



EKG record Identified to database 

searching (n-2,756)

EKG record screened

(n=2,689)

Unreadable EKG  

(n=54)

and participants who established 

Cardiovascular disease before 

underwent the EKG were exclude 

(n=13)

EKG matching Early 

Repolarization criteria

(n=444)

Cardiac mortality risk; all-caused of death, cardiovascular death, 

coronary heart disease deaths and sudden cardiac death

Result

EKG non Early 

Repolarization criteria

(n=2245)



Results : Baseline characteristic



Results : Baseline characteristic



Results : Baseline characteristic



Results : Baseline characteristic



Results : Pattern ERP EKG and sudden 
cardiac death 
• Prevalence of early repolarization according to J-wave morphology 

• Prevalence of early repolarization according to ER localization 



Results : Baseline characteristic



Results : Sudden cardiac death and ERP



Results : Univariate analyses of potential 
newly observed cardiac events



Results : Multivariate age and sex-Adjusted 
analyses of potential newly observed cardiac 
events



P-value 0.750 (Log-rank test)
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Graph are the estimated rates of survival at specific follow-up time points
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Results
CHD
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Graph are the estimated rates of survival at specific follow-up time points

ERP
Non-ERP

P-value 0.790 (Log-rank test)
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Results
CVS
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Graph are the estimated rates of survival at specific follow-up time points

ERP

Non-ERP

P-value 0.870 (Log-rank test)
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P-value 0.968 (Log-rank test)
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Kaplan–Meier curves showed non-significant trend of decreased survival from 

all-cause mortality in population ≤55 years old with early repolarization 

pattern compared with non-early repolarization pattern.

ERP
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old
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Conclusion

• The prevalence of ERP in Thai population was higher when 
compared to other countries in Asia. 

• ERP in middle aged populations do not predict the occurrence 
of cardiac death

• Our study supports previous reports that ERP was significantly 
associated with an increased risk of all-causes mortality in the 
young population. ERP in the younger population may 
increased risk of coronary heart disease, cardiovascular 
disease, and SCD. 



Strength

• Long term follow up 18 years 
cohort study collected 
resting surface EKG 97 % 

and nearly 100% in vital 
status and disease 
adjuration 

• Population worker cohort may 
not represent entire general 
population due to healthy worker 
effect.

• We will not be able to note the 
influence of ERP outside the 
age range of 47 to 66 years and 
more studies will be required to 
clear up the impact of ERP in 
younger individuals. 

Limitation



Thank you 
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