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In United States, sudden cardiac death claims 300,000 to 450,000 lives a year and represents approximately 50% of all cardiac death. Despite recent rapid progress in the management of cardiovascular disease, sudden cardiac death remains a public health problem in many developed countries.1-5) The resuscitation rates are very low, averaging from 1% to 3% in most major cities in United States.2,6) There are some data to suggest that focused attempts to reduce the time to effective defibrillation, with improved training of first responders or more widespread availability of automatic external defibrillators, provide some hope for the future.6-11)    

In Korea, the incidence of sudden cardiac death seems to be increased, however, the informations about the prevalence among general population, etiology, prognosis, outcome after emergency intervention, and current status of the management, etc., are neither available nor has been systemically studied.12) In order to develop a comprehensive medical system for the efficient management of sudden cardiac death, nationwide long-term database system needs to be established. We prospectively investigated the overall current status of the sudden cardiac death identified at the tertiary referring medical center in Korea. 13)
Patients and methods

Identification of sudden cardiac death

Sudden cardiac death was defined as a natural death due to cardiac causes, occurring within 1 hour of the onset of acute symptoms with or without previously diagnosed heart disease, if the witness is present. In unwitnessed deaths, the definition of time was extended to 24 hours after the victim was last seen to be alive and stable. 

Patients were identified from admission and discharge records at each institute (n=615). Other source of the information included interview with family members (n=15), witness (n=3), and autopsy (n=3). Information about medical history, resuscitation, prior medication, and discharge diagnosis was obtained. Biochemical data were obtained from case records. Conscious level was assessed by cerebral performance category (CPC) and Glasgow coma scale (GCS) scores. The data were collected either by internet or mailing of sudden cardiac death registry, which was categorized according to the “Utstein” recommendations.14,15) Major analyses exclude patients whose cardiac arrest was thought not to be due to cardiac disease. Cardiac diseases were: coronary artery disease, cardiomyopathy, hypertensive heart failure, valvular heart disease, and primary ventricular fibrillation.

Results

Cardiac arrest 

636 patients (mean age: 57.8(16.4 years, male:female=411:225) were registered between November 15, 1999 and July 10, 2002. The arrest was witnessed in 423 cases (66.5%) and unwitnessed in 165 cases (25.9%). In 48 cases (7.5%), this information was not available at the time of initiating event. 

The location of the arrest was recorded in 615 cases, in-hospital (288, 45.1%) and out-of-hospital (327, 52.9%). Inside hospital, emergency room was the most frequent site of having cardiac arrest (141, 49.0%). Then comes general ward (57, 19.8%), coronary care unit (30, 10.4%), intensive care unit (27, 9.4%), diagnostic or intervention laboratory such as catheterization room (21, 7.3%), and out-patient clinic (9, 3.1%) in that order. 

Of the out-of-hospital arrest, the majority of the arrest was found at home (237, 72.4%). And then, 42 (12.8%) occurred in the street and 30 (11.1%) in an ambulance from the public locations such as health club, airport, and public sports venue. Patients were transferred to the emergency room mostly via ambulance (255, 78.0%). In remaining cases, taxies (18, 5.5%), their own cars (12, 3.7%), and others (42, 12.8%) were used for transportation.      

The consciousness when the patient was identified as cardiac arrest was lost in 513 cases (80.7%), whereas 123 cases (19.3%) had it. Pulse and respiration were not detected in most of cases (72.6%, 71.2%, respectively).         

Cardiopulmonary resuscitation (CPR)

Basic life support (BLS) was given in 369 cases (58.6%). BLS included closed- chest compression (315, 85.3%), airway opening (309, 83.7%), and precordial thump (81, 22.0%). The duration between arrest and initiation of BLS was 7.4(14.8 minutes. The rate of ROSC was significantly higher if BLS was performed within 20 minutes (69% versus 31%, respectively, p<0.05). BLS was mostly initiated by medical doctors (315, 85.3%) and was given by emergency medical technicians in remaining 48 cases (13%). This finding indicates that BLS was delayed until the arrival of medical doctors or emergency medical personnels. In 261 cases (41.4%), BLS was not given due to the following reasons; dead on arrival (162, 62.1%), found dead (33, 12.6%), considered futile (24, 9.2%), and others (63, 24.1%).

Advanced cardiac life support (ACLS) included ECG monitoring (432 cases), endotracheal intubation (402 cases), IV access (414 cases), defibrillator/cardioverter (309 cases), mechanical ventilation (186 cases), and pharmacologic therapy (366 cases). The elapsed time from arrest and initiation of defibrillation was 17.4(43.9 minutes. Defibrillation was done mostly by medical doctors (303, 98.1%) and the other 6 cases were done by ambulance crew member and nurse, respectively. During ACLS, epinephrine (366, 84.7%) was the primary drug, of which dose was standard (1 mg), and then sodium bicarbonate (201, 46.5%), antiarrhythmic agents, i.e., 2% lidocaine (138, 31.%), calcium chlrolide (87, 20.1%), and norepinephrine (51, 11.8%) were also frequently used.

ECG findings 
Asystole (180, 41.6%) and ventricular fibrillation (177, 41.0%) were the most common initial documented rhythm. Next to these, electromechanical dissociation (42, 9.7%), sinus bradycardia (12, 2.8%), atrial fibrillation (9, 2.1%), complete AV block (3, 0.7%), monomorphic ventricular tachycardia (3, 0.7%), and paroxysmal supraventricular tachycardia (3, 0.7%) were initially recorded in that order. The early phase of the rhythm in cardiac arrest may be rapid ventricular tachycardia that degenerated into fibrillation, then asystole. Therefore, our finding indicates that there was a significant time delay between arrest and initiation of ECG monitoring. 

Etiolgy

306 patients (51.5%) had a cardiac arrest of cardiac origin. Cardiac causes included coronary artery disease (216, 70.6%), cardiomyopathy (39, 12.7%), valvular heart disease (21, 6.9%), idiopathic ventricular fibrillation (17, 6%), Brugada syndrome (12, 4%), hypertensive heart disease (9, 2.9%), and long QT syndrome (5, 2%). The most common cardiac cause was the coronary artey disease, however, only 117 (38.2%) had evidence of an acute myocardial infarction or ischemia. Cardiac arrest was often the final common terminal event in various noncardiac pathology (n=174) such as respiratory failure (72, 41.4%), sepsis (42, 24.1%), gastrointestinal diseases (27, 15.5%), cerebrovascular accidents (21, 12.1%), and drug intoxication (9, 5.2%).

Outcomes of patients with sudden cardiac arrest

Total duration of CPR was 48.2(52.4 minutes. Of total 441 cases who attempted CPR, 177 had return of spontaneous circulation (ROSC)(40.1%), but among them, 148 (84%) died before discharge from the hospital (38, within 20 minutes; 78, within 24 hours; 32, over 24 hours). 29 (16% of ROSC, 7% of cases who attempted CPR) survived to discharge. The duration between initiation of CPR and ROSC was 10.9(17.6 minutes.

The presence of a witness to the arrest was associated with the higher rate of ROSC and lower mortality rate than for unwitnessed arrests, but there were no statistical differences. The presence of cardiac causes significantly improved rate of ROSC than those due to noncardiac causes (62% versus 38%, respectively, p<0.05). Patients receiving defibrillation shocks within 10 minutes had significantly higher rate of ROSC than those with delayed defibrillation shocks (64% versus 36%, respectively, p<0.05). Patients with presenting ventricular fibrillation were more likely to have higher chance to ROSC (72% versus 34%) or survival to discharge (64% versus 22%) than those presenting with asystole, respectively, p<0.05. The reasons for unsuccessful termination of CPR were death (228, 36.9%), considered futile (27, 4.4%), and unwanted CPR by family (9, 1.5%).

Therapy for the patients with survival to discharge were as follows; antiarrhythmic agents (n=114), implantable cardioverter defibrillator (ICD, n=15), percutaneous transmural coronary angioplasty (PTCA, n=9), coronary artery bypass grafting (CABG, n=9).

Conclusions

Of the sudden cardiac arrests who attempted CPR, 40% of arrests were restored transient hemodynamic stability (ROSC), but 84% of patients having ROSC died prior to discharge from the hospital. Survival to discharge is likely to be improved by prompt CPR in patients with presenting ventricular fibrillation. Therefore, the introduction of earlier initiation of resuscitative efforts including automatic external defibrillator (AED) and resuscitation training scheme into schools and workplace are highly required.16-19) Nationwide database of sudden cardiac deaths and their long term follow up information might be the cornerstone of the developing efficient emergency medical systems in our country,      
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