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Sudden cardiac arrest: Sudden unexpected
loss of the pulse due to a cardiac cause

* USA 350,000 SCASs/yr

* 7 million globally

* S Korea: 50,000/yr (140/day) el P
Unigue condition —Death =

-

AsyStoIé » | _
W R e S 1 et s

Chugh SS, et al. J Am Coll Cardiol 2004; Chugh SS, et al. rog Cardiovasc Diseases 2008




EMS Data: USA SCA Survival Stable =7%
Key Role for,Prediction and Prevention
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Strategic Approaches to Minimize SCD

LONG TERM: PREDICT & PREVENT

SHORT-TERM : PREDICT & PREVENT
IMMEDIATE

RESUSCITATION

° Causes and risk factors

* Community-based Rapid EMS Response
* Effective Primary Prevention of SCD

°* Role of Korean Cardiologist today?

° Conclusions and Summary
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Etiologies of Sudden Cardiac Death

Other: LQTS, Brugada , IVF, Congenital...

Cardiomyopathies

Chugh SS et al. Prog Cardiovasc Diseases 2008.



Global Risk Factor Rankings

1 Childhood underweight . 1 High blood pressure

2 Household air pollution P 2 Smoking (including SHS)

3 Smoking (including SHS) ) 3 Household air pollution

4 High blood pressure "\ 4 Low fruit

5 Suboptimal breastfeeding k v 5 Alcohol use

6 Ambient PM pollution - g t . 6 High body-mass index

7 Low fruit R 5 —_7 High fasting plasma glucose

8 Alcohol use t. A 8 Childhood underweight

9 High fasting plasma glucose 1 9 Ambient PM pollution

10 High body-mass index S 10 Physical inactivity

11 Iron deficiency - ‘ 11 High sodium

12 High sodium h N 12 Low nuts and seeds

Lim SS, et al. Lancet 2012; 380: 2224-60
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Coordinated Emergency Medical
Response in the Community

Bystander
CPR/AED
Response

Paramedic Adeefnced I:r;
Response e
Support




Bystander CPR:
Critical Rolein Survival
No Need to Support Breathing

° Bystanders should be
trained to recognize
cardiac arrests, implement
chest compressions

American Heart Association 2015

Chugh/CSMC



Automated External Defibrillator
Bystanders Gan Save Lives

A E D SUDDEN CARDIAC ARREST is a condition in which the heart suddenly and unexpectedly stops beating.

It causes blood to stop flowing to the brain and other organs. Sudden cardiac arrest is the leading cause of
death in North America, and it can affect people of all ages—anytime and anywhere. Follow the instructions
below to learn how to operate an automated external defibrillator (AED). It could save a life.

2 FOLLOW PROMPTS




Japan: AED Shocks in 15-40% of Public SCAs
Common Location: Vending Machines




Bystanders Begin

Multirescuer Coordinated CPR

Hands-Only CPR

Travers AH et al. Circulation 2010



SCA Epidemiology and Outcomes in Korea

Gender (Male)
Age < B5 yr
Location, Home/residency

Event area, higher than 6th floor
Event area, moved by elevator
Witness event
Bystander CPR
Prehospital AED use
Prehospital shockable rhythms
Final shockable rhythms
ROSC before ED arrival
Received epinephrine

PCl

Therapeutic hypothermia

Yang HJ...Lee MJ. J Korean Med Sci 2015 Chugh/CSMC



911 too late for >90% —Primary Prevention of SCD
The Implantable Defibrillator (ICD). Shock <10 secs

Main predictor of SCD risk:
LV ejection fraction <35%
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12 Randomized Trials (n=8,516), 20% U Mortality

Figure 2. Effect of implantable cardioverter defibrillator (/CDs) on all-cause mortality in randomized trials.

Study, Year (Reference) ICD, Control, RR (Random) Weight, RR (Random)
n/n n/n (95% CI) % (95% CI)

Primary prevention programs
MADIT, 1996 (14) 15/95 39/101
CABG Patch, 1997 (15) 101/446 95/454
CAT, 2002 (17) 13/50 17/54
MADIT Il, 2002 (16) 105/742 97/490
AMIOVIRT, 2003 (18) 7/51 9/52
COMPANION, 2004 (19) 105/595 131/617

—a— 0.41 (0.24-0.69)
] 1.08 (0.84-1.39)
— 0.83 (0.45-1.52)
—— 0.71 (0.56=0.92)
u 0.79 (0.32-1.97)
—H 0.83 (0.66-1.05)
DEFINITE, 2004 (20) 28/227 40/229 — 0.71 (0.45-1.10)
-
<
—m—
-
— -
4
¢

DINAMIT, 2004 (21) 62/332 58/342
SCD-HeFT, 2005 (22) 182/829 244/847
Subtotal 3367 3186

1.10 (0.80-1.52)
0.76 (0.65=0.90)
0.81 (0.69-0.95)

Secondary prevention programs
AVID, 1997 (23) 80/507 122/509
CIDs, 2000 (24) 83/328 98/331
CASH, 2000 (25) 36/99 84/189
Subtotal 934 1029

0.66 (0.51=0.85)
0.85 (0.67=1.10)
0.82 (0.60=1.11)
0.77 (0.65-0,91)

Total 0.80 (0.71=0.90)

l I l l
0.1 0.2 0.5 2 5

Favors ICD Favors Control

Ezekowitz J, et al. Ann Intern Med. 2007;147:251-262 Chugh/CSMC



Primary Prevention ICD Based on LVEF

Lifesaving, but cost not sustainable
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FATIENTS AT RISK
wiCD implonis 719

°* Treatments delivered in 20-30% only
° Need to treat 20 to save one life
° Important to follow guidelines, but also enhance them

Moss A, et al. Circulation 2004;110:3760-3765
Jauhar & Slotweiner. NEJM 2004;351:2542-44
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The Community as SCD Research Lab
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P.R.E.S.T.O. Network (Cedars-Sinai, Los Angeles, USA)
PREdiction of Sudden death in mulTi-ethnic cOmmunities

Portland, OR

AMERICAN MEDICAL RESPONSE"

~850 K (1.5 yr)

Ventura County, CA
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Evidence for Cumulative Role of LV Mass

Effects on SCD Risk Confirmed in Kupio
Prospective Cohort
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Independent of Ejection Fraction

mLVSD mlVH ®mLVSD + LVH

Reinier K....Chugh SS. Laukannen JA et al.

Heart Rhythm 2011;8:1177-1182 JAHA 2014
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Figure 1
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EKG Markers and LVEF

ROC Curves for Comparisons

|
0.25 0.50 0.75

1 - Specificity

ROC Curve (Area)
EF only (0.5724)

EF adjusted model (0.6407)
EF adjusted model + ECG markers (0.7243)

LVEF
Resting HR
QRSD

JIcC

Cstat 0.642
= 0.724

Net re-class
Ind. 1 22.7%

Reiner K....Chugh SS
JACC EP 2015 (Press)
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Precision Medicine for Sudden Cardiac Death
Risk Score for SCD: Identify Best Candidates for ICD

Race/Ethnicity

Medications ]
Triggers

Environment

Genetics
N
Risk
Score
100 LV
EKG |Marke Geometry

Ibros
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H Chest Pain
HDyspnea

H Syncope/Palpitations

Many Have Warning
Symptoms (4 wks)
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<1 hour <24 hours <7 days

Presence of Symptoms Prior to SCA

®911 Call
No 911 Call

N=839, middle age (35-65)

430 (51%) had symptoms

50% men, 53% women

Symptoms neglected- survival 6%
911 called- survival 32.1% (>5-fold)

T

Survival to Hospital Discharge, %

Any Symptoms Chest Pain

Marijon E.....Chugh SS. Annals of Internal Med 2015



Approaches to SCD Prevention
A Role for. Short-Term Prevention

LONG TERM: PREDICT & PREVENT

: : SHORT-TERM : PREDICT & PREVENT
Cumulative risk IMMEDIATE
Score Sub-acute warning | RESUSCITATION

Early identification patterns/monitoring Assessment of

Symptoms days- Burden
Treatment with ICD |weeks in advance

or other primary of the SCD Community
prevention modality . involved (By CPR)
Potential to

intervene and Enhancing ACLS

prevent SCD Early access to
advanced care

by screening
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S. Korea:; Air Pollution Associated with SCA
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PM, ., pg/m3 <10 156-20 20-50 >50
Number of days 245 495 1,539 205
Exposed cases 2,038 4,048 12,207 1,226

°* Those with conventional cardiac risk factors more susceptible

Kang, Si-Hyuck et al. Int J Cardiol 2016 Chugh/CSMC



Opportunities for SCD Primary
Prevention By the Korean Cardiologist

PREVENTION OF

6 CONDITIONS
Diabetes
Obesity PREVENTION
Coronary disease OF SCD
Hypertension
LV Hypertrophy
Heart failure

IMPLANTABLE
DEFIBRILLATOR

Need Improved
Risk Stratification

LIFESTYLE MEDICAL THERAPY
Smoking cessation Beta blockers
Diet ACE inhibitors
Exercise Statins etc



Strategic Approaches to Minimize SCD

Large public health burden, likely to increase
— Korea: 50,000 SCDs/yr — MAKE SCD REPORTABLE
— Critical importance of prevention

Several causes, but largely coronary disease

Community based emergency . response

— Chain of survival, bystander CPR, AED

— Community-specific factors leading to policy change like
pollution prevention (EMS-CARDIOLOGY PARTNERSHIP)

Primary Prevention: ICD useful, need better selection
— Cumulative risk score will be needed (EMS-CARDIOLOGY)
— New paradigm: Short term prevention for warning signs

Goals for Korean Cardiologist: Prevent 6 conditions:

— Diabetes, Obesity, Coronary disease,
7 7 DOC3H

— Hypertension, Hypertrophy, Heart failure -
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CES
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Heart Institute

Co-Investigators

e Karen Gunson, OHSU

* Jonathan Jui, OHSU

* Eric Stecker, OHSU

* Angelo Salvucci, Ventura County
Collaborators

* Nilesh Samani, Leicester, UK

* Michael Herold, Harvard U
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QUESTIONS?

Sumeet.Chugh@cshs.org
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