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Why Do Research?

To Improve patient care:

Saving lives by knowledge creation,
Improving systems

Data drives policy
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Why Do Research?

It’s all about the patient!



IMPROVEMENTS
IN SURVIVAL FOR

IN SINGAPORE
OVER 10 YEARS

It’s about understanding and

improving the system!




CARE Study

NV Largest and most comprehensive OHCA study to date

VCARE I Epidemiology of OHCA in Singapore -1 Oct 2001 to
30 Apr 2002

\VCARE I1:  Prospective clinical trial of adrenaline in OHCA -1
Oct 2002 to 14 Oct 2004

NV CARE I11: Geospatial analysis of ambulance demaind - 1
January 2006 to 31 May 2006

\VCARE 1V Ongoing
NV @an Asian Resuscitation Outcomes Study (PAROS)



>2000 Out-of-Hospital Cardiac Arrest/year
>65% of OHCA Deaths were In Independent,
Economically Active Patients Age <70
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Early Access

CARE Study: EMS Response Time
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Fast Response Paramedic (FRP)

Vv One-man crew, equipped with AED
V' Currently 9 FRPs in service

Vv'Shown to reduce response times by an
average of almost 5 minutes

Vv Adding more Firebiker units







Survival Outcomes with the
Introduction of Intravenous
Adrenaline in the Management of
Out-of-Hospital Cardiac Arrest

(CARE Il Study)

Dr Marcus Ong Eng Hock

MBBS, FRCS (A&E) Ed, MPH (VCU), FAMS

Consultant, Director of Research and Senior Medical Scientist

Dept of Emergency Medicine, Singapore General Hospital
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Improved OHCA survival over 10 years

2001-2004 | 2010-2012 | Adjusted OR*

n=2428 n=3026 (95% Cl)

Survival - All Arrests
Discharged alive or Alive at
30 days

Good neurological function 28 (1.2%) 53 (1.8%) 1.7 (1.1-2.8)
Survival - Utstein Style

38 (1.6%) 97 (3.3%) 2.2 (1.5-3.3)

Discharged alive or Remain
alive at 30 days
Good neurological function

7/280 (2.5%)  35/317 (11.0%) 9.6 (2.2 —41.9)

6/280 (2.1%) 22/317 (7.0%) 6.0 (1.3 - 27.0)

*adjusted for age, gender, and history of heart disease



It’s about innovation and
progress !



Implementation of DA-CPR



AED on Wheels Program






Therapeutic Hypothermia Treatment

Cooling the body can ‘cut risk
of fatality’ after cardiac arrest

By POON CHIAN HUI

CARDIAC arrest sufferers can be
kept alive using a new technigue
that cools their bodies to below
the normal temperature and then
slowly reheats them.

The “therapentic hypothermia™
treatment more than triples their
chances of surviving, according to
preliminary results of a clinical tri-
al in Singapore.

It also reduces the risk of brain
damage - a common problem
among those who live.

The technique - which is al-
ready used in countries such as
Anstralia - spells new hope for the
1,500 people in Singapore who suf-
fer a cardiac arrest outside hospi-
tal ewery year.

At the moment, thedr sarvival
rate is a dismal 2.7 per cent.

First, the patient’s body is rapid-
ly cooled to between 32 deg C and

34 deg C. This is done either by
wrapping large cooling-gel pads
around the torso and legs or by
pumping cool saline into a cathe-
ter that is inserted into the body.

The temperature is then main-
tained for 24 hours while the pa-
tient is put into a medically in-
duced coma.

After that, the body is gradually
warmed to the normal 36.5 deg C.

Bringing the temperature down
helps to save barely alive cells,
said Associate Professor Marcus
Ong, who is the lead researcher in
the trial at Singapore Ceneral Hos-
pital {SGH]).

This is becanse when oxygen is
cut off during a cardiac arrest, “it
starts a chain reaction that ulti-
mately leads to cell death”.

But when the cells are cooled,
they do not need as much oxygen,
which reduces the damage.

HIf left alone, the area of dam-

age would increase and becomes
permanent,” added Prof Ong, a
senior consultant in emergency
medicine at the hospital.

Forty cardiac arrest patients
aged 18 to 80 were involved in the
clinical trial between 2008 and
last year.

Miost of the survivors given con-
ventional intensive care ended up
in a coma or vegetative state.

By contrast, more than half of
the patients who received the hy-
pothermia treatment woke up
with minimal brain damage.

They include information tech-
nology manager Peng Hua, who
collapsed snddenly at work last
September.

Colleagnes and paramedics man-
aged to resuscitate him. And by
the time the 39-year-old arrived
at hospital, his heart had started
beating again.

He was then cooled and slowly

“Therapeutic hypothermia” lowers the body temperature and protects neurological function
----> survival increased from 16% (4 survivors) to 44% (11 survivors) .

Pilot prospective study of therapeutic hypothermia for treatment of post-cardiac arrest
patients. Ng M, Wong AS, Chew HC, Shahidah N, Pek PP, Poh J, Chin CT, Chua TS, Ong
ME. Int J Cardiol. 2014 May 15;173(3):612-3



PEC Pilot Initiatives
Alignment with PEC Lifecycle
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PEC Pilot Initiatives

Supplies
Restock Pilot

Emergency I'

Mobile App for Public/ Community Responder Pilot

Pilot

Paramedic Mobile Device Pilot

SCDF Operations Centre Pilot Qs .
Assurance Pilot

IBCR (Incremental build of Case Record) Pilot
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Presenter
Presentation Notes
The PEC Pilot initiative modules have been selected from the list of projects of PEC IT blueprint based on:
Project heat map scores
Overall impact on clinical effectiveness, operational effectiveness and customer satisfaction
Potential Internal and external dependencies
Potential speed of implementation

The purpose of the pilot is to test the potential technology solutions identified as part of the To-Be Blueprint design. These solutions will be implemented for a select group of users (2 ambulances, 3 crew members per ambulance). The Pilot will also include setting up of a dedicated pilot operations centre for end to end case monitoring – from first call to handover at ED. 1 or 2 emergency departments will also participate in the pilot to complete the desired level of integration capabilities such as pre – registration and feedback on cases.


It’s about impacting policy!

Pre-hospital Emergency Care

5 Year Plan (2009 — 2014)




It’s about impacting our
communities!

Dispatcher-Assisted First Responder Programme

(DARE)
DERE
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Fig. 1: Utstein flow
chart for 2011-2014

Non-EMS cases
90 (1.4%)

Total cases 6568

Resuscitation not

EMS cases
6,478 (98.6%)

attempted 0

Non-cardiac etiology
1738 (26.8%)

Resuscitation attempted
6478

Cardiac etiology
4546 (70.2%)

Unwitnessed
1772 (39%)

N

Witnessed by bystander

2476 (54.5%)

Witnessed by EMS
298 (6.5%)

/

Initial rhythm
asystole/PEA/Unknown
unshockable 1694 (68.4%)

Initial rhythm
VF/VT/unknown shockable
778 (31.4%)

Died in ED
547 (70.3%)

Admitted to hospital
231 (29.7%

—

Died in hospital
130 (16.7%)

%

Unknown initial rhythm
4 (0.2%)

Discharged Alive or
Remain Alive at 30 days
101 (13.0%)

Neurological Status CPC

1lor2:

63 (8.1%)



Presenter
Presentation Notes
Overall utstein survival flowchart from 2010-2014, the overall survival over the 5 years is at 13.1%. 
From 2010-2014, the survival rates rose slightly from 13.0 to 13.8%


(“Table 1: Temporal trends in characteristics and outcomes of OHCA from 2011-2014

Characteristics

Age, year , median (IQR)

Age <65years, n (%)

Age >/=65years, n(%)

Gender- Male, n (%)

Race, Chinese, n (%)

Medical history- none, n (%)

Patient brought in by EMS, n (%)
Location of OHCA- residential, n (%)
OHCA witnessed, n (%)

Initial arrest rhythm- shockable, n (%)
EMS response time, min, median (IQR)
(call- arrival at scene)

Bystander CPR, n (%)

Bystander AED applied, n (%)
Mechanical CPR, n (%)

Pre-hospital defibrillation, n (%)
Pre-hospital advanced airway, n (%)
Pre-hospital drug administration, n (%)
Cause of arrest- cardiac etiology, n (%)
Emergency PCl performed, n (%)
Emergency CABG performed, n (%)
Hypothermia therapy initiated, n (%)
ECMO therapy initiated, n (%)

Outcomes

Survival , n (%)(discharge alive/
remain in hospital 30d post-arrest)
Utstein survival, n(%)

Post arrest CPC (1/2), n (%)
Post-arrest OPC (1/2), n (%)

2011
(n=1376)

65(53.0-77.0)
686 (49.9)
690 (50.1)
934 (67.9)
892 (64.8)
167 (12.1)
1362 (99.0)
982 (71.4)
886 (64.4)
251 (18.2)

7.78(5.90-10.28)
302 (21.9)
25 (1.8)
162 (11.8)
324 (23.5)
1132 (82.3)
634 (46.1)
1063 (77.3)
35 (2.5)
0(0.0)

17 (1.2)
1(0.1)

48 (3.5)
20(11.6)
24 (1.7)
24 (1.7)

2012
(n=1440)

66(54.0-78.0)
667 (46.3)
773 (53.7)
911 (63.3)
984 (68.3)
182 (12.6)
1421 (98.7)
982 (68.2)
836 (58.1)
279 (19.4)

8.42(6.42-10.94)
466 (32.4)
26 (1.8)
633 (44.0)
367 (25.5)
1201 (83.4)
696 (48.3)
1002 (69.6)
41 (2.8)
0(0.0)

23 (1.6)
0(0.0)

52 (3.6)
22(12.8)
32(2.2)
31(2.2)

2013
(n=1734)

68(55.0-79.8)
753 (43.4))
981 (56.6)
1129 (65.1)
1225 (70.6)
199 (11.5)
1712 (98.8)
1234 (71.5)
1017 (58.6)
302 (17.4)

8.8(6.57-11.82)
741 (42.7)
42 (2.4)
1249 (72.0)
422 (24.3)
1515 (87.4)
871 (50.2)
1164 (67.1)
68 (3.9)
3(0.2)

62 (3.6)
3(0.2)

69 (4.0)
28(13.5)
34 (2.0)
31(1.8)

2014
(n=2018)

68(55.0-80.0)
849 (42.1)
1169 (57.9)
1305 (64.7)
1340 (66.4)
255 (12.6)
1983 (98.3)
1466 (72.6)
1230 (61.0)
341 (16.9)

9.5(7.52-12.07)
1016 (50.4)
71 (3.5)
1452 (72.0)
556 (27.6)
1741 (86.3)
1050 (52.1)
1372 (68.0)
96 (4.8)

6 (0.3)

113 (5.6)
11 (0.5)

75 (3.7)
31(13.8)
56 (2.8)
55 (2.7)

P for trend

<0.001
<0.001

0.078
0.001
0.759
0.333
0.041
0.002
0.295

<0.001
<0.001
0.003
<0.001
0.025
<0.001
0.003
<0.001
0.009
0.122
<0.001
0.013

0.901
0.923
0.245
0.26


Presenter
Presentation Notes
Temporal trend over the years�took p<0.05 to be statistically significant
Characteristics that are significant includes: age, whether the arrest is witnessed, EMS response times, BCPR, BAED, use of mechanical CPR, cause of arrest and initiation of PCI, hypothermia and ECMO

AGE INCIDENCE BY AGE GROUP


OHCA incidence(per 100,000 population)
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Presenter
Presentation Notes
1st graph on OHCA incidence rates
Whether its population adjusted or age standardised, similar pattern of increase as the >/=65yo age group
Whereas the <65yo pretty much level


Prevalence of medical history among OHCA by year,2011-2014

60

No medical Heart disease Diabetes Cancer Hypertension  Renal disease Respiratory Stroke Hyperlipidemia
history mellitus disease

m2011 w2012 w2013 m2014


Presenter
Presentation Notes
Mentioned on wed to remove this graph- I will remove from the manuscript but leave it in the ppt


Survival rates %
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OHCA interventions and witnessed VF/VT survival
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Presenter
Presentation Notes
Witnessed VF survival rate in between BCPR and BAED rates


% survival rates
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Presenter
Presentation Notes
Again from the graph u saw on wed
Survival in column
BCPR and BAED are the line graphs
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It’s about impacting the world!




Pan Asian
Resuscitation
Outcomes Study

A/Prof Marcus Ong Eng Hock
Senior Consultant, Director of Research and Clinician Scientist
Dept of Emergency Medicine, Singapore General Hospital

Assoc Professor, Office of Clinical Sciences

Duke-NUS Graduate Medical School, Singapore
Consultant, Ministry of Health, Hospital Services Division,
Singapore




Participating Countries

\ New PAROS Applicants: India, Qatar



Pan-Asian Resuscitation Outcomes Study Phase 2

Out-of-Hospital Cardiac Arrest Presenting to the
EMS Dispatch in the Asia Pacific

Sites Implementing Dispatcher-assisted Sites Not Implementing Dispatcher-
Cardiopulmonary Resuscitation assisted Cardiopulmonary Resuscitation
(Intervention)

h ‘hi Si_tesl’d 2009 Sites Phase 1 “historical’
Phase 1 *historical” data ( ) Phase 1 “historical’ data (2009-2011)/minimum 6 data

_2911)(m|n|mum 6 months run- months ‘run-in’ period before implementation
in” period before implementation

Basic Package Implemention Comprehensive Package Implemention
e Dispatcher-CPR Dispatcher-CPR protocol
protocol Training program
e Training program Quality measurement tool
Quality Improvement Program
Community Education Program

Collection of Out-of-
Hospital Cardiac
Arrest data only

|

Collection of Out-of-Hospital Cardiac Arrest and
Dispatcher CPR data




Results - Incidences and Outcomes of OHCA

Malaysia
(Kuala Lumpur, .
Singapore
Kota Bahru, gap
Penang)

For EMS cases

Thailand
(Bangkok,
Songkla)

Taiwan UAE
(Taipei) (Dubai)

Korea

0 Il
(Seoul) NEre

~

Lol RIS 29,582,011 10,249,679 2,760,439 5,076,700 2,576,384 2,650,968 2,003,170 55,899,351
Total number of all cases 51377 7990 389 3023 573 3023 405 66780
Total number of EMS cases 51377 7990 343 2958 299 3023 405 66395
Utstein (Witnessed, VF) (%)
Total 2199 669 5 321 11 122 46 3373
Incidence rate per 100 000 7 7 0 6 0 5 2 6
1007
EMS ROSC 772 (35.1) 154 (23.4) 0 (0) 36 (11.2) 1(9.1) 38 (31.1) 6 (13.0) (2(9))08)
Not 782/1809

ED ROSC . . . . . .

Available 294 (56.2) 1(25.0) 98 (30.4) 1(9.1) 62 (50.8) 9 (19.6) (43.2)

. o 374/634

Survived to admission (59.0)! 290 (43.3) 0 (0) 84 (26.1) 1(9.1) 23 (18.9) 10 (21.7) 959 (28.4)
Survived to discharged /
Alive at 30t day post 686 (31.2) 206 (30.8) NIL 37 (11.5) NIL 23 (18.9) 7 (15.2) 635 (18.8)
arrest
Post Arrest CPC 1/2 463 (21.1) 122 (18.2) NA 23 (7.1) NA 20 (16.4) 7 (15.2) 636 (18.9)

1 pata not available from Tokyo and Aichi



DARC

Variables

Unadjusted OR
(95% Cl)

Adjusted OR
(95% Cl)

Bystander CPR

Bystander AED

Response time 8 min or less

Ambulance defibrillation

Mechanical CPR by EMS

Pre-hospital Advanced Airway

Epinephrine

Hypothermia




AHA ReSS International Group
Collaboration to Advance
Resuscitation Science Award 2014

\

Collaborators from
Malaysia, Taiwan, Korea,
and Japan attending the
award ceremony
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