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Yoshio Tahara Japan Resuscitation Council (JRC)

Tzong-Luen Wang Taiwan Resuscitation Council (TRC)
Chris Wong Resuscitation Council of Hong Kong (RCHK)



Clinical spectrum of ACS

Unstable angina (UA)  Acute myocardial infarction (AMI)

atheromatous plaque disruptio

>

>

>

Sudden cardiac death

Br Heart J 1985; 53: 363-73, Engl J Med 1992; 326: 242-50.



AMI related mortality

Survival discharges: about 63,000

Total deaths: about 40,000

Mortality rate
40%

RCA ACS guidelines need to be focused on out-of-
hospital efforts to prevent sudden cardiac death.

Japanese Registry Of All cardiac and vascular Diseases (JROAD)

Ministry of Health, Labour and Welfare

Prehospital deaths

about 34,000
Still very high(33%)

Q In-hospital deaths: about 6,000

Decrease in CCU

(1970’ 20%=>2012-2014 6%)

Circ J 2018; 82: 2845-51.



The STEMI Chain of Survival

Early recognition Determination of Reperfusion
of symptoms ' treatment strategy therapy

& Emergency call to PCI capable based on findings
hospitals of 12-lead

Patients Emergency medical systems Emergency physician Interventional
(EMS) providers cardiologists

Focus on pre-hospital and emergency room
Circulation 2007: 116: 6-9. STEMI: ST elevation myocardial infarction




Final Decision In RCA

® |[LCOR has decided not to include ACS in CoSTR2020 to
coordinate with other organization guidelines (ACC, ESC
etc.).

® However, RCA would like to maintain the ACS part
because of numerous problems regarding ACS, especially
In the pre-hospital phase.

® ACS RCA guidelines from prehospital to ED phase will be
prepared according to ILCOR CoSTR2015 and JRC
guidelines 2020.

RCA

ILCOR
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SysRev: 9 Clinical questions and PICOs were analyzed and
recommendations were completed by JRC-ACS task forces.
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RCA ACS Task Force members
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RCA ACS algorithm 2021




RCA ACS Guideline 2021 algorithm

Acute Coronary Syndrome

l— | Symptoms suggestive of ischemia or infarction }——j

EMS assessment and care

*Monitor ECG and support ABCs

*Obtain 12-lead ECG. Reading and transmission are recommended
Start oxygen if necessary

*Help to take nitrate sublingually if patient wants

*Recommended transfer to emergency PCI capable facility

Primary emergency medical facility assessment and care

*Check vital signs; evaluate physical examination

*Obtain and evaluate 12-lead ECG

*Establish IV access. Consider oxygen, aspirin, nitrate and morphine
*Recommended transfer to emergency PCI capable facility

Door-in-Door-out<=0min

Concurrent ED assessment (<10minutes)

*Check vital signs; evaluate oxygen saturation

*Establish IV access

*Obtain and evaluate 12-lead ECG

*Perform brief, targeted history, physical exam

*Obtain initial cardiac marker levels, initial electrolyte and coagulation
studies

«Call for cardiologists based on in-hospital protocol

*Obtain chest X-ray, UCG

Immediate ED general treatment

Start oxygen if necessary

*Chew aspirin 162-330mg

«Nitroglycerin sublingual or spray

*Morphine 1V if discomfort not relieved by nitroglycerin

A 4

12-lead ECG

Y

ST elevation or new or presumably new LBBB;
strongly suspicious for injury
ST elevation Ml

ST depression or dynamic T-wave
inversion; suspicious for injury
Non-ST elevation ACS

Normal or non-diagnostic changes in ST
segment or T waves
Suspected NSTE-ACS

(STEMI)

(NSTE-ACS)

v

v

v

Consult with cardiologists
Do not delay reperfusion

See figure of reperfusion strategy

Consult with cardiologists
Admit to CCU or monitored bed

P
<«

positive

Consider admission to ED chest pain unit

or to appropriate bed, based on in-hospital
protocol

*ECG monitoring

*See figure of 0/1 hour algorithm using

high-sensitivity cardiac troponin

\ 4 +

Reperfusion Therapy

Strategy

Early Invasive

Elective Invasive
Strategy

Managed on
Outpatient Basis




L ACS Guideline 2021 algorithm

Acute Coronary Syndrome

/ S suggestive of ischemia or infarction
v \ \ 4

/EMS assessment and care \ Primary emergency medical facility assessment and care
*Monitor ECG and support ABCs *Check vital signs; evaluate physical examination
*Obtain 12-lead ECG. Reading and transmission are \ *Obtain and evaluate 12-lead ECG
recommended *Establish IV access. Consider oxygen, aspirin, nitrate and
Start oxygen if necessary / morphine
*Help to take nitrate sublingually if patient wants )‘/ *Recommended transfer to emergency PCI capable facility
commended transfer to emergency PCI capable facjli
\ i — Door-in-Door-out=30min
\4

EMS assessment and care

*Monitor ECG and support ABCs

*Obtain 12-lead ECG. Reading and transmission are
recommended

«Start oxygen If necessary

*Help to take nitrate sublingually if patient wants
‘Recommended transfer to emergency PCI capable facility




Prehospital 12-lead ECG

15 observational studies ~ short-term mortality Nakashima (submitted)
prehospital ECG Comtrol Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Bvents Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFSG
1.2.1 prospective
Brown, 2008 i 20 3 28 0.3% 0.18[0.01, 2.64] Pae®
Canto, 1997 a 234 239 7660 5.2% 0.41 [0.21, 0.80] —— PRe@®
Cone, 2013 0 a8 0 43 Mot estimable e® @
Diercks, 2009 130 1941 480 5157 27.4% 0,68 [0.56 0.84] - L 1 1 1]
Horeath, 20172 B 112 5 TEO1T% 0.80 [0.24, 2.73] —— -
Kawakami, 2016 i a7 1 125 03%  1.11[0.04, 27.74] PRe@®
Maring 2016 71 143 45 214 TA% 0.65[0.37, 1.14] — PRe@®
Martinani, 2011 25 475 83 1054 9.9% 0.65[0.41, 1.03] — BRE®
Ong, 2012 5 156 4 127 1.5% 1.02 [0.27, 3.87] N BERe®
Papal, 2014 16 387 32 atE BA% 0.45[0.24, 0.84] s »Eew
Quinn, 2014 551 11015 183 3048 307% 0.82 [0.69, 0.98] - PRe®
Rao, 2010 0 108 5 241 0.3% 0,20 [0.01, 3.63] *Eeee
Savage, 2014 1 63 11 218 0.6% 0,30 [0.04, 2.40] *eee
Subtotal (95% CI) 14739 13369 91.0%  0.72 [0.64, 0.81] +
Total events TE4 1101
Heterogeneity Tau®= 0.00; Chi*= 10,46, df= 11 (P=0.49) F= 0%
Testfor overall effect; £= 554 (P = 0.00001)
1.2.2 retrospective
Kobayashi, 2016 3 56 3 56 1.0% 1.00[0.19, 5.18] Y -
Souire, 2014 66 826 19 319 8.0% 1.37 [0.81, 2.32) aEE®
Subtotal (95% CI) 882 375  0.0% 1.33 [0.81, 2.20] -
Total events 69 22
Heterogeneity, Tau®= 0.00; ChiF= 013, di=1 (P=0.72), F=0%
Testfor overall effect: Z=1.12 (F = 0.26)
Total (95% CI) 15621 13744 100.0%  0.72[0.61, 0.85] ¢
Total events 833 1123

Heterogeneity, Tau®= 0,02, Chi®F=16.08, df=13 (P=0.24), F=19%
Testfor overall effect: 2= 3,92 (F = 0,0001)
Testfor subgroup differences; Chi*= 550, df=1 (P=0.02), F=81.8%

Prehospital 12-lead ECG recording with notification has lower short-term mortality than no ECG
recording or no notification among the patients suspected STEMI outside of a hospital. Prehospital 12-
lead ECG recording is recommended (strong recommendation, low-certainty evidence, Grade 1C)

0.01 0.1 1 10 100
Favours [prehospital ECG] Favours [contral]



L Supplementary oxygen in ACS

Acute Coronary Syndrome

/ S suggestive of ischemia or infarction
v \ \ 4

/EMS assessment and care \ Primary emergency medical facility assessment and care
*Monitor ECG and support ABCs *Check vital signs; evaluate physical examination
*Obtain 12-lead ECG. Reading and transmission are \ *Obtain and evaluate 12-lead ECG
recommended *Establish IV access. Consider oxygen, aspirin, nitrate and
Start oxygen if necessary / morphine
*Help to take nitrate sublingually if patient wants )‘/ *Recommended transfer to emergency PCI capable facility
commended transfer to emergency PCI capable facjli
\ i — Door-in-Door-out=30min
\4

EMS assessment and care

*Monitor ECG and support ABCs

*Obtain 12-lead ECG. Reading and transmission are
recommended

«Start oxygen If necessary

*Help to take nitrate sublingually if patient wants
‘Recommended transfer to emergency PCI capable facility




Supplementary oxygen in STEMI

Metaanalysis of 3RCTs with normoxic patients

_ Kojima (submitted)
mortal Ity Air Oxygen Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Stub, 2015 13 223 8 218 135% 1.59(0.67,3.76) 2015 S —
Hofmann, 2018 71 1446 57 1361 865%  1.17(0.83,1.65) 2018 ]
Khoshnood-1, 2018 0 41 0 46 Not estimable 2018
Total (95% Cl) 1710 1625 100.0%  1.22[0.89, 1.68] &
Total events 84 65
Heterogeneity: Tau*= 0.00; Chi*= 0.41,df=1 (P=0.52); F= 0% = t t i
Test for overall effect Z=1.24 (P = 0.22) 0.01 | 0.1 | 1 . 10 100
oxygen withholding routine oxygen

® About supplement oxygen(=6L/min) in ACS, no difference in mortality using

3RCT meta-analysis.

® \Vithholding oxygen in comparison with routine oxygen in normoxic patients
with ACS is suggested (weak recommendation, very-low certainty evidence,

Grade2D).



Door-In to door-out time

the time delay between arrival to and transfer from a non—PCl-
capable hospital (Door-in to door-out time)<30min

2013 ACCF/AHA guideline for the
management of ST-elevation
myocardial infarction recommended
DIDO time<30min.

Symptoms suggestive of ischemia or infarction
| ‘ J Am Coll Cardiol. 2013;61:e78-140.

Acute Coronary Syndrome

+ Primary emergency medical facility assessment and care
*Check vital signs; evaluate physical examination
*Obtain and evaluate 12-lead ECG
NOH-PCI *Establish IV access. Consider oxygen, aspirin, nitrate and morphine

*Recommended transfer to emergency PCI WQ\

Door-in-Door-out =30min

£ Immediate ED general treatment
’N‘,"*\ *Start oxygen if necessary
Chew aspirin 162-330mg

, % * - *Nitroglycerin sublingual or spray
Door-out > Morphine IV if discomfort not relieved by nitroglycerin




In-hospital/30-day mortality
for a DIDO time < 30 minutes vs. DIDO time > 30 minutes

Two observational studies Tanaka (submitted)
DIDOS 30min  DIDO>30min Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Wang2011 43 1600 768 13030 84.9% 0.46 [0.34,0.62] 2011
Shi2018 8 194 63 772 151% 0.51(0.25,1.04] 2018 -
Total (95% CI) 1794 13802 100.0% 0.46 [0.35, 0.61]
Total events 51 831
Heterogeneity. Tau : 0.00,Chi*f=007,df=1(P=0280),F=0% 0.01 01 1 10 100
Test for overall effect Z=5.41 (P < 0.00001) Favours < 30min Favours >30min

® A door-in—door-out (DIDO) time <30 minutes was associated with a

lower in-hospital mortality rate.
® \We suggest that DIDO time be reduced to 30 minutes or less for

STEMI patients (weak recommendation, very low-certainty
evidence, Grade 2D).



High sensitivity troponin

Consider admission to ED chest pain unit
or to appropriate bed, based on in-
sreeatono | hospital protocol hanges in ST
| *ECG monitoring —
— *See figure of 0/1 hour algorithm o~
D°“‘ftde'a”el using high-sensitivity cardiac I
=21 troponin it

|||||||||||||

rule-out (excluding NSTEMI) by performing high-sensitivity troponin
measurement at the time of visit (O hours) and 1 hour after the patient
suspected of NSTEMI. European Society of Cardiology 0/1-hour algorithm.

Eur Heart J 2016;37:267-315




the O/1-hour algorithm for diagnosing NSTEMI in the ED

16 observational studies
pooled sensmwty of 99.3%,

Study FP FN

£90.1% Nomura (submitted)
O 170

pooled spe(:1ﬁ<:1
Sensitivity (95% CI) Specificity (95% CI)

™ Sensiti\riw (95% CI) Specificity (95%

Boeddinghaus, 2017 444 821 7 1456 0.98 [0.87,0.89] 0.61 [0.59, 0. E?-] u =
Boeddinghaus, 2018, middle, BACC 92 35 2 281 0.98[0.93,1.00] 0.89 [0.85, 0.92] - -
Boeddinghaus, 2018, Okl, BACC 128 63 1 379 0.99[0.96, 1.00] 0.86 [0.82, 0.89] = -
Boeddinghaus, 2018, Young, BACC 410 i 0 45 1.00 [0.9%,1.00] 0.94 [0.83, 0.99] = —=
Jaeger, 2015 97 28 0 624 1.00 [0.96, 1.00] ©0.96 [0.94, 0.97] - -
Pickering, 2016 233 89 3 1881 0.99[0.86,1.00] 0.595 [0.94, 0.96] - n
0020406081 0020406081
pooled sensitivity and specificity, 99.3% and 91.7%
Study TP FP FN TN Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% CI) Specificity (95% CI)
Boeddinghaus, 2018, mikidle, TRAPID-AMI 48 5 19 340 0.72 [0.59, 0.82] 0.98 [0.97, 1.00] —i— u
Boeddinghaus, 2018, mikidie, BACC 97 26 2 301 0.98 [0.93, 1.00] 0.92 [0.89, 0.95] - =
Boeddinghaus, 2018, Okd, BACC 147 58 0 409 1.00 [0.98, 1.00] ©O.BB [0.84, 0.90] & =
Boeddinghaus, 2018, Okd, TRAPID-AMI 65 3z 1 327 0.98 [0.92, 1.00] 0.91 [0.88, 0.94] -u L
Boeddinghaus, 2018, Young, BACC 410 2 0 57 1.00 [0.99, 1.00] 0.97 [0.88, 1.00] e —=
Boeddinghaus, 2018, Young, TRAPID-AMI 210 B 0 203 1.00 [0.98, 1.00] 0.96 [0.93, 0.9H] . L
Mokhtarl, 2017 196 429 3 392 098 [0.96,1.00] 0.48 [0.44, 0.51] = L
Pickering, 2016 279 104 B 1B30 0.97 [0.95, 0.99] 0.95 [0.94, 0.9§] u L
Shigzakl, 2017 57 120 0 236 1.00 [0.54,1.00] 0.66[0.61,0.71] - -
Twerenbokd, 2018 361 B4 3 2319 0.99 [0.98, 1.00] 0.97 [0.96,0.97] .

q
002040608 1 002040608 1

® ESC 0/1-h algorithm 1s suggested to rule-in and rule-out patients
with non-ST-segment elevation myocardial infarction. (weak
recommendation, very low-certainty evidence, Grade 2D).



Reperfusion goals: Symptom onset-to-reperfusion < 120 min
EMS-to-Device < 90 min

Prehospital ECG interpreted by EMS or transmitted by cell phone to hospital
Pre-arrival activation of catheterization laboratory

Skip ED and straight to Cath Lab
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Symptom onset EMS Arrival Field Triage Hospital Arrival Cardiologists



CONCLUSIONS

O®ACS RCA guidelines for prehospital phase will be published on
2021 according to ILCOR CoSTR2015.

®Key issues in RCA guidelines for ACS include;

1) Prehospital 12-lead ECG with hospital notification or transmission

2) Withholding oxygen in normoxic patients with ACS

3) Door-in—door-out (DIDO) time <30 minutes in non—PCl-capable

hospital
4) Troponin to rule out ACS In low-risk patients



esuscitation
ouncil of

- Thank you for your attention
" =

JRC JAPAN RESUSCITATION COUNCIL WEBSITE

JRC BFHEH=E
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