HGi strc sau ngirng ho hap tuan

hoan — Cap nhat ACLS 2017
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Ton thuong ndo thiéu oxy
Suy tim sau ngirng tuan hoan
Ton thuong thiéu mau

Toén thuwong can nguyén nglrng tuan hoan

dang ti€p dién



Kiém soat than nhiét

Kiém soat huyét dong

Thong khi nhan tao sau ngirng tuan hoan
Kiém sodt co giat — chéng phu ndo

Panh gia tién lwong sau ngirng tuan hoan

Can thiép nguyén nhan gay ngirng tuan hoan



Ventilation

Metabolic Hemodynamics

Neurological Cardiovascular
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Adult Immediate Post—-Cardiac Arrest Care Algorithm—2015 Update

1

Return of spontaneous circulation (ROSC)

2 !
' Optimize ventilation and oxygenation

* Maintain oxygen saturation 294%
* Consider advanced airway and waveform capnography
* Do not hyperventilate

N

- l

Treat hypotension (SBP <90 mm Hg)

|
|

Doses/Details

Ventilation/oxygenation:
Avoid excessive ventiation.
Start at 10 breaths/min and
titrate to target PETCO, of
35-40 mm Hg.

When feasible, titrate Fo,
to minimum necessary to
achieve SpO, =294%.

IV bolus:

Approximately 1-2 L
normal saline or lactated
Ringer’'s

Epinephrine IV infusion:
0.1-0.5 mcg/kg per minute
(in 70-kg adult: 7-35 mcg
per minute)

Yes STEMI

© 2015 American Heart Assocation

mine usion:
5-10 meg'kg pet minute
Norepinephrine

IV infusion:

0.1-0.5 mcg/kg per minute
(in 70-kg adult: 7-35 mcg
per minute)

e Hypovolemia

* Hypoxia

¢ Hydrogen ion (acidosis)
e Hypo-/hyperkalemia

* Hypothermia

e Tension pneumothorax
e Tamponade, cardiac

* Toxins

e Thrombosis, pulmonary
¢ Thrombosis, coronary




* Piéu chinh ngay lap tirc

* Muc tiéu khdng dé HA tdm thu < 90, HA trung
binh < 65 mmHg( Class IIb ACLS 2015)

e D3t catheter HA xam Ian : Class |



* Suy chirc nang co tim gay tut HA , giam CO, loan nhip
 Pap wng viem do PCAS gay liet mach, gian mach

- Can tiép can theo muc tiéu dich sdm nhu sepsis

* MAP >70mmHg

e Caithién CO,CVP, Lactat va Scv02



Contents lists available at ScienceDirect
RESUSCITATION
Resuscitation
journal homepage: www.elsevier.com/locate/resuscitation =

Early goal-directed hemodynamic optimization combined with therapeutic
hypothermia in comatose survivors of out-of-hospital cardiac arrest™ ™




.4 . Post-Cardiac Arrest Early Goal-Directed Therapy

Who needs this? Getting Started
Resusctated patents with: Stat ECG, echocardiogram, and cardiclogy consult
® Pulseless < 60 min Siat head CT
® GCS Motor score < 6 Insert arterial pressure monitoring line in radial or femoral artery
® No other reason for coma Initate therapeutic hypothermia if indicated (after artenal line)
® Not DNR or DNI status Insert Presep™ CWVC in subclavian or internal jugular vain
® If pregnant consult Cb/Gyn Notify Bed Coordinator for ICU bed and EEG fellow for EEG

SO0 mi IVF over S men g 20 < 80 MAP > 100
min until CVP >8

Use 2 liters of 4°C saline
{penpheral IV preferrea) f
imstiating therapeutic
nypothermia

If no CHF, continue IVF to get
MAP = BO, but CVF no >20
Consiger PA cath if

CVP>15 or > S hiters IVF or
CHF or significant =80 b
vasopressor need

® Start I'V NTG at 10 mcg/min. Titrate to
MAP = 100. Assure adequate CVP
® If EF is normal, use NOREPI ® Consider lasix if CHF
® If [EF, start DOBUT (2.5-20mocgfmin). ® If tachycardic or ACS* w/ normal EF &
If MAFP |, add DOPA or EPI Scvl; then consider esmolol
® If severe nypotension - I1ABP

80-100
(Consider lower goal if ACS*, CHF Shock)

/chO2 = 65%

If ewvidence of shock is present:

® Optiméze CVP if not already done (up to 20)

® Transfuse PRBC s if hemoglobin = 10 mg/dl

® Dobutamine if not already initiated

® Consider PA Cath if CVP>1S or escalating vasopressors

—
MAP, CVP, ScvO, goals achieved

® Re-evaluate 1o achieve goal
Monitor serial lactate to rule out ® Consicer IABP
inadeqguate organ perfusion

* AcCS=Acute coronary syndrome




Bu dich nhanh néu dung nap : 30ml/kg/gio
Dopamin : 5 - 10 mcg/kg/p

Noradrenalin : 0.1 — 0.5 mcg/kg/p
Adrenalin : 0.1 — 0.5 mcg/kg/p

H6 tro co hoc : IABP , ECMO
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Pulmonary

dysfunction

Pulmonary
edema

Aspiration

Ventilatory
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Atelectasis

Respiratory
Support
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Unload
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 Tang PCO2 la nguyén nhan gay phu nao lan rong

 Muc tiéu PC02 <35mmHg (classll b)



Tranh giam oxy mau sau tai 1ap tuan hoan tu nhién ( ROSC)
Cé thé cung cip oxy 100% trong thoi gian dau sau ROSC

( Class lla)

Duy tri Sa02 > 94%( Class Il a)

Sp02 > 94%

Pa02 : 100%



@B

1 PROGNOSTICATION
OF OUTCOME



Mat phan xa dong tlr sau 72 gio ngung tim

Co giat trong 72 gio sau ngung tim

Mat cam gidc sau 24 — 72 gio sau ngrng tim hodc sau
lam am

Giam ti I& chat xdm/ chat trang 2 gi® sau ngrng tim

Con dong kinh trén EEG sau lam am



* Thoi gian tién lvgng 1am sang doi vdi Bn khong diéu
tri ha than nhiét la sau 72 gio ( Classl)

* Thoigian tién lvong |am sang doi vai BN co diéu tri
ha than nhiét 1a sau khi lam dm 72 gio( Class 11 b)

* Thoigian tién lvgng cd thé dai hon néu BN con dung

thudc an than ( Class Il a)



’ TARGETED
TEMPERATURE

MANAGEMENT




Part 8: Post-Cardiac Arrest Care

2015 American Heart Association Guidelines Update for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care




Guidelines

The 2015 American Heart Association (AHA) guidelines on TTM can be
summarized as follows [']:

e Induce hypothermia for unconscious adult patients with return of
spontaneous circulation (ROSC) after out-of-hospital cardiac arrest when
the initial rhythm was ventricular fibrillation (VF) or pulseless ventricular
tachycardia (pVT) (class |, level of evidence: B-R)

Similar therapy may be beneficial for patients with non-VF/non-pVT
(nonshockable) arrest out-of-hospital or with in-hospital arrest (class |,
level of evidence: C-EO)

The temperature should be maintained between 32°C and 36°C (class I,
level of evidence: B-R)

It is reasonable to maintain TTM for at least 24 hours (class lla, level of
evidence: C-EO)

Routine prehospital cooling of patients with ROSC with intravenous (1V)
rapid infusion is not advised (class lll: no benefit; level of evidence A)

It is reasonable to prevent fever in comatose patients after TTM (class llb,
level of evidence C-LD)

Hemodynamically stable patients with spontaneous mild hypothermia
(>33°C) after resuscitation from cardiac arrest should not be actively
rewarmed




CME/ ABIMMOC/ CE
AAN: New Guideline on Neuroprotection After Cardiac Arrest

Authors: News Author: Pauline Anderson" CME Author: Charles P Veia’ MD Faculti and Disclosures

o For patients who are comatose after an initial cardiac rhythm of VT or VF, TH
(32°C-34°C for 24 hours) is highly likely to be effective in improving neurologic
outcome and survival compared with non-TH (2 class | studies) and should be
offered (level A).

o For patients who are comatose with an initial cardiac rhythm of VI/VFE or
asystole/PEA, targeted TTM (36°C for 24 hours followed by 8 hours of
rewarming to 3/°C and temperature maintenance below 37.5°C until 72 hours)
is likely as effective as TH in improving neurologic outcome and survival (1
class | study) and is an acceptable alternative to TH (level B).

American Academy of Neurology guideline 2017



2017 ESC Guidelines for the management of
acute myocardial infarction in patients

Eresenting with ST-segment elevation

Cardiac arrest

Recommendations

A primary PCI strategy is recommended in

patients with resuscitated cardiac arrest and
an ECG consistent with STEM|.67~778>

Targeted temperature management© is indi-
cated early after resuscitation of cardiac

arrest patients who remain
77,78,80—82

unresponsive.




* Bn hdn mé c6 ROSC sau ngung tim : Class | — level B
- VT / VF ngoai bénh vién
- VT/ VF + Non VT / VF trong bénh vién

e Nhiét d6 can ha:32—-36°C( Class | —level B)

e Thoi gian ha than nhiét t6i thiéu 24 gid ( class Il a)

e Toc d0 lam am 0.25° C/ gio



Cac phuong phap lam lanh

Lam lanh bé mat 1 3
Bom nuwéc lanh qua sonde dd 2 4
Truyén dich lanh 4 9, 2 4
Bom qua phuc mac 4 6
Catheter nOi mach 5 1
ECMO 6 2



Lam lanh bang cach nao?
1. Khéng xam I4n
- Truyén dich lanh (4°C) 30mL/kg trong 30 phut, gidm T: 2-2,50C, don gian, an

toan, ré tién. BN tiép tuc bi ha T du da dat muc tiéu
- Lam lanh bé mat: tui lanh, mén lam lanh (blankets/Mats): nhiéu nhuoc diém
- Thiét bi lam lanh bé mat tw dong
2. Xam lan
- Catheters n6i mach
Polderman KH, CCM, 2008




-Nhanh, chinh xac ha T/ lam &m -Dich lanh/dm chay trong béng

-Thiét bi lam lanh va catheter TMTT -Mau TM dwoc lam lanh/Am nho
t/xuic truc tiép catheter

-Nhiét dé dat dwoc 2-3h

-Do nhiét dé qua catheter foley -Hé théng kin, dich khéng vao bn




Temperature monitor

PA catheter
Esophageal catheter
Bladder catheter

Rectal/ skin / tympanic : less accurate



Thue hién ha than nhiét

® Lam lanh nhanh chéng dé dat T dichCooling down to (32-36°C) it nhéat
trong 4 h sau ROSC.

® Sau khi dat muc tiéu duy tri
® sau 24 hrs, bat dau lam am lai

trong mét tuan.

72 84 9 108 120
,Time(hrs)




Tac dung phu ha than nhiét

» Tang nguy co’ nhiém trung do thay di chirc nang BC
* | HA, cham nhip tim

- Chay mau: do giam TC, RLBbM, DIC

» RL dién giai: K+, Mg+, Ca++, phosphorus

» Tang BH;

» Giam chuyén hoa mot so thudc

» Run :ttiéu thu O2 — an than sau : Midazolam,
Fentanyl, Propofol

+ gian co: vecuronium 0.1 mg/kg bolus; Cisatracurium

truyén 0.15 mg/kg bolus followed by 1-10 mcg/kg/min
infusion)




Infection

TABLE 4. COMPLICATIONS DURING THE FIRST SEVEN DAYS
AFTER CARDIAC ARREST.*

COMPLICATION NORMOTHERMIA HYPOTHERMIA

no./total no. (%)

Bleedmg of any severity 26/138 (19) 35/135 (26)

ftclet transfusion 0/138
50/135 (3
17/135 (13

Renal failure

Hemodialysis

Pulmonary edema

Seizures

Lethal or long-lasting arrhythmia

Pressure sores 0/1 33

*None of the comparisons between the two groups, performed with the
use of Pearson’s chi-square test, indicated significant differences.




banh gia tién luvong

e Thoi gian danh gia tién lwong xau: 72 gio sau

ngirng tim khéng diéu tri TTM ( Class | — B )

e Thoigian cé thé dai hon néu con dung an than

( Class Il a — C)

Part 8: Post—Cardiac Arrest Care

2015 American Heart Association Guidelines Update for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care




METABOLIC




Z~— Lactate- o=

—

Table 4 Multiple logistic regression model with survival to

hospital discharge as the dependent variable

Independent variable Odds ratio 95 % Confidence P value®
interval

CPR duration 0.93 090, 0.96 <0.001

Shockable rhythm 2.67 1.18, 5.94 002

Hepatic insufficiency 0.29 0.08, 0.82 003

Lactate level <9 mmol/L 2.00 101, 4.06 0.05

-Néng d6 Lactate < 9mmol/L twong quan y nghta ROSC trong 10 phut.
-E-CPR nén sé&n sang thuwc hién sém cho nhirng truéng hop lactate > 9.
-Lactate sau ROSC hoéac clearance rate cua lactate nén theo doi sau CPR

Wang et al. Critical Care (2015) 19:344



Lactate mau sau E-CPR lién quan ti |é ttr vong

100~ Log-rank-test p<0 001
Hazard ratio 3 53 (95%C12.31.542)

[ L " 1% N P X
Time in days

117 patients: multivariate analysis only serum lactate

Jung C, Clin Res Cardiol. 2015 Aug 25



To ensure Oxygen delivery:

* Mixed/ central venous
oxygen saturation
>70%

< 7 [_] L |;»

* Sr.Lactate
— Serial vlaues

10% clearence




 Seizure control

— EEG as soon as possible

— Myoclonus:

— General Seizures



* Sedation:

— Opioids, anxiolytics, and sedative-hypnotic

— Muscel relaxants

— Less duration

— Frequent NM Monitoring




e Chup mach mach vanh cap clru cho tat ca bénh nhan
ngung tim ngoai bénh vién nghi ngo do NMCT ST
chénh [én( Class | )

* Chup mach mach vanh cap ctru cho tat ca bénh nhan
hon mé sau nguwng tim ngoai bénh vién nghi ngo do
NMCT khéng ST chénh |én ( Class Il a)

e Chup mach vanh cho tat ca bénh nhan sau ngwng tim

( Class Il a)



E - CPR
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EC LS Re lSt Re ort Extracorporeal Life Support Organzation
. ey ep 1327 Jones Drive, Suite 101
International Summary Ann Arbor, MI 48105
-
January, 2010 e
Overall Qutcomes
Total Patients Survived ECLS Survived to DC or Transfer

Neonatal

Respiratory 23,558 19964  85% 17720 75%

Cardiac 3,908 2338 60% 1515 3%

ECPR 537 M0 683% 203 38%
Pediatric

Respiratory 4,376 2831  65% 2431 5%

Cardiac 4776 2995 63% 2250 4%

ECPR 1,003 528 853% 387  39%
AUt

Rospiratory 1,860 1140 61% 968  52%

Cardiac 1,131 541 48% 3N %

ECPR 408 147 3% 109 27% 5
Total 41,558 30824  74% 26962  62%

2010, khoan 1000 E-CPR nhi, ngui Ién 400 bn, ti 1& séng 27%



EC LS Registry Report 14 Extracorporeal Lite Support Organization

_ 2800 Plymouth Road
International Summary Building 300, Room 303
o AP P
January, 2016 hmet Ann Arbor, MI 46109
Overall Outcomes
Total Patients Survived ECLS Survived to DC or Transfer
Neonatal
Respiratory 28.723 24155 &4% 21,274 74%
Cargiac 6.269 3885 62% 2399 41%
FCPR 1.254 806 64% 514 41%
Pediatric
Respiratory 7.210 4787 66% 4155 5&6%
Cardiac 8,021 5341 67% 4,067 51%
ECPR 2.788 1532 &% 1,144  41%
' Adult
Respiratory 9,102 5989 G6% 5,254 S6%
Cardiac 7.850 4394 6% 3,233 41%
ECPR 2.379 948  40% 707 30%
Total 73,596 51837 70% 42947  58%

1/2016: > 2300 bn ngui I&n E-CPR, ti 1& sdng xuat vién 30%
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ECLS Registry REpOft Extracorporeal Life Support Organizatic

, 2800 Plymouth Roa
International Summary Building 300, Room 30
July, 2016 —— Ann Arbor, Ml 4810

Overall Qutcomes

Total Patients Survived ECLS Survived to DC or Transfer

Neonatal

Respiratory 29.153 24 488 84% 21545 74%

Cardiac 6475 4028 62% 2695 42%

ECPR 1.336 859 64% 547 41%
Pediatric

Respiratory 7,582 5,036 67% 4371 58%

Cardiac 8.374 5554 67% 4 265 51%

ECPR 2.996 1,645 55% 1.232 41%
Adut

Respiratory 10.601 6,997 66% 6.121 $8%

[.mm 2.025 5082 __56% AZ21 41
ECPR 2885 1.137 39% 848 29’j

Total 78,397 54,866 70% 45345 58%




Extracorporeal Life Support Organization
2800 Plymouth Road

Building 300, Room 303

Ann Arbor, MI 48109

ECLS Registry Report

International Summary

January, 2017
Total Runs Survived ECLS Survived to DC or
Transfer
Neonatal
Pulmonary 29,942 25,205 84% 21,948 73%
Cardiac 7,169 4 643 64 % 2,938 40%
ECPR 1,532 1,028 67% 627 40%
Pediatric
Pulmonary 8,070 5,424 67% 4 632 57%
Cardiac 9,362 6,404 68% 4,758 50%
ECPR 3,399 1,058 57% 1,414 419,
Adult
Pulmonary 12,346 8,242 6650 7,157 57%
Cardiac 10,982 6,251 56% 4 466 40%
ECPR 3,485 1,382 39% 993 28%

Total 86,287 60,537 T0% 48,933 56%
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Contents lists available at ScianceDiract

. " EUROPEAN
Resuscitation ) |Fesuscmnon
COUNQL
journal homepage: www . alsevier.com/locate/resuscitation
European Resuscitation Council Guidelines for Resuscitation 2015 ®(.wm

Section 1. Executive summary

Koenraad G. Monsieurs ™", Jerry P. Nolan““, Leo L. Bossaert®, Robert Greif ¥,
lan K. Maconochie”, Nikolaos I. Nikolaou', Gavin D. Perkins'-?, Jasmeet Soar*,
Anatolij Truhlaf ™, Jonathan Wyllie”, David A. Zideman*,

on behalf of the ERC Guidelines 2015 Writing Group'

E-CPR nén quan tdm nhw diéu tri cteu van cho
nhitng trwdng hop that bai ALS va/hodc can can
thiép dac hiéu ( chup mach vanh va PCl, lay huyét
khdi trong thuyén tac phdi...)



Extracorporeal Life Support Organization (ELLSO)

Guidelines for ECPR Cases

* Chi dinh: xem xét ECMO + hdi st¥c tim phdi & bénh nhan ngung tim nguyén
nhan de hoi phuc va cé CPR that tot.

» Chéng chi dinh: tt ca cac chéng chi dinh ECMO, ttr chdi hdi stic

* CPR khong thanh cong ( khong ¢6 nhip tim lai 15-30p), E-CPR c6 thé chi
dinh qho nhitng treérng hop CPR kéo dai nhung twdi mau va hé tro chuyén
hoa tot

 B&o vé CNS trong thoi gian CPR va sau E-CPR Ia then chét: gitip cai thién
sbng va tién lwong CNS, nhu:

- Diéu tri ha than nhiét muc tiéu : sudt théi gian CPR dén 48-72h sau ECMO

- Kiém tra than kinh ngay khi huyét dong én dinh véi ngwng an than, gian co

bdi Bs than kinh
ELSO ECPR Supplement to the ELSO General Guidelines, Dec 2013
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AMMssocCciation -
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GUIDELINES
ICPR & ECC

Extracorporeal Techniques and Invasive
Perfusion Devices

ECPR may be considered an alternative
to conventional CPR for select patients who have a cardiac
arrest and for whom the suspected etiology of the cardiac
arrest is potentially reversible.




ELSO guidelines for ECPR (2013)

Patients selection

 Easily reversible event

* Return of spontaneous circulation in 5-30min

* Good perfusion and metabolic support documented

Vascular access

* Central (recent sternotomy)
* Peripheral
o prefer open
o percutaneous
« BW>15Kg
 Vascular access exists prior to CPR




10 ECMO for Refractory Cardiac Arrest

123

“ il - Witnessed refractory CA (CPR>15 min)

« Comorbidities:
. » Terminal malignancy
~Comortidities?” Yes No indication = Aortic dissection
« Severe peripheral arteriopathy
o * Severe cardiac failure without transplant indication
[ e O » Severe aortic vaive failure.
Nofiow>6min S——p|  Noindication
No
Avalli L et al, ECMO - ELSO,
Assemant of low-flow | €—— Springer-Verlag Italia 2014
\ Y
Low-flow > 45 min - No indication
No
Assesment of End-Tidal CO,
=3
TR == Yes
< ER-TidaI €O, < 10 R~y o

— afer20minCPR _—
\‘_‘\-‘ “‘___,.r-
v Mo

Indication for ECMO support

Fia.10.1 Monza's flow chart for ECMO support in refractory CA
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C4c yéu to tién lwong

oETCO2
» Lactate / mau

* Thoi gian CPR - ECMO



ETCOZ2 =

» Ap suat phan hay nong dd toi da CO2 cudi thi thé ra:
35 —45mmHg

» Phan &nh CO, trao ddi khi qua lwu lwong mau dén
phdi, théng khi phé nang.

» Nong do thap phan anh CO khéong du trong thoi gian
CPR, tuy nhién c6 thé do:

- Co that PQ, tat dam, gap 6ng NKQ, tran dich phé nang,
do khi duong the.

AHA 2015: & BN dat NKQ, khéng dat dwoc ETCO2 >
10mmHg sau 20 phut CPR, cé thé quan tdm quyét
dinh két thic né luc hoi stre. Néu ETCO2 < 10mmHg,
HA tam truong < 20mmHg, cb gang cai thién chét
luong CPR
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Cac yéu to tien lvong

* Thoi gian no-flow, low-flow

» VT/VF tai ECG luc dau

» Nguyén nhan nghi ngudn goc do tim

» Dau hiéu song: GCS-M, PX dong ttr va giac mac,
nhip tw thé

* Théi gian ECMO flow

* ETCO2 > 10mmHg

» Lactate / mau



Systemic parameters

- Any time MAP > 65mmHg
- Recommend Emergency

PCl to STEMI
" Respration_|

- Use massive fluid,
- Normoxemia

vasoactives, |IABP, CPB

- Peep low as low as possible
- Avoid hypocapnia, especially
in a-stat

- Sufficient sedation - BSAS?
- Taper mildly - Use combination

when weaning some method

Causes of cardiac arrest
Results from cardiac arrest

r\

~Gicose | oters |

- Check frequently

Brain parameters

\[ | - Assess carefully 5jO, or S¢O,

Prediction of
“neurological outcome

- Use GCS, EEG, CT (GWR<1.14),
rS0, (<40%), prediction model

- Consider multiple factors
- Time to CNV with 24 h after

ROSC in aEEG

[—_'Cerebral blood flow |
and metabolism

l Seizure ‘

- Use cEEG

and TTM

Special management by cardiologist and more
Intensive care management by intensivist

Nakashima R, et al
CircJ 2017; 81:427-439



Post cardiac arrest care 2015

Post cardiac arrest care 2017

Post ressucitation care — Joseph rajesh 2014
ELSO guideline 2016

ESC guideline for STEMI 2017
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