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SYSTEMS SAVING LIVES GL 2021
5 TOP MESSAGES

EUROPEAN
’ \ RESUSCITATION
COUNCIL

1.

RAISE AWARENESS ABOUT CPR AND DEFIBRILLATION

* Train as many citizens as possible F N MOTO L

* Engage with World Restart a Heart Day
¢ Develop new and innovative systems and policies that will save more lives

2.

N
USE TECHNOLOGY TO ENGAGE COMMUNITIES

* Implement technologies to alert first responders to cardiac arrests through
smartphone apps / text messages

¢ Develop communities of first responders to help save lives
¢ Map and share the locations of public access defibrillators

u 50-60%

3.

b 4

KIDS sAve LIVES

* Teach all school children to do CPR using “check, call and compress”
* Get children to teach their parents and relatives how to do CPR

4,

4 > Propusténi 8%

CARDIAC ARREST CENTRES

* Where possible care for adult patients with OHCA in cardiac arrest centres

Available online at www.sciencedirect.com

. . EUROPEAN
4 Resuscitation
- X COUNCIL
5. DlSPATCH ASS'STANCE DURING CPR : journal homepage: www.elsevier.com/locate/resuscitation
* Provide telephone assisted CPR for people who are unresponsive with absent or
el European Resuscitation Council Guidelines 2021:

* Work with dispatch staff to continually monitor and improve telephone assisted CPR

Epidemiology of cardiac arrest in Europe



Roziifena neodkladna resuscitace sl
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ADVANCED LIFE SUPPORT

Nereaguje a nedycha normalné
Pliwulefe fescitatni tjm Unresponsive with absent
or abnormal breathing
KPR 30:2
Minimalizujte plefuiovini masiie Call EMS/Resuscitation team
. CPR 30:2
Thodnotte stdeini rytmas Attach defibrillator/monitor
Defibrilovatelmj rytmus Nedefibrilovatelng rytmus
{fibrilace kemor bezpulzova [bezpulzovi elektrickd
kemorova tachykardie) aktivita/asystolie)
Tjhbej e Shockable Non-shockable
Minimalizujte S (VF/PULSELESS VT) (PEAVASYSTOLE)
plefufovini masiie obéhy
R OKAMZITA LECBA R
s PO SRDECNI ZASTAVE =
vKFR vKPR
Iminuty w ytatfianl pestupem ABTE Zminuty

* Clowd DOt Sp0, 4-T8%

=Normalkace Immediately resume chest Return of spontaneous Immediately resume chest

= T2swoovs BN ; ; et : )

. compressions for 2 minutes circulation (ROSC) compressions for 2 minutes

Lecha vy rciny
= e mguiace e epinty
[
Give high-quality chest compressions and Identify and treat reversible causes Consider
BEHEM KPR ZANSTETE LECBU REVERTIBILNICH PRICIN T * Hypoxia + Coronary angiography/percutaneous coronary
= Za[lEate vy ko Kaily Tdenl mesie Hypiz Trambézz [keenami Egmy/pio emball) v H s intervention
L ovolaemia
= Milmalzite pleubondn sofeinl madfe ypavumle Teznd presmoda 2 * Use waveform capnography i , , * Mechanical chest compressions to facilitate transfer/treatment
= oge byt Hypakalemiz Mypenciémismetabalcké phithy  Tampardda sroednl ’ i y * Hypo-/hyperkalemia/metabolic
+ Continuous compressions if advanced airway : + Extracorporeal CPR
=Pty kmnogret] Hypatermie typertemmis Tkt Lty boeicace] . * Hypo-/hyperthermia \
P St dfchacich cest pom ol nephenuSute * Minimise interruptions to compressions ¢ Thrombosis - coronary or pulmonary (
srdetnl masdd J After ROSC
THAITE * Intravenous or intraosseous access s Tension pneumo(ho[ax T ABCDE h

w¥slup 0 Cwning tetiE ntravendani nebe Intraosaing s ograt o wygetrend e an approac

= Podefte adrenaiin kajeh 3-5 min
= Podeft aminezenn po 3. w5l

= e fuanickon sretnd masa K estaenEnl transporty 3 dat iy
= Kpmaimi 2ngiograti a pariatian! kxardmi intervend

= Wimoieini KPR

+ Give adrenaline every 3-5 min
+ Give amiodarone after 3 shocks

Identify and treat reversible causes

¢ Tamponade- cardiac
* Toxins
Consider ultrasound imaging to identify

reversible causes
\

+ Aim for $p0, of 94-98% and normal PaCO,
+ 12 Lead ECG
+ |dentify and treat cause

e Targeted temperature management




COUNCIL

ALS 2021 @5} EUROPEAN
. RESUSCITATION
5 TOP MESSAGES

1 o High-quality chest compression with minimal
interruption, early defibrillation, and treatment
of reversible causes remain the priority

FN MOTOL

DA

2 . Premonitory signs and symptoms often occur
before cardiac arrest in- or out-of-hospital -
cardiac arrest is preventable in many patients

High quality chest compressions
e Start chest compressions as soon as possible.
e Deliver compressions on the lower half of the stemum (‘in the

b

3. Use a basic or advanced airway technique
- only rescuers with a high success rate
should use tracheal intubation

centre of the chest).
e Compress to a depth of at least 5¢cm but not more than 6 cm.
o Compress the chest at a rate of 100—120min ' with as few

Use adrenaline early for
non-shockable cardiac arrest

In select patients, if feasible, consider
extracorporeal CPR (eCPR) as a rescue
therapy when conventional ALS is failing

interruptions as possible.
e Allowthechestto recoilcompletely aftereach compression; do not
lean on the chest.

e Perform chest compressions on a firm surface whenever feasible.
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A Randomized Trial of Epinephrine in Out-of-Hospital
Cardiac Arrest

G.D. Perkins, C. )i, C.D. Deakin, T. Quinn, J.P. Nolan, C. Scomparin, S. Regan, J. Long, A. Slowther, H. Pocock,
JJ.m. Black, F. Maoaore, R.T. Fothergill, N. Rees, L. ©'Shea, M. Docherty, |. Gunson, K. Han, K. Charltan, J. Finn,
S. Petrouwu, N. Stallard, S. Gates, and R. Lall, for the PARAMEDIC2 Collaborators™

- FN MOTOL
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Table 3. Primary and Secondary Outcomes.* ORIGINAL
The influence of time to adrenaline K-
administration in the Paramedic 2 randomised
controlled trial

Outcome Epinephrine Placebo Odds Ratio (95% CI)§

Unadjusted Adjusted

Gavin D, Perkins2 @, Claire Kenna', Chen Ji', Charles D. Deakin™®, Jerry P Nolan'=, Tom Quinn®,

Pﬁmw outcome j:uh‘;;lst;;i‘csr’s\’:rp‘.‘ac:l:"\;é:‘.:csl;\‘aiLl;oégi;al:l‘a-:l,‘lmogen Gunson®, Helen Pocock®, Nigel Rees®, Lyndsey O'Shea?,
Survival at 30 days — no.total no. {%}i- 130/4012 (3.2) 94/3995 (2.4) 1.39 147
(1.06-1.82) (1.09-1.97)
cecondany outcomes Probability of ROSC over time by treatment arm (non-shockable rhythms only)
Survival until hospital admission 947/3973 (23.8) 319/3982 (8.0) 3.59 3.83
— no.jtotal no. (36)§ (3.14-4.12) (3.30-4.43)
Median length of stay in ICU (IQR) — days
Patients who survived 7.5 (3.0-15.0) 7.0 (3.5-12.5) NA NA P'acebo Adrena"ne
Patients who died] 2.0 (1.0-5.0) 3.0 (1.0-5.0) NA NA
—_—
Median length of hospital stay (IQR) (—-)
Patients who survived 21.0 (10.0-41.0) 20.0 (9.0-38.0) NA NA °
Patients who died| 0 0 NA NA %
Survival until hospital discharge 128/4009 (3.2) 91/3995 (2.3) 1.41 1.48 (o))
— no.jtotal no. (36) (1.08-1.86) (1.10-2.00) ~
Favorable neurologic outcome at hospital 87/4007 (2.2) 74/3994 (1.9) 1.18 1.19 '-é‘
discharge — no./total no. (%) (0.86-1.61) (0.85-1.68) S
Survival at 3 mo — no.Jtotal no. (%) 1214009 (3.0) 86/3991 (2.2) 141 1.47 ﬁ
(1.07-1.87) (1.08-2.00) =
Favorable neurologic outcome at 3 mo 82/3986 (2.1) 63/3979 (1.6) 131 1.39 (o]
— no.total no. (%) (0.94-1.82) (0.97-2.01) i

0 10 20 30 40
Time to treatment (minutes)




The WMEWY ENGLAND JTOIITE N AL of MEDDICIMNE

ORE IGIMNAL ARTICILE

Defibrillation Strategies for Refractorv
Ventricular Fibrillation

FN MOTOL

Sheldon Cheskes, M. D, P. Richard Werbeek, M., lan R. Drennan, A C. P, Ph.D.,
Shelley L. McLeod, Ph.D._, Linda Turner, Ph.D., Ruxandra Pinto, Ph.D.,
rMichael Feldman, MDD, Ph.D.. Matthew Dawis, M. D,

Christian Waillancourt, M.D., Laurie ]J. Morrisorn, M.D., Paul Doriamn, M.D.,
and Damon C. Scales, M.D.. Ph.D.

Standard Defibrillation

OHCA s refrakterni VF susp. kardidlni etiologie |
3 vyboje)

CRT s 3 clustery v 6 EMS ( rotace po 6 mésicich)
Ukonceno pro COVID

Konvenéni defibrilace vs. VC (vector change) vs.
DSED ( double sequentional extrenal
defibrilation

405 pts. (136/244/125 pts.)

Primdrni outcome: survival to discharge

Sekunddarni: terminace VF, ROSC, dobry
neurolog. outcome mRs 2 a méné




Standard

136 (33.6%) Were assigned to standard
defibrillation
135 Received standard defibrillation
1 Received DSED

144 (35.6%) Were assigned to VC
defibrillation
113 Recetved Y C defibrillation
11 Received standard defibrillation

125 [30.9%) Were assigned to DSED
107 Received DSED
1& Received standard defibrillation
2 Received ¥ C defibrillation

52 (67.6%) Had VF termination
36 (26.5%) Had ROSC at any time
15 (11.2%]) Had modified Rankin

115 [79.9%) Had VF termination
51 (33.4%) Had ROSC at any time
13 (16.2%) Had modified Rankin

105 (84.0%) Had VF termination
58 [46.4%) Had ROSC at any time
34 (27 4%) Had modified Rankin

scale score <2 scale score <2 scale score <2
1% {13.3%) Survived to hospital 31 [21.7%) Survived to hospital 38 (30.4%) Survived to hospital
discharge discharge discharge
Standard
Defibrillation VC Defibrillation DSED
Outcome (N=136) (N=144) [N=125) Adjusted Relative Risk [95% CI)*

DSEDvs.
Standard VC s, Standard

Survival to hospital discharget
Termination of ventricular fibrillation
ROSC

Medified Rankin scale score =2§%

number of patients/total number (percent)
13;13
82/136 [67.6)
36/136 [26.5)
15/134 [11.2)

31/143 (21.7)
115/144 [79.9)
51/144 (35.4)
23/142 (16.2)

s2{Ga)
105/125 (34.0)

58/125 (46.4)
34/124 (27.4)

221 (1.33-3.67) 171 (1.01-2.88)
1.25 (1.09-1.44) 1.18 {1.03-1.36)
172 (1.22-2.42) 138 (0.97-1.99)
271 (1.26-3.88)  1.48 (0.81-2.71)

— miny
Prehospital intubation — no. (28)
Preshock pause — sect
Postshock pause — sec]
Compression rate per minute|
Compression depth — cm |
Chest compression fraction — Sg#*
Mo. of standard shocks
Mo. of shocks to first ROSCTT
Antiarrhythmic drug administered — no. (3€)
Amiocdarone dose — mg
Lidocaine dose — mg

Median time from arrival of EMS to first antiar-
rhythmic drug administration (IQR) — minig

Epinephrine administered — no. (36)
Epinephrine dose — mg

Median time from arrival of EMS to first epineph-
rine dose (IQR) — minii

Median time from arrival of EMS to first ROSC
(IQR) — minti

Median time from arrival of EMS to departure from

scene (IQR) — minf§

52 (38.2)
6.547.0
4.823.9

109.8+8.0
6.0+1.0
83.1:8.1
7.4+3.0
5.5+1.6
110 (30.9)
403.4475.8
185.7+73.9
11.0 (8.0-14.0)

129 (94.9)
42422
8.7 (6.0-11.5)

14.8 (10.6-20.0)

25.0 (21.3-32.2)

72 (50.0)
6.1£6.0
5.2:5.8

111.1+8.4
5.9:1.0
BO.B2B.7
42421
53:1.7
106 (73.6)
392.9+76.5
175.7+60.6
11.6 (9.0-16.0)

133 (92.4)
47420
9.0 (6.0-14.0)

15.8 (12.5-19.4)

27.5 (23.3-33.6)

) o Defibrillation VC Defibrillation DSED
45“ pﬂﬂE‘l’ltE Wwere -H.SEE'SSEd 'Fﬂl ElIEIb“”.}' Chﬂmﬂtﬂﬁsﬁﬂ {N - 135, {N = 144’ [H = 125]
Age —yr 64.014.4 63.8+13.2 63.0:16.8
45 Were excluded Male sex — no. (3) 109 (80.1) 127 (88.2) 106 (34.8)
ﬁ Ef e r;’r:::t:; E;;ﬂ'ﬂﬂ?:ﬂ Bystander-witnessed cardiac arrest — no. (36) 22 (60.3) 110 (76.4) 83 (66.4)
" 3 Had DNR order in place Bystander CPR performed — no. (%) 74 (54.4) 90 (62.5) 71 (56.8)
? anﬁi:”;g?fd by participating para- Public location of cardiac arrest — no. (%) 41 (30.1) 51 (35.4) 36 (28.8)

! Median response time (IQR) — mint 7.4 (5.7-9.9) 7.4 (6.9-9.0) 7.8 (6.0-9.4)
405 Underwent randomization
Standard

Defibrillation VC Defibrillation DSED

Characteristic (M=138) (MN=144) (M=125)
! 1 ' Median time from initial call to first shock (IQR) 10.2 (8.2-13.2) 10.4 (8.8-12.6) 10.2 (8.8-11.8)

53 (42.4)
6.4:7.6
45222

111.7+8.7
5.7+0.9
79.1:9.5
3.9:1.4
5.7+1.9
92 (73.6)
378.5+75.4
162.5+83.3
11.0 (8.0-15.5)

107 (85.6)
4.0+2.1
8.8 (5.4-13.4)

14.0 (11.0-22.0)

26.5 (21.0-33.8)
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journal homepage: www.elsevier.com/locate/resuscitation
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European Resuscitation Council and European )y
Society of Intensive Care Medicine Guidelines 2021: B
Post-resuscitation care™

Jerry P. Nolan®-?7-* Claudio Sandroni©-<7, Bernd W. Bottiger®, Alain Cariou”,

Tobias Cronberg®, Hans Friberg"”, Cornelia Genbrugge ', Kirstie Haywood *,

Gisela Lilja’, Veéronique R.M. Moulaert™, Nikolaos Nikolaou ™,

Theresa Mariero Olasveengen ., Markus B. Skrifvars”®, Fabio Taccone 9, Jasmeet Soar"”

Targets:

PaO, 10-13 kPa,
Sa0,; 94-98%
PaCO, 4.5-6 kPa

Use crystalloids to Use TV of 6-8 ml/kg

correct hypovolaemia

S\ /2

\ y )
FiO, PEEP PC

Target:
MAP > 65 mmHg
Decreasing or
normal lactate
Urinary output

> 0.5 mli/kg/h

Noradrenaline |

FN MOTOL
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European Resuscitation Council and European
ociety of Intensive Care Medicine Guidelines 2021:

ost-resuscitation care
erry P. Nolan® " "%, Claudio Sandroni® ', Bernd W. Bdttiger©, Alain Cariou’, j

Tobias Cronberg®, Hans Friberg", Cornelia Genbrugge'”’, Kirstie Haywood *,

Gisela Lilja’, Véronique R.M. Moulaert™, Nikolaos Nikolaou", FN MOTOL
Theresa Mariero Olasveengen®, Markus B. Skrifvars”, Fabio Taccone“, Jasmeet Soar”

()
POST-RESUSCITATION CARE (@) FEESEERAnon

COUNCIL

Airway and breathing
e Maintain SpO, 94 — 98%

* Insert advanced airway

e Waveform capnography

e Ventilate lungs to normocapnia

Circulation
12-lead ECG

Obtain reliable intravenous access

Aim for SBP > 100 mmHg

Fluid (crystalloid) — restore normovolaemia
Intra-arterial blood pressure monitoring
Consider vasopressor/ inotrope to maintain SBP

podpora

Control temperature
= Constant temperature 32°C — 36°C
= Sedation; control shivering

— T s GTD

12-lead ECG ST elevat

v

Consider Coronary

rola télesné teploty

n?

Coronary angiography = PCI

Cause for cardiac
arrest identified?

Consider CT brain
and/or CTPA

diagnosticky algoritmus

Treat non-cardiac
cause of cardiac arrest

ICU management
* Temperature control: constant temperature 32°C — 36°C for = 24h;
prevent fever for at least 72h

Maintain normoxia and normocapnia; protective ventilation

Avoid hypotension

Echocardiography

Maintain normoglycaemia

Diagnose/treat seizures (EEG, sedation, anti-epileptic drugs)
Delay prognostication for at least 72h

neuroprognostifikace/konvulze

Functional assessments

before hospital charge
)

Structured follow up after
hospital discharge

Secondary prevention
e.g. ICD, screen for inherited
disorders, risk factor management
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POost-resuscitation care™

K OXYGENACE A VENTILACE
1\] , . Re=u ;Ei;"?::;ﬁm (R S

ey . Nofary TP TS i lasralifo Sanarord o7 T Berrna VW Botticger <. Afain Carioer ',
T obias Cromberg <. Hamns Friberg ™, Cormelio Gemnbroagge -7, IKirstie IHaywooo
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T hhreresa Wariero Oflaswveertag ert <. Mifarkus B. Skrifvars ~, Fabio Taccomne ., Jasmeetl Soar”™

Control of oxygenation

-« After ROSC., use 100% (or Maximum awvailable) inspired oxygen
until the arterial oxygen saturation or the partial pressure of arterial
oxygen can be measured reliably.
After ROSC. once Sp0O> can be measured reliably or arterial blood
gas wvalues are obtained. titrate the inspired oxygen to achiewve an
arterial oxygen saturation of 94 —98%: or arterial partial pressure of
aoxygen (PalOs) of 10—13 kPa or 75— 100mmiHg (Fig. 3).
Avvoid hypoxaemia (PaOs << B kKPa or 60 mmHg) following ROSC.
Aovvoid hyperoxaemia following ROSC.

Control of wventilation
e Obtainan arterial blood gas and use end tidal CO. in mMmechanicalby

ventilated patients.
In patients reguiring mechanical ventilation after ROSC, adjust
ventillation to target a nomal arternal partial pressure of carbon
dioxide (PaCQOs) i.e. 4.5 —-6.0kPa or 35 —45 mmHg.
In patients treated with targeted temperature mMmanagerment (T T )
monitor PaCO- frequently as hypocapnia may occur.
Dwurimg TThM and lower temperatures use consistently either a
temperature or Non-tem perature cormeacted approach for measur-
imng blood gas values.
Use a lung protective ventilation strategy aiming for a tidal volurme
of 6-8mlLkg " ideal body weight.




Table 2. Primary and Secondary Outcomes and Adverse Events.*

Restrictive Liberal
OxygenTarget ~ OxygenTarget  Treatment Effect
Variable (N=3%4) (N=395) (95% CI) PValue
Primary outcome
B OX Death from any cause or CPC3 or 4 at discharge 126 (32.0) 134(339) 095 (0.75-1.21)
—no. (%)
Secondary outcomes
Death from any cause at 90 days — no. (%) 113 (287) 123 (311) 093 (0.72-1.20)
Acute kidney injury with renal-replacement therapy 34(36) 47(119) 085 (0.69-1.03)
i . —no. (%)
CRT 2x2 factorial design Median CPC at 0 dys 10R): 1(15) 1)
Comatose OHCA patients 1:1, TTM 36, MV 24 h Median(lsg;rﬁon modfied Ranknscleat 0dgys 204 104
at quSt Median score on Montreal Cognitive Assessment 27 (4-09) 17 (24-28)
' : at 90 days (IQR)
Restrictive oxygen ta rget ( Pa 02 9- 1 Ok PCI)- FIO2 Median neuron-specific enolase at 48 hr (IQR) 17 (11-3p) 18 (11-34)
0,3 vs. liberal oxygen target (PaO2 13-14kPa)- el
A Adverse events— no. (%)
FiO2 0,6. Infecton 103 (26.) 109 (27.) 0% (082-113)
789 patients ( 394 vs. 395) Artythriatt 57 (145) 5213 106 0.86-130)
: . Bleeding
Primary outcome: composite of death from any i oo npy e
cause or hospital discharge CPC 3,4 to D90 Uncortrolled beding 1743 115 030 087-121
Acute kidney injury with renal-repl h \ .
Secondal‘y outcomes: NSE at H4 8, decn_h fl’om cute lne)r-ln]ur)rwt renal-replacement tnerapy 34 (36) 47(119) 0.85 (0.69-1.03)
Electoltedisorder| 2 8]) 25 (63) 115 (085-156)
any cause, Cognlflve Clblllfy scores and CPC at Metabolic disorder{ 3% [86) B(1]) 112 (084148

da y 90 Seizure| 81(206) 8(219) 099 (083-117)
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Table 1. Characteristics of the Patients at Baseline.

The WNMEW ENGLANID JOURNAIL of MEDICINE

‘I ORIGINAL ARTICLE |‘

TAME

Mild Hypercapnia or Normocapnia
after Out-of-Hospital Cardiac Arrest

Comatose OHCA patients 1:1

CMild hypercapnia PaCO2 50-55 mm Hg 24 h
Normocapnia PaCO 35-45 mm Hg 24 h
Primary endpoint: GOS-E 5-8 at 6 month
Secodary endpoint: death at 6 month

Table 2. Primary and Secondary Qutcomes.™

Unadjusted Risk Difference
or Mean Difference
(95% Cl)f

-1.2 (-6.1t0 3.8)

Adjusted Relative Risk
or Mean Difference
(95% CI)i;

0.98 (0.87 to 1.11) 0.76

Outcome Mild Hypercapnia Normocapnia P Value

Primary outcome: favorable neurologic outcome at 6 mo —
no. ftotal no. (%)

332/764 (43.5) 350/784 (44.6)

Secondary outcomes

Dichotomized favorable neurologic outcome at 6 mo —
no./total no. (%)4

Poor functional outcome at 6 mo — no./total no. (%)
Death at ICU discharge — no. /total no. (%)
Death at hospital discharge — no. /total no. (%)

348/788 (44.2) 365/806 (45.3) -1.1 (-6.0t0 3.8) 0.98 (0.87 to 1.11)

407/762 (53.4)
313/823 (38.0)
367/823 (44.6)
393/816 (48.2)

400/779 (51.3)
299/840 (35.6)
349/840 (41.5)
382/832 (45.9)

2.1(-29t07.1)
2.4 (2210 7.1)
3.0(-1.7t0 7.8)
2.2 (2610 7.1)

1.05 (0.95 to 1.15)
1.07 (0.97 to 1.18)
1.07 (0.97 to 1.19)
Death within 6 mo — no./total no. (%) 1.05 (0.94 to 1.16)
Mean EQ Visual Analogue Scale score (95% Cl)**

All available patients 35.8 (32.6t039.0)

76.4 (74.1 to 78.6)

36.8 (33.6 to 40.0)
745 (72.3 0 76.7)

-1.0 (-5.0t0 3.0)
1.9 (-0.9t0 4.7)

0.2 (-3.7 to 4.0)

Surviving patients 2.9 (-0.3t0 6.1)

Characteristic
Demographic characteristics
Age —yr
Male sex — no. (%)
Medical history
Hypertension — no. /total no. (%)
Diabetes — no. (%)
Percutaneous coronary intervention — no.ftotal no. (%)
Myocardial infarction — no. (%)
Chronic obstructive pulmonary disease — no. (%)
Heart failure — no. (%)
Coronary-artery bypass grafting — no. (%)
NYHA class 1l or IV heart failure — no./total no. (%)
Median Charlson comorbidity index (IQR){
Characteristics of the cardiac arrest
Location of the cardiac arrest —no. (%)
Place of residence
Public place
Workplace
Other
Bystander-witnessed cardiac arrest — no. (%)
Bystander-performed CPR — no. (%)
First monitored rhythm — no. (%)
Shockable rhythm
Ventricular fibrillation
Nonperfusing ventricular tachycardia
ROSC after bystander-initiated defibrillation
Unknown rhythm, shock administered
Nonshockable rhythm
Pulseless electrical activity
Asystole
Unknown rhythm, no shock administered
Median time from cardiac arrest to sustained ROSC (IQR) — ming:
Median time from cardiac arrest to randomization (IQR) — min
Clinical characteristics on hospital admission
Tympanic temperature — °C
Median FOUR motor score (IQR)§
Corneal reflexes present in both eyes — no. ftotal ne. (%)
Pupillary reflexes present in both eyes — no./total no. (%)
Median arterial pH (IQR)
Arterial lactate level — mmol/liter

First measured Paco, — mm Hg

Mild Hypercapnia
(N=829)

61.2+143
635 (76.6)

270/798 (33.8)
148 (17.9)
112/798 (14.0)

96 (11.6)
82 (9.9)
59 (7.1)
48/798 (6.0)
10/804 (1.2)
2 (1-4)

471 (56.8)
266 (32.1)
59 (7.1)
33 (4.0)
730 (88.1)
667 (80.5)

581 (70.1)
554 (66.8)
27 (3.3)

28 (3.4)

24 (2.9)
181 (21.8)
110 (13.3)
71 (8.6)

15 (1.8)

26 (17—40)
154 (121-183)

35.4£1.1
0(0-0)
121/277 (43.7)
517/664 (77.9)
7.20 (7.10-7.28)
6.79:3.58
52.8:17.3

Normocapnia
(N=839)

61.6:133
681 (81.2)

297/795 (37.4)
161 (19.2)

118/795 (14.8)
128 (15.3)

87 (10.4)

74 (8.8)
58/795 (7.3)
18/811 (2.2)

2 (1-4)

461 (54.9)
277 (33.0)
67 (8.0)
34 (4.1)
744 (88.7)
681 (81.2)

608 (72.5)
578 (68.9)
30 (3.6)

27 (3.2)

19 (2.3)
176 (21.0)
98 (11.7)
78 (9.3)
911
25 (16-39)
151 (117-180)

35.421.1
0(0-0)
112/280 (40.0)
526/665 (79.1)
7.22 (7.10-7.29)
7.00:3.93
52,5203
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Haemodynamic monitoring and management

e All patients should be monitored with an arterial line for continuous

blood pressure measurements, and it is reasonable to monitor
cardiac output in haemodynamically unstable patients.

o« Perdorm early (as soon as possible) echocardiography in all
patients to detect any underlying cardiac pathology and quantify
the degree of myocardial dysfunction.

e« Avoid hypotension (<65 mmHqg). Target mean arerial pressure
(MAF) to achieve adequate urine output (>05mLkg "h ") and
normal or decreasing lactate (Fig. 3).

e During TTM at 33°C, bradycardia may be left untreated if blood
pressure, lactate, SevD. or SvO. is adequate. f not, consider
increasing the target temperature, but to no higher than 36°C.

« Maintain perfusion with fluids, noradrenaline and/or dobutamine,
depending on individual patient need for intravascular volume,
vasoconstriction or inotropy.

« Do not give steroids routinely after cardiac arrest.

o Avoid hypokalaemia, which is associated with wventricular

arrhythmias.
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CRT 2x2 factorial design
Comatose OHCA patients 1:1, TTM 36

key exclusions: unwitnessed asystole or IC bleeding or
stroke

MAP: 63 mm Hg vs. MAP 77 mm Hg
789 patients ( 393 vs. 396)

Blinded calibration of MAP devices (70 mm Hg for all, but
real +/- 10%)

MAP maintained with fluidws to CVP 10 mm Hg,
norepinephrine and the addition dopamine if needed

Primary outcome: composite of death from any cause or
hospital discharge CPC 3,4 to D90

Secondary outcomes: NSE at H48, death from any cause,
cognitive ability scores and CPC at day 90

Outcome or Event

Primary outcome

Death from any cause or CPC of 3 or 4 at discharge
within 90 days— no. (%)

Secondary outcomes
Death from any cause within 90 days — no. (%)

Acute kidney injury with renal-replacement therapy
—ro. 4

Median CPC at 3 months (IQR)t

Median modified Rankin scale score at 3 months (IQR){

Median Montreal Cognitive Assessment score,
per protocol (IQR)|

Median Montreal Cognitive Assessment score
at 3 months, post hoc (IQR){

Median neuron-specific enolase level at 48 hours (IQR)

— g/ liter§

Serious adverse events — no. (%)

Infection|

Arthythmia¥*

Any bleeding}
Uncontrolled bleeding}{
Electrolyte disordert:}
Metabolic disorder{]
Seizure

Table 2. Qutcomes and Adverse Events.*

High Blood-
Pressure Target

(N=393)

133 (34)

12 3))
41(10)

1(1-5)
1(0-6)
20 (15-27)

27 (24-19)

18 (11-37)

102 (26)
59 (15)
82 (21)
2 (6)
2 (6)
38
76 (19)

Low Blood-
Pressure Target

Hazard Ratio (95% CI) P Value

(N=39%)

127 32) 108 (0.84-137)

114 (29)
40 (10)

113 (0.88-146)
1.03 (0.66-1.59)

1(1-5)
1(0-6)
21 (15-27)

26 (24-29)
18 (11-34)

Relative Risk (95% CI)

110 (28)
50 (13)
92 (1)
16 (4
3#(9)
31(8)
88 (22

0.96 (0.82-111)
110 (0.79-138)
0.93 (0.79-1.10)
0.85 (0.64-1.13)
0.82 (0.66-1.04)
100 077-130)
0.92 (0.78-1.08)



Temperature control

Mairtain a constant, target temperature between
32°C and 36 °C for those patiernts in whom tempera-
ture control is used (strong recommendation, moder-
ate-quality evidence).

Whether cerain subpopulations of cardiac arrest
patients may benefit from lower (32—-34 “C) or higher
(36 ~C) temperatures remains unknown, and further
research may help elucidate this.

TTM is recommended for adults after OHCA with an
initial shockable rhythm who remain unresponsive
after ROSC (strong recommendation, low-quality
evidence).

TTM is suggested for adults after OHCA with an initial
non-shockable rhythm who remainunresponsive after
ROSC (weak recommendation, wvery low-quality
evidence).

TTM is suggested for adults after IHCA with any initial
rhythm who remain unresponsive after ROSC (weak
recommendation, very low-quality evidence).

f targeted temperature management is used, it is
suggested that the duration is at least 24 h (weak
recommendation, very low-quality evidence).

.e
«*"* e,

« We recommend TTM for adults after either

LOHCA or IHCA] (with |any_initial_rhythm) who

remain unresponsive after ROSC.
« Maintain a target temperature at a constant

'-.rEJuelEtween 32 "l and 96 ot Elfnr.at least 24 h.

s Avoid fever (=37.7°0C) for at least 72 h after
ROSC in patients who remain in coma.

FN MOTOL

A recent randomised controlled trial of both
IHCA and OHCA patients with initial non-
shockable rhythms showed a higher percent-
age of patients survived with a favourable
neurclogical cutcome when treated with TTM at
33 °C versus 37 °C."” This has enabled the
recommendation to be extended to all rhythms
and locations.

The definition of fever (=37.7 7 C) is consistent
with that used in the TTM2 trial. ™
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emperature control

o« We recommend targeted temperature management (TTM)
for adults after either OHCA or in-hospital cardiac arrest
(IHCA) (with any initial rhythm) who remain unresponsive after
ROSC.

« Mairtain atarget temperature at a constant value between 32°C
and 36 °C for at least 24 h.

o Avoid fever (>37.7°C)foratleast 72 h after ROSC in patients who
remain in coma.

e Do not use pre-hospital infravenous cold fluids to initiate

hypothermia.




Table 2. Neurologic Outcomes and Hospitalization Characteristics.*

Difference
Hypothermia Normothermia or Hazard Ratio

H Y P E R I O N Ouicome (N=284) (N=297) (95% Cl)

CPC score of 1 or 2 on day 90 — no. (%) 29 (10.2) 17 (5.7} 45(0.1t0 8.9)F
CPC score distribution on day 90 — no. (%)

0 0 . CPC score of 1 16 (5.6) 11 (3.7)
o 33 C VS. 37 C U ned eflbr. I')"I'mU CPC scaore of 2 13 (4.6) 6 (2.0)
CPC score of 3 22(7.7) 31 (10.4)

P . " CPC score of 4 1(0.4) 0
prlm. OUTcome. 90. den CPC .I ’2 CPC score of § 231 (81.3) 247 (83.2)
Loss to follow-up 1(0.4) 2(0.7)

® sekund. outcome: 20. denni mortalit esdisiamads 231 (81.3) 247 (83.2) ~1.9 (-8.0t0 4.4)1

— ——
Death in the ICU — no. (%) 222 (78.2) 236 (79.5) 0.93 (0.78 to 1.10)F

Duration of mechanical ventilation — days
o CA H O CA Median 45 40
IHCA i OH
Interquartile range 20t07.0 20t07.0
Length of stay in ICU — days
Median 4.0 4.0

The NEW ENGLAND JOURNAL of MEDICINE

Interquartile range 20t07.0 2.0t06.0

ORIGINAL ARTICLE Survival to ICU discharge — no. (%) 62 (21.8) 61 (20.5) 1.07 (0.75 to 1.52)%

Duration of mechanical ventilation — days
Targeted Temperature Management Median 11.0 10.0
for Cardiac Arrest with Nonshockable Rhythm

J.-B. Lascarrou, H. Merdji, A. Le Gouge, G. Colin, G. Grillet, P. Girardie, hof . d
E. Coupez, P.-F. Dequin, A. Cariou, T. Boulain, N. Brule, J.-P. Frat, P. Asfar, Le"gl of stay in IcU— ays
N. Pichon, M. Landais, G. Plantefeve, J.-P. Quenot, J.-C. Chakarian, M. Sirodot, Medi 6.0 6.0
S. Legriel, J. Letheulle, D. Thevenin, A. Desachy, A. Delahaye, V. Botoc, S. Vimeux, edian : :
F. Martino, B. Giraudeau, and J. Reignier, for the CRICS-TRIGGERSEP Group® .,
/ e v Interquartile range 4.0to 18.0 2.0t0 21.0

Survival to hospital discharge — no. (%) 56 (19.7) 50 (16.8) 1.19 (0.81 to 1.74) 1

Interquartile range 6.0to 24.0 4.0t027.0
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Hyvpothermia versus INormothermia
afrer Out-of-Hospital Cardiac Arrest

J. Dankiewic=z, T. Cronberg, . Lilja, J.C. Jakobsern, H. Lewvimn, S. Ullén, €. Rylander, I I M 2

PP Wise, M. Oddo, A Cariou, J. BElohlavek, J. Howvdenes, M. Saxena,
H. Kirkegaard, P_). Young. P. Pelosi, C. Storrm, F.S. Taccone, M. Joannidis,
. Callaway, &.h. Eastwood, M_P.G. Morgan, P. Nordberg, D. Erdinge, A D. NMichol, 0 . 0
PM.S. Chew, |. Hollenberg, M. Thormas, J. Bewley, K. Sweet, A_MM. Grejs, 33 C vs. normoiermle do 37.8 C
S. Christensen, M. Haenggi. A Levis, A Lundin, ). Ddaring, S. Schrmidbauer,
T.R. Keeble, G.W. Kararmasis, <. Schrag, E. Facssler, ©. Srmid, B. Otahal,
M. Maggiorini, P.D. Wendel Garcia, P. Jaubert, J.MM. Cole, M. Solar, ©. Borgquist,
. Leithner, S Abed-Maiillard, L. MNawvarra, M _ Annborn, J. Undén, 1. Brunetti,
AL sowrad, P, MoGuigan, R, Bjerkholt Olsen, T. Cassina, P. Vignon, H. Langeland,
T. Lange, H. Friberg, and MN. Nielsen, for the TThM2 Trial Investigatorss

primarni outocome: 6-més. mortalita
N\ sekundarni outcome: 6-més. mRS >4

Table2. O and Ad E: o L
OHCA bez ohledu na inic. rytmus
Hypothermia Normothermia Relative Risk
QOutcome or Event (N=930) (N=931) (95% CI* P Value
Primary outcome: death from any cause at 6 mo [465 /925 (50) 446925 (48) ] 1.04 (0.94-1.14) 0.37 A Death at 6 Months
— no.ftotal no. (%) Subgroup Hypothermia MNormothermia Relative Risk of Death (95% CI)
Main secondary outcome — no.ftotal no. (%) no. of patients .
Score of 4—6 on modified Rankin scale at 6-mo [438;881 (55) 479/866 (55) ] 1.00 (0.92-1.09) All patients 925 925 —— 1.04 (0.94-1.14)
follow-upi Sex H
Poor functional outcome at 6 mo} 495/918 (54) 493 /911 (54) 1.00 (0.91-1.08) Male 738 729 |—i.—| 1.03 (0.92-1.15)
Score on modified Rankin scale at 6-mo follow-up Female 187 196 '_E_’_‘ 1.10 (0.94-1.29)
— no.ftotal no. (%6)T Age i
0 140/881 (16) 148/866 (17) <65 yr 421 457 —— 0.99 (0.83-1.18)
1 87/881 (10) 80/866 (9) L L 463 —r— 1.04 (0.94-1.15)
2 132/881 (15) 127/866 (15) Time to IIQOSC from cardiac arrest .
<25 min 419 416 —_—— 1.09 (0.91-1.33)
= AR (E) 32/ E5eLEs) =25 min 506 509 Co- 1.02 (0.92-1.12)
4 16/881 (2) 20/866 (2) Initial rhythm
5 7/881 (1) 13/866 (2) Nonshackable 259 231 —.— 1.04 (0.94-1.14)
6 465/881 (53) 446/866 (52) Shockable 666 694 '—?‘—' 1.00 (0.87-1.15)
Serious adverse events — no.ftotal no. (%6) Shock on admission H
Arrhythmia resulting in hemodynamic com- 222/927 (24) 152/921 (16) 1.45 (1.21-1.75) <0.001 Notlpresent 665 = ! COvi 95T 3)
promise Present 260 274 : . '—..—‘ . ' 1.01 (0.22-1.15)
Bleeding 44927 (5) 46922 (5) 0.95 (0.63-1.42) 0.81 0.50 0.75 1.00 L25 1.50
Shr;:é:ggctit;r?;err:lta:re::a::\g::n:xd for 10/927 (1) 5/922 (<1) 1.99 (0.71-6.37) 0.21 Hypothermia Better Normothermia Better
Pneumonia 330/927 (36) 322/921 (35) 1.02 (0.90-1.15) 0.75
. B Modified Rankin Scale Score of 4—6 at 6 Months
Sensis 89/976 111 /17977 (G 116 an 157 n21
Subgroup Hypothermia Normothermia Relative Risk of Score of 4—6 (95% Cl)
100 no. of patients .
All patients 881 66 ——— 1.00 (0.92-1.09)
Sex '
= 0.75- Male 701 679 —— 1.00 (0.90-1.10)
= Female 180 187 —— 1.03 (0.90-1.19)
- . Age .
‘S osod MNormothermia <65 yr 391 429 e 0.94 (0.79-1.10)
= Hypothermia =65 yr 490 437 .- 1.01 (0.92-1.10)
E Time to ROSC from cardiac arrest E
= <25 min 395 389 e 1.04 (0.87-1.24)
£ o254 =25 min 486 477 —— 0.98 (0.90-1.07)
Initial rhythm -
Monshockable 252 218 —e— 1.00 (0.93-1.08)
0.00 T T T T Shockable 629 648 [ 0.96 (0.84-1.08)
O 40 80 120 160 Shock on admission :
Days since Randomization Not present 629 606 —— O o)
MNo. at Risk Present 252 260 . . -—.-—4I : | 0.97 (0.86-1.08)
MNormothermia 925 506 491 a4 450 os0  o7m 100 L2 150
Hypothermia 9235 “ara 458 452 451 Hypothermia Better MNormothermia Better
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Hypothermic versus Normothermic Temperature
Control after Cardiac Arrest
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AN
Mieta-analy sis of all-cause mortality [including subgroups) Mietz-analyses of fundtional cutcome jincluding subgroups)
Hypothermia Mormothermia Risk Ratio Hypotharmia Mormothermia
CHrtoomes — Died Survived Died Surviwed with 953 C1 Poor Good Poor  Good
TTMAL el 247 770 & Lol 088 o 116 o Lol s ]
q TThAZ 465 46D 446 a7a 1Lod 09510 114 458 393 4ra &7
103 00 4o 111
P4l
B
Mzl 523 E03 498 590 —— 103  0.04 1o 1.13
Femals 163 104 1ES - N T — 107 003 4o 123
Age
Age <65 years O.E9 to 1.1&
<5 years 230 a14 234 454 — - 105 00110 172 A e St oL
=E5 years 461 203 431 T —.— 100 00F to 1OS s
<25 min 0.5 to 1.13
Time to ROSC ficem arrest =25 min . .95 to 1.10
<35 min 221 414 i) 419 — 105 000 LI
=25 min AT 203 455 06 —— 103 005 to 112 Initial rhythm
Maonshockable
Initial rhythm Fhockabls
Monshockable 28a 1.1 L] &7 I 102  0.95 i 110 o
Sheock con admission
Shockable 403 EI8 413 CEE 100 000 fo 117 Mot present 083 o 111
Present . 050 to 110
Shodk cn admission
Mot present 473 504 447 [=al [ | 054 o 115 MIRACLET risk group
Fresert 21a 113 218 13 :[-: 103 002 o 115 High rizk ! 0.93 to 1.05
Intermediate risk 091 ta 1.13
Tirme bo ALS Loewr risk 0.60 to 1.09
=10 min 805 25 373 o) :=: 103 0041 114 T o ALS
10 min 285 TS IET 400 103 O0OL to 117 e T AT
<10 min . 0,60 to 1.13
By=ztander CPR
Mo bystander CPR 171 128 -] 119 —- 0A8  OFF to LOZ Eystander CPR
Bystand=r CPR 520 57g 455 ok T — LI0 L0 4o 121 Mo bystander CPR 0.70 to 0.99
Bystander CPR 008 to 1.16
Witressed arrest .
Witnessed anest c09 E5E 595 &7 —.— 102 00410111 Witmeszed arrest
N ‘Witnezmad arrest 1 902 to 1.07F
Urwitneszed arest BZ 51 0 55 — = 1l 050w lls Urearitosee e arreat 081 1o 134
oo 100 1Aa

Favaors Fawors
hypothermia normothenmia




Diagnosis of cause of cardiac arrest Coronary reperfusion
 Early identification of a respiratory or neurological cause can be e Emergent cardiac catheterisation laboratory evaluation (and
achieved by performing a brain and chest CT-scan at hospital immediate PCI if required) should be performed in adult patients
admission, before or after coronary angiography (see coronary with ROSC after cardiac arrest of suspected cardiac origin with
reperfusion). ST-elevation on the ECG.
« In the absence of signs or symptoms suggesting a neurological or e In patients with ROSC after out-of-hospital cardiac arrest

respiratory cause (e.g. headache, seizures or neurological (OHCA) without ST-elevation on the ECG, emergent cardiac
deficits, shortness of breath or documented hypoxaemia in catheterisation laboratory evaluation should be considered if
patients with known respiratory disease) or if there is clinical or there is an estimated high probability of acute coronary
ECG evidence of myocardial ischaemia, undertake coronary occlusion (e.g. patients with haemodynamic and/or electrical
angiography first. This is followed by CT scan if coronary instability).

angiography fails to identify causative lesions.
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DIAGNOSTIKA

Post-resuscitation ECG
No STEMI

Absencebq‘lz‘l %ignﬁiﬁgnt R

comorbidities “ER or
favourable cardiac Iorie il ICU/CICU
arrest setting non-corona stop” for
cause, no significant diagnostic

“STEMI comorbidities, AND work-up
fast track” favourable cardiac || Additional history
arrest setting Echoc{;;ardmgraphy

1 scan
head/thorax
Immediate Laboratory values
coronary

angiography

Invasive coronary treatment strategies for out-of-hospital
cardiac arrest: a consensus statement from the European
Association for Percutaneous Cardiovascular Interventions
(EAPCI)/Stent for Life (SFL) groups

Marko Noc', MD: Jean Fajadet®, MD: Jens F. Lassen®, MD: Peur Kala*, MDD Philip MacCarthy®, MID:
Goran K. Olivecrona®, MDD Stephan Windecker’, MID: Christian Spaulding®*, MI>
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Doporucené postupy ESC pro lécbu akutniho e
infarktu myokardu u pacientu s elevacemi useku 7 4 Resuscntatlon @'%nzsuscmmou
ST, 2017: souhrn dokumentu vypracovany AL i

Ceskou kardiologickou spoleénosti @

(2017 ESC Guidelines for the management of acute myocardial 7 7
infarction in patients presenting with ST-segment elevation: Summary CESKA KARDIOLOGICKA SPOLECNOST
of the document prepared by the Czech Society of Cardiology) THE CZECH SOCIETY OF CARDIOLOGY

Summary ofthe 2015 ESC Guidelings for the management of acute
(oronary synckomes n patientspresenting without pesitent
§T-seqment elevation, repared by the Czech Socity of Cardiology)

Tabulka 13 - Rizikova kritéria vyZadujici invazivni strategii Srdeéni zastava

1 non-STE AKS Doweruceni | Trida® | Uroven* |

U pacientld po resuscitaci pro srdec¢ni
zastavu s EKG zaznamem odpovidajicim
STEMI je doporucena strategie primarni

ELSEVIER journa | homepage: www.elsevier .com/locate/resuscitation

European Resuscitation Council Guidelines for Resuscitation 2015 @CmMm
ection 8. Initial management of acute coronary syndromes

ikolaos I. Nikolaou *-*, Hans-Richard Arntz", Abdelouahab Bellou®, Farzin Beygui®,
Leo L. Bossaert®, Alain Cariou', on behalf of the Initial management of acute coronary
syndromes section Collaborator!

* We recommend emergency cardiac catheterisation lab evalu-
ation (and immediate PCI if required), in a manner similar to
patients with STEMI without cardiac arrest, in selected adult
patients with ROSC after out-of-hospital cardiac arrest (OHCA)

of suspected cardiac origin with ST-elevation on ECG.

Kritéria velmi vysokého rizika

* Hemodynamick nestabilita nebo kardiogenni Sok

U pacientd, ktefi v ¢asném obdobi po
resuscitaci pro srdecni zastavu dale
nereaguji, je indikovana cilena regulace
télesné teploty.©

* Recidivujicl nebo pokraCujict bolest na hrudi refrakterni
k medikamentdzni léché

Je indikovano, aby zdravotni systémy
uplatnovaly strategie pro usnadnéni

» Zivot ohrozujici arytmie nebo srdecni zastav 2;‘2‘;55;‘”%‘?,"532‘%;; :i!zccr:\fgggntu _ * [n patiens who are comatose and with ROSC after OHCA of sus-
S podezrenim na _prlm? o nemOC‘nlle , L. . , ,
* Mechanické komplikace infarktu myokardu Tormou bor. ) moznost reperfuznl lecby pected cardiac origin without ST-elevation on ECG It is reasonable

o Akutni srdecni selhani o 2y Vel ke to consider an emergency cardiac catheterisation lab evaluation
o osoby s podezrenim na IM méli . . . . . .
+ Recidivujic dynamické zmény ST nebo viny T zejméina pristup k defibrilatoram a byl vySkolen in patients with the highest risk of coronary cause cardiac arrest.
s intermitentnimi elevacemi Useku ST | azivotnich funkeie -
5.6.3 Nacasovani invazivni strategie ‘Z’é‘;’f;\,',ﬁ”k};‘ng’iggf,‘;f;ffki}cﬁ’fg.;Z,‘i,‘i?“'

vigs ok . . useku ST, ale s vysokym podezrenim na
W OkamZita invazivni StrateQ'e (<2h) probihajici ischemii myokardu by méla by

Pacienti s non-STE AKS a velmi vysokym rizikem (tabulka zvazena urgentni koronarografie (a PCl,
13) maji bez &by $patnou prognoézu. Doporucuje se oka- A\pokud je indikovana).

mZitd (tj. < 2 h od pfijeti k hospitalizaci, analogicka |é¢bé Pfednemocnicni chlazeni rychlou i.v.
STEMI) invazivni strategie bez ohledu na EKG nebo vy- 2Eg':r?;|'tger',';y;2r?§£m‘;;gLig:ﬁffJUt'"y
sledky biomarkeru. Centra bez STEMI programu by méla obé&hu neni doporué¢eno

yto pacienty okamzite prefozit (obr. b). Lecba pacientu 3.3 Srdecni zastava (tabulka 7)

se srdecni zastavou mimo nemocnici a bez STE na EKG
musi byt individualizovana a vyzaduje multidisciplinarni
konzultaci. Ti, ktefi jsou pfi védomi, by méli okamzité

nndstounit SKG

The invasive management (i.e. early coronary angiography (CAG)
followed by immediate PCI if deemed necessary) of this patient
group, particularly patients after prolonged resuscitation and hav-
ing nonspecific ECG changes, has been controversial due to the
lack of specific evidence and significant implications on resource
utilization (including transfer of patients to PCI centres),

K mnoha umrtim dochazi béhem prvnich nékolika hodin
od zac¢atku STEMI z ddavodu fibrilace komor. U resuscito-
vanych pacientd s elevacemi useku ST na EKG je indiko-
vana okamzitd koronarografie. Detaily viz doporucené
postupy European Resuscitation Council (ERC).
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Table 3. Clinical Outcomes.*

ORIGINAL ARTICLE

Outcome

Primary end point

Survival at 20 days — no. of patients (26) %
Secondary end points

Survival with good cerebral performance or mild or mod-
erate disability — no. of patients ftotal no. (36)

CPC score at 90 days — no.ftotal no. (26)§

Survival until hospital discharge — no. of patients (%5)
Meurologic status at ICU discharge
GCS score
Median (IQR)
Geometric mean (95% Cl)
CPC score — no._jftotal no. (36)§

TIMI major bleeding, any grade — no. (%8)

Recumrence of ventricular tachycardia resulting in defibril-
lation or electrical cardioversion — no. (26)

Creatinine kinase
Median AUC (IQR)
Geometric mean (95% Cl)
Creatinine kinase MB
Median AUC (IQR)
Geometric mean (95%& CI)
Troponin T
Median AUC (IQR)
Geometric mean (95% Cl)
Troponin |
Median AUC (IQR)
Geometric mean (95% CI)
AKIM classification stage — no.ftotal no. (36)9]
L+]

1
2
3

Immediate Angiography
Group (N =273)

176 (64.5)

1717272 (62.9)

1577272 (57.7)
14272 (5.1)
47272 (1.5)
0/272
97/272 (35.7)
178 (65.2)

15 (14 to 15)
13.7 (13.2 to 14.2)

74/258 (28.7)
59/258 (22.9)
36/258 (14.0)
4/258 (1.6)
85/258 (32.9)
7 (2-6)
21 (7.7

30,099 (9983 to 67,096)

25,694 (21,764 to 30,333)

930 (402 to 2456)
975 (793 to 1198)

11.3 (4.4 to 33.5)
11.2 (9.2 to 13.6)

154.7 (331 wo 1762)
226.7 (100.1 to 513.2)

218/244 (89.3)
127244 (4.9)
4/244 (1.6)
10/244 (4.1)

Delayed Angiography
Group (N =265)

178 (67.2)

170/264 (64.4)

159/264 (60.2)
11/264 (4.2)
5/264 (1.9)
2/264 (0.8)

87/264 (33.0)
182 (68.7)

15 (14 to 15)
13.5 (12.9 to 13.7)

86,249 (34.5)
56/249 (22.5)
30/249 (12.0)
9/249 (3.6)
68 /249 (27.3)
13 (4.9)
16 (6.0)

28,006 (11,044 to 74,043)
25,306 (21,140 to 30,291)

851 (302 to 2868)
949 (739 to 1219)

10.6 (4.5 to 36.2)
12.28 (10.3 to 16.0)

183.2 (21.4 to 7278)
315.9 (116.7 to 837.5)

2147243 (88.1)
8/243 (3.3)
5/243 (2.1)

16/243 (6.6)

Effect Size
(95%6 <N

OR, 0.89 (0.62 to 1.27)

OR, 0.94 (0.66 to 1.31)

Reference
OR, 1.29 (0.56 to 2.92)
OR, 0.81 {0.21 to 3.07)
MNA
OR, 1.12 (0.78 to 1.63)
OR, 0.85 (0.60 to 1.22)

1.02 {0.96 to 1.04)

Reference
OR, 1.22 (0.76 to 1.98)
OR, 1.39 (0.78 to 2.48)
OR, 0.52 (0.15 to 1.75)
OR, 1.45 (0.93 to 2.27)
OR, 0.51 (0.20 to 1.30)
OR, 1.30 (0.66 to 2.54)

1.02 (0.80 to 1.30)

1.03 (0.74 to 1.42)

0.87 (0.64 to 1.16)

0.72 (0.21 to 2.54)

Reference
OR, 1.47 (0.59 to 3.67)
OR, 0.79 (0.21 to 2.96)
OR, 0.61 {0.27 to 1.38)

1.0 Hazard ratio, 1.28 (95% CI, 1.00—1.63)
0.9 P=0.0¢% by log-rank test
0.8+
E 0.7~
f:_} 0.6+ Drelayed or selective angiography
:‘ 0.5+
= Immediate angiography
3 0.4
£ o3
0.2+
0.1+
0.0- T T T T T 1
L] 5 10 15 20 25 30
Days
Immediate Delayed or Selective
Angiography Angiography Effct ize
End Point (N=265) [N=265) (95% CIjj
Primary end point
Death from any cause — no. {%) 143 (54.0) 122 [46.0) Hazard ratio, 1.23
(10010 1.63)
Secondary efficacy end points
Myocardial infarction — no.total no. (36) 0/243 2250 (0.3) Relative risk, 0
(0t0193)
Severe neurologic deficit — no.ftotal no. (%)] 21112 (18.8) 16/126 (12.7) Relative risk, 1.48
(0.82 to 2.67)
Death from any cause or severe neurclogic deficit 164/255 (64.3) 138/243 (55.6) Relative risk, 1.16
— no.ftotal no. (%) (1.00ta 1.34)
Median length of ICU stay (IQR) — days 7(-11) 8 [4-13) HLE, -1

(-2t00)
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.

Likely cardiac cause?

12-lead ECG ST elevation?

Coronary angiography = PCI

Consider CT brain Cause for cardiac Consider Coronary
and/or CTPA arrest identified? angiography = PCI

Treat non-cardiac

5 Admit to ICU
cause of cardiac arrest
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NEUROPROGNOSTICATION FOR THE
COMATOSE PATIENT AFTER RESUSCITATION
FROM CARDIAC ARREST

Targeted temperature
management and rewarming

Unconscious patient,
M<=3 at 272h without confounders (')

At least TWO of:
* No pupillary (?) and corneal reflexes at 272h
Bilaterally absent N20 SSEP wave
Highly malignant (°) EEG at >24h
NSE >60 pg/L (%) at 48h and/or 72h
Status myoclonus (°) <72h

Diffuse and extensive anoxic injury on brain CT/MRI

Observe and re-evaluate

@% EUROPEAN
RESUSCITATION
9 COUNCIL

GUIDELINES

2021

Poor
outcome
likely (*)




The NEW ENGLAND JOURNALof MEDICINE

Trial of Three Anticonvulsant Medications for Status Epilepticus

MULTICENTER, RANDOMIZED, DOUBLE-BLIND TRIAL

Levetiracetam  Fosphenytoin Valproate
m Q
TS 60 mg/kg 20 mg/kg
Children and adults with \\ < - (phenytoin equivalents)

benzodiazepine-refractory > o~
status epilepticus

Absence of clinically

evident seizures and 470/0 4 5 0/0 460/0

improved responsiveness

; (68/145) (53/118) (56/121)
at 60 min

No significant difference in rates of seizure cessation or in safety

Levetiracetam Fosphenytoin Valproate
(N =150) (N =125) (N=125)
rumBer of patients (perc

Life-threatening hypotension within 60 min after start of trial- 1 (0.7) 4 (3.2) 2 (1.6)
drug infusion




|| ORIGINAL ARTICLE ||

Treating Rhythmic and Periodic EEG Patterns
in Comatose Survivors of Cardiac Arrest

FN MOTOL

Secondary endpoi

Interventions:

STEP 1- first antiseizure drug (phenytoin /valproate /levetiracetam)+ sedative (propofol or midazolame)

STEP 2 — second antiseizure drug+second sedative

STEP 3 — high dose barbiturate




Table 2. Antiseizure Treatment and EEG Response.®

Table 3. Primary, Secondary, and Safety Outcomes (Intention-to-Treat Population).=

FN MOTOL

Antiseizure Treatment Control
Variable (N=28) (N=284)7
no. ftotal no. (%)
Treatment details
Intensive antiseizure treatment started EBE/BE (100) 0/83
Intensive antiseizure treatment continued after 24 hri 54/38 (61) 0/83
Mo. of antiseizure drugs used
0 0/33 75/83 (90)
1 2433 (27) 5/83 (6)
2 57 /88 (65) 3/83 (4)
=3 738 (2) 0/83
Mo. of sedative drugs used
0 1/33 (1) 20/83 (24)
1 2788 (31) 47783 (57)
2 5438 [(51) 15/83 [18)
=3 6/83 (7) 1/83 (1)
=1 Antiseizure drug continued during entire peried of ICU admission 8538 (97) 8/83 (10)
Effect on EEG mmrdirlF
Complete suppression of EEG index activity for =48 consecutive hrj 49/38 (56) 2/83 (2)
Complete suppression of EEG index activity for=24 consecutive hr 7538 (85) 10/83 (12)
Suppression of RPPs 0-24 hr after randomization
Complete 6488 (73) 3/83 (4)
Partial 20/38 (23) 11/83 {13)
Mone 4/33 (5) 69/83 (33)
Suppression of RPPs 24-48 hr after randomization
Complete 6083 (68) 39/83 (47)
Partial 1228 (14) 14/83 (17)
Mone 6/38 (7) 9/83 [11)
Mo EEG recordings available 2/88 (2) 1/83 (1)
Treatment restrictions during ICU admission
Do not resuscitate 32 /8B (36) 36/83 (43)
Withdrawal of life-sustaining treatment 6838 (77) 65/83 (78)

Antiseizure Treatment Control P
Outcome (N=88) (N=84) Measure of Effect{ Value
Calculation Value (95% Cl)
Primary outcome
IZPC score of 3, 4, or 5 at 3 mo — no. (%) 79 (20} 77 (92) Risk difference 2 (-7 to11) 0. 63'
Secondary outcomes3
CPC score at 3 mof Commeon odds ratic 1.19 (0.56 to 2.53)
CPC score of 2 to 5 at 3 mo — no. (%) 86 (28) 22 (98) Risk difference 0(-5to4)
CPC score of 4 or 5 at 3 mo — no. (%) 71 (81) 70 (83) Risk difference 3 [-9to 14)
Death at 3 months — no. (36) 70 (&80) 69 (82) Risk difference 3 (-9to 14)
Mean I;rlgth of stay in the ICU (953 CI) 87 (67 to 10.7) 7.5 (5.5 to 9.4)
— days
Mean duration of mechanical ventilation 7.8 (6.1t0 9.5) 6.6 (4910 2.4)
{95% CI) — days
Serious adverse events until 3 mo
Any serious adverse event — no. (%) 73 (83) 72 (86) Chi-square test 0.62
Death after withdrawal of life-sustaining 68/88 (77) 65/83 (78) Chi-square test 0.87
treatment — no.ftotal no. (26)
Death, other cause — no. (36) 2(2)9 4 (5)| Fisher's exact test 0.44
Patients with other sericus adverse events 2(9) 2 (11) Chi-square test 0.72
— nao. (%)
Mo. of other serious adverse events 10 11

Antisoizurs

Treatrmant
(N=88)

Control
(M= 84)

MNo symptoms

1

= /] =

Scorae on Cerebral Performance Category Scale

4 =
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® 1. prijeti do PCl centra zlepsuje 30-

’ I 4

denni prezivdni

® 2. vzddlenost do centra nemad na
prezivdni vliv

® 3. prezivani je zdvislé na hustoté

populace, laické KPR, zdstavé prede

svédky a defibrilovatelném rytmu

A0=day survival (%)

CLINICAL RESEARCH
Acute coronary syndromes

Distance to invasive heart centre, performance
of acute coronary angiography, and angioplasty
and associated coutcome in cut-of-hospital
cardiac arrest: a nationwide study

Tinne Tranberg'®, Freddy K. Lippert?, Erilka F. Christensen® -1, Carsten Stengaard’,
Jalkob Hjort', Jens Flensted Lassen’, Frants Petersen”, Jan Skov Jensen®,

Caroline Biack”, Lisette Okkels Jensen?, Jan Ravkilde?, Hans Erik Botker?, and
Christian Juhl Terlkelsen®

—=—— Admmission o invasive heart cenira N = 25,384
—— Agmission to keal hespital

95% Cl 0.89-093,P<0.001)



jgure 2. Adjusted Odds of Survival to Charge and to 30 Days

oot | OpPEen.

Original Investigation | Emergency Medicine

Association of High-Volume Centers With Survival Outcomes Among Patients
With Nontraumatic Out-of-Hospital Cardiac Arrest

A Systematic Review and Meta-Analysis

Amelia Xin Chun Goh: Jie Cong Seow; Melvin Yong Hao Lal; Man L, PhD; ¥ Man Goh; Marous Eng Hock Ong, MEBES, MPH: Shir Lynin Lim, MBES, Mkted {int Med);
Jamie Sin Ying Ho, MBBChIr (Cantabl: Jun Wl veo; Andrew Fu Wah Ho, MBES, MMed, MPH

gure 3. Adjusted Odds of Good Neurological Outcomes at Discharge and 30 Days

Study or subgroup
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Expedited transfer to a cardiac arrest centre for
non-ST-elevation out-of-hospital cardiac arrest (ARREST):
a UK prospective, multicentre, parallel, randomised clinical
trial

Background The Imemational Lialson Commimes on Resuschadon has called for a randomised wrial of delverymwa ¢

aandiac arrest centre. Wi almed w0 assess whether expedived dellvery 10 a cardiac amress centre compared with ourrent
siandard of care following resuschawed cardiac arress reduces desths.

Methods ARREST 15 a prospecthe, parallel, multicentre, open-label, randomised superiority rial. Patlents jaged
=18 years) with remum of sponzneons drouladon following our-of hosphial ardiac amest withou: ST devaton were
randomly assigned [1:1) at the scene of their cardiac arrest by London Ambulance Service staff using a secure online
randomisation system w0 expedited delivery w the cardiac catheter laborarory a1 one of seven cardiac armes: centres or
siandard of care with dellvery w the geographically doses: emergency depanment ar one of 32 hosphals in London,
UK. Masking of the ambulance swaif who deltvered the Interventons and those reporing wreamment omoomes in
hospieal was noe possible. The primary ouscome was all-@use monaliy at 30 days, anabsed In the Intendon-wo-weat
{ITT) population excluding those with unknown monality swams. Safety ouwcomes were anahsed tn the ITT
populaton. The wial was prospecthely registered with the Imemmational Standard Randomised Controlled Trials
Reglsery, DE585404,

Findings Betwesn fan 15, 3018, and Dec 1, 2022, 862 padents were enrolled, of whom 431 [(30%) were randomiby
assigned w a @rdiac arrest cenire and 431 [50%) w sEndand care. 30 pardcipanis withdrew from the crdiac amrese
cenire group and 19 from the standard care group, doe w lack of consent or unknown moreali s@ms, leaving
411 parricipants in the candiac arrest cemire group and 412 in the siandard care group for the primary anahsts. Of
822 pamicipams for whom daia were svallable, 560 (68%) were male and 262 (3296) were female. The primary
endpoint of 30-day monality ocourred in 258 (63%6) of 411 pardcpams in the @rdiac arrest cemre group and in
58 (633} of 412 in the standard care group junadjuseed risk o for survival 1-00, 95% CI 0-90-1-11; p=0-96).
Eight (238} of 414 patients In the cardiac arress cenire group and three [136) of 413 in the siandard care group had
serlous adverse evenes, none of which were desmed relaied w the izl inervenilon.

Interpretation In adult patlents withoue ST elevatlon, wransfer voa cardiac arresy centre following resusclared cardiac
arrest in the community did not reduce deaths.

Funding Britlsh Heart Foundation.

Copyright @ 2023 The Author(s). Published by Elsevier Lrd. This is an Open Access ardcle under the CC BY 4.0
Heense.
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N

a
Cardiac arrest Standard care RE. OR. or mean Adjusted OR* Risk
centre growp group {n=413) differemnce {95% CI) or difference
(=414} (95% CI) pvalue ({95% C1)
Primary endpoint
0-day 258/411 (G3%) 258/412 (63} RR 100 1.09 0-2%
mortaliby (090 o 1-11) (B73tol 63 (65 to 68}
Secondary endpoints
F-month 2ETF/ 411 (655 263,411 (G4 RR1-02 - 10
mortality (092 to 1-12) [~5-6 to 7-57%)
mRS score at OR 1-0:0 0-99
discharge (076 to 1-33)
nl FOA4AT (1T %D FR/AO2 {19%)
1 2374132 (6%) 31,402 (B3%)
2 2274132 (5%) 124402 (3%)
3 15/4132 (4%) 9402 (%)
4 10/413 (2%) 20402 (1%)
5 16/413 (4%) 124402 (336)

& 2577413 (62%)

miRS score at
2 months

o399 (19)
233949 (6%)
17/399 (4%%)
5/399 (1%)
Q3949 (%)
4399 (1%)
267399 (67 %)
miRS score at discharge
Favouwrable 1307413 (33%)

[, I S T R RS

Unfavourable ZEIL41Z (D)
miRS score at 3 months

Fawouwrable 1159/3949 (F0%)

Unfawourable

Mean BEQ-50-51
SOOreE

ZRO/I00 (FO%)
0-68 (0-32):
n=57t

258402 (G4%)

GO390 (1E%)
32/390 (8%)
S/3IG0 (2%)
S/3IG0 (2%)
/290 (1%)
57290 (1%)

26320 (67 %)

104402 (T2H)
TF20407 (6E%)
119/390 (3136)
2FLIZ0 (FO%)

o722 (0-25):
n=92%

OR0-98 o-8B7
(072 b 1-231)

RR1-01 o-7a
(092 to 1-11)

RR1-01 o-82
(0-92 to 1-11)

Mean difference
—0-04
(012 to 0-05)

Data are iy W (%) and mean (S0 vnless otheravise spedfied. Mortality refers to all-cause mortalicy. mRS=maodified

0-9%
(—5-5 to 7-3)

07 %
-5-F to 7 -1}

Rankin Scale. OF=odds ratic. RR=ri=k ratic. *Adjusted OR calovlated due to commeergence issues. TThe number of

participants for wihom data were obtained.

Table 3: Primary and secondary ovtconmes

Risk ratio (95% 0)  Phracson
Age (years) i 0-0029
<57 —— 076 (0-60-0-97)

57-71 . —a— 1-28 (1-05-1-56)

272 —— 094 (-B21-07)

Sex : 0-87
Female —i— 100 (0-B6-1-16)

Male — . 1-01 (0-88-117)
Presenting cardiac rhythm*® i 0-45
AED non-shockable, asystole, or PEA - 0400 (0-03-1-05)

AED shockable VE or pulsaless VT — i 1.05 (0-83-132)
Witnessed amest® i 044
Mo — 096 (0-85-1.00)

Yas —'F— 103 (0-30-1-17)

Bystander (PR i 0-82
No — - 100 {0-B6-117)

Yes —u— 098 (0-85-117)

Location of arrest i 0-83a
Private —— 1-05 (0-54-1-16)

Pubdic S — 103 (0-83-1-28)

COVID-19 0-58
Randomised before Manch 11, 2020 + 102 (0-91-1-15)
Randomised from March 11, 2020 —_— 0-05 (077-1-18)
Time to BOSC (min)+ 0-92
<25 L 104 (0-66-1-64)

225 — 1-00 (0-53-1-87)

Crrerall —— 1-00 (0-0-1-11)

0-5

i
10
—— —»

Fawoanrs cardiac arrrest centre Favouwrs standard cara






