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SYSTEMS SAVING LIVES GL 2021 @%
()
5 TOP MESSAGES

RAISE AWARENESS ABOUT CPR AND DEFIBRILLATION

* Train as many citizens as possible
* Engage with World Restart a Heart Day
* Develop new and innovative systems and policies that will save more lives

FN MOTOL USE TECHNOLOGY TO ENGAGE COMMUNITIES

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

I : d 6 7 1 7 O 1 OO t : ¢ Develop communities of first responders to help save lives
n C I e n C e - I S . * Map and share the locations of public access defibrillators

» Resuscitace zahajena ¢i pokracovano u 50-60% [ S
>KPR Svéd ky 58%’ AED 28% * Get children to teach their parents and relatives how to do CPR
»80% TANR

» Propusténi 8%

CARDIAC ARREST CENTRES

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

DISPATCH ASSISTANCE DURING CPR

* Provide telephone assisted CPR for people who are unresponsive with absent or
abnormal breathing

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

Auvailable online at www.sciencedirect.com
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Epidemiology of cardiac arrest in Europe



Roziifena neodkladna resuscitace

Nereaguje a nedycha nommialné
Pfiwnlejie fesmcitatnd tym
KFR 30:2
Halepts ebktfodyplipojt= monitor
Minimalizujte plefuiovini masize
Thodnotte sdeind Mytmes
Defibrilovatelny rytmus Medefibrilovatelny rytmus
{fibrilace komor'bezpulzova (bezpulrova elektricka
kemorova tachykardie) aktivitalasystolie)
1 wiboj D&noveni
Minimalizujte spontamniho
plefuiovani masaze
Dham3its pokradn ONAMITA LECBA R
e PO SRDECHNI ZASTAVE famee =
w KPR vEFR
2minuty = Wyhaifanl postupam ABIE minuty

BEHEM KPR

= Zajtate vysakou Kxaiit e masie
= Minimailzufbe perutmn| st maite
= Podebe kysiic

= FoudyiE kapnograsi

= P zafStenl dymacio cest pom Gocmi neplensyte
srdetnl masat

= stup 60 CAWTIND FeCIEtE (Ntrvandzmi nebe Intraasading
= Fodi|ba adrenalin ki goh 35 min
= Podefta amindzeen pe 3. wjbel

HypaEk TramBtD: [Keondmi Egmypilmi embalie)

Hypawzlamia Tenznd presmetra:
Hypakal gmia/Mypaniciemiemetabalcke ity Tamponade swecnl

= UtTesnpgratce vysettend
= Wpchanickon sdetnl masad ksnaonin] ensporty 3 gakl by
= Kpreami angiogratila pariortzani keraram intersend

= Wimotein KPR
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ADVANCED LIFE SUPPORT g
2021
Unresponsive with absent
or abnormal breathing

Call EMS/Resuscitation team

CPR 30:2
Attach defibrillator/monitor

Shockable Non-shockable
(VF/PULSELESS V) (PEA/ASYSTOLE)

Immediately resume chest
compressions for 2 minutes

Immediately resume chest
compressions for 2 minutes

Return of spontaneous
circulation (ROSC)

[ N I b T 4 \

Identify and treat reversible causes Consider
+ Coronary angiography/percutaneous coronary
intervention

* Mechanical chest compressions to facilitate transfer/treatment
+ Extracorporeal CPR

Give high-quality chest compressions and

+ Give oxygen * Hypoxia
+ Use waveform capnography * Hypovolaemia

; R y * Hypo-/hyperkalemia/metabolic
+ Continuous compressions if advanced airway St
* Hypo-/hyperthermia

* Minimise interruptions to compressions + Thrombosis - coronary ot pulmonary r \

y After ROSC
* Intravenous or intraosseous access » Tension pneumothorax + Use an ABCDE approach

* Tamponade- cardiac + Aim for $p0, of 94-98% and normal PaCO,
* Toxins + 12 Lead ECG
Consider ultrasound imaging to identify + |dentify and treat cause

* |dentify and treat reversible causes ;
L reversible causes + Targeted temperature management
N A 1N

* Give adrenaline every 3-5 min

+ Give amiodarone after 3 shocks
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A Randomized Trial of Epinephrine in Out-of-Hospital
Cardiac Arrest

G.D. Perkins, C. Ji, €.D. Deakin, T sinn, J.P. Nolan, C. Scom

S. Petrou, M. Stallard, S. Gates, and R. Lall, for the PARAMEDIC2 Collaborators™

L ~ormparin, S. Regan, J. Long, A. Slowther, H. Pocock,
JJ.M. Black, F. Moore, R.T. Fothergill, N. Rees, L. ©'Shea, M. Docherty, |. Gunson, K. Han, K. Charlton, J. Finn

Table 3. Primary and Secondary Outcomes.

Outcome Epinephrine Placebo Odds Ratio (95% Cl)
Unadjusted Adjusted
Primary outcome
Survival at 30 days — no. total no. (%)t -130/4012 (3.2) 94/3995 (24) 139 147
(106182  (L03-197)
Secondary outcomes
Survival until hospital admission 947/3973 (23.8) 319/3982 (3.0) 3.59 3.83
— no.ftotal no. (%] (3.14-412) (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
Patients who died 20 (10-5.0) 3.0 (L0-5.0) 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 (23) 141 148
— no.ftotal no. (%) (1.08-1.36) (1.10-2.00)
Favorable neurologic outcome at hospital 87/4007 (2.2) 74/3994 (1.9) 1.18 119
discharge — no.[total no. (%) (0.86-1.61) (0.85-1.68)
survival at 3 mo— o ftotal no. (%) 121/4009 (3.0) 86/3991 (2.2) 141 147
(L07-1.87) (108-2.00)
Favorable neurologic outcome at 3 mo 82/3986 (2.1) 63/3979 (1.6) 131 139

— o, total no. (%) (0.94-182) (0.97-2.01)

The influence of time to adrenaline T
administration in the Paramedic 2 randomised
controlled trial

Gavin D. Perkins =", Claire Kenna', Chen JI', Charles . Deakin?, Jerry P Nolan'~, Tom Quinn®,
Charlotte Scomparin’, Rachael Fotherglll'”’, Imogen Gunsoen®, Helen Pocock?, Nigel Rees®, Lyndsey O'Shea®,
Judith FInn'?, Simon Gates'' and Ranjit Lall'

Probability of ROSC over time by treatment arm (non-shockable rhythms only)
u). B

—— Placebo —— Adrenaline

4

Probability (95% Cl)

I ' 1 1 ]

0 10 20 30 40
Time to treatment (minutes)
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1 NEW ENGLAND JOUBNAL of MEDICINE

o Standard Defibrillation
‘l ORIGINAL ARTICLE |‘ ( \
) - ‘.
Defibrillation Strategies for Refractory
Ventricular Fibrillation \
Sheldon Cheskes, M.D., P. Richard Verbeek, M.D., lan R. Drennan, A.C.P., Ph.D. \\P
Shelley L. MclLeod, Ph.D., Lir d T wer, Ph.D., Ruxandra Pinto, Ph.D., / !
Michael Feldman, M.D., P} .D-.. Matthe Da'-.-' s, M.D., ‘ ! \
Christian Vaillancourt, M.D., Laurie ]J. Morrison, P\.-1.D , Paul Dorian, M.D., ) 5 !
and Damon C. Scales, M.D., Ph.D ( ) \
\

VC Defibrillation

* OHCA s refrakterni VF susp. kardialni etiologie ( 3
vyboje)
* CRT s 3 clustery v 6 EMS ( rotace po 6 mésicich)

e Ukonceno pro COVID

* Konvencni defibrilace vs. VC (vector change) vs. (=)
DSED ( double sequentional extrenal defibrilation

* 405 pts. (136/244/125 pts.) (\: /\)
* Primarni outcome: survival to discharge |

e Sekundarni: terminace VF, ROSC, dobry neurolog. rp—
outcome mRs 2 a méné ) ¢ ¢ (R




Standard

Defibrillation VC Defibrillation DSED
450 Patients were assessed for eligibility Characteristic (N=138) (N=144) (N=125)
Age—yr 64.0£14 4 63.5+£13.2 63.0+16.3
45 Were axcluded Male sex — no. (%) 109 (80.1) 127 (88.2) 106 (84.8)
19 Did not have VF as presenting rhythm . )
14 Had VF terminated befare third shack Bystander-witnessed cardiac arrest— no. (%) 82 (60.3) 110 (76.4) 83 (66.4)
| 3 Had DNR order in place tander CPR performed — no. (% 74 (54.4 90 (62.5 71 (56.8
9 'Were not treated by participating para- Bystander perarme no. (%) (544) (62.3) (36.8)
medic service Public location of cardiac arrest— no. (3§) 41 (30.1) 51 (35.4) 36 (28.8)
! Median response time (IQR) — min{ 7.4 (5.7-9.9) 7.4 (6.59-9.0) 7.8 (6.0-9.4)
405 Underwent randemization standard
Defibrillation W Defibrillation DSED
Characteristic (M=136) (M =144) (MN=125)
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)
— minj
Ll Ll Ll Prehospital intubation — no. [26) 52 (38.2) 72 (50.0) 53 (42.4)
136 (33.6%] Were assigned to standard 144 (35.6%) Were assigned to VT 125 (30.9%) Were assigned to D5ED Preshock pause — seck 5.547.0 5.146.0 5476
defi I?rillatiun - defi I?rillatinn o 107 Rece:n.red DSED - Postshock pause — sech 48430 s o.sa 45233
135 Received standard defibrillation 113 Received VC defibrillation 1& Received standard defibrillation _ )
1 Received DSED 31 Received standard defibrillation 2 Received VC defibrillation Compression rate per minuteq 109.8x8.0 111.1=8.4 11L7=87
Compression depth — cm| 6.0x1.0 5.9:£1.0 5.7=0.9
Chest compression fraction — &%= 83.1+8.1 80.8=8.7 79.1+9.5
! ! ! Mo, of standard shocks F.41+3.0 4.2+2 1 3.90=1.4
92 (67 .6%) Had VF termination 115 (79.99%) Had VF termination 105 (24.0%) Had VF termination Mo. of shocks to first ROSC 5.5+1.6 53£1.7 5.7+1.9
15‘ FES%:I Had RDS{ at an}' t-lmE 51 [35.4%} Ha.'d HGEC at a.l'l}' tilTlE' 53 {45‘.“%} Ha.'d HGSC at a.l'l}' tilTlE' Antiarrh}f‘th mic drug administered — no. (26) 110 (30.9) 106 (73.6) 92 (73.6)
15 |:11.II%:| HadErnndiﬂed Rankin 21 [lﬁ.ll%} Hadlm-:-diﬁed Rankin 4 {IF.lﬁE-} Hadlrn-:-diﬁed Rankin Amiodarone dose — mg L e RIS e
scale score < scale score < scale score < _ )
18 {13.3%) Survived to hospital 31 (21.7%) Survived to hospital 38 [30.4%) Survived to hospital Lidecaine dose — mg ) 188 TS 1rsr=ene 1ess=Eas
d'lscharge discharge discharge ME{:;—?;}:;;TE j’;::‘r; :‘;;mili:ti;;rr;itﬁg rﬁs}tftr;‘ai:-l o 11.0 (8.0—14.0) 11.6 (9.0-16.0) 11.0 (8.0-15.5)
Epinephrine administered — no. (3&) 129 (94.9) 133 (92.4) 107 (85.6)
Epinephrine dose — mg 4.2+2.2 4.2+2.0 4.0=2.1
Median time from arrival of EMS to first epineph- B.7 (6.0-11.5) 9.0 (6.0-14.0) B.B (5.4-13.4)
Standard rine dose (IQR) — minii
Defibrillation ~ VC Defibrillation DSED Median time from arrival of EMS to first ROSC 14.8 [10.6-20.0) 15.8 (12.5-19.4) 14.0 (11.0-22.0)
Outcome (N=136) (N=144) (N=125) Adjusted Relative Risk (95% CIj* (IQR) — mint

Median time from arrival of EMS to departure from

25.0 (21.3-32.2) 27.5 (23.3-33.6)
scene (IQR) — min§§

26.5 (21.0-33.8
DSEDvs. (2 )

Standard VC vs. Standard

number of patientstotal number (percent)

18/135 (13.3 38/125 (30.4) 2.71 (1.33-3.67) 1.71 (1.01-2.38)

82/136 (67.6) 105/125 (34.0) 125 (1.02-1.44) 1.13 (L.03-1.36)

Survival to hospital discharget 31/143 (21.7)

Termination of ventricular fibrillation 115/144 (79.9)

ROSC 36/136 (26.5)  51/144 (35.4)  58/125 (46.4) 172 (1.22-2.42) 1.39 (0.97-1.89) VYROENI SJEZD
Madified Rankin scale score =21 15/134 (11.2)  23/142 (162)  34/124 (27.4) 221 (1.26-3.38) 1.48 (0.81-2.71) xxx CESKE KARDIOLOGICKE
@ SPOLECNOST
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Sa0, 94-98%
PaCO. 4.5-6 kPa
Use crystalloids to Use TV of 6-8 ml/kg
correct hypovolaemia

Target:

MAP > 65 mmHg
Decreasing or
normal lactate
Urinary output

> 0.5 mi/kg/h

VYROENISJEZD
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)—' @ SPOLECNOST)




Available online at www.sciencedirectcom

- - EUROPEAN
Resuscitation @) \Fesuscmmon
COUNCIL
journal homepage: www.elsevier.com/locate/resuscitation
European Resuscitation Council and European |
Society of Intensive Care Medicine Guidelines 2021: | s

Post-resuscitation care™
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COUNCIL

GUIDELINES

] Airway and breathing 2021
* Maintain SpO, 94 — 98% F N Mo o
o e Insert advanced airway [.d I L
* Waveform capnography . o
| xygenace/ventilace

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

Control temperature <

obéhova podpora

* Constant temperature 32°C — 36°C
* Sedation; control shivering

: Coronary angiography = PClI

kontrola télesné teploty

YES 12-lead ECG ST elevation?

[ [ ] V 4 [ ]
Consider CT brain Cause for cardiac Consider Coronary I a n o St I c a o r I t m u S
and/or CTPA arrest identified? angiography = PCI

Treat non-cardiac

2 Admit to ICU
cause of cardiac arrest

ICU management
* Temperature control: constant temperature 32°C — 36°C for = 24h;

[ [ d
BT * neuroprognostifikace/konvulze
Maintain normoxia and normocapnia; protective ventilation
Avoid hypotension

Echocardiography

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

-
VYROCNI SJEZD

Secondary prevention Functional assessments CES.“.E KARD'O‘_()GchE

e.g. ICD, screen for inherited before hospital dischar: o N

disorders, risk factor management on . ODOLEC' JOST‘

Structured follow up after

hospital discharge




Oxygenace a ventilace

Control of oxygenation

After ROSC, use 100% (or maximum available) inspired oxygen
until the arterial oxygen saturation or the partial pressure of arterial
oxygen can be measured reliably.

After ROSC, once Sp0O-= canbe measured reliably or arterial blood
gas values are obtained, titrate the inspired oxygen to achieve an
arterial oxygen saturation of 94 —98% or arterial partial pressure of
oxygen (PaO.s) of 10-13 kPa or 75— 100mmHg (Fig. 3).

Avoid hypoxaemia (PaOs; < 8 kPa or 60 mmHg) following ROSC.
Avoid hyperoxaemia following ROSC.

Control of ventilation

Obtain an arterial blood gas and use end tidal CO. in mechanically
ventilated patients.

In patients reqguiring mechanical ventilation after ROSC, adjust
ventilation to target a nomal arterial partial pressure of carbon
dioxide (PaCQO.;) i.e. 4.5—-6.0kPa or 35—45 mmHg.

In patients treated with targeted temperature management (T TM)
monitor PaCQO: frequently as hypocapnia may occur.

During TTM and lower temperatures use consistently either a
temperature or non-temperature corrected approach for measur-
ing blood gas values.

Use a lung protective ventilation strategy aiming for a tidal volume
of 6-8mlLkg ' ideal body weight.

EILSEVIER .
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Post-resuscitation care™
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BOX

CRT 2x2 factorial design

Comatose OHCA patients 1:1, TTM 36, MV 24 h at
least

Restrictive oxygen target (PaO2 9-10kPa)-FiO02 0,3
vs. liberal oxygen target (PaO2 13-14kPa)-FiO2 0,6.

789 patients ( 394 vs. 395)

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

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

Restrictive

Liberal

Oxygen Target Oxygen Target Treatment Effect
Variable (N=394) (N=395) (95% Cl)7 P Value
Primary outcome
Death from any cause or CPC 3 or 4 at discharge 126 (32.0) 134 (339) 0.95 (0.75-1.21) 0.69
—no. (%)
Secondary outcomes
Death from any cause at 90 days — no. (%) 113 (28.7) 123 31]) 0.93 (0.72-1.20)
Acute kidney injury with renal-replacement therapy 34 (8.6) 47 (11.9) 0.85 (0.69-1.03)
—no. (%)
Median CPC at 90 days (IQR)% 1(1-5) 1 (1-5)
Median score on modified Rankin scale at 90 days 2 (0-6) 1(0-6)
(IQR)S
Median score on Montreal Cognitive Assessment 27 (24-29) 27 (24-28)
at 90 days (IQR)
Median neuron-specific enolase at 48 hr (IQR) 17 (11-36) 18 (11-34)
— pg/liter]
Adverse events — no. (%)
Infection® 103 (26.1) 109 (27.6) 096 (0.82-1.13) 0.65
Arthythmiatt 57 (14.5) 52 (13.2) 1.06 (0.86-1.30) 0.60
Bleeding
Any 82 (208) 92 (23.3) 093 (0.79-1.10) 040
Uncontrolled bleeding -+ 17 (4.3) 215.3) 090 (0.67-121) 062
Acute kidney injury with renal-replacement therapy 34 (8.6) 47 (11.9) 0.85 (0.69-1.03) 0.13
Electrolyte disorder{] 32 (8]) 25 (63) 115 (0.85-156) 033
Metabolic disorderq 34 (86) 280 1.12 (0.84-148) 042
Seizure| | 81 (206) 83 (21.0) 099 (0.83-1.17) 0.14
VYROENI SJEZD
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Podpora obéhu

Haemodynamic monitoring and management

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.

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

Avoid hypotension (<65 mmHg). Target mean arterial pressure
(MAP) to achieve adequate urine output (=05mLkg "h ™) and
normal or decreasing lactate (Fig. 3).

During TTM at 33°C, bradycardia may be left untreated if blood
pressure, lactate, ScvO: or SvO: is adequate. If 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.

Avoid hypokalaemia, which is associated with wventricular
arrhythmias.

Available online at www sciencedirect. com
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Table 2. Outcomes and Adverse Events.*

High Blood- Low Blood-
Pressure Target  Pressure Target
Outcome or Event (N=393) (N=396) Hazard Ratio (95% CI) P Value
Primary outcome
Death from any cause or CPC of 3 or 4 at discharge 133 (34) 127 (32) 1.08 (0.84-1.37) 0.56
within 90 days — no. (%)
Secondary outcomes
Death from any cause within 90 days — no. (%) 122 (31) 114 (29) 1.13 (0.88-1.46)
H . Acute kidney injury with renal-replacement therapy 41 (10) 40 (10) 1.03 (0.66-1.59)
CRT 2x2 factorial design o 0
. Median CPC at 3 months (IQR)+ 1(1-5) 1(1-5)
COmatose OHCA patlents 1 . 1, TTM 36 Median modified Rankin scale score at 3 months (IQR) 1(0-6) 1(0-6)
. . . . Median Montreal Cognitive Assessment score, 20 (15-27) 21 (15-27)
key exclusions: unwitnessed asystole or IC bleeding ol 105
O r St ro ke Median Montreal Cognitive Assessment score 27 (24-29) 26 (24-29)

at 3 months, post hoc (IQR)f

MAP : 63 m m H g VS ] MAP 77 m m H g Menﬁl;gﬁﬁ:ﬁ-speciﬁc enolase level at 48 hours (IQR) 18 (11-37) 18 (11-34)

. Relative Risk (95% CI)
789 patients ( 393 vs. 396) Serous aers vrts — o, (%)

. . . . Infection| 102 (26) 110 (28) 0.96 (0.82-1.11) 0.56
Blinded calibration of MAP devices (70 mm Hg for sm.- 5o 1 A
a”’ but r‘eal +/- 10%) Any bleedingtt 82 (21) 92 (23) 0.93 (0.79-1.10) 0.43

. . . . Uncontrolled bleeding}t 22 (6) 16 (4) 0.85 (0.64-1.13) 0.31

MAP maintained with fluidws to CVP 10 mm Hg,  cxwiedsonens 216 349 008109 o
norepinephrine and the addition dopamine if Meablc dsorde| e e w7 o
Seizure ] 76 (19) 88 (22) 0.92 (0.78-1.08) 0.32

nheeded

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

Secondary outcomes: NSE at H48, death from any VRO D i
cause, cognitive ability scores and CPC at day 90 xxx o spoLeCrosT




Temperature control

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

Whether cerain subpopulations of cardiac arrest
patients may benefit from lower (3234 °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, very low-gquality
evidence).

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

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

e We recommend TTM for adults after either
OHCA or IHCA (with any initial rhythm) who

remain unresponsive after ROSC.

« Maintain a target temperature at a constant
value between 32 °C and 36 °C for atleast 24 h.

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

Kontrola télesné teploty

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
neurological outcome 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 " C) is consistent
with that used in the TTM2 trial.™*

VYROCNI SJEZD

ARDIOLOGICKE

XXXL.:

LECNC
EUN(




Kontrola télesné teploty

Temperature control

« 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.

« Maintain a target 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.

« Do not use pre-hospital intravenous cold fluids to initiate
hypothermia.
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Targeted Temperature Management
for Cardiac Arrest with Nonshockable Rhythm

J.-B. Lascarrou, H. Merdji, A. Le Gouge, G. Colin, G. Grillet, P. Girardie,
E. Coupez, P.-F. Dequin, A. Cariou, T. Boulain, N. Brule, J.-P. Frat, P. Asfar,
N. Pichon, M. Landais, G. Plantefeve, J.-P. Quenot, J.-C. Chakarian, M. Sirodot,
S. Legriel, J. Letheulle, D. Thevenin, A. Desachy, A. Delahaye, V. Botoc, S. Vimeux,
F. Martino, B. Giraudeau, and J. Reignier, for the CRICS-TRIGGERSEP Group¥*

Hyperion

Table Z. Neurologic Outcomes and Hospitalzation Charactenstics.”

* 33°C vs. 37°C u nedefibr. rytmu

e prim. outcome: 90. den CPC 1,2
e sekund. outcome: 90. denni mortalita
e I[HCA i OHCA

QOutcome
CPC score of 1 or 2 on day 90 — no. (%)
CPC score distribution on day 90 — no. (%)
CPC score of 1
CPC score of 2
CPC score of 3
CPC score of 4
CPC score of 5
Loss to follow-up
Death by day 90— no. (%)
Death in the ICU — no. (36)

Duration of mechanical ventilation — days

231 (81.3)
52

Difference
Hypothermia Normothermia or Hazard Ratio
MM\ (N=297) (3526 Cl)
29 (10.2) 17 (5.7) 45(0.1t08.9)F
16 (5.6) 11 (3.7)
13 (4.6) 6 (2.0)
22 (7.7) 31 (10.4)
1(0.4) 0
231 (81.3) 247 (83.2)
104 2007
247 (83.2) ~1.9 (-8.0to 4.4)

236 (79.5)

093 (0.75to L.

Median 4.5 4.0
Interquartile range 2.0t0 7.0 20t 7.0
Length of stay in ICU — days
Median 4.0 4.0
Interquartile range 20t07.0 2.0to 6.0
Survival to ICU discharge — no. (%) 62 (21.8) 61 (20.5) 1.07 (0.75 te 1.52)%
Duration of mechanical ventilation — days
Median 11.0 10.0
Interquartile range 6.0to 24.0 4.0t0 27.0
Length of stay in ICU — days
Median 6.0 6.0
Interquartile range 4.0to 18.0 2.0to21.0
Survival to hospital discharge — no. (34) 56 (19.7) 50 (16.8) 1.19 (0.81to 1.74)%
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Hyvpothermia versus INormothermia
afrer Out-of-Hospital Cardiac Arrest

J. Dankiewicz, T. Cronberg, . Lilja, J.C. Jakobsen, H. Levin, S. Ullén, . Rylander,

M_OP. Wise, M. Oddo, A Cariou, J. B&lohlavek, J. Hovdenes, M. Saxena,

H. Kirkegaard, P_). Young. P. Pelosi, €. Storm, F.S. Taccone, M. Joanmnidis,

<. Callaway, .M. Eastwood, M. P.G. Morgan, P. Nordberg,
PSS, Chew, |. Hollenberg, M. Thormas, |. Bewley, K. Sweet, A M. Grejs,

S. Christensen, M. Haenggi, A. Levis, A Lundin, J. Daring, S. Schrmidbauer,

T.R. Kecble, <. W. Kararmas

s. €. Schrag. E. Facs

. Erlinge, A D . Nichol,

sler, ©. Srmid. M. Orabhal,
M. Maggiorini, P.D. Wendel Garcia, P. Jaubert, J.MM. Cole, M. Solar, ©. Borgquist,

. Leithmer, S Abed-PMMaiillard, L. FMawvarra, M. Arnmnborm, J. Undém, |1, Brumetti,

A Sowead, P, McocGuigan, R. Bjerkholt Olsen,. T. Cassina,. P. WVignon, H. Langeland.,
T. Lange, H. Friberg, and MN. Nielsen, for the TTRM2 Trial

Investi gators"

Table 2. Outcomes and Adverse Events.

Hypothermia Normothermia Relative Risk
Qutcome or Event (N=930) (N=931) (95% CI* P Value
Primary outcome: death from any cause at 6 mo [ 465/925 (50) 446/925 (43) ] 1.04 (0.94-1.14) 0.37
— no.ftotal no. (%)
Main secondary outcome — no.ftotal no. (%)
Score of 4—6 on modified Rankin scale at 6-mo [488{88] (55) 479/866 (55) ] 1.00 (0.92-1.09)
follow-upt
Poor functional outcome at 6 mo} 495/918 (54) 493 /911 (54) 1.00 (0.91-1.08)
Score on modified Rankin scale at 6-mo follow-up
— no./total no. (%6)1
0 140,881 (16) 148,866 (17)
1 37/881 (10) 80/366 (9)
2 132/881 (15) 127/866 (15)
3 34/881 (4) 32/866 (4)
4 16/881 (2) 20/866 (2)
5 7/881 (1) 13/866 (2)
6 465/881 (53) 446866 (52)
Serious adverse events — no.ftotal no. (%6)
Arrhythmia resulting in hemodynamic com- 2227927 (24) 152/921 (16) 1.45 (1.21-1.75) <0.001
promise
Bleeding 44927 (5) 46/922 (5) 0.95 (0.63-1.42) 0.81
Skin complication related to device used for 10/927 (1) 5/922 (<1) 1.99 (0.71-6.37) 0.21
targeted temperature management
Pneumonia 330/927 (36) 322/921 (35) 1.02 (0.90-1.15) 0.75
Sepsis 99/926 (11) 83/922 (9) 1.19 (0.50-1.57) 0.23
1.0 —
2 0754
=
=
o N
—_ Normothermia
2 o050 =
= Hypothermia
=
o3
S
& 0254
00D T T T T
o 40 20 120 1a0
Drays since Randomization
MNo. at Risk
Normothermia 925 506 491 454 480
Hypothermia 925 474 468 462 461

TTM 2

33°C vs. normotermie do 37.8 °C
primarni outocome: 6-meés. mortalita
sekundarni outcome: 6-més. mRS 24
OHCA bez ohledu na inic. rytmus

A Death at 6 Months
Subgroup

All patients

Sex
Male
Fermale

Age
=65 yr
=65 yr

Time ta ROSC from cardiac arrest
=25 min
=25 min

Initial rhythm
MNonshockable
Shockable

Shock on admission
Mot present
Present

Hypothermia MNormothermia

no. of patients

925 925
738 29
1a7 196
421 457
504 1=
419 416
506 509
259 231
(=1=1-1 9.4
G665 651
Z2e0 274

T T T 1
0.50 0.75 1.00 1.25 1.50

Hypothermia Better

Normothermia Better

Relative Risk of Death (9526 CI)

1.04

=

03

99

Ho

[

JO9

(0.

(0.
(0.

94 1.14)

92-1.15)
94 1.29)

(0.83 -1.18)

(0.

(0.
(0.

(0.

94 -1.15)

91-1.33)
92 -1.12)

94 -1.14)

(0.87 —1.15)

(0.

95 -1.23)

(0.89 —1.15)

B mModified Rankin Scale Score of 4—6 at 6 Months

Subgroup

All patients

Sex
Male
Fermale

Age
<65 wr
=65 yr

Time to ROSC from cardiac arrest
=25 min
=25 min

Initial rhythrm
MNonshockable
Shockable

Shock on admission
Mot present

Present

Hy pothermia MNormothermia

no. of patients

281 266
701 679
120 127
391 4z9
490 437
395 389
486 477
252 218
629 6428
629 606
252 260

r T 1
0.50 0.75 1.00 1.25 1.50

Hypothermia Better

Normothermia Better
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Relative Risk of Score of 4—6 (952¢ CI)

1.00 (0.92—1.09)

1.00 (0.90—-1.10)

1.03

0.94
1.01

1.04
098

1.00
0.9

1.03
.97

(0.

(0.
(0.

90—1.19)

79-1.10)
92 —1.10)

(0.87 —1.24)

(0.

(0.

(0.24

(0.

90 —1.07)

93 -1.08)
—1.08)

92 -1.16)

(0.26 —1.08)
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Diagnosis of cause of cardiac arrest
« Early identification of a respiratory or neurclogical cause can be

achieved by performing a brain and chest CT-scan at hospital
admission, before or after coronary angiography (see coronary
reperfusion).

In the absence of signs or symptoms suggesting a neurological or
respiratory cause (e.g. headache, seizures or neurological
deficits, shortness of breath or documented hypoxaemia in
patients with known respiratory disease) or if there is clinical or
ECG evidence of myocardial ischaemia, undertake coronary
angiography first. This is followed by CT scan if coronary
angiography fails to identify causative lesions.

Coronary reperfusion
e Emergent cardiac catheterisation laboratory evaluation (and

immediate PCI if required) should be performed in adult patients
with ROSC after cardiac arrest of suspected cardiac origin with
ST-elevation on the ECG.

In patients with ROSC after out-of-hospital cardiac arrest
(OHCA) without ST-elevation on the ECG, emergent cardiac
catheterisation laboratory evaluation should be considered if
there is an estimated high probability of acute coronary
occlusion (e.g. patients with haemodynamic and/or electrical
instability).
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Diagnostika

Post-resuscitation ECG

/

\

STEMI No STEMI
\ h i
Absencebqgl §[ igniﬁiﬁg nt o
comorbidities “ER or
favourable cardiac SR ICUCIcy
arrest setting non-corona stop” for
A cause, no significant f|  diagnostic
“STEMI comorbidities, AND work-up
fast track” favourable cardiac || Additional history
arrest setting Echocardiography
\ CT scan
4 head/thorax
immediate Laboratory values
coronary
angiography
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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®, MDD Jens F. Lassen®, MD; Pewr Kala®, MDD Philip MacCarthy®, MID:
Goran K. Olivecrona®, MD; Stephan Windecker’, MD: Christian Spaulding®*, MI>
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(Summary of the 2015 ESC Guidelines for the management of acute
coronary syndromes in patients presenting without persistent
ST-seqment elevation. Prepared by the Czech Society of Cardiology)

Tabulka 13 - Rizikova kritéria vyZadujici invazivni strategii

u non-STE AKS

Kritéria velmi vysokého rizika

* Hemodynamickd nestabilita nebo kardiogenni Sok

* Recidivujicl nebo pokracujici bolest na hrudi refrakterni
k medikamentozni lécbé

I' ivot ohrodujfcl arytmie nebo srdecni zéstava I

* Mechanické komplikace infarktu myokardu

o Akutni srdecni selhani

* Recidivujici dynamické zmény ST nebo viny T zejména
s intermitentnimi elevacemi Useku ST

5.6.3 Nacasovani invazivni strategie

B OkamZita invazivni strategie (<2 h)

Pacienti s non-STE AKS a velmi vysokym rizikem (tabulka
13) maji bez lécby Spatnou prognézu. Doporucuje se oka-
mZzita (tj. < 2 h od pfijeti k hospitalizaci, analogicka léché
STEMI) invazivni strategie bez ohledu na EKG nebo vy-
sl i v é
yto pacienty okamzité prelozit (obr. 6). Lécba pacientd
se srdecnf zastavou mimo nemocnici a bez STE na EKG
musi byt individualizovana a vyzaduje multidisciplinarni

konzultaci. Ti, ktefi jsou pfi védomi, by méli okamzité
podstoupit SKG.

Doporucené postupy ESC pro lé€bu akutniho
infarktu myokardu u pacientd s elevacemi useku
ST, 2017: souhrn dokumentu vypracovany
Ceskou kardiologickou spoleénosti

(2017 ESC Guidelines for the management of acute myocardial

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

Petr Kala®, Martin Mates®, Michael Zelizko*, Richard Rokyta®, Petr Oitadal®

Srdecni zastava

Doporuceni

U pacientl po resuscitaci pro srdecni
zastavu s EKG zaznamem odpovidajicim
STEMI je doporucena strategie primarni
PCI.

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

Je indikovano, aby zdravotni systémy
uplatfiovaly strategie pro usnadnéni
pfevozu (jednou specializovanou
zachrannou sluzbou) viech pacienta

s podezfenim na IM pfimo do nemochic

s nonstop (24/7) moznosti reperfuzni |&é¢by
formou PCI.

Je doporuceno, aby viichni Iékafi
a zdravotnicti pracovnici pecujici
o osoby s podezienim na IM méli
pfistup k defibrildtordm a byli vyskoleni
v poskytovani zakladni podpory srdecni
a Zivotnich funkci.

pacientu po resuscitaci pro srdecni
zastavu bez diagnostickych elevaci
useku ST, ale s vysokym podezienim na
probihajici ischemii myokardu by méla byt
zvazena urgentni koronarografie (a PCl,
pokud je indikovana).

Pfednemocniéni chlazeni rychlou i.v.
aplikaci velkych objemu chladné tekutiny
okamzité po obnoveni spontanniho
obéhu neni doporuceno

3.3 Srdeéni zastava (tabulka 7)

K mnoha umrtim dochdzi bé&hem prvnich nékolika hodin
od zac¢atku STEMI z dGvodu 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).

XXX

s-Richard Arn
u', on b

£z, Abde . o B,
i behalf of the Initial management of acut
ator

* 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 ECC.

* [n patients who are comatose and with ROSC after OHCA of sus-
pected cardiac originwithout ST-elevation on ECG It is reasonable
to consider an emergency cardiac catheterisation lab evaluation
in patients with the highest risk of coronary cause cardiac arrest.

The invasive management (ie. early coronary angiography (CAG)
followed by immediate PCT if deemed necessary) of this patient
group, particularly patients after prolonged resuscitation and hav-
ing nonspecific ECG changes, has been controversial due to the
[ack of specific evidence and significant implications on resource
utilization (including transfer of patients to PCl centres),
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05 Hazard ratio, 1.28 (95% CI, 1.00—1.63)
JOURNAL of MEDICIN E oo P—0.06 by logrank test
ESTABLISHED IN 1812 APRIL 11, 2019 VOL. 380 NO.15 0.8
. . = 0.7
Coronary Angiography after Cardiac Arrest =
without ST-Segment Elevation a 9 Delayed or selective angiography
J.S. Lemkes, G.N. Janssens, N.W. van der Hoeven, L.5.D. Jewbali, EA. Dubois, M. Meuwissen, T.A. Rijpstra, = 0.5+
H.A. Bosker, M _J. Blans, G.B. Bleeker, R. Baak, G.J. Vlachojannis, BJ.W. Eikemans, P. van der Harst, g Immeadiate ansiomranh
1.C.C. van der Horst, M. Voskuil, J.J. van der Heijden, A. Beishuizen, M. Stoel, C. Camaro, H. van der Hoeven, £ 0 Brograpny
J.P. Henriques, A.P.J. Vlaar, M.A. Vink, B. van den Bogaard, T.A.C.M. Heestermans, W. de Ruijter, T.5.R. Delnoij,
H ). G M. Crijns, G.A ] Jessurun, PV. Oemrawsingh, M. T.M. Gosselink, K. Plomp, M. Magro, PW.G. Elbers, 2 0.3
P.M.van de Ven, H.M. Oudemans-van Straaten, and N. van Royen -
0.2
Table 3. Clinical Qutcomes.*
0.1-]
Immediate Angiography Delayed Angiography Effect Size
Outcome Group (N=273) Group (N =265) (95% CI) 0.0 . . . . . .
- - o 5 10 15 20 25 30
Primary end point
Survival at 90 days — no. of patients (%)% 176 (64.5) 178 (67.2) OR, 0.89 (0.62 to 1.27) Days
Secondary end points Mo. at Risk ) .
Survival with good cerebral performance or mild or mod- 1714272 (62.9) 170,264 (64.4) OR, 0.94 (0.66 to 1.31) Delayed or selective angiography 265 207 153 143 133 138 133
erate disability — no. of patients ftotal no. (35) Immediate angiography 265 195 151 138 1z9 123 117
CPC score at 90 days — no.ftotal no. (36§
1 157272 (57.7) 159/264 (60.2) Reference I . .
mmediate Delayed or Selective
2 144272 (5.1) 11/264 (4.2) OR, 1.29 (0.56 to 2.92) . y . .
3 4/272 (1.5) 5/264 (1.9) OR, 0.81 (0.21 to 3.07) . Aﬂgﬂgﬂph}l Anmograph]r Effect Size
s o0/272 2264 (0.5) — End Point [N=265) [N=265) (95% CI)T
5 97272 (35.7) 87/264 (33.0) OR,1.13 (0.78 to 1.63) Bri d point
Survival until hospital discharge — no. of patients (%) 178 (65.2) 182 (68.7) OR, 0.85 (0.60 to 1.22) Timary end poin
Neurologic status at ICU discharge Death from any cause — no. (%) 143 (54.0) 122 [46.0) Hazard ratio, 1.28
GCS score [1 mto l 633
Median (IQR) 15 (14 to 15) 15 (14 to 15) B '
Geometric mean (95% Cl) 13.7 (13.2t0 14.2) 13.5 (12.9 t0 13.7) 1.02 (0.96 to 1.04) Secondary efficacy end points}
CPC score — no.total no. (%)
1 74/258 (28.7) 86/249 (34.5) Reference Myocardial infarction — no.ftotal no. (36) 0/248 2/250 (0.8) Relative risk, 0
2 59/258 (22.9) 56/249 (22.5) OR, 1.22 (0.76 to 1.98) (0to 1.93)
3 36/258 (14.0) 30/249 (12.0) OR, 1.39 (0.78 to 2.48) . . o
. 47258 (1.5} 2245 (3.5} OR, 0.52 .15 to 1.75) Severe neurclogic deficit — no.ftotal no. (36§ 21112 (15.8) 16/126 (12.7) Relative risk, 1.48
s 85/258 (32.9) 68249 (27.3) OR, 1.45 (0.93 to 2.27) (0.82 to 2.67)
TiMI jor bleeding, de — . 7 (2.6 13 (49 OR, 0.51 (0.20 to 1.30) . - - -
major bleeding. any grade —no. (%) ) @9 “2 (0-2010 1.30) Death from any cause or severe neurologic deficit 164/255 (64.3) 138/248 (55.6) Relative risk, 1.16
Recumence of ventricular tachycardia resulting in defibril- 21 (7.7) 16 (6.0) OR, 1.30 (0.66 to 2.54)
lation or electrical cardioversion — no. (36) —_ nu_‘ftotal no. (36) (1.00to 1.34)
Creatinine kinase .
Median AUC (IQR) 30,099 (9983 to 67,096) 28,006 (11,044 to 74,043) Median IE"Elh of ICU stay (IQR)— days 7(3-11) 3 (4-13) HLE, -1
Geometric mean (5% CI) 25,694 (21,764 to 30,333) 25,306 (21,140 to 30,291) 1.02 (0.80 to 1.30) (-2to0)
Creatinine kinase MB
Median AUC (IQR) 930 (402 to 2456) 851 (302 to 2868)
Geometric mean (95% CI) 975 (793 to 1198) 949 (739 to 1219) 1.03 (0.74 to 1.42)
Troponin T
Median AUC (IQR) 11.3 (4.4 t0 33.5) 10.6 (4.5 to 36.2)
Geometric mean (95% CI) 11.2 (9.2 to 13.6) 12.8 (10.3 to 16.0) 0.87 (0.64 to 1.16)
Troponin |
Median AUC (IQR) 154.7 (33.1 to 1762) 183.2 (21.4 to 7278) y
Geometric mean (95% CI) 226.7 (100.1 to 513.2) 315.9 (116.7 to 837.5) 0.72 (0.21 to 2.54) WR“NI SJEZD
AKIN classification stage — no._/total no. (35) 1 CESKE KARDIOL%'CKE
] 218244 (89.3) 214/243 (88.1) Reference
1 12/244 (4.9) 8/243 (3.3) OR, 1.47 (0.59 to 3.67) . SPOLECNOSTI
2 4/244 (1.6) 5/243 (2.1) OR, 0.79 (0.21 to 2.96)
3 10/244 (4.1) 16/243 (6.6) OR, 0.61 (0.27 to 1.38)




Diagnosticky algoritmus

12-lead ECG ST elevation?

FN MOTOL

Coronary angiography + PCI

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

Treat non-cardiac

- Admit to ICU
cause of cardiac arrest
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The NEW ENGLAND JOUBRNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Randomized Trial of Three Anticonvulsant
Medications for Status Epilepticus

The NEW ENGLAND JOURNALof MEDICINE

Trial of Three Anticonvulsant Medications for Status Epilepticus

MULTICENTER, RANDOMIZED, DOUBLE-BLIND TRIAL

FN MOTOL

Levetiracetam Fosphenytoin Valproate
<SS <
3 8 4 60 'amglkg 20 mg/k 40:In‘g~lkg

Children and adults with
benzodiazepine-refractory
status epilepticus

< T/ (phen/ytoin equivalents) <

Absence of clinically

evident seizures and 470/0 450/0 460/0

improved respo.nsiveness (68/145) (53/118) (56/121)
at 60 min

No significant difference in rates of seizure cessation or in safety

J. Kapur et al. 10.1056/NEJMoal905795 Copyright © 2019 Massachusetts Medical Society

Levetiracetam
Outcome (N=150)

Fosphenytoin
(N=125)

Valproate
(N=125)

VYROENI SJEZD
CESKE KARDIOLOGICKE
4 {1.5) @ SPOLECNOST!

wimber of patients (percent)

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

drug infusion




The NEW ENGL URMAL of M >ICI R
“ ORIGINAL ARTICLE ||

I E LS IAR Treating Rhythmic and Periodic EEG Patterns

in Comatose Survivors of Cardiac Arrest

Ruijter, H.M. Keijzer, M.C. Tjepkema-Cloosterrmans, M.J Blans, A, Beishuizen,

B.]. Ru
S.C. Tromp, E. Scholten, J. Horn, A.-F. van Rootselaar, M.M. Admiraa
( t CO m atose a te r '\"v" M. van den Bergh, |.-W_]. Elting, MN_A. Fc:udr:—. ne, F.H.M. Kornips
ran Krs.—ne—n—r-.dsstEﬁb-'-:-ek R.P.W. Ro E.C. Thomeer, W. Moudrous

H._J.h
F.AP Nijhll s, S.). Booij C r.E. Hoedemae |-r Doorduin, F.5. Taccone
en 4_] Hofmeijer, for the TELSTAR nvestigators®

* rhytmic and periodic EEG patterns on continous EEGd(stért at Ieast
H24)

* CRT 1:1, 88 pts. antiseiuzere med. vs. 84 pts. standard care
* Therapy et least 48 hours

* Primary outcome : CPC at 3 months

e Secondary endpoints: mortality, ICU stay, MV days

* Interventions:

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

* STEP 2 — second antiseizure drug+second sedative XXX e
* STEP 3 — high dose barbiturate T




Table 2. Antiseizure Treatment and EEG Response.*

Variable

Treatment details

Antiseizure Treatment

(N=28)

Control
(N=2384)§

no. ftotal no. (36)

Intensive antiseizure treatment started EE/BE (100) 0/83
Intensive antiseizure treatment continued after 24 hri 54/88 (61) 0/83
Mo. of antiseizure drugs used
0 0/38 75/83 (90}
1 24/88 (27) 5/83 (6)
2 57/88 (65) 383 (4)
23 7/88 (8) 0/83
Mo. of sedative drugs used
0 1/22 (1) 20/%3 (24)
1 2728 (31) 47/23 (57)
) 54/88 (51) 15/83 (18}
=3 6/83 (7) 1/83 (1)
=1 Antiseizure drug continued during entire period of ICU admission B5/33 (97) &/83 (10)
Effect on EEG recu-rdinEs
Complete suppression of EEG index activity for =48 consecutive hrf 49/33 (56) 2/83(2)
Complete suppression of EEG index activity for =24 consecutive hr 75/88 (85) 1083 (12)
Suppression of RPPs 024 hr after randomization
Complete 6428 (73) 3/83 (4)
Partial 20/88 (23] 11/83 (13}
MNone 4/83 (5) 6983 (83)
Suppression of RPPs 24-43 hr after randomizationi
Complete 60,88 [68) 39/83 (47)
Partial 1288 (14) 14/83 (17}
Mone 6/38 (7) 9/83 (11)
Mo EEG recordings available 2/38 (2) 1/83 (1)
Treatment restrictions during ICU admission
Do not resuscitate 32/88 (36) 3683 (43)
Withdrawal of life-sustaining treatment 68/88 (77) 6583 (78)

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

Antiseizure Treatment Control P
Outcome (N=88) (N=384) Measure of Effecty Value
Calculation Value (95% CI)
Primary outcome
I CPC score of 3, 4, or 5 at 3 mo — no. (%8) 79 (90) 77 (92) Risk difference 2 [-7to11) 0.68 I
Secondary outcomesy
CPC score at 3 mof Common odds ratio  1.19 (0.56 to 2.53)
CPC score of 2to 5 at 3 mo — no. (%) 86 (98) 82 (98) Risk difference 0(-5to4)
CPC score of 4 or 5 at 3 mo — no. (%6) 71 (81) 70 (83) Risk difference 3 [-9to 14)
Death at 3 menths — no. (%) 70 (80) 69 (82) Risk difference 3(-9to 14)
Mean length of stay in the ICU [95% CI) 8.7 (6.7 t0 10.7) 7.5 (5.5 to 9.4)
— days
Mean duration of mechanical ventilation 7.8 (6.1t09.5) 6.6 (4.9 toB.4)
{95% CI) — days
Serious adverse events until 3 mo
Any serious adverse event — no. (%) 73 (83) 72 (86) Chi-square test 0.62
Dieath after withdrawal of life-sustaining 6338 (77) 65/83 (78) Chi-square test 0.37
treatment — no.ftotal no. [%4)
Death, other cause — no. (36) 229 4 (5] Fisher's exact test 0.44
Patients with other sericus adverse events 8 (9) 9 (11) Chi-square test 0.72
— no. (%)
Mo. of other serious adverse events 10 1
Score on Cerebral Performance Category Scale
! dm2 8= ms >
Mo symptoms Cr=ath
Antiscizurs
Treatmant
(N= &%) :
Control
(M=84)
T T T T T T

40
Patients [325)
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* GDP:

* Generalized periodic
discharges

A Prespecified Analyses

Subgroup

Owverall

Type of rhythmic and periodic activity
GPDs, 0.5-2.5 Hz
Electrographic seizures, =2.5 Hz
Evolving patterns, 0.5-2.5 Hz
Other, 0.5-2.5 Hz

EEG background continuity
Continuous
Discontinuous
Suppressed

Onset of rhythmic and periodic activity
=24 hr after cardiac arrest
2448 hr after cardiac arrest
=48 hr after cardiac arrest

Antiseizure

Control Treatment Diifference [95% CI)

no. of patients with good percentage points
outcometotal no. (9]
7/83 (8)  9/88 [10) —— 2 (-7 to 10)
767 (10) 368 (4) —-—;— -6 (-15 to 3)
LES 2j9 (22) ! 22 [-5 to 49)
03 12 (50) : > 50 19 to 119)
/5 3j9 (33) ! = 33 (210 64)
7/40 (18]  9/56 (16) — - -1 (-17 to 14)
0/29 0/19 . 0 (0 to 0)
0/14 0/13 ¢ 0 [0 to 0)
0/19 1/11 {9) —i——-— 9 (-8 to 26)
351 ()  4/62 () —1—| 1 -8 to 10)
4/13 (31) 415 [27) = 4 —4 [-3% o 30)

—3|[I - ]I. 5 IIZI 1|5 ]II] -1-|5 E-II]'

il
=it

Control Better Antiseizure Treatment Batter

B Post Hoc Analysis: GPDs vs. Non-GPD Patterns

Antiseizure
Subgroup Control Treatment Difference [95% CI)
no. of patients with good percentage points
outcomeftotal no. [9%)
Overall 7/83 (8)  9/88 (10) —.— 2 (-7 te 10)
Type of rhythmic and periodic activity !
GPDs, 0.5-2.5 Hz /67 (10)  3/68 [4) — -6 (15 to 3)
[Non-GPD patterns 0/16 6/20 (30) 30 (10 to 50)

15 0 45 &0

1
1
-30 -15 L]

—

Control Better Antiseizure Treatment Batter

XXX
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CAC eCPR

Extracorporeal CPR (eCPR) is defined by the ELSO (Extracorporeal
Life Support Organization) as the application of rapid-deployment
veno-arterial extracorporeal membrane oxygenation (VA-ECMOQ) to
provide circulatory support in patients in whom conventional CPR is
unsuccessful in achieving sustained ROSC.2¢" The use of eCPR has
increased for both IHCA and OHCA in recent years.*** 3%
The 2019 ILCOR CoSTR informed by a systematic review made
the following recommendation:>*%-244:366
o [We suggest that eCPR may be considered as a rescue therapyffor
selected patients with cardiac arrest when conventional CPR is
failing in settings in which it can be implemented (weak
recommendation, very low certainty of evidence).
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Advanced reperfusion strategies for patients with out-of-
hospital cardiac arrest and refractory ventricular fibrillation
(ARREST): a phase 2, single centre, open-label, randomised

controlled trial

Demetris Yannopoulos, Jason Bartos, Ganesh Raveendran, Emily Walser, John Connett, Thomas A Murray, Gary Collins, Lin Zhang, Rajat Kalra,
Marinos Kosmopoulos, Ranjit John, Andrew Shaffer, R | Frascone, Keith Wesley, Marc Conterata, Michelle Biros, Jakub Tolar, Tom P Aufderheide

-------

ECMO-facilitated Standard ACLS Risk
resuscitation {n=15) treatment {n=1E) difference
or pvalue
Mumberof Patients Mumberof Patients
patients patients
with data with data
Primary oubcome (95% Crl)
| Survival to hospital u:rilxharge 14 b {4-3?&-, 15 1'1_."_“’-'& 0% |
213-677) 16-302)  (37-59
posterior
probakbility=
0-9261)
Secondary outcomes (95% CI)
Survival to 3 months 14 6 (43%. 15 0 0-0063
211-3-67-7) (0-0-20-4)
Survival to & months 14 6 (43%. 15 0 0-0063
21-3-67-7) (0-0-20-4)
CPC score at discharge 6 25 (0-5) 1 4 MA
CPC score at 3 months G 116 (0-4) 0 MA MA
CPC soore at & months 4] 116 {0-4) 1] BA MA
miRS score at discharge 6 3807 1 5 MA
miRS score ak 2 months 6 2(12) 0 MA MA
mRS score at & months b 1-3{0-8) §] MA MA

JAMA | original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Intra-arrest Transport, Extracorporeal Cardiopulmonary
Resuscitation, and Immediate Invasive Assessment and Treatment on
Functional Neurologic Outcome in Refractory Out-of-Hospital Cardiac Arrest
A Randomized Clinical Trial
Jzn Balohlavek, MID, PhD; Jana Smalkoova, MD; Danlel Rob, MD; Ondre] Franek, MD; Ondre] Smid, MO; Milana Pokorna, MO, PhD; Jan Horak, MO;

Vratiskev Mrazek, MD: Tomas Kovamik, MD, PhD; David Zemanedk, MO, PhD: Ales Kral, MD, PhD: Stepan Havranek, WD, PhD; Petra Kavalkova, FAD:

Lucle Kompelentova, MD; Helena Tomkows, MO Alan Majstrik, MSC; Janoshy Valasalk, MD; Devid Peran, MSC; Jarosiay Pelara, MSC; Jan Rulisek, MD, PAD:

Martin Balik, MO, PhD; Michal Huptych, PhD; Jirl Jafcoveiy, PhD; Jan Mali, MO, PhD: Anna valertznova, MID, PhD; Frantlsek Miejinsky, MSc, PhD;
Petr Koloudh, MO; Petra Havrankowa, MO, PhD; Dan Romportl MO; &rnost Komanek, PhD; Ales Linhart, MO, PhiD; for the Prague OHCA Study Group

Research Original Investigatian

Functional Neurologic Cutcomes Adter Early Invasive Management of Out-of-Hospital Cardiac Arrest

Table 2. Primary and Secondary Outcomes In a Study of Intra-amest Transport, Extracorpareal Cardiopulmanary Resuscitation, and Immediate
Invashve Assessment and Treatment In Refractory Out-af-Hospital Cardlac Amest

No. (%)

Invasre Standard strategy Alzadute difference, i

(n=124) {n=133) (95%C1) Pualue
Primary outcome
Survival with minimal or no 38(315) 29(20.0) 95(-13wA.1} 5
neurologic impainment at 180 &'
Secondary outcomes
Survival with minimal or no JE(306) (183} 24(180227) 0
neurologic impaimment at 30 &
Cardia recovery at 30 £° 5 (435) 45(3.1) 94(-25w1) 1
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CAC (Cardiac Arrest Centre)

Emergency department for assessmentof
patient without STEMI criteria for non-cardiac
causes

Coronary angiography 24/7

ICU with the option of TTM

Imaging facilities (TTE, TEE, CT and MRI)
Rehabllitation service

Education and teaching

Data acquisition and quality control

OHCA hub hospital

All features of the CACAND
Mechanical assist device program - eCPR
Arrhythmia management with EPS
Device management

Research facilities and fund raising

.
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CAC
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T he cardiac arrest centre for thhe treatrment of
suddenmn cardiac arrest due to presurnmed cardiac
cause: airms, fumnctiom, anmnd structure: position
Praper of thhe ACWC associationmn ofthhe ESCcC,
EAAPCII, EHRA G ERC EUSEM, anmnd ESiIcCiM1

Hospital
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Isolated rural areas
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@D o rcnowma o amreas e CLINICAL RESEARC —
sumFETaE. Boi: 10,1093 fa s rhanrt fabe104 Acute caronary syndrormes
Distance to invasive heart centre, perforrmance
of acute coronary angiography, and angioplasty
and associated coutcorme in cout-of-hospical
cardiac arrest: a nationwide study

Tinne Tranberg'®, Freddy K. Lippert?, Erilkka F. Christensen®?, Carsten Stengaard?’,
Jakob Hjore?, jens Flensted Lassen’, Frants Petersen®, Jan Skov Jensen?®,

Caroline Bick?, Lisette Okkels Jensen®, Jan Ravkilde®, Hans Erik Botlker', and
Christian Juhl Terketlsen®

1. prijeti do PCl centra zlepsuje 30-denni
prezivani

e 2. vzdalenost do centra nema na prezivani
vliv

e 3. prezivani je zavislé na hustoté populace,

laické KPR, zastave prede svedky a
defibrilovatelném rytmu

A0=day survival {56)

—=— Admmission o invasive heart centra
—— Admission to bcal hespital

Lk
=
1

\

\
\
\

M = 25,384
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e | Open. 5

original investigation | Emergency Medicine Figure 3. Adjusted Odds of Good Meurological Outcomes at Discharge and 30 Days
Association of High-Volume Centers With Survival Outcomes Among Patients
With Nontraumatic Out-of-Hospital Cardiac Arrest i Deds F'""’i Favors
A Systematic Review and Meta-Analysis Stud or sbgrosp nte] S ORWKD) lowvolame, ghvcume Lo
Amalla Xin Chun Goh; Jle Cong Saow; Melin Yong Hao Lal; Man Liu, PhD; ¥ Man Goh; Marcus Eng Hock Ong, MEES, MPH: Shir Lynin Lim, MBES, Mkted (Int Med); wrﬂdﬂgﬂlmitdmr?& E
Jarmnie SIn YIng Ha, MBBChIr {Cantabl: Jun Wel veo; Andrew Fu Wah Ha, MBBS, MMed, MPH Baianatal 17 7019 041 01E  LS1{L11-2.08) - 125
Couperetal,£1 2018 06 017 08067137 -1 111
Igure 2. Adjusted Odds of Survival to Change and to 30 Days Cudnik et .2 2012 197 0% 0BQDOH  — B
gl — Leeetal = 2015 41 028 (UGG (0.38-114) —— B4
Study o subgyroup el S OR(EXO) lowvolume ighvsme Weight, % Mz et 2l 2015 (2 0l 13210618 e 4%
Survreal todischangs : Sehaber et 2l 4 216 1.6 0 R0 | — 11
Baligm et dl, 27 2009 0.6 0.4 1.43 {1.08-1.80) i+ 105 'Illl'thil'lgb:ﬂ ItILH.Eﬂ]..l' T 008 087 (074-100) .|.i 143
Eale-_.-:;aL”.‘ﬂ]ll] 0.09 0.16 l.lIle:I].El'l-l.EI]] _g'._ 10.2 slbmhl[gsx[n ugﬂ [ﬂﬂl];] + .Illl‘-
Taetal 12012 10 0L 2M12-35) i —8— 108 T S !
Chocron etal A 2017 040X L@ —— 53 sogenety /=011, = 3635, df <6 1< 001 = ;
Couperetal 112018 im 0B Lo —— a7 Test o oveal effect 7= .16 = B8) |
Cudeik et al, 7012 W o wEenim —a— 105 Giood neuralogical autcomes at 1 & i
Shinetal, @ 7011 0.59 L 1EI{1L.43-130) P 110 Kashira et 4,22 2000 Q36 019 07705110 _..i. 114
Seubeetal, 02011 0 08 L@l —— L % ) i
won Vogelius-Feldt et 2L 11 2001 03 0l LAIILTS) P — 112 Matsugamactd, " 017 L L LB@ir-La ¥ -
Subtotal (9% 1) LG (106-173) | B sibtol (35K ) Qaam-Ln "‘ 1k
Heterogenity: T/=0.10; y' = 44,62, df = 8 (P<.001; P -82% ; Heterogemeity: ©=0.02, y'= 191, of = 1 (P=.17); F=48% !
Test for overall effect: 7= 187 (P= 1) i Test o rverall effect: 7 = 0,45 (P = 63) ;
Sunvial 10304 i Toeal (355 1) (L9 0.77-1.20) & 1020
Vashiura etal, 7 2020 A7 DIf T60SEL) —E— 103 Heterogeseity. 1/ =0.08; y1=37.35, df =B {Pe.001); F=79% !
Subeotal {355 ) (.76 {0.56-L103) --- 103 Tstf:rmau:ﬁem':u.lw:fi‘u ' u'1 . .1 . r{|u . .....{qw
Heterogeneity: Kot applicable i i " =1(P=B4); |2 '
Testfor el efect: 2= 1.7 (P= ) . Tt o subgrop ifeences: =004, of =1 (PB4 P08 0R (3% 01
Total (36K C1) 118 {1.00-L64) e 100.0
Heterogensity: 17=0.13; y?= 6062, of = 3 (P<.001), P =BEK :
Tesit fir everall effct: 7= 197 (P= 05} I]IE- T 'i '5
Tt for subqroup differences: y=9.00, df = 1 {P=.003); = 88.9% ' R EEK
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Zaver
» Adrenalin u asystolie ASAP
»Zvazit alternativni defibrilaéni techniky u refrakterni VF

» Udrzovat normoxémii a normokapnii EFN MOTOL

»Udrzovat MAP na ne méné nez 65 mmHg a diurézu nad 0.5
ml/kg/h

»TTM mezi 32-36°C po 24 h bez ohledu na IHCA/OHCA a inic.
rytmus

»Pausalné akutné SKG u OHCA bez ST elevaci neprovadét

»multimodalni neuroprognostifikace/stanoveni Spatné neurol.
prognozy

» Anitkonvulzivni terapie u epileptogennich projevu
»Zvazit moznost eCPR XXX St

Q)

»Smérovani pacienta do CAC



My Lords, any state Is better
than despair. Let us at least
make one effort; and if we
must fall, let us fall like men!

XXXI.:
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After delivering
this speech
Chatham

suddenly
pressed his hand
to his heart and
fell back in a
swoon.
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