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Men

Women

Mean age (years)
Cardiac history

Event at home

Witnessed SCA

Resuscitation by bystander

First documented rhythm V1 or VFE

Resuscitated within 4 minutes of the
moment of collapse

Ambulance delay time less than 8 minutes

The Maastricht Study: J Am Coll Cardioll 1997;30:1500-5
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Cases/100,000

290 -
Aetiology Number of cases ECAD
................................................................................ lNﬂ'n"’DAD

Chronic coronary artery disease 1

Acute myocardial infarction 90 (42.3%) o0 |

Aortic dissection

Hypertrophic cardiomyopathy 0 |

Dilated cardiomyopathy

Aortic stenosis % |

Right heart pathology (excl. fatal PE)

Miscellaneous ) | — I

Sudden death associated with Epilepsy 40-49 5050 G609 TO-T9 B0+  Age (years)

L Y = T = N . TR O,

Marmal heart

084 | 267 | 578 | 1580 | 1827 | 1824 CAD
3.8 16 |2 | 118 | 343 | 213 | MonCAD

Robert Byrne et al. European Heart Journal (2008)
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TABLE 2. Distribution of Underlying Cause of Death Among SCD Decedents Aged =35 Years
by Age Group: United States, 1998

35-64 Years =65 Years Total
Type of Cardiac Disease (n=76306), (n=377720), (n=456 076),
(ICD-9 Code) % %
Acute ischemic heart disease (410-411)
Chronic ischemic heart disease (412-414)
Cardiovascular disease, unspecified (429.2)
Cardiomyopathy and dysrhythmias (425-427)
Hypertensive heart diseases (402, 404)
Heart failure (428)
Carditis and valvular heart disease (420424, 429.0, 429.1)
Pulmonary heart disease (415-417)
Al others (380398, 429.3-429.9)

Zheng et al. Circulation 2001
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Figure 1 Survival in the first day after acute myocardial infarction. Updated
English version of Fig. 3 from Lowel et al.!,
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Table 4 HR associated with out-of-hospital cardiac arrest

Men

HR (95% Cl)

Women

HR (95% Cl)

Age (years)

BMI (kg/m?)

Hypertension (%)

Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Antihypertensive medication (%)

1.05
1.06
1.71
1.01
1.02

.02-1.07)
02-1.11)
22-2.41)
.00-1.02)
.01-1.04)
1.79 (1.18-2.72)

00-1.08)
85-1.00)
92 3.20)

00-1.03)
01 1.07)
42-2.13)

O
0

Cholesterol (mmol/L)
Triglycerides (ln)
Current smoker (%)

1.44 (1.25-1.66)

B e e T I S S Y

1.48 (1.05-2.07)

18-1.74)
.13-4.00)
.04-3.40)

Diabetes (%)
Heart rate (b.p.m.)
Family history (%)

0.96 (0.35-2.60)
1.00 (0.98-1.01)
1.37 (0.87-2.16)

1.03 (1.00-1.05)
1.83 (0.92-3.65)

MI (%)

3.78 (2.35-6.06)

3.27 (0.78-13.7)

Angina pectoris (%)
ESR (In)
Cardiomegaly (%)

1.66 (0.87-3.18)
1.26 (1.05-1.51)

(

(

(

(

(

(

(
2.21(1.56-3.14)

(

E

(

(

E

(

(
1.00 (0.88-2.49)

2.59 - (1.09-6.16)
1.27 (0.86-1.85)
1.33 (0.40-4.45)

Results from bivariable Cox regression adjusted for age.

Risk factors for out-of-hospital cardiac arrest: the

Reykjavik Study.

EHJ 2005
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Management of acute myocardial infarction in patients presenting with
persistent ST-segment elevation. EHJ 2008.
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Post Cardiac Arrest Syndrome;

Epidemiology, Pathophysiology, Treatment, and

Prognostication A Consensus Statement From the International Lizison

Commttee on Resuscitation (American Heart Assoctation, Australian and New
Lealand Conneil on Resuscitation, Enropean Resuscitation Council, Heart and
Stroke Fomndation of Canada, InterAmerican Heart Foundation, Resuscitation
Couneil of Asia, and the Resuscitafion Cownetl of Southern Africa); the
American Heart Association Emergency Cardiovascular Care Committee; the
Council on Cardiavascular Surgery and Anesthesta; the Couneil on
Cartiopulmonary, Perioperative, and Crifical Care; the Council on Chieal

Cardiology: and the Strake Councl

Robert W. Neumar et al.Circulation 2008
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Figure. Phases of post—-cardiac arest syndroma.




Post-cardiac arrest syndrome

Table 1. Post-Cardiac Arrest Syndrome: Pathophysiology. CGlinical Manifestations, and Potential Treatments

Syndrome

Pathophysiology

Clinical Manifestation

Potential Treatments

Post—cardiac amest brain
injury

Post—cardiac armest myocardial
dysfunction

Impaired cerebrovascular
autoregulation

Cerebral edema (limited)
Postischemic
neurodegeneration

Global hypokinesis
(myocardial stunning)
ALCS

Coma

Beizures

Myoclonus

Cognitive dysfunction
Persistent vegetative state
secondary Parkinsonism
Corfical siroke

apinal stroke

Brain death

Reducad cardiac output
Hypotenzion
Dyerhythmias
Cardiovascular collapse

Robert W. Neumar et al.Circulation 2008
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Ruiz-Bailen et.al. Intensive Care Med 2001
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®©poupBoAucn otnv KAPMNA

TaBLE I.— Thrombolysis durving CPR. In-bospital studies.

Underlying Number of Thrombolytic CPR-related Number of

Reference Study ty ; ; : ;
disease patients agent bleeding SUrvivors

Kohle 13 Prospective PE 20 SK —
Scholz 31 Retrospective PE 9 SK /UK /1t~ Pectoral /
sternal
haemorrhage,
liver laceration
Gramann 4 Prospective Pericardial
sternal
haemorrhage
()
Scholz 32 Retrospective ' —

Kirkciyan 15 Retrospective 'E 2 liver ruptures,
mediastinal bleeding
Kleiner 10 Prospective —
Fatovich 17 Randomized,
placebo-
controlled

Total 133 7% 27
(20.3)

AMI = myocardial infarction, CPR = cardiopulmonary resuscitation, n.k. = not reported, PE = pulmonary embolism, rt-PA =7 5im-
binant tissue plasminogen activator (alteplase), SK = streptokinase, TNK = tenecteplase, UK = urokinase

F. SPOHR, B. W. BOTTIGER, MINERVA ANESTESIOL 2005;71:291-6
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TapLe II.—Thrombolysis during CPR.| Oui-of-bospital studies.
. Y .

) . T - - I T - . -
Reference httld\l |:c* Uumber of Thrombolytic CPR-related bleeding Number of
y patients agent survivors

Klefisch 21

Bottiger 22

Prospective 34 SK Haemaothorax
Prospective, 40 rt-PA -
controlled
Retrospective, 108 r-PA
controlled

Lederer 23 2 pericardial
tamponades,

1 haemothorax

Abu-Laban 24

Prospective,
randomised,
controlled

1 pulmonary
haemorrage,
I major haemorrhage
(not clearly specified)

39

(13%)

CPR = cardiopulmonary resuscitation, rt-PA = recombinant tissue plasminogen activator (alteplase), SK = streptokinase.

F. SPOHR, B. W. BOTTIGER, MINERVA ANESTESIOL 2005;71:291-6
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Return of spontaneous circulanon — no. (%)
Median maximal duration — mint
Mean maximal duration — mint

Died at scene no. (%)
Transported to hospital — no. (%)
Arrived with pulse
Arrived withour pulse
Enrolled ar hospital and died
in emergency department — no. (%)
Survived to hospial admission — no. (%)
Major hemorrhage — no. (%)
Minor hemorrhage — no. (%)
Length of hospital stay — days
Median
Mean

Survival o hospirl discharge — no. (%)

TiSSUE PLASMINOGEN
AcTivator Group
(N=117])

25 (21.4)
28
395

73 (62.4)
39 (33.3)
19 {16.2)
200017.1)
50(4.3)

7(6.0)

(0.9

4
6.3
1 (0.9%

PLACERO
Group
(N=116)

27
182
74 (63.8)
38 (32.8)
10 (8.6}
28 (24.1)

AesoLUTE DIFFERENCE
(95%: CI)*

Y

—19({—-12.6 to +8.8)
+17  (—4 w0 +26)

—14{—138 to +11.0]

+05(—116 w +12.6)
+7.61(—1.0w +16.5)
—700(=174 w0 +3.4)
+09(—52 o +6.9)

+0 B (=59 w +7.8)
+1.7 (=17 to +6.4)
0.0 (—41 o +4.1)

—0.1 (=04t +2.5)

+0.9 (—2.6 o +4.8)

0.85
0.45

0.93

0.9a
0.12
0.24

0.99

0.99
0.50
0.99

0.62

0.99

RIYAD B. ABU-LABAN et al. NEJM 2002




TROICA

e [1poOTITIKA OITTAN TUPAN TUXQIOTTOINUEVN MEAETN
e TevektetrAaon vs placebo katda 1n diapkeia CPR
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Probability of Suwvival (%)

i Placebo

Tenecteplase

10 15 20
Days since Randomization

Mo. at Risk
Tenecteplase 25 100
Flacebo L 103

Bernd W. Bottiger et al. NEJM 2008
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Tenecteplase Group Placebo Group Relative Risk
Outcome (N=525) (N=525) (95% Cl) P Value

Table 4. Outcomes.

no.ftotal no. (%)

Primary end point

30-Day survival 77/525 (14.7) 39/525 (17.0) 0.87 (0.65-1.15)

Secondary end points

Return of spontaneous circulation 283515 (55.
Hospital admission 281/525 (5

( 279/511 (54.6
(
24-Hr survival 158/517 {
(

0) (
3.5) 289/525 (55.0
30.6) 171/514 (33.3
1) 00/514 (17.5

] 1.01 (0.90-1.13)
) 0.97 (0.87-1.09)
) 0.92 (0.77-1.10)
Survival to hospital discharge 78/517 (15. ) 0.86 (0.65-1.14)

Neurologic outcome*

Good cerebral performance 41/86 (47.7) 45/96 (46.9) 1.02 (0.75-1.38)
Moderate cerebral disability 13/86 (15.1) 9/96 (9.4) 1.12 (0.88-1.42)
Severe cerebral disability 10/86 (11.6) 16/96 (16.7) 1.02 (0.86-1.21)
Coma 14/86 (16.3) 13/96 (18.8) 0.99 (0.90-1.08)
Brain death 8/86 (9.3) 8/96 (8.3) 1.00

Safety end points

Symptomatic intracranial hemorrhage 4/518 0/514 8.93 J0.48-165.45)
2/514 (0.4) 6.95 {1.50-30.41)
33/514 (6.4) 1.21 (0.77-1.88)

3/514 (0.6) 1.32 (0.30-5.88)

Any intracranial hemorrhage 14/518

0.8
2.7
7.7

Major nonintracranial hemorrhage 40/517

(
(
(
(

)
)
)
)

Ischemic stroke 4/518 (0.8
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ERC Guidelines for resuscitation 2005
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Post Cardiac Arrest Syndrome Guidelines. Circulation 2008
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2TEQUVIOYPUPIU KAl AYYEIOTTAUCTIKI
peTd atmd emtuyry CPR

TABLE 2. ANGIOGRAPHIC DATA IN THE 84 PATIENTS TABLE 4. RELATION BETWEEN ST-SEGMENT
WHO UNDERWENT ANGIOGRAPHY.* ELEVATION, CHEST PAIN BEFORE CARDIAC ARREST,
AND RECENT CORONARY-ARTERY QCCLUSION
IN THE 84 PATIENTS WHO UNDERWENT
CORONARY ANGIOGRAIHY. *

VARIABLE

Normal coronary arteries — no. (%)
Clinically insignificant coronary arterv disease No. wiTH RECENT
(=50 percent stenosis) — no. (%) No. oF CORONARY-ARTERY
Clinically significant coronary artery disease VARIABLE PATIENTS OccLusioN (%)
no. (%)
Single-vessel disease
Two-vessel disease
Three-vessel disease
[solated left main coronary artery disease

ST-segment elevation and
chest pain
Present 15 (87)
Absent 27 (39)
ST-segment elevation or
chest pain
Left ventricular end-diastolic pressure 5.3+95 Present 31 (63)
— m I—Ig Absent 9 (26)

Lefr venericular ejecoon fracoion — %

. N . . *CT o 5 3 | ey rai T SFirned ac W] e N 5
* 1-'1115—111[['11.]5\' "|':.-'|.|.'|..||.."5 are means thr} E':.-'L-H.LH‘;':.-' of ['ULInd]l'l\_E, b ['f-igl-l-l'f.l-l.t LI.L'M.-'I.I:I.UJ?I Was ';.1.(.['][-[':. Li. 45 an L]L"n..'ltll 1 ot more
the percentages do not total 100, than 1 mm in two contignous leads.

Spaulding et al. NEJM 1997
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peTd atmd emtuyry CPR
[TpOyVWOTIKOI TTApAYOVTEC ETTIRIWONG:
v APOVOG ETIUYOO0U QUTOUITTNG
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Spaulding et al. NEJM 1997
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STEMI

3
2
S
™
2
2
=]
w

2 1 6 12 18 24

Time (Weeks) Time (Months)
In-hospital period

(325) | (311) (309) (302) (302) (300) (128)
(40) (29) (29) (29) (29) (29) (14)

Bendz et al. Resuscitation 2004




Ap. atOpwv

AyyeioTTAUOTIKI} HETA ATTO
OVOKOTTH

200 -
180 -
160 -
140 -
120 -
100 -
80 -
60 -
40 -
20 -

186

162

AvakoTtri) HETA
STEMI

PCI

103

L

‘E€od0g NeupoA/ka

KOAQ

Garot et al. Circulation 2007



AyYyeI0TTAOOCTIKN PETA ATTO
OVOKOTTH

L)
&
-
i)
L
[
=
=
S
._'T.I
=
3
Ry
=
=
il
€
=]
=
‘m
=
=
[
=
ol

10 20 30 &0 2 10 120

Time after resuscitation, days

Figure 2. Evolution of survival in the study population between
successful resuscitation and 6-month follow-up.

Garot et al. Circulation 2007




Ayyel0TTAUCTIKI} HETA ATTO

OVOKOTTH

Variable Death  Survival OR [95% CI] OR [95% CI]
Cardiac amest to 1= i
: 105486 21124 0.67 [0.54 - 0.84]*
respander (min.)
Cardiac arrest 1o ,
1204163 06292 u (.92 [0.87 - 0.96]"
circulation (min, )
Absence of shock £ 2i6 G100 / & 12.66 [3.39 - 47.62]
Absence of diabetes  B4/86 857100 ® 7.30 [1.80 = 29.41]
Absence of prior PC T 100 L 10.99 [1.65- 71,43

I | | I | | I | [

-10 1 10 20 30 40 50 60 70 B8O 90 100 110 120
Daafh Survival

Garot et al. Circulation 2007




Ayyel0TTAUCTIKI} HETA ATTO
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Table 2 Studies on primary percutaneous coronary intervention in patients with STEMI after resuscitated cardiac arrest, which
reported essential angiographic parameters related to coronary angiography and intervention

Authors CAG  PPCl  Conscious GPlb/lla  Stenting  PatentlRA  |APB Suniva  CPC1-2
Kahn et al. [3] 1 11(100) 4 (36) 0(0) 0(0) 7 (64) 0(0) 6 (55) 4 (36)
Keelan et al. [4] 16 16(100)  2(18) 0(0) 2(13) 14 (68) 6 (38) (59} 9 (56)
Bendz et al. [9] 40  40(100)  4(10) 15(38) 38 (95) 5[95} 0(0)  29(73) NA

Quintero et al. [6)] 63 63(100) NA 22(35)  55(87) 56 (89) 0(0) 48 (76) NA

Garot et al [7*] 186 186 (100) NA 31(17) 168(%0) 161(87) B0 (43 103( 100 (54)
Gorjup et al. [8° f17 108(80)  48(44)  60(56)  85(79) 102(%4)  21(19) (51} 75 (69)
Markusohn et al. [9°] 0) 7(28) 13(62)  23(92) 22 (88) 0(0) 19(76)  17(68)
Together 458 ) (449 (98)  65(31)  141(31) 371 (B3) 400 (89)  107(24) 304 (66) | |205 (58)

N—

CAG, urgent coronary angiography; PPCI, primary PCI; GP llb/lla, glycoprotein platelet receptor inhibitors; IRA, infarct related artery patency defined
as successfully opened culprit lesion with thrombolysis in myocardial infarction (TIMI) two or three epicardial flow according to the individual
investigators; IAPB, concomitant intraaortic balloon pumping; CPC 1-2, cerebral performance category indicating complete neurological recovery or
mild disability.

Noc et al. Current Opinion in Critical Care 2008
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With OHCA  Without OHCA
(n = 99) (n = 2518)

In-hospital

Overall mortality

Cardiac

MNeurclogic
seqgueloe

Sepsis

Monbatal
cerebrovascular
events

Urgent
revascularization

Major bleeding

From discha rge to & m

Crerall mortality
Reintardion

Revasculanzation

Corrado Lettieri et al. Am Heart J 2009
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H Alert (n = 25) E Minimally Responsive [n= 14) il Unresponsive (n=59)

=0.008

Full Neurological Recovery

Hosmane et al. JACC 2009



AYYEIOTTAUCTIKI) NETA OVAKOTTH
KOl VEUPOAOYIKN EIKOVA

Predlctors of Death for the
Entire Group (C Index = 0.92; n = 98)

Variable Odds Ratio 95% Cl P Value
Meurologic response before
catheterization

Alert ; — —

Minimally responsive 2.0 0.061-68.11 0.690

Unresponsive 47. 3.33-549.14 0.004
ROSC (for every 1-min increase) 1.1] 1.04-1.19
Agde (for every 5-yr increase) 1.: 1.08-1.67 0.009

Female 1.15-30.12 0.034

Hosmane et al. JACC 2009



AYYEIOTTAUCTIKI) NETA OVAKOTTH
KOl VEUPOAOYIKN EIKOVA

Pradlctors of Neurologlc Deficlt for
LT the Entlre Group (C Index = 0.89; n = 98)

Varable Odd= Ratio a5% ClI p Value
Meurclogic response before
catheterization
Alert

Minimally responsive 96 0.36-66.59 0.231
Unresponsive 216-164.37 0,008
ROSC (for every 1-min increase) 1.02-112 0,005

Age (for every 5-yr increase) 1.02-1.51 0.027

Hosmane et al. JACC 2009
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v AvaoTraorn ST oldoTuarog

v YTrowid férg TEQUVIUIOU TUVOPOUOU,
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Post Cardiac Arrest Syndrome Guidelines. Circulation 2008
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