O KARIM

1.LF UK AVFN V PRAZE

Plyn uz sycCi z trouby ven
T.P.-—CO kardlomyopatle

Jan Rulisek

KARIMIL. CELK v Praze a
Lt~

-

Klinika anesteziologie, resuscitace a intenzivni mediciny Adresa: U nemocnice 2; 128 08 Praha 2
1. 1ékarské fakulty UK a VSeobecné fakultni nemocnice v Praze www.karim-vfn.cz



Pribéeh otravy oxidem uhelnatym

what goes around...
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Otrava — sidlisté Cerny most

13.11. — ¢étrvtecni party, navrat domua do pronajatého bytu
po obédé 14.11. nalezena s pritelem v bezvédomi
Volana RLP cca v 16 hod

Na misté CO oxymetrie = 36%

|~

ke QG
Transport do hyperbaricke N2

komory Kladno
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17:30 — 19:50 pobyt v barokomore Kladno

Klinické znamky akutniho srde¢niho selhani, béhem transportu
hypotenze feSena objemovou vyzvou (koloidy+krystaloidy)

Plicni edém — produkce ruzového sputa, ¢ekani na proceduru pfitele
délka setrvani cca 45+45 minut.
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Transport do VFN Praha (Karlovo namesti)
celkova vzdalenost = 83km
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Pro progresivni srdecni selhani domluven
preklad na RES KARIM VFN

Prijem 21:04 hod , TK 78/56 mmHg

Noradrenalin 0,65 .... 5,0 ug/kg/min. + Dobutamin 10 ug/kg/min.+
Vasopresin 4 IU/hod 2 TK 42/27 mmHg

15/11/2013 23:18:13 1511172013 23:28:22
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Inic
MAQUET

Extrakorporaler Kreislauf mit CARDIOHELP

KPR
KPR

23:0C
Sauerstoffarmes Blut 4 A
1:45 | 1g/kg/mn.

J Sauerstoffreiches Blut

v
pH 7,
Zentrifugalpumpe Oxygenator
ersetzt das Herz ersetzt die Lunge
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Kardiomarkery

Kardiologicky soubor:
CK: 8,62
CKMB mass: 24,8
Troponin I: 9,69
Myoglobin: 1096
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Nejasny stav CNS

Srdeéni selhani (VA ECMO)

Supramaximalni noradrenergni podpora

ARDS na podkladé plicniho
edému

Jaterni selhani:
ALT 106,4 AST 169,7 (ukat/l)

Ledvinné selhani:
S — kreat 413 umol/l, anurie

10
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ALT, AST (ukat/L)
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Katecholaminova podpora

Nazev grafu

—Noradrenalin Dobutamin —Vozopresin

60 70 80 90 100
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Srdecni zotaveni

3 16:16:47
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LA Diam
LA/Ao
Ao/LA

www.karim-vfn.cz

0
66.67 mm /s
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DalSi prubéh

/. den — probira se k vedomi, vysazeni noradrenalinu
8. den — extubace

11. den — prechod z CRRT na EDD

19. den — obnoveni diuréezy

Opakovana drenaz fluidothoraxu, plicni + katetrova
sepse

31.den — propusténa domu (s naslednou kontrolou na
internim oddéleni nem. Trinec)
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DISKUZE
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Diskuze k prubéhu otravy a lécby

CO intoxikace 50 000 p. /rok v USA (Hampson 2007)

Kardiomyopatie je vyjadrena cca u 30% pacienti s CO
intoxikaci, zotaveni 4-6 tydnu

Pacienti s myokardialnim postizenim tvori vysoce rizikovou
skupinu (mortalita je >2x vySSi ve srovnani se skupinou bez
myokardialniho postizeni)

Satran D, Henry CR, Adkinson C, et al. Cardiovascular manifestations of
moderate to severe carbon monoxide poisoning. J Am Coll Cardiol 2005; 45:1513.

Henry CR, Satran D, Lindgren B, et al. Myocardial injury and long-term mortality
following moderate to severe carbon monoxide poisoning. JAMA 2006; 295:398.
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Symptomy otravy CO
Mirna — zavraté, tinitus, bolesti hlavy, slabost

Stredni az zavazna — ztrata védomi, zastava obéhu, multiorganove
selhani

Normoxie vede v experimentu k vy§Simu bunéénému poskozeni,
vysSsSi hladiné kaspaz, nizsi hladiné intracelularniho ATP
CO HYPOXIA Glial cell

~ — — =>Bd2
Cco Hzoz +N§3 =—=> —4—>  Apoptosis
AO

CAT | Y

Cytaa3 o
I R(A)S Gliosis
Mitochondrion \ |
L-arg B
~ @ TcNos ROS
> CAT —>
Energy :
Failure —> A car —t—> Necrosis
A ros
)
Presynaptic neuron Postsynaptic neuron

Toxicol Lett. 2015 Feb 17;233(1):16-23. doi: 10.1016/j.toxlet.2015.01.004. Epub 2015 Jan 3.
o KAR I M The effectiveness of oxygen therapy in carbon monoxide poisoning is pressure- and time-dependent:
a study on cultured astrocytes.
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Patofiziologie myokardialni dysfunkce

Myokardialni ischemie na podkladé vazby CO=HB (myokardialni
ischémie)

Vazba CO na myoglobin (40x vyssi afinita nez k O2)

Inhibice cytochrom oxidazy, inhibice cyt. P450 (Weaver 2009)

Arytmie, EKG abnormality, elevace enzymu

Pozdni fibrotizace (Henry 2008)

Ledviny: akutni tubularni nekroza

Plice: Plicni edéem, hemoragie

Oc¢ni: rozmazané vidéni, slepota
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Otrava CO - echokardiograficka podoba

Carbon Monoxide-Induced Cardiomyopathy
— Epidemiology, Clinical Characteristics and Prognosis —

Yoon-seok Jung, MD: Ji-sook Lee, MD:; Young-gi Min, MD:; Jin-sun Park, MD: Woo-chan Jeon, MD:
Eun-jung Park, MD: Joon-han Shin, MD: Sungho Oh, PhDD: Sang-Cheon Chei, MD
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@ Physical Emotional / |®
@) | Stroke, GO poisoning, Hanging Psychological @
. l
Catecholamine Surge _
i . Catecholamine Surge
in Myocardial Synapse in Myocardial Synapse

Non-postmenopausal women & Postmenopausal
Men women

Intact Protective Weakened Protective
Mechanism for Myocardium Mechanism for Myocardium
y ® Il @ | d/t Serum Estrogen Level |

© Transient Left Ventricular
*: Thickness & color of each arrow Dysfunction Syndrome (TLVDS)

means possibility of incidence
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Diskuze k prubéhu otravy a lécby

Journal of the American College of Cardiology Vol. 45, No. 9, 2005
© 2005 by the American College of Cardiology Foundation ISSN 0735-1097/05/830.00
Published by Elsevier Inc. doi:10.1016/j.jacc.2005.01.044

Carbon Monoxide Poisoning

Cardiovascular Manifestations of
Moderate to Severe Carbon Monoxide Poisoning

Daniel Satran, MD,* Christopher R. Henry, BS,{ Cheryl Adkinson, MD,} Caren I. Nicholson, RN,
Yiscah Bracha, MS,# Timothy D. Henry, MD+

Minneapolis, Minnesota

Table 2. Predictors of Myocardial Injury
No Injury  Injury RR 95% CI

Men £4.8 847 3.01 1.52-5.94
GCS =14 41.7 61.5 2,23  1.27-394
Hypertension 18.3 31.3 2.04 1.09-3.82
Previous revascularization 0.7 1.2 1.74 0.11-28.16
Diabetes 5.6 8.4 1.55  0.54-4.45
Previous MI 6.3 7.2 1.16  0.40-3.38
Age (5 yrs) 44 .8* 51.2* 1.12 1.03-1.22
COHBb level (10%) 32.7¢ 33.9% 1.03 0.93-1.14
Current smoker 64 48.2 0.52 0.300.91
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Séroveé hladiny laktatu koreluji s Tnl a nutnosti
hospitalizace

The
American Journal of
Emergency Medicine

(38 pacientu), Tnl > 7,6 je prediktor nutnosti hospitalizace, nestability
pacientu

NT pro BNP koreluje s akutnim rozvojem srdec¢niho selhani u
intoxikace a hodnotou EF LK
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Prinos hyperbaroxie

Zvyseni rozpusténé frakce kysliku 20

Zkraceni polo¢asu eliminace
Eliminace jen plicni 15

Poloé€as na FiO2 0,21 300 min

Poloéas na FiO2 1,0 90 min.

Poloc¢as na HOT 30 min.

10 —

zvysSeni rozpusténeho kysliku
z 0,3 na 6 mi/dl

Volume percent oxygen (02 miM00 ml blood)

I | I I
0 20 40 60 80 100

Pressure O, (mmHg)
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The New England

Journal of Medicine

Copyright 2002 by the Massachusetts Medical Society

VOLUME 347

OCTOBER

3, 2002

3

NUMBER 14

TagLE 2. OUTCOMES AT & WEEKs, 6 MonTHSs, anND 12 MoNTHS AFTER ENROLLMENT.*

HYPERBARIC-

MNorMOBARIC-

OxYGEM OXYGEN UnNADJUSTED
Group GroupP Opbps Ratio P
OuTtcome (N=76) {(N=76) (95% CI)t VarLue
no.ftotal no. (%)

Cognitive sequelae
Ar 6 wk

Intention-to-treat population 1976 (25.0) 35776 (46.1) 0.39 (0.20-0.78) 0.007

Partients with complete data 18775 (24.0y 3172 (43.1) 042 (0.21-0.85) 0.01

Results on cerebellar testing before treatment

Normal lo/69 (23.2) 23759 (39.0) 047 (0.22-1.02) 0.05
Abnormal 13 (33.3) 911 (81.8) 0.11 (0.01-1.92) 0.18

Ar 6 mo

Intention-to-treat population lo/76 (21.1y 29776 (38.2) 043 (0.21-0.89) 0.02

Parients wirh complere dara 1058 (17.2y 21759 (3563 038 (0.16-090) 0.03
Ar 12 mo

Intention-to-treat population 14776 (18.4)y 25776 (32.9) 046 (0.22-0.98) 0.04

Patients with complete data 962 (14.5) 187606 (27.3) 045 (0.19-1.10) 0.08
Symptroms
Reported by patient at 6 wk

Ditfficulries with memory 21775 (28.0y 37772 (51.4) 0.37 (0.19-0.73) 0.004

Difficulties with attention or concentration 24 /75 (32,00 3172 (43.1) 0.62 (0.32-1.22) 0.17
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1.LF UK AVFN V PRAZE

www.karim-vfn.cz

25



Algorithm for using normobaric and hyperbaric oxygen following
carbon monoxide exposure

Potential CO exposure victim

Is any criterion present?
# Unconscious at scene or hospital

* New neuralogic deficit or mental » Initiate 100 percent NBO therapy
status change » Obtain CO-Hgh level
* End-organ ischemia (eg, ECG * * | « ECG, ABG, CBC, chemistries
> . . q?_l} L ! .
Pregnant woman with * Toxicology sereen

CO-Hgb =20 percent
CO-Hgb >25 percent

1'|"E5¢ | ¢HD

HBO therapy suggested Headache, N/, blurred vision,
or CO-Hgb =10 percent

TEE'L l ¢Hu

100 per'c\ent MNBD ther‘:npy' until CO- Disl:harge v . u v. v h _
Hgb =10 percent and asymptomatic

CQ: carbon monoxide; ECG: electrocardiogram; CO-Hagb: carboxyhemoglobin; NBO:
normobaric oxygen; HBO: hyperbaric oxygen; N/V: nausea and vomiting.

Adapted from: O'Brien C, Manaker 5. Carbon monoxide and smoke inhalation. The
Intensive Care Manual, Hanson, Lanken, Manaker (Eds), WB Saunders, Philadelphia,

2001.
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Cochrane

Analysis |.1. Comparison | Hyperbaric Oxygen (HBO) vs. Normobaric Oxygen (NBO), Outcome |

Presence of symptoms or signs at time of primary analysis (4-6 weeks).

Review: Hyperbaric oxygen for carbon monoxide poisoning

Comparison: | Hyperbaric Oxygen (HBO) vs. Normobaric Oxygen (NBO)

Outcome: | Presence of symptoms or signs at time of primary analysis (4-6 weeks)
Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio
M- M-
H.Random,95% H,Random,95%
n/N n/N Cl Cl
| Presence of signs or symptoms
Raphael 1989 51/159 50/148 237 % 093 [ 057, 149]
Thom 1995 0/30 7130 1.5 % 0.05 [ 0.00, 095 ]
Mathieu 1996 69/299 731276 - 278 % 0.83 [ 057, 1.22]
Scheinkestel 1999 30/48 25/40 " 12,1 % .00 [ 042, 238]
Weaver 2002 19/76 35/76 = 164 % 0.32 [ 020,078 ]
Annane 2010 33/93 29/86 = 18.5 % 1.08 [ 0.58, 2.00 ]
Total (95% CI) 705 656 - 100.0 % 0.78 [ 0.54, 1.12 ]
Total events: 202 (Treatment), 219 (Control)
Heterogeneity: Tau? = 0.08; Chi? = 922, df = 5 (P = 0.10); I> =46%
Test for overall effect: Z = 1.37 (P =0.17)
01 02 05 | 2 5 10
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Rozhodovaci schéma

-~
Na

Kardiogenni sok
->MODS
X

Neuropsychologicky vystup
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Co jsme meli udélat jinak

« Transport do hyperbarické komory pfi obéhové nestabilité????
« ECMO ihned misto IABK??

« Léc&it mladé pacienty i pfi parametrech, které se v nasSich ocCich
nesluCuji s pravdépodobnym prezitim?

The NEW ENGLAN D
JOURNAL of MEDICIN E

ESTABLISHED IN 1812 OCTOBER 4, 2012 VOL. 367 NO. 14

Intraaortic Balloon Support for Myocardial Infarction
with Cardiogenic Shock

Holger Thiele, M.D., Uwe Zeymer, M.D., Franz-Josef Neumann, M.D., Miroslaw Ferenc, M.D.,
Hans-Georg Olbrich, M.D., Jérg Hausleiter, M.D., Gert Richardt, M.D., Marcus Hennersdorf, M.D., Klaus Empen, M.D.,
Georg Fuernau, M.D., Steffen Desch, M.D., Ingo Eitel, M.D., Rainer Hambrecht, M.D., Jérg Fuhrmann, M.D.,
Michael B6hm, M.D., Henning Ebelt, M.D., Steffen Schneider, Ph.D., Gerhard Schuler, M.D., and Karl Werdan, M.D.,
for the IABP-SHOCK Il Trial Investigators™
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Zaver

Evidence pro HBO terapii je slaba, vzdy zvazit RISK/BENEFIT

Incidence CO kardiomyopatie je vysoka (Tnl, NTproBNP, laktat) a
ma vysokou mortalitu

Vzdy vstupné provést orientaéni echokardiografické vysetreni pro
stanoveni poruchy kontraktility myokardu

Jiz v prednemocnicni péci je nutné myslet na potencialni rozvoj
kardiomyopatie a hypotenzi neresit objemovou vyzvou

v w v

srdecniho selhani
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Déekuji za pozornost.

Klinika anesteziologie, resuscitace
a intenzivni mediciny 1. Iékarska fakulta UK
a VSeobecna fakultni nemocnice v Praze

U nemocnice 2; 128 08 Praha 2
T: +420 224 962 243

F: +420 224 962 118

E: karim@vfn.cz
www.karim-vfn.cz

Klinika anesteziologie, resuscitace a intenzivni mediciny Adresa: U nemocnice 2; 128 08 Praha 2
1. 1ékarské fakulty UK a VSeobecné fakultni nemocnice v Praze www.karim-vfn.cz



