2AMPEA SE K=

 CIMITHSE YOI
AZNEBA)|SHY ST

ane
R (L]




u 1 ‘o '~
0
| oy
o=t |
bex . | =
m bex.
l‘&

[ ]
=< w 'bex.







ML KE A
- 28 JUSEL S
- SHUI S WEH 4
ATE (EFE) ‘
- Aotot2 B8

L v,

ENYSPNEEESSRIN

A

<

= HAME )
2t

27018 M 483 (7H21[XHB)
S 5

RAMA 514 42018-254% (£}




chaial

w2 deeiel emu mE 7jEsH

A = szl glC]e | SSMEE Korea Biomedical Review [ 2uEIINE UEsE Q
TRHIIAL | M | BRER | 2l MY EERs HHLMEIDAE | = SolE | [ 2HIRY
DEEP DIVE
@) = > HFAHAE o
SHRACHO| Al LArRIEIA S= AL S E ZREZ 710
M247| X190 =kt X g2g DX =2 A SHEE G0
HE715 "SHe #7I2 &9l HE 4 g2 HY9Y S 2 Ql0{oF
Sa0 T (D) 20020061210 1342 (0 EHE 28 2016.12.21 09:45 =g fFw
1 74 7' I =2 = HA T QL] 712=EH FELA
|||| 0o e B

LIy,
L

of

Ol 710FALA A ==
A7|E Colg neMAXI=7| X =2
otaE 7| At 20l 20181230 1950 20 104
Bolzd Mot EY S AE
SEH XX 2 21N
K| Q0] A L 18] 27 yh




- 50,000 ED visit (16 case per 100,000%)
_ XFAALE 15,000
=CO AMY, O] =

- 1,319 (2014) € 2,700 (2000s)
- XAHAHA| = CO A0 2/3
= 3 2t co =
FAf A &4k 25000 & 50% O|&0| CO =74
o

- Dt AMRAE S 30| AR 22 QAlSt = H2 dod Mo
=5 COHb

Am J Respir Crit Care Med. 2017;195(5):596-606
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CO S32] A?

CO
= Sources Colorless
- SN, HY 7| 7t A, E2F LT Tasteless
Odorless

= COHb AN
- High affinity with Hb (2t E CF 250HK)
- 10 ppm of CO - 2% COHb
- >2% in nonsmokers, >10% in smokers = Sx

- AME Z=E (COHDb level)2t 2|2 (COHD clearance)lt=
v =3

Am J Respir Crit Care Med. 2017;195(5):596-606




CO =49 )|

= Hb and mitochondrial effects

Normal

Red blood cells

( Cardiomyocyte

ETC

H+

COX

CO poisoning

Red blood cells

ETC

( Cardiomyocyte / )
co®

H+

J

Am J Respir Crit Care Med. 2017;195(5):596-606




CO0 S=9] JIA (2)

= Inflammatory mechanisms

Cardiomyocyte

Hypoxia

7

HO-1

expression

—> cO@

'
7

~— over- ——

9
Neurons CO ev“e

Mitochondria
inhibition

Glutamate
release

Mitochondria Platelets $?
inhibition A
4 MBP Lymphocyte °, NMDA
§ adducts proliferation o receptors
Heme NO O, ‘ o ,/3‘ -
release Fe* neutrophil (@ 7)( D)
OONO" aggregation and — .
l degranulation Lipid

peroxidation Microglia Glutamate-

{ ‘ Neutrophil T activation _ NMDA
ROS adhesion Q interaction
&) /> X0—» ROS
@ Protease

ROS

Cardiac injury <

XD *
Neurological injury

Am J Respir Crit Care Med. 2017;195(5):596-606
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= Clinical triad
1) co=d0 gtdet 54
2) COLE ¥H
3) COHb &7t




Signs and Symptoms

Fatigue  Neuropsychological impairment Confusion Ataxia Myocardial infarction
Headache Anxiety or depression Dizziness Loss of consciousness
No symptoms Malaise Nausea Vomiting Convulsion Brain infarction Death

Carbon monoxide level

Exposure duration

Physiological Effects

Physiologic
functions Hypoxia

Protective Inflammation

or adaptive
response

N Engl J Med. 2009;360(12):1217-25
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= Severe acute CO poisoning

- 40| tdors k&g £F 8 0|z elet 2X|7|s Eo)
= Risk factors for high short-term mortality

- pH<7.20

- pRY 2k

- oA A d

- High COHDb

- HBO, X|& 0| 7|=¢f 2t 2

Am J Respir Crit Care Med. 2017;195(5):596-606 #ran®
Critical care medicine. 2008;36(9):2523-7 “&¢




= Myocardial injury

- Sk 0|4 cosMol 13, T AHLEDL
- High COHb= myocardial infarction1} 2t &
- LV dysfunctionO| HBO,, X| 2 ZtX} 1/20{| A 2HEL
- 7|

+2UH CO BT 012 HUR HER I i 21 X3, FYH20)

 I—

9|3t coronary vasoconstriction, CO0j| 2|2t T MH S 7t

= Arrhythmia

- Altered calcium gradients and sodium current - adrenergic,
proarrhythmic

Am J Respir Crit Care Med. 2017;195(5):596-606
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CO S50 22

* Long-term neurocognitive sequelae

- Impaired memory, cognitive dysfunction, depression, anxiety,
psychosis, and/or vestibular and motor deficits, peripheral
neuropathy

- Incidence

c 67 F=, S, UXHO >40%

- 6 QIX|ZO 199%, MASHAE EHOY 37%

- 63 QUX|X0H & 2l age>36y, CO exposure>24h
- X7 SHO| HIEA| H7| M MFZSH X 2HE[X|= s

N Engl J Med 2002; 347:1057-67
Undersea Hyperb Med 2008;35:258-259 {%¥ &
Am J Respir Crit Care Med 2007;176:491-497 ™=




Table 3. Predictors of delayed net'§

oression.

Multivariate analysis

Variables R 95% ClI p Value

c
\l

Age - 4 : B 3] 0.981-1.083 0.227
CO exposure time (h) ¥ L - 43 0.984-1.328 0.080
Initial GCS ‘ B = » 72 0.609-0.979 0.033
Troponin | e 3 , - 132 0.834-1.276 0.774
Presence of pathology in DWVI ~ - ~ - 138 1.201-34.499 0.030

OR: odds ratio; Cl: confidence interval
resonance imaging.

DWI: diffusion-weighted magnetic

‘ ‘ -

| .lm Exp Toxicol. 2018;37(6):587-95 (&3]
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= Normobaric oxygen (NBO,)
- Nonrebreather reservoir face mask
- High flow oxygen or 100% oxygen

- Artificial airway

Am J Respir Crit Care Med. 2017;195(5):596-606 #ran®
N Engl J Med. 2009;360(12):1217-25 “%&¢




Hyperbaric oxygen

= Hyperbaric oxygen (HBO,)
-0l 1.47|Y O &t 1 MO Al 1009% At

2 = serious acute CO poisoning%|A] 2.5-3.07

% COHb

100

80
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40 -

20 -

—— 100% Oxygen, normobaric

—— 100% Oxygen, hyperbaric

Room air

0

200

T T T
400 600

Time (minutes)
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1000

==
otoZ x|z
\
Sga TA M A|ast
MAXIEZE XJ| COHD level 0]
WAIIEI] HBO XIEE
A [ FSS & = US

Am J Respir Crit Care Med. 2017;195(5):596-606 gwex®
N Engl J Med. 2009;360(12):1217-25 %&




Pressure (atm abs)

Pressure (atm abs)

Hyperbaric oxygen
3.004

2.00+

1.001
0.85
0

Normobaric oxygen

g
=)
)

HBO, vs NBO, in CO poisoning

Hyperbaric oxygen

2&3

Pressure (atm abs)

50

&

20

Normobaric oxygen

50
Time (min)

2&3

50

Pressure (atm abs)

iy
a -
o

50
Time {min)

N Engl J Med 2002; 347:1057-67




HBO, vs NBO, in CO poisoning

TABLE 2. OUTCOMES AT 6 WEEKS, 6 MONTHS, AND 12 MONTHS AFTER ENROLLMENT.*

HYPERBARIC- NORMOBARIC-
OxYGEN OXYGEN UnNADJUSTED
GRroup GRrour Oobbs RaTio P
OuTcome (N=786) (N=76) (95% CI)t VALUE
no./total no. (%)
Cognitive sequelae
At 6 wk
Intention-to-treat population 19/76 (25.0) 35/76 (46.1) 0.39 (0.20-0.78) 0.007
Patients with complete data 18/75 (24.0) 31/72(43.1) 0.42 (0.21-0.85) 0.01
Results on cerebellar testing before treatment
Normal 16/69 (23.2) 23/59(39.0) 0.47 (0.22-1.02) 0.05
Abnormal 1/3(33.3) 9/11(81.8) 0.11 (0.01-1.92) 0.18
At 6 mo
Intention-to-treat population le/76 (21.1) 29/76(38.2) 0.43 (0.21-0.89) 0.02
Patients with complete data 10/58 (17.2) 21/59 (35.6) 0.38 (0.16-0.90) 0.03
At 12 mo
Intention-to-treat population 14/76 (18.4) 25/76(32.9) 0.46 (0.22-0.98) 0.04
Patients with complete data 9/62 (14.5) 18/66(27.3) 0.45 (0.19-1.10) 0.08
Symptoms
Reported by patient at 6 wk
Difficulties with memory 21/75(28.0) 37/72(51.4) 0.37 (0.19-0.73) 0.004
Difficulties with attention or concentration 24/75(32.0) 31/72(43.1) 0.62(0.32-1.22) 0.17

N Engl J Med 2002; 347:1057-67




2 RCTs in CO poisoning

735 patients screened

350 patients excluded +—

Y
385 patients included

! .

" : 2h in a multiplace chamber
170 were ch:e;gfned a5 ‘Tnal A ) P . 206 were classified as Trial B
|173 had an initial transient loss of :30m compression, 1h at l 194 had an initial l
i ad an inital coma
L o e 2ATA plateau, 30m
decompression |
v v l l

86 assigned to 93 assigned t % 101 assigned to 105 assigned to
ONB ONB + 1 OH ONB + 1 OHB ONB + 2 OHB
6h ~0) 4h+2h 1) 4h+2hG) | Interval with 6-12h
85 received 90 received 96 received 100 received
ONB ONB + 1 OHB ONB + 1 OHB ONB + 2 OHB
|?4 evaluated at da\l" 30 | ‘ 79 evaluated at da'y' 30| |BC. evaluated at day 30' | 90 evaluated at da}' 30'
|12 lostat day 30 | | 14 lost at day 30 | | 21 lost at day 30 | | 15lost at day 30 |

Intensive care medicine. 2011;37(3):486-92




2 RCTs in CO poisoning

Table 3 Comparison of the main end point according to randomization, adjusted effect and sensitivity analysis to assumption for
recoding of missing values

Odds ratio [95 CIJ; p value Trial A (n = 153) Trial B (n = 170)

Observed sample: complete case analysis A0 Al Bl B2
Recovery rate 61% (45774) 58% (46/79) 63% (54780) 47% (42790)
Unadjusted effect 0.90 [0.47-1.71); 0.75 0.42 [0.23-0.79]; 0.007

Adjusted effect 0.92 [0.43-1.97]; 0.84" 0.39 [0.19-0.80]; 0.0096"

Recoding missing values: sensitivity analyses
Allocation to poor outcome

Recovery rate 52% (45/86) 49% (46/93) 53% (54/101) 40% (42/105)
Unadjusted effect 0.89 [0.50-1.60]; 0.70 0.58 [0.33-1.01]; 0.054

Adjusted effect 0.85 [0.43-1.66]; 0.63" 0.58 [0.31-1.07]; 0.0793"

Allocation to good outcome

Recovery rate 66% (57/86) 64% (60/93) 74% (75/101) 54% (57/105)
Unadjusted effect 0.93 [0.50-1.71]; 0.80 0.41 [0.23-0.74]; 0.003

Adjusted effect 1.05 [0.51-2.16]; 0.89* 0.38 [0.19-0.74]; 0.0015"

Extreme case favoring control arm

Recovery rate 66% (57/86) 49% (46/93) 749 (75/101) 40% (42/105)
Unadjusted effect 0.50 (0.27-0.91); 0.02 0.23 (0.13-0.42); 0.0001

Adjusted effect 0.50 (0.25-1.00); 0.05* 0.20 (0.10-0.40); 0.0001°

Extreme case favoring experimental arm

Recovery rate 52% (45/86) 64% (60/93) 53% (54/101) 54% (57/105)
Unadjusted effect 1.66 (0.91-3.02); 0.10 1.03 (0.60-1.79); 0.91

Adjusted effect 1.66 (0.84-3.29); 0.15° 0.86 (0.47-1.60); 0.64°

* Adjusted for sex, duration of intoxication, time to randomization, and initial COHDb level
® Adjusted for duration of intoxication, time to randomization, coma before and at admission, and initial COHb level

Intensive care medicine. 2011;37(3):486-92




Meta-analysis with RCTs

Symptoms or signs at 4-6 weeks

Study or subgroup Treatment Control Odds Ratio Weight Odds Ratio
M- M-
H.Random,95% H.Random,95%
(et ni™ Cl Cl
| Presence of signs or symptoms
Raphael 1989 514159 50/148 — 237 % 093 [ 057, 149]
Thom 1995 /30 730 - 1.5 % 0.05 [000,095]
Mathieu 1996 69/299 73276 —- 278 % 083[057, 1.22]
Scheinkestel 1999 30048 25/40 - T 2.1 % OO [ 042,238 ]
Weaver 2002 19776 3576 — 6.4 % 039 [ 020,078 ]
Annane 2010 33/93 23/86 - 8.5 % .08 [ 058, 200]
Total (95% CI) 705 656 B | 100.0 % 0.78 [ 0.54, 1.12 ]
Tatal events: 202 (Treatrnent), 219 (Contral)
Heterogeneity: Tau® = 0.08; Chi? = 922, df = 5 (P = Q.10%; I* =46%
Test for overall effect: 2 = 1.37 (P =0.17)

0.1 02

05

|2 !

10
Favorous-HBG®X eontrol

Cochrane database of systematic reviews. 2011(4):Cd002041




HIEFEA &il°] 04

= Heterogeneous trials
CO M X22= 8EXMASE HBO, 7|2 (only 27| )

H 2]

= ot & 0| 29| neurocognitive outcomes £

- 71k 7S Kot elet w2t E0|AM HBO, RS =Rl

=1

Cochrane database of systematic reviews. 2011(4):Cd002041 £y
Am J Respir Crit Care Med. 2017;195(5):596-606 “&¢
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Aspiration pneumonia

Ol Al
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==
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& OIE, I, 82
(48h OIU & =)

= 19.2% in CO poisoning with loss of consciousness

Aspiration Pneumonia

Non-Aspiration Pneumonia

Finding Group (n=103) Group (n = 434) P Value
Clinical outcome

Ventilator use 54 (52.4) 14 (3.2) <.001

Ventilator hours 26.5 (13.8-53.8) > 7.0 (2.8-16.8) <.001

Hospital days 3.6 (2.1-5.1) 1.3 (0.6-2.1) <.001

In-hospital mortalit 6 (5.8) 0 (0.0) <.001

Odds Confirmed pathogen in 15/103 patients
Factor Ratio 95% (I P Value
Pathogen Number (%)

Altered mental status 9.46 4.92-18.19 <.001

(P or U) on ED arrival Methicillin-sensitive Staphylococcus aureus 4 (26.7)
WBC/mm? 1.19 1.13-1.26 <.001 Klebsiella pneumoniae 3 (20.0)

WBC >12,000/mm’ 9.21 5.38-15.79  <.001 Escherichia coli 3 (20.0)
Duration of exposure (h) 1.12 1.06-1.19 <.001 Klebsiella oxytoca 2 (13.3)
Altered mental status 17.75 10.65-29.59 <.001 Methicillin-resistant Staphylococcus aureus 1(6.7)

(P orU) on ED arrival + Streptococcus pneumoniae 1(6.7)

WBC >12,000/mm? Staphylococcus warnei 1(6.7)

The American journal of medicine. 2017;130(12):1465.¢21-26 (&3]




Empirical antibiotics?

98 patientswith aspirmion] Amgn 250 coma
patients under MV

syndrome

TABLE 3. Outcome in Patients With Non-Bacterial Aspiration Pneumonitis and Bacterial

Aspiration Pneumonia.

Qutcome

Patiants With

Non-Bacterial Aspiration
Pneumonitis (n = 49)

Patiants With
Bacterial Aspiration
Pneumonia (n = 43)

Mosocormial infection, n (34)

Ventilator-associated pneumonia, n (%)

Vasopressors during ICU stay, n (%)

Mechanical ventilation duration (hr), median {(IQR)
Mechanical ventilation-free days by day 28 {d), mean £+ so
ICU stay length (hr), median (1QR)

Haospital stay length (d), median (IQR)

ICU mortality, m (%)

Hospital mortality, n (96)

Time with antibiotics during first 8 d {d), median (IQR)

4 (8.2)
2(4.1)
25 (51.0)
687 (35.4-121.0)
234449
101.8 (60.3-158.0)
6 (2-19)
15 (30.6)
17 (34.7)
4 (3-7)

94.4 (43.6-1678)

=089
=089
=0.89
.13
0.43

1278 (73.6-238.8) 210

0.06
=089
>0.89

—L 1 treated with antibiotics
A

_{ 3 taken off antibiotics

~

0.08
—L 15 treated with antibictics

J

Critical care medicine. 2017;45(8):1268-75

_[ 30 taken off antibiotics }
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ARDS after CO poisoning

Table 2. Risk Factors for ARDS.

Direct lung-injury risk factors

Pneumonia (bacterial, viral, fungal, or opportunistic)*

Aspiration of gastric contents*

Pulmonary contusion

Inhalation injury

Near drowning

Indirect lung-injury risk factors

Sepsis (nonpulmonary source)*
Nonthoracic trauma or hemorrhagic shock

Pancreatitis

Major burn injury

Drug overdose

Transfusion of blood products

Cardiopulmonary bypass

Reperfusion edema after lung transplantation or embo-

lectomy

* Pneumonia, aspiration of gastric contents, and sepsis
together account for more than 85% of cases of ARDS
in recent clinical trials.

New England Journal of Medicine. 2017;377(6):562-72.




ARDS in burn patients (1)

= 51.8% Invasive mechanical ventilation

= 35.3% Inhalation injury
= 20.0% ARDS (38.6% In patients under IMV)

85 burn patients admitted to ICU

Univariate Multivariate®

Variables OR CI95% P OR CI95% P
Female 1.58 0.34 -7.34 0.55

Age 1.00 0.96 —1.05 0.72

TBSA burned 1.00 0.97 -1.04 0.67

Inhalation injury 12.89 2.52 -65.75 0.002 9.75 2.79 -33.95 <0.001
3" degree burns 2.54 0.23 -27.67 0.44

Alcoholism 7.57 0.79 —71.90 0.07

Smoking 0.13 0.01 - 1.96 0.14

Sepsis 0.65 0.09 —4.46 0.66

OR = odds ratio; CI = confidence interval; TBSA= total body surface area

*multiple logistic regression analysis

Annals of burns and fire disasters. 2016:29(3):178-82 {&3}




ARDS in burn patients (2)

159 burn patients with burn extent 2 20% BSA

= 28.3% ARDS
- 66.7% Severe ARDS

* 25.1% Inhalation injury

o ARDS | Non-ARDS P
Criteria n. (%) n. (%)
Gender Male 33(26.2) 93 (73.8) 35
Female 12 (36.4) 21 (63.6)
Age 16 - 40 25(23.1) 83 (76.9) 07
41 - 60 20(39.2) 31 (60.8)
Inhalation injury Yes 22 (54.9) 18 (45.1) .003
No 23 (19.3) 96 (80.7) | OR=4.2
Criteria ARDS Non-ARDS P
n. (%) n. (%)
Burn surface area | 20 — 40% 5(7.8) 59 (92.2)
(% TBSA) 41 —60% | 23 (31.5) 50 (69.5) .006
> 60% 17 (73.9) 6 (26.1)
Mean (%) | 58.6 £19.6 | 384 +13.7 .003
Full thickness 0-20% | 10(15.2) 56 (84.8)
burn area 21 —-40% 1| 19(26.8) 52(73.2) .007
(% TBSA) > 40% 16 (72.7) 6(27.3)
Mean |295+18.5| 10.6+2.8 .002

ARDS = acute respiratory distress syndrome; Non-ARDS = no acute respiratory|
distress syndrome; TBSA = total body surface area

Annals of burns and fire disasters. 2018;31(1):9-12.




ARDS in burn patients (3)

=13.5% ARDS
- 53.7% Inhalation injury
- 13.4% ECMO

* 55% inhalation injury
* 91% in-hospital mortality

11 ECMO among 609 burn patients

100 -

50-; ll_

Cumulative probability of survival (%)

0 T ¥ L] ¥ v Ll ¥ v 1
0 30 60 90

Days after ECMO initiation
Fig. 1 Kaplan—-Meier estimates of cumulative probabilities of 90-day
survival after initiation of extracorporeal membrane oxygenation
(ECMO). Note the immediate drop in survival after the start of ECMO:
5/6 non-weaned patients from ECMO died in the first 48 h of its onset
from burn injury-related multiple organ failure

Intensive care medicine. 2016:42(11):1826-7 {E3|




ECMO for ARDS in burn patients

=1 50% among burn or inhalation injury

Table 1 - Patient demographics and clinical information.

Patient Initial injury/ Age Gender [Inhalation injury| Survived to hospital TBSA burned or affected =~ ECMO
number illness grade discharge by TEN duration
1 TEN 42 Female Yes 46% 23days
2 Thermal burn 59 Male No 11.5% 9days
3 Inhalation injury 31 Male 3 Yes 6days
4 Thermal burn 19 Male No 24% 23days
5 Thermal burn 26  Female 1 No 19% 1l4days
6 TEN 27 Female Yes 47% 14days
7 Thermal burn 19 Male 2 No 76% 6days
8 Thermal burn 48 Male Yes 10% 4days
9 Thermal burn 31 Male 1 Yes 51% 14days
10 Thermal burn 28 TFemale Yes 30% 19days
11 Thermal burn 25 Male Yes 25% Sdays
12 Thermal burn 45 Male No 35% 6days
13 Thermal burn 54 Male 41 % No 17% 19days
14 Thermal burn 58 Male ‘ Yes 0.25% 8days

Patient Causes of death

number

2 Multi-organ failure, placed on hospice care
4 Multi-organ failure, placed on hospice care
5 Cerebral Hemorrhage

7 Multi-organ failure, placed on hospice care
12 Multi-organ failure, placed on hospice care
13 Multi-organ failure, placed on hospice care Burns 2018;44(6):1433-8_

e ———
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16%

14%

12%

10%

8%

6%

Rate of inhalation

4%

2%

0%

Inhalation injury

0-9%

10-19%

20-29% 30-39% 40-49% 50-59% 60-69% 70-79% 80-89% 90-99%
Extent of burns (%TBSA)

Rate of in-hospital death

100%
90% 4

80%
70%
60%
50%
40%
30%
20%
10%

0%

= 3.5% of total burn cases, 1998-2008 US

= 16% overall mean mortality

4= = Inhalation >

No inhalation

/l-"-’ /

Ve L~

i s
-t

-F

-~
- ’_"L—/

0-9% 10-19% 20-29% 30-39% 40-49% 50-59% 60-69% 70-79% 80-89% 90-99%
Extent of burn (%TBSA)

Journal of Burn Care & Research. 2015;36(2):258-65




Bronchoscopic criteria

0 (no injury)
1 (mild injury)

2 (moderate injury)
3 (severe injury)

4 (massive injury)

Description of inhalation injury

Absence of carbonaceous deposits, erythema, edema,
bronchorrhea, or obstruction

Minor or patchy areas of erythema, carbonaceous deposits in
proximal or distal bronchi (any or combination)

Moderate degree of erythema, carbonaceous deposits,
bronchorrhea, with or without compromise of the bronchi (any
or combination)

Severe inflammation with friability, copious carbonaceous
deposits, bronchorrhea, bronchial obstruction (any or
combination)

Evidence of mucosal sloughing, necrosis, endoluminal
obliteration (any or combination)

Journal of Burn Care & Research. 2007;28(1):80-3.







Severity of inhalation injury

Multivariable logistic regression model for variables independently
associated with in-hospital mortality

Adjusted odds ratio P-value

for death

Age 1.13 (1.05-1.22) 0.002
APACHE Il score (with age component 1.18 (0.95-1.47) 0.13
removed)
% TBSA burnt 1.10 (1.05-1.16) <0.001
Bronchoscopic assessment of
inhalational injury

None/mild 1.00 (reference group)

Moderate 2.39 (0.34-17.06) 0.38

Severe 24.6 (1.88-322.3) 0.015

APACHE, Acute Physiology and Chronic Health Evaluation; TBSA, total
body surface area. Number of observations=222; Pseudo R’=0.61, area
under receiver operator characteristic curve = 0.97; Hosmer—Lemeshow C
statistic=2.3, P-value=0.97.

Anaesthesia and intensive care, 2018;46(1):67-73 (&3




Pneumothorax after HBOT

= Rare complication
« 0|
- Post-CPR patients

- Central catheter insertion in jugular or subclavian vein before
HBOT

- Patients with wheezing and airway debris > & CHH X|2 27|

N Engl J Med. 2016;375(5):464-9
J Trauma. 1999;47(2):426-35 #aop?
Am J Emerg Med. 1991;9(2):176-9 %
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DVT and PE in Cohort of CO pois

Table 2 Incidence and adjusted HR of DVT and PE by sex, age and comorbidity for carbon monoxide poisoning patients compared to controls

Carbon monoxide poisoning

Compared to control

s n=8,316 oo n=33,264
Events Events Crude HR# Adjusted HR§
Variables n PY Ratet n PY Ratet {95% CI) {95% CI)
DVT
All 23 40 586 5.67 26 177 321 1.47 3.82 (2.18 to 6.69)*** 3.85 (2.17 to 6.83)***
Gender
Female 12 20235 5.93 14 85 501 1.64 3.58 (1.66 to 7.74)** 3.75 (1.71 to 8.22)**
Male 1" 20351 5.41 12 91 820 1.31 4.07 (1.80 to 9.22)*** 3.86 (1.65 to 8.99)**
Age, years
<39 1" 24 989 4.40 104 425 0.29 15.0 (4.19 to 53.8)*** 13.8 (3.80 to 49.9)***
40-54 11 544 6.06 52 502 1.71 3.50 (1.30 to 9.41)* 2.46 (0.86 to 7.10)
=55 4053 12.3 14 20393 6.86 1.76 {0.63 to 4.88) 1.60 (0.56 to 4.60)
Comorbidity]
No 13 30 426 427 14 149 415 0.94 453 (2.13 to 9.64)*** 5.39 (2.52 to 11.5)***
Yes 10 10 161 9.84 12 27906 4.30 2.23 (0.96 10 5.17) 2.26 (0.97 10 5.25)
PE
All 8 40 655 1.97 18 177 338 1.02 1.94 (0.84 to 4.47) 1.66 (0.70 to 3.92)
Gender
Female 5 20283 247 b 85513 0.70 3.47 (1.06 to 11.4)* 2.62 (0.77 to 8.89)
Male 3 20372 1.47 12 91 824 1.31 1.132 {0.32 to 3.99) 1.18 (0.33 to 4.26)
Age, years
<39 3 25026 1.20 104 423 0.57 2.09 (0.52 to 8.35) 2.04 (0.51 to 8.21)
40-54 4 11574 3.46 52 507 1.14 3.04 (0.86 to 10.8) 2.28 (0.58 to 8.89)
=55 1 4055 2.47 20 408 2.94 0.86 (0.10 to 7.14) 0.48 (0.06 to 4.20)
Comorbidity]
No 3 30 479 0.98 13 149 424 0.87 1.14 (0.32 to 3.99) 1.32 (0.37 to 4.66)
Yes 5 10176 4.91 5 27914 1.79 2.78 (0.81 to 9.61) 2.92 (0.84 to 10.2)

*p=0.05, **p<0.01, ***p=<0.001.

+Rata inFidance rate mar 10 000 rerenn-veare

J Epidemiol Community Health. 2015;69(6):557-62




(A)

Cumulative incidence with deep vein thrombosis

DVT and PE in Cohort of CO pois
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J Epidemiol Community Health. 2015;69(6):557-62
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Table I. Clinical features of three cases of intracardiac thrombus formation following CO poisoning.

Intracardiac thrombus

Spin: 133

Tilt: -66

Reference Yildirim et al.’” Lee et al.® Presented case 2012
Age/Sex 22/M 66/M 24/F
Medical history No Hypertension No
Symptoms and Mental change, Generalized rhonchi ~ Dyspnea Mental change, Focal
signs Tachycardia (I 18/min) memory loss
CO level (%) Dx. by MRI finding 20.2% 16%
Troponin (Trop.) 0.136 ng/mL (Trop.T) 0.88 ng/mL (Trop.T) 1.899 mg/mL (Trop.l)
CK-MB 147 U/L 9.7 ng/mL 90.6 ng/mL
EKG finding RBBB T wave inversion at I, lll, aVF, T wave inversion at Il, Ill,
and V3¢ aVF, and V|
QT prolongation
Cardiomyopathy ~ Not mentioned EF 30% Akinesia of apex EF 42% Akinesia of apex and
and RWMA Lateral wall

Coronary artery
disease

Thrombus location

Thrombus size

Treatment drug

Treatment
duration

Follow-up (f/u) and
result

Not evaluated

Significant stenosis in all
three vessels

Normal coronary artery

Right atrium Left ventricle Right atrium appendage
5> X 2.cm .2 x 1.0 cm 3.0 x [.5cm

No Heparin and warfarin Low molecular heparin
2| days hospitalized 2 days (d/t ulcer bleeding) 7 days

29 days f/u Echo Residual thrombus
remained

2| days f/u Echo Complete
resolution of thrombus

7 days f/lu Echo Complete
resolution of thrombus

Human & experimental toxicology. 2013;32(11):1193-6




Venous thromboembolic risk and CO —

= Unclear

= Mechanisms
- NO activation and oxygen free radicals - oxidative stress
- Mitochondrial dysfunction
- Augmentation of coagulation by CO itself

- Acute respiratory failure-induced hypoxemia -
hypercoagulability, endothelial dysfunction, immobilisation

= Need for DVT prophylaxis

Blood Coagul Fibrinolysis. 2011;22(4):345-8
Dimens Crit Care Nurs. 2011;30(6):303-14

Hum Exp Toxicol. 2011:30(2):160-4 {2}
Curr Opin Crit Care. 2002;8(3):242-50 “==*
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