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NOVE VYZVY PRO ZAVEDENOU PRAXI

Pro a proti v prevenci hyperoxie




Proti: Liberalni podani O,

v

prevence hypoxémie
» maximalizace DO,

= P Sa0, >> 1 paO,

v

casto dosazeno suprafyziologickych hodnot paO,

v

hyperoxémie nevede k intervenci
= 7v]3été p‘r'i FiO. <40 % Suzuki S, J Crit Care 2013
, <

v

antimikrobialni ucinky (respiracni vzplanuti)

v

pokles nitrolebniho tlaku

rrekQustrikce v soku



Pro: Hyperoxémie skodi

I reaktivnich forem O, (ROS)
» na vnitrni membrané mitochondrii pri oxidativni fosforylaci
» zavisla na mitochondrialnim pO,

produkce ROS >> antioxidanty q

organova dysfunkce oxidativni stres

b poskozeni a smrt bunék d

» aktivace zanétlivé reakce

» zdrojem ROS i neutrofily a monocyty

ADPH oxidaza (O ,*-), myeloperoxidaza (HCIO)
Helmerhorst, Critical Care 2015




Vliv na obéh

v

vasokonstrikce

" nastupuje v minutach, pokles pritoku o 20 %
" Umérna pa0,

= vSechny organy s vyjimkou ledvin

» pokles TF o cca 10 %

» bez vlivu na arterialni tlak

» M heterogenity mikrocirkulace tvorba peroxinitritu

0,* +NO* - ONOO-

» mechanismus
" inaktivace NO v dusledku > PN¢<

" pokles hladin L-argininu o5 +

" inhibice NOS LA

" brani uvolnéni NO z Hb T
= deficit PG, ®

Smit B, Crit Care 2018



Asociace paO,

0DD5 RATIOS

[=F]

s mortalitou

nejhorsi paO,/FiO, za 24h
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de Jonge E, Critical Care 2008

Eastwood G, Int. Care Med 2012



Presnost SpO, '

- . 2 0 "
- = "a Mg X h
» srovnani se Sa0, z co-oximetru 1, - \.\\\X\
» chyba (bias) zanedbatelna 5 =
» 95% interval spolehlivosti+4 % ™ = & s e e w0
v ve Average of S5p02 and 5a02 (%)
» I presnost pfi SpO, <90 %

v

trend neni lepSi nez absolutni presnost

v

nepulzatilni
absorpce

vliv vasopresoru $ [\.,\ /\,\
= peripheral perfusion index (PFl) selhal i

Van de Louw, Intensive Care Med 2001
Ebmaier SJ, Anest Intenziv Care 2018
Pilcher, BMC Pulmonary Med 2020




“—_ avasopresorll BEZ ROZDIiLU

Conservative versus Liberal Oxygenation Targets for Mechanically

Ventilated Patients
A Pilot Multicenter Randomized Controlled Trial

konzervativni liberdlni
SpO, 88-92 % SpO, 296 %
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Panwar, Close study, AJRCCM 16



Effect of Conservative vs Conventional Oxygen Therapy
on Mortality Among Patients in an Intensive Care Unit
The Oxygen-1CU Randomized Clinical Trial

konzervativni konvencni
Sp0, 94 — 98 % x Sp0,97-100% Fi0,204

pa0, 9,3 — 13,3 kPa pa0, < 20 kPa

100 7= ventilace minimalné 72 h

Corservative axygen therapy

J novych epizod Soku
J bakterémii

'| ™ hodin bez UPV
ICU mortalita 11,6 vs. 20,2 %

Conmverlaon oxvgen Uherapy

Probability of Survival, %

Log-rank P=,02

o 10 20 L] 400 S0 &0
Diays After Randomization

predcasné ukonceno pro nizky pocet pac. (480 vs 660)

Girardis M, OXYGEN-ICU trial, JAMA 2016



Conservative Oxygen Therapy
during Mechanical Ventilation in the ICU

=1 BT T [ SR T i b "
Tne ICU-BOX Investicators and the Australian and Mew Zealan

Society 1cal | 5 L
konzervativni obvykla
. 0 o FiO, 20,3
Sp0O, 90 -96 % Sp0O, 90 - 100 % .
i
. 030 hﬂh""""‘
RC2 e
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Pacz % —— e
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~__| analyza podskupin: 160 pac. po KPR
" nepriznivé GOS-E 55 vs. 68 %

ICU-ROX, NEJM 2019






Hyperoxémie po resuscitaci

» retrospektivni data, homogenni prah 40 kPa (300 mmHg)

2.1.2 Post cardiac arrest
Bellomo 2011 0.1823 0.1033 5.9% 1.20 [0.98, 1.

Elmer 2015 0.1906 0.0922 6.2%

Helmerhorst 2015 0.1222 0.1699 4.1% N
Helmerhorst 2017 0.3436 0.2405 2.8%

Ihle 2013 0.1823 0.4366 O
Janz 2012 0.3639

Kilgannon 2010
Lea 2014
Subtotal (95% CI)

¢:4|H1H

Test for overall effect: Z=3 hyperoxie |normoxie

ané OR pro mortalitu 1,32
neurologicky vysledek?

v Ié . — 0
| Doporuce\h.l ERC 2015: SpO, 94 — 98 % po ROSC You J, J Crit Care 2018

Roberts BW, Circulation 2018




STEMI

_ _
Hofmann et al (2017} Myocardial infarction 53/3311 44/3318 - 02X
Khoshnood et al (2015)** Myocardial infarction (STEMI) 3185 375 -+ -
Rawles et al (1976)* Myocardial infarction 9/105 3/95 —— —
Stub et al (20127% Myocardial infarction (STEMI)  5/312 11/312 < - ; oID
Ukholkina et al (2005)* Myocardial infarction 1/58 0/79 + : »  —
I T T T

0-2 5 10 20 50
+— S
Favours more oxygen  Favours less axygen

. |
Ambi-.:m‘_ﬂ[‘,_r——'fﬁ

Owygen treatment

mortalita

p=0,61

T ] T 1 1
213 243 274 34 335 36S

T T 1
0 30 Gl ol 122 152 182

Chu DK, IOTA, Lancet 2018
Hofmann R, DETO2X-SWEDEHEART , NEJM 2018



Cévni mozkove prihody

Al et al {2014)%5 Stroke 5/155 41146 | -
Roffe et al (2017)% Stroke 02668 45/2668 i
Ronning et al (1999)% Stroke 36/292 27/258
Singhal et al (2005) Stroke (ischaemic) 0/9 17 A - -
NCT00414726 Stroke (ischaemic) 14/43 4/42 — =P
Shi et al (2017)* Stroke (ischaemic) 0/9 0/9 :

I I I ||

02 05 10 20 5.0
o+ —

Favours more oxygen  Favours less oxygen

Figure 2. Main Outcome Assessed by Modified Rankin Scale Score at 90-Day Followr-up

[ & . Combined oaygen vs condnal Moglified Rankin Scale Scone
Mo. of Lo B H2 H: B+ B Hs
Patients : -
Combined oxygen group . 5128 ' 605 I 1399
Control group 2549 | 336 | A
i} 0 40 &0 20 i)

Percentage of Patients

Chu DK, I0TA, Lancet 2018
Roffe C, Stroke Oxygen Study, JAMA 2017




Exacerbace CHOPN

02 bryle s cilem 02 maskou 6-10
SpO, 88 —92% I/min
paO

10,5 kPa 13 kPa
pH 7,35 7,29
paCo, 7,3 kPa 10,4 kPa
intubace 4 % 9%
mortalita 2% 9 %

krevni plyny do 4h od pfijeti u 680 pac. — odds ratio (OR)
O T N

hyperoxie >13 kPa 2,9
hypoxémie <8 kPa 1,6 1,5 1,5 Austin MA, BMJ 2010

\ Cameron L, Postgrad Med J 2012



Septicky sok

normoxie
Sa0,88-95%

x hyperoxie
FiO, 1,0

Kaplan-Meier survival estimates

24,
) 35.5% vs. 42.9% (p=0.14)
2% P %0 P 80

analysis ime

= Bras = H:,'FHJM?!IEI

L ———e-

Bras = MNomoxie J

na 24 hodin

bez vlivu na davku
vasopresoru za 24h
a délku terapie vasopresory

> atelektdzy a svalova slabost

predcasné ukoncena
po 434 pacientech

Asfar P, Hyper2S, Lancet Respir Med 2017



Perioperacni obdobi

Recommendation

%Y Organization

T ——

;;_:5-1?.\ World Health

The panel recommends that adult patients undergoing general anaesthesia with endotracheal
intubation for surgical procedures should receive an 80% fraction of inspired oxygen (FiO;)
intracperatively and, if feasible, in the immediate postoperative period for 2-6 hours to reduce

Risk Ratio

Total thght M-H, Random, 95% CI

Risk Ratio
M-H, Randam, 95% CI

the risk of S5I.
FiD2 30% FiD2 B0%

Study or Subgroup  Events Total Events

Mayzler 3 19 2 19 1.4%
Schietroma (b} 14 43 7 42 4.9%
Williams 12 83 10 77 5.1%
GCardella 10 74 17 69 5.8%
Stall 19 116 14 1149 6.6%
Greif 28 250 13 250 6.7%
Duggal 23 415 24 416 7.9%
Belda 3% 143 22 1458 9.1%
Kurz {a) 42 270 45 285 1l.1%
Schietroma (a) 61 120 31 119 11.9%
Kurz (b 112 2853 118 2896 14.3%
Meyhoff 141 701 131 685 15.2%
Total {(95% CI} 5087 5125 100.0%
Total events 500 434

1.50 [0.28, 7.99)
1.95 [0.88, 4.35]
1.11 [0.51, 2.43]
0.55 [0.27, 1.11]
1.39 [0.73, 2.64]
2.15 [1.14, 4.06]
0.96 [0.55, 1.67]
1.65 [1.02, 2.66]
0.99 [0.67, 1.45]
1.95 [1.37, 2.77]
0.96 [0.75, 1.24]
1.05 [0.85, 1.30]

I
— ——
g —
—

l——
—

i

1.23 [1.00, 1.51]

Heterogeneity: Tau® = 0.06; Chi® = 24,53, df = 11 (P = 0.01); I’ = 55%

\ Test for overall effect: Z = 1,95 (P = 0.05)

RR pro mortalitu 1,12 (0,56-2,25)

NNT >150 | *

0.01 0.1 1 10
Favours FIQ2 30% Favours FiQ2 80%

Smith BK, World J Surg 2020



Doporuceni

,Rozdil mezi lekem a jedem tvori davka.”

nejen hypoxémie, ale i hyperoxémie skodi
— vyvarovat se extrému

cilova Sa0, 94 - 97 %

pulzni oxymetrie je dostatecne presna pro korekce FiO,

oxygenoterapie rizena sestrami? ventilatorem?

prostor pro antioxidanty?
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