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Kde nemuze zit plamen, tam nemuze zit Zzadné zvire,

které dycha.
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1772 C. W. Scheele objevuje kyslik a nazyva jej ohnivy vzduch. Objev viak publikoval az r. 1777.

1774 1. Priestly objevuje kyslik o dva roky pozdéji nezavisle na Scheeleovi. Publikuje vSak sviij objev prvni.



oxys (ostry, kysely) a geinas (tvorit)




THE HISTORY
OF OXYGEN
THERAPY™
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Industrial gas suppliers
start delivering large
oxygen cylinders fitted
with brass regulators to
patients’ homes

1990s
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Throughout the 90's

physicians begin to
prescribe oxygen more
readily for patients and
their diseases.
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,Konvencni (Prosta) oxygenoterapie”

FIO2=21%

FlO2= 50%

FIO2= 100%

Alveolar Arterial 02 Gradient

PAO2= 100 PaO2= 95

PAO2= 331 PaO2= 326

PAO2= 663 PaO2= 657

Alveolar Gas ' _ | ‘ Capillary Blood



https://community.mims.com/general/11900/conservative-vs-conventional-oxygen-therapy-on-mortality-in-an-icu

OXYGEN DELIVERY DEVICES

NASAL

p : e Mild hypoxia,
CANNULA 1-6L/min | 24-44%

stable patients

SIMPLE

FACE MASK 5-10L/min | 40-60% | Moderate hypoxia

VENTURI (60 As per 24-60% | COPD, precise
MASK W adapter (fixed) oxygen control

PARTIAL

¢ : Moderate-severe
REBREATHER - ' 50-70% s
MASK & hypoxia

NON-

REBREATHER L Emergency,
MASK 4 severe hypoxia

CLINICALTIP STRIP
» Always humidify oxygen >4 L/min e« Target SpO,: 94-98% (88-92% in COPD)
/A Disclaimer - For educational purposes only. Not medical advice. Consult a qualified healthcare professional.
rrT')] @thereal.arjun18 ﬂ @Arjun kharadi 8 MedNurseAcademy97




Oxygen Delivery With an Open Oxygen Mask and Other Conventional

Masks: A Simulation-Based Study

Morgan E Sorg and Robert L Chatburn

CLINICAL SCENARIO

e , , 'MINUTE VENTILATION |
ol b 'n A patient presents to the ED with: RR x Vs |
e S,  RR = 40 breaths/min = 40 x 750 mL
: L\ @ | Vi (Tidal Volume) = 750 mL = 30,000 mL/min
NN —T : . = 30 Umin
\\. N This means the patient
‘ = REQUIRES 30 L/min of TOTAL
INSPIRATORY FLOW.
D 0 1 2 3 4 5 6 7 8 9 1ID 1l1 1l2 1l3 1:‘ 15 RespiraTORY Care ® MarcH 2022 VoL 67 No 3

Flow (L/min)




CLINICAL TIP
» Always humidify oxygen >4 L/min « Target SpO,: 94-98% (88-92% in COPD)

Efektivita ?




The human nose and upper respiratory tract
have an exceptional ability to warm and
humidify inspiratory gas before reaching the
alveoli. Continued oxygen therapy without
heating and humidification causes dryness
and inflammation of the airway mucosa.
This leads to impaired ciliary motility,
impaired sputum excretion, and pneumonia
due to the increased viscosity of secretions.

In the worst cases, , such
as airway obstruction, may also occur. Thus,

for safe respiratory management.

Humidification
in the Intensive
Care Unit

The Essentials

Antonio M. Esquinas
Editor

@ Springer © 2023 [OPEN|



Is humidified better than non-humidified low-flow oxygen
therapy? A systematic review and meta-analysis

2017

Meta 8876

Bakterialni kontaminace
Respiracni infekce
Suché sliznice

Krvaceni

Dyskomfort

Tlak na hrudi

Zapach

Study

Andres et al. (1997)
Campbell et al. (1988)
Franchini et al. (2016)

Cai et al. (2013)
Zeng et al. (2009)
Chen and Guo (2015)
Chen et al. (2012)
Han (2011)

Haung et al. (2014)
Huang et al. (2014)

Li, Wang, Wang, et al.
(2010), Li, Wang,
Zhong, et al. (2010)

Li et al. (2011)

Li et al. (2015)

Liu and Chen (2015)
Lou et al. (2016)
Ning et al. (2014)
Tian et al. (2012)
Wu (2016)

Xia et al. (2014)
Yang et al. (2014)
Yang et al. (2015)
Yang and Yu (2015)
Yuan et al,, (2011)
Yuan et al. (2013)
Zheng et al. (2015)
Zhou et al. (2015)
Yue et al. (2015)

Country
Canada
USA

Brazil

China
China
China
China
China
China
China
China

China
China
China
China
China
China
China
China
China
China
China
China
China
China
China
China

(T/C)
126/111
86/99

10/8

51/29
30/30
328/352
235/245
400/400
40/40
507/490
418/348

130/130
173/168
174/174
101/99
201/199
316/218
90/920
86/99
165/65
184/201
70/70
72/78
256/230
60/60
50/50
224/210

Department
NA
Respiratory department

Basic health units/

Pulmonary outpatient clinic

Veteran ward
Neurosurgery department
Emergency department
Cadiovascular department
Respiratory department
Blood purification centre
Cadiovascular department

Neurosurgery/
respiratory department

NA

NA

The dialysis centre
Orthopaedic department
ICU

ccu

Respiratory department
Emergency department
NA

NA

Emergency department
Respiratory department
NA

Cadiovascular department
Neurosurgery department

Respiratory department

Intervention

Time for

oxygen
administration

>2 days
NA
>12 h

>4 days
>5 days
NA
>12h
>24 h
NA

>5 days

Fluid for

oxygen
humidification

NA
NA
NA

NA

SDwW
Sbw
SDW
SDW
SDW
SDW

Oxygen

flow

<4 L/min
5 L/min
NA

NA

NA

NA

<4 L/min
4 L/min
1-4 L/min
<4 L/min
< 4 L/min

NA

<4 L/min

NA

<4 L/min

<4 L/min

<4 L/min

1-4 L/min
1-2 L/min
NA

<4 L/min

<4 L/min

<4 L/min

NA
<4 L/min

1-4 L/min
2 L/min
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NA, not available; SDW, sterile distilled water; a, non-humidified nose; b, non-humidified throat and non-humidified mouth; c, headache; d, chest discom-
fort; e, nosebleed; f, cough; g, sleep problems; h, nausea; i, the smell of oxygen during oxygen therapy; j, SpO2; k, bacteria contaminations of humidifier
bottles; |, the mean operating time for oxygen administration; m, respiratory infections; n, heart rate; o, respiratory rate; p, the cost of oxygen therapy.



https://doi.org/10.1111/jan.13323

The routine humidification of oxygen in low-flow
oxygen therapy is and non-
humidified oxygen tends to be more beneficial.
However, considering that the quality of most
included studies is poor, rigorously designed,
large-scale randomized controlled

to identify the role of non-humidified
oxygen therapy.



Vysokoprutokova oxygenoterpie

High-flow nasal cannula oxygen therapy in adults wishimura joumat of intensive care (2015) 315
DO1 10,11 86/540560-015-0084-5
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OXYGEN DELIVERY DEVICES

Device ‘ Fl(t)"'n?iﬂ;e Fio, (%) Clinical Use

| HIGH-FLOW
NASAL Up to 60 Upto Acute respiratory

CANNULA ' L/min 100% failure
(HFNC) |

| CLINICAL TIP STRIP |
| * Always humidify oxygen >4 L/min « Target SpO,: 94-98% (88-92% in COPD)

J
/

i\, Disclaimer - For educational purposes only. Not medical advice. Consult a qualified healthcare professional

Dthereal.arjun18 ¥ @Arjun kharadi 3 MedNurseAcademy97
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PEEP (cmH,0)

Onodera et al. Intensive Care Medicine Experimental (2018) 6:7 ™ C .
https://doi.org/10.1186/540635-018-0172-7 H FANL O
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Nare diameter 10 mm

Prong/nare area ratio: 0.37 0.52

Pressure, cmHED

Smaller Larger
2inkham and Tatkov Critical Care (2020) 24:248

1ttps://doi.org/10.1186/513054-020-02980-w

— Cannula size

Nare diameter 9 mm

1 1 I L_1 I L_1 I. L_1 I 1 1 I

0.46 0.64
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Smaller Larger

Cannula size

“Nare”

=

Prong

NHF
- 60 L/min

-~ 50 L/min
- 40 L/min
~— 30 L/min

-~ 20 L/min



|A=201/min C=40I/min D=40I/min
B =40 |/min
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capillary PCO2 in % from baseline

20 I/min 40 I/min 40 I/min 40 I/min 20 /min 40 I/min 40 l/min 40 l/min

Braunlich et al. BMC Pulmonary Medicine (2018) 18:14
DOI 10.1186/5s12890-018-0576-x




SPO,/FIO,

ROX Index =

Respiratory Rate

Respiratory rate - OXygenation

Prediction of high-flow nasal cannula failure
in critically ill patients: a narrative review

Yaxiaerjiang Muhetaer' ", Shi-min Zhang'", Amanguli Moming'", Kai Liu'™ and Ming Zhong'#*#"

Muhetaer et al. Journal of Intensive Care (2026) 14:27

Predictors score

Formula

ROX

ROX-HR

mROX
mROX-HR=POX-HR
VOX

MOX

FOX.

HACOR

(SpO,/FiO,)/RR
(ROX/HR)x 100
(Pa0,/FO,)/RR
[(Pa0,/FIO,)/RRI/HR % 100
(SpO/FHOINT
(SpO./FO,)/MV

(Flow * HO.,)/5p 0,

Heart rate

Acidosis (PH)

Consciousness (GCS)

Cxygenation (Pa0,/AO,)

Respiratary rate

<120
=121
7.35
7.30-7.34
7.25-7.29
<7.25

15
13-14
11-12

=10

- _||n| |

176-200
151-175

126-150

] Y Lad ol

o Lad Fed




Population

AHRF/pneurmonia

COVID-19 patients

Past-extubation patients

COPD patients (acute exacerbation)

Emergency departrment

Primary
predictive
tool(s)

RO inclex

RO inclex
HACDR score

RO inclex

ROX-HR index
ROX index
RO incex

HACOR score

Key cut-off/timepoint

|2 h<3.85

12 h< 3.85 (highly specific)

| b= 606 (predicts failure);
2iah=>87 and 12 h= 104 {predicts
SUCCEsS)

|0 h =800 (predicts success)

=688 (indicates low failure risk)

Hh<488

| h=& (predicts failure)

Clinical notes

Widely cited benchmark for non-COVID-19 pneumonia
with hypoxemia

Most validated threshold for this population. ROX index
shows high sensitivity

Predictive performance comparable to ROX index

[AUROC ~0.71)

Higher thresholds are generally reguired to predict success
in sequential therapy

Incorparates heart rate; strangly correlates with cutcomes
in this graup

This population requires a much higher ROX index to indi-
cate a low risk of intubation

Demonstrates superiar discriminatory ability compared

to HACOR score in this setting

Reliable predictor in general AHRF but may be less discrimi-
native in emergency settings



Critical Care Medicine

20186

Probability of in-hospital death

Oc¢ni toxicita

CNS

Probability of in—hospital death

V 4
Plice |
200
Mean Pa0. (mmHg)

Depth Limit US Navy Risk of CNS Limit Arieli

(fsw/msw) (United States Department toxicity (Arieli etal. <5%
of the Navy NSSC, 2008) et al., 2002)(%) (min)
(min)

In diving and hyperbaric environments,

25/7.7 83
30/9.2 80 : 63
35/10.7 25 : 48
40/12.3 15 : 38
50/16.3 10 : 24

Oxygen Toxicity and Special et 1) oo oty
Operations Forces Diving: Hidden| =7z et

Front. Psychol. 8:1263.

and Dangerous o 10,3360/ p3yg.2017.01263




P - SILI

f Respiratory Drive @

Hypoxia

Hypercapnia ‘
Inflammation y J I

7l |
p-siLl ~ @ i

T Stress & Strain f Inspiratory effort (3)
Pendelluft
- Patient Self-Inflicted Lung Injury in ARDS: From Physiological
t RV preload, ¥RV afterload, $CO Concept to Clinical Syndioms
Patient-ventilator dissynchrony

Med. 2026, 15, 1412



Kdy prejit na invazivni resp. protektivni ventilaci ?

Pacienti, u nichz selze neinvazivni ventilace (NIV) nebo

vysokoprutokova nosni kanyla (HFNC) a
, vykazuji vyssi mortalitu (v nékterych studiich 56 % vs. 36

% u Casné intubace).

U ¢asti pacientu s COVID-19 a pocatecni dobrou plicni komplianci
(poddanosti plic) pri tézké hypoxémii

automaticky Vv preziti.

Vysoka dechova frekvence, tepova frekvence a vysoké skore selhani
(napr. HACOR) signalizuji nutnost v€asné eskalace péce.



Oxygen-induced hypercapnia in COPD:
hyperkapnie myths and facts

http://ccforum.com/content/16/5/323

Oxygen therapy

Abolition of hypoxic drive

Absorption atelectasis

ll;ildun! effect: Loss of HPV

HbCO; + O; & HbO; + PaCO;

Decreased minute ventilation

Redirection of blood flow

from well-ventilated units 5

: . Time (min
Release of CO, inlo the blood 10 poorly ventilated units -

tl)cud-.\pucc ventilation <

1

Hypercapnia
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Podpora respiracniho systému
Podpora vymény plynu
Ovlivnéni plicnich objemu

Dechova prace

Akceptovatelné parametry
Minimalizace poskozeni

ACCP CONSENSUS CONFERENCE: CONSENSUS DEVELOPMENT CONFERENCE
CHEST VOLUME 104, ISSUE 6, P1833-1859, DECEMBER 01, 1993



https://journal.chestnet.org/issue/S0012-3692(15)X6251-9
https://journal.chestnet.org/issue/S0012-3692(15)X6251-9
https://journal.chestnet.org/issue/S0012-3692(15)X6251-9
https://journal.chestnet.org/issue/S0012-3692(15)X6251-9

Oxygen: Too Much Is Bad

Kyslik - [ék
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Indikace

Nezadouci ucinky

Kdyz neni indikovan, je kontraindikovan!
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