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Sauerstoff

Luftdruck und SauerstoffpartialdruckLuftdruck und Sauerstoffpartialdruck
Auf Meereshöhe

- ca. 760 mmHg (100% Luft)
- ca 150 mmHg (21% O )- ca. 150 mmHg (21% O2)
- ca. 105 mmHg im arteriellen Blut
(Wasserdampfdruck, BTS, Shunt)
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Sauerstoff

Sauerstoffgehalt des Blutes
CaO = (1 34 x Hb x SaO ) + (0 003 x paO )CaO2 = (1,34 x Hb x SaO2) + (0,003 x paO2)

Hb 15 g/dl SaO 98% paO 100 mmHgHb 15 g/dl – SaO2 98% - paO2 100 mmHg

maximal:
CaO = (1 34 x 15 x 0 98) + 0 003 x 100CaO2 = (1,34 x 15 x 0,98) + 0,003 x 100 

= 19,998 ml
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Sauerstoff

SauerstoffangebotSauerstoffangebot
DO2 [ml min-1 m-2]2 [ ]

= 1,34 x Hb [g%] x SaO2 [%] x CI [ml min-1 m-2]
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[33] Rawles JM, Kenmure AC
C t ll d t i l f i li t d di lControlled trial of oxygen in uncomplicated myocardial
infarction. Br Med Bull 1976;1:1121–1123

• 181 Patienten
• Myokardinfarkt
• randomisiert, doppelblind O2 oder Luft für 24 h
• kein Unterschied in der Mortalität
• höhere Inzidenz einer Sinustachykardie in der O2-Gruppe
• PaO2 signifikant höher in der O2-Gruppe2 g 2

• ASAT (GOT) signifikant höher in der O2-Gruppe
Fazit:
Keine Evidenz, dass eine generelle Gabe von O2 beim
unkomplizierten Myokardinfarkt einen Benefit hat.
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[34] Wijesinghe M, Perrin K, Ranchord A et al.
Routine use of oxygen in the treatment of myocardial infarction:Routine use of oxygen in the treatment of myocardial infarction:
systematic review. Heart 2009;95:198–202
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[34] Wijesinghe M, Perrin K, Ranchord A et al.
Routine use of oxygen in the treatment of myocardial infarction:Routine use of oxygen in the treatment of myocardial infarction:
systematic review. Heart 2009;95:198–202

Ergebnis:
• 2 Studien auswertbar 
(randomisierte, kontrollierte Studien bezüglich O2-Therapie 
beim unkomplizizierten Infarkt) 

• 1 Studie = Rawles JM, Kenmure AC. Br Med Bulletin 1976
• 1 Studie = keine verwendbaren Daten bzgl. Mortalität

Fazit:
The limited evidence that does exist suggests that the routineThe limited evidence that does exist suggests that the routine
use of high-flow oxygen in uncomplicated MI may result in a
greater infarct size and possibly increase the risk of mortality.
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[35] Cabello JB, Burls A, Emparanza JI et al.
Oxygen therapy for acute myocardial infarctionOxygen therapy for acute myocardial infarction. 
Cochrane Database Syst Rev 2010;6:CD007160. 

Objectives:
To review the evidence from randomised controlled trials toTo review the evidence from randomised controlled trials to
establish whether routine use of inhaled oxygen in acute
myocardial infarction (AMI) improves patient-centred outcomes,
in particular pain and death.
Selection Criteria:
Randomised controlled trials of people with suspected or proven
AMI, less than 24 hours after onset, in which the intervention

i h l d ( t l ) d t i dwas inhaled oxygen (at normal pressure) compared to air and
regardless of co-therapies provided these were the same in both
arms of the trial
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[35] Cabello JB, Burls A, Emparanza JI et al.
Oxygen therapy for acute myocardial infarctionOxygen therapy for acute myocardial infarction. 
Cochrane Database Syst Rev 2010;6:CD007160. 

Main Results:
3 trials involving 387 patients were included and 14 deaths

d Th l d RR f d h 2 88 (9 % CI 0 88occurred. The pooled RR of death was 2.88 (95% CI 0.88 to
9.39) in an intention-to-treat analysis and 3.03 (95% CI 0.93 to
9 83) in patients with confirmed AMI9.83) in patients with confirmed AMI.
While suggestive of harm, the small number of deaths recorded
meant that this could be a chance occurrence Pain wasmeant that this could be a chance occurrence. Pain was
measured by analgesic use. The pooled RR for the use of
analgesics was 0.97 (95% CI 0.78 to 1.20).
Authors Conclusions: No conclusive evidence to support the
routine use of inhaled oxygen in patients with acute AMI.
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Farquhar H et al.
Systematic review of studies of the effect of hyperoxia onSystematic review of studies of the effect of hyperoxia on
coronary blood flow. Am Heart J 2009 Sep;158(3):371-7.
Methods
Search of Medline, Cochrane Database of Systematic Reviews, EMBASE, and
CINHAL. The primary outcome measure was coronary blood flow; secondary
outcomes included coronary vascular resistance and myocardial oxygen
consumption.

Results
6 studies from 4 publications with 6 healthy subjects and 61 subjects with cardiac6 studies from 4 publications with 6 healthy subjects and 61 subjects with cardiac
disease. High-concentration O2 resulted in Hyperoxia (PaO2 273-425 mm Hg) and caused

• significant reduction in coronary blood flow (-7.9% to -28.9%)
• significant increase in coronary vascular resistance (21.5- 40.9%, n = 4 studies)g y ( , )
• significant reduction in myocardial oxygen consumption
(mean change -15.3% to -26.9%, n = 3 studies)

ConclusionsConclusions
Hyperoxia causes a marked reduction in coronary blood flow and myocardial oxygen
consumption. These physiologic effects may have the potential to cause harm and
are relevant to the use of high-concentration oxygen therapy in the treatment of
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One of the most pervasive myths 
surrounding the treatment of 
acute on chronic respiratory 

failure is that these patients rely 
h d b hon hypoxic drive to breathe.

Schmidt GA et al. (1989) JAMA 261: 3444
M. Roessler

Zentrum Anaesthesiologie, 
Rettungs- und Intensivmedizin

( )



Atemantrieb bei COPD-Patienten:

FiO2 ≤ 0,4 FiO2 = 0,7

Atemzugvolumen (ml)

Atemfrequenz (1/ i )

389 ± 102

24 0 ± 6 2

383 ± 101

24 4 ± 7 2Atemfrequenz (1/min)

Atemminutenvolumen (l/min)

24,0 ± 6,2

8,7 ± 1 5

24,4 ± 7,2

9,0 ± 2 3Atemminutenvolumen (l/min)

paCO2 (mmHg)

8,7 ± 1,5

56,4 ± 6,2

9,0 ± 2,3

56,7 ± 7,8p 2

paO2 (mmHg)

,

85,1 ± 17,6

, ,

226,8 ± 67,5

C l D M G i G B P H t P C it C M d 1997 25(9) 1522 6

226,8 67,5
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[36] O´Driscoll BR, Howard LS, Davidson AG
BTS guideline for emergency oxygen use in adult patientsBTS guideline for emergency oxygen use in adult patients.
Thorax 2008;63(Suppl6):vi1-Vi68
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Austin MA, Wills KE, Blizzard L, 
Walters EH, Wood‐Baker R. ,

BMJ 2010 Oct 18;341
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Austin MA, Wills KE, Blizzard L, 
Walters EH, Wood‐Baker R. 

Methodik:

,

BMJ 2010 Oct 18;341

• high-flow O2 vs. titrierte O2 Gabe in der Präklinik
• Prä- oder innerklinische Mortalität
Ergebnisse:
• 405 Pat. mit V. a. COPD; 114/226 high-flow, 83/179 titriert, 
• 208 fälschlich als COPD Patienten eingestuft
• Mortalität gesamt 9% (n=21, high-flow) vs. 4% (n=7, titriert) 
• Mortalität COPD 9% (n=11, high-flow) vs. 2% (n=2, titriert)
• COPD signifikant seltener Azidose, Hyperkapnie
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Hyperkapnische ARI
Indikation: pH <7.35, paCO2 > 45 mmHg
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Austin MA, Wills KE, Blizzard L, 
Walters EH, Wood‐Baker R. 

Fazit ?

,

BMJ 2010 Oct 18;341

Titrierte O2-Gabe reduziert bei AECOPD (nur 51% korrekt erkannt)

• signifikant die Mortalität um 58% für alle, 78% für COPD Pat.
• signifikant Azidose
• signifikant Hyperkapnie
• signifikant Azidose
Aussagen stützen sich auf die 29/243 Patienten bei denen eine
BGA abgenommen wurde
> O2 sollte bei Dyspnoe und V. a. COPD titriert verabreicht

d
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[36] O´Driscoll BR, Howard LS, Davidson AG
BTS guideline for emergency oxygen use in adult patientsBTS guideline for emergency oxygen use in adult patients.
Thorax 2008;63(Suppl6):vi1-Vi68

4 Kategorien der Sauerstoffgabe4 Kategorien der Sauerstoffgabe
• Hochdosiert = Ziel SpO2 94-98%
• Moderat = Ziel SpO2 94-98%

Kontrolliert = SpO 88 92%• Kontrolliert = SpO2 88-92%
• Keine Gabe = SpO2 94-98%p 2
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[36] O´Driscoll BR, Howard LS, Davidson AG
BTS guideline for emergency oxygen use in adult patientsBTS guideline for emergency oxygen use in adult patients.
Thorax 2008;63(Suppl6):vi1-Vi68

High
- Reanimation = max O bis normale Vitalparameter- Reanimation = max. O2 bis normale Vitalparameter
- Schweres Trauma = 15 l/min
- Anaphylaxie = 15 l/min
- Sepsis = 15 l/min
- Schock = 15 l/min
- Epileptischer Anfall = 15 l/min während Anfall- Epileptischer Anfall = 15 l/min während Anfall
- Hypothermie = 15 l/min
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[36] O´Driscoll BR, Howard LS, Davidson AG
BTS guideline for emergency oxygen use in adult patientsBTS guideline for emergency oxygen use in adult patients.
Thorax 2008;63(Suppl6):vi1-Vi68

Moderate
- Akute Hypoxämie SpO <85% = 10-15 l/min- Akute Hypoxämie, SpO2 <85% = 10-15 l/min
- Akute Hypoxämie, SpO2 ≥85-93% = 5-10 l/min
auch bei 
- Lungenembolie ?!
- schwerer Anämie ?!
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[36] O´Driscoll BR, Howard LS, Davidson AG
BTS guideline for emergency oxygen use in adult patientsBTS guideline for emergency oxygen use in adult patients.
Thorax 2008;63(Suppl6):vi1-Vi68

Controlled oder low-dose, Ziel 88-92%
- COPD- COPD 
- schwere Adipositas (BMI >40 kg/m2)

CAVE: wenn SpO2 <88% = 5-10 l/min
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[36] O´Driscoll BR, Howard LS, Davidson AG
BTS guideline for emergency oxygen use in adult patientsBTS guideline for emergency oxygen use in adult patients.
Thorax 2008;63(Suppl6):vi1-Vi68

Kein O2, wenn SpO2 >94%
- Herzinfarkt- Herzinfarkt 
- HRST
- Schlaganfall
-…
- GI-Blutung?

CAVE: wenn SpO2 <85% = 15 l/min
wenn SpO2 ≥85-93% = 5-10 l/min
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Sauerstoff beim Neugeboreneng

RaumluftRaumluft
wahrscheinlich
genau so effektivgenau so effektiv
wie 100 % O2
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Sauerstoff beim Neugeboreneng

Daher Raumluft !
Es sei denn
Herzfrequenz steigt
nicht an,nicht an,
SpO2 unzureichend
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Sauerstoff

Wieviel gibt der Rettungsdienst in 
Stadt und LK GÖ pro Jahr für O2 aus?Stadt und LK GÖ pro Jahr für O2 aus?

A - 1000 - € B - 5000 - €A 1000, € B - 5000,- €
D - 10000 - € D - 20000 - €D 10000, € D 20000, €
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Sauerstoff

Unser teuerstes Medikament ….

A - 1000 - € B - 5000 - €A 1000, € B - 5000,- €
D - 10000 - € D - 20000 - €D 10000, € D 20000, €
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Sauerstoff
4 GründeG ü de
• Präoxygenierung

• Ziel Stickstoff auswaschen

• Hypoxämie (≠ Luftnot)Hypoxämie (≠ Luftnot)
• Ziel Vollsättigung des Hb

• Physikalische Löslichkeit
• Ziel Anteil des nicht Hb gebunden O2 erhöhenZiel Anteil des nicht Hb gebunden O2 erhöhen

• PVR reduzieren
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Sauerstoff
Hochdosiert
- Reanimation = max. O2 bis normale Vitalparameter
- Schweres Trauma = 15 l/minSchweres Trauma  15 l/min
- Anaphylaxie = 15 l/min

S i 15 l/ i- Sepsis = 15 l/min
- Schock = 15 l/min
- Epileptischer Anfall = 15 l/min während Anfall
- Hypothermie = 15 l/minHypothermie  15 l/min

+ bei klinischem V. a. Anämie (GI-Blutung)
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Sauerstoff
Moderat

Ak t H ä i S O 85% 10 15 l/ i- Akute Hypoxämie, SpO2 <85% = 10-15 l/min
- Akute Hypoxämie, SpO2 ≥85-93% = 5-10 l/min

Kontrolliert oder low-dose, Ziel 88-92%
COPD- COPD

- schwere Adipositas (BMI >40 kg/m2)

Kein O2, wenn SpO2 >94%
- Herzinfarkt
- HRST
- Schlaganfall
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Schlaganfall


