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Vad sager dagens
rekommendationer?

American Heart Associatio(AHA) oclEuropean Society of
Cardiology(ESC):

Ge syrgas vid akut koronart syndrom:

A Klass I, B: For att korrigerasyredesaturation
(syremattnad < 90%)

A Klasdla, C: »x dmrE> KK hft A1l o0dzRail L) FNIAY
NSTEMI/STEMI/P@lidelines

Levelof evidenceC gxlﬁ
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Dwight D. Eisenh@er 1953196

B ™ ©

In September 1955. President Eisenhower, who had been a
4-pack/day smoker and followed an atherogenic diet, sus-
tained an anterior myocardial infarction. He was placed in
an oxygen tent, given anticoagulants despite a friction rub,
and kept at strict bed rest for 4 weeks. Observers blamed
chronic low intensity exercise— golf—as an etiological fac-
tor in producing the episode. Dr Paul Dudley White was not
only criticized for mobilizing him “early.” allowing him to
begin walking at 6 weeks. but also for suggesting that
chronic exercise was cardioprotective.' The President’s per-
sonal experience may have led him to establish. by Execu-
tive Order, the President’s Council on Youth Fitness some [
months later.
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Michael Jackson's world: He slept in an
g oxygen tent and his best friend was Bubbles
the chimp

W Twaet

For someone who quickly became the most famous black man on the planet, it is perhaps
fitting that "Wacko Jacko' died as the most famous white man on the planet

The cddest and most unpredictable pop star in the world, Jacson lived s life that in turn
shocked, perplexed and disturbed his audisnces.

The King of Pop wss often subject to cutlandish rumours, but more often than not there
was a substantial grain of truth in the orazy tales which came to characterise his life




Hypotesen bakom anvandning av syrgas

ISCHEMIA AS AN IMBALANCE BETWEEN
MYOCARDIAL OXYGEN SUPPLY AND DEMAND

' DEMAND

. SUPPLY | |

Okad leverans av syrgas isthemiskaomraden
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Genom begransning av infarktstorlek
@ riskenfor utveckling awnjartsviktocharytmier

vilket | sin tur forbattrar prognosen




Vetenskap bakom hypotesen
talandefor syrgas

Circulation i senencen

Association.

Reduction of infarct size by oxygen inhalation following acute coronary occlusion
PR Maroko, P Radvany, E Braunwald and SL Hale

Circulation. 1975:52:360-368
dor: 10.1161/01.CIR.52.3.360
wlation s published by the American Heart Association, 7272 Greenville Avente, Dallas, TX 75231
Copynght € 1975 Amencan Heart Association. Inc. All nghts reserved
Prnt ISSN! 0009-7322, Online ISSN; 1524-4539

Hund, n=15

Atotal ocklusion av kranskérlet (LAD)
Am:s nmg: 20K mMnsm: hi

Med 40% syrgasbehandling kunde infarktutbredningen begransas matt med:

wHistologiska markorer
wEKGforandringar
wBiokemiska markdrer (CK)




Vetenskap bakom hypotesen
talandefor syrgas

Mindre djur och humanstudier med hdaxxygenflodedo CL -trl) visaden

Al7 patienter medanterior{ ¢ 9aL X wMnJ/E: hi

Circulation. 1976 Mar;53(3):411-7.

Precordial ST-segment mapping. 2. Effects of oxygen inhalation on ischemic injury in patients with
acute myocardial infarction.

Madias JE, Madias NE, Hood WE Jr.

Minskad infarktutbredningen matimed EK&dorandringar
6 grekordiellmappingg = Y NG S NJ & dzY-Mdjnind\f@e/eBey). | @ { ¢



Vetenskap bakom hypotesen
talandefor syrgas

Mindre djur och humanstudier med haxygenflode(FI O  +p%) nisade:

Areducerad infarktstorlek6 o p Kdzy RF NY wmc h

Am Heart J. 1995 Nov:130(5):957-65.

Effect of 100% oxygen administration on
infarct size and left ventricular function in a
canine model of myocardial infarction and
reperfusion.

Kelly RF. Hursey TL. Parmillo JE. Schaer GL.

Source

Chicago. Illinois 60612 USA.

Med 100% syrgasbehandling kunde infarktutbredningen begransas matt med:

wHistologiska markorer (area atsk/infarct size-38%)
wEKO (LVEF, RWMS)



Syrgas kaskaden

OX}rg eIl ka Skad CI1 vidluftandning (21 kPa)

150 mm Hg

T5mmHg




HyperbarOxygenbehandling

iOxygen kaskadeio

oxygen
(280kPa)

oxygen
(100kPa)

(21kPa)

M SYRIFIaAald OAR YeO1Sd KI3IF aeNHIaaNeO]



Vetenskap bakom hypotesen
talandefor syrgas

AHyperbaroxygenbehandling:

Hyperbanc_\ s

Cardiology. 1998 Oct:90(2):131-6.

Hyperbaric oxygen and thrombolysis in
myocardial infarction: the "HOT MI'
randomized multicenter study.

Stavitskv Y. Shandling AH. Ellestad MH. Hart GB. Van Natta B. Messenger JC. Strauss M.
Dekleva MN. Alexander JM. Mattice M. Clarke D.

Source

Department of Cardiology, Long Beach Memorial Medical Center, Long Beach, Calif., USA.

Arandomiserad multicenter studie, total 112 patienter med STEMIitazhbolys
Ahyperbarda @ NHI a0 SKIFI YR AY3 Y20 nmskcft hi ¢
Aingen skillnad avseende mortalitet eller biomarkorer (CK)

Atendens till battre LVEF (ej signifikant)



Vetenskap bakom hypotesen
talandefor syrgas

JAm Coll Cardiol. 2007 Jul 31;50(5):397-405. Epub 2007 Jul 16.

Acute Myocardial Infarction with
Hyperoxemic Therapy (AMIHOT): a
prospective, randomized trial of
intracoronary hyperoxemic reperfusion
after percutaneous coronary intervention.

O'Neill WW, Martin JL, Dixon SR, Bartorelli AL, Trabattoni D, Oemrawsingh PV, Atsma DE, Chang M,
Margquardt W, Oh JK, Krucoff MW, Gibbons RJ, Spears JR; AMIHOT Investigators.

Aprospektiy randomiserad multicenter studie
A269 patsmed antingerant STEMI eller stor inf STEMI
M a!/ 93 AY ¥ isdyhantzas@ubidh, RWES: ingen skillnad

Aposthocanalys:ant STEMI med duration <6h battre RWMSr&blution
M ! #QT 2: 30pat (222 vs 79), minskad infarktstorlek matt med SPECT-£28/b%)



Framtidsutsikt?

HIA 2020 ?




Framtidsutsikt?

Metaanalys av alla studier metyperoxiskreperfusionvisade:

Systematic review of studies of the effect of
hyperoxia on coronary blood flow.

FarquharH. Weatherall M. Wijesinghe M. Perrin K. Ranchord A. Simmonds M. Beaslev R.

Source

Medical Research Institute of New Zealand, Wellington, New Zealand.

Asignifikant reducerad CBF

Aokad resistens koronarkarlen

Asignifikant minskning akoronar syrgaskonsumption
[bogynsamtoch potentiellt skadligt!




Misstankta effekter talandeemot syrgas

Stegrat blodtryck

KenmureACFBrMed J 1968;4:36@

Reduktionav
Koronarablodflodet (1530%)
Cardiamutput

Sukumalchantr¥, Am [Cardiol1969; 24:838352
BourassaMG, AM Lardiolo1969;24:172177
KenmureACFBrMed J 1968;4:364

Okad karlstelhet
Resistensdkning/vasokonstriktianed ca 2840%

Sukumalchantr¥’, Am Cardiol1969; 24:838352
GanzWCirculation1972; 45:763768
KenmureACFBrMed J 1968;4:364

McNulty PH et al, am BhysioHeartCirc2005;296:H854861

M wA &l cartidddtrokg ok
b wA ORadisEhed




Misstankta effekter talandeemot syrgas

Joumal of the American College of Cardiol "y Vol. 53, No. is, 2000
© 2009 by the American College of Cardiology Foundation [SSN 0735-1097/07/$34.00
Publishied by Elsevier Inc doa: 10.1016/]. jace 2008, 1 2 055

Predictors of Coronary Stent Thrombosis

The Dutch Stent Thrombosis Registry

Jochem W. van Werkum, MD,*t Antonius A. Heestermans, MD.F A. Carla Zomer, MD,*

Johannes C. Kelder, MD,* Maarten-Jan Suttorp, MD, PuD,* Benno J. Rensing, MD, PuD,*

Jacques . Koolen, MD, PuD,§ B. R. Guus Brueren, MD, PuD,§ Jan-Henk E. Dambrink, MD, PuD#
Raymond W. Hautvast, MD, PHD || Freek W. Verheugt, MD, PuD,f Jurrién M. ten Berg, MD, PubD*

Niewwegein, Nigmegen, Zwolle, Eindhoven, and Alkmaar, the Netherlands

MHHyperoxi
Ml a212yaidNA{OAZY

M wAial Fdd dzy RSNE1F GGl




Misstankta effekter talandeemot syrgas

Okad karlstelhet
Resistensokning/vasokonstriktianed ca 2640%

MoradkhanR,SinowayLI. Revisiting the Role of Oxygen Therapy in Cardiac Patients. Journal of the American College of
Cardiology 2010;56(13):1011016.

Okad mangd fria syreradikaler (ROS)
Okadereperfusionsskador
Okad arytmi risk

(ZweierJL et alCardiovas®es 2006;70:18190)



Misstankta effekter talandeemot syrgas

Joumnal of the American College of Cardiology Vol. 56, No. 13, 2010
© 2010 by the American College of Cardiology Foundation 1SSN 0735-1097/836.00
Published by Elsevier Inc doi:10.1016/],jacc.2010.04.052

Revisiting the Role of
Oxygen Therapy in Cardiac Patients

Raman Moradkhan, MD, Lawrence I. Sinoway, MD

Hershey, Pennsylvania

Misstankta mekanismer bakowasokontriktionerav koronarkarlenvid hyperoxi

A wh{ (GIROENDEHRHEAR &2 Y Jfa®ROGHMEtdnA £

AQ@ intracellulart ATP vilket leder till en 6ppning av AR@hsliga kaliumkanaler
vilket leder till en hyperpolarisering av glatt muskulatur i karlvaggen med
vasokonstriktiorsom foljd

(i stallet for envasodilatationsomegbehdvs vichypoxiochischem)




Misstankta effekter talandeemot syrgas

Joumnal of the American College of Cardiology Vol. 56, No. 13, 2010
© 2010 by the American College of Cardiology Foundation 1SSN 0735-1097/836.00
Published by Elsevier Inc doi:10.1016/],jacc.2010.04.052

Revisiting the Role of
Oxygen Therapy in Cardiac Patients

Raman Moradkhan, MD, Lawrence I. Sinoway, MD

Hershey, Pennsylvania

Misstankta mekanismer bakowasokontriktionav koronarkarlenvid hyperoxi

Avasokonstriktiorvia aktivering av G@nkanaler (kyp) som finns i glatt muskulatur

Anl 40 @l aidzZ NN G2ydza OAlF Sy 1 1IR 12y @S]
AT Il kan i sin tur frigdra endotelin | vilket resulterar i en 6kad vaskulart tonus

AOkat vaskulart tonus via en 6kad produktion av HETEhy@fbxyeicosatetraenoiacid)
(nedbrytningsprodukt aarakidonsyraviacytochromP450)



Misstankta effekter talandeemot syrgas

Cardiovascular
Research

ELSEVIER Cardiovascular Research 70 (2006) 181 - 190

Review

The role of oxidants and free radicals in reperfusion injury

IschemllposuschemIsk'nyokard Jay L. Zweier * , MLA. Hassan Talukder

Davis Heart and Lung Research Institute and the Division of Cardiovascular Meadicine, Department of Internal Medicine

M | 1FR LINRRdzZ] U A2y NOEKhayaNOI) bekoehdebNO pradbiktich Y
och NOS oberoende nitrit reduktion

M okidrativstress byter NOS fran NO till produktion av fria syreradikaler (ROS)
M t S dahen®xisoch inflammation

Mbreakdown @ OSt veid\caIPlughiig £ @ 1 LIAf £ NNBENJ 2 OK
pgasvullnad.

Okadereperfusionsskador Okad arytmi risk



COCHRANE review 2010

Oxygen therapy for acute myocardial infarction (Review)

Cabello B, Burls A, Emparanza JI, Bayliss S, Quinn T

THE COCHRANE
COLLABORATION®



nen UNIVERSITYOF
AV Ee BIRMINGHAM

T. Quinn', AJ. Burls?, S. Bayliss?, J. Emparanza#*, JB. Cabello® (1) University of Surrey, Guildford, UK (2) Oxford University, UK &
\‘ RS / *

(3) University of Birmingham, UK (4) Hospital Donostia, San Sebastian, Spain (5) Hospital General Universitario de Alicante, Spain

References

Rawles J, Kenmure ACF. Controlled trial of oxygen in uncomplicated myocardial infarction. Br Med J 1976;
1:1121-1123.

Wilson AT, Channer KS. Hypoxaemia and supplemental oxygen therapy in the first 24 hours after myocardial
infarction: the role of pulse oximetry. J R Coll Physicians Lond 1997; 31:657-661.

Ukholkina GB, Kostyanov |Y, Kuchkina NV, Grendo EP, Gofman YB. Oxygen therapy in combination with
endovascular reperfusion during the first hours of acute myocardial infarction: Clinical and laboratory
findings. International Journal of Interventional Cardioangiology 2005; 9:45-51




METAANALYS
Rawles/Wilson/Ukholkina

Results
Figure1: Oxygen versus air, outcome: Death in hospital for patients
with AMI

Risk Ratio
M-H, Fixed, 95% Cl

Experimental Control Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl

Rawles 1976 9 80 3 77 878% 289[081,10.27]

Ukhotkina 2005 1 58 0 79 122% 407[0.17,98.10]

-

Total (35% Cl) 138
Total events 10 3

156 100.0%  3.03[0.93,9.83]

! 1

Heterogeneity: Chi*=0.04, df = 1 (P =0.84); F=0%
Test for overall effect Z=1.85 (P =0.06)

Favours expenmental  Favours control

L
001 01 0 100

Figure 2: Oxygen versus air, outcome: Opiate use (as a proxy
measure for pain) for patients with AMI

Risk Ratio
M-H, Fixed, 95% CI

Experimental Control Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, $5% Cl

Rawies 1976 57 80 52
Wilson 1997 16 2 18

7 T38%  1.06[0.86,130]
20 2%2% 081060, 1.0

Total (95% CI) 102
Total events 73 70

97 1000% 099 [0.83,1.18]

Heterogeneity: Chi#= 2.18, df = 1 (P = 0.14); I* = 54% ' f - t
Test for overall eflect Z=0.11 (P=0.91) oo L AL T,
Estior vl efect Z=01 (P203Y) Favours experimental Favours control

100

A

| TTanalys: RR for dod
2.88 (Cl 0.8®.39)
(baserat pa total837
patienter)

PP analys: RR for dod
3.03 (C1 0.93.83)
(baserat pa total294
patienter)




COCHRANHpport 2010

Conclusion

Conclusion

The evidence in this area is sparse, of poor
quality and pre-dates advances in
reperfusion techniques and trial methods.
What evidence there is, is suggestive of
harm but this could be due to chance.
Current evidence does not support the
routine use of oxygen in patients with
uncomplicated AMI.

Given the widespread use of oxygen in AMI,
the inconsistency in recommendations about
when and to whom it should be given, and
the fact that the best current evidence is
suggestive of potential clinically significant
harm, the need to clarify this uncertainty is
urgent.

TheCochranelibrary2010:6.:CD007160




COCHRAN#Hpport 2010

Conclusion

eThereis NOevidencefrom randomisedcontrolled

trials to support theroutine useof inhaled

oxygen in patients withacute myocardia
infarctione @

¢ ldefinitive randomisedcontrolledtrial is
urgently requiredgiven themismatchbetween
trial evidencesuggestive ofossibleharm from
routine oxygenuseand recommendeationgor
its usein clinical practiceguidelineg @

TheCochraneLibrary2010:6.:CD007160




Sammanfattning

INGEN/et om syrgagér nagon nytta,

ar utan klinisk relevant effekt

eller till och med

kan skada patienten

YSR F1dzi K2NNIAYFINJ G 20

En stor randomiserad studie ar nodvandig!



Hur gor vi | praktiken?

Emerg Med J 2010;27:283-286 doi:10.1136/emj.2009.077370

Original Article

Oxygen use in acute myocardial infarction: an
online survey of health professionals’ practice and
beliefs

Amanda Burls', José | Emparanza:_ Tom Quinn®, Juan B Cabello*

Online frageformular till kardiologer, akutlakare, ambulanspersoEanénd
524 svar (>100/grupp)

A98,3% anvéander alltid syrgas (oberoendepatssaturation)

A80% har lokala behandlingsrekommendationer

Apps FYASNI RSOGO ANTSNIkalyy2tAld
A1,3% anser det mojligt att syrgas kan vara skadlig

Aingen skillnad mellan yrkesgrupper

\\s



Slutsatser

Emerg Med J 2010;27:233-286 doi:10.1136/em}.2009.077370

Original Article

Oxygen use in acute myocardial infarction: an
online survey of health professionals’ practice and
beliefs

Amanda Buris', José | Emparanza®, Tom Quinn®, Juan B Cabello*

Svart att genomféra studien:
Ainga sponsorer
Aavsaknad av infrastruktur

Asvart att motivera deltagare att undanhalla hélften av patienterna syrgas




Varfor ska vi | Sverige gora denna studie??

| ~RIKS-HIAS) _J| ~SEPHIA®




DET [e X B\ i

DEErminationof the role of OXygenin Acute Myocardiallnfarction

RRCT

RandomizedRegistrypbasedClinical Trial

Randomisering och registrering direkt
i

‘ ‘ SWEDEHEART
: (liknande TASTE studien)
/2



Hypotes

Superiorityanalys

"SYRGAS AR BATTRE AN LUFT"

(da aldrig undersokt vilket i princip omojligtgdon-inferiority eller ekvivalens analys)

Two-tailed designfor att kunna visa negativa effekter




Inklusionskriterier

Patienter kan inkluderas av bade:

Ambulans Akutmotta

DET[JIX

1. CBS/Dyspné som vid AMI
2. EKG-forandringar och/
eller Troponinslapp

3. Sp0, >90%
4. Alder >30 &r

— For inklusion kréavs att samtliga 4
kriterier dr uppfylida!

— Behandlingsgrupp skall ha 6 liter O,
pd Oxymask i 12 timmar.

Vid fragor, RING DETO,X-jouren:
7462 eller HIA-jouren: 3035



Exklusionskriterier

DET[eX

Exklusionskriterier

1. Ovilja att delta

2. Oférméga att forstd info

3. Kontinuerlig Oz-behandling

4.Sp0,; <89%

5. Alder <30 &r

6. Hjartstopp

7. Paborjad Op-behandling:
kontakta lakare!

— Pabérja EJ Oy-behandling fore
staliningstagande till deitagande!

Vid fragor, RING DETO,X-jouren:
7462 eller HlA-jouren: 3035




HIA: navet | systemet

AKlinik gemensam inloggning, ej personbunden _

ARandomiseringen sker t ex pa HIA i narheten av MOBIMED stationen
och/eller pa akutmottagningen och/eller PCI labb. Fler stationer maijligt.



Ambulans eller Akuten> HIA

Ambulansen identifierar lamplig patient
M ail A O mebintetibHIAIehligt rutin

1. SignifikantsEKG forandringdoreligger
b | dsk/lakareringer upp

M 1 2 yinkins®ih/exklusion

M LI GASYyd GAffFNRII &
M I L! NFYYR2YA&SNI NI A
randomiseringsnummer vilket noteras i CRF

2. EKG ej signifikant

bInklusion/randomiseringkan ej genomfdras

M 2Y &adloAft LI GASYU
M GAff | {dziSy I ye

evinklusionefter positivtroponin resultat
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Akutmottagningen
-> HIA

Avidinklusionpa i
F1dziY2GdF3yAay3asSy FAyya 59¢hi
mappar pa lakarexpeditionen.

AL akare/SSK pa
akutmottagningen tar kontakt
med HIA for randomisering

ACREF fylls i och medféljer
patienten, behandlingen
paborjas direkt

AOm akutmottagningen inte
har Oxymasketillhandaholls de
separat for studien



