Postoperativ syrgas till alla?
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* Syrgas bildades pa jorden for ca 3,5 miljarder ar sedan, efter fotosyntesens tillkomst.
« 21% koncentration naddes for ca 0,5 miljarder ar sedan

Liv pa jorden utvecklades i ett miljo med 21% syrgas;

Aerobiska organismen har adapterad sig till detta dver > 0,5 miljarder ar




A\

Ingen djur andas > 21% syrgas (luft), normalt!

Men, pa sjukhus anvands syrgas perioperativt rutinméassig, utan
ordination, bara som “tradition” — varfor?




Evolution — fran forsta cell till idag

-

Forsvarsmekanism
Hypoxia inducing factor (HIF)

A) EHRA B A

Dock har vi ingen férsvarsmekanism mot HYPEROXI idag!

Kroppens celler har utvecklat en forsvarsmekanism mot hypoxi genom tiden.




Syrgas inom sjukvard

« Syrgasen “uppticktes” av C W Scheele (Uppsala) 1773 och Joseph Priestly (UK) 1774
« Haldane publicerade 1917 den forsta artikeln om “the therapeutic uses of oxygen”
« Sedan 1917 (i 100 ar!) har man anvéant mer och mer syrgas inom sjukvarden pa

tveksamma grunder, ofta av “tradition”!



Editorial

Oxygen: friend or foe in peri-operative care?

When used appropriately, oxygen  hazard and poorly documented. For Supplemental oxygen is
can save lives and is one crucial ele-  example, only 32% of UK hospital employed in a number of clinical

v" Vanligaste lakemedel pa akuten
v En av dem vanligaste pa sjukhus
v’ 34% ambulans patient far syrgas
v’ 15-17% patient pa sjukhus har syrgas vid nagon tf
Hale 2008

v Enbart 32% patient hade en dokumenterad recept

eller anledning for syrgas bruk
O’Driscoll 2011

Syrgas anvands allt for ofta pa sjukhus, utan anledning.

Pa postoperativ vard ar det rutin, oavsett den behovs eller inte!



Syrgas rekommendation vid Kritisk sjukdom

Table 1

Critical ilinesses requiring high levels of supplemental oxygen (see section 8.10)

* The initial oxygen therapy is a reservoir mask at 15 I/min.

* Once stable, reduce the oxygen dose and aim for target saturation range of 94-982

+ |f oximetry Is unavallable, continue to use a reservolr mask until definitive treatment is available.

British Thoracic Society Guidelines for Oxygen therapy in Adults 2008



2013 ACCF/AHA Guideline for the Management
of ST-Elevation Myocardial Infarction

A Report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines

Developed in Collaboration With the American College of Emergency Physicians and
Society for Cardiovascular Angiography and Interventions

WRITING COMMITTEE MEMBERS#
Patrick T. O'Gara, MD, FACC, FAHA, Chairi:

8.6, Oxveen
Pescdata ex4st to support or refute the value of the routine use
of oxygen in the acute phase of STEMI, and more research
is needed. A pooled Cochrane analysis of 3 trials showed a
3-fold higher risk of death for patients with confirmed acute
MI treated with oxygen than for patients with acute MI man-
aged on room air. Oxygen therapy is appropriate for patients

who are hypoxemic (oxygen saturation <90% ) and may have

a salutary placebo effect in others. Supplementary oxvegen
may, however, increase coronary vascular resistance.*” Oxy-
oen should be administered with caulion to patients wit
chronic obstructive pulmonary disease and carbon dioxide

retention.

J Am Coll Cardiol. 2013 Jan 29:61(4):e78-140,




Vad finns det for evidens att mycket syrgas
ar farlig?

» Hjartat
* Lungor
* Hjarna
* Infektioner/intensivvard
e Cancer

Evidens finns i princip bara fran retrospektiva studier




Effekt av 0kad syrgas koncentration pa karltonus

» Okad koncentration av syrgas leder till 6kad perifer vaskular resistens

« Okad cerebral tonus med 11 — 33 % _
(Johnston et al BJA 2003, Floyd J Appl Physiol 2003)

 Okad kranskarlstonus med 8 — 29 %
(Farguhar, Am Heart J 2009)

« Uterin artar vasokonstriktion med syrgaskoncentration > 60 %

» Konsekvens: Lagre blodfléde I hjarna, hjartat m m!

Trots Okad manqd 10s syrgas 1 plasma vid hyperoxi kan nettoeffekten vara

forsamrad syrgastransport vid hogre FiO,



The NEW ENGLAND JOURNAL of MEDICINE

Oxygen Therapy in Suspected Acute

Myocardial Infarction

n = 6600
Robin Hofmann, M.D., Stefan K. James, M.D., Ph.D.,
Tomas Jernberg, M.D., Ph.D., Bertil Lindahl, M.D., Ph.D.,
Oxygen Group Ambient-Air Group
Variable (N=3311) (N=3318) P Value
Value among No. (%) of Value among No. (%) of
Patients with Patients with Patients with Patients with
Data Available Missing Data Data Available Missing Data
Median duration of oxygen therapy (IQR) —hr  11.64 (6.03-12.02) 243 (7.3) — —
Received oxygen outside the protocol because of 62 (1.9) 0 254 (7.7) 0 <0.001
development of hypoxemia — no. (%)
Median oxygen saturation at end of treatment 99 (97-100) 569 (17.2) 97 (95-98) 563 (17.0) <0.001
period (IQR) — %
Complications — no. (%)
Reinfarction 17 (0.5) 34 (1.0) 15 (0.5) 33 (1.0) 0.72
New-onset atrial fibrillation 94 (2.8) 33 (1.0) 103 (3.1) 32 (1.0) 0.53
Atrioventricular block, second-degree or 46 (1.4) 30 (0.9) 58 (1.7) 30 (0.9) 0.24
third-degree
Cardiogenic shock 32 (1.0) 27 (0.8) 37 (1.1) 27 (0.8) 0.54
Cardiac arrest 79 (2.4) 28 (0.8) 63 (1.9) 28 (0.8) 0.17
Death 53 (1.6) 28 (0.8) 44 (1.3) 26 (0.8) 0.35

Konklusion: Inga fordelar med “extra syrgas” till hjartinfarktpatienter

(upp till 1 ar efter insjuknande)



Association Between Arterial Hyperoxia
Following Resuscitation From Cardiac Arrest
and In-Hospital Mortality

J. Hope Kilgannon, MD
Alan E. Jones, MD

JAMA 2010

Retrospective

Context Laboratory investigations suggest that exposure to hyperoxia after resuscita
tion from cardiac arrest may worsen anoxic brain injury; however, clinical data are lacking

Figure. In-Hospital Death Between
Hyperoxia and Normoxia

Table 5. Multiple Logistic Regression Model With In-Hospital Mortality as the Dependent

Variable®
1.0- Variable OR (95% CI) P Value
Age decile 1 1(1.1-1.2) <.001
0.8- Emergency department origin 5 (1.3-1.7) <.001
- Nonindependent functional status at admission 3(1.1-1.4) <.001
:% Chronic renal failure 6(1.3-1.9) <.001
8 0.6 . Active chemotherapy 8 (1.8-4.6) <.001
g "t NOMOX High heart rate in ICUP 9(1.7-2.1) <.001
2 0.4 T Hypotension at ICU arrival® 1(1.9-2.3) < 001
g Hyperoxia Hypoxia exposure ( 1-1.5) .009
w Hyperoxia exposure B8 (1.5-2.2) <.001
0.2
Log-rank P<.001 Conclusions: These data support the hypothesis that post-
0 T W) i o8 resuscitation could be harmful and provide scientific rationale for
Days clinical trials of controlled re-oxygenation during the post-
No. at risk L. )
Normoxia 1171 514 236 129 83 resuscitation period.

Hyperoxia 1156 406 211 115 70
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Konklusion: Rekrytera lungorna och anvand PEEP under, och i slutet av Kirurgi

Oxygen and anesthesia: what lung do we deliver to the

post-operative ward?

G. HEDENSTIERNA
Department uf Medical Sciences, Clinical Physiology, University Hospital, Uppsala, Sweden

Fig. 6. Computed tomography in anesthe-
tized obese patients with the cut 1 cm above
the diaphragm. A recruitment maneuver
(RM) (airway pressure of 55 cm H, O for
10 s) + PEEP of 10 cm H,O reduced atel-
ectasis, and this effect was sustained
for 20 min. RM + ZEEP caused a reduc-
tion of atelectasis, but this effect was gone
already after 5 min. PEEP had no effect on
the amount of atelectasis. *P <0.05 vs.
anesthesia, 1P <0.05 ws. anesthesia,
positive end-expiratory pressure; RM,
recruitment maneuver; ZEEP, zero end-
expiratory pressure. From Reinius et al.*,
with permission from John Wiley and
Sons.

100% syrgas kan leder till atelectasbildning

13



High intraoperative inspiratory oxygen fraction and

risk of major respiratory complications Retrospective

A. K. Staehr-Rye™?* C. S. Meyhoff?>, F. T. Scheffenbichler?, M. F. Vidal Melo?,
M. R. Gatke?, J. L. Walsh?, K. S. Ladhal, S. D. Grabitz®, M. I. Nikolov?, T. Kurth?,
L. S. Rasmussen’ and M. Eikermann®®

> 70,000 patients

Parameter Group 1 Group 2 Group 3 Group 4 Group 5 PCC [95% CI]/
(n=15 150) (n=14586) (n=18213) (n=14282) (n=11691)  P-value*
Median Flo, 0.31(0.16-0.34) 0.41 (0.35-0.46) 0.52(0.47-0.55) 0.58 (0.56-0.63) 0.79 (0.64-1.00)
Major respiratory Reference 1.14[0.99-1.31] 1.29[1.13-1.48] 1.38[1.19-1.60] 1.99[1.72-2.31] 0.05 [0.04-0.05]/
complications P<0.001
Mortality within 7 days  Reference 0.68[0.24-1.97] 0.61[0.21-1.74] 0.63[0.21-1.86] 2.09[0.81-5.43] 0.008 [0.00-0.02]
P=0.03
Mortality within 30 days Reference 1.31[0.86-2.00] 1.42[0.95-2.13] 1.38[0.90-2.10] 1.97 [1.30-2.99] 0.018 [0.01-0.03]
P<0.001
Stroke Reference 0.76 [0.55-1.04] 0.84[0.60-1.16] 0.83[0.56-1.22] 0.90[0.59-1.37] —0.015[-0.02 to—0.01]/
P<0.001

Konklusion: Ju hogre inspiratorisk syrgaskoncentration desto hogre risk
Conclu for lungkomplikationer och 30 dagars dodlighet

dependent
1sitivity analysis
controlled 1or oxygenation.

Br J Anaesth 2017



Infektioner och intensivvard

Det finns ett teoretiskt resonemang att hogre syrgaskoncentration kan ha en
baktericidal effekt




Effect of High Perioperative Oxygen Fraction
on Surgical Site Infection and Pulmonary

Complications After Abdominal Surgery
The PROXI Randomized Clinical Trial

Table 3. Clinical Outcomes for Patients Scheduled for Laparotomy (N = 1386)

No. (%) (n = 1386)
80% 30%
Oxygen Oxygen Univariate OR P Adjusted OR P
Outcome n = 685 n=701 95% CI Value 95% CI)@ Value Conclusion. AdminiStration O.I: 80% Oxygen
Surgical site infection (19. (20. . . . » . . . . N i
infection location compared with 30% oxygen during and for
uperficia . . )

Deep _ 2 hours after abdominal surgery did not

Organ/space : result in a difference in risk of surgical site
ASEPSIS score =20 ) ) .
Atelectasis ; 1411 (0.75to 1.68) . ) _ } ) infection. The frequenmes of pulmonary
Pneumonia . . . . . . . ] : : :

I TR X complications and mortality were not

care—associated . . e .

Ventilator-associated 7(17.1) 9(20.5) 3|gn|f|cantly different.

Aspiration 2(4.9) 1(2.3)

Community-acqguired 2(4.9) 2(4.5)

Immunocompromised 0 2 (4.5) 1 . - - 1
P s 1 1 et KONKIusion: Ingen skillnad i SSI mellan hdg syrgas
Reoperation 04 (15.2) 104 (14.8) 1.03(0.77 to 1.38) .86 (8()0/0) eller |§_g syrgas (300/0)
Admission to ICU® 50 (7.3) 4(6.3 118 (0.77t0o1.79) .45
30-d mortality 30 (4.4) 0(2.9 1.56(0.88t0c2.77) .13 1.55(0.86102.85) .15
Postoperative 6(1-34) 7 (2-36) —0.69 (—2.3 t0 0.93) .09d

hospitalization, d J AM A 2 009




JAMA | Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

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

(n =480)

Massimo Girardis, MD; Stefano Busani, MD; Elisa Damiani, MD; Abele Donati, MD; Laura Rinaldi, MD; Andrea Marudi, MD;
Andrea Morelli, MD; Massimo Antonelli, MD; Mervyn Singer, MD, FRCA

Oxygen Therapy, No. (%)

Conservative Conventional Absolute Risk Reduction
(n =216) (n =218) (95% Cl) P Value

Conservative group: Primary outcome
94-98% ICU mortality 25 (11.6) 44 (20.2 0.086 (0.017-0.150) .01

Conventional group: Secondary outcomes

97-100% Shock 8 (3.7) 23 (10.6) 0.068 (0.020-0.120) .006
Liver failure 4 (1.9) 14 (6.4) 0.046 (0.008-0.088) .02
Bacteremia 11 (5.1) 22 (10.1) 0.050 (0.000-0.090) .049

CONCLUSIONS AND RELEVANCE Among critically ill patients with an ICU length of stay of 72
hours or longer, a conservative protocol for oxygen therapy vs conventional therapy resulted in
lower ICU mortality. These preliminary findings were based on unplanned early termination of
the trial, and a larger multicenter trial is needed to evaluate the potential benefit of this approach.

JAMA 2017



Syrgas och hjarnan — en sammanfattning

 Survival at 1 year in patients after mild to moderate stroke was greater
for those not receiving oxygen (Ronning and Guldvog; Stroke 1999).

* Hypotension, hypoxemia or regional anesthesia were NOT risk factors
for postoperative cognitive dysfunction (1ISPCOD, Lancet 1998)

* No difference in incidence of POCD between GA and RA (Rasmussen AAS
2003)

Is hyperoxemia a risk factor for dementia?
(Xenetidis and Campbell, Br J Psychiatry 2014)

En del negativa konsekvenser av syrgas I hjarnan ar kdnda men andra ar bara
spekulationer!




Cancer




Increased Long-Term Mortality After a High
Perioperative Inspiratory Oxygen Fraction During
Abdominal Surgery: Follow-Up of a Randomized Meyhoff et al A&A 2012

Clinical Trial
Table 2. Variables Assoclated with Long-Term
Mortality

Christian S. Meyhoff, MD, PhD,* Lars N. Jorgensen, MD, DMSc, { Jgrn Wetterslev, MD, PhD,¥
Karl B. Christensen, PhD,§ Lars S. Rasmussen, MD, PhD, DMSc,* and PROXI Trial Group
Hazards 95% confldence

100%

95%

- N Parameter ratlo Interval P
oty ozgen 80% oxygen 1.31 1.03-1.66 0.03
s Age per yr 103 (Lo1o4)  =0.001
Body mass index per kg/m= 0.97 (0.95-1.00) 0.04
Emergency surgery 1.49  (1.02-2.186) 0.04
o] ASA physical status class
| 1.00
75% 1] 1.44 (0.96-2.18) 0.08
1l 3.54 (2.24-5.57) =0.001
-y IV 12.53  (5.30-29.63) <0.001
Current smoking 1.30 (0.98-1.72) 0.07
65% Diabetes mellitus 1.43 (0.98-2.09) 0.06
Cardiovascular disease 0.86 (0.63-1.17) 0.33
Cancer surgery 2.52 (1.83-3.48) <0001
B o S eroperative plood transiusion . ) ) =0.

Values are as calculated by adjusted Cox proportional hazards model.
Cardiovascular disease is defined as any cardiovascular disease other than
hypertension.

Figure 2. Survival after abdominal cancer surgery. X-axis: Time after
surgery (days).

Patient som opereras for cancerkirurgi hade hogre risk for dod nar dem fick

80% syrgas perioperativt jamfort med 30%




Fysiologi av syrgas transport
Hur fungerar det, egentligen?



Fysiologl av Syrgastransport

Syrgas leverans (DO2)
* DO,/min = 1.39 x Hb x CO x SO,/100 (+ 0.03 x PaO,)

» Normal DO, &r|800 - 1400 ml/min_(ca 1000 ml/min) |
 Under anestesi behovs ca EOO - 250 ml/min syrgas |

 Darfor finns en stor “reserv’ av syrgas (som toms snabbt vid hypoxi)

« Maximalt 6kad transport genom okad Hb eller hjartminutvolym (inte
Okad saturation)

En mindre del syrgas ar 16s i plasma: 0,3 ml/100 ml blod (luft: 21 % syrgas)
Saturation (SO2) kan inte Overstiga 100% oavsett hur mycket syrgas man ger!

Trots att SO2 kan inte overstiger 100% kan PO2 (blodgas) visa hoga varden (40 — 60 kPa)



Extra syrgas — ar det nyttig?

« Om Hb och CO* ar konstant, beror syrgasleverans enbart pa SaO2 (saturation)
* Om Sa02 90%, DO2 =900 ml/min (normal 1000 ml)
* Om Sa02 95%, DO2 = 950 ml/min (normal 1000 ml)
« Om Sa02 100%, DO2 = 1000 ml/min (normal 1000 ml)

000 - 1070 m

* Vid 100‘%&&0risk syrgas utokas mangd syrgas i blod med 7%

OBS! Under anestesi behdvs ca 200-250 ml/min

* CO = cardiac output (hjartminutvolym)
FOr att 6ka syrgasleveransen ar det bast att optimera Hb och CO | forsta hand.

Vid noggrann preoxygenering har man en ’reservoir” av syrgas i lungorna (vid syrebrist)




Syrgas dissocliationskurva OBS!

HYPEROXI kan inte

upptéckas utom med
blodgas analys!

| Decreased P5 (increased affinity)
100

Ca 93%

(0]
o

Syresattning faller valdigt
snabbt nar SpO2 nar

ca 93% och ingen O2
levereras (t ex vid apné)

¢ Increased Pg
(decreased affinity)

: T Temperature

T Pco,

T 2,3-DPG

! pH

S
o

Hemoglobin saturation (%)
(0))
o

\®)
o

0 20 40 60 80 100
Oxygen partial pressure (mm HgQ)

Koeppen & Stanton: Bemne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved



Finns det risk for postoperativ hypoxi?

Lustgas anvands knappast
* Ingen risk for diffusion hypoxi utan lustgas!

Forsiktig vatsketillforsel perioperativt

« Lag risk for hypervolemi pa senare aren

» Regional analgesi (EDA/nervblock) anvands ofta for smartlindring

« Adekvat/bra andningsfunktion pa postoperativ avdelning

« Minimal risken for andningsdepression (om ingen morfin givits - EDA)
Reversering av muskelrelaxans mats rutinmassig

* TOF mats hos alla infor vackning (> 90% infor vackning)

PEEP under operation anvands oftast vilket minimera risken for
atelectasbildning

Pa friska patienter &r risken for perioperativt HYPOXI lag.

Risken for HYPEROXI ar, daremot, mycket hog idag!



Definitiv indikation for syrgas

* Prevention av hypoxi
* Vid induktion av anestesi/intubation pa I\VVA (pre-oxygenering)

* Vid extubation (minimera risken for eventuellt hypoxi; dock risk for atelectas vid
100% syrgasbehandling)

 Behandling av hypoxi
« Ambulans
* IVA
« Postoperativ vard/vardavdelning

 Hyperbarsyrgasbehandling (HBO)
« CO-forgiftning
 Prospektive randomiserade studier har inte visat positiv effekt av HBO vid
Inflammation

Fysiologiska principer bakom HBO-behandling &r helt annorlunda fran ’vanlig” hyperoxi!




Ganska mycket evidens att syrgas ar inte nodvandigtvis
bra for kroppen!

Hur forklara man den negativa
effekter av hyperoxi?

*Reactive oxygen species (syreradikaler)



Vad ar ROS (syreradikaler)?

* T.ex. superoxid, vateperoxid och hydroxylradikal

* Produceras vid normal syrgasmetabolism I mitochondria och spela en viktig
funktion i cell-signal och homeostasis

* Produktion kan Okas vid endogenous stimuli (inflammation, ?stress) eller exogenous
(miljo, traning, UV-radiation, hog syrgas m m)

« Anti-oxidanter fungerar som ”scavenger” for dessa fria radikaler (ROS)

 Om ROS ackumuleras leder det till apoptos (programmerad cell death) — detta kan
vara lokalt (myokardskada™, 1 lungorna m m) eller generellt (som vid sepsis —
multiorgan)

*myokardit kan vara resultatet av hdg ROS produktion

Ju mer syrgas som transporteras till cell, desto mer ROS produktion i

mitokondrie



ROS/Anti-oxidant

Oxidative Damage Causal Contribution to:
to:

Sources of ROS:

mitochondrial aging, heart disease, cancer,

respiratory chain, DNA Alzheimer's disease,

activated lipids inflammatory-immune

leukocytes, indoor i ins TTTTTTT= > injuries/autoimmune diseases
] proteins A Pl

and outdoor air (rheumatoid arthritis, lupus,

(cigarette smoke, I TTTE e > diabetes), AIDS, adult

radon, ozone), respiratory distress syndrome,

ultraviolet light, etc. etc.

NW=Z2PO=XOm-H2ZD
|
v

issicn fro i. Reactive Oxygen Species and Antioxidant Vitamins: Mechanisms of Action.
The American Journal of Medicine, Vol. 27, pa. 3A-75, ©1994 by Excerpta Madica Inc.

Anti-oxidant

Anti-oxidant (intra-cellular): superoxide dismutase, catalase, glutathione peroxidase
Anti-oxidant (extra-cellular):

Lipid soluble: Vitamin E (major effect): prevents heart disease/atherosclerosis,

and Vitamin A (minor effect)

Water soluble: Vitamin C: extra-cellular fluids including blood and plasma — primarily
scavanges ROS and other free radicals

OBS! Kroppen mar inte bra av for mycket antioxidanter (en balans ar viktigt!)




Broccoli
Blabar
Ginseng
Granatapple
Gront te
Guarana
Gurkmeja
Jordgubbar
Lakritsrot
Lingon

Lok
Mangostan
Morot
Nypon
Notter
Svarta vinbar
Oklart om vitamintabletter (antioxidanter) har samma effekt som “naturella” Tomater

vitaminer? Applen
Artor (Grona)




Yin-Yang (en balans i1 kroppen)

Stimuli

s 20 Wla

PMNs s/r ‘MC
actors/recepto

oea\“ i rs (DFS/I?S)

TLRs

TNF, TRAIL, APOLs, FASL

Alarmins
His EDN
Hep CCL11/eotaxin CCRs
TNF-a MPIF-2/eotaxin-2 CX3CR
ECFA IL-1,4,6,7,8,15 ... CCL13/mcp-4
COX/PGs Capases (1-10) PLs (PLA, PLC, PLD)

LOATs TGFs

Vascular tissue
B cell

Neuroendocrine
L T"lﬂlasma cell
Th,/Th,,
Treg
Antibodies
(IgE, 19G, IgM, IgD)

MMPs

EGF, VEGF, CAMs

Acute Inflammation

Balance
Growth-Arrest

Growth-Promote

Gro
s T factors/receptors e MC

NK DC .

Khatami M. Chronic Inflammation:
Synergistic Interactions of Recruiting
Macrophages (TAMs) and Eosinophils
(Eos) with Host Mast Cells (MCs) and
Tumorigenesis in CALTs. M-CSF,
Suitable Biomarker for Cancer

”OXidative Stress,, 1 Cell/kroppen ar normal Diagnosis! Cancers (Basel) 2014

Stimuli




Yin — Yang: En balans

STRESS

e S\103s, vatska, anestesidjupet mme———————————)



Syreradikaler och
OXIDATIV STRESS

Grundorsaker bakom cancer, allergier och aldrande

Denna oversikt svfiar till att ge en forstaelse av oxidativ stress 1 betvdelsen
forho)d forekomst av reaktiva syreradikaler 1 celler och vavnader.
Se dven: ANTIOXIDANTER — for skydd mot svreradikaler

Rapport till Cancer- och Allergifonden

Tillampad biokemisk miljo- och halsoforskning

GoOran Petersson
Professor, Kemisk Miljovetenskap Kemi- och Bioteknik, Chalmers
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Review Article

Oxidative Stres®and the Pathogenesis of Alzheimer’s Disease

Yan Zhao'! and Baolu Zhao?

3. Mitochondria Dysfunction and Oxidative
Stress in AD

Mitochondrial respiratory chain is a major site of ROS production in the cell, and
mitochondria are particularly vulnerable to oxidative stress

Regardless of a primary or secondary event, oxidative stress is an important

factor contributing to the development of Alzheimer’s disease.

Oxidative Medicine and Cellular Longevity Volume !a$, Article ID 316523



Marathon Running as a Cause of Troponin Elevation: A Systematic Review
and Meta-Analysis

STEVEN REGWAN, D.O., EDWARD A. HULTEN, M.D., SHAUN MARTINHO, D.O.,
JENNIFER SLIM, D.O., TODD C. VILLINES, M.D., JOSHUA MITCHELL, M.D.,
and AHMAD M. 5LIM, M.D.

Cardiclogy Service, San Antonio Military Medical Center, San Antonio, Tevas Cardiology Service, Walter Reed Anmy Medical Center,
Washingtom, DC

16 studies included

Results: In these studies 6/940 (0.6%) of subjects had increased troponin prior to the race, compared to
579/936 (62%) with increased troponin after the race (P < 0.001).

The weighted pooled incidence of new increase in troponin at 24 hours post-marathon was 51% (95% CI
0.33-0.69, 1>=98%, P < 0.001).

The odds ratio of developing troponin positivity to a level above the cut-off for AMI was 39.10 (14.80 -
103.27, 1°=0, P < 0.001).

Discussion: Inflammatory marker release may be a cause of increased TnT. Specifically IL-6, a pro-
inflammatory cytokine as well as tumor necrosis factor alpha (TNF-alpha), has been shown to play an integral
role in the release of troponin biomarkers from the cytoplasm of cardiac myocytes

Hard traning kan leda till 6kad troponin (TnT) (en obalans i systemet?/ syrebrist i cellen?)
J Interven Cardiol 2010;23:443—-450




Review m

Reactive oxygen species: role in the development of cancer and

various chronic conditions
Gulam Waris! and Haseeb Ahsan *2

Address: 1Moores UCSD Cancer Center, University of California at San Diego, La Jolla, CA 92093, USA and 2Department of Dermatology,
University of Wisconsin — Madison, Medical Science Center, Madison, WI 53706, USA

Endogenous sources Exogenous sources
Mitochondria v light
Peroxisomes lenizing radiation
Cytochrome P450 Inflammatory cytokines
Pathogens
" /
ROS

}

Oxidative stress

!

Damage to Nucleic acids,
Proteins and Lipids

!

Chromosom al insta bility,
Mutations

Loss of organelle functions,
Membrane damage

| Journal of Carcinogenesis 2006, 5:14

Cancer



Min slutsatsen

Postoperativ syrgas:

Syrgas ar ett lakemedel och ska ges till patient om hypoxi forekommer
(SpO2 < 90-92%) eller dar risken for att utveckla hypoxi ar stor

Syrgasbehandling borde individualiseras och inte ges till alla
rutinmassigt!




Rutin syrgas till alla postoperativt?

Syrgas ar en van nar det behovs, men kan vara skadlig,
och skall INTE anvands som rutin till ALLA!




Ar hog syrgaskoncentration en riskfaktor for perioperativa
komplikationer? En prospektiv, randomiserad studie hos aldre
patienter som genomgar karlkirurgi.
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Karlstad, Linképing, Stockholm
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