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Udrzitelnost
v anestezii

“Tohle mohl byt email.”



Konflikt zajmu

- Zaméstnanec FN Plzen;
- Zaméstnanec LFP UK;
- Bez placené prednaSkové
¢mnosti;
- Bez ¢lenstviv poradnich sborech;
-  Bez vyzkumnych projekti
a grantd.

...bez konfliktu zajm1.
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“Ekologicka udrzitelnost je schopnost udrzet ekologickou rovnovahu v prirozeném prostredi nasi
planety a zachovat pfirodni zdroje pro blaho soucasnych i budoucich generaci.” Microsoft
Corporation

“Udrzitelny rozvoj je takovy rozvoj, ktery napliuje potreby pfitomnych generaci, aniz by ohrozil
schopnost budoucich generaci napliovat potreby své."
(Brundtland, et al., 1987: Meze rUstu).
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= problém nékoho jmého
(Somebody Else’s Problem
= SEP)

Soucasti neviditelneho pole
fungujiciho na principech
bistromatiky;,

Viyuziva tendenci jedince
Ignorovat veci,

které nedokaze/nechce
Jjednoduse akceplovat.

D.Adams: The Hitchhiker’s Guide to the
Galaxy




Emise SlehI’kOV)'/Ch plynl°1 (Greenhouse Gas Emissions = GGE)

EU27 zarok2023:3221.79 miliont tun CO2 eq Crippa, M., Guizzardi, D., Pagani, F., Banja, M., Muntean, M., Schaaf, E., Monforti-
Ferrario, F., Becker, W.E., Quadrelli, R., Risquez Martin, A., Taghavi-Moharamli, P.,
Globalng za rok 2023:52 962.90 miliont tun CO2 e q Koykka, J., Grassi, G., Rossi, S., Melo, J., Oom, D., Branco, A., San-Miguel, J., Manca,

G., Pisoni, E., Vignati, E. and Pekar, F., GHG emissions of all world countries,
Publications Office of the European Union, Luxembourg, 2024, doi:10.2760/4002897,
JRC138862

Zdravotnicky sektor se podili:
—4.4-5.2% na GGE;
—4.2% na celkové produkciodpadu.

‘Pokud by zdravotnicky sektor byl stat,
Jednalo by se o patého nejvétsiho
producenta sklenikovych plynu na cele

planete.”

Z toho anestezie a intenzivni péce:

— 2% na zdravotnickych GGE;

—20% na produkciodpadi;

— V celkovém métitku “pouze” 0.1% na
glob4alnim oteplovani.

Karliner, Josh, and Scott Slotterback. “Healthcare’s Climate Footprint.” Arup.com, Arup, 1 J Karliner, S Slotterback, R Boyd, B Ashby, K Steele, J Wang, Health care’s climate footprint: the
Sept. 2019, www.arup.com/insights/healthcares-climate-footprint/. Accessed 15 Sept. 2024. health sector contribution and opportunities for action, European Journal of Public Health, Volume
K 30, Issue Supplement_5, September 2020, ckaal65.843,

} . Y [.'.'. | hitp /doi.org/10.1093 /curpub/ckaa 165.843
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Emise sklenikovych plynt

3.1% . .
HECs, PFCe, SFo and NFs Global Warming Potential (GWP ) GWP plyny
(Potencial globalniho oteplovani) CH4 =27-30
N20O =273
‘Kolik energie pohlti emise 1 tuny plynu F-plyny = 0.5-24 300

za dany cas.”

Referenc¢niplyn je CO2 s hodnotou 1
za dobu 100 let.

https://www.epa.gov/system/files/styles/large/private/images/2024-04/gases-
by-fluorinated-2024.png?itok=8 SHs Tr-2

About F-gases. Climate Action. https://climate.ec.europa.eu/eu-action/fluorinated-

Environmental Protection Agency. (2024, August 8). Understanding Global Warming Potentials. EPA. greenhouse-gases/about-f-gases_en

https://www.epa.gov/ghgemissions/understanding-global-warming-potentials
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Maly chemik: Volatilni anestetika

Sevofluran Desfluran
F.C O F “Od roku 2016 se znecCisténi atmosfery desfluranem
3 N

zvysuje, sevofluranem stagnuje a halothanem

a isofluranem snizuje.”
CF;

By Benrrl01 - Own work, Public Domain,

el Sl s Desfluran se podilina tvorbé GGE 2 80% vramcivSech

sledovanych volanestetik.

Latka Doba sctrvani | Radiaéni PGOxm ,
v atmosféfe [rok] | Géinnost y
W.m~.pph’! . W % v r

5 W trcimmermmn N20 bylze studie vylou¢en pro nemoznostrozligeni

Isofluran 32 0.453 1401"/18(

Sevofluran | 1,1 0351 349777440 01 ¥ 1 & 1 A

Sevofluran_| 1. 03 el 7droje pivodu. Podilise vSak na destrukciozonoveé K 2 R-O
PGO = potencil globilniho oteplovini za dobu 20, 100 ASIAAA ané vazbe.
Radiaéni t¢innost uvedena v Wm™ na ppb (partes per bi -
ODP = potencil deplece 0zonu (ozone depletion potential) — Snadnéjinahradimolekulu uhliku nez molekulu

fluoru;

— NiZ5i polo&as sevofluranu v atmosfére.

McGain F, Muret J, Lawson C, Sherman JD. Environmental sustainability in anaesthesia and critical care. Br J Anaesth. 2020 Nov;125(5):680-692. doi: 10.1016/j.bja.2020.06.055. Epub 2020 Aug 12. PMID:
32798068; PMCID: PMC7421303.




Enviromentalni dopady inhalaCnich anestetik

Stanovisko CSARIM (3/2020) z prosince 2020.

Celkovy dopad volatilnich anestetik

Sevofluran, de
gas)1N20 i
sklenikové
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Doporuceni?

CESKA SPOLECNOST AN ESTE%IE lﬁtzgés}(mcs

A INTENZIVNI MEDICINY €LS JEP

CZECH SOCIETY OF ANAESTHESIOLOGY I

AND INTENSIVE CARE MEDICINE te b
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Enviromentalni dopady inhalaCnich anestetik

Stanovisko CSARIM (3/2020) z prosince 2020.

Obecnym vychodiskem postoje k pfedmétné problematice by mél byt princip etické povinnosti
a spolecenské odpovédnosti anesteziologt minimalizovat $kodlivé dopady své praxe na Zivotni
prostiedi '*. Vybér inhalaéniho anestetika ma byt determinovan v prvni fadé posouzenim
poméru klinické prospésnosti a rizika pouziti dané latky pro individualniho pacienta, nikoliv
existenci environmentalniho rizika. Pokud mame mozZnost volby mezi anesteziologickymi
technikami s identickym pomérem pfinos/riziko pro konkrétniho pacienta, pak pfi jejich vvbéru
zZvazujme rovnéz souvisejici environmentalni dopad.

Pro snizovani poluce ovzdusi v souvislosti s pouzitim inhalacnich anestetik lze formulovat

nasledujici principy:

a) jsou-li dostupné, doporuéujeme preferovat uzaviené systémy se zpétnym vdechovanim a
s nizkym nebo minimalnim pfikonem &erstvych plynt,

b) jsou-li dostupna, doporucujeme preferovat inhalaéni anestetika s nejniz$i hodnotou
GWP/CDE %7,

¢) jako nosnou smés doporuéujeme preferovat kombinaci kysliku se vzduchem bez pouziti
oxidu dusného.




“A kde je ten odpad?”
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Perioperacni tvorba odpadu

e Uhlikova stopa jednorazovych
o 12-65% z GGE nemocnic; pomiicek:

~ 2 4 71 s V7 AN NT/o o~ TNIL Lt l L~ MY Mt T Mot
Nemocniéni odpad Operacni odpad
Nebezpeény odpad
5.0%
Infekeni odpad
10.0% P Infekéni odpad
25.0%
Smésny odpad
50.0%
Recyklovatelny odpad
25.0%

Komunaini odpad
85.0%

ANietes Uy ity T ALILG 44 AYCUAR Arh) AL AT+ 2 HAV UL MUAL SUUAPA LIS Vi A Umauis uoes aas 20y v uassssavas susyau@Bl OPETAICLIU. sttty s1ay Duai s Y P UM UT S Wa P VS DN I DU AT AV Y LA AV o s i

10.1177/01410768231166135. Epub 2023 Apr 13. PMID: 37054734; PMCID: PMC10331364.

Buhre, Wolfgang; De Robertis, Edoardo; Gonzalez-Pizarro, Patricio. The Glasgow declaration on sustainability in Anaesthesiology and Intensive Care. European Journal of Anaesthesiology 40(7):;p 461-464, July 2023. |
DOI: 10.1097/EJA.0000000000001862

White, S.M,, Shelton, C.L., Gelb, A W., Lawson, C., McGain, F., Muret, J.,, Sherman, J.D. and (2022), Principles of environmentally-sustainable anaesthesia: a global consensus statement from the World Federation of
Societies of Anaesthesiologists. Anaesthesia, 77: 201-212. https://doi.org/10.1111/anae.15598
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Enviromental Sustainability from anesthesia provider's perspective: a qualitative study

Odpad spojeny s podanim anestezie Pouzivani jednorazovych pomiicek

Environmentalni dopad anestetik

Plytvani elektfinou a vysoka spotreba energii

Peclivé planovani zasob materialu a lIéciv
Recyklace a znovupouzivani

Podpora ostatnich koleg( v udrzitelném chovani

Nutnost ziskani znalosti a uéeni se novym vécem

Neochota zménit zavedené normy a neschopnost adaptovat se novym postupiim
Bezpecnost pacienta a hygienické standardy Chybéjici moznosti a prostredky v implementaci udrzitelného chovani

Gasciauskaite G, Lunkiewicz J, Spahn DR, Von Deschwanden C, Néthiger CB, Tscholl DW. Environmental sustainability from anesthesia providers' perspective: a qualitative study. BMC Anesthesiol. 2023
Nov 17;23(1):377. doi: 10.1186/s12871-023-02344-1. PMID: 37978425; PMCID: PMC10655271.
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The Glasgow Declaration on Sustainability
in Anaesthesiology and Intensive Care

Buhre, Wolfgang; De Robertis, Edoardo; Gonzalez-Pizarro, Patricio. The Glasgow declaration on sustainability in Anaesthesiology and Intensive Care. European
Journal of Anaesthesiology 40(7):p 461-464, July 2023.| DOIL 10.1097/EJA.000000000000 1862

Konflikt: Jak s nim nalozit:

Bezpecipacienta x Udrzitelnost E — Multidisciplindarni pfistup;

Podfinancovanix Udrzitelnost — Diskuze;

Dostupnost x Udrzitelnost — Prace s udrzitelnosti v rdmci

naSich moznosti;

Neplésts COP26 2021 v Glasgow.
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The Glasgow Declaration on Sustainability
in Anaesthesiology and Intensive Care

Medication use Energy use Circularity in

processes and
waste

Medicine choice HVAC optimisation Circularity in processes
Reducing medicine Lighting Medical devices

wastage Electrical equipment Medicine waste management
Low-flow anaesthesia Sustainable energy Waste water management
Limiting the use of F—gases generation Reusable items

and nitrous oxide Preventing energy loss Recycling

The Glasgow declaration on sustainability in Anaesthesiology and Intensive Care, European Journal of Anaesthesiology | EJA40(7):461-464, July 2023.
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European Society of Anaesthesiology and Intensive

Care Consensus Document on Sustainability
EI&®

Scope of
recommendations

Waste Waellk
and supply chain

Direct emission Energy use optimization ing and self-

care enhancement

CAREON FOOTPRINT

PERIOPERATIVE SUSTAINABILITY

Gonzalez-Pizarro, Patricio; Brazzi, Luca; Koch, Susanne; Trinks, Alexandra; Muret, Jane; Sperna Weiland, Niek; Jovanovic, Gordana; Cortegiani, Andrea; Fernandes, Tiago David; Kranke, Peter; Malisiova, Anna;
McConnell, Paul; Misquita, Lucia; Romero, Carolina ilotta, Federico; De Robertis, Edoardo; Buhre, Wolfgang; the Sustainability National Representatives. European Society of Anaesthesiology and Intensive Care
consensus document on sustainability: 4 scopes to achieve a more sustainable practice. European Journal of Anaesthesiology 4 1(4):p 260-277, April2024. | DOL 10.1097/EJA.0000000000001942
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Take -home message(s)

“ : . We need millions of people doing it imperfectly’
Did you know? ﬁ

* Anaesthetic gases contribute as
much as 5% of the total carbon

footprint of the hospital. .
European Society of

Anaesthesiology
and Intensive Care
Consensus Document on

» Desflurane has 20 times the global
warming potential of sevoflurane.

- 1 MAC hour of sevoflurane is equivalent CO2
.. emissions to driving from here to Prince Charles. 1C

=* 1 MAC hour of desflurane will get you all the way SUStainabi"ty
to Bundaberg.

What can you do?
» Consider using TIVA or switching to

sevoflurane The G|a§90W
* Use the lowest appropriate flows DeC|arat|0.n. on
e Use ET control mode to minimise Sustainability

required gas to maintain MAC in Anaesthesiology and

Intensive Care

18
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Further reading

e Green ICU - Environmental Sustainability in
Intensive Care (Podcast)
https://www.esicm.org/esicm-talk-green-icu-
environmental-sustainability-in-intensive-care/

° The European Green Deal (main website)
https://commission.europa.cu/strategy-and-
policy/priorities-2019-2024/european-green-
deal en

° The Paris Accord- United Nations (main
website)
https://www.un.org/en/climatechange/paris-
agreement

° Overview of Greenhouse Gases (website)
https://www.epa.gov/ghgemissions/overview-
greenhouse-gases

e About F-gases (article)
https://climate.ec.europa.cu/eu-
action/fluorinated-greenhouse-gases/about-f-
gases en

e Understanding Global Warming Potentials
(article)
https://www.epa.gov/ghgemissions/understan
ding-global-warming-potentials

Yang L, Hubert J, Gitundu S, Brovman E, Cobey F.
Carbon Footprint of Total Intravenous and
Inhalation Anesthesia in the Transcatheter Aortic
Valve Replacement Procedure. J Cardiothorac
Vasc Anesth. 2024 Jun;38(6):1314-1321. doti:
10.1053/j.jvca.2024.02.027. Epub 2024 Feb 22.
PMID: 38490897.

Carbon footprint of inhalationaland total
intravenous anaesthesia for paediatric
anaesthesia: a modelling study

Narayanan, Hrishiet al.

British Journal of Anaesthesia, Volume 129, Issue
2,231-243

Wyssusek K, Chan KL, Eames G, et al.
Greenhouse gas reduction in anaesthesia
practice: a departmental environmental strategy.
BMJ Open Quality 2022;11:e001867. doi:10.1136/
bmjoq-2022-001867
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https://www.esicm.org/esicm-talk-green-icu-environmental-sustainability-in-intensive-care/
https://www.esicm.org/esicm-talk-green-icu-environmental-sustainability-in-intensive-care/
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://www.un.org/en/climatechange/paris-agreement
https://www.un.org/en/climatechange/paris-agreement
https://www.epa.gov/ghgemissions/overview-greenhouse-gases
https://www.epa.gov/ghgemissions/overview-greenhouse-gases
https://climate.ec.europa.eu/eu-action/fluorinated-greenhouse-gases/about-f-gases_en
https://climate.ec.europa.eu/eu-action/fluorinated-greenhouse-gases/about-f-gases_en
https://climate.ec.europa.eu/eu-action/fluorinated-greenhouse-gases/about-f-gases_en
https://www.epa.gov/ghgemissions/understanding-global-warming-potentials
https://www.epa.gov/ghgemissions/understanding-global-warming-potentials
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