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Vyhody inhalacni anestezie proti TIVA

1. Obecné vyhody

2. Bezpecnost (bdéni, komplikace)

3. Spokojenost ?
4. PONV

5. Vyvedeni z anestezie

6. Mortalita

/. PND



Sevo — des - iSO

Pocet randomizovanych Pocet
Charakteristiky kontrolovanych studii (RCT)  pacientt
* Inhalacni anestezie
Celkovy pocet randomizovanych .
* 80 % vSech celkovych anestezii na celém svéeté kontrolovangch studi (RCT) 3 55199
* Pro fadu anesteziologu snazsi nez TIVA Typ anestetika
* Snadna riditelnost sevofluran 258 15 040
 Sevo koeficient rozpustnosti krev/plyn v rozmezi A Desfluran 77 3481
O’ 6_0'7 Isofluran 67 3688
* Des A krev/plyn 0,424, méné rozpustny nez N20,
Nespecifikovéno 4 4844

0,54 (mozek/plyn)

* [s01,43

https://www.bjanaesthesia.org/article/S0007-0912(25)00099-6/fulltext



Des a sevo

* Nizka rozpustnost v krvi - rychlé uvedeni a vyvedeni do a z anestezie

* 1 hod anestezie vyvedeni s des za 6 minut, sevo 18 min

* Alveolarni koncentrace se rychle priblizuje vdechované koncentraci
desfluranu - rychla titrace hladin anestetika bez nutnosti vysokého

navyseni MAC

* Predvidatelny profil zotaveni



1.

2.

3.

4.

Vyhody IA v anesteziologické praxi

IA
Ovlivnéni prenosu na synapsich
supraspinalné a spinalné

* Delsi u¢inek relaxancii, méné spinalnich reflexd

LepSi monitorace (pomoci EEG + MAC)
Casoveé kratsi tvod

Automatickeé syceni

TIVA
1. Ovlivnéni prenosu na synapsich

pouze supraspinalné

2. Omezena monitorace pouze na EEG
3. Delsi uvod

4. Automatické syceni



http://www.jmatonline.com/PDF/1187-1192-PB-98-12.pdf
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NizsSi davky a prodlouzeni UCi

Recovery criteria in the fowur Crroups

Sevoflurane =" Propofol|

Rocuronium Cisatracurium Zocuronium  Cisatracurium

(n=20) (n=20) (n=20) (n=20)

T, (min) 18(48) 19(45) 15(33) 16(6.3)
T, (min)  31(80) 37(89)" 23(58) 30(10.1)

Recovery 13(3.3) 18{45)7 9(2.5) 14 {3.8)°
index (min)

TOF,, (min) 36(7.8)° 44 (6.4)7 29(62) 34(6.7)
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Compearison between the cumulative dase-response curves of cisalracurim

Sevoflurane
= TIVA
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0.3 mg/kg3 E
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--------------------------------- Comparison between the cumulaiive dose-response curves of FoCLrom i

~ 30
ﬂi_,!'?@.‘i‘e‘ﬂf une’sl‘hﬂu‘, 7 P = (L05. same anesthetic, dfjffﬂ!ﬂf = 20 4 underu’rr._‘lﬂurame versus propofol anesthesia,
O PSP EEE R EE
o
4] 100 S 300 40 500
Cumulative rocuronium Dose ilg/kg)
Group P Group D Group S p-value

Propofol (mg)
Fentanyl (mcg)
Vecuronium (mg)

Fluid replacement (ml)

933.84+295.81

130.80+47.71
7.52+1.53

1,280.00+705.80

127.20+£25.74

116.80+32.04
6.40+1.71

932.00+445.30

161.88+104.76
120.21£29.98
7.46+1.98
1,054.00+261.80

N/A
0.38
0.05
0.05
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Figure 3: Return of protective airway reflexes after sevoflurane and desflurane-
based anesthesia (measured as ability to swallow 20 ml of water without coughing
or drooling) (adapted from McKay et al. Br J Anaesth 2010;104:175-82.)

e desfluran vykazuje silnéjsi kardioprotekci nez propofol

» sevofluran nevykazuje zadny vyznamny rozdil

* Bez vlivu na tonus hornich cest dychacich (x propofol)

BMC Anesthesiology

Research article | Open Access | Published: 27 August 2020

* Brzky navrat polykani

Effects of Desflurane and Sevoflurane anesthesia on
regulatory T cells in patients undergoing living donor
kidney transplantation: a randomized intervention
trial

e Kdy? se ,vytahne” PZK, nic se nedéje na rozdil od TIVA

Arpa Chutipongtanate, Sasichol Prukviwat, Nutkridta Pongsakul, Supanart Srisala, Nakarin Kamanee,

Lze uvést do anestezie i inhalacné



Vyhody |A

Imunitni

» ZlepSeni funkce grafu v transplantologii

* Priznivy efekt u Ca prsu

e ZachovaniIL2/IL4 a CD4/CDS8 T bb.

* Des tlumi expresi MMP9 u TU, autoimunity a infek€nich onemocnéni

e NizSi zanétliva odpoveéd a plicni poskozeni nez u propofolu
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Effects of propofol and desflurane anaesthesia on the alveolar
inflammatory response to one-lung ventilation'

British Joumnal of Anaesthesia 99 (3): 368-75 (2007)

T. Schilling', A. Kozian!, M. Kretzschmar!, C. Huth?, T. Welte?, F. Biihling?,
G. Hedenstierna® and T. Hachenberg!
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J Med Sci1 2020;4004): 181-186

DOL: 10.4103/jmedsci.jmedsei 224 19 ORIGINAL ARTICLE jj'-

A 10-year Retrospective Analysis on the Incidence of Anesthesia Awareness with
Recall in Adult Patients under Total Intravenous Anesthesia

\V4 \V4 /
B ‘ Z p ‘ < I I O St ‘ I I | Ke-Li Wu', Zhi-Fu Wu™, Meng-Fu Lai’, Yi-Hsuan Huang’, Wei-Cheng Tseng’, Jen-Yin Chen™, Hou-Chuan Lar’
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British Journal of Anaesthesia

Safety and recovery profile of patients after inhalational
anaesthesia versus target-controlled or manual total intravenous
anaesthesia: a systematic review and meta-analysis of randomised

controlled trials

Nicolas Daccache?

ClassIntra® v1.0 classification of intraoperative adverse events (iAE)

385 randomizovanych kontrolovanych studii (RCT) vice nez 55 000 pacient, od

Jakakoliv odchylka od idealniho
pribéhu operace, ktera vyzaduje

I11

IV

1995 do 2024

dodatecnou stredné zavaznou

1é¢bu nebo intervenci. Pacient

ma zavazné symptomy, které

jsou potencialné zivot ohrozujici

a/nebo mohou vést k trvalému

postiZeni.

Jakakoliv odchylka od idealniho
pribéhu operace, ktera vyzaduje
zavaznou a urgentni lé¢bu nebo

intervenci. Pacient ma zivot
ohrozujici symptomy a/nebo
trvalé postizeni.

Krvaceni: Krvaceni z cévy velkého kalibru s prechodnou
hemodynamickou nestabilitou; nutna sutura, podvaz nebo
krevni transfize.

Poranéni: Transmuralni léze stieva vyzadujici segmentalni
resekci.

Kauter: Zavazné popaleninové poranéni vyzadujici
chirurgickou nekrektomii.

Arytmie: Arytmie vyzadujici podani antiarytmika;
prechodny hemodynamicky efekt.

Krvaceni: Zivot ohroZzujici krvaceni vyZadujici splenektomii,
masivni transfuzi nebo pobyt na JIP.

Poranéni: Poranéni centralni tepny nebo Zzily vyzadujici
rozsirenou strevni resekci.

Kauter: Zivot ohroZujici popaleninové poranéni (napt. vznik
ohné) vyzadujici 1écbu na JIP.

Arytmie: Arytmie vyzadujici elektrickou kardioverzi,
defibrilaci nebo prtijeti na JIP.

Inhalation anesthetic TIVA, Risk ratio Risk ratio
Study or Subgroup Events Total Events Tatal Weight M-H, random, 35% CI M-H, random, 95% CI
Ankichatty 2011 ] 20 0 20 Mot estimable
Bassuoni 2012 0 64 4 62 0.2% 0.11 (0,01, 1.96) -
Beck-Schimmer 2015 20 50 24 48 34% 0.80 (0.51,1.24) ———
Beck-Schimmer 2016 a0 230 38 230 3.3% 0.79(0.51,1.23) —lr
Cao 2023 134 547 143 598 5.2% 0,84 (0,76, 1.15) =8
Chaakban 2013 ] 15 o] 18 Mot estimable :
Chang 2022 14 a5 5 a5 1.4% 2,80 (1.13, 6.04) ——
Cilterio 2012 4 138 1 138 0.8% Q.68 (0.20, 2.34)
Cok 2011 13 20 13 20 3.3% 1.00 (0.63,1.58) ——
Conna 2008 18 27 40 27 MNat estimable
Dai M 2021 & 58 3 58 0.7% 2.00 (0.53, 7.62) —
De Gala 2017 ] 86 T a8 1.2% 1.17 (0.44, 3.08) —_——
De Her 2004 1 2 50 6 o 06% 0.13 {0.03, 0.61}
Dz Hert 2004 2(p v des) 1 a0 4 a0 0.3% 0.25(0.03, 2.19) -— T
D Hert 2004 2(p vs sevio) 1 a0 4 0 0.3% 0.25 (0,03, 2.19) - —
Dossow 2007 10 16 3 13 1.1% 2.80 (1.01, 8.30) - |
Duan 2022 22 144 20 145 26% 1.1 {0.63, 1.04) —
Dubowitz 2021 4 72 1 74 0.3% 4.11 (0.47, 35.90) ——
Enlund 2023 34 B29 36 841 32% 0.96 (0.61, 1.52) o
Flier 2010 T 41 12 43 1.6% 0.61 (0,27, 1.40) —_—
Guo 2020 B 17 3 "7 0.7% 2,00 {0.51, 7.81) —
Haldar 2020 (prop & des) 1 a0 0 a0 0.1% 3.00 (0.13, 70.83) »
Haldar 2020 (prop vs. sevo) 2 an 0 30 0.2% 5.00 {0.25, 99.95)
Hans 2008 35 102 1 102 0.3% 35.00 (4.89, 250.65) E
Hassan 2017 18 55 25 55 31% 0.72 (0.45, 1.16) —
He 2022 128 262 136 282 5.5% 0.94(0.,79,1.12) —
Ji 2018 3 an 1 30 0.3% 3.00 (0,33, 27.23) -
Jia 2018 ] 33 1] 34 Mot estimable
Jos 2021 4 66 2 85 0.5% 2.00 (0,38, 10.55) >
Karam 2023 25 1] 7 65 1.8% 3,36 (1,56, 7.24) I—'— I
Kawanishi 2022 1 26 8 24 0.3% 0,15 (0,02, 1.19)
Keller 2005 (prop vs iso) 0 20 0 0 Mot estimable
Keller 2005 (prop v sevo) 0 20 0 20 Mot estimable
Kim SH 2022 g 60 2 ] 0.5% 2.50 (0.50, 12.38) —F s =
Kochs 2000 21 279 14 274 2.2% 1.47 (0,76, 2.84) ———
Landani 2014 5 92 7 93 1.0% 0.72 (0.24, 2.19)
Li 5 2021 15 33 5 a5 1.4% 3.18 (1.30, 7.77) | I — |
Liu 2014 2 28 3 34 0.5% 0.81 (0,15, 4 51)
Lius 2024 6 a8 14 38 1.5% 0.43 {0.18, 1.00) [
Li XF 2021 (prop vs des) as 184 38 179 38% 0.90 (0.59, 1.35) -
Li XF 2021 (prop vs savo) 38 183 a8 179 37% 1.00 {0.68, 1.49) s
LiY 2021 3 272 2 272 0.4% 1.50{0.25, 8.91)
Lersmradee 2006 3 160 5 160 0.6% 0.60 (0,15, 2.47) —
Luniz 2004 12 a2 a 32 1.8% 1.50(0.71,3.17) =
Mahmoud 2011 3 28 10 25 0.9% 030 (0.09086) [————F
Manhajan 2024 30 50 3 50 4,3% 0.97 (0.71,1.32) ——
Margarit 2014 2 a0 2 30 0.4% 1,00 (0,15, 6.64)
Markovic Bozic 2016 2 20 2 20 0.4% 1.00 (.16, 6.42)
Mighra 2005 1 3o [¥] 30 0.1%: 3.00(0.13, T0.83)
Moro 2016 ] 1] 3] 54 1.2% 1.45 (D.55, 3.79) ]
Mutch 19595 3 13 2 14 0.5% 1.62 (0.32, 8.18)
Mayak 2022 13 L1 17 46 24% 0.76 (D42, 1.39) E——— P
Nisuwenhujis-Moaka 2017 2 19 3 18 0.5% 0.83 (0.12, 3.35)
0O'Gara 2022 4 18 a 2 0.8% 1.22 (0.35, 4.22) —
Panditrao 2013 2 20 3 20 0.5% 0.67 (0.12, 3.57)
Potocnik 2015 1 17 5 19 0.3% 0.22 (0.03, 1.73) -
Quintao 2022 28 B a3 74 37% 0.78 (0.52,1.15) e
Rooea 2003 2 3z 3 36 0.4% 0.75 (0,13, 4.21)
Shen 2014 4 O 2 60 0.5% 2.00 (0.38, 10.51)
Song 2010 5 50 4 50 0.8% 1.25 (0.36, 4.38) —
Suryagrakash 2013 (peop vs des) 2 52 3 -] 0.4% 0.50 (0.09, 2 85)
Suryaprakash 2013 (prop vs sevo) 2 48 3 39 0.4% 0.54 (0,10, 3.08)
Tang 2014 15 99 ] 101 1.6% 1.91(0.85, 4.31) -
Tang 2019 1 55 4 55 0.3% 0.25 (0.03, 2.17) I
Tian 2017 3 H 2 3 0.5% 1.50 (0.27, B.36) 1
Tsuchiya 2018 18 84 7 a2 1.6% 252 (1.10, 5.74) e — I
Wang 2024 5 23 3 23 0.7% 167 (0.45 6.17) —_— .
Xiong 2023 17 14} 9 46 1.9% 1.45(0.71, 2.95) -1
Xu 2014 & 20 7 20 1.4% 0.86 (0,35, 2.10) e, PR
Yang 2010 B ao 5 30 1.0%% 1.20 (D.41, 3.51) — 4l
Yao 2023 1 ;] 1 -] 0.2% 1.00 (0.06, 15.62) -+ *
Zangrillo 2011 3 44 3] A 0.7% 0,50 (0,13, 1.87) ——
Zhang ¥ 2024 8 az 10 3z 1.7% 0.80 (D36, 1.78) T—
Zhang YT 2024 (p vs. des) 59 185 87 183 4.8% 0.67 (0,52, 0.87) I
Zhang YT 2024 (p vs. sev) 76 185 87 183 5.0% 0,86 (0,89, 1.00) —
Zhao 2017 3 40 3 40 0.6% 1,00 (0,21, 4.66)
Total {95% CI} 6495 6435  100.0% 1.00 (0.88,1.12) 4 L 3 6
Total events 1033 1058

T

Heterogeneity: Tau?=0.08; X*=100.57, df=63 (P=0.001); F=37%
Teest for overall effect: Z=0.04 (P=0.97)

T T T
01 02 0.5 1 2
Fawvours (inhalation)

]

Favours (TIVA)
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Subgroup RCTs Patients Effect estimate (95% CI)

All RCTs 70 12 930 + 1.00 (0.88, 1.12)

TC | X | A TIVA administration
method

TCI 20 36089 o 0.89 (0.66, 1.21)

Parmacokinetic model|

QUALITY AND PATIENT SAFETY - Volume 134, Issue 5, P1474-1485, May 2025

Marsh 3 374 | * 2.73 (0.14, 53.42)

BJA

British Journal of Anaesthesia

¥, Download Full Issue

. . ] Schnider 3 267 —— 0.83 (0.55, 1.26)
Safety and recovery profile of patients after inhalational '

anaesthesia versus target-controlled or manual total intravenous Manual infusion 50 9271 . 1.03 (0.90, 1.17)
anaesthesia: a systematic review and meta-analysis of randomised
controlled trials  Nicolos Daccache*

Inhalational anaesthetic

Sevoflurane

1.06 (0.92, 1.23)

Desflurane 0.81 (0.64, 1.02)

Isoflurane 1.05 (0.73, 1.51)

* Des nejméné komplikaci

Patient age
Adult 67 12 680 * 0.98 (0.87, 1.10)
Paediatric 3 250 le 1.21 (0.16, 9.16)
Type of surgery
Cardiac 13 2230 ' 0.89 (0.73, 1.08)
Noncardiac 57 10 700 + 1.05 (0.91, 1.21)

https://www.bjanaesthesia.org/article/S0007- - e oo
0912(25)00099-6/fulltexts#tbl1 Rislcratio jRuSiiies o S




TCI x 1A

Outcome

QUALITY AND PATIENT SAFETY - Volume 134, Issue 5, P1474-1485, May 2025

|| Download Full Issue JBr'msh Journal of Anaesthesia

Safety and recovery profile of patients after inhalational
anaesthesia versus target-controlled or manual total intravenous

anaesthesia: a systematic review and meta-analysis of randomised
controlled trials Nicolas Daccache*

Patients Effect estimate (95% Cl)

Dichotomous outcomes

PONV 154 23917 & ? 1.50 (1.39, 1.62)
W‘“ﬁ;ﬂﬁ;ﬁ:ﬂ”‘“ 40 5217 —&— ?  1.04(099,1.10)
Agitation on emergence 39 4379 4 1.52 (1.14, 2.03)
Post-anesthetic shivering 29 3816 & 0.91(0.79, 1.06)
Hospital mortality 29 3696 —t— 1.23(0.73, 2.09)
POCD 21 4676 & ? 1.23 (0.97, 1.55)

Patients satisfied 14 1252 £y 0.97 (0.94, 1.01)
Haemodynamic instabilities 13 932 FS 1.29 (0.59, 2.81)
Accidental awakening 4 1983 0.96 (0.19, 4.74)
Surgeons satisfied 0.85 (0.45, 1.58)

Risk ratio Favours IA | Favours TIVA
0.3 1 3

https://www.bjanaesthesia.org/article/S0007-0912(25)00099-6/fulltext#tbl1



Table 3. Incidence of postoperative nausea and vomiting

Desflurane Propofol Sevoflurane p-value
PACU
Grade 0 23 (92.0) 23 (92.0) 11 (44.0) <(0.001
1 1(4.0) 1(4.0) 5(20.0)
2 1(4.0) 1(4.0) 9(36.0)
Ondansetron (mg) 0 23 (92.0) 23 (92.0) 15 (60.0) 0.01
4 2 (8.0) 1(4.0) 7 (28.0)
8 0 (0.0) 1(4.0) 3(12.0)
Ward
Grade 0 17 (68.0) 25 (100.0) 23 (92.0) 0.01
1 6 (24.0) 0 (0.0) 1(4.0)
2 2 (8.0) 0 (0.0) 1(4.0)
Ondansetron (mg) 0 22 (88.0) 25 (100.0) 24 (96.0) 0.32
4 1(4.0) 0 (0.0) 0 (0.0)
8 2 (8.0) 0 (0.0) 1(4.0)

J Med Assoc Thai Vol. 98 No. 12 2015
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Ukonceni anestezie

Decrem. » DecConc.

08:20:00  0.01 ug/ml

Outcome RCTs Patients Effect estimate (95% CI)
Equilib
i >00:05:00
Continuous outcomes i
Hospital length of stay (days) 98 18 659 L 0.00 (-0.11, 0.12)
Time to tracheal extubation
(min) 92 8948 - -0.25 (-0.43, -0.08)
Time to awakening (min) 71 6734 — -0.17 (-0.39, 0.06)
ICU length of stay (h) 49 11 940 - -0.06 (~0.20, 0.07)
Pain score 12-24 h after tracheal
sitliaiion 47 5967 > 0.06 (-0.03, 0.16)
PACU length of stay (min) 43 6745 & 0.14 (0.00, 0.29)
Time to follow simple instructions 41 4419 ~0.42 (0.70, —0.15)
(min) *
Time to reacr(\na“:;covery score 40 4921 -0.31 (_053‘ _008) IQ Rrop-Eleveld(+)-E 10.00mg/ml
Davka léku  Decrem. * DecCone.
Time to orientation (min) 31 3008 * -0.48 (-0.93, -0.03) 37419 mg 03:09:10  0.10 ug/ml

Q;“’WZ Equilib feélném.&sﬂ?

Pain score after tracheal extubation 27 2508 * 0.17 (-0.11, 0.44) 1 0043:00  200:05:00 6600 mmHg
Cognitive assessment scale score 22 4075 —»>— 0.03 (-0.33, 0.39)
Surgeon satisfaction score 6 603 . e -0.19 (-0.45, 0.07)

Standardised mean difference Favours IA Favours TIVA

=9 0 1




Dutcome measures Population Hoof  Hoof Statistical Hfect estimate Preference |12 P-value

RCTs patients model (95% O}
Hficiency — Anaesthetic & General
Tirme to extubation (minutes) Cardiac 12 1050 D, RE 13.1(-24.37,50.83) HNone 39% 049
Man-cardiac 101 10,415 1D, RE 0.44(-0.16,1.03) Hone 95% 015
/ Tirme to awakening [minutes) Cardiac 2 151 1D, RE -0,67(-1.90,0.58) Mone 0% 0.2&
Z Ot a V e n I Mon-cardiac a7 6a02 D, RE 0.51-0.07,1.09) None 97% 0.09
Tirne to follow simple instruction [minute 5] Cardiac u} i} Mot estimable
Mon-cardiac 42 4056 D, RE 0.78(0.15,1.41) Inhalation 95%  0.02
Tirme to respiratory recove ry [minute s) Cardiac u} i} Mot estimable
Mon-cardiac 31 4360 D, RE 0.9910.04,1.95) Inhalation 98%  0.04
Time to reach arecovery score [minute s) Cardiac u} i} Mot estimable
. , Mon-cardiac 28 3617 D, RE 0.536(-1.72,2.47) None Q5% 0.72
[ ] N I g k f Tirne to orientation (minute 5) Cardiac ] ] Mot estimable
e u ro O IC e Ce Mon-cardiac 26 2254 D, RE 2.00(1.02,2.98) Inhalation 94%  <0.0001
Time tofollow simple instruction 42 4056 rAD, RE 0.72(0,15,1.41) Inhalation
Type of anaesthetics
- Sevoflurane vs, propofaol 22 1699 0.47(-0,48,1.42) Mone
- Desflurane vs. propofol 14 913 1.66100.49,2.83) Inhalation
- soflurane vs, propofol 10 1444 0.29(-0,80,1.29) Mone
Aoe of patients
- Adults =18 vears old 29 28496 0.861(0.27,1.45) Inhalation
- Children =18 vears old 3 160 -0,221(-2.23,2.59) Mone
Tyvpe of surgery
- Cardiac 0 0 Mot estimable
- Mon-cardiac 42 4056 0.72(0,15,1.41) Inhalation
o Pulmonar 1 (oY% -6.00(-10,20-1.70)  TIVA

Intracranial 1.650(0.01,2.29) Inhalation




/otaveni

e Respiracni fce

Outcome measures Population MNoof Hoof Statistical Hfect estimate Preference |2 P-value
RCTs patients model (95% O1)
Hfidency - Anaesthetic & General
Tirme to extubation [minute s) Cardiac 1z 1050 rD, RE 13.1(-24.37,50.53) MNone 39% 049
Mon-cardiac 101 10,413 D, RE 0.44(-0.16,1.03) Mane 6% 015
Time to awakening [minutes) Cardiac 2 151 rD, RE -0,67 (-1.90,0.56) MNone 0% 0.23
MNaon-cardiac 67 ae02 MO, RE 0.51(-0.07,1.09) Mone 97% 0.09
Tirme to follow simple instruction {minute s Cardiac ] i} Mot estimable
MNaon-cardiac 42 4056 M0, RE 0.78(0.15,1.41) Inhalation 95%  0.02
Titne to respiratory re covery (minute s) Cardiac 0 a Mot estimable
Mon-cardiac 31 4360 rD, RE 0.99(0.04,1.95) Inhalation 93%  0.04
Titne to reach a recovery scare (minute s) Cardiac 0 i Mot estimable
Mon-cardiac 28 3617 D, RE 0.38(-1.72,2.47) Mane Q5% 072
Titne to orientation (minute ) Cardiac 0 a Mot estimable
MNaon-cardiac 26 2254 M0, RE 2.00(1.02,2.98) Inhalation 94%  <0.0001
Time to respiratory recovery 31 4360 MAD, RE 0.99{0.04,1.95) Inhalation
Type of anassthetics
- Sevofluranevs, propofol 16 2083 0.64(-0.79,2.07) Mone
- Desflurane vs, propofol 10 GOL 1.89(0.57,3.20) Inhalation
- lsofluranevs, propofaol 7 1616 0.401-0.74,1.55) Mone
Age of patients
- Adults =18 vears old 29 41182 0.921-0.07,1.90) Mone
- Children <18 vears old 2 1282 2.09(-0.17,4.24) Mone
Type of surgery
- Cardiac 0 0 Mot estimable
- Mon-cardiac 31 4260 0.99{0.04,1.95) Inhalation
o Intracranial 6 404 215(-0.24,4.54) Mone




/otaveni

 Orientace

Outcome measures Population Hoof HMoof Statistical Hfect estimate Preference |° P-value
RCTs patients model (95% 1)
Hficiency — Anaesthetic & General
Time to extubation [minute s) Cardiac 1z 1050 mID, RE 13.1(-24.37,50.53) MNone 9%  0.49
Mon-cardiac 101 10,413 MD, RE 0.44(-0.16,1.03) Mone 96%  0.15
Time to awakening (minute s) Cardiac 2 151 mAD, RE -0,67 (-1.90,0.56) Mone 0% 0.28
Maon-cardiac o7 ooz MO, RE 0.51(-0.07,1.09) MNone Q7% 0.09
Tirne to fallowe sitnple instruction (minute s) Cardiac 0 0 Mot estimable
Mon-cardiac a4z 4056 mID, RE 0.78(0.15,1.41) Inhalation 5% 0.02
Time to respiratory recovery (minute s Cardiac 1] 1] Mot estimable
Mon-cardiac 31 4360 mD, RE 0.99(0.04,1.95) Inhalation 3% 0.04
Tirme to reach arecavery scare [minute s) Cardiac 0 0 Mot estimahble
Maon-cardiac 28 3617 MO, RE 0.38(-1.72,2.47) MNone 8% 0.72
Time to orientation (minute s) Cardiac 0 0 Mot estimable
Mon-cardiac 26 2254 mID, RE 2.00(1.02,2.98) Inhalation 4% =0.0001
Time to orientation 26 2254 D, RE 2.001(1.02,2.98) Inhalation
Type of anaesthetics
Sevaflurane vs, propofol 15 1045 2.05(0,91,2.20) Inhalation
Desflurane vs. propofaol 10 235 2.72(1.20,6.17) Inhalation
lsoflurane vs, propofol 5 374 -3.26(-8.04,1.22) MNore
Type of surgery
Cardiac 0 0 Mot estimable
Mon-cardiac 26 2254 2.00(1.02,2.98) Inhalation
o Pulmonary 1 20 0,41 (-1.08,1.90) MNore

ol Intracranial 2 156 6.09(0,76,11.42) Inhalation
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OS

TIVA Volatile Anesthesia Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
S. C. De Hert., et al. (2002) 0.72 0.296 10 0.08 0.03 10 2.3% 2.91[1.58, 4.25] 2002 s —
5. C. De Hert., et al. (2003) 0.15 0.074 15 0.17 0.043 15 3.8% -0.32 [-1.04, 0.40] 2003 —
P.F. Canzen., et al, (2003) 1.74 1.96 11 3.56 5.6 11 3.5% -0.42 [-1.26, 0.43] 2003 — 1
1. B, kendall,, et al. (2004) 0,18 0,14 9 0.5 0.85 10 3.3%  -0.49[-1.41,0.43] 2004 .
B. Bein., et al. (2005) 0.05 0 24 0.05 1] 26 Not estimable 2005
S. Cromheecke., et al. (2006) 4.2 3.6 15 2 1.5 15 3.8% 0.78 [0.03, 1.52] 2006 —
S. Lorsomradee., et al. (2006) 2.6 2.839 160 1.5 1.19 160 5.2% 0.50 [0.27,0.72] 2006 -
L. Tritapepe., et al. (2007) 5.5 533 75 2.5 311 75 5.0% 0.68 [0.35, 1.01] 2007 -
M. Ballester., et al. (2011) 198 4.39 19 179 2.29 19 4.1% 0.05 [-0.58, 0.69] 2011 e
J. Schoen., et al. {2011) 0.04 016 42 0.02 0.06 34 4.7% 0.16 [-0.30, 0.61] 2011 -
T.Y. Kim., et al. {(2011) 3.04 531 47 3.35 4.55 47 4.8% -0.06 [-0.47, 0.34] 2011 -
E. Bignami., et al. (2012) 145  6.07 50 14.9 8.88 50 4.8% -0.05 [-0.44, 0.34] 2012 —_
E. Kottenberg,, et al, (2012) 11.9 8.2 19 11.8 5.5 19 4, 1% 0.01[-0.62, 0,65] 2012 I
M. Jowvic., et al, (2012) 1.79 1.97 11 3.56 5.6 11 3.5%  -0.41[-1.25,0.44] 2012 —_—T
S. Suryaprakash., et al. (2013) 0.27 0 33 0.28 1] 100 Mot estimable 2013
J. L. Guerrera Orriach., et al. (2013) 2.27 1.5 20 0.5 0.4 20 3.9% 1.58 [0.86, 2.30] 2013 —_—
G. Landoni., et al. (2014) 1.1 096 100 1.2 1.33 100 5.1% -0.09 [-0.36, 0.19] 2014 -
M. Ramirez., et al. (2014) 0.05 0.03 37 012 0037 36 4.3% -2.06[-2.63,-1.49] 2014 e
P. M. Kapoor., et al. (2015) 152 1.04 36 1.42 111 40 4.7% 0.08 [-0.36, 0.54] 2015 -
E. Sirvinskas., et al. (2015) 3.5 1.1 36 2.2 0.8 36 4.5% 1.34 [0.82, 1.85] 2015 _—
V. V. Likhvantsev., et al. (2016) 0.57 0.59 431 0.18 0.17 437 5.3% 0.90 [0.76, 1.04] 2016 -
J. Hofland., et al. (2017) 055 136 166 039 1.4 165 5.2% 0.12 [-0.10, 0,33] 2017 ™
X. L. Yang., et al. (2017) 8.72 4.83 36 4.62 3.4 7 4.6% 0.97 [0.49, 1.46] 2017 —_—
B. ). Hou., et al. (2017) 1.8 059 45 1.4 0.67 45 4.7% 0.63 [0.20, 1.05] 2017 _—
C.5. 0Oh, etal (2018) 8.8 14 78 9.6 2.44 78 5.0% -0.08 [-0.39, 0.23] 2018 -
Total (95% CI) 1531 1596 100.0% 0.26 [-0.01, 0.52] L 2
Heterogeneity: Tau® = 0.34; Chi* = 225.17, df = 22 (P < 0.00001); I* = 90% |'4 "2 é ;'1

Test for overall effect: 2 = 1.92 (P = 0.05)

ig 7. Cardiac troponin level 24 hours postoperatively. Forest plot of randomized controlled trials reporting levels of CTnl measured 24 hours after cardiac surgery
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Mortality and morbidity after total intravenous anaesthesia versus
inhalational anaesthesia: a systematic review and meta-analysis

Higher in Vol. Anesthesia Higher in TIVA

Dutcome measures Population Hoof HMoof Statistical Hfect estimate Preference 1P P-value
RCTs patients model (95% )
Morbidity & Hfidency
Myocardial injury Cardiac 2 300 RR, RE 1.76(1.27,2.44) Inhalation 39%  0.0007
Mon-cardiac 2 511 RR, RE 1.16(0.76,1.77) Mane 57% 0.49
Qutcome measures No of No of Statistic  Effect estimate Preferenc
RCTs patients al model (95%Cl) e
Myacardial injury 4 811 RR, RE 1.44 (1.00,2.07) MNane
Type of anaesthetics
- Sevoflurane vs. propofal 3 g31 1.45 (0.87,2.41) MNane
- Desflurane vs. propofol 1 120 1.81(1.30,2.52) Inhalatien
- Isoflurane vs. propaofol 1 e0 0.88 (0.25,2.11) Mone
- lsoflurane vs, propofol 2 120 0.22(0.01,7.87) Mone
Type of surgery
- (ardiac 2 300 1.7611.27,2.44) Inhalation
- Mon-cardiac 2 511 1.161(0.76,1.77) MNone



DRUGS IN ANESTHESIA: EDITED BY RADMILO JANKOVIC

The future of target-controlled infusion and new pharmacokinetic
models Cugrans Qoigllan il
Absalom, Anthony R.%; Schnider, Thomas W.P }\” 0 fJIJ o JJ UJ J Uy

.Current Opinion in Anesthesiology 38(4):p 375-381, August 2025.

 \/yskyt srdecni zastavy byl vyssi u TIVA nez u inhalacni anestezie (Kane

2024)

* Neschopnosti prizpusobit” davky nebo pocatecni cilové koncentrace

pacientovi a klinické situaci

https://journals.lww.com/co-anesthesiology/fulltext/2025/08000/the_future_of target _controlled_infusion_and_new.9.aspx



Volatile versus total intravenous anesthesia for 30-day
mortality following non-cardiac surgery in patients with

preoperative myocardial injury 2020 Sep 11:15(9):¢0238661.

Jungchan Park ', Seung-Hwa Lee 2, Jong-Hwan Lee ', Jeong Jin Min 1, Ji-Hye Kwon ?
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* Vyznamné zlepseni preziti po nekardialni operaci u pacientt s predoperacnim

\'4 V 4 o
poskozenim myokardu u IA 27
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o
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2= o
g o
)
M~
o
—— TIVA
© _| — Balanced HR (95% Cl) = 0.45 (0.26 - 0.8)
= | l | | | l I
0 3 10 15 20 25 30
Time (Days)
No. At Risk
TIVA 115 107 103 100 96 94 93

Balanced 417 411 404 385 377 368 360
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Délka hospitalizace Mortalita

1985-2023, 317 RCT 51 107 pt.

e Krati u IA (n=1214, p=0,01) * Nebyl rozdil mezi IA a TIVA

Primary outcomes RCTs  Patients Effect estimate [95% Cl)
Mortality in-hospital 27 3846 —— 1.05 (0.67 to 1.66)
TIVA Volatile Anesthesia 5td. Mean Difference 5td. Mean Difference Maortality 30-day 23 9667 —— 0.97 (0.70 to 1.36)
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
N. R. Gravel., et al. (1999) 51 19 15 53 115 68% -0.13(-0.84,0.59] 1999 —T Motalityore yesr: 13 9317 - 1.14 (0.88 to 1.48)
B. Bein., et al. {2005) 0 2 2 9 2 24 7.8%  0.49[-0.07,1.06] 2005 T ST ,
S. Lorsomradee., et al. (2006) 13 7 160 9 4 160 9.7%  0.70[0.47,0.93] 2006 - Myocardial infarction 20 9336 -+ 1.15(0.88 to 1.45)
S. Cromheecke,, et al. (2006) 9.7 46 15 7 0.8 15 6.6% 0.80 [0.05, 1.54] 2006 — g -
L. Tritapepe., et al. (2007) g 37 75 6 298 75 9.9% 0.59[0.27,0.92] 2007 —_ Atrial fibrillation 15 1855 A 1.01 (0.82 to 1.24)
S. Flier., et al. (2010) 8 2.22 43 g 111 41 B8.6% 0.00[-0.43, 0.43] 2010 - : Pe
C.F. Royse., etal. (2011) 7222 8 6 148 91 93%  053[0.23,0.83 2011 - Rsimcni a3 ik i DAL 16)
Z. Huang., et al. (2011) 176 92 30 185 7.5 30 81%  -0.11[-0.61,0.40] 2011 — :
M. Jovic., et al. (2012) 1127 6.75 11 13.55 8 11 60% -0.30[-114,0.54 2012 —— igiectil 1 1348 ¢ LA
V. V. Likhvantsev., et al, (2016) 14 4.44 431 10 148 437 9.9% 1.21[1.07, 1.36] 2016 - o
X. L. Yang., et al. (2017) 16 444 37 12 444 36 83%  0.89[0.41,1.37] 2017 — FOSHinslence = 1007 ¢ 008 102t 1.05)
J. Hofland., et al. (2017) 9 2.22 166 9 222 165 9.7% 0.00[-0.22,0.22] 2017 - Postoperative deliium 15 9766 s 0.92 (0.74 to 1.14)
Total (95% C) 1098 1100 100.0% 042 [0.10, 0.75] ) ) < ) ) Cerebrovascular event 10 9634 o 0.67 (0.42 to 1.08)
Heterogeneity: Tau® = 0.27; Chi® = 121.48, df = 11 (P < 0.00001); I* = 91% o > 0 ] p
Test for overall effect: Z = 2.53 (P = 0.01) Higher in Vol. Anesthesia_Higher in TIVA Acute kidney injury 11 7683 4 0.97 (0.76 to 1.23)
Fig 11. Duration of hospital stay. Forest plot of randomized controlled trials reporting duration of hospital stay after cardiac surgery with either TIVA or volatile € Favours TIVA - Favours 1A -
anesthesia. A sigmhicant difference was found between and volatile anesthesia, with a shorter duration of hospital stay being associated with volatile anesthe- Riskratio 03 05 1 Z¢ 3
sia (SMD =0.42, 95% CI0.1-0.75, unadjusted p=0.01, Z=2.53, I =919%). Unites of time are in days. CI, confidence interval; SD, standard deviation; SMD, stan- POCD score 31 6539 e 0.58 (0.05 to 1.11)

< Favours TIVA  Favours [A =
Standardised mean difference 2 1 0 -1 -2



Outcome measures Population Moof  HMNoof Statistical Hfect estimate Preference |I° P-value

RCTs patients model (95% C1)
Hficiency — Anaesthetic & General
Intraope rative opioid consumption Cardiac a 1145 SMD, RE 0.2500.11,0.38) Inhalation 21%  0.0003
Mon-cardiac 72 10,164 =MD, RE 0.3710(0.18,0.56) Inhalation 95%  0.0001
Postoperative opioid consumption Cardiac 4 G0a SMD, RE -0.05(-0.71, 0.62) Mone 23%  0.89
Mon-cardiac 33 6008 =MD, RE 0.04(-0.14,0.21) Mone 84d% 0.65
Intraoperative opioid consumption 80 11,309 SMD, RE  0.35(0.18,0.52) Inhalation

Type of anaesthetics

- | Sevoflurane vs. propofol 55 8747 0.41 (0.18,0.65) Inhalation
- | Desflurane vs. propofol 26 2004 0.32 (0.12,0.51) Inhalation
- Isoflurane vs. propofol 8 558 0.09 (-0.15,0.34) None

Age of patients
A4 . o (o]
S p Ot re b a O p I O | d u - Adults >18 years old 79 11,309 0.36 (0.19,0.53) Inhalation
- Children <18 years old 1 40 -0.42 (-1.04,0.21) None

Type of surgery
- 0.25(0.11,0.38 Inhalation
- W§Non-cardiac 0.37(0.18,0.56) Inhalation
o Pulmonary 3.48 (2.40,4.55) Inhalation

o Intracranial 0.78 (0.28,1.28) Inhalation

Postoperative opioid consumption 37 6614 SMD, RE 0.02 (-0.15, 0.20) None

Type of anaesthetics
- Sevoflurane vs. propofol 28 5466 0.08 (-0.08,0.23) None
- Desflurane vs. propofol 11 971 -0.02 (-0.51,0.47) None
- Isoflurane vs. propofol 1 177 -0.95(-1.28,-0.62) TIVA



NU propofolu

* Zvyseny vyskyt nefrogenniho diabetes insipidus

* Podobné ucinky u sevofluranu



Ekonomika

Patients

Effect estimate (95% Cl)

Cost-related outcomes

Total cost reported (USD) 14 12114 ® -14.30 (-14.70, -13.90)
Cost of induction and maintenance 12 5001 ol 176 (<231, -1.21)
(USD) |
Standardised mean difference Favours IA Favours TIVA
-15 0 15




/aver

* TIVA a |A jsou podobné bezpecné a ucCinné
* Mortalita a morbidita v obou skupinach podobna

* Vyhodnost IA u dlouhych vykonu s nutnosti brzkého klinického hodnoceni

stavu (NCH)

» des muze snizit potfebu pooperacni ventilace a/nebo radiologického vysetreni v

dUsledku pretrvavani vyskytu anestezie pfi pouZiti jinych anestetik

* U obéznich je povazovan za anestetikum volby, ale musime myslet na

prevenci PONV



Dékuji za pozornost



