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Co je to TIVA/TCI?

TIVA = Total IntraVenous Anesthesia

TCI = Target Controlled Infusion — ,cilené rizena infuze”
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Remifentanil = TCI
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Remifentanil — TCl modely

* Minto
* Eleveld
* Kim - Obara - Egan
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Remifentanil — TClI modely

Minto — 1997

Eleveld — 2017

Pocet osob 65 131, spojena data ze tri studii

Populace Zdravi dospéli dobrovolnici Dos.peh.dovbm\fo”llc,' CliiotcE
pacienti, vCetne deti

Vék 20-85 let 5 dni-85 let

Hmotnost 45-106 kg 2,5-106 kg

Zohledneéni télesné velikosti

Lean body mass — Jamesova
rovnice

Fat-free mass — Al-Sallamiho
rovnice, allometrické skalovani
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Paradox vypoctu libove vahy

( 2
BW
1.1 x BW - 128 x (25-)"  Men

LBMJames — <

) .
1.07 x BW — 148 x (HB.W ) Women
L eight

48 kg 59kg 57kg 54kg
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23.3 lechnické udaje TCl

Algoritmus lé€iva/TCl  Vék pacienta Hmotnost pacienta  Vy3ka pacienta
[roky] [kqg] [m]
Propofol Marsh 40-50* 30-200 0,15-3 *
Propofol Schnider 16-90 30-200 0,84-3
Propofol Eleveld 1-88 1) 0,68-197 1 0,33-21
Propofol Kataria 3-11 2} 15-61 2 0,15-3 *
@ Propofol Paedfusor 1-16 3 5-61 4 0,15-3 *
8 | Remifentanil Minto ~ 16-89 30-200 1,3-2,2
. Remifentanil Eleveld 1-85 5l 2,5-106 5/ 0,49-1,93 5
= Sufentanil Gepts 14-68 * 47-94* 0,156-3 *
Alfentanil Maitre 18-91 87 a1-170 78 0,15-3
Dexmedetomidine 20-70* 44,5-1109] 0,15-3*

Hannivoort-Colin
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Remifentanil TCI

ot 2-6 ng/ml C; 3-6 ng/ml
Cet 1,8-4 ng/ml

Chirurgicky vykon Cet 2-8 (12) Cpt Do
ng/ml Coi 4

Navrat spont. Ventilace C < 1,5 ng/m| Ce <7

1 ng/ml
1 ng/ml

,5 ng/ml
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Strasak jméenem RIH

Central Pathway C9 Remifentanil Peripheral Pathway
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RIH = Remifentanil Induced Hyperalgesia

nahle vznikla zvysena bolestiva odpoved
na bolestive podnety

Cet > 6 (8) ng/ml nebo > 0,2 (4)
ug/kg/min

Vykony > 3h, velké resekéni vykony

= Normal
Pain Perception Analgesic Effect = Hyperalgesia
+ & = Tolerance
Normal

Hyperalgesia

Normal Tolerance

Stimulus Intensity i Opioid Dosage -
(arbitrary units) (mg/kg)

Zhu K, Wen X, Mei X, Fang F, Zhang T. Mechanisms of Remifentanil-Induced Postoperative Hyperalgesia: A Comprehensive Review. Drug Des Devel Ther. 2025 Aug

27;19:7445-7457. doi: 10.2147/DDDT.S550335. PMID: 40901267; PMCID: PMC12400444.
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Strasak jménem RIH

Open Access

bl . ) RESEARCH -
Klinicka vyznamnost je otazna P Postoperative pain after different doses T
i

of remifentanil infusion during anaesthesia:
Rer @ Meta-analysis

vo“ Xinyi Huang®", Jinxia Cai?’, Zhu Lv?", Zijun Zhou?, Xiaotian Zhou?, Qimin Zhao?, Jiehao Sun?” and Long Chen”” IS

» Strategie na prevenci
* Propofol

. e VvV/ A4 /7 /7
* Nejnizsi mozna davka of r
. s ’ . Cinzia[ = Abstract
. d i
M u |t| m O a | n I a n a |g eZI e Liliana ¢ Background This meta-analysis aimed to explore the correlation between the different doses of remifentanil-based
. S v o, 7 d k . anaesthesia and postoperative pain in randomised trials.
tu p n OV I ta et ra Ce re m I Methods The electronic databases including PubMed, Cochrane, clinical trial registries, and Google Scholar were
Absti | searched up to November 2022 for randomised controlled trials (RCTs) that assessed the dose dependent efficacy \
[ ]

Adj uva n S ? Recent | of remifentanil for postoperative pain intensity and hyperalgesia. and
nonclin - Results 31 studies involving 2019 patients were included for analysis, Compared with the high remifentanil dose #amy
toasse  sygministration, patients in low doses showed less postoperative pain intensity at 1-2 h (weighted mean differences Nine

- M g, Ketami n, dexdor studies | (WMD) 0.60,95% Cl, 0.05 o 1.15), 3-8 h (WMD: 0.38, 95% Cl, 0.00 to 0.75), 24 h (WMD: 0.26, 95% C1, 0.04 t0 0.48) The

priman | and 48 h (WMD: 0.32, 95% CI, 0.09 to 0.55). Remifentanil-free regimen failed to decrease the pain score at 24 h (WMD: cale

: M and us % 1 - . _ i i i ; i ; ach
° Re m | m azo | a m’ COXI by - 0.10, 95% Cl,-0.10 10 0.30) and 48 h (WMD: 0.15, 95% (I, -0.22 to 0.52) in comparison with remifentanil-based anaes .

thesia. After excluding trials with high heterogeneity, the dose of the remifentanil regimen was closely correlated

rer:;orte with the postoperative pain score (P=0.03). In addition, the dose of the remifentanil regimen was not associated 50,
95% Ct | \ith the incidence of postoperative nausea and vomiting (PONV) (P=0.37). Jes,
was fou . : : . ) MD:
—0.28 Conclusions Our meta-analysis reveals that the low dose of remifentanil infusion is recommendable for general -
0 2'?,_0‘ anaesthesia maintenance. No evidence suggests that remifentanil-free regimen has superiority in reducing postop- al O%
RIF indLl erative pain. Moreover, remifentanil doesn't have a dose dependent effect in initiating PONV.

Trial registration The protocol of present study was registered with PROSPERC (CRD42022378360). .
Keyw ) ] ) ) ) ynia
Keywords Remifentanil, Dose-dependent, Hyperalgesia, Allodynia, Postoperative
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Jak na to?
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Rychly nastup

Opioid t1/2ke0¢ (Min)
Fentanyl [2,11] 47
Remifentanil [14] 06
Sufentanil [11-13] 30°
Alfentanil [2] 0.9

Morphine [1] 264.0
Hydromorphone [15] NA
Methadone [16] NA
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tpeak effectd (Min)

4.2
1.8
4.2
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19

NA
NA
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Minutes

1. Gupta DK, Krejcie TC, Avram MJ. Pharmacokinetics of opioids. In: Evers AS, Maze M, Kharasch ED,
eds. Anesthetic Pharmacology: Basic Principles and Clinical Practice. Cambridge University Press; 2011:509-530.



~e; 1. LEKARSKA
g FAKULTA
x t"' Univerzita Karlova

e 2. Pridej propofol pu.
sedace zvys cil

N} = g
Remifentanil Propofol ‘f-
J—{ — " J- ﬁ ! | = l 0 Propofol ﬁ'-:"\/ &J =

Remifentanil Ce 1 ng/ml Poté zahaj infuzi Remifentanil Ce 3-6 ng/ml

. kFehkjch /ogracilm'ch propofolu dle pacienta, vykonu a zajisténi DC
pacientu 0,5

V7 B &4

OPATRNY START HYPNOZA ZAJISTENI DC

@) | Cil = TITRUJ DLE EFEKTU

VSEOBECNA FAKULTNI
NEMOCNICE V PRAZE

1. Zacni nizko 3. Po nastupu
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o 1. Klidné obdobi
—.
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9 2. Pi"edvidej stimul e 3. Po stimulu zase dol

Remifentanil Q.

>

& ﬂ '
Q/ _/-i l L..'. @ r‘i)" l Propofol .l_
Titruj doll na nejnizsi Navys cil véas - ne az na reakci Po odeznéni stimulu vrat cil zpét
ﬁéinny cil incize - trakce - dilatace - budici stimul ne maximum - ale nejnizsi ucinna expozice
udrzuj komfortni a stabilni anestezii
STABILITA PREDVIDANI BEZPECI

@ | Cil =TITRUJ DLE EFEKTU

Predvidej chirurgické stimuly. Po jejich odeznéni zase ubirej.
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o 1. Sniz propofol e 2. Zajisti analgezii 9 3. Sniz remifentanil

l Remofentanll -'i. { Q. 3 Remrfentanll 3.}
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Ke konci vykonu Multimoda’lni analgezie Poté postupné snizuj

nejprve uber propofol pred vypnutim remifentanilu cil remifentanilu
S ! ' 4
- -

PROBUZENI ANALGEZIE KONTROLA

@ | Cil = PLYNULE PROBUZENi
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Remifentanil je sexy...

CISTE PRISTANI TCI JES NiM EASY MENE SETRVACNOSTI
Rychlé odezneéni. Hbity a dobre titrovatelny. Ucinek podle aktuélni potieby.

Kratké pusobeni. Vétsi prostor
pro rizeni.

Bez dlouhého opioidniho

ocasu”.* Pro meé intuitivni vstup do TCI.

Kontrola je sexy...
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THIS IS MATILDA CRAWFORD, § THIS IS MATILDA CRAWFORD,
AN ANESTHESIOLOGIST AN ANESTHESIOLOGIST

(1894). (1894).
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