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Prohlasuji, ze nemam zadny konflikt zajmu.




Uvod

« Remimazolam je ultra-kratce pusobici benzodiazepin, ktery byl EMA
schvalen k proceduralni sedaci a anestezii.

* Dle ¢eského SPC je indikovan k proceduralni sedaci Skolenym pracovnikem
za kont. monitorace vitalnich funkci a pfi okamzité dostupnosti flumazenilu.

« Anxiolyticky, sedativni, bez vyznamného analgetického efektu.
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Remimazolam versus propofol for sedation in gastrointestinal
endoscopic procedures: a systematic review and meta-analysis

Eduardo Cerchi Barbosa'®, Paula Arruda Espirito Santo”’®, Stefano Baraldo®® and
Gilmara Coelho Meine™*

Outcome Included Sample size, Effect estimate (95% CI) P-value I? (%) GRADE
studies, n n (R/P)
Sedation success 9 1295/978 RR 0.99 (0.98—1.00) 0.01 0 oODD
Induction time 11 1949/1698 MD 8.64 (4.34—12.93) <0.01 93 OO D
Total sedation time 3 537/482 MD 1.94 (—0.09 to 3.97) 0.06 65 P
Time to full alertness 9 1865/1567 MD 0.24 (—0.47 to 0.95) 0.51 90 OOD
Procedure duration 11 1562/1508 MD 0.50 (—0.15 to 1.15) 0.13 63 ODD
Time to anaesthesia discharge 9 1285/986 MD 0.29 (—0.62 to 1.20) 0.53 88 SOD
Respiratory depression 13 1869/1619 RR 0.41 (0.30—0.56) <0.01 46 CODD
Hypotension 14 2374/2065 RR 0.43 (0.35—-0.51) <0.01 65 CRCRS
Hypotension requiring treatment 5 1024/768 RR 0.25 (0.12—-0.52) <0.01 26 CODD
Bradycardia 10 1328/1261 RR 0.42 (0.30—0.58) <0.01 0 OO
Nausea/vomiting 11 1759/1691 RR 1.00 (0.86—1.16) 0.99 0 COOD
Patient satisfaction 4 393/397 MD 0.41 (—0.07 to 0.89) 0.09 88 SOD

Endoscopist satisfaction 5 850/854 MD —0.31 (—0.65 to 0.04) 0.08 66 CXCNC R




Remimazolam Control Risk Ratio

Studies Events Total Events Total RR IC 95% Weight IV, Random, 95% CI
BJ Dexmedetomidine
Zhou, 2024 52 182 131 181 0.39 [0.31; 0.51] 15.5% B
Chen, 2022 9 73 8 73112 [0.46; 2.75] 9.7%
Xu, 2024 13 60 6 60217 [0.88; 532] 9.7% }
Total (95% Cl) 74 315 145 314 0.91 [0.33; 2.54] 34.9%
AN ] Heterogeneity: Tau’ = 0.6831; Chi’ = 16.68, df = 2 (P = 0.0002); I’ = 88%
SO(iedade BraSileira Test for overall effect: Z = -0.17 (P = 0.8623)
de Anestesiologia Propofol
Zhang, 2023 1 9 8 96012 [0.02; 098] 3.5% ——8—
Chai, 2025 2 30 10 30020 [0.05 0.84] 5.9% —&8—
Luo, 2025 3 33 10 33030 [0.09; 0.99] 7.4% — 88—
Zhou, 2022 22 155 49 155 0.45 [0.29; 0.70] 13.9% e
REVIEW ARTICLE Gao, 2023 11 30 22 30050 [0.30; 0.84] 13.3% =
Total (95% Cl) 39 344 99 344 0.42 [0.31; 0.58] 44.1% -
Heterogeneity: Tau’ = 0; Chi’ = 3.18, df = 4 (P = 0.5277); I = 0%
. l Test for overall effect: Z = -5.34 (P < 0.0001)
Remimazolam compai ...
(]

. . Pastis, 2019 127 303 34 69 085 [0.65: 1.12] 15.4%
dexmedetomld] ne ar Kim, 2023 1 49 1 51104 [007:16.18] 2.2%
b Wu, 2024 5 46 1 48 522 (0.63;4297] 3.4%

Total (95% CI) 133 398 36 168 1.22 [0.43; 3.48] 21.0%

L] 3
flexible bronchoscopy sy sl o ssg o -oms e

an a l Sis Total (95% CI) 246 1057 280 826 0.61 [0.40; 0.95] 100.0%
y Heterogeneity: Tau’ = 0.3047; Chi’ = 38.39, df = 10 (P < 0.0001); I” = 74.0%
Test for overall effect: Z = -2.18 (P = 0.0289) 01 0512 10

Test for subgroup differences: Chi’ = 5.13, df = 2 (P = 0.0769) Favors Remimazolam Favors Control
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Remimazolam compared with propofol,
dexmedetomidine, and midazolam for adult sedation in
flexible bronchoscopy: a systematic review and meta-
analysis

Bradykardie

Remimazolam Control Risk Ratio
Studies Events Total Events Total RR IC 95% Weight IV, Random, 95% CI
Dexmedetomidine
Zhou, 2024 11 182 82 181 0.13 [0.07;0.24]) 23.5% Rl
Xu, 2024 5 60 13 60 0.38 [0.15;1.01] 18.1% —
Chen, 2022 3 73 2 73150 [0.26:871] 9.8% B 1=
Total (95% CI) 19 315 97 314 0.35 [0.10; 1.24) 51.5% |
Heterogeneity: Tau® = 0.9503; Chi® = 8.53, df = 2 (P = 0.0140); I’ = 76.6%
Test for overall effect: Z = -1.63 (P = 0.1039)
Propofol
Zhang, 2023 0 96 2 96 0.20 [0.01;4.11] 4.3% @
Luo, 2025 1 33 3 33033[004:304) 7.1% —8
Gao, 2023 2 30 5 30 0.40 [0.08;1.90) 11.4% —1—
Chai, 2025 2 30 4 30 050 [0.10; 2.53) 10.9% e
Total (95% CI) 5 189 14 189 0.39 [0.15; 1.01] 33.7% B
Heterogeneity: Tau’ = 0; Chi = 0.3. df = 3 (P = 0.9604); I = 0%
Test for overall effect: Z = -1.94 (P = 0.0523)
Midazolam
Pastis, 2019 13 303 3 69 099 [0.29;3.37) 14.8% R
Kim, 2023 0 49 0 51 0.0%
Total (95% CI) 37 856 114 623 0.39 [0.20; 0.77] 100.0% e S

Heterogeneity: Tau’ = 0.4190; Chi? = 14.69, df = 7 (P = 0.0403); I’ = 52.3% |

Test for overall effect: Z = -2.70 (P = 0.0069) 0.01

T

0.1 1 10
Test for subgroup differences: Chi? = 1.75, df = 2 (P = 0.4168) Favors Remimazolam Favors Control
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Remimazolam compared with propofol,
dexmedetomidine, and midazolam for adult sedation in
flexible bronchoscopy: a systematic review and meta-
analysis

Respiracni deprese

Remimazolam Control Risk Ratio
Studies Events Total Events Total RR IC 95% Weight IV, Random, 95% CI
Dexmedetomidine
Chen, 2022 2 73 2 73100 [0.14;6.91) 4.9%
Propofol
Chai, 2025 3 30 10 30 0.30 [0.09;0.98] 12.7% ——&—
Zhang, 2023 13 9 38 96 0.34 [0.19;0.60] 50.0% B ==
Zhou, 2022 8 155 11 155 0.73 [0.30; 1.76) 22.2% —8—
Total (95% CI) 24 281 59 281 0.41 [0.25; 0.68] 84.9% e
Heterogeneity: Tau’ = 0.0344; Chi’ = 2.28, df = 2 (P = 0.3199); = 12.3%
Test for overall effect: Z = -3.46 (P = 0.0005)
Midazolam
Pastis, 2019 7 303 3 69 0.53 [0.14;2.00) 10.2% @
Total (95% CI) 33 657 64 423 0.44 [0.29; 0.67) 100.0% -
Heterogeneity: Tau® = 0.0140; Chi® = 3.18, df = 4 (P = 0.5286); I¥ = 0.0% J ' ' |
Test for overall effect: Z = -3.75 (P = 0.0002) 0.1 05 1 2 10

Test for subgroup differences: Chi’ = 0.83, df = 2 (P = 0.6599)

Favors Remimazolam Favors Control



% Brazilian Journal of
Dl ANESTHESIOLOGY

REVIEW ARTICLE Std. Mean Difference
Studies mean SD Total mean SD Total Weight MD 95% CI IV, Random, 95% CI

Remimazolam compared with propofol,

dexmedetomidine, and midazolam for adult sedation in

flexible bronchoscopy: a systematic review and meta- Dexmedetomidine

analysis Chen, 2022 882 0.71 73 866 063 73 155% 0.24 [-0.09;056) -—8—
Xu, 2024 465076 60 435076 60 13.9% 0.38 [0.02;0.75) —8—
Zhou, 2024 992 048 182 983 055 181 22.3% 0.17 [-0.03;0.38] -oEe
Total (95% CI) 51.7% 0.23 [0.07; 0.39] i
Heterogeneity: Tau” = 0; Chi® = 0.98, df = 2 (P = 0.6120); I’ = 0%
Test for overall effect: Z = 2.85 (P = 0.004)
Propofol
Chai, 2025 940080 30 920090 30 9.0% 023 [-0.28;0.74) =
Gao, 2023 8.97 0.96 30 9.13 0.86 30 9.0% -0.17 [-0.68; 0.33) &
Zhang, 2023 944 065 96 958069 96 17.7% -0.21 [-0.49;0.08) —8—
Total (95% CI) 35.8% -0.11 [-0.35; 0.13] | ———
Heterogeneity: Tau” = 0.0045; Chi® = 2.26, df = 2 (P = 0.3238); I’ = 11.3%
Test for overall effect: Z = -0.90 (P = 0.369)

Spokojenost —

acienta Kim, 2023 858 306 49 7.00 458 51 125% 0.40 [0.01;0.80] ——

p Total (95% CI) 100.0% 0.15 [-0.03; 0.33] e
Heterogeneity: Tau? = 0.0272; Chi® = 11.26, df = 6 (P = 0.0807); I = 46.7% I !
Test for overall effect: Z = 1.60 (P = 0.109) -0.5 0 0.5

Test for subgroup differences: Chi’ = 7.04, df = 2 (P = 0.0296) Favors Control Favors Remimazolam
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Uspéch sedace

Remimazolam Control Risk Ratio
Studies Events Total Events Total RR IC 95% Weight IV, Random, 95% ClI
Dexmedetomidine
Chen, 2022 69 73 67 73 1.03 [0.94;1.12) 15.5%
Xu, 2024 55 60 52 60 1.06 [0.93;1.20] 15.1%
Total (95% Cl) 124 133 119 133 1.04 [0.97; 1.12] 30.6%
Heterogeneity: Tau? = 0; Chi = 0.12, df = 1 (P = 0.7327); I* = 0%
Test for overall effect: Z = 1.04 (P = 0.2981)
Propofol
Chai, 2025 29 30 30 30 0.97 [0.91;1.03) 15.7%
Zhou, 2022 154 155 154 155 1.00 [0.98; 1.02] 15.9%
Luo, 2025 33 33 33 33 1.00 [0.94;1.06] 15.7%
Total (95% Cl) 216 218 217 218 1.00 [0.98; 1.01] 47.2%
Heterogeneity: Tau® = 0; Chi” = 0.94, df = 2 (P = 0.6265); I’ = 0%
Test for overall effect: Z = -0.25 (P = 0.7995)
Midazolam
Wu, 2024 30 46 19 48 1.65 [1.10; 2.48] 10.4% B
Pastis, 2019 244 303 23 69 242 [1.72;3.39) 11.7% —8—
Total (85% Cl) 274 349 42 117 2.03 [1.40; 2.95) 22.1% i

Heterogeneity: Tau? = 0.0367; Chi® = 2, df = 1 (P = 0.1571); I¥ = 50%
Test for overall effect: Z = 3.72 (P = 0.0002)

Total (95% Cl) 614 700

378 468 1.18 [0.94; 1.47] 100.0%

Heterogeneity: Tau® = 0.0830; Chi® = 33.96, df = 6 (P < 0.0001); I’ = 82.3%

Test for overall effect: Z = 1.42 (P = 0.1557)
Test for subgroup differences: Chi® = 14.95, df = 2 (P = 0.0006)

I_L|
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Favors Control Favors Remimazolam







Andreassen et al. Scandinavian Journal of

Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine . .
(2025) 33:93 Trauma, Resuscitation

https://doi.org/10.1186/513049-025-01402-6 and Emergency Medicine
RESEARCH Open Access
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Check for

Remimazolam for procedural sedation in the ==
emergency department: a prospective study
of effectiveness and patient satisfaction

Sofus Andreassen'®, Vibe Maria Laden Nielsen'?®, Anne Lund Krarup'*®, Annika Kamp', Dennis Meller Andersen’,
Steven Krogh-Larsen' and Dorte Melgaard'#"



Physicians without Registered nurse
anaesthesiological anaesthetists

specialisation (group 2, n =50)
(group 1, n=53)
Without any respiratory adverse effects during 63 %, 33 98 %, 49 b
sedation: >
%, n

Respiratory adverse effects: %, n
Severe': Solved with a combination of actions
 Mild/moderate: Solved by one of the following:
Talking to or gently shaking the patient’s shoulde
Starting the painful procedure \
Oxygen max 10 L/min (nasal/oral)
Jaw thrust or nasopharyngeal airway
"Patient A: Solved by an NPA and Naloxone. N
'Patient B: Solved by an NPA and bag-valve-mask ventilation for a fewr

Dosages of Remimazolam
Total dosage, mg, median (IQR) 10 (7.5;17.5) 10 (7.5;12.5)
Total dosage: %, n
1-5mg

[225-30mg )
\32.5-40mg /




Zotaveni po sedaci — predpoklady v.s. realita

« Kratky kontextualni polo€as a stabilni farmakokinetika bez kumulace
« Farmakodynamika je davkové zavisla s moznosti presného titrovani davky

Zdroj: Schittler et al., Anesthesiology 2020; Masui, J Intensive Care 2026



Characteristic

Overall (N=9431)

Procedural Use

OR (N=2113)

NORA (N=6646)

Non-anaesthesia (N=672)

Table 2 Recovery outcomes for patients who went to the PACU. *For each component of the Mayo Modified Score, the percentage of
patients with a score of 2 at the first assessment and last assessment is provided in parentheses (first assessment; last assessment).
Time is reported in min. Data are median (IQR) or number (%), unless otherwise stated. N indicates the number of patients with
available data. NORA, non-operating room anaesthesia; OR, operating room; RASS, Richmond Agitation—Sedation Scale.

Characteristic Overall (N=7581) Procedural Use
OR (N=1532) NORA (N=5487) Non-anaesthesia (N=562)
N Summary N Summary N Summary N Summary
Statistics Statistics Statistics Statistics
Length of PACU stay 7581 55 (36—87) 1532 72 (47-119) 5487 53 (37-82) 562 35 (23—54)
PACU discharge readiness time 5413 30 (15-55) 1082 47 (37-76) 4238 27 (13—47) 93 35 (19-60)
Time to baseline RASS 5449 12 (5-30) 1168 13 (4—37) 3785 13 (5-30) 496 7 (5—-15)
Mayo Modified Score*
Consciousness 6428 (90.8%; 96.9%) 1196 (93.8%; 97.5%) 4714 (89.4%; 96.4%) 518 (95.9%; 99.6%)
Motor Activity 6432 (89.1%; 95.5%) 1200 (89.9%; 94.3%) 4714 (88.1%; 95.3%) 518 (97.1%; 99.4%)
Oxygen Saturation 6426 (79.7%; 86.3%) 1199 (63.6%;70.1%) 4709 (82.1%; 89.3%) 518 (95.4%; 96.7%)
Respiration 6431 (94.7%; 98.4%) 1199 (94.3%; 97.7%) 4714 (94.5%; 98.3%) 518 (98.3%; 99.8%)
Systolic BP 6430 (94.2%; 97.3%) 1199 (95.1%; 97.2%) 4713 (93.7%; 97.1%) 518 (97.7%; 98.8%)
1ULldl NNCTLLLL uuUoc, LJ.J.S FTOoL L.V \Q.U*AU.U} LLlD 1L,V ‘I .J*LU.U} LTV Ll.v \O.U*LU.U} Vs L UV ‘U.D*J.J.U}
Total Remi dose, mg min~* 9399 0.22 (0.09—0.45) 2104 0.08 (0.04—0.17) 6632 0.26 (0.11-0.50) 663  0.45 (0.28—0.77)




Vyuziti v praxi

Vhodny zejména na kratké vykony

Endoskopické vykony (kolonoskopie, gastroskopie, ERCP)
Malé gynekologické vykony (konizace, hysteroskopie)
Flexibilni bronchoskopie

Kardioverze

Sedace k regionalni anestezii

Vhodny i pro ASA IlI/IV pacienty



Optimalni davkovani

Bolusové podani )
PocCatecCni davka 2,5-5 mg pomaly
bolus (pfip. 0,05— 0,25 mg/kg)

+ titrace top-up davkami 1 25—
2,5 mg

4(:. | m"
Kontinualni infuze "\

Loading rychlost 0,6 mg/kg/h na s 9
10 min, poté udrzovaci davka £
(obvykle 0,2-0,5 mg/kg/h) S



Remimazolam v intenzivni péci

* Animalni modely ukazuji na mozné protektivni ucCinky remimazolamu

» Antiinflamatorni pusobeni, organova (kardio-, hepato-, reno- a
neuro-) protekce, lepSi preziti pfi sepsi

* Mensi vliv na disrupci spankoveho vzorce a sekreci melatoninu
pooperacné v porovnani s propofolem

 NizSi riziko deliria?

* Tachyfylaxe?



Table 1 Summary of the outcome of the ONO-2745-04 trial

<24h >24h
infusion infusion
Patients, n 42 7
Total administration time, h 12.90+4.23 7242+28.68
Total dose, mg/kg 3.69+2.25 39.50+51.63
Time to awaking, min 71.71+£316.12 418.00+395.95

Max. blood concentration, ng/mL 352.0+194.7 2742.7+2406.8

The data are mean +standard deviation

Saito and Hirota Journal of Intensive Care (2026), https://doi.org/10.1186/s40560-026-00849-8



Zaver
 Remimazolam je perspektivni sedativum s dobrym bezpecnostnim profilem

vCetne moznosti antagonizace.

* Vhodny je zejména ke kratkym vykonum, k analgosedaci v kombinaci s kratce
ucinkujicimi opioidy.

* Vyhodou rychly nastup i rychla rekonvalescence, lepsi kardiopulmonalni
stabilita v porovnani s propofolem.

* Nevyhodou je v tuto chvili vysSi cena.

« Pouziti k sedaci nad 24h u kriticky nemocnych pfinasi riziko kumulace. Chybi
morbidity a mortality data.
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