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MOTTO„…Potřebuji 
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Srovnání organizace podávání analgosedace ne-
anesteziology v České republice a ve světě 1

Právní a vzdělávací rámec: Podávání analgosedace je primárně vyhrazeno 
anesteziologům s atestací v oboru anesteziologie a intenzivní medicíny.


Role ne-anesteziologů: Ne-anesteziologové (např. jiní lékaři, sestry) mohou 
podávat analgosedaci jen v omezených případech, většinou pod dohledem 
anesteziologa a po absolvování specializovaných kurzů.


Typy sedace: Lehká a střední sedace může být vedena ne-anesteziology za 
přísných podmínek, hluboká sedace a podávání propofolu je výhradně v 
kompetenci anesteziologů.


Organizace péče: Multidisciplinární přístup s důrazem na bezpečnost a 
monitoraci, přísné protokoly a dostupnost anesteziologické podpory.



Srovnání organizace podávání analgosedace ne-
anesteziology v České republice a ve světě 2



NAAP-Propofol
Německo: Sestry-anesteziologové 

absolvují magisterský program s 
rozsáhlou klinickou praxí (5000 

hodin). Mohou samostatně podávat 
propofol u nízkorizikových pacientů 

(ASA I-II) a řídit analgosedaci, 
přičemž u komplikovaných případů 

je nutný dohled anesteziologa. 
Záchranáři s certifikací 

Notfallsanitäter mohou v 
prehospitální péči použít propofol 

jen pod přímým lékařským 
vedením. 

Francie: Propofol je považován za 
anestetikum vyžadující 

specializovanou péči, proto je jeho 
podávání ne-anesteziology 

zakázáno. Endoskopické sedace 
jsou často prováděny s přítomností 

anesteziologa. 

Velká Británie: Anaesthesia 
Associates mohou asistovat, ale 
podávání propofolu je výhradně v 

kompetenci anesteziologa. 

Belgie: Podávání propofolu ne-
anesteziology je možné po 

absolvování specializovaných kurzů 
a pod dohledem anesteziologa, 

zejména při jednodušších 
výkonech.NAAP = Rakousko, Dánsko, Německo, Řecko, Nizozemsko, Švédsko a Švýcarsko



European Curriculum for Sedation Training in Gastrointestinal Endoscopy:
Position Statement of the European Society of Gastrointestinal Endoscopy
(ESGE) and European Society of Gastroenterology and Endoscopy Nurses and
Associates (ESGENA)

Authors J.-M. Dumonceau1,*, A. Riphaus2,*, U. Beilenhoff3, P. Vilmann4, P. Hornslet4, J. R. Aparicio5, M. Dinis-Ribeiro6, E. Giostra7,
M. Ortmann8, J. T. A. Knape9, S. Ladas10, G. Paspatis11, C. Y. Ponsioen12, I. Racz13, T. Wehrmann14, B. Walder15

Institutions Institutions are listed at the end of article.

Bibliography
DOI http://dx.doi.org/
10.1055/s-0033-1344142
Online-Publikation: 23.5.2013
Endoscopy 2013; 45: 496–504
© Georg Thieme Verlag KG
Stuttgart · New York
ISSN 0013-726X

Corresponding authors:
J.-M. Dumonceau, MD PhD
Division of Gastroenterology
and Hepatology
Geneva University Hospitals
Gabrielle Perret Gentil Str. 4
1211 Geneva
Switzerland
Fax: +41–22–3729366
jmdumonceau@hotmail.com

A. Riphaus, MD
KRH Klinikum Agnes Karll
Laatzen
Department of Internal
Medicine – Gastroenterology
Hildesheimer Str. 158
30880 Laatzen
Germany
Fax: +49–511-82082751
ariphaus@web.de

Guidelines496

1. Introduction
!

For more than 30 years, sedation using benzodia-
zepines, combined or not with opioids, has been
used as a standard regimen for gastrointestinal
endoscopy; it is usually referred to as traditional
sedation. Sedation management in gastrointesti-
nal endoscopy varies between European coun-
tries according to the different legal frameworks
and different healthcare systems. In the majority
of European countries, endoscopists administer
sedation with support from endoscopy nurses,
while in some countries such as France only anes-
thesiologists administer intravenous sedation. In
some countries any sedation can be administered
by all trained clinicians, while in other countries
administration of propofol can only be performed
by anesthesiologists. Therefore, because of na-
tional legal restrictions, non-anesthesiologist ad-
ministration of propofol (NAAP) has been estab-
lished in only a few European countries, including
Austria, Denmark, Germany, Greece, the Nether-
lands, Sweden, and Switzerland [1–9].
Irrespective of the type of sedation used, quality
management requires pharmacologically appro-
priate training for all clinical staff involved in se-
dation practice. Individual qualifications, human
resources and technical requirements have al-
ready been addressed in different guidelines [5,
10–17].
The German courses based on the national seda-
tion curriculum combine sedation and emergen-
cy management, irrespective of the agent used
for sedation (e.g., propofol, benzodiazepine, or
combined medications) [18]. The nationwide im-
plementation of these courses has significantly
improved quality with regard to structure in Ger-
man gastrointestinal endoscopy departments
[19]. In Denmark, a training program for proce-

dural sedation and analgesia (PSA) has been im-
plemented in the capital region in cooperation
with anesthesiologists [20]; sedation quality was
found to be high following the implementation
phase of NAAP in an endoscopy suite [21]. There-
fore common training practice standards for all
methods of sedation used in endoscopy have
been shown to be beneficial in improving clinical
practice as well as structural quality.
European and national societies have already de-
veloped evidence-based and consensus-based
guidelines for sedation and monitoring in gastro-
intestinal endoscopy that give a comprehensive
outline of structural requirements, medication
options, patient monitoring and discharge, and
the role of endoscopy staff [10–16]. Anesthesiol-
ogy and gastroenterology societies have both de-
manded special training for staff administering
sedation of any type [13,17], and especially for
NAAP [10,14–16].
The joint endorsement of the present Curriculum
by medical and nursing endoscopy societies em-
phasizes that a multidisciplinary approach is the
best response to current needs [13,15,16]. In the
United States of America, a multisociety sedation
curriculum for gastrointestinal endoscopy has re-
cently been introduced [22].
The Curriculum presented here is based on the
consensus of physicians (gastroenterologists, an-
esthesiologists) and nurses who have previously
been involved in the development of European
and national sedation guidelines for endoscopy
sedation, national curricula for endoscopy seda-
tion, and the organization of national and local
courses for endoscopy sedation.

2.Aims of the European Curriculum
!

This European Curriculum is intended for
teachers and institutions organizing sedation
courses.* Both authors contributed equally.
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POSITION STATEMENT

Position statement: nonanesthesiologist administration of propofol
for GI endoscopy

This statement on the use of nonanesthesiologist-
administered propofol (NAAP) for GI endoscopy is issued
jointly by The American Association for the Study of Liver
Diseases, American College of Gastroenterology, Ameri-
can Gastroenterological Association, and American
Society for Gastrointestinal Endoscopy. A 4-member com-
mittee, composed of a representative from each society,
prepared the first draft of this document, which was
then reviewed and approved by the governing board of
each organization. This document is designed to provide
an evidence-based assessment of propofol-mediated seda-
tion by properly trained gastroenterologists and other
nonanesthesiologists. The safety, efficacy, cost-effective-
ness, and training issues involved with nonanesthesiolo-
gist administration of propofol for GI endoscopy are
reviewed, and a series of concluding statements and rec-
ommendations are provided. Whenever possible, these
summary conclusions are graded based upon the
strength of the supporting evidence ( Table 1).

BACKGROUND

Propofol (2,6 diisopropyl phenol) is an ultra-short–
acting sedative agent with no analgesic properties, which
provides sedative and amnestic effects.1 Approved by the
Food and Drug Administration for the induction and
maintenance of anesthesia, propofol’s product label indi-
cates that it ‘‘should be administered only by persons
trained in the administration of general anesthesia.’’ Since
its introduction in the 1980s, however, its clinical applica-
tions have expanded to include monitored anesthesia care
(MAC) and procedural sedation. The worldwide safety ex-
perience of endoscopist-administered propofol sedation
now exceeds 460,000 patients.2

Two methods have evolved for the administration of
propofol under the direction of an endoscopist: (1)
nurse-administered propofol sedation (NAPS) and (2)

combination or balanced propofol sedation (BPS). Both
methods involve the administration of small, titrated bolus
doses of propofol. Whereas NAPS uses propofol as a single
agent and is titrated to deep sedation,3 BPS combines pro-
pofol with a small induction dose of a narcotic, a benzodi-
azepine, or both, and is targeted to moderate sedation.4

Both techniques emphasize the importance of appropri-
ate patient selection, education and training of nursing
personnel, use of an established protocol for drug admin-
istration, and careful assessment of a patient’s physiologic
and clinical parameters throughout the procedure; how-
ever, several important differences between these tech-
niques do exist.5

For the purposes of this document, the following defi-
nitions apply:
d Monitored anesthesia care (MAC) is the service pro-

vided by an anesthesia specialist to a patient undergoing
a diagnostic or therapeutic procedure. In many in-
stances, although not all, MAC results in deep sedation,
and the normal airway protective reflexes may be lost.
MAC can include general anesthesia with endotracheal
intubation.6

d Standard sedation refers to the administration of intra-
venous drugs, usually a benzodiazepine and an opioid,
under the supervision of an endoscopist. A level of mod-
erate sedation is usually targeted.

d Nonanesthesiologist-administered propofol (NAAP) de-
scribes the administration of propofol under the direc-
tion of a physician who has not been trained as an
anesthesiologist. Propofol may be used either alone
or in combination with 1 or more additional agents. A
level of moderate-to-deep sedation is targeted with
NAAP.

d Nurse-administered propofol sedation (NAPS) describes
the administration of propofol as a single agent under
the direction of a physician who has not been trained
as an anesthesiologist. A level of deep sedation is tar-
geted with NAPS.

d Balanced propofol sedation (BPS) describes the admin-
istration of the combination of a benzodiazepine, an
opioid, and propofol under the direction of a physician
who is not an anesthesiologist. The opioid and benzodi-
azepine are each given as a single dose, which is fol-
lowed by small incremental doses of propofol
administered to achieve a target level of moderate
sedation.

Copyright ª 2009 by the American Society for Gastrointestinal Endoscopy,
the American Association for the Study of Liver Diseases, American College
of Gastroenterology, and AGA Institute
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elderly population with multiple comorbidities [5]. As per the
American Gastroenterological Association—

The ideal agent for endoscopic sedation should possess seda-
tive, analgesic, and amnestic properties and a pharmacokinetic
profile compatible with rapid onset (1-2 min), brief duration
(5-10 min), and fast recovery (15-20 min). It also should pro-
vide a predictable pharmacodynamic response within the range
of moderate sedation, exert minimal depressant effects on the
cardiopulmonary system, and possess a pharmacologic antag-
onist. Finally, its use by an endoscopist and/or nurse should
comply with state and federal regulations, and it should be cost
effective compared with current methods of sedation [10].

These demands and recent advances in clinical pharmacology
have led to the concept of “soft” drugs, which are designed to be

safer with an increased therapeutic index and a rapid predictable
metabolism to inactive metabolites [11].

3. Remimazolam

3.1. Historical overview

Midazolam is the parent compound of remimazolam; therefore,
remimazolam has the characteristic safety profile of a benzodia-
zepine and a gamma-aminobutyric acid (GABAA) neurotransmitter
receptor mechanism of action. Remimazolamwas created as a new
candidate compound after a confluence of historical milestones in
pharmacology [12] (Figure 2). The critical step in the creation of
remimazolam was the addition of a carboxylic ester linkage to the
molecule, as was also done with an analgesic compound in
widespread use, remifentanil. This technology creates a “soft drug”
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Remimazolam

Diazepam
(1960s)

Midazolam
(1980s)

Lorazepam
(1970s)

Benzodiazepine Safety

• Aqueous solubility
• Availability of antagonist
• No injection pain
• Respiratory depression
• Risk for CV effects
• Anxiolysis
• Amnesia

Fentanyl
(1960s)

Remifentanil
(1990s)

Ester Technology

• Short duration of action
• Predictable response
• Inactive metabolite

Rapid Onset/Offset

Dexmedetomidine
(1990s)

Ketamine
(1960s)

• Rapid onset
• Rapid offset
• Predictable response

Propofol
(1980s)

Etomidate
(1960s)

GABAA Mechanism

• No psychomimetic effects
• Control of major inhibitory NT

Fig. 2. Pharmacological milestones leading to the development of remimazolam. (Color version of figure is available online.)

Fig. 3. Pharmacokinetics of remimazolam and its inactive metabolite. (Color version of figure is available online.)
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a b s t r a c t

Procedural sedation is used in 98% of endoscopies performed in the United States. The predominant agents
used are benzodiazepines, opioids, and propofol. The optimal sedation depends on the procedure being
performed and its duration. An ideal sedative would allow for flexible, rapid onset and offset of sedation
with predictable short duration of action with minimal cardiopulmonary risk factors. Remimazolam is a
novel “soft drug” with the characteristics of a benzodiazepine and organ-independent metabolism.
Remimazolam binds selectively and with high affinity to the gamma-aminobutyric acid receptor, with
no off-target activities. In animal studies, remimazolam has a short, initial phase half-life and high volume
of distribution, indicating extensive tissue distribution, minimal tissue accumulation, and rapid elimina-
tion. Remimazolam is hydroxylated to an inactive metabolite, and its effects can be reversed with
flumazenil. In clinical studies for procedural sedation, remimazolam was well tolerated with no serious
adverse events. Times to onset or offset of sedation were shorter with remimazolam versus active control.
All remimazolam-related adverse reactions are well known to clinicians and can be managed by trained
staff. This article summarizes the preclinical and clinical data on the efficacy and safety or remimazolam for
endoscopic sedation. Remimazolam is in clinical development for procedural sedation, general anesthesia,
and sedation in the intensive care unit. Remimazolam is a promising new sedative or anesthetic agent with
scientific support for continued clinical development. Phase III studies with remimazolam for procedural
sedation are underway.

& 2016 Elsevier Inc. All rights reserved.

1. Introduction

Since the advent of fiberoptic endoscopy, in the mid 1950s, the
diagnosis and treatment of gastrointestinal (GI) disorders has been
transmogrified by the use of this modality to become the primary
tool used in colon cancer screening and prevention, as well as the
investigation of abdominal pain, anemia, altered bowel habits, GI
blood loss, and abnormal imaging [1]. Currently our armamen-
tarium includes the use of not only routine diagnostic and
therapeutic esophagogastroduodenoscopy and colonoscopy but

also advanced endoscopic procedures such as endoscopic ultra-
sound, double balloon enteroscopy, and endoscopic retrograde
cholangiopancreatography. Simultaneously, there has been a log-
arithmic growth in the use of and need for sedation, allowing for
greater patient comfort and safety in the evolution of these
erstwhile nonsurgical procedures. As the number and complexity
of endoscopic procedures increase, the role of sedation has been
integral in patient and physician satisfaction. Presently, 98% of
endoscopic procedures in the United States are performed with
sedation administered by gastroenterologist or anesthesia profes-
sionals [2]. However, unlike surgery that requires general anes-
thesia, optimal sedation requirements for endoscopy need to be
matched to patient comfort, comorbidity risks, the anticipated
procedural discomfort, and the length of the procedure in order to
minimize the unnecessary risk of deeper sedation or general
anesthesia [3]. Most of the patients require moderate sedation
for relatively short procedures for which the ideal agent or admin-
istration model is still being sought.

This article focuses on the unmet needs of our current sedation
practices and the evolution and potential of the novel compound,
remimazolam, an ultrashort acting benzodiazepine.

Contents lists available at ScienceDirect

journal homepage: www.techgiendoscopy.com/locate/tgie
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Remimazolam
„An ideal intravenous anesthetic agent and soft drug“

Basic knowledge on intravenous anesthetic 
agents  

Mechanism of action of intravenous anesthetic agents 

While the introduction of general anesthesia was a revolution-
ary achievement in medical history, the mechanism of action of 
anesthetic agents is still not fully understood. The concept that 
anesthetic agents produce neuro-depression in specific areas of 
the central nervous system by enhancing the effect of inhibitory 
neurotransmitters (especially GABA), reducing the effect of excit-
atory neurotransmitters, and suppressing specific neuronal net-
work activity necessary for consciousness and arousal has been 
generally accepted [1,2]. The GABA receptor system is the main 
inhibitory receptor population in the human central nervous sys-
tem and the main target receptor for intravenous anesthetic agents 
that induce general anesthesia [1]. Most intravenous anesthetic 
agents, such as barbiturates, BZDs, propofol, and etomidate, bind 
to GABA type A receptors, except for ketamine, which mainly 
acts via the N-methyl-D-aspartate (NMDA) receptor along with 
other receptor types. All intravenous anesthetic agents can induce 
amnesia, hypnosis, sedation, unconsciousness, and immobility 
(muscle-suppression), although immobility is achieved to a great-
er extent with inhalational anesthetic agents. Intravenous anes-
thetic agents may also induce cardiovascular depression, respira-
tory depression, or pain during injection. 

An ideal intravenous anesthetic agent and soft drug 

An ideal intravenous anesthetic agent (Table 1) has not yet been 

developed. All the available intravenous anesthetic agents can 
cause undesirable side effects. Therefore, balanced anesthesia us-
ing a combination of different anesthetic agents at the lowest pos-
sible doses to achieve adequate anesthesia has been used in the 
past to minimize side effects in daily practice. Modern anesthetic 
agents must therefore be effective, efficient, and well tolerated. To 
improve usability, new intravenous anesthetic agents should also 
offer a drug effect that is predictable, with a rapid onset and offset. 
Drug development programs are searching for intravenous anes-
thetic agents that are specifically structured to undergo rapid bio-
transformation into inactive metabolites. This type of drug is 
called a “soft drug,” and remifentanil is a well-known prototype. 
Remimazolam, which is the newest “soft drug,” has been devel-
oped based on the midazolam molecular structure (Figs. 1 and 2) 
and is a structural analog with an added ester side chain. After 

Table 1. Ideal Intravenous Anesthetic Agent

Physical and chemical properties Pharmacology
Chemically stable Painless injection
Water soluble Low incidence of thrombophlebitis
No additives/No reconstitution required Harmless on extravasation and intraarterial injection
Long shelf-life Low incidence of adverse reactions
Compatible with other intravenous fluids or drugs Smooth onset of anesthesia
Bacteriostatic No associated unwanted movements

Anticonvulsant, antiemetic, and analgesic effects
No associated respiratory depression or bronchodilation
No cardiovascular depression or stimulation
Predictable recovery
Rapid conversion to non-active metabolites
No hepatic or renal impairment
No suppression of corticosteroid synthesis
No association with emergence phenomenon
No teratogenic effects
Not much accumulation in body tissues, maintenance of general anesthesia possible

Fig. 1. Chemical structure of midazolam.
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cue) [33]. Procedural success was defined as the completion 

of colonoscopy without a rescue sedative; it was achieved in 

91.3, 25.2, and 1.7% of patients receiving remimazolam, 

midazolam, and placebo plus midazolam rescue, respec-

tively. In addition, compared with those who received mid-

azolam, fewer patients who received remimazolam experi-

enced hypotension and showed faster recovery. These find-

ings indicate that remimazolam can be administered safely 

for procedural sedation, and it permits fast recovery of neu-

ropsychiatric function compared with midazolam. 

Propofol is another sedative frequently used for procedur-

al sedation. Although it has a rapid onset of action and a 

very short half-life, it precipitates more adverse events, nota-

bly possible hypotension, respiratory depression, bradycar-

dia, and pain upon injection. Therefore, there is a need for 

safer sedatives while ensuring their efficacy [35]. Clinical 

studies comparing efficacy and safety of remimazolam vs. 

propofol for procedural sedation suggested that remimazol-

am was non-inferior in terms of sedative efficacy and exhib-

ited better safety profile than that of propofol [32,34,36]. 

Chen et al. [32] demonstrated that the procedure success 

rate in the remimazolam group was similar to that in the 

propofol group (96.91% vs. 100%, respectively) in 384 pa-

tients who underwent colonoscopy [32]. The safety assess-

ment revealed that the total number of adverse events was 

lower in the remimazolam group than in the propofol group; 

in particular, injection site pain, increased bilirubin, de-

creased respiratory rate, and hypoxia were less frequent in 

patients receiving remimazolam. Similar findings were re-

ported in another non-inferior study performed on patients 

who underwent upper gastrointestinal endoscopy [34]. In 

summary, remimazolam and propofol had similar success 

rates for sedation, but remimazolam had a more favorable 

safety profile than that of propofol. 

In addition, a patient’s physical status affects safety and 

recovery from procedural sedation; a higher American Soci-

ety of Anesthesiologists (ASA) physical status classification is 

associated with a higher risk of adverse periprocedural 

events [37]. A randomized trial involving patients who un-

derwent high-risk colonoscopy found that the efficacy and 

safety data of remimazolam for procedural sedation of high-

risk ASA patients were comparable to those with low-risk 

ASA [38]. These results indicate remimazolam to be equally 

efficient and safe for procedural sedation in patients with 

low- and high-risk ASA. 

Taken together, remimazolam can be used as a safe and 

effective alternative to other widely-used sedatives, such as 

midazolam and propofol, for IV sedation in patients under-

going various procedures. Further clinical studies with re-

spect to the quality of patient experience, new formulations 

(for example, intranasal or inhalation), and post-market 

cost-benefit analyses are important factors in acquiring the 

widespread use of remimazolam in procedural sedation. 

1. Dosage and administration 

To induce and maintain procedural sedation in adults, 

remimazolam dosage should be titrated and individualized 

to achieve the desired clinical response. IV remimazolam 

was used at a dose of 5 mg over 1 min for induction. Supple-

mental IV doses of remimazolam (2.5 mg) over 15 s with !  2 

min between doses can be given, if required. The recom-

mended dosage should be reduced in patients with ASA 

class III/IV as follows: an induction dose of 2.5–5 mg remim-

azolam and top-up doses of 1.25–2.5 mg on the basis of pa-

tient’s general condition and at the physician’s discretion 

[39,40]. 

Table 3. Major Characteristics of Propofol, Midazolam, and Remimazolam as Intravenous Hypnotics for Anesthesia and Sedation

Characteristics Propofol Midazolam Remimazolam
Ready-to-use injectable formulation + + –
Free from pain on injection – + +
Free from liability for cardiovascular and respiratory depression – + +
Active metabolite – + –
Availability of a reversal agent – + +
Short context-sensitive half-time + – +
Onset (min) <  1 3–5 1–2

Recovery (min) 10 20–80 10–40

Metabolism Hepatic/extrahepatic Hepatic Hydrolysis by tissue esterase
Protein binding (%) 98 97 92

+ and – represent the presence and absence of the relevant characteristics, respectively.

6 www.anesth-pain-med.org

Anesth Pain Med Vol. 17 No. 1
K

SAP

INTRODUCTION 

Remimazolam besylate (Byfavo injection in South Korea, 

Anerem® in Japan, AptimydaTM in EU, ByFavoTM in the USA, 

and Ruima® in China) is a water-soluble, ultra-short-acting 

intravenous (IV) benzodiazepine (BDZ). It has recently been 

approved as a general anesthetic (in January 2020 in Japan 

and January 2021 in South Korea) and for use in procedural 

sedation (in July 2020 in the USA and China, March 2021 in 

Europe, and August 2021 in South Korea) in adults [1]. 
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A novel ultra-short-acting benzodiazepine (BDZ), remimazolam (CNS 7056), has been de-
signed by ‘soft drug’ development to achieve a better sedative profile than that of the cur-
rent drugs. Notably, the esterase linkage in remimazolam permits rapid hydrolysis to inacti-
vate metabolites by non-specific tissue esterase and induces a unique and favorable phar-
macological profile, including rapid onset and offset of sedation and a predictable duration 
of action. Similar to other BDZs, its sedative effects can be reversed using flumazenil, a BDZ 
antagonist. The pharmacokinetics and pharmacodynamics of remimazolam are character-
ized by relatively high clearance, small steady-state volume of distribution, short elimination 
half-life, short context-sensitive half-life, and fast onset and recovery, indicating rapid elimi-
nation, minimal tissue accumulation, and good control. In addition, remimazolam possesses 
a superior safety profile, including low liability for cardiorespiratory depression and injection 
pain, making it a preferred hypnotic agent in various clinical settings. Early clinical investiga-
tions suggest that remimazolam is well tolerated and effective for procedural sedation and 
for induction and maintenance of general anesthesia. To date, however, the clinical use of 
remimazolam has been confined to a few volunteer studies and a limited number of clinical 
investigations. Therefore, further studies regarding its recovery issues or postoperative com-
plications, characteristics of electroencephalogram changes, and cost-benefit analyses are 
required to facilitate its widespread use. 

Keywords: Benzodiazepine; Hypnotic; Pharmacodynamics anesthesia; Pharmacokinetics; 
Remimazolam; Sedation.

Similar to midazolam, remimazolam enhances γ-amino-

butyric acid A (GABAA) receptor activity to induce cell mem-

brane hyperpolarization, thereby inhibiting neural activity 

via an increase in chloride influx [2]. In addition, it is a soft 

drug designed to incorporate a carboxylic ester moiety into 

the BDZ core (Fig. 1) [3]. With such structural modifications 

similar to remifentanil, remimazolam is rapidly hydrolyzed 

to a pharmacologically inactive metabolite (CNS 7054) via 

non-specific tissue esterase activity (Fig. 2) [4,5], which leads 

to the fast onset and offset of sedation and predictable dura-
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Remimazolam velmi podobný midazolamu - k poskytnutí dostatečné sedace a při současném podávání 
s opioidy není horší než propofol pro navození a udržování celkové anestezie. 


Hemodynamická a respirační stabilita remimazolamu ve srovnání s propofolem je pozoruhodná. Doba 
probuzení může být mírně prodloužena přímo ve srovnání s propofolem; současné poznatky však 
naznačují, že rozdíl je pouze v rozmezí 1 až 5 minut, což nemusí být v každodenní praxi klinicky 

relevantní. 


Kromě toho je významnou výhodou —-> prodloužené zotavení flumazenilem. (0.2 mg)


Vynikajícímu profilu hemodynamické bezpečnosti ve srovnání s propofolem. 


Remimazolam je měkký lék s farmakologickým profilem, který by mu měl v budoucnu umožnit alespoň 
částečně nahradit propofol jako standardní intravenózní anestetikum pro celkovou anestezii.

Introduction 

Remimazolam is a rapidly metabolized benzodiazepine (BZD) that has been approved 
for general anesthesia and procedural sedation in Korea since 2021. It shows the typical 
pharmacodynamic profile of other BZDs (e.g., midazolam), but has high organ-indepen-
dent elimination clearance. It is rapidly metabolized by nonspecific esterases [predomi-
nantly carboxylesterase 1A (CES 1A)], mainly localized in the human liver, to CNS7054, 
a so-called inactive metabolite with reduced binding affinity with a 300 to 400 times re-
duced binding affinity at the γ-aminobutyric acid (GABA) type A receptor. After admin-
istration, plasma concentrations of remimazolam predictably and rapidly decrease, and 
with adequate dosing, there is no prolonged sedative effect. Though it has been approved 
in Korea for general anesthesia, further clinical experience with remimazolam as well as 
evidence-based approaches for dosing and drug handling are needed for its safe and effi-
cient use in various patient populations and clinical conditions. Therefore, the aim of this 
review article is to provide an overview of the specific pharmacodynamic and pharmaco-
kinetic characteristics of remimazolam relevant to its clinical application as a modern in-
travenous sedative and anesthetic agent.  
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Review Article

Intravenous anesthetic agents such as midazolam, propofol, and ketamine are routinely 
used to provide anesthesia and sedation. They have been shown to effectively induce and 
maintain amnesia, sedation, and hypnosis in various patient groups and clinical settings. 
However, all anesthetic agents have the potential to cause unwanted side effects such as he-
modynamic instability, respiratory depression, or slow recovery due to prolonged 
post-procedural sedation. Remimazolam, a recently approved benzodiazepine for general 
anesthesia and procedural sedation in Korea, has been successfully used for these purpos-
es. To date, inconclusive knowledge has been obtained regarding the use of remimazolam 
in different patient populations and under various surgical conditions. With respect to the 
specific pharmacokinetic and pharmacodynamic characteristics of remimazolam, the use 
of remimazolam is expected to increase providing safe general anesthesia and sedation. 
This review aims to provide an overview of the basic and clinical pharmacology of remim-
azolam and to compare it with midazolam and propofol. 

Keywords: Amnesia; Anesthesia; Benzodiazepine; Conscious sedation; Hypnosis; Remim-
azolam.
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Tento léčivý přípravek podléhá dalšímu sledování. To umožní rychlé získání nových informací 
o bezpečnosti. Žádáme zdravotnické pracovníky, aby hlásili jakákoli podezření na nežádoucí účinky. 
Podrobnosti o hlášení nežádoucích účinků viz bod 4.8. 
 
 
1. NÁZEV PŘÍPRAVKU 
 
Byfavo 20 mg prášek pro injekční roztok 
 
 
2. KVALITATIVNÍ A KVANTITATIVNÍ SLOŽENÍ 
 
Jedna injekční lahvička obsahuje remimazolami besilas, což odpovídá remimazolamum 20 mg. 
Jeden mililitr rekonstituovaného roztoku obsahuje remimazolamum 2,5 mg. 
 
Pomocná látka se známým účinkem: 
 
Jedna injekční lahvička obsahuje 79,13 mg dextranu 40 pro injekci. 
 
Úplný seznam pomocných látek viz bod 6.1. 
 
 
3. LÉKOVÁ FORMA 
 
Prášek pro injekční roztok. 
 
Bílý až téměř bílý prášek. 
 
 
4. KLINICKÉ ÚDAJE 
 
4.1 Terapeutické indikace 
 
Remimazolam je indikován k procedurální sedaci u dospělých. 
 
4.2 Dávkování a způsob podání 
 
Remimazolam musí podávat pouze zdravotničtí pracovníci se zkušenostmi se sedací. Pacient má být 
po celou dobu monitorován příslušným zdravotnickým pracovníkem, který se nepodílí na provádění 
výkonu a jehož jediným úkolem je monitorovat pacienta. Tento zdravotník musí být vyškolen 
v detekci a řešení obstrukce dýchacích cest, hypoventilace a apnoe, včetně udržování průchodných 
dýchacích cest, podpůrné ventilace a kardiovaskulární resuscitace. Respirační a srdeční funkce 
pacienta musí být neustále monitorovány. Musí být okamžitě k dispozici resuscitační léčivé přípravky 
a vybavení odpovídající věku a velikosti pro obnovení průchodnosti dýchacích cest a ventilace pomocí 
vaku/ventilu/masky. K použití musí být okamžitě k dispozici reverzibilní léčivý přípravek pro 
benzodiazepiny (flumazenil). 
 
Dávkování 
 
Dávkování remimazolamu je nutné individuálně titrovat na účinnou dávku, která poskytuje 
požadovanou úroveň sedace a minimalizuje nežádoucí účinky (viz tabulka 1). K navození nebo 
udržení požadované úrovně sedace mohou být podle potřeby podány další dávky. Aby bylo možné 
zcela posoudit sedativní účinek, je třeba, aby před podáním jakékoli doplňkové dávky uplynuly 
alespoň dvě minuty. Jestliže k požadované úrovni sedace nevede pět dávek remimazolamu podaných 
v průběhu 15 minut, je nutné zvážit doplňující nebo jiné sedativum. Remimazolam je spojen s rychlým 
nástupem a ústupem sedace. V klinických studiích došlo k maximální sedaci za 3–3,5 minuty po 
úvodním bolusu a pacienti nabyli plné bdělosti 12–14 minut po poslední dávce remimazolamu. 
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O souběžně podávaných opioidových léčivých přípravcích je známo, že zvyšují sedativní účinek 
remimazolamu a tlumí ventilační odpověď na stimulaci oxidem uhličitým (viz body 4.4 a 4.5). 
 
Tabulka 1: Pokyny pro dávkování u dospělých* 
 

 Dospělí < 65 let věku Starší pacienti od 65 let a/nebo 
pacienti s ASA-PS# III–IV a/nebo 
tělesnou hmotností nižší než 50 kg 

Procedurální 
sedace 
v kombinaci 
s opioidem** 

Navození 
Podejte opioid*. 
Počkejte 1–2 minuty. 
Úvodní dávka:  
Injekce: 5 mg (2 ml) po dobu 1 minuty 
Počkejte 2 minuty. 
 
Udržování/titrace 
Injekce: 2,5 mg (1 ml) po dobu 
15 sekund 
 
 
Maximální celková dávka podávaná 
v klinických studiích činila 33 mg. 

Navození 
Podejte opioid*. 
Počkejte 1–2 minuty. 
Úvodní dávka:  
Injekce: 2,5–5 mg (1–2 ml) po dobu 
1 minuty 
Počkejte 2 minuty. 
 
Udržování/titrace 
Injekce: 1,25–2,5 mg (0,5–1 ml) po dobu 
15 sekund 
 
Maximální celková dávka podávaná 
v klinických studiích činila 17,5 mg. 

Procedurální 
sedace bez 
opioidu 

Navození 
Injekce: 7 mg (2,8 ml) po dobu 1 minuty 
Počkejte 2 minuty. 
 
Udržování/titrace 
Injekce: 2,5 mg (1 ml) po dobu 
15 sekund 
 
 
Maximální celková dávka podávaná 
v klinických studiích činila 33 mg. 

Navození 
Injekce: 2,5–5 mg (1–2 ml) po dobu 
1 minuty 
Počkejte 2 minuty. 
 
Udržování/titrace 
Injekce: 1,25–2,5 mg (0,5–1 ml) po dobu 
15 sekund 
 
Maximální celková dávka podávaná 
v klinických studiích činila 17,5 mg. 

*  Podávání pacientům souběžně užívajícím opioidy, látky tlumící CNS, alkohol nebo benzodiazepiny viz bod 4.4. 
**  Například 50 mikrogramů fentanylu nebo vhodně snížené dávky u starších nebo oslabených pacientů. Dávky fentanylu 

podávané v klinických studiích jsou uvedeny v bodě 5.1. 
#  Fyzický stav pacienta podle Americké společnosti anesteziologů. 
 
Zvláštní skupiny pacientů 
 
Starší pacienti, pacienti s fyzickým stavem podle Americké společnosti anesteziologů (ASA-PS) III–IV 
a pacienti s tělesnou hmotností nižší než 50 kg 
Starší pacienti a pacienti s ASA-PS III–IV mohou být vůči účinkům sedativ citlivější. Před podáním 
remimazolamu je tudíž při rozhodování o individuální úpravě dávkování u těchto pacientů velmi 
důležité pečlivě posoudit celkový stav pacientů od 65 let a/nebo pacientů s ASA-PS III–IV, zvláště 
těch s nízkou tělesnou hmotností (nižší než 50 kg) (viz bod 4.4). 
 
Porucha funkce ledvin 
Úprava dávkování není nutná u žádného stupně poruchy funkce ledvin (včetně pacientů s rychlostí 
glomerulární filtrace [GFR] < 15 ml/min). 
 
Porucha funkce jater 
Metabolizující enzym (karboxylesteráza 1 [CES-1]) remimazolamu se vyskytuje převážně v játrech 
a clearance remimazolamu je ovlivněna zvyšujícími se stadií poruchy funkce jater (viz bod 5.2). 
Úprava dávkování se nedoporučuje u pacientů s lehkou (skóre dle Child-Pugha 5 a 6) nebo středně 
těžkou (skóre dle Child-Pugha 7 až 9) poruchou funkce jater. U pacientů s těžkou poruchou funkce 
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Abstract

Background: Remimazolam is a new benzodiazepine for procedural sedation and general anaesthesia. The aim of this
study was to characterise its pharmacokinetic properties and safety in renally and hepatically impaired subjects.
Methods: Two separate trials were conducted in patients with hepatic (n¼11) or renal impairment (n¼11) compared with
matched healthy subjects (n¼9 and n¼12, respectively). The hepatic impairment trial was an open-label adaptive
‘Reduced Design’ trial, using a single bolus of remimazolam 0.1 mg kg"1 i.v., whereas the renal impairment trial was an
open-label trial of a single bolus dose of remimazolam 1.5 mg i.v. Remimazolam plasma concentrations over time were
analysed by population pharmacokinetic modelling.
Results: Remimazolam pharmacokinetic properties were adequately described by a three-compartment, recirculatory
model. Exposure in subjects with severe hepatic impairment was 38.1% higher (i.e. clearance was 38.1% lower) compared
with healthy volunteers. This increase caused a slightly delayed recovery (8.0 min for healthy, 12.1 min for moderate, and
16.7 min for severe hepatic impairment). With renal impairment, plasma clearance was comparable with that measured
in healthy subjects. Simulations of Cmax after a bolus dose of 10 mg showed no relevant impact of hepatic or renal
impairment. The overall incidence of adverse events was low, and all adverse events were mild.
Conclusions: As Cmax after a remimazolam bolus i.v. was not affected by hepatic or renal impairment, no dose adjust-
ments are required. No unexpected adverse events related to remimazolam were seen in subjects with renal or hepatic
impairment.
Clinical trial registration: Hepatic impairment trial: ClinicalTrials.gov, NCT01790607 (https://clinicaltrials.gov/ct2/show/
NCT01790607). Renal impairment trial: EudraCT Number: 2014-004575-23.

Keywords: benzodiazepine; hepatic impairment; pharmacokinetics; remimazolam; renal impairment

Editor’s key points

# Remimazolam is a new ultra-short-acting benzodi-
azepine for procedural sedation and general
anaesthesia.

# The pharmacokinetics and adverse effects of remi-
mazolam were characterised in renally and

hepatically impaired subjects compared with normal
volunteers.

# Remimazolam pharmacokinetic properties were
described by a three-compartment recirculatory
model, with no relevant impact of hepatic or renal
impairment and a low incidence of adverse events.
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Incompatibility of the short-acting 
benzodiazepine remimazolam with common 
perioperative medication
Pascal!Hofmann1,2, Lena!Bachmann1, Pia!Brümmer1 and Berthold!Drexler1*

pH-levels of the tested drug. No interaction was seen in baseline pH below 5.
Conclusions Remimazolam (Byfavo®) is incompatible with ampicillin/ sulbactam, calcium gluconate, clindamycin, 
dexamethasone, dimenhydrinate, an 148mval/l electrolyte - glucose 1% solution (E148G1®), furosemide, a 4% gelatine 
volume expander (gelafundin®), heparin sodium, insulin, meropenem, sodium bicarbonate 8.4%, prednisolone, 
the crystalloid infusions jonosteril® and sterofundin®, thiopental and tranexamic acid. The results strongly a!rm 
remimazolam’s safety requirements: A separate line for remimazolam and an approved compatible baseline infusion is 
mandatory and an alternative way to administer bolus medication is required.
Keywords Coadministration, Incompatibility, Interaction, Precipitation, Remimazolam, Simulated y-site 

Page 6 of 7Hofmann et al. BMC Anesthesiology          (2024) 24:233 

provided by di!erent supplier, will show the similar com-
patibilities or incompatibilities. However, this study is 
limited to the specific brands investigated.

Remimazolam and the test drugs were mixed directly 
in a tube, which might not reflect the real-life situation 
in clinical practice, where drugs are normally diluted 
and administered at di!erent ports into a baseline infu-
sion. "is might limit transferability of the experimental 
findings into daily clinical practice. Furthermore, Sasaki 
et al. [9] showed that lower concentrations of remima-
zolam and higher infusion rates reduce precipitation, so 
that precipitation would not happen as obvious as in the 
experimental setting.

Clinically, precipitation can mean a loss of the desired 
e!ect, an undesired side e!ect, sedimentation and occlu-
sion in lines and cannulas, possible vein irritation, sys-
temic distribution of particles with possible capillary 

occlusions or even pulmonary embolism. Using the 
incompatible infusion solutions, as well as administer-
ing boluses or infusions into the same iv line as remima-
zolam must be carefully avoided.

Conclusion
Remimazolam (Byfavo®) is incompatible with the com-
monly used peri-operative medications ampicillin/sul-
bactam, calcium gluconate, clindamycin, dexamethasone, 
dimenhydrinate, the 148mval/l electrolyte - glucose 1% 
solution E148G1®, furosemide, the 4% gelatine volume 
expander gelafundin®, heparin sodium, insulin, the com-
monly used crystalloids jonosteril® and sterofundin®, 
meropenem, sodium bicarbonate 8.4%, prednisolone, 
thiopental and tranexamic acid, although, as a mat-
ter of principle, this applies of course only to the spe-
cific galenic formulation given by the pharmaceutic 

Fig. 3 Precipitating mixtures at 1!min after injection. Tubes from left to right: remimazolam (plain), clindamycin, ampicillin/sulbactam, dimenhydrinate, 
sterofundin®, meropenem, tranexamic acid, E148G1®, gelafundin®, jonosteril®, calcium gluconate, dexamethasone, insulin, thiopental, prednisolone, hep-
arin sodium, sodium bicarbonate, and furosemide

 

Fig. 2 pH of the test drugs before mixing, grouped in pH ranges on the x axis. Fractions of precipitating drugs in red and non-precipitating drugs in green 
presented on the y axis. The absolute numbers shown in each respective column. The fraction of precipitating drugs in each individual column is also 
shown as percentage under each column. There was no drug tested with a baseline pH between 9 and 9.99

 



Protokol pro analgosedaci při endoskopii: Kombinace remimazolamu a nalbufinu/fentanylu 
(bezpečná kombinace pro podávání analgosedace pro ne-anesteziology) 

Petr Píza, KARIP IKEM  

(verze 1.1) 

1. Cíl protokolu 

Poskytnout bezpečný a účinný postup pro analgosedaci u ambulantních pacientů podstupujících endoskopii s 
kombinací remimazolamu a nalbufinu, zajišťující op@mální sedaci, analgezii a rychlé zotavení. 

 

2. Indikace a kontraindikace 

Indikace: 

• Gastroskopie, kolonoskopie, ERCP a další diagnos@cké či terapeu@cké endoskopické výkony. 

• Pacien@ ASA I–II (vyšší ASA skóre dle individuálního posouzení). 

• Potřeba krátkodobé a dobře řiditelné sedace s analgezií. 

Kontraindikace: 

• Přecitlivělost na remimazolam, nalbufin nebo jiné benzodiazepiny či opioidy. 

• Těžká respirační insuficience. 

• Myasthenia gravis. 

• Akutní těžká hepatální insuficience. 

• Nedávné užiW jiných tlumivých látek (zejména alkohol, seda@va, opioidy). 

• Pacien@ s předpokládanou non-compliance 

• Pacien@ s vyšší potřebou silných opioidů (např. M.Crohn) 

 

3. Monitorace a vybavení 

Před zahájením sedace: 

• Zhodnocení pacienta (anamnéza, fyzikální vyšetření, ASA skóre). 

• Informovaný souhlas. 

• Nalačno: min. 6 hodin pro pevnou stravu, 2 hodiny pro čiré tekuRny. 

• Zajištění periferní žilní kanyly. 

Během výkonu: 

• Kon@nuální monitorace SpO₂, EKG, NIBP, dechová frekvence. 

• Možnost podání kyslíku (nasální kanyla nebo maska, 2–4 l/min dle potřeby). 

• Připravenost na řešení komplikací (např. antagonizace flumazenilem a naloxonem, podpora ven@lace). 

Po výkonu: 

• Dohled do úplného zotavení (Ramsayho skóre ≤2, orientace v čase a prostoru). 

• Propuštění ze sálu – Aldrete skore. 

• Propuštění pacienta pouze s doprovodem. 

 

4. Dávkování a aplikace 

Iniciální dávka: (2 varianty, A) šetrná k Rtraci, B) silnější – pro jednorázové podání) 



4. Dávkování a aplikace 

Iniciální dávka: (2 varianty, A) šetrná k Rtraci, B) silnější – pro jednorázové podání) 

• Remimazolam:  

• A) 2,5–5 mg IV bolus (nižší dávka u starších pacientů) – ampule obsahuje 20 mg – ředění do 20 ml FR. 

• B) 0,15-0,2 mg/kg - jednorázově 

• Nalbufin:  

• A) 5-10 mg IV bolus (nižší dávka u starších pacientů, @trace dle reakce) – ampule obsahuje 20 mg/2 ml 

• B) 2mg/kg – bolus – 1 minutu před procedurou (pac. Do 50 kg 10mg, nad 50 kg 20mg) 

• nebo: 

• Fentanyl: 0,5–1 µg/kg IV bolus (obvykle 25–50 µg, lze @trovat dle reakce). 

Posilovací dávka: 

• Remimazolam: 2,5 mg IV bolus dle potřeby každých 2–5 minut. 

• Nalbufin: doplnění 5-10 mg IV v případě nedostatečné analgezie. 

• nebo: 

• Fentanyl: dodatečných 25 µg IV v případě nedostatečné analgezie. 

Maximální dávky: 

• Remimazolam: celkem 20 mg na výkon (individuálně lze navýšit). 

• Nalbufin: celkem 20 mg na výkon (vyšší dávky mohou vést k prodloužené sedaci). 

• Nebo: 

• Fentanyl: celkem 100 µg na výkon (vyšší dávky mohou vést k útlumu dechu) 

 

5. Antagonizace a řešení komplikací – RESCUE postup 

Předávkování nebo prodloužená sedace: 

• Remimazolam: Flumazenil 0,2 mg IV, lze opakovat po 1 minutě (max. 1 mg). 

• Nalbufin/Fentanyl: Naloxon 0,1–0,2 mg IV, lze @trovat dle účinku. 

Respirační deprese: 

• Podpora ven@lace (svalový tonus je při této kombinaci zachován). 

• Zvýšení FiO₂, v případě nutnos@ asistovaná venRlace. 

Hypotenze, bradykardie: 

• Trendelenburgova poloha. 

• Volumoterapie (krystaloidy 250–500 ml IV). 

• Sympatomime@ka (efedrin, noradrenalin) dle potřeby. 

 

6. Zotavení a propouštění 

• Pacient musí být plně při vědomí, stabilní vitální funkce. 

• Doporučeno vyvarovat se řízení a rizikových ak@vit min. 12 hodin. 

• Edukace pacienta a doprovodu o možných pozdních účincích (ospalost, zmatenost). 

 

7. Závěr 





Závěr

2. Sedation background

The goals of sedation are to balance patient comfort and
tolerability with the risks of drug-related side effects and
over sedation. It is intended to reduce patient anxiety and
discomfort for procedures that may need to be repetitive while
allowing the endoscopist patient stability to perform a thorough
examination [4].

Sedation has been defined as a drug-induced suppression of
consciousness that is a continuum from anxiolysis (minimal) to
conscious sedation (moderate) to unconsciousness (general anes-
thesia). The American Society of Anesthesiologists (ASA) has
developed and defined the continuum of sedation for medical
procedures of varying invasiveness (Figure 1). The ability to
achieve and maintain the balance of appropriate necessary depth
of individualized sedation with minimal adversity is a combination
of expertise and pharmacology.

Currently, midazolam and propofol are the most commonly used
intravenous (IV) sedatives used for procedural sedation often in
conjunctionwith IV opioids [5], however each agent has disadvantages.

Propofol, an anesthetic alkylphenol, is an IV sedative or
hypnotic that is used for sedation and general anesthesia in higher
doses. Among its major advantages for brief procedural sedation
such as endoscopy are its exceptional sedative properties with fast
induction and extremely short half-life, allowing for rapid recovery
from sedation and rapid discharge from the endoscopy suite.
However, there are some safety and tolerability concerns, includ-
ing injection site pain, susceptibility to bacterial contamination,
and cardiovascular and respiratory depression. The induction or
maintenance dosing to effect-site concentration is not linear owing
to tissue compartment variability, and repeated or prolonged
administration can lead to unpredictable clinical consequences,
predominantly apnea, and hypotension. As a result of this potential
narrow therapeutic window, rapid progression to respiratory
depression and hypoxia can cause the potential need for respira-
tory rescue with endotracheal intubation. Consequently, the
presence of an anesthesia professional is required to monitor the

patient and manage the level of sedation for the endoscopic
procedure [6,7].

Benzodiazepines were discovered in the 1950s with the van-
guard of chlordiazepoxide and later diazepam, the latter of which
was widely used for endoscopic sedation until the advent of
midazolam in the 1980s. Owing to midazolam's water solubility,
which eliminated pain on injection and its shorter half-life, it
usurped the use of diazepam [8].

Midazolam is considered a safe and effective sedation agent.
The mean elimination half-life of midazolam is about 3 hours
(range: 1.8-6.4 hour), and it is metabolized by cytochrome P450-
3A4. It is well established that individual variability in P450
activity and interactions with drugs that inhibit or activate the
3A4 system can contribute to the unpredictability in onset or
duration of midazolam's sedative effects. As such and similar to
propofol, plasma effect-site concentration after an IV dose and its
relationship to pharmacodynamic measures (ie, reaction time, eye
movement, sedation depth) have shown extensive intersubject
variability [9].

Moreover, midazolam is hydroxylated into active and inactive
metabolites, which can increase the risk of excessive sedation by
drug interactions. About 60%-70% of the biotransformation prod-
uct is 1-hydroxy-midazolam (alpha-hydroxy-midazolam), which
is at least as potent as the parent compound and may contribute
to the net pharmacologic activity of midazolam [9]. Midazolam
accumulates with renal impairment, prolonged infusion, and after
repeated single dose infusions—a common dosing schedule dur-
ing short, conscious sedation administration. Owing to these
variable pharmacokinetic and pharmacodynamic effects, midazo-
lam can be difficult to titrate and may produce prolonged
sedation, thus delaying recovery. These characteristics make
midazolam a suboptimal candidate as a sedative or anesthetic
agent.

The development of new sedative and anesthetic drugs over
the last decade has been driven by the changing demands of
clinical practice, where procedures once performed in the hospital
are now performed in ambulatory settings, on an increasingly
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Fig. 1. Continuum of sedation: definition of general anesthesia and levels of sedation/analgesia (ASA, 1999—modified) [19] and intended use of remimazolam. (Color version
of figure is available online.)

D.J. Pambianco, B.D. Cash / Techniques in Gastrointestinal Endoscopy ] (2016) ]]]–]]]2



Závěr…? 02.06.2025 16:52

Stránka 1 z 1https://posta.ikem.cz/webmail/

Remimazolam
Od: Tomáš Hucl <tohu@ikem.cz>
Komu: 'Petr Píza' <petr.piza@ikem.cz>
Kopie: 'Martina Víravová' <mast@ikem.cz>
Datum: 1.6.2025 18:49

Ahoj Petře,
Chtěj jsem požádat o pokračování naší optimalizace premedikace na endoskopii, nejspíše nyní bez
Nalbufinu, možná se sufentanilem.
Přikládám zajímavou studii z prostřední endoskopie.
Děkuji
Tomáš
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…děkuji za pozornost




