
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. 
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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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discontinuing the administration of a soft drug, the effects rapidly 
disappear, as the parent compound is quickly converted to inac-
tive or much less active metabolites [3]. Anesthetic soft drugs can 
be further characterized by pharmacologic efficiency, which is an 
easy dosing scheme with a superior care-to-treatment-cost ratio, 
rapid restoration of protective reflexes, rapid return of sponta-
neous ventilation, and reduced need for postoperative care moni-
toring [3]. 

Midazolam, a well-known BDZ, is metabolized by hepatic cyto-
chrome P450 enzymes and glucuronide conjugation [4]. However, 
in contrast to remimazolam, midazolam metabolites are active. 
The sedative or anesthetic effect of midazolam and its metabolites 
can be prolonged due to its organ dependency and much lower 
drug clearance rate, especially after prolonged drug administra-
tion or in patients with advanced age or reduced hepatic or renal 
function. Midazolam, in contrast to remimazolam, cannot be 
called a soft drug. To date, the use of midazolam for anesthesia 
and sedation has been limited mainly to postoperative intensive 
care unit sedation. Midazolam is no longer used for the mainte-
nance of intravenous anesthesia. 

Remimazolam 

Basic pharmacology of remimazolam 

Depending on the plasma and effect site concentrations (bio-
phase) of remimazolam, the following effects can be reliably 
achieved: amnesia, sedation and hypnosis, unconsciousness, and 
some degree of immobility. In comparison to midazolam, remim-
azolam does not cause prolonged sedative effects after discontinu-
ation because it is rapidly metabolized by nonspecific tissue ester-
ases to CNS7054, the only active metabolite with an affinity for 
the GABA type A receptor that is 300 times lower and with no 

clinically relevant effect at the receptor site [5]. Remimazolam is a 
“soft drug” with the pharmacodynamic characteristics of a BZD. 
Remimazolam shows some characteristics of an ideal intravenous 
anesthetic agent. It is water-soluble, has a high clearance rate that 
is organ-independent, and shows more benign hemodynamic and 
respiratory side effects than propofol. 

The pharmacokinetics of remimazolam have been described 
using non-compartmental and compartmental modeling ap-
proaches as well as a recirculatory model [6–8]. In these pharma-
cokinetic models, total body clearance was found to be indepen-
dent of body weight, which was remarkable. In a clinical trial, Lu 
et al. [9] estimated that a body-weight-independent single dose of 
11.43 mg of remimazolam achieves a 90% (ED90) probability for 
adequate sedation during colonoscopy. This study illustrates 
body-weight-independent and simple dosing concepts for remi-
mazolam. Total body clearance values have been estimated at 70.3 
±  13.9 L/h by Antonik et al. [8] 66.7 ±  2.59 L/h by Wiltshire et al. 
[7], and 69 ±  7.2 L/h by Schuttler et al. [6]. In contrast, the total 
body clearance of midazolam has been measured at 22.6 ±  8.36 
L/h by Wiltshire et al. [7]. Thus, the clearance of midazolam ap-
pears to be nearly one-third the total body clearance of remima-
zolam. The total body clearance for propofol has been measured 
at 102 ±  18 L/h by Gepts et al. [10] in a rather historic but still 
used dataset, incorporated as the “Marsh model” [11] in commer-
cially available target-controlled infusion (TCI) systems for 
propofol. Therefore, the estimated total body clearance rate of 
propofol is approximately 25–30% higher than that of remimazol-
am, but the clearance of propofol is organ-dependent and can be 
reduced in hepatic disease. In contrast, Stöhr et al. [12] showed 
that neither hepatic nor renal dysfunction impairs the clearance 
of remimazolam. A total volume of distribution at steady state 
(Vdss) of approximately 35 L has been described for remimazol-
am [6,8], whereas for propofol, the Vdss has been estimated at 400 
L [10], which is approximately 10 times the Vdss of remimazolam. 
A smaller Vdss speeds up drug elimination and patient recovery, 
as it indicates that less drug has accumulated in the body during 
administration, and so less has to be cleared after discontinuation. 
Based on pharmacokinetic simulations, context-sensitive decre-
ment times of a 50% decrease in the plasma and effect site con-
centrations of remimazolam are very comparable to the simulated 
times for propofol (Figs. 3 and 4). In these simulations, the phar-
macokinetic dataset of Gepts/Marsh et al. [11] for propofol and 
the pharmacokinetic dataset of Schuttler et al. [6] for remimazol-
am were used. The decrement time is shorter for remimazolam 
when we look at the decrease in plasma concentration, but it is 
approximately 3 to 4 min longer when we look at the decrease in 
the effect site concentration. This is more consistent with the clin-

Fig. 2. Chemical structure of remimazolam.
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ical finding that recovery times after remimazolam anesthesia 
tend to be approximately 1–5 min longer when directly compared 
to propofol [13]. 

The transfer constant ke0 (1/min) describes the speed of drug 
exchange between the central compartment and the effect com-
partment or the biophase. A ke0 of approximately 0.25 min-1 has 
been estimated for remimazolam using the modified observer’s 
assessment of alertness and sedation (MOAA/S) scale as a param-
eter of the electroencephalogram (EEG) in volunteers of both sex-
es by Wiltshire et al. [7]. A ke0 value of 0.33 has been described by 
Eisenried et al. [14] in young male healthy volunteers using the 
beta ratio of the EEG as a pharmacodynamic parameter. A larger 
ke0 value would speed up substance exchange between the effect 
compartment and central compartment and thus shorten the in-
duction and recovery times. From a scientific point of view, insuf-
ficient data have been published to date regarding the exact esti-
mation of the ke0 value of remimazolam for the bispectral index 
(BIS). This is the most clinically relevant EEG parameter when 
remimazolam is administered to induce and maintain general an-
esthesia or sedation. 

Interaction modeling between opioids and remimazolam 
during general anesthesia has only been described for remifentan-
il in a publication by Zhou et al. [15], in which the BIS was the 
pharmacodynamic effect parameter. This published interaction 
model for remimazolam and remifentanil during general anesthe-
sia is inconclusive, as the interaction only shows a relevant effect 
and a weak interaction up to a remifentanil dosing of 0.5 µg/kg/
min, and with higher dosages of remifentanil, the interaction is 
further reduced. This might be explained by the study designs of 
the re-evaluated trials, as the whole range of clinically relevant 
remifentanil and remimazolam concentrations were not studied 
[15]. Even more relevant for the clinical use of remimazolam is its 
anesthetic drug potency compared to that of propofol, which is 
described by the half-maximal effective concentration (EC50). 
EC50 is the plasma concentration at the time when 50% of the 
maximal effect for a pharmacodynamic parameter (e.g., the BIS) 
is achieved. In the study conducted by Wiltshire et al. [7], a de-
crease in the maximum BIS of 50% was achieved with a remima-
zolam effect site concentration of 0.259 µg/ml, whereas for propo-
fol, the EC50 value for the BIS was estimated as 1.78 ±  0.67 µg/ml 
in a publication by Mourisse et al. [16]. Considering these pub-
lished EC50 values, remimazolam is much more potent than 
propofol in terms of the effect-site concentrations estimated for 
the same effect on the BIS. This may explain the slightly pro-
longed recovery times of remimazolam compared to propofol, as 
a decrease of the effect site concentration of propofol by 50% re-
duces the anesthetic effect more than a reduction in the effect site 

Fig. 3. Simulation of context-sensitive decrement times of plasma 
concentrations for remimazolam and propofol (remimazolam ke0 = 
0.25 min-1; propofol ke0 = 0.26 min-1).

20

15

10

5

0

Co
nt

ex
t s

en
si

tiv
e 

de
cr

em
en

t t
im

e 
(m

in
)

Context sensitive decrement times for 50% decrease of concentration

Infusion duration (min)
60 120 180 240

Drug
    Propofol
    Remimazolam

Drug
    Propofol
    Remimazolam

20

15

10

5

0

Co
nt

ex
t s

en
si

tiv
e 

de
cr

em
en

t t
im

e 
(m

in
)

Context sensitive decrement times for 50% decrease of concentration

Infusion duration (min)
60 120 180 240

Fig. 4. Simulation of the context-sensitive decrement times of effect 
concentrations for remimazolam and propofol (remimazolam ke0 = 
0.25 min-1; propofol ke0 = 0.26 min-1).

https://doi.org/10.4097/kja.22297310

Kim and Fechner · Remimazolam as a new benzodiazepine



concentration of remimazolam by 50%. 
In summary, although the most accurate pharmacokinetic pa-

rameters of remimazolam have been described, this is not the case 
for the pharmacodynamic parameters, such as EC50 and the trans-
fer constant ke0. Further studies are needed to validate these im-
portant pharmacological parameters of remimazolam. 

Clinical pharmacology of remimazolam 

The hemodynamic stability of remimazolam, especially when 
compared to propofol, is remarkable. Most intravenous anesthetic 
agents besides ketamine exhibit dose-dependent cardiovascular 
depressive effects. These cardiovascular effects can be explained 
by a dose-dependent decrease in systemic vascular resistance as 
well as a dose-dependent decrease in cardiac contractility. The ef-
fects of remimazolam on intracellular calcium homeostasis in en-
dothelial and neuronal cells have not yet been fully elucidated. 
Urabe et al. [17] studied the effect of remimazolam on the intra-
cellular concentration of calcium. They described how remima-
zolam can increase the calcium concentration in endothelial and 
neuronal cells via the G-protein coupled receptors (GPCRs)-ino-
sitol 1,4,5-triphosphate (IP3) pathway. They discussed how the ef-
fect is reversible, whereas, when propofol is administered, this ef-
fect is different and irreversible. This might be the first step to ex-
plaining the different hemodynamic effects of remimazolam 
compared to propofol, possibly modulated by different effects on 
the intracellular calcium homeostasis of endothelial cells. 

Decreased blood pressure with a mean arterial pressure below 
65 mmHg for >  1 min is associated with an increased incidence 
of postoperative myocardial injury or acute kidney injury [18]. As 
remimazolam is a BZD, better hemodynamic stability than propo-
fol can be expected. Frölich et al. compared the hemodynamic ef-
fects of propofol, midazolam, and dexmedetomidine. They found 
that dexmedetomidine and propofol reduced the arterial blood 
pressure in a dose-dependent manner. Systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) were maintained in the 
midazolam group during induction of mild-to-moderate sedation 
in American Society of Anesthesiologists Physical Status (ASA 
PS) I human volunteers of both sexes; a significant decrease in the 
SBP and DBP occurred with the use of propofol [19]. Lim et al. 
compared the cardiovascular effects of the co-administration of 
midazolam (0.03 mg/kg) and a reduced dose of propofol (0.8 mg/
kg) to a propofol dose of 1.2 mg/kg, each combined with remifen-
tanil for induction of anesthesia in ASA PS I to II patients of both 
sexes aged >  65 years. The co-administration of midazolam and a 
lower dose of propofol reduced the time to loss of consciousness, 
and the decrease in mean arterial blood pressure before, immedi-

ately after, and 3 min after intubation was significantly smaller 
[20]. The hemodynamic effects of remimazolam has the similar 
characteristics with midazolam. Moreover, remimazolam shows 
rapid on-set and off-set. Therefore, remimazolam is associated 
with the better hemodynamic stability than other intravenous an-
esthetic agents, including propofol. 

The concentration of intravenous anesthetic agents and the an-
esthetic effects over time can be more accurately controlled with 
the use of a TCI system than with a manually controlled infusion 
system. Several research groups have investigated and described 
pharmacokinetic and pharmacodynamic models of remimazol-
am. Sufficient pharmacokinetic data have been published to fur-
ther develop and test a TCI system for remimazolam in the near 
future. Insufficient data have been published describing the con-
centration-effect relationship of remimazolam on typical EEG pa-
rameters such as the BIS during general anesthesia and during 
co-administration with an opioid in patients [6,14,15]. Further 
clinical investigations are necessary to clearly define the pharma-
codynamic interactions between remimazolam and different opi-
oids in a clinical setting. The parameter “ke0” is important for cal-
culating the speed at which the effect-site concentrations of remi-
mazolam will increase or decrease. This parameter is necessary 
for a TCI system to directly model and target effect site concen-
trations and to increase the adjustability of the drug effect over 
time, especially to shorten recovery times by adequate dosing.

Remimazolam for anesthetic induction and maintenance 

For anesthesia induction and maintenance, remimazolam 
should be compared with propofol. Propofol has the following 
disadvantages when used for anesthetic induction and mainte-
nance: 1) pain on injection, 2) decrease in blood pressure, 3) de-
crease in heart rate, 4) respiratory depression, and 5) propofol in-
fusion syndrome (very rare). In the following, we present clinical 
trial results comparing remimazolam and propofol for the induc-
tion and maintenance of general anesthesia. 

Dai et al. [21] evaluated the safety and efficacy of remimazolam 
for anesthetic induction compared with propofol at 2 mg/kg in 
190 patients with ASA PS I or II. A bolus dose of sufentanil (0.3 to 
0.5 µg/kg) was administered 1 min before anesthetic induction. 
Anesthesia was successfully induced with remimazolam at 0.2 
mg/kg (group R1), 0.3 mg/kg (group R2), and 0.4 mg/kg (group 
R3) in 89%, 94%, and 100% of patients within 1 min, respectively. 
Successful induction rates were not significantly different between 
the R2, R3, and propofol groups. Dai et al. [21] also compared the 
hypotension rate for the three induction doses of remimazolam 
(0.2 mg/kg, 0.3 mg/kg, and 0.4 mg/kg) to that for the induction 
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dose of propofol (group P) at 2 mg/kg. Hypotension during in-
duction, defined as a mean arterial blood pressure <  65 mmHg 
or a systolic blood pressure decrease to <  70% of baseline values, 
occurred in 13% of patients in group R1 and 24% of patients in 
group R2. The incidence of hypotension was significantly less in 
groups R1 and R2 compared to group P (44%). This study has the 
limitation that the anesthetic drug effect over time was not exactly 
comparable between the three remimazolam groups and the 
propofol group. Sufentanil dosing was not standardized. Never-
theless, in this trial, remimazolam showed superior hemodynamic 
stability during anesthetic induction even though co-adminis-
tered with sufentanil. Pain on injection was not reported in this 
trial for all three remimazolam groups; in contrast, it was reported 
in 27% of patients who had received propofol. 

Zhang et al. [22] compared an induction dose of remimazolam 
(0.2 mg/kg) for anesthesia induction and 1.0 mg/kg/h for anesthe-
sia maintenance to an induction dose of propofol (2 to 2.5 mg/kg) 
and a propofol maintenance dose of 3–6 mg/kg/h in patients with 
ASA PS I or II undergoing hysteroscopy. Analgesia was achieved 
with remifentanil using a TCI with an effect-site target concentra-
tion of 1.5 µg/ml in both groups. Remifentanil infusion was initi-
ated after induction with remimazolam or propofol. Based on 
their definitions of adverse events, the authors reported less sig-
nificantly low peripheral oxygen saturation values ≤  95%, lower 
injection pain (2.4% vs. 80.5%), and less postoperative dizziness (0 
vs. 24.4%) when remimazolam was used instead of propofol. They 
concluded that remimazolam is “a safer alternative to anesthesia 
during hysteroscopy.” However, although awakening times were 
longer in the remimazolam groups (199 ±  80 s vs. 60 ±  12 s) in 
this trial, the post-anesthetic care unit length of stay was shorter 
in the remimazolam group (5.44 ±  1 min vs. 6.3 ±  1.9 min). The 
depth of anesthesia was monitored using the MOAA/S scale. Fu-
ruta et al. [23] presented a case report of successful induction and 
maintenance of general anesthesia with remimazolam during to-
tal mastectomy in a female patient aged 81 years with severe aor-
tic valve stenosis. They concluded that general anesthesia using 
remimazolam preserved cardiac output in this patient and there-
fore, remimazolam might be a safe alternative for patients with se-
vere aortic valve stenosis to avoid a further and critical decrease in 

cardiac contractility.  
Liu et al. [24] compared two groups of 30 patients each that 

were induced with remimazolam 0.3 mg/kg at a constant infusion 
rate of 1.8 mg/kg/h or propofol as a TCI with a target plasma con-
centration of 2.5 µg/ml scheduled for valve replacement cardiac 
surgery. All patients received a sufentanil dose of 1 µg/kg at an in-
fusion rate of 0.1 µg/kg/min. After 7 min, the patients were re-
laxed, and after 10 min or after the BIS decreased below 60, they 
were intubated. The primary outcome was the maximum change 
in heart rate compared to baseline, though the maximum change 
in mean arterial blood pressure was also evaluated. This study did 
not find a significant difference of heart rate change between the 
groups; however, in the remimazolam group, a significantly small-
er decrease in mean arterial blood pressure during induction was 
noted. They concluded that remimazolam may be a safe and ef-
fective alternative to propofol for anesthetic induction in patients 
with cardiac valve disease. 

As remimazolam is a BZD, the specific reversal agent flumaze-
nil is available and can be used in clinical practice to further accel-
erate recovery times or specifically treat prolonged postoperative 
sedation. This is a valuable advantage compared to propofol be-
cause clinicians can easily discriminate between prolonged seda-
tion and other postoperative pathologies, such as postoperative 
stroke, which would also impact the speed of postoperative recov-
ery to full awareness. However, the routine use of flumazenil for 
the reversal of remimazolam should be prospectively evaluated 
for possible side effects and safety in future studies. The main dif-
ferences between remimazolam and propofol are summarized in 
Table 2. 

Precipitation 

Sasaki et al. [25] reported the precipitation of remimazolam af-
ter a bolus administration of 0.2 mg/kg with Ringer’s acetate solu-
tion. Yoshida et al. [26] also reported occlusion of an intravenous 
line running Ringer’s acetate solution when remimazolam was 
used at a concentration of 2 mg/ml. The solubility of remimazol-
am is higher at low pH than at high pH, and its solubility is higher 
in normal saline than in Ringer’s solution. Therefore, precipitation 

Table 2. Comparison between Remimazolam and Propofol

Remimazolam Propofol
Anesthetic induction Speed Fast Fast

Pain at administration No Yes
Anesthetic maintenance Hypotension Less frequent, severe More frequent, severe
Emergence from anesthesia Speed Fast Fast

Reverse agent Flumazenil -
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can occur when it is co-administered with Ringer’s solution. The 
risk of precipitation increases when a solution with a high remim-
azolam concentration and a low infusion rate of the maintenance 
fluid is used. This should be avoided. 

Further evaluation of remimazolam 

To precisely titrate remimazolam to a chosen pharmacodynam-
ic effect, accurate pharmacokinetic and pharmacodynamic mod-
els are essential. To date, interaction modeling between opioids 
and remimazolam during general anesthesia has only been de-
scribed for remifentanil in a publication by Zhou et al. [15], for 
which the BIS was used as a pharmacodynamic effect parameter. 
Further randomized controlled trials that precisely describe the 
pharmacodynamic interaction of remimazolam with remifentanil, 
sufentanil, and fentanyl are necessary for feasible and rational 
dosing strategies to be developed for various clinical settings and 
patient populations. The development of a TCI system for remim-
azolam targeting plasma and effect-site concentrations would fur-
ther improve exact dosing. The availability of a TCI system could 
also help reduce recovery times, as the time to reach an estimated 
awakening concentration of remimazolam can continuously be 
calculated and displayed on a modern TCI smart pump system. 
The use of flumazenil to quickly antagonize any residual sedative 
or anesthetic effects of remimazolam should also be further inves-
tigated. Flumazenil will certainly result in shorter recovery times 
and may also reduce the incidence of postoperative cognitive defi-
cit (POCD) or cognitive decline shortly after surgery. Shi et al. 
[27] showed that remimazolam had a protective effect in a rat 
model of cerebral ischemia/reperfusion. Other harmful or protec-
tive side effects of general anesthetics, such as recurrence rates of 
cancer at the site of resection or effects on metastatic disease bur-
den, the incidence of postoperative nausea and vomiting, and the 
incidence and severity of POCD should be further investigated.  

Conclusion 

It has previously been shown that remimazolam is non-inferior 
to midazolam in terms of providing adequate sedation, and when 
co-administered with opioids, is non-inferior to propofol for in-
duction and maintenance of general anesthesia [8,13]. The hemo-
dynamic and respiratory stability of remimazolam compared to 
propofol is notable, but further well-designed randomized con-
trolled clinical trials are needed to confirm and support these 
findings. Awakening times can be slightly prolonged directly 
compared to propofol; however, current knowledge suggests that 
the difference is only in the range of 1 to 5 min, which might not 

be clinically relevant in daily practice [13]. Additionally, a signifi-
cant advantage of remimazolam is that prolonged recovery can be 
specifically treated with flumazenil. The risk of precipitation in 
the infusion line should be recognized, and Ringer’s solution 
should not be used together with remimazolam as the mainte-
nance fluid. Remimazolam is the first new intravenous anesthetic 
agent that has been successfully introduced into clinical practice 
in more than four decades, primarily given its superior hemody-
namic safety profile compared to propofol. Remimazolam is a soft 
drug with a pharmacological profile that should enable it to at 
least partially replace propofol as a standard intravenous anesthet-
ic agent for general anesthesia in the future. 
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