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Abstract
Worldwide, a majority of routine endoscopic procedures are performed under some form of sedation to maximize 
patient comfort. Propofol, benzodiazepines and opioids continue to be widely used. However, in recent years, 
Remimazolam is gaining immense popularity for procedural sedation in gastrointestinal (GI) endoscopy. It is an 
ultra-short-acting benzodiazepine sedative which was approved by the Food and Drug Administration in July 2020 
for use in procedural sedation. Remimazolam has shown a favorable pharmacokinetic and pharmacodynamic 
profile in terms of its non-specific metabolism by tissue esterase, volume of distribution, total body clearance, and 
negligible drug-drug interactions. It also has satisfactory efficacy and has achieved high rates of successful sedation 
in GI endoscopy. Furthermore, studies have demonstrated that the efficacy of Remimazolam is non-inferior to 
Propofol, which is currently a gold standard for procedural sedation in most parts of the world. However, the use 
of Propofol is associated with hemodynamic instability and respiratory depression. In contrast, Remimazolam has 
lower incidence of these adverse effects intra-procedurally and hence, may provide a safer alternative to Propofol 
in procedural sedation. In this comprehensive narrative review, highlight the pharmacologic characteristics, 
efficacy, and safety of Remimazolam for procedural sedation. We also discuss the potential of Remimazolam as a 
suitable alternative and how it can shape the future of procedural sedation in gastroenterology.

Key Words: Remimazolam; Endoscopy; Sedation; Outcomes; Efficacy; Safety; Pharmacokinetics

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Procedural sedation is a key component of diagnostic and therapeutic gastrointestinal (GI) procedures. It 
maximizes patient comfort and improves procedural outcomes. Propofol is currently a gold standard for procedural sedation 
in most parts of the world. However, in recent years, Remimazolam, an ultra-short acting benzodiazepine sedative, is gaining 
popularity among anesthesiologists and endoscopists for its favorable pharmacology, efficacy, and safety profile. In contrast 
to other sedatives, particularly Propofol, Remimazolam has lower incidence of intra-procedural hemodynamic instability and 
respiratory depression. This comprehensive review highlights how Remimazolam can shape the future of GI endoscopy.

Citation: Dahiya DS, Kumar G, Parsa S, Gangwani MK, Ali H, Sohail AH, Alsakarneh S, Hayat U, Malik S, Shah YR, Pinnam BSM, 
Singh S, Mohamed I, Rao A, Chandan S, Al-Haddad M. Remimazolam for sedation in gastrointestinal endoscopy: A comprehensive 
review. World J Gastrointest Endosc 2024; 16(7): 385-395
URL: https://www.wjgnet.com/1948-5190/full/v16/i7/385.htm
DOI: https://dx.doi.org/10.4253/wjge.v16.i7.385

INTRODUCTION
Worldwide, gastrointestinal (GI) endoscopy is routinely performed for diagnostic and therapeutic interventions for 
various GI pathologies, both in an inpatient and outpatient setting[1,2]. However, if performed without sedation, 
endoscopy can be uncomfortable for patients due to intra-procedure complications such as gagging, coughing and 
choking during upper GI examination, and abdominal pain, abdominal discomfort and bloating during lower GI 
examination[3]. Hence, all endoscopies are routinely performed under procedural sedation to improve outcomes by 
minimizing patient discomfort, allowing endoscopists to carry out a safe and thorough examination[2,4,5]. The ultimate 
goal of procedural sedation is to increase patient satisfaction and improve their willingness to undergo future procedures, 
if deemed necessary[3]. Some of the commonly used sedating agents for endoscopy include Propofol, Midazolam, and 
opioids[6]. Across the globe for many decades, Propofol has been the agent of choice for procedural sedation during 
endoscopy[7,8]. However, the utilization of Propofol has been associated with numerous adverse effects such as 
hemodynamic and respiratory instability, and potential for aspiration events[9,10]. This has driven researchers to develop 
potential alternative to Propofol.

Remimazolam is a benzodiazepine agent with full agonist activity at γ-aminobutyric acid type A (GABA-A) receptor
[11]. Since its first approval by the Food and Drug Administration (FDA) in 2020, Remimazolam has gained significant 
traction for use in both general and procedural anesthesia to good effect[12-14]. It is an ultra-short-acting sedative owing 
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to its rapid and non-specific metabolism by tissue esterases to inactive metabolites[11,15]. For sedation during GI 
procedures, Remimazolam has demonstrated good efficacy compared to its counterpart including Propofol and 
Midazolam[16]. Furthermore, it has shown a favorable safety profile including a lower incidence of hemodynamics and 
respiratory stability, reduction in incidence of injection site pain, lower rates of postoperative nausea and vomiting, and 
rapid return to full neurological awareness, compared to Propofol[17,18].

This narrative review aims to provide comprehensive evidence on the utilization of Remimazolam for procedural 
sedation during GI endoscopy. We discuss pharmacologic characteristics, efficacy, and safety of Remimazolam for 
procedural sedation, while comparing it to other sedatives. Furthermore, we also highlight the potential of Remimazolam 
to become a suitable alternative to currently utilized sedatives and how it can shape the future of procedural sedation in 
gastroenterology.

Sedation is defined as a decreased level of consciousness by the administration of a sedating agent[19,20]. Currently, it 
is routine practice in endoscopy as it increases the overall tolerance for the procedure[19,20]. However, a few decades 
ago, unsedated endoscopy was a common clinical practice[21]. Hence, the utilization of sedation during endoscopy has 
been the subject of ongoing debate as it delays patient recovery and can cause numerous cardiovascular and respiratory-
related adverse effects[22]. Despite these known risks, procedural sedation has become increasingly popular because it 
results in greater patient satisfaction and meets their expectations for a painless procedures[22].

Over the years, there have been ongoing advancements in the types of agents used for sedation during endoscopy in 
gastroenterology[21]. This dates back to the 1960s when phenobarbital was introduced along with trans-tracheal 
xylocaine injections[22]. After this, meperidine was used as an analgesic, but eventually diazepam gained popularity as 
studies demonstrated higher patient satisfaction with diazepam[21]. With time, midazolam started gained acceptability 
for procedural sedation as it was far more effective and had a shorter duration of action than diazepam. Furthermore, it 
was also noted that midazolam induced more amnesia compared to diazepam, further increasing patient satisfaction. 
Hence, it started to be increasingly utilized for procedural sedation with or without opioids and became widely 
recognized as a traditional sedative[22].

The introduction of Propofol as a sedating agent changed the landscape of procedural sedation due to its pharma-
cokinetic and pharmacodynamic properties. It was considered better than midazolam because of its faster onset and 
shorter duration of action[22]. Although Propofol is currently the gold standard for sedation in GI endoscopy across the 
globe, its use has been associated with several adverse effects, including injection site pain, hypotension, and other 
cardiovascular and respiratory complications[7,23]. This prompted the search for a safer alternatives[7,23,24]. In recent 
years, Remimazolam has emerged as an alterative to propofol for procedural sedation[23].

LEVELS OF SEDATION
The American Society of Anesthesiologists (ASA) has described four levels of sedation which include minimal sedation, 
moderate sedation or conscious sedation, deep sedation, and general anesthesia[4,20,25]. In routine endoscopy, the most 
levels of sedation include moderate sedation, also known as conscious sedation, and deep sedation. Benzodiazepines and 
opioids are typically administered for moderate sedation, while Propofol is used for deep sedation. In moderate sedation, 
the patient can be awakened by verbal and tactile cues, their cardiovascular function is maintained, adequate ventilation 
is present, and airway support is not required. In deep sedation, the patient's responsiveness is limited to noxious stimuli 
or strong verbal stimuli, and in almost all cases, airway support is necessary[3,20,25]. In rare cases, general anesthesia 
may be used, which requires intubation and can be induced by nitrous oxide and ketamine[3].

HISTORY OF REMIMAZOLAM AS A SEDATING AGENT
Remimazolam is a benzodiazepine that goes by several names, including GW502056, CNS 7056, CNS 7056B, CNS 7056BS, 
ONO-2745, and HR 7056[26]. In the late 1990s, an initiative was brought up by Glaxo Wellcome which focused on 
discovering an ester-based benzodiazepine agent that would be broken down by a non-specific esterase, thereby 
providing a short and predictable duration of action[26-28]. This led to the identification of Remimazolam as a novel 
sedative agent owing to its rapid onset of action, aqueous solubility, and overall short duration of action[26,29]. The first 
Phase 1 study for Remimazolam on healthy human volunteers was registered after FDA approval in 2008 and the results 
were reported in 2011[26,30]. However, prior to this, several preclinical animal studies were carried out to evaluate the 
dosage, pharmacokinetics, and pharmacodynamics of Remimazolam with promising results[29,31,32].

Remimazolam was first approved in China for sedation during esophagogastroduodenoscopy (EGD) and colonoscopy 
in December 2019 and June 2020, respectively[33]. It was later approved in the United States by the FDA in July 2020 and 
by the European Union and South Korea in August 2021 for use in procedural sedation including GI endoscopy and 
bronchoscopy[16,33]. Furthermore, remimazolam was first approved for general anesthesia on 23 January, 2020 in Japan, 
and then in China in November 2021[12,33]. In August 2020, it was approved for intensive care unit sedation in Belgium
[26].
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MECHANISM OF ACTION OF REMIMAZOLAM
Remimazolam, like other benzodiazepines, is a full agonist at GABA-A receptor[11]. It binds to the receptor and induces 
the influx of chloride ions leading to membrane hyperpolarization and inhibition of neural activity[34,35]. The properties 
of this new benzodiazepine can be compared to midazolam in terms of its structure and pharmacokinetic properties 
which has inspired its name[33,36]. It contains the ring structure of Midazolam with the addition of a carboxylic ester side 
group[33,36]. This ester group is hydrolyzed by the non-specific esterases into an inactive metabolite CNS7054 which has 
300 times lower affinity for the GABA-A receptor as compared to the original compound CNS7056 L[30,33,36]. This 
unique structure confers an ultra-short duration of action to Remimazolam[37]. Furthermore, like any other benzod-
iazepine, the actions of Remimazolam can be reversed easily at any stage with flumazenil[35,38].

PHARMACOKINETICS AND PHARMACODYNAMICS OF REMIMAZOLAM
Remimazolam is an ideal anesthetic. It is a water-soluble compound that follows first-order kinetics[11,36,39,40]. It 
undergoes metabolism by non-specific tissue esterase to an inactive compound CNS7054, independent of the dose and 
has a short terminal half-life (70 ± 10 minutes) (Table 1)[36,39-43]. This allows for administration of increasing doses of the 
drug and prolonged continuous infusions without the possibility of enzyme saturation[36]. Hence, the drug accumulation 
within the body and associated prolonged residual effects are prevented[11,36]. It has minimal drug-drug interactions as 
well because of its hepatic cytochrome p450 independent metabolism[33,41,44]. Hence, Remimazolam can be safely 
administered in patients with kidney and liver dysfunction because of its organ-independent elimination[33,36,44,45].

Moreover, the total body clearance of Remimazolam is independent of the body weight[11,46]. The total body 
clearance of Remimazolam was noted to be significantly higher than that of midazolam and slightly lower than that of 
Propofol. However, Propofol follows organ-dependent elimination and needs cautious administration in patients with 
hepatic impairment. The steady-state volume of distribution for Remimazolam was found to be 35L in contrast to 400L 
for Propofol, which is 10 times higher[9,41,47]. The smaller volume of distribution for Remimazolam prompts faster 
elimination, recovery, and negligible drug accumulation in the body[9].

The pharmacokinetic properties of Remimazolam are unaffected by age, race, gender, and ASA class. However, it is 
recommended to consider lower doses of infusion in susceptible elderly patients, and those with ASA class 3 or more[33,
39,41,48,49]. Some degree of caution should be observed in patients with hepatic impairment as a few studies have 
reported variation in the half-life, volume of distribution, and recovery times in such patients compared to those with 
normal hepatic function[33,45].

From a pharmacodynamic standpoint, remimazolam has dose-dependent properties. In the initial trials on pharmaco-
dynamics, the rapid onset of sedation (Table 1) was first observed at a dose of 0.05 mg/kg[33,50]. The peak sedation with 
the drug was observed within 1-2 minutes after administration of ≥ 0.075 mg/kg dose (Table 1)[33,50]. With higher doses 
≥ 0.25 mg/kg, the recovery times were observed to be significantly higher (approximately 50 minutes), rendering these 
doses unsuitable for short-term procedural sedation; however, ideal for induction of general anesthesia[30,33,50].

COMPARISON OF EFFICACY AND COST OF REMIMAZOLAM TO OTHER SEDATION AGENTS
Remimazolam is a highly effective for procedural sedation for GI endoscopy, regardless of the patient's baseline charac-
teristics[9]. It provides adequate sedation in most cases and is comparable to Propofol in terms of overall procedure 
success[5,17,18,39]. In the study by Guo et al[39] which consisted primarily of an elderly cohort undergoing endoscopy, 
the authors noted that there was no difference and a 100% sedation success rate was achieved with both Remimazolam 
and Propofol (P = 0.350). At a lower dose of Remimazolam (0.2 mg/kg), Cui et al[17] reported significantly higher efficacy 
(82% vs 100%) in the Propofol group (2 mg/kg), but at progressively higher doses (0.3 mg/kg and 0.4 mg/kg) of 
Remimazolam, both groups provided comparable success rates (96%, 98% in Remimazolam group vs 100% in Propofol 
group) during sedation for endoscopy.

Literature reports significantly better efficacy and sedation success rates for Remimazolam compared to midazolam for 
GI endoscopy[6,9,51-54]. Rex et al[6] assessed the efficacy of Remimazolam compared to midazolam and placebo at 3 sites 
in the United States. The authors noted that Remimazolam (87.1%) had superiority in procedure success rates compared 
to midazolam (13.3%, P < 0.00001), and placebo (0.0%, P < 0.00001)[9]. Similar results were reported by Zhang et al[54] in 
a Phase III trial at 12 different sites in the United States. Overall, patients who received Remimazolam had higher rates of 
adequate sedation, greater procedure success, shorter time to the start of the procedure, lower requirement for rescue 
medication, and fewer top-up doses compared to those who received midazolam for procedural sedation[6,52-54].

The time to loss of consciousness and achieving adequate sedation is longer with Remimazolam compared to Propofol
[18,39,51,55,56]. Additionally, more supplemental doses are required with Remimazolam to achieve adequate sedation 
compared to Propofol which is more successful in achieving sedation with only one dose[18,39,56]. According to the 
study by Chen et al[18], 94.97% of patients in the Propofol group achieved adequate sedation with the initial dose, while 
only 54.89% of patients in the Remimazolam group achieved the same level of sedation. This suggests that the time for 
adequate sedation may be extended for patients receiving Remimazolam[18].

Numerous studies have produced conflicting results regarding the recovery time from sedation, including the time to 
emerge from sedation and the time to become fully alert, while comparing Remimazolam and Propofol. Some studies, 
such as those conducted by Chen et al[18], Zhang et al[55], Cao et al[56], and Xiao et al[57], reported faster recovery times 
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Table 1 Half-life and sedation (onset and recovery) time of remimazolam

Characteristics Value (minute)

Half-life 70 

Sedation

    Onset 1-2

    Recovery 8-40

in the Remimazolam compared to Propofol group. However, other studies, such as those conducted by Hu et al[51], Dong 
et al[58], and Zhu et al[59] reported longer recovery times in the Remimazolam compared to the Propofol cohort. One 
study by Guo et al[39] found no significant difference in recovery times between the two sedatives for GI endoscopy, 
particularly in elderly patients. Hence, additional large prospective studies are needed to fully assess recovery times, an 
important metric for endoscopy, for Remimazolam.

Remimazolam was found to be as effective as Propofol in terms of the time required for discharge readiness[51,60]. 
However, patients who received Remimazolam reported higher satisfaction with the procedure compared to those who 
received Propofol[58,60]. There was no difference in the endoscopists' satisfaction with either of these sedatives[39,58].

Propofol is known to provide a deeper level of sedation [Modified Observer's Alertness/Sedation scale (MOAA/S) = 1] 
compared to Remimazolam (MOAA/S = 3)[18]. Sedation provided by Remimazolam is usually sufficient for routine GI 
endoscopic procedures as they are relatively short and do not require such deep sedation[18]. The lowest MOAA/S score 
or time to peak sedation with Remimazolam can be achieved in a median of 3 minutes (95%CI: 2.0-3.0) before the first 
top-up dose[9]. However, the need for rescue sedatives was greater for Remimazolam compared to Propofol[6,53,55]. 
Zhang et al reported that the group receiving Remimazolam (19.1%) required more rescue sedation (7.7%) compared to 
the propofol cohort (P = 0.007)[55].

Compared to Propofol, Remimazolam is associated with lower costs for patients and insurers due to a lower effective 
dose (ED)[9,61]. Sun et al[62] studied the ED of Remimazolam for sedation during GI endoscopy and reported an ED50 of 
0.153 mg/kg (95%CI: 0.151-0.154 mg/kg) and an ED95 of 0.164 mg/kg (95%CI: 0.160-0.166 mg/kg). Cao et al[63] reported 
an ED50 and ED95 of Remimazolam with adjuvant sufentanil in patients with hepatic cirrhosis undergoing endoscopic 
screening for varices as 0.097 mg/kg (95%CI: 0.004–0.099 mg/kg) and 0.107 mg/kg (95%CI: 0.103–0.336 mg/kg), 
respectively. In a recent multicenter randomized controlled trial (RCT), it was reported that 0.2 mg/kg of Remimazolam 
has non-inferior efficacy for GI endoscopic procedural sedation compared to 1.5 mg/kg of Propofol[51].

COMPARISON OF SAFETY OF REMIMAZOLAM TO OTHER SEDATION AGENTS
The most frequently used sedative agents for GI endoscopy include Propofol, midazolam, and opioids[9]. Numerous 
studies have demonstrated that Remimazolam offers a superior safety profile compared to these sedatives agents[23,64]. 
Remimazolam has demonstrated excellent safety for procedural sedation during general anesthesia, EGD, colonoscopy, 
bronchoscopy, and endoscopic retrograde cholangiopancreatography (ERCP)[23,58,64].

Propofol is a widely accepted anesthetic for procedural sedation, particularly among anesthesiologists, owing to its 
shorter half-life and speedy recovery[39]. Despite its favorable properties, it can elicit serious adverse effects which are 
more frequently observed in elderly and high-risk patients[6,39]. The common side effects of Propofol include pain at the 
injection site, hypotension, hypoxia, and respiratory depression[39]. Propofol infusion syndrome is a rare but extremely 
feared complication associated with its use[65].

The occurrence of pain at the injection site can be frustrating for patients. Studies have indicated that Remimazolam, in 
comparison to Propofol, exhibits a lower incidence of pain at injection sites[23,39,66,67]. For elderly patients, a study 
explored the use of Remimazolam tosilate and etomidate-Propofol in outpatient colonoscopies[68]. The authors noted 
that the administration of etomidate-Propofol resulted in a higher incidence of pain at the injection site[68].

Hypotension is the most commonly reported adverse effect associated with Propofol sedation with an incidence rate as 
high as 50%[69-72]. It is important to note that a mean arterial pressure of less than 80 mmHg may lead to permanent 
organ injury or ischemia[73]. Hemodynamically, Remimazolam has shown favorable safety[17,67,74]. In literature, 
Remimazolam, as a sedative, has been shown to significantly reduce the incidence of hypotension by approximately more 
than 50% as compared to patients who receive Propofol[23,39,69,72]. In a recent multicenter RCT which included elderly 
patients, the authors noted a higher occurrence of hypotension in the Propofol group (69.6%) in comparison with the 
Remimazolam group (36.5%)[74]. Recently another trial that compared different doses of Remimazolam and Propofol, 
reported a significantly lower incidence of hypotension with Remimazolam tosilate compared to Propofol[17].

Respiratory depression is a serious concern with sedation, and it is commonly reported with Propofol. However, 
literature reports lower incidence of respiratory depression during sedation for GI endoscopic procedures with 
Remimazolam[39,51,67]. Dong et al reported that when Remimazolam is administered with alfentanil for procedural 
sedation, there are significantly fewer cases of hypoxia compared to when Propofol and alfentanil are used[58]. Another 
study conducted in elderly patients undergoing endoscopy to compare the incidence of respiratory depression between 
the Remimazolam tosilate group and the Propofol group noted that the Remimazolam tosilate group had a significantly 
lower incidence of respiratory depression compared to the Propofol group (9.8% vs 17.9%, P = 0.042)[51]. Furthermore, 
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obese patients are at a higher risk of developing respiratory complications and airway management can be challenging 
during procedural sedation[75]. In a RCT conducted to evaluate the safer sedation strategy for obese patients, 
Remimazolam combined with esketamine was deemed safer than Propofol combined with esketamine, as the former 
group was associated with a lower incidence of hypoxia[55].

With age, the likelihood of developing GI diseases increases, resulting in a higher need for GI endoscopy[76]. Studies 
have shown that the use of Propofol in elderly patients can lead to adverse effects such as tachycardia, bradycardia, 
arrhythmia, hypoxemia, and respiratory arrest more frequently than in younger patients[39,77,78]. A RCT comparing 
Remimazolam tosilate with Propofol for endoscopy in elderly patients found that the use of Remimazolam tosilate led to 
significantly fewer hemodynamic events (6/39 vs 17/38, P = 0.005) and fewer respiratory depression (2/39 vs 9/38, P = 
0.026) compared to Propofol[39].

In terms of postoperative events such as nausea, vomiting, vertigo, and gait abnormalities, studies have demonstrated 
comparable safety of Remimazolam and Propofol[64,67]. However, in a study conducted in 2022, the group receiving 
Remimazolam besylate combined with alfentanil reported significantly fewer events of nausea, abdominal pain, 
dizziness, and fatigue within 24 hour of the procedure compared to the control group receiving Propofol combined with 
alfentanil[79].

Current literature also reports a better safety profile for Remimazolam compared midazolam[9,43]. A phase III clinical 
trial was conducted to compare Remimazolam and midazolam for outpatient colonoscopy and the authors concluded 
that Remimazolam has faster neuropsychiatric function recovery compared to midazolam[9]. Additional, hypotension 
was also far less frequent in patients receiving Remimazolam than in those receiving midazolam[9]. A meta-analysis of 
RCT s involving 528 patients also established Remimazolam as a safer alternative than midazolam for GI endoscopy[54].

REMIMAZOLAM IN UPPER, LOWER, AND PANCREATICOBILIARY ENDOSCOPY
In the upper and lower GI endoscopic procedures, Remimazolam has shown excellent efficacy. In the RCT by Zhu et al
[59], it was established that 0.2 mg/kg dose of Remimazolam provided adequate and non-inferior sedation as compared 
to propofol (1.5 mg/kg) in upper GI endoscopy with a superior safety profile. Furthermore, Ye et al[80] also noted that the 
ED95 of 0.2039 mg/kg (95%CI 0.1753-0.3896) for Remimazolam was consistent with previous published literature. 
Similarly for lower GI endoscopic procedures, Zheng et al[81] noted that Remimazolam achieved adequate sedation in 
95% of the patients in the subgroup with initial dose of 0.2 mg/kg dose. Hence, the authors concluded that dose of 
Remimazolam for both upper and lower GI endoscopy tend to be comparable[81].

ERCP is a therapeutic intervention which has revolutionized management of pancreaticobiliary diseases[82]. As 
patients undergoing ERCP need to be in a prone to semi-prone position for a prolonged period, it causes physiological 
changes in hemodynamics and respiration leading to challenges in management of the respiratory tract during the 
procedure[83]. Hence, Remimazolam can be considered as an alternative to the traditional sedating agents such as 
propofol due to its lower rates of respiratory depression[59,84]. Tan et al[84] calculated the ED50 and ED95 of 
Remimazolam for adequate sedation in ERCP, which were found to be 0.196 mg/kg (95%CI: 0.187–0.206 mg/kg) and 
0.239 mg/kg (95%CI: 0.221–0.297 mg/kg), respectively. Furthermore, as ERCP can be painful, a sedative alone is usually 
never sufficient in such a procedure, it is usually combined with an opioid analgesic such as sufentanil and the 
combination of 0.239 mg/kg of Remimazolam with a 0.1 mg/kg of sufentanil is sufficient to provide adequate sedation 
with analgesia for the procedure[84]. However, the patients need to be observed for positive reactions such as a cough 
response or body movements which may be an early indication for the need of additional sedation in some cases[84].

USE OF REMIMAZOLAM IN DIFFERENT PATIENT POPULATIONS
Remimazolam has been established to be a safe sedating agent for various patient populations, especially young adults. 
However, as the incidence of adverse events for sedation is generally higher in the elderly populations, primarily due to 
organ function decline and co-morbid conditions, and pregnant women, it requires a special focus.

In a multi-center RCT by Lu et al[74], the Remimazolam group showed a significant reduction when compared to 
propofol in the incidence of hypotension (36.5% vs 69.6%; P < 0.001), vasoactive drug use (12.0% vs 38.5%; P < 0.001), 
bradycardia (1.5% vs 8.5%; P < 0.001), respiratory depression (4.5% vs 10.0%; P = 0.034), and overall adverse effects (41.0% 
vs 70.5%; P < 0.001). Additionally, a significantly lower incidence of hemodynamic instability and respiratory depression 
with Remimazolam has been reported in the elderly population as compared to its counterparts such as propofol[68]. In 
pharmacokinetic studies of Remimazolam, sedation was achieved in young adults with a 0.2 mg/kg dose of 
Remimazolam while in older adults, it was obtained at 0.1 mg/kg dose[85]. Hence, a low dose (0.15 mg/kg and supple-
mental doses of 0.5 mg/kg) Remimazolam may be considered in elderly patients, especially those with decline in liver 
function[23,39].

Although Remimazolam has been used to good effect in hysteroscopy for low-risk non-pregnant women, the data on 
its use in procedural sedation in pregnant women and its placental transfer is fairly limited[86,87]. As Remimazolam 
shares structural and functional characteristics with midazolam, it is expected to cross the placenta[87]. Since fetuses have 
a significantly inferior metabolizing capacity and levels of carboxylesterases, extreme care should be taken with the use of 
any anesthetic in pregnancy[88]. Additional studies are warranted to investigate the safety, dosage, placental transfer, 
and pharmacological characteristics of Remimazolam in pregnant women and neonates.
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CAUTION WHILE USING REMIMAZOLAM AS A SEDATING AGENT
Through clinical trials, Remimazolam has emerged as an appropriate alternative sedative for GI endoscopy, with minimal 
potential for adverse effects when comparison to traditional sedatives. However, caution needs to be practiced with 
higher doses of Remimazolam. With increasing doses, Remimazolam has shown the potential to increase the risk of post-
operative vertigo and delayed recovery from the sedation[17].

Sedation may result in cognitive dysfunction in elderly patients. Therefore, selecting a sedating agent with lower 
impact on their cognitive abilities is vital to help them return to their baseline. In a study conducted on 99 patients who 
were randomly assigned to one of three groups, namely Remimazolam 1 (0.1 mg/kg RT), Remimazolam 2 (0.2 mg/kg 
RT), or the Propofol group, the authors noted that Remimazolam, at higher doses, is more likely to cause short-term 
cognitive impairment compared to Propofol[89].

Caution should also be taken while administering the increasing doses of Remimazolam in ASA class 3 or more 
patients and those with the impairment of liver function[33,39,45]. However, additional large multi-center studies are still 
needed to confirm these findings.

REMIMAZOLAM AND FUTURE OF GI ENDOSCOPY
Owing to its safety and efficacy, Remimazolam can become ideal anesthetic for GI endoscopy. Its rapid metabolism and 
elimination offer a significant advantage for sedation during short procedures. It can be considered as a potential 
alternative to traditional sedatives like Propofol and midazolam, especially in patients susceptible to hemodynamic and 
respiratory adverse effects of Propofol. Unlike Propofol, the administration of Remimazolam doesn’t require additional 
airway management since Remimazolam has proven to reduce the risk of respiratory depression. Due to this, non-
anesthesiologists can also administer Remimazolam with proper training. Remimazolam is also a great option for patients 
and insurers due to lower costs compared to Propofol.

However, there are no current guidelines on the utilization of Remimazolam in GI endoscopy. Therefore, as a first step, 
standard guidelines will need to be drafted to efficiently incorporate the sedative into clinical practice. Professional 
training and education of the healthcare providers involved in endoscopy is warranted to ensure patient safety and 
favorable procedural outcomes. This comprehensive training must include basic pharmacology, including knowledge 
about pharmacokinetics and pharmacodynamics of the drug, pre-procedural, intra-procedural, and post-procedural 
monitoring and care, and management of possible complications. The trained staff should be competent in handling 
emergencies or any serious adverse effects that may arise during sedation. The staff performing the procedure and 
sedation should be certified in life support techniques like basic life support, and advanced cardiac life support. In 
addition, practice-based training in addition to theoretical courses will need to be introduced to provide hands-on 
experience and real-time exposure in managing these critical situations.

CONCLUSION
Remimazolam is an ultra-short-acting benzodiazepine sedative that can serve as an ideal anesthetic for short procedural 
sedation. It has comparable efficacy and a better safety profile compared to Propofol.  Furthermore, is associated with 
decreased risk of adverse effects such as hemodynamic instability, respiratory depression, and injection site pain. The 
rapid onset and offset of action, rapid metabolism, organ-independent elimination, smaller volume of distribution, and 
water solubility make it an ideal sedating agent with the potential to revolutionize procedural sedation during GI 
endoscopic procedures. However, literature available on Remimazolam is still limited, and additional research and 
clinical evidence is warranted before it becomes a mainstream sedative in clinical practice.
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