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Clinical Pharmacology of Byfavo©

• What is the mechanism of action?

• What is the time to onset and median time to peak sedation?

• What is the median time to fully alert or offset after the last dose?

• What is the mean terminal elimination half-life?

• How is Byfavo metabolized?

Clinical Development Program Overview

• How was the safety and efficacy of Byfavo studied?

• What were the key efficacy results of the three Phase 3 pivotal studies for Byfavo?

 ° Bronchoscopy Study in ASA I-III Patients (N=431)

 ° Colonoscopy Study in ASA I-III Patients (N=461)

 ° Colonoscopy Study in ASA III-IV Patients (N=77)

Safety

• What are the safety concerns for Byfavo?

• What effect may Byfavo have on QTc interval?

• What procedures are appropriate for Byfavo usage?

Dosing and Administration

• How do I dose and administer Byfavo?

Storage and Handling

• How is Byfavo supplied?

• What are the storage and handling conditions of Byfavo?

Indication
Byfavo is a benzodiazepine indicated for the induction and maintenance of procedural sedation in adults 
undergoing procedures lasting 30 minutes or less.

Important Safety Information 
WARNING: PERSONNEL AND EQUIPMENT FOR MONITORING AND RESUSCITATION  

AND RISKS FROM CONCOMITANT USE WITH OPIOID ANALGESICS AND OTHER SEDATIVE-HYPNOTICS

Contraindication
Byfavo is contraindicated in patients with a history of severe hypersensitivity reaction to dextran 40 or products 
containing dextran 40.

FREQUENTLY ASKED QUESTIONS 
Please click on any question below to view the answer.
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Clinical Pharmacology of Byfavo

• What is the mechanism of action?

Remimazolam is a very rapid onset/offset intravenous benzodiazepine. Remimazolam binds to brain benzodiazepine 
sites (gamma amino butyric acid type A [GABAA] receptors) with high affinity, while its carboxylic acid metabolite 
(CNS7054) has a 300 times lower affinity for the receptor and is considered inactive. Remimazolam, like other 
benzodiazepines, did not show clear selectivity between subtypes of the GABAA receptor.1

• What is the time to onset and median time to peak sedation?

Byfavo has a rapid onset of sedative effects that occurred at 1.0-1.5 minutes. A sedative effect was defined as a 
Modified Observer’s Assessment of Alertness/Sedation (MOAA/S) score of ≤4. At 1 and 1.5 minutes, 40% and 62% of 
patients had a MOAA/S score of ≤4, respectively.2

The median time to peak sedation in the Phase 3 trials was 3.0-3.5 minutes after an initial 5 mg (2 mL) bolus IV dose  
of Byfavo. The median time to peak sedation was defined as the lowest MOAA/S score after the initial dose.1

• What is the median time to fully alert or offset after the last dose?

The median time to fully alert following the last dose of Byfavo in the Phase 3 trials was 11.0-14.0 minutes.  
Fully alert was defined as the time to the first of three consecutive MOAA/S scores of 5.1

• What is the mean terminal elimination half-life?

Byfavo has a terminal elimination half-life (t1/2) from plasma of 37 to 53 minutes.1

• How is Byfavo metabolized? 

Byfavo is metabolized by tissue carboxylesterases (primarily type 1A) to an inactive metabolite, CNS7054,  
with no meaningful contribution by cytochrome P450 enzymes.1

Clinical Development Program Overview 

• How was the safety and efficacy of Byfavo studied?

The safety and efficacy of Byfavo compared to a saline placebo with midazolam rescue treatment was evaluated in  
3 randomized, double-blind, multicenter, Phase 3 studies conducted in 969 adult patients receiving procedural 
sedation. The pivotal studies consisted of a Bronchoscopy Study in American Society of Anesthesiologists Physical 
Status (ASA) I-III patients (N=431), a Colonoscopy Study in ASA I-III patients (N=461), and a Colonoscopy Study in ASA 
III-IV patients (N=77).1

An open-label midazolam arm was included for confirmation of assay sensitivity, and treatment differences cannot be 
regarded as statistically significant. Per the FDA, midazolam was administered according to the US package insert and 
may not reflect clinical practice.2-4
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Clinical Development Program Overview (cont.)

• What were the key efficacy results of the three Phase 3 pivotal studies for Byfavo? 

Bronchoscopy Study in ASA I-III Patients (N=431)

In this study, Byfavo 5 mg (2 mL) IV was administered as an initial bolus, followed by 2.5 mg (1 mL) top-up doses  
vs placebo 2 mL administered as an initial bolus, followed by 1 mL top-up doses. Midazolam rescue was dosed per 
investigator discretion in both treatment groups. The total amount of midazolam rescue (mean ± SD) was 1.3 ± 3.5 mg 
vs 5.9 ± 3.7 mg for the Byfavo vs placebo treatment groups, respectively. Fentanyl was administered as an analgesic 
pretreatment at an initial dose of 25 to 75 mcg IV immediately prior to administration of the initial dose of study 
medication. Top-up doses of fentanyl 25 mcg every 5 to 10 minutes were allowed until analgesia was adequate or the 
maximum dose of 200 mcg per procedure had been given.

The primary efficacy endpoint was the procedural sedation success rate, defined as a composite of the following: 
completion of the bronchoscopy procedure, AND no requirement for a rescue sedative medication, AND no requirement 
for more than 5 doses of study medication within any 15-minute window.1 

The procedural sedation success rate was statistically significantly higher in the Byfavo group than in the placebo ± 
midazolam rescue group, with an 80.6% (n/N=250/310) vs 4.8% (n/N=3/63), respectively.1

A key secondary endpoint was the measure of time to fully alert after the end of the procedure. The median time to  
fully alert (95% confidence interval [CI]) from the end of bronchoscopy was 6.0 minutes (5.2, 7.1) in the Byfavo group and  
13.6 minutes (8.1, 24.0) in the placebo ± midazolam rescue group.1,3  

Colonoscopy Study in ASA I-III Patients (N=461)

In this Phase 3 study, Byfavo 5 mg (2 mL) IV was administered as an initial bolus, followed by 2.5 mg (1 mL) top-up  
doses vs placebo 2 mL administered as an initial bolus, followed by 1 mL top-up doses. Midazolam rescue was dosed  
per investigator discretion in both treatment groups. The total amount of midazolam rescue (mean ± SD) was 0.3 ± 
2.1 mg vs 6.8 ± 4.2 mg for the Byfavo vs placebo treatment groups, respectively. Fentanyl was administered as an 
analgesic pretreatment at an initial dose of 50 to 75 mcg IV (or a reduced dose for ASA class III patients) immediately 
prior to administration of the initial dose of study medication. Top-up doses of fentanyl 25 mcg every 5 to 10 minutes 
were allowed until analgesia was adequate or a maximum dose of 200 mcg had been administered.1

The primary efficacy endpoint was the procedural sedation success rate, defined as a composite of the following: 
completion of the colonoscopy procedure, AND no requirement for a rescue sedative medication, AND no requirement  
for more than 5 doses of study medication within any 15-minute window.1 

The procedural sedation success rate was statistically significantly higher in the Byfavo group than in the placebo ± 
midazolam rescue group, with a 91.3% (n/N=272/298) vs 1.7% (n/N=1/60), respectively.1

A key secondary endpoint was the measure of time to fully alert after the end of the procedure. The median time to  
fully alert (95% CI) from the end of colonoscopy was 6.0 minutes (5.0, 7.0) in the Byfavo group and 15.0 minutes (13.0, 
21.0) in the placebo ± midazolam rescue group.1,2
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Clinical Development Program Overview (cont.)

• What were the key efficacy results of the three Phase 3 pivotal studies for Byfavo? (cont.)

Colonoscopy Study in ASA III-IV Patients (N=77)

In this Phase 3 study, Byfavo 2.5 mg (1 mL) to 5 mg (2 mL) IV was administered as an initial bolus, followed by  
1.25 mg (0.5 mL) to 2.5 mg (1 mL) top-up doses vs placebo 1 to 2 mL administered with midazolam rescue, dosed per 
investigator discretion. Fentanyl was administered as an analgesic pretreatment at an initial maximum dose of 50 mcg 
(with dose reduction for debilitated patients) immediately prior to administration of the initial dose of study medication.  
Top-up doses of fentanyl 25 mcg every 5 to 10 minutes were allowed until analgesia was adequate or a maximum  
dose of 200 mcg had been administered.1 

The primary objective of the study was to assess the safety of multiple doses of Byfavo compared to placebo and 
midazolam. Procedure success was a secondary objective and was defined as follows: completion of the colonoscopy 
procedure, AND no requirement for a rescue sedative medication, AND no requirement for more than 5 doses of study 
medication within any 15-minute window.1

Patients in the remimazolam group received a mean (± SD) of 9.0 (± 3.7) mg of Byfavo and 2.5 (± 10.2) mg of midazolam 
compared to 7.2 (± 2.5) mg of midazolam in the placebo group. 90.3% of patients in the Byfavo treatment group did not 
receive any rescue sedative medication compared with 0.0% in the placebo group.1

There were no serious adverse reactions and no discontinuations due to adverse reactions observed in the Byfavo 
group. The incidence of hypotension (Standardized MedDRA Query) was 61.3% in the Byfavo group and 75% in the 
placebo group. No inferential statistical tests were performed in this trial.1

Safety

• What are the safety concerns for Byfavo?

The labeling for Byfavo includes a Boxed Warning regarding appropriate training of personnel and equipment that must 
be available when administering Byfavo during sedation and during the recovery period of the procedure. The Boxed 
Warning also addresses risk from concomitant use of Byfavo with opioid analgesics and other sedative hypnotics.1

The most common adverse reactions in >10% of patients (N=630) receiving Byfavo 5-30 mg (total dose) for procedural 
sedation were hypotension, hypertension, diastolic hypertension, systolic hypertension, hypoxia, and diastolic 
hypotension.1

Please click here to review the full Important Safety Information, including Boxed Warning.

• What effect may Byfavo have on QTc interval?

In a thorough QT study, 57 healthy volunteers were given an IV push of 10 mg or 20 mg Byfavo, 2.5 mg or 7.5 mg IV 
midazolam, placebo, or 400 mg oral moxifloxacin. QTc and heart rate (HR) changes are shown in chart below.1

Largest Mean Placebo-Adjusted Change From Baseline Results

QTc (Upper Bound of 2-Sided 90% CI), msec HR (Upper Bound of 2-Sided 90% CI), bpm

Remimazolam 10 mg 6.7 (9.5) 12.3 (14.2)

Remimazolam 20 mg 10.7 (13.4) 15.2 (17.1)

Midazolam 2.5 mg 4.5 (7.3) —

Midazolam 7.5 mg 8.1 (10.8) —
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Safety (cont.)

• What procedures are appropriate for Byfavo usage?

Byfavo is approved for procedures lasting 30 minutes or less. The safety and efficacy of Byfavo for procedures lasting 
more than 30 minutes have not been established.1

Dosing and Administration

• How do I dose and administer Byfavo?

Byfavo for procedural sedation dosing should be individualized and titrated to desired clinical response.  
The recommended dosage and dosing guidelines for Byfavo are:

For Adult Patients For ASA III and IV Patients

Induction Administer 5 mg intravenously  
over a 1-minute time period.

Administer 2.5 mg to 5 mg intravenously  
over 1 minute based on the general 
condition of the patient.

Maintenance (as needed)
At least 2 minutes must elapse  
prior to administration of any  
supplemental (top-up) dose.

Administer 2.5 mg intravenously  
over 15 seconds.

Administer 1.25 mg to 2.5 mg intravenously 
over 15 seconds.

In clinical studies, fentanyl 25 to 75 mcg was administered for analgesia prior to the first dose of Byfavo.  
Supplemental doses of fentanyl were administered as needed for analgesia.1

Storage and Handling

• How is Byfavo supplied?

Byfavo is supplied as a carton (NDC 71390-011-11) of 10 x 12 mL glass vials. Each glass vial (NDC 71390-011-00) 
contains 20 mg of sterile active ingredient, Byfavo (remimazolam besylate) (27.2 mg as the salt form) ready for 
reconstitution.1

• What are the storage and handling conditions of Byfavo?

Store at controlled room temperature 20°C to 25°C (68°F to 77°F).1

Protect vials from light once they are removed from packaging.1

Byfavo should be reconstituted with 8.2 mL sterile 0.9% w/v saline solution to yield a final reconstituted strength  
of 2.5 mg/mL. Reconstituted Byfavo can be stored up to 8 hours under controlled room temperature at 20°C to 25°C  
(68°F to 77°F).1
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Indication
Byfavo is a benzodiazepine indicated for the induction and 
maintenance of procedural sedation in adults undergoing procedures 
lasting 30 minutes or less.

Important Safety Information
WARNING: PERSONNEL AND EQUIPMENT FOR MONITORING 
AND RESUSCITATION AND RISKS FROM CONCOMITANT USE 

WITH OPIOID ANALGESICS AND OTHER SEDATIVE-HYPNOTICS
Personnel and Equipment for Monitoring and Resuscitation

• Only personnel trained in the administration of procedural 
sedation, and not involved in the conduct of the diagnostic 
or therapeutic procedure, should administer Byfavo.  

• Administering personnel must be trained in the detection 
and management of airway obstruction, hypoventilation, 
and apnea, including the maintenance of a patent airway, 
supportive ventilation, and cardiovascular resuscitation.  

• Byfavo has been associated with hypoxia, bradycardia, 
and hypotension. Continuously monitor vital signs during 
sedation and during the recovery period.

• Resuscitative drugs, and age- and size-appropriate 
equipment for bag-valve-mask–assisted ventilation must 
be immediately available during administration of Byfavo.

Risks From Concomitant Use With Opioid Analgesics and Other 
Sedative-Hypnotics

Concomitant use of benzodiazepines, including Byfavo, 
and opioid analgesics may result in profound sedation, 
respiratory depression, coma, and death. The sedative effect 
of intravenous Byfavo can be accentuated by concomitantly 
administered CNS depressant medications, including other 
benzodiazepines and propofol. Continuously monitor patients 
for respiratory depression and depth of sedation.

Contraindication
Byfavo is contraindicated in patients with a history of severe 
hypersensitivity reaction to dextran 40 or products containing 
dextran 40.
Personnel and Equipment for Monitoring and Resuscitation
Clinically notable hypoxia, bradycardia, and hypotension were observed 
in Phase 3 studies of Byfavo. Continuously monitor vital signs during 
sedation and through the recovery period. Only personnel trained 
in the administration of procedural sedation, and not involved in the 
conduct of the diagnostic or therapeutic procedure, should administer 
Byfavo. Administering personnel must be trained in the detection 
and management of airway obstruction, hypoventilation, and apnea, 
including the maintenance of a patent airway, supportive ventilation, 
and cardiovascular resuscitation. Resuscitative drugs, and age- and 
size-appropriate equipment for bag-valve-mask–assisted ventilation 
must be immediately available during administration of Byfavo. 
Consider the potential for worsened cardiorespiratory depression prior 
to using Byfavo concomitantly with other drugs that have the same 
potential (eg, opioid analgesics or other sedative-hypnotics). Administer 
supplemental oxygen to sedated patients through the recovery period. 
A benzodiazepine reversal agent (flumazenil) should be immediately 
available during administration of Byfavo.
Risks From Concomitant Use With Opioid Analgesics  
and Other Sedative-Hypnotics 
Concomitant use of Byfavo and opioid analgesics may result 
in profound sedation, respiratory depression, coma, and death. 
The sedative effect of IV Byfavo can be accentuated when 
administered with other CNS depressant medications (eg, other 
benzodiazepines and propofol). Titrate the dose of Byfavo when 
administered with opioid analgesics and sedative-hypnotics to the 
desired clinical response. Continuously monitor sedated patients for 
hypotension, airway obstruction, hypoventilation, apnea, and oxygen 
desaturation. These cardiorespiratory effects may be more likely to 
occur in patients with obstructive sleep apnea, the elderly, and ASA 
class III or IV patients.

Hypersensitivity Reactions  
Byfavo contains dextran 40, which can cause hypersensitivity 
reactions, including rash, urticaria, pruritus, and anaphylaxis. Byfavo 
is contraindicated in patients with a history of severe hypersensitivity 
reaction to dextran 40 or products containing dextran 40.
Neonatal Sedation
Use of benzodiazepines during the later stages of pregnancy can result 
in sedation (respiratory depression, lethargy, hypotonia) in the neonate. 
Observe newborns for signs of sedation and manage accordingly.
Pediatric Neurotoxicity
Published animal studies demonstrate that anesthetic and sedation 
drugs that block NMDA receptors and/or potentiate GABA activity 
increase neuronal apoptosis in the developing brain and result in  
long-term cognitive deficits when used for longer than 3 hours. 
The clinical significance of this is not clear. However, the window of 
vulnerability to these changes is believed to correlate with exposures  
in the third trimester of gestation through the first several months of  
life but may extend out to approximately 3 years of age in humans. 
Anesthetic and sedation drugs are a necessary part of the care of 
children needing surgery, other procedures, or tests that cannot be 
delayed, and no specific medications have been shown to be safer 
than any other. Decisions regarding the timing of any elective 
procedures requiring anesthesia should take into consideration 
the benefits of the procedure weighed against the potential risks.
Adverse Reactions
The most common adverse reactions reported in >10% of patients 
(N=630) receiving Byfavo 5-30 mg (total dose) and undergoing 
colonoscopy (two studies) or bronchoscopy (one study) were: 
hypotension, hypertension, diastolic hypertension, systolic 
hypertension, hypoxia, and diastolic hypotension.
Use in Specific Populations
Pregnancy
There are no data on the specific effects of Byfavo on pregnancy. 
Benzodiazepines cross the placenta and may produce respiratory 
depression and sedation in neonates. Monitor neonates exposed 
to benzodiazepines during pregnancy and labor for signs of sedation 
and respiratory depression.
Lactation
Monitor infants exposed to Byfavo through breast milk for sedation, 
respiratory depression, and feeding problems. A lactating woman 
may consider interrupting breastfeeding and pumping and 
discarding breast milk during treatment and for 5 hours after 
Byfavo administration. 
Pediatric Use
Safety and effectiveness in pediatric patients have not been 
established. Byfavo should not be used in patients less than 
18 years of age.
Geriatric Use
No overall differences in safety or effectiveness were observed 
between these subjects and younger subjects. However, there 
is a potential for greater sensitivity (eg, faster onset, oversedation, 
confusion) in some older individuals. Administer supplemental 
doses of Byfavo slowly to achieve the level of sedation required 
and monitor all patients closely for cardiorespiratory complications.
Hepatic Impairment
In patients with severe hepatic impairment, the dose of Byfavo 
should be carefully titrated to effect. Depending on the overall 
status of the patient, lower frequency of supplemental doses 
may be needed to achieve the level of sedation required for the 
procedure.All patients should be monitored for sedation-related 
cardiorespiratory complications.
Abuse and Dependence
Byfavo is a federally controlled substance (CIV) because it 
contains remimazolam which has the potential for abuse and 
physical dependence.

Please see full Prescribing Information.
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