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0.0] Overview
1]) Class
a]) This drug is a member of the following class(es):
Hypnotic
2]) Dosing Information
a]) Flurazepam Hydrochloride
1]) Adult
a]) Insomnia

1]) 15 to 30 mg ORALLY at bedtime [1]

2]) Pediatric

a]) Safety and efficacy in children under age 15 has not been established

3]) Contraindications
a]) Flurazepam Hydrochloride
1]) hypersensitivity to flurazepam [10]
2]) pregnancy [10]
4)]) Serious Adverse Effects
a]) Flurazepam Hydrochloride

1]) Granulocytopenic disorder
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2]) Leukopenia
5]) Clinical Applications
a]) Flurazepam Hydrochloride
1]) FDA Approved Indications

a]) Insomnia

1.0] Dosing Information

Drug Properties
Adult Dosage
Pediatric Dosage

1.1] Drug Properties

A)) Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product
Index)
B]) Synonyms

Flurazepam

Flurazepam HCI

Flurazepam Hydrochloride
C]) Physicochemical Properties

1]) Molecular Weight
a]) Flurazepam: 387.9; Flurazepam monohydrochloride: 424.3; Flurazepam dihydrochloride: 460.8
[308]

2]) pKa

a]) 1.9 [309]

1.3] Adult Dosage
1.3.1] Normal Dosage
1.3.1.A] Flurazepam Hydrochloride
1.3.1.A.1] Insomnia

a]) The recommended dose is 15 to 30 milligrams at bedtime. Dosage should be individualized [1].
b]) Efficacy has been maintained for up to 4 weeks of continuous therapy, but long-term treatment
with flurazepam is not recommended [1].

1.3.2] Dosage in Renal Failure

A)) Flurazepam Hydrochloride
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1]) No specific dosage adjustment is necessary in patients with renal failure [6].

2]) Five patients with chronic renal failure developed adverse central nervous system effects which were
believed to be in part attributable to flurazepam [7]. The authors suggest that the renal disease of these
patients was a probable etiologic factor in the development of the encephalopathy.

1.3.4] Dosage in Geriatric Patients
A]) Flurazepam Hydrochloride

1]) Elderly patients should be initiated on flurazepam with doses of 15 milligrams since the risk
of oversedation, dizziness, confusion, and ataxia increases substantially with larger doses in this
population [1] [8] [9].

1.3.5] Dosage Adjustment During Dialysis
A)) Flurazepam Hydrochloride
1]) No dosage supplement is required following hemodialysis [6].
1.4] Pediatric Dosage
1.4.1] Normal Dosage
1.4.1.A] Flurazepam Hydrochloride
1.4.1.A.1] Insomnia
a]) No data are currently available for use in children under 15 years of age [5] [1].
1.4.2] Dosage in Renal Failure
A]) Flurazepam Hydrochloride
1]) No specific dosage adjustment is necessary in patients with renal failure [6].

2]) Five patients with chronic renal failure developed adverse central nervous system effects which were
believed to be in part attributable to flurazepam [7]. The authors suggest that the renal disease of these
patients was a probable etiologic factor in the development of the encephalopathy.

1.4.4] Dosage Adjustment During Dialysis
A)) Flurazepam Hydrochloride
1]) No dosage supplement is required following hemodialysis [6].
2.0] Pharmacokinetics

Onset and Duration
Drug Concentration Levels
ADME

2.1] Onset and Duration

A]) Onset
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1]) Initial Response

a]) Hypnotic, oral: 15 to 30 minutes [155].

2]) Peak Response
a]) Hypnotic, oral: 2 to 3 nights [156].
1]) Accumulation of active metabolites may correlate with hypnotic effectiveness with peak
effectiveness not occurring until 2 to 3 nights of consecutive drug therapy [156].
B])Duration
1]) Single Dose

a]) Sedation oral: 10 to 30 hours [157].

2]) Multiple Dose
a]) Hypnotic, oral: 28 nights [158].

1]) Remains effective as a hypnotic for at least 28 consecutive nights [158].

2.2] Drug Concentration Levels
A]) Time to Peak Concentration
1]) Oral, 30 to 60 minutes [158].
a]) Peak levels of the N-1-hydroxyethylflurazepam occur within 3 to 6 hours [159] and peak levels
of N-1-desalkylflurazepam occur at 3 to 48 hours [160].
2.3] ADME
2.3.1] Absorption
A)) Bioavailability
1]) Oral, capsule: rapidly absorbed [158].
2.3.2] Distribution
A]) Distribution Sites
1]) Protein Binding

a]) TOTAL PROTEIN BINDING: 97.2% [161].

2.3.3] Metabolism
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A]) Metabolism Sites and Kinetics

1]) Liver [161].
B]) Metabolites

1]) N-1-hydroxyethylflurazepam, active [158] [161].
2]) N-1-desalkylflurazepam, active [158] [161].
2.3.4] Excretion
A)) Kidney
1]) Renal Excretion (%)

a]) Extensive [158].

2.3.5] Elimination Half-life

A]) Parent Compound
1]) ELIMINATION HALF-LIFE

a]) 2.3 hours [158].

B]) Metabolites
1]) N-1-desalkylflurazepam, 47 to 100 hours [158] [160] [161].
2]) N-1-hydroxyethylflurazepam, 16 hours [161].

3.0] Cautions

Contraindications

Precautions

Adverse Reactions

Teratogenicity/Effects in Pregnancy/Breastfeeding
Drug Interactions

3.1] Contraindications
A]) Flurazepam Hydrochloride
1]) hypersensitivity to flurazepam [10]
2]) pregnancy [10]
3.2] Precautions
A)) Flurazepam Hydrochloride
1]) anaphylactic (severe) and anaphylactoid reactions may occur [10]

2]) angioedema may occur as early as the first dose; permanent discontinuation required [10]
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3]) chronic pulmonary insufficiency; increased risk of respiratory depression [10]

4]) drug or alcohol abuse, history; increased risk of drug abuse and dependence; monitoring recommended
(10]

5)) elderly or debilitated patients; increased risk of ataxia or oversedation; dose adjustment recommended
(10]

6]) hepatic impairment [10]

7]) insomnia ( worsening or persisting after 7 to 10 days of treatment) or emergence of new thinking or
behavior abnormalities; consider undiagnosed primary psychiatric or physical disorder [10]

8]) renal impairment [10]

9]) sleep-related behaviors, complex, have been reported; possibility of patients performing activities
while asleep (eg, sleep-driving, making phone calls, preparing/eating food, having sex) with no memory
afterwards; increased risk with doses higher than recommended and concomitant use of CNS depressants
and alcohol; discontinuation may be necessary if sleep-driving occurs [10]

10]) suicidality tendencies, severe depression, or latent depression [10]
11]) withdrawal symptoms have occurred following abrupt discontinuation or rapid dose reduction [10]
3.3] Adverse Reactions
3.3.1] Cardiovascular Effects
3.3.1.A] Flurazepam Hydrochloride
3.3.1.A.1] Cardiovascular finding

a]) The manufacturer reports that flurazepam has caused PALPATATIONS and CHEST PAIN [1].
b]) Heart rate elevation has been observed for up to 4 hours during sleep following the administration
of flurazepam 30 mg or 0.5 mg triazolam. Although this effect appeared to dissipate following
continued administration of triazolam, continued flurazepam administration remained to be
associated with an increase in heart rate which was significantly elevated over baseline levels.
Although this effect is of little clinical significance in most patients, it indicates that benzodiazepines
when given in hypnotic doses, act not only on the central nervous system, but also have peripheral
effects [11].

3.3.2] Dermatologic Effects
3.3.2.A] Flurazepam Hydrochloride
3.3.2.A.1] Skin finding

a]) The manufacturer reports that flurazepam has caused PRURITUS, SKIN RASH and
SWEATING FLUSHING [1].

3.3.4] Gastrointestinal Effects

3.3.4.A] Flurazepam Hydrochloride
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3.3.4.A.1] Disorder of taste

a]) The manufacturer reports that flurazepam has caused BITTER TASTE [1]. Flurazepam may also
cause a metallic taste [13].

3.3.4.A.2] Gastrointestinal tract finding

a]) The manufacturer reports that flurazepam has caused HEARTBURN, UPSET STOMACH,
VOMITING, DIARRHEA, CONSTIPATION, GASTROINTESTINAL PAIN, and ANOREXIA.
DRY MOUTH and EXCESSIVE SALIVATION have also been reported [1].

3.3.5] Hematologic Effects
3.3.5.A] Flurazepam Hydrochloride
3.3.5.A.1] Anemia

a]) The manufacturer reports that flurazepam has caused in rare instances LEUKOPENIA and
GRANULOCYTOPENIA [1].

3.3.6] Hepatic Effects
3.3.6.A] Flurazepam Hydrochloride
3.3.6.A.1] Hepatotoxicity

a]) The manufacturer reports that flurazepam has caused ELEVATED SGOT/SGPT, ELEVATED
TOTAL/DIRECT BILIRUBIN, and ELEVATED ALKALINE PHOSPHATASE [1].

b]) Cholestatic JAUNDICE is a condition rarely associated with the benzodiazepines. Only 2 cases
have been reported secondary to therapy with flurazepam [14] [15]. A mechanism of injury may be
combination of direct hepatotoxicity and hypersensitivity. An immune response to mild toxic effects
in the liver in a susceptible individual has been favored.

c]) A 70-year-old male developed intrahepatic CHOLESTASIS following the administration of oral
flurazepam 30 mg every night for 5 months. The patient was presented with anorexia, weakness,
fatigue, brown urine, clay colored stools, palpable liver, and jaundice. Laboratory results were serum
bilirubin 6.6 mg/dL, an alkaline phosphatase level of 232 TU, an SGOT of 111 IU and serum glutamic
pyruvic transaminase (SGPT) of 179 TU, a blood urea nitrogen (BUN) of 36 mg/dL and a creatinine of
1.4 mg/dL. Liver biopsy showed intrahepatic cholestasis with acute and chronic portal inflammation,
moderate cosinophils, and some ballooning hepatic cells. The condition of the patient reversed
following withdrawal of flurazepam [14].

d]) Acute INTRAHEPATIC CHOLESTASIS with mild HEPATOCELLULAR INJURY occurred
in a 44-year-old female [15]. The patient had erratically been taking flurazepam 30 mg at bedtime for
approximately 6 months. During the last month, however, medication was taken regularly at bedtime
and the patient was taking no other medication. The patient was first seen with a 10-day history of
anorexia, nausea, and constant discomfort in the right upper quadrant of the abdomen. She also
developed a generalized pruritus and progressive jaundice associated with dark urine and pale stools.
On admission, the patient's bilirubin was 8.2 mg/dL, serum glutamic-oxalacetic transaminase (SGOT)
106 TU/L, alkaline phosphatase 209 TU/L, and gamma-glutamyl transpeptidase (GGT) 64 TU/L. The
patient was withdrawn from flurazepam therapy at this time. On the fourth day after admission,
a percutaneous liver biopsy revealed mild hepatocellular injury and acute hepatic cholestasis. The
patient's symptoms gradually subsided and liver function has returned to normal. Rechallenge was
not performed.
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3.3.7] Immunologic Effects
3.3.7.A] Flurazepam Hydrochloride
3.3.7.A.1] Hypersensitivity reaction

a]) A 65-year-old male was treated with 30 mg of flurazepam at bedtime for 4 days and developed
an allergic reaction characterized by a swollen tongue after 48 hours. After 4 doses of the drug,
the swelling became very pronounced and the drug was discontinued. Therapy was switched to
chloralhydrate and the tongue reaction disappeared in 24 to 36 hours [20].

3.3.8] Musculoskeletal Effects
3.3.8.A] Flurazepam Hydrochloride
3.3.8.A.1] Musculoskeletal finding

a]) The manufacturer reports that flurazepam has rarely caused BODY/JOINT PAINS [1].
b]) An increased incidence of HIP FRACTURE was reported in elderly patients receiving
psychotropic agents [19].

3.3.9] Neurologic Effects
3.3.9.A] Flurazepam Hydrochloride
3.3.9.A.1] Central nervous system finding

a]) The manufacturer reports that flurazepam has caused DIZZINESS, DROWSINESS, LIGHT-
HEADEDNESS, STAGGERING, ATAXIA, and FALLING [1]. These have particularly occurred
in elderly and debilitated patients. Symptoms associated with drug intolerance or overdose
include SEVERE SEDATION, LETHARGY, DISORIENTATION, and COMA. Other reported
symptoms include: HEADACHE, NERVOUSNESS, TALKATIVENESS, APPREHENSION,
IRRITABILITY, WEAKNESS, EUPHORIA, DEPRESSION, SLURRED SPEECH,
CONFUSION, RESTLESSNESS, HALLUCINATIONS. PARADOXICAL REACTIONS
including EXCITEMENT, STIMULATION, and HYPERACTIVITY have been reported.

b]) Five patients received oral flurazepam 30 mg at bedtime for 45 days as a sedative [7]. These patients
were on chronic hemodialysis and subsequently developed FORGETFULNESS, SOMNOLENCE,
SHORTENED ATTENTION SPAN, IMPAIRED MEMORY and ASTERIXIS. Patients were also
noted to be on other drugs which included amitriptyline, hydralazine, and propranolol, pentazocine
and diazepam (3 patients). Discontinuation of all the drugs resulted in clearance of the symptoms
within 4 to 5 days. These symptoms were reproduced by accidental rechallenge with flurazepam. The
authors concluded that these drugs were potentially dangerous in patients with chronic renal failure
possibly due to the reduced renal excretion of their metabolites or to some alteration in the metabolism
of these compounds.

c]) Flurazepam, because of its HANGOVER action, impairs patient performance the morning
after drug administration. Driving the morning after a single bedtime dose of flurazepam may
be significantly impaired [12]. The effects of repeated daily doses of flurazepam have not been
evaluated. Patients should, however, be advised to avoid morning driving until they can determine
their individual tolerance and sensitivity.

3.3.10] Ophthalmic Effects
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3.3.10.A] Flurazepam Hydrochloride
3.3.10.A.1] Eye / vision finding
a]) BLURRED VISION, BURNING EYES, and difficulty in focusing has been reported [1].
3.3.11] Otic Effects
3.3.11.A] Flurazepam Hydrochloride
3.3.11.A.1] Ototoxicity
a]) TINNITUS has been reported [21].
3.3.13] Renal Effects
3.3.13.A] Flurazepam Hydrochloride
3.3.13.A.1] Urogenital finding
a]) The manufacturer reports that flurazepam has caused GENITOURINARY COMPLAINTS [1].
3.3.15] Respiratory Effects
3.3.15.A] Flurazepam Hydrochloride
3.3.15.A.1] Respiratory finding

a]) Flurazepam has been associated with significant increases in the number of episodes of sleep apnea
and the total duration of APNEA. This is tolerated well by most patients, however, this could be of
clinical significance in patients with existing upper airway obstruction [16].

b]) The manufacturer reports that flurazepam has caused SHORTNESS OF BREATH [1].

c]) A 38-year-old male with a history of insomnia and daytime sleepiness normally having 7 to 18
primary obstructive apneic episodes a night experienced a significant rise in the number of episodes to
22 to 100 when receiving flurazepam 30 mg at bedtime. When flurazepam therapy was discontinued,
the number of apneic episodes decreased to 6 to 11 per night. This would indicate that normal doses
of flurazepam may be a clinically significant problem in susceptible individuals [17].

d]) The administration of flurazepam 30 mg at bedtime did not cause significant oxygen desaturation
or breathing disturbances in 17 of 20 patients with chronic obstructive pulmonary disease. The drug
did increase total sleep time and appears to be an effective hypnotic in patients with COPD [18].

3.3.16] Other
3.3.16.A] Flurazepam
3.3.16.A.1] Drug withdrawal

See Drug Consult reference: BENZODIAZEPINE-WITHDRAWAL SCHEDULE AND
SYMPTOMS

3.3.16.B] Flurazepam Hydrochloride

3.3.16.B.1] Withdrawal sign or symptom
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a]) Withdrawal symptoms and rebound insomnia have been reported following discontinuation of
flurazepam administration [22] [23]. Rebound insomnia has been observed 5 to 7 days after abrupt
withdrawal of 15 mg flurazepam in normal subjects who did not suffer from insomnia prior to
administration [24]. The incidence of rebound insomnia with flurazepam appears to be less than that
observed with shorter acting benzodiazepines, such as triazolam [23].

b]) Withdrawal symptoms following abrupt withdrawal of long-term flurazepam therapy (30 mg at
bedtime for 8 years) occurred in a 37-year-old male [22]. The patient developed worsening of insomnia,
difficulty in falling asleep, dizziness, blurred vision, loss of appetite, gastrointestinal upset, nasal
congestion and numbness in the hands and feet. He had been prescribed temazepam 30 mg HS at the
same time flurazepam was withdrawn; temazepam partially suppressed the withdrawal symptoms, 3
hours after a dose, but symptoms recurred approximately 12 hours later and persisted for 17 days
which resolved upon withdrawing temazepam and again starting flurazepam 30 mg at bedtime. The
patient subsequently withdrew flurazepam again, resulting in the same symptoms for a period of 4
weeks.

c]) The long term daily use of benzodiazepines (at least 3 months) in therapeutic doses is
associated with a mild but significant withdrawal syndrome after discontinuation [21]. Withdrawal
symptoms were different than those of anxiety, and included INVOLUNTARY MOVEMENTS,
PARESTHESIAS, PERCEPTUAL CHANGES, confusion and persistent tinnitus. Withdrawal
symptoms reportedly occurred sooner in patients who had been receiving the shorter-acting
benzodiazepines as compared to those receiving longer-acting agents; symptoms resolved after a
period of 4 weeks. These data suggest that gradual reduction in the dose of benzodiazepines is
indicated for achieving abstinence in outpatients.

d]) Benzodiazepine withdrawal symptoms have been reported in patients who received a short-acting
benzodiazepine in substitution for a long-acting benzodiazepine [25]. One patient received oxazepam
in substitution for diazepam and the other received temazepam in substitution for flurazepam. Both
patients received once daily doses of the shorter-acting agent resulting in withdrawal symptoms
(insomnia, restlessness, dizziness, nausea, gastrointestinal distress, irritability, blurred vision) which
persisted for at least 1 month. If withdrawal symptoms occur after substitution, reintroduction of the
longer-acting benzodiazepine is recommended, followed by dosing reductions of 10% per day.

3.4] Teratogenicity/Effects in Pregnancy/Breastfeeding
A]) Teratogenicity/Effects in Pregnancy
1]) Australian Drug Evaluation Committee's (ADEC) Category: C

a])Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing
harmful effects on the human fetus or neonate without causing malformations. These effects may
be reversible. Accompanying texts should be consulted for further details.

See Drug Consult reference: PREGNANCY RISK CATEGORIES
2]) Crosses Placenta: Yes
3]) Clinical Management

a]) Use of flurazepam during pregnancy is contraindicated [146]. All benzodiazepines can
be expected to cross the placenta. Although teratogenicity with flurazepam has not been
confirmed, other benzodiazepines have demonstrated teratogenic potential [149]. Instruct patients
to discontinue flurazepam prior to becoming pregnant. Women of childbearing potential should
be warned about the potential risk to the fetus with flurazepam use during pregnancy [146].
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FLURAZEPAM, DRUGDEX-EV 2489

If pregnancy occurs during chronic use, the patient should be advised of the desirability of
discontinuing the drug and of possible consequences to the fetus. Other benzodiazepines such
as diazepam and chlordiazepoxide have longer safety records and may be preferred where
benzodiazepine use is unavoidable; if given, prescribe as monotherapy in the lowest effective dosage,
for the shortest duration possible, and in divided doses to avoid high peak concentrations [150].
In contrast to benzodiazepines, the non-benzodiazepines zolpidem and zaleplon are in Pregnancy
Risk Categories B and C, respectively [151] [152].

4)]) Literature Reports

a]) A single published report described symptoms of neonatal depression lasting 4 days in an
infant exposed during the third trimester to flurazepam. The mother had received 30 milligrams
of flurazepam nightly for 10 days prior to delivery. The neonate appeared hypnotic and inactive,
and serum levels of the long-acting metabolite, N1-desalkyl-flurazepam, were detected in the infant,
indicating transplacental transfer [146].

b]) In a retrospective case control study of 43 pregnant Hungarian women who attempted suicide
with nitrazepam or other benzodiazepines (mean nitrazepam dose 204 mg) between 1960 and 1993,
13 of their exposed children were born with congenital abnormalities (30.2%) compared with 3
of their unexposed siblings (10.3%, n=29) (odds ratio 3.8, 95% confidence interval, 1 to 14.6).
Congenital abnormalities (CAs) were present in 7 children exposed to nitrazepam alone or with
other drugs between postconception weeks 3 and 12, including 3 cases of congenital inguinal hernia,
1 case of torticollis, 1 case of pectus excavatum, complex CA of the respiratory system, and 1
case of multiple CAs with talipes equinovarus, mild microcephaly, and 5 other mild anomalies
and borderline fetal alcohol syndrome (FAS). CAs that occurred in the 6 children exposed after
postconception week 12 included 2 cases of congenital inguinal hernia, 1 case of bronchial stenosis,
and 3 cases of multiple CAs, including FAS with talipes equinovarus and low 1Q; borderline
FAS with mild microcephaly and talipes equinovarus with 11 minor abnormalities; and talipes
equinovarus with 4 minor abnormalities. Their unexposed siblings with CAs were affected with cleft
lip and palate, ventricular septal defect, and FAS. Most CAs were classified as mild deformations.
Researchers note concomitant exposure to other drugs, tobacco smoke, and alcohol in several of
the exposed children as potential confounds [147].

c])Mixed results were found in a meta-analysis of cohort and case-control studies that reported
on the occurrence of major malformations in infants exposed to any benzodiazepine during at
least the first trimester of pregnancy [148]. When only cohort studies were pooled, no significant
association between benzodiazepine use and major malformations was noted (odds ratio 0.90; 95%
confidence interval 0.61 to 1.35; p=0.62); data pooled from case-control studies, however, showed
a positive association with major malformations (odds ratio 3.01; 95% confidence interval 1.32 to
6.84; p=0.008). Similar observations were made with regard to oral cleft; the pooled cohort study
data did not substantiate an association with drug use (odds radio 1.19; 95% confidence interval
0.34 to 4.15; p=0.997), whereas the case-controlled data did (odds ratio 1.79; 95% confidence
interval 1.13 to 2.82; p=0.01). Finally, the meta-analysis found two case-control studies that each
provided conflicting evidence of any association between benzodiazepine exposure and cardiac
malformations, and one study failed to find an association between exposure and central nervous
system defects.

B]) Breastfeeding

1]) Micromedex Lactation Rating: Infant risk cannot be ruled out.
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