
Soothe & Cool INZO Antifungal [OTC]: 2% (56.7 g,
141.7 g)

Generic: 2% (15 g, 28.4 g, 30 g)
Cream, Vaginal:
Miconazole 7 [OTC]: 2% (45 g)
Generic: 2% (45 g)

Kit, External:
Fungoid Tincture [OTC]: 2%

Kit, Vaginal:
GoodSense Miconazole 1 [OTC]: Cream, topical: 2%
(9 g) and Suppository, vaginal: 1200 mg

Miconazole 3 Combo Pack [OTC]: Cream, topical: 2%
(9 g) and Suppository, vaginal: 200 mg (3s)

Ointment, External:
Aloe Vesta Antifungal [OTC]: 2% (56 g, 141 g)
Aloe Vesta Clear Antifungal [OTC]: 2% (56 g, 141 g)
Critic-Aid Clear AF [OTC]: 2% (4 g, 57 g, 142 g)
DermaFungal [OTC]: 2% (113 g)
Remedy Antifungal Clear [OTC]: 2% (71 g)
Triple Paste AF [OTC]: 2% (28.7 g, 56.7 g)

Powder, External:
Desenex [OTC]: 2% (43 g, 85 g)
Lotrimin AF [OTC]: 2% (90 g)
Micro Guard [OTC]: 2% (85 g)
Remedy Antifungal [OTC]: 2% (85 g)
Remedy Phytoplex Antifungal [OTC]: 2% (85 g)
Zeasorb-AF [OTC]: 2% (71 g)

Solution, External:
Azolen Tincture [OTC]: 2% (29.57 mL)
Fungoid Tincture [OTC]: 2% (29.57 mL)

Suppository, Vaginal:
Miconazole 7 [OTC]: 100 mg (7 ea)
Miconazole 3: 200 mg (3 ea)
Generic: 100 mg (7 ea)

Dosage Forms: International Excipient information pre-
sented when available (limited, particularly for generics);
consult specific product labeling. Note: Availability of
specific dosage forms may vary by region/country
Additional dosage forms not available in the US and/or
Canada:
Capsule, Vaginal, as nitrate: 400 mg, 1,200 mg

^ Miconazole Antifungal [OTC] see Miconazole (Topical)
on page 1542

^ Miconazole Nitrate see Miconazole (Topical)
on page 1542

^ MiCort-HC see Hydrocortisone (Topical) on page 1141
^ Micozole (Can) see Miconazole (Topical) on page 1542
^ MICRhoGAM Ultra-Filtered Plus see Rho(D) Immune

Globulin on page 2030
^ Micro Guard [OTC] see Miconazole (Topical)

on page 1542
^ Micro-K see Potassium Chloride on page 1910
^ Micro-K Extencaps (Can) see Potassium Chloride

on page 1910
^ MicroKlenz Wound Cleanser [OTC] see Sodium Chlor-

ide on page 2143
^ Micronase see Glibenclamide [GlyBURIDE]

on page 1090
^ Micronefrin [OTC] [DSC] see Adrenaline [EPINEPHrine]

(Oral Inhalation) on page 72
^ Micronor (Can) see Norethisterone [Norethindrone]

on page 1674
^ Microzide see HydroCHLOROthiazide on page 1134
^ Mictoryl (Can) see Propiverine on page 1957
^ Mictoryl Pediatric (Can) see Propiverine on page 1957
^ Midamor see AMILoride on page 130

Midazolam

Brand Names: US Midazolam+SyrSpend SF PH4
Brand Names: Canada Midazolam Injection
Index Terms Midazolam HCl; Midazolam Hydrochloride;
Midazolam Maleate; Versed

Pharmacologic Category Anticonvulsant, Benzodiaze-
pine; Benzodiazepine

Use
Anesthesia: IV: Induction of general anesthesia before
administration of other anesthetic agents; maintenance
of anesthesia as a component of balanced anesthesia.

Insomnia: Oral (tablets [International product]): Short-
term treatment of insomnia.

Sedation/anxiolysis/amnesia (preoperative/proce-
dural):
IM: Preoperative sedation, anxiolysis, and amnesia.
IV: Sedation, anxiolysis, and amnesia prior to or during
diagnostic, therapeutic, or endoscopic procedures, or
prior to surgery.

Oral (syrup): Sedation, anxiolysis, and amnesia in chil-
dren prior to diagnostic, therapeutic or endoscopic
procedures or before induction of anesthesia.

Oral (tablets [International product]): Sedation prior to
surgical or diagnostic procedures.

Sedation for mechanically-ventilated patients: IV:
Sedation of intubated and mechanically-ventilated
patients as a component of anesthesia or during treat-
ment in a critical care setting by continuous IV infusion.

Pregnancy Considerations Adverse events have not
been observed in animal reproduction studies. Midazolam
has been found to cross the human placenta and can be
detected in the serum of the umbilical vein and artery, as
well as the amniotic fluid. Teratogenic effects have been
observed with some benzodiazepines; however, addi-
tional studies are needed. The incidence of premature
birth and low birth weights may be increased following
maternal use of benzodiazepines; hypoglycemia and res-
piratory problems in the neonate may occur following
exposure late in pregnancy. Neonatal withdrawal symp-
toms may occur within days to weeks after birth and
"floppy infant syndrome" (which also includes withdrawal
symptoms) have been reported with some benzodiaze-
pines (Bergman 1992, Iqbal 2002, Wikner 2007).

Based on animal data, repeated or prolonged use of
general anesthetic and sedation medications that block
N-methyl-D-aspartate (NMDA) receptors and/or potentiate
gamma-aminobutyric acid (GABA) activity may affect
brain development. Human fetuses may be most vulner-
able during the third trimester. Until additional information
is available, the benefits and risks of maternal treatment
with midazolam during pregnancy should be evaluated,
especially for procedures lasting more than 3 hours. The
ACOG recommends that pregnant women should not be
denied medically indicated surgery or procedures, regard-
less of trimester. If the procedure is elective, it should be
delayed until after delivery (ACOG 2011).

Breastfeeding Considerations Midazolam and hydrox-
ymidazolam are present in breast milk.

The relative infant dose (RID) of midazolam is 0.35%
when calculated using the highest breast milk concentra-
tion located and compared to a weight-adjusted maternal
dose of 30 mg.

In general, breastfeeding is considered acceptable when
an RID of a medication is <10% (Anderson 2016;
Ito 2000).

The RID of midazolam was calculated using a milk con-
centration of 0.0001 mg/mL (30 nmol/L), providing an
est imated dai ly infant dose via breast mi lk of
0.0015 mg/kg/day. This milk concentration was obtained
following accidental maternal administration of two oral
doses of midazolam 15 mg (total dose: 30 mg) (Matheson
1990). In most reports, midazolam and hydroxymidazolam
concentrations in breast milk are below the limit of quanti-
fication 4 hours after a single dose (Koitabashi 1997;
Matheson 1990).

CNS depression was reported in infants following expo-
sure to benzodiazepines via breast milk (study included
exposures to midazolam) (Kelly 2012). The manufacturer
recommends that caution be exercised when administer-
ing midazolam to breastfeeding women. Available guide-
lines suggest waiting for ≥4 hours after a maternal dose of
midazolam to continue breastfeeding (Shergill 2012).

Contraindications Hypersensitivity to midazolam or any
component of the formulation; intrathecal or epidural
injection of parenteral forms containing preservatives (ie,
benzyl alcohol); acute narrow-angle glaucoma.
Concurrent use of oral midazolam with protease inhibitors
(amprenavir, atazanavir, atazanavir-cobicistat, darunavir,
indinavir, lopinavir-ritonavir, nelfinavir, ritonavir, saquina-
vir, tipranavir); concurrent use of oral or injectable mid-
azolam with fosamprenavir.

Additional contraindications reported for tablets [Interna-
tional product]: Severe respiratory insufficiency; severe
hepatic insufficiency; sleep apnea syndrome; myasthe-
nia gravis; use in children and adolescents.

Documentation of allergenic cross-reactivity for benzodia-
zepines is limited. However, because of similarities in
chemical structure and/or pharmacologic actions, the
possibility of cross-sensitivity cannot be ruled out with
certainty.

Canadian labeling: Additional contraindications (not in US
labeling): Hypersensitivity to benzodiazepines; acute
pulmonary insufficiency; severe chronic obstructive pul-
monary disease.
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Warnings/Precautions [US Boxed Warning]: Has been
associated with respiratory depression and respira-
tory arrest, especially when used for sedation in non-
cr i t ica l care set t ings; a i rway obstruct ion,
desaturation, hypoxia, and apnea have also been
reported, most often when used concomitantly with
other CNS depressants (eg, opioids). In some cases,
death or hypoxic encephalopathy resulted. Use only
in hospital or ambulatory care settings that provide
for continuous monitoring of respiratory and cardiac
function (ie, pulse oximetry). Immediate availability of
resuscitative drugs and age- and size-appropriate
equipment for bag/valve/mask ventilation and intuba-
tion, and personnel trained in their use and skilled in
airway management should be assured. For deeply
sedated patients, a dedicated individual, other than
the practitioner performing the procedure, should
monitor the patient throughout the procedure. Risk
of cardiorespiratory adverse events is increased in
patients with abnormal airway anatomy, cyanotic congen-
ital heart disease, sepsis or severe pulmonary disease.
[US Boxed Warning]: Concomitant use of benzodiaze-
pines and opioids may result in profound sedation,
respiratory depression, coma, and death. Reserve
concomitant prescribing of these drugs for use in
patients for whom alternative treatment options are
inadequate. Limit dosages and durations to the mini-
mum required. Follow patients for signs and symp-
toms of respiratory depression and sedation.

Benzodiazepines have been associated with anterograde
amnesia (Nelson 1999). May cause CNS depression,
which may impair physical or mental abilities; patients
must be cautioned about performing tasks which require
mental alertness (eg, operating machinery or driving). A
minimum of 1 day should elapse after midazolam admin-
istration before attempting these tasks. Paradoxical reac-
tions, including agitation, hyperactive or aggressive
behavior, involuntary movements (including tonic/clonic
movements and muscle tremor) and combativeness have
been reported with benzodiazepines. Consideration
should be given to the possibility of cerebral hypoxia or
true paradoxical reactions. Should such reactions occur,
the response to each dose of midazolam and all other
drugs, including local anesthetics, should be evaluated
before proceeding. May consider treatment with flumaze-
nil (Massanari 1997). May cause hypotension, particularly
in pediatric patients or patients with hemodynamic insta-
bility. Use with caution in patients with glaucoma, heart
failure, obesity, respiratory disease (eg, COPD) or renal
impairment. Use benzodiazepines with caution in patients
with an impaired gag reflex. Use with caution in debilitated
patients; decreased dosages recommended. Use with
caution in the elderly; decreased dosages recommended.
Use of oral midazolam is not recommended in the elderly.
Pediatric patients with cardiac or respiratory compromise
may be sensitive to the respiratory depressant effect of
midazolam. Pediatric patients undergoing procedures
involving the upper airway (eg, upper endoscopy, dental
care) are vulnerable to episodes of desaturation and
hypoventilation. In pediatric and neonatal patients <3
years and patients in third trimester of pregnancy (ie,
times of rapid brain growth and synaptogenesis), the
repeated or lengthy exposure to sedatives or anesthetics
during surgery/procedures may have detrimental effects
on child or fetal brain development and may contribute to
various cognitive and behavioral problems. Epidemiolog-
ical studies in humans have reported various cognitive
and behavioral problems including neurodevelopmental
delay (and related diagnoses), learning disabilities, and
ADHD. Human clinical data suggest that single, relatively
short exposures are not likely to have similar negative
effects. No specific anesthetic/sedative has been found to
be safer. For elective procedures, risk vs benefits should
be evaluated and discussed with parents/caregivers/
patients; critical surgeries should not be delayed (FDA
2016). Use with extreme caution in patients who are at
risk of falls; benzodiazepines have been associated with
falls and traumatic injury (Nelson 1999).

Does not have analgesic, antidepressant, or antipsychotic
properties. Does not protect against increases in intra-
cranial pressure, heart rate, and/or blood pressure during
intubation. Do not use in shock, coma, or acute alcohol
intoxication with depression of vital signs. Avoid intra-
arterial administration or extravasation of parenteral for-
mulation. Use during upper airway procedures (ie, endos-
copy, dental care) may increase risk of hypoventilation.
Prolonged responses have been noted following extended
administration by continuous infusion (possibly due to
metabolite accumulation) or in the presence of drugs
which inhibit midazolam metabolism. Oral midazolam is
intended for use in monitored settings only and not for

chronic or home use. Midazolam is a short half-life benzo-
diazepine and may be of benefit in patients where a
rapidly and short-acting agent is desired (acute agitation).
Duration of action after a single dose is determined by
redistribution rather than metabolism. Tolerance develops
to the sedative and anticonvulsant effects. It does not
develop to the anxiolytic effects (Vinkers 2012). With-
drawal symptoms (convulsions, hallucinations, tremor,
abdominal and muscle cramps, vomiting and sweating)
may occur following abrupt discontinuation or large
decreases in dose. Use caution when reducing dose or
withdrawing therapy; decrease slowly and monitor for
withdrawal symptoms. Potentially significant interactions
may exist, requiring dose or frequency adjustment, addi-
tional monitoring, and/or selection of alternative therapy.

Injection: [US Boxed Warning]: Do not administer by
rapid IV injection in neonates; severe hypotension
and seizures have been reported following rapid IV
administration, particularly with concomitant fentanyl
use. Neonates are also vulnerable to profound and/or
prolonged respiratory effects of midazolam. [US Boxed
Warning]: Midazolam must never be used without
individualization of dosage. The initial IV dose for
sedation in adults may be as little as 1 mg, but should
not exceed 2.5 mg in a healthy adult. Lower doses are
necessary for older (over 60 years) or debilitated
patients and in patients receiving concomitant
opioids or other CNS depressants. The initial dose
and all subsequent doses should always be titrated
slowly; administer over at least 2 minutes and allow
an additional 2 or more minutes to fully evaluate the
sedative effect. The use of the 1 mg/mL formulation or
dilution of the 1 mg/mL or 5 mg/mL formulation is
recommended to facilitate slower injection. Doses of
sedative medications in pediatric patients must be
calculated on a mg/kg basis, and initial doses and
all subsequent doses should always be titrated
slowly. The initial pediatric dose of midazolam for
sedation/anxiolysis/amnesia is age, procedure, and
route dependent. Use IV midazolam with caution in
patients with uncompensated acute illnesses, such as
severe fluid or electrolyte disturbances. Avoid rapid IV
administration in pediatric patients with cardiovascular
instability.

Some dosage forms may contain benzyl alcohol; large
amounts of benzyl alcohol (≥99 mg/kg/day) have been
associated with a potentially fatal toxicity ("gasping syn-
drome") in neonates; the "gasping syndrome" consists of
metabolic acidosis, respiratory distress, gasping respira-
tions, CNS dysfunction (including convulsions, intracranial
hemorrhage), hypotension, and cardiovascular collapse
(AAP ["Inactive" 1997]; CDC 1982); some data suggests
that benzoate displaces bilirubin from protein binding sites
(Ahlfors 2001); avoid or use dosage forms containing
benzyl alcohol with caution in neonates. See manufactur-
er's labeling.

Adverse Reactions As reported in adults unless other-
wise noted.
Cardiovascular: Hypotension (children)
Central nervous system: Drowsiness, drug dependence
(physical and psychological dependence with prolonged
use), headache, myoclonus (preterm infants), seizure-
like activity (children), severe sedation

Gastrointestinal: Hiccups (more common in adults), nau-
sea, vomiting

Local: Injection site reaction (severity less than diaze-
pam), pain at injection site (severity less than diazepam)

Ophthalmic: Nystagmus (children)
Respiratory: Apnea (children), bradypnea, cough,
decreased tidal volume

Miscellaneous: Paradoxical reaction (children)
Rare but important or life-threatening: Acidic taste, agi-
tation, amnesia, bigeminy, bradycardia, bronchospasm,
confusion, delirium (emergence), dyspnea, euphoria,
hallucination, hyperventilation, laryngospasm, sialor-
rhea, skin rash, tachycardia, ventricular premature con-
tractions, wheezing

Drug Interactions
Metabolism/Transport Effects Substrate of CYP2B6
(minor), CYP3A4 (major); Note: Assignment of Major/
Minor substrate status based on clinically relevant drug
interaction potential; Inhibits CYP2C8 (weak), CYP2C9
(weak)

Avoid Concomitant Use
Avoid concomitant use of Midazolam with any of the
following: Amodiaquine; Antihepaciviral Combination
Products; Azelastine (Nasal); Boceprevir; Bromperidol;
Cobicistat; Conivaptan; Fusidic Acid (Systemic); Idelali-
sib; Itraconazole; Ketoconazole (Systemic); OLANZa-
pine; Orphenadrine; Oxomemazine; Paraldehyde;
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