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(ULTANE (sevoflurane) volatile liquid for inhalation : AbbVie Inc. 2022 4 8 /)
Pregnancy

Risk Summary

There are no adequate and well-controlled studies in pregnant women.

In animal reproduction studies, reduced fetal weights were noted following exposure to 1
MAC sevoflurane for three hours a day during organogenesis. Developmental and re-
productive toxicity studies of sevoflurane in animals in the presence of strong alkalies G.e.,
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degradation of sevoflurane and production of Compound A) have not been conducted.
Published studies in pregnant primates demonstrate that the administration of anes-
thetic and sedation drugs that block NMDA receptors and/or potentiate GABA activity
during the period of peak brain development increases neuronal apoptosis in the devel-
oping brain of the offspring when used for longer than 3 hours. There are no data on
pregnancy exposures in primates corresponding to periods prior to the third trimester in
humans.

The estimated background risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss, or
other adverse outcomes. In the U.S. general population, the estimated background risk of
major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and
15-20%, respectively.

Data

Animal Data

Pregnant rats were treated with sevoflurane (0.22%, 0.66%, or 2.2% equals 0.1, 0.3, or 1.0
MAC) without CO2 absorbent for three hours per day during organogenesis (from Gesta-
tion Day 7 to 17). Fetuses obtained by Cesarean section were examined on Gestation Day
20 while some animals were maintained for littering and pups were examined for adverse
effects. There were no adverse effects on fetuses at 0.3 MAC. Reduced fetal body weights
and increased skeletal variations such as delayed ossifications in the presence of mater-
nal toxicity (reduced food and water intake and body weight of the dams) were noted at 1
MAC. In dams allowed to litter, reduced pup bodyweight gain and evidence of develop-
mental delays (slight delay in eyelid opening and increased incidence of nonreactive an-
imals in the visual placing reflex test) were noted in the 1.0 MAC treatment group.
Pregnant rabbits were treated with sevoflurane (0.1, 0.3, or 1.0 MAC) without CO2 ab-
sorbent for three hours per day during organogenesis (from Gestation Day 6 to 18). There
were no adverse effects on the fetus at any dose; the mid- and high-dose produced a 5%
and 6% decrease in maternal body weight, respectively.

In another study, pregnant rats were administered sevoflurane (0.1, 0.3, or 1.0 MAC) from
Gestation Day 17 to Postnatal Day 21. Pup body weights were reduced in the 1.0 MAC
treatment group in the absence of maternal toxicity. There was no effect of sevoflurane on
sensory function (visual, auditory, nociception, righting reflexes), motor (roto-rod), open
field test, or learning tasks (shuttle box avoidance and water T-maze).

In a published study in primates, administration of an anesthetic dose of ketamine for 24
hours on Gestation Day 122 increased neuronal apoptosis in the developing brain of the
fetus. In other published studies, administration of either isoflurane or propofol for 5
hours on Gestation Day 120 resulted in increased neuronal and oligodendrocyte apoptosis
in the developing brain of the offspring. With respect to brain development, this time pe-
riod corresponds to the third trimester of gestation in the human. The clinical significance
of these findings is not clear; however, studies in juvenile animals suggest neuroapoptosis
correlates with long-term cognitive deficits (see WARNINGS - Pediatric Neurotoxicity,
PRECAUTIONS - Pediatric Use, ANIMAL TOXICOLOGY AND/OR PHARMACOLOGY).
Labor and Delivery

Sevoflurane has been used in clinical studies, as part of general anesthesia for elective
cesarean section, in 29 women. There were no untoward effects in mother or neonate (see
CLINICAL STUDIES). The safety of sevoflurane in labor and delivery has not been
demonstrated.

Sevoflurane can cause uterine smooth muscle relaxation and may contribute to uterine
atony.

Nursing Mothers

It is not known whether sevoflurane or its metabolites are present in human milk. To
minimize infant exposure to sevoflurane or its metabolites, a nursing mother may tem-
porarily pump, and discard breast milk produced during the first 24 hours after admin-
istration of sevoflurane. Exercise caution when administering sevoflurane to a nursing
mother.
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F—A ~Z U7 D4%E (An Australian categorization of risk of drug use in pregnancy)
sevoflurane : Category B2
Drugs which have been taken by only a limited number of pregnant women and women
of childbearing age, without an increase in the frequency of malformation or other di-
rect or indirect harmful effects on the human fetus having been observed.
Studies in animals are inadequate or may be lacking, but available data show no evi-
dence of an increased occurrence of fetal damage.

(2023 4 6 H HifE)

/NRTFIZ B S RE#
AARDOEATLEFED 19.7/NRE] OEITRESNTE LT, KEORMLEHELITRERD,

FDA CKRE#ASCEOFRLHE)
(ULTANE (sevoflurane) volatile liquid for inhalation : AbbVie Inc. 2022 4= 8 )
Pediatric Use
Induction and maintenance of general anesthesia with sevoflurane have been established
in controlled clinical studies in pediatric patients aged 1 to 18 years (see CLINICAL
STUDIES, ADVERSE REACTIONS). Sevoflurane has a nonpungent odor and is suitable
for mask induction in pediatric patients.
The concentration of sevoflurane required for maintenance of general anesthesia is age
dependent. When used in combination with nitrous oxide, the MAC equivalent dose of
sevoflurane should be reduced in pediatric patients. MAC in premature infants has not
been determined (see PRECAUTIONS - Drug Interactions, DOSAGE AND ADMIN-
ISTRATION for recommendations in pediatric patients 1 day of age and older).
The use of sevoflurane has been associated with seizures (see PRECAUTIONS, AD
VERSE REACTIONS). The majority of these have occurred in children and young adults
starting from 2 months of age, most of whom had no predisposing risk factors. Clinical
judgement should be exercised when using sevoflurane in patients who may be at risk for
seizures. Cases of life-threatening ventricular arrhythmias have been reported in pediat-
ric patients with Pompe disease (also commonly known as glycogen storage disease type
IT or acid maltase deficiency). In a published case series about a clinical trial of patients
with infantile-onset Pompe disease, six percent of patients (9 of 139, with 6 of 9 having
received sevoflurane) experienced arrhythmias after induction of anesthesia. Reported
arrhythmias included severe bradycardia, torsade de pointes, and fatal ventricular fi-
brillation, which usually resolved after treatment with pharmacologic agents and defib-
rillation. Avoid induction and maintenance of anesthesia using sole agents, such as
sevoflurane, that decrease systemic vascular resistance or diastolic blood pressure.

Published juvenile animal studies demonstrate that the administration of anesthetic and
sedation drugs, such as ULTANE, that either block NMDA receptors or potentiate the
activity of GABA during the period of rapid brain growth or synaptogenesis, results in
widespread neuronal and oligodendrocyte cell loss in the developing brain and alterations
in synaptic morphology and neurogenesis. Based on comparisons across species, 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.

In primates, exposure to 3 hours of ketamine that produced a light surgical plane of an
esthesia did not increase neuronal cell loss; however, treatment regimens of 5 hours or
longer of isoflurane increased neuronal cell loss. Data from isoflurane-treated rodents and
ketamine-treated primates suggest that the neuronal and oligodendrocyte cell losses are
associated with prolonged cognitive deficits in learning and memory. The clinical signifi-
cance of these nonclinical findings is not known, and healthcare providers should balance
the benefits of appropriate anesthesia in pregnant women, neonates, and young children
who require procedures with the potential risks suggested by the nonclinical data (see
WARNINGS - Pediatric Neurotoxicity, PRECAUTIONS - Pregnancy, ANIMAL TOXI-
COLOGY AND/OR PHARMACOLOGY).
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Use in Pediatric Patients with Down Syndrome
See WARNINGS - Bradycardia in Down Syndrome.
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