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ORILISSA® (elagolix) tablets, for oral use

Maximum
Treatment
Duration Coexisting Condition
24 months None
6 months

Dyspareunia

6 months

Moderate hepatic
impairment
(Child-Pugh Class B)

Hepatic Impairment
No dosage adjustment of ORILISSA is required in women with mild hepatic
impairment (Child-Pugh A).
Compared to women with normal liver function, those with moderate hepatic
impairment had approximately 3-fold higher elagolix exposures and those
with severe hepatic impairment had approximately 7-fold higher elagolix
exposures. Because of these increased exposures and risk for bone loss:
• ORILISSA 150 mg once daily is recommended for women with moderate
hepatic impairment (Child-Pugh B) with the duration of treatment limited
to 6 months. Use of ORILISSA 200 mg twice daily is not recommended
for women with moderate hepatic impairment [see Use in Specific
Populations].
• ORILISSA is contraindicated in women with severe hepatic impairment
(Child-Pugh C) [see Contraindications and Use in Specific Populations].
Missed Dose
Instruct the patient to take a missed dose of ORILISSA on the same day as
soon as she remembers and then resume the regular dosing schedule.
• 150 mg once daily: take no more than 1 tablet each day.
• 200 mg twice daily: take no more than 2 tablets each day.
CONTRAINDICATIONS
ORILISSA is contraindicated in women:
• Who are pregnant [see Use in Specific Populations]. Exposure to
ORILISSA early in pregnancy may increase the risk of early pregnancy
loss.
• With known osteoporosis because of the risk of further bone loss [see
Warnings and Precautions]
• With severe hepatic impairment [see Use in Specific Populations]
• With concomitant use of strong organic anion transporting polypeptide
(OATP) 1B1 inhibitors (e.g., cyclosporine and gemfibrozil) [see Drug
Interactions]
WARNINGS AND PRECAUTIONS
Bone Loss
ORILISSA causes a dose-dependent decrease in bone mineral density
(BMD). BMD loss is greater with increasing duration of use and may not
be completely reversible after stopping treatment [see Adverse Reactions].
The impact of these BMD decreases on long-term bone health and future
fracture risk are unknown. Consider assessment of BMD in patients with
a history of a low-trauma fracture or other risk factors for osteoporosis or
bone loss, and do not use in women with known osteoporosis. Limit the
duration of use to reduce the extent of bone loss.
Although the effect of supplementation with calcium and vitamin D was not
studied, such supplementation may be beneficial for all patients.
Change in Menstrual Bleeding Pattern and Reduced Ability to
Recognize Pregnancy
Women who take ORILISSA may experience a reduction in the amount,
intensity or duration of menstrual bleeding, which may reduce the ability to
recognize the occurrence of a pregnancy in a timely manner [see Adverse
Reactions]. Perform pregnancy testing if pregnancy is suspected, and
discontinue ORILISSA if pregnancy is confirmed.
Suicidal Ideation, Suicidal Behavior, and Exacerbation of Mood
Disorders
Suicidal ideation and behavior, including one completed suicide, occurred in
subjects treated with ORILISSA in the endometriosis clinical trials. ORILISSA
subjects had a higher incidence of depression and mood changes compared
to placebo, and ORILISSA subjects with a history of suicidality or depression
had a higher incidence of depression compared to subjects without such a
history [see Adverse Reactions]. Promptly evaluate patients with depressive
symptoms to determine whether the risks of continued therapy outweigh
the benefits [see Adverse Reactions]. Patients with new or worsening
depression, anxiety or other mood changes should be referred to a mental
health professional, as appropriate. Advise patients to seek immediate
medical attention for suicidal ideation and behavior. Reevaluate the benefits
and risks of continuing ORILISSA if such events occur.
Hepatic Transaminase Elevations
In clinical trials, dose-dependent elevations of serum alanine
aminotransferase (ALT) at least 3-times the upper limit of the reference
range occurred with ORILISSA. Use the lowest effective dose of ORILISSA
and instruct patients to promptly seek medical attention in case of
symptoms or signs that may reflect liver injury, such as jaundice. Promptly
evaluate patients with elevations in liver tests to determine whether the
benefits of continued therapy outweigh the risks [see Adverse Reactions].
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ORILISSA ORILISSA
150 mg
200 mg
Once Daily Twice Daily
N=475
N=477
%
%
24
46
17
20
11
16
6
9
6
5
4
7

Placebo
N=734

%
Hot Flush or Night Sweats
9
Headache
12
Nausea
13
Insomnia
3
Mood altered, mood swings
3
Amenorrhea
<1
Depressed mood, depression,
depressive symptoms and/or
3
6
2
tearfulness
Anxiety
3
5
3
Arthralgia
3
5
3
Less Common Adverse Reactions:
In Study EM-1 and Study EM-2, adverse reactions reported in ≥ 3% and
< 5% in either ORILISSA dose group and greater than placebo included:
decreased libido, diarrhea, abdominal pain, weight gain, dizziness,
constipation and irritability.
The most commonly reported adverse reactions in the extension trials (EM-3
and EM-4) were similar to those in the placebo-controlled trials.
Bone Loss
The effect of ORILISSA on BMD was assessed by dual-energy X-ray
absorptiometry (DXA).
In Studies EM-1 and EM-2, there was a dose-dependent decrease in BMD
in ORILISSA-treated subjects compared to an increase in placebo-treated
subjects.
In Study EM-1, compared to placebo, the mean change from baseline
in lumbar spine BMD at 6 months was -0.9% (95% CI: -1.3, -0.4) with
ORILISSA 150 mg once daily and -3.1% (95% CI: -3.6, -2.6) with ORILISSA
200 mg twice daily (Table 3). The percentage of subjects with greater than
8% BMD decrease in lumbar spine, total hip or femoral neck at any time
point during the placebo-controlled treatment period was 2% with ORILISSA
150 mg once daily, 7% with ORILISSA 200 mg twice daily and < 1% with

placebo. In the blinded extension Study EM-3, continued bone loss was
observed with 12 months of continuous treatment with ORILISSA. The
percentage of subjects with greater than 8% BMD decrease in lumbar spine,
total hip or femoral neck at any time point during the extension treatment
period was 8% with continuous ORILISSA 150 mg once daily and 21% with
continuous ORILISSA 200 mg twice daily.
In Study EM-2, compared to placebo, the mean change from baseline
in lumbar spine BMD at 6 months was -1.3% (95% CI: -1.8, -0.8) with
ORILISSA 150 mg once daily and -3.0% (95% CI: -3.5, -2.6) with ORILISSA
200 mg twice daily (Table 3). The percentage of subjects with greater
than 8% BMD decrease in lumbar spine, total hip or femoral neck at any
time point during the placebo-controlled treatment period was < 1% with
ORILISSA 150 mg once daily, 6% with ORILISSA 200 mg twice daily and
0% with placebo. In the blinded extension Study EM-4, continued bone loss
was observed with 12 months of continuous treatment with ORILISSA. The
percentage of subjects with greater than 8% BMD decrease in lumbar spine,
total hip or femoral neck at any time point during the extension treatment
period was 2% with continuous ORILISSA 150 mg once daily and 21% with
continuous ORILISSA 200 mg twice daily.
Table 3. Percent Change from Baseline in Lumbar Spine BMD at Month 6
ORILISSA
150 mg
Once Daily

ORILISSA
200 mg
Placebo
Twice Daily

EM-1
N
Percent Change from Baseline, %

183
180
277
-0.3
-2.6
0.5
-0.9
-3.1
Treatment Difference, % (95% CI) (-1.3,
-0.4) (-3.6, -2.6)
EM-2
N
174
183
271
Percent Change from Baseline, %
-0.7
-2.5
0.6
-1.3
-3.0
Treatment Difference, % (95% CI) (-1.8,
-0.8) (-3.5, -2.6)
To assess for recovery, the change in lumbar spine BMD over time was
analyzed for subjects who received continuous treatment with ORILISSA
150 mg once daily or ORILISSA 200 mg twice daily for up to 12 months and
who were then followed after cessation of therapy for an additional
6 months. Partial recovery of BMD was seen in these subjects (Figure 1).
In Study EM-3, if a subject had BMD loss of more than 1.5% at the lumbar
spine or more than 2.5% at the total hip at the end of treatment, follow-up
DXA was required after 6 months off-treatment. In Study EM-4, all subjects
were required to have a follow-up DXA 6 months off treatment regardless
of change in BMD and if a subject had BMD loss of more than 1.5% at
the lumbar spine or more than 2.5% at the total hip after 6 months off
treatment, follow-up DXA was required after 12 months off-treatment.
Figure 2 shows the change in lumbar spine BMD for the subjects in Study
EM-2/EM-4 who completed 12 months of treatment with ORILISSA and who
had a follow-up DXA 12-months off treatment.
Figure 1. Percent Change from Baseline in Lumbar Spine BMD in
Subjects Who Received 12 Months of ORILISSA and Had Follow-up
BMD 6 Months off Therapy in Studies EM-2/EM-4
1%
0%

Percent Change (95% CI)
from Baseline

Dosing Regimen
Initiate treatment with
ORILISSA 150 mg once daily
Consider initiating treatment with
ORILISSA 200 mg twice daily
Initiate treatment with ORILISSA
150 mg once daily. Use of
200 mg twice daily is not
recommended.

Reduced Efficacy with Estrogen-Containing Contraceptives
Based on the mechanism of action of ORILISSA, estrogen containing
contraceptives are expected to reduce the efficacy of ORILISSA. The effect
of progestin-only contraceptives on the efficacy of ORILISSA is unknown.
Advise women to use non-hormonal contraceptives during treatment with
ORILISSA and for one week after discontinuing ORILISSA [see Use in Specific
Populations, Drug Interactions].
ADVERSE REACTIONS
The following serious adverse reactions are discussed elsewhere in labeling:
• Bone loss [see Warnings and Precautions]
• Change in menstrual bleeding pattern and reduced ability to recognize
pregnancy [see Warnings and Precautions]
• Suicidal ideation, suicidal behavior, and exacerbation of mood disorders
[see Warnings and Precautions]
• Hepatic transaminase elevations [see Warnings and Precautions]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may not
reflect the rates observed in clinical practice.
The safety of ORILISSA was evaluated in two six-month, randomized,
double-blind, placebo-controlled clinical trials [EM-1 (NCT01620528) and
EM-2 (NCT01931670)] in which a total of 952 adult women with moderate
to severe pain associated with endometriosis were treated with ORILISSA
(475 with 150 mg once daily and 477 with 200 mg twice daily) and 734
were treated with placebo. The population age range was 18-49 years old.
Women who completed six months of treatment and met eligibility criteria
continued treatment in two uncontrolled, blinded six-month extension trials
[EM-3 (NCT01760954) and EM-4 (NCT02143713)], for a total treatment
duration of up to 12 months.
Serious Adverse Events
Overall, the most common serious adverse events reported for subjects
treated with ORILISSA in the two placebo-controlled clinical trials (Studies
EM-1 and EM-2) included appendicitis (0.3%), abdominal pain (0.2%), and
back pain (0.2%). In these trials, 0.2% of subjects treated with ORILISSA
150 mg once daily and 0.2% of subjects treated with ORILISSA 200 mg
twice daily discontinued therapy due to serious adverse reactions compared
to 0.5% of those given placebo.
Adverse Reactions Leading to Study Discontinuation
In the two placebo-controlled clinical trials (Studies EM-1 and EM-2),
5.5% of subjects treated with ORILISSA 150 mg once daily and 9.6% of
subjects treated with ORILISSA 200 mg twice daily discontinued therapy
due to adverse reactions compared to 6.0% of those given placebo.
Discontinuations were most commonly due to hot flushes or night sweats
(1.1% with 150 mg once daily and 2.5% with 200 mg twice daily) and
nausea (0.8% with 150 mg once daily and 1.5% with 200 mg twice daily)
and were dose-related. The majority of discontinuations due to hot flushes
or night sweats (10 of 17, 59%) and nausea (7 of 11, 64%) occurred within
the first 2 months of therapy.
In the two extension trials (Studies EM-3 and EM-4), discontinuations were
most commonly due to decreased BMD and were dose-related. In these
trials, 0.3% of subjects treated with ORILISSA 150 mg once daily and 3.6%
of subjects treated with ORILISSA 200 mg twice daily discontinued therapy
due to decreased BMD.
Common Adverse Reactions:
Adverse reactions reported in ≥ 5% of women in the two placebo-controlled
trials in either ORILISSA dose group and at a greater frequency than placebo
are noted in the following table.
Table 2. Percentage of Subjects in Studies EM-1 and EM-2 with
Treatment-Emergent Adverse Reactions Occurring in at Least 5% of
Subjects (either ORILISSA Dose Group) and at a Greater Incidence than
with Placebo

-1%
-2%
-3%
-4%
-5%
-6%

# of Subjects
Placebo
150 mg Once Daily
200 mg Twice Daily

271
79
79

271
79
79

Month 0

79
79

79
79

Month 6
Month 12
On Treatment

Month 6
Off Treatment

Placebo
ORILISSA 150 mg Once Daily
ORILISSA 200 mg Twice Daily

Figure 2. Percent Change from Baseline in Lumbar Spine BMD in
Subjects Who Received 12 Months of ORILISSA and Had Follow-up
BMD 12 Months off Therapy in Studies EM-2/EM-4
1%
0%

Percent Change (95% CI)
from Baseline

INDICATIONS AND USAGE
ORILISSA is indicated for the management of moderate to severe pain
associated with endometriosis.
DOSAGE AND ADMINISTRATION
Important Dosing Information
• Exclude pregnancy before starting ORILISSA or start ORILISSA within
7 days from the onset of menses.
• Take ORILISSA at approximately the same time each day, with or without
food.
• Use the lowest effective dose, taking into account the severity of
symptoms and treatment objectives [see Warnings and Precautions].
• Limit the duration of use because of bone loss (Table 1) [see Warnings
and Precautions].
Table 1. Recommended Dosage and Duration of Use

PROFESSIONAL BRIEF SUMMARY
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION

-1%
-2%
-3%
-4%
-5%
-6%

# of Subjects
150 mg Once Daily
200 mg Twice Daily

30
51

Month 0

30
51

30
51

Month 6
Month 12
On Treatment

29
48

30
51

Month 6
Month 12
Off Treatment

ORILISSA 150 mg Once Daily
ORILISSA 200 mg Twice Daily
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Suicidal Ideation, Suicidal Behavior and Exacerbation of Mood Disorders
In the placebo-controlled trials (Studies EM-1 and EM-2), ORILISSA
was associated with adverse mood changes (see Table 2 and Table 4),
particularly in those with a history of depression.
Table 4. Suicidal Ideation and Suicidal Behavior in Studies EM-1
and EM-2
ORILISSA
150 mg
200 mg
Once Daily Twice Daily
Placebo
(N=475)
(N=477)
(N=734)
Adverse Reactions
n (%)
n (%)
n (%)
Completed suicide
1 (0.2)
0
0
Suicidal ideation
1 (0.2)
1 (0.2)
0
A 44-year-old woman received 31 days of ORILISSA 150 mg once daily
then completed suicide 2 days after ORILISSA discontinuation. She had no
relevant past medical history; life stressors were noted.
Among the 2090 subjects exposed to ORILISSA in the endometriosis Phase 2
and Phase 3 studies, there were four reports of suicidal ideation. In addition
to the two subjects in Table 4, there were two additional reports of suicidal
ideation: one subject in EM-3 (150 mg once daily) and one in a Phase 2
study (75 mg once daily, an unapproved dose). Three of these subjects
had a history of depression. Two subjects discontinued ORILISSA and two
completed the clinical trial treatment periods.
Hepatic Transaminase Elevations
In the placebo-controlled clinical trials (Studies EM-1 and EM-2),
dose-dependent asymptomatic elevations of serum ALT to at least 3-times
the upper limit of the reference range occurred during treatment with
ORILISSA (150 mg once daily – 1/450, 0.2%; 200 mg twice daily – 5/443,
1.1%; placebo – 1/696, 0.1%). Similar increases were seen in the extension
trials (Studies EM-3 and EM-4).
Changes in Lipid Parameters
Dose-dependent increases in total cholesterol, low-density lipoprotein
cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C), and serum
triglycerides were noted during ORILISSA treatment in EM-1 and EM-2.
In EM-1 and EM-2, 12% and 1% of subjects with mildly elevated LDL-C
(130-159 mg/dL) at baseline had an increase in LDL-C concentrations
to 190 mg/dL or higher during treatment with ORILISSA and placebo,
respectively. In EM-1 and EM-2, 4% and 1% of subjects with mildly
elevated serum triglycerides (150-300 mg/dL) at baseline had an increase
in serum triglycerides to at least 500 mg/dL during treatment with ORILISSA
and placebo, respectively. The highest measured serum triglyceride
concentration during treatment with ORILISSA was 982 mg/dL.
Table 5. Mean Change and Maximum Increase from Baseline in Serum
Lipids in Studies EM-1 and EM-2
ORILISSA
150 mg
Once Daily
N=475

ORILISSA
200 mg
Twice Daily
N=477

Placebo
N=734

LDL-C (mg/dL)
Mean change at Month 6
5
13
-3
Maximum increase during
Treatment Period
137
107
122
HDL-C (mg/dL)
Mean change at Month 6
2
4
1
Maximum increase during
Treatment Period
43
52
45
Triglycerides (mg/dL)
Mean change at Month 6
<1
11
-3
Maximum increase during
Treatment Period
624
484
440
Lipid increases occurred within 1 to 2 months after the start of ORILISSA
and remained stable thereafter over 12 months.
Hypersensitivity Reactions
In Studies EM-1 and EM-2, non-serious hypersensitivity reactions including
rash occurred in 5.8% of ORILISSA treated-subjects and 6.1% of
placebo-treated subjects. These events led to study drug discontinuation in
0.4% of ORILISSA-treated subjects and 0.5% of placebo-treated subjects.
Endometrial Effects
Endometrial biopsies were performed in subjects in Study EM-1 and its
extension at Month 6 and Month 12. These biopsies showed a
dose-dependent decrease in proliferative and secretory biopsy patterns and
an increase in quiescent/minimally stimulated biopsy patterns. There were
no abnormal biopsy findings on treatment, such as endometrial hyperplasia
or cancer.
Based on transvaginal ultrasound, during the course of a 3-menstrual
cycle study in healthy women, ORILISSA 150 mg once daily and 200 mg
twice daily resulted in a dose-dependent decrease from baseline in mean
endometrial thickness.
Effects on menstrual bleeding patterns
The effects of ORILISSA on menstrual bleeding were evaluated for up to
12 months using an electronic daily diary where subjects classified their
flow of menstrual bleeding (if present in the last 24 hours) as spotting,
light, medium, or heavy. ORILISSA led to a dose-dependent reduction in
mean number of bleeding and spotting days and bleeding intensity in those
subjects who reported menstrual bleeding.
Table 6. Mean Bleeding/Spotting Days and Mean Intensity Scores at
Month 3
ORILISSA
ORILISSA
150mg Once
200mg Twice
Placebo
Daily
Daily
Base- Month 3 Base- Month 3 Base- Month 3
line
line
line
Mean bleeding/
spotting days
5.3
2.8
5.7
0.8
5.4
4.6
in prior 28 days
Mean Intensity
2.6
2.2
2.5
2.0
2.6
2.4
scorea
a
Intensity for subjects who reported at least 1 day of bleeding or spotting
during 28 day interval. Scale ranges from 1 to 4, 1 = spotting, 2 = light,
3 = medium, 4 = heavy
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ORILISSA also demonstrated a dose-dependent increase in the percentage
of women with amenorrhea (defined as no bleeding or spotting in a 56-day
interval) over the treatment period. The incidence of amenorrhea during the
first six months of treatment ranged from 6-17% for ORILISSA 150 mg
once daily, 13-52% for ORILISSA 200 mg twice daily and less than 1%
for placebo. During the second 6 months of treatment, the incidence of
amenorrhea ranged from 11-15% for ORILISSA 150 mg once daily and
46-57% for ORILISSA 200 mg twice daily.
After 6 months of therapy with ORILISSA 150 mg once daily, resumption of
menses after stopping treatment was reported by 59%, 87% and 95% of
women within 1, 2, and 6 months, respectively. After 6 months of therapy
with ORILISSA 200 mg twice daily, resumption of menses after stopping
treatment was reported by 60%, 88%, and 97% of women within 1, 2, and
6 months, respectively.
After 12 months of therapy with ORILISSA 150 mg once daily resumption of
menses after stopping treatment was reported by 77%, 95% and 98% of
women within 1, 2, and 6 months respectively. After 12 months of therapy
with ORILISSA 200 mg twice daily resumption of menses after stopping
treatment was reported by 55%, 91% and 96% of women within 1, 2, and
6 months respectively.
DRUG INTERACTIONS
Potential for ORILISSA to Affect Other Drugs
Elagolix is a weak to moderate inducer of cytochrome P450 (CYP) 3A.
Co-administration with ORILISSA may decrease plasma concentrations of
drugs that are substrates of CYP3A.
Elagolix is a weak inhibitor of CYP 2C19. Co-administration with ORILISSA
may increase plasma concentrations of drugs that are substrates of
CYP2C19 (e.g., omeprazole).
Elagolix is an inhibitor of efflux transporter P-glycoprotein (P-gp).
Co-administration with ORILISSA may increase plasma concentrations of
drugs that are substrates of P-gp (e.g., digoxin).
Potential for Other Drugs to Affect ORILISSA
Elagolix is a substrate of CYP3A, P-gp, and OATP1B1.
Concomitant use of ORILISSA 200 mg twice daily and strong CYP3A
inhibitors for more than 1 month is not recommended. Limit concomitant
use of ORILISSA 150 mg once daily and strong CYP3A inhibitors to
6 months.
Co-administration of ORILISSA with drugs that induce CYP3A may decrease
elagolix plasma concentrations.
The effect of concomitant use of P-gp inhibitors or inducers on the
pharmacokinetics of ORILISSA is unknown. Co-administration of
ORILISSA with drugs that inhibit OATP1B1 may increase elagolix plasma
concentrations. Concomitant use of ORILISSA and strong OATP1B1 inhibitors
(e.g., cyclosporine and gemfibrozil) is contraindicated.
Drug Interactions - Examples and Clinical Management
Table 7 summarizes the effect of co-administration of ORILISSA on
concentrations of concomitant drugs and the effect of concomitant drugs
on ORILISSA.
Table 7. Established Drug Interactions Based on Drug Interaction Trials
Effect on
Plasma
Exposure of
Elagolix
Concomitant
or
Drug Class:
Concomitant
Drug Name
Drug
Clinical Recommendations
Antiarrhythmics ↑ digoxin
Clinical monitoring is recommended
digoxin
for digoxin when co-administered with
ORILISSA.
Antimycobacterial ↑ elagolix
Concomitant use of ORILISSA
rifampin
200 mg twice daily and rifampin is not
recommended. Limit concomitant use
of ORILISSA 150 mg once daily and
rifampin to 6 months.
Benzodiazepines ↓ midazolam Consider increasing the dose of
oral midazolam
midazolam and individualize therapy
based on the patient’s response.
Statins
↓ rosuvastatin Consider increasing the dose of
rosuvastatin
rosuvastatin.
Proton pump
↑ omeprazole No dose adjustments are needed for
inhibitors
omeprazole at doses of 40 mg once
omeprazole
daily or lower. When ORILISSA is
used concomitantly with higher doses
of omeprazole, e.g. in patients with
Zollinger-Ellison syndrome, consider
dosage reduction of omeprazole.
The direction of the arrow indicates the direction of the change in the area
under the curve (AUC) (↑= increase, ↓ = decrease).
USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Exposure Registry
There is a pregnancy registry that monitors outcomes in women who
become pregnant while treated with ORILISSA. Patients should be
encouraged to enroll by calling 1-833-782-7241.
Risk Summary
Exposure to ORILISSA early in pregnancy may increase the risk of early
pregnancy loss. Use of ORILISSA is contraindicated in pregnant women.
Discontinue ORILISSA if pregnancy occurs during treatment.
The limited human data with the use of ORILISSA in pregnant women are
insufficient to determine whether there is a risk for major birth defects or
miscarriage. Although two cases of congenital malformations were reported
in clinical trials with ORILISSA, no pattern was identified and miscarriages
were reported at a similar incidence across treatment groups (see Data).
When pregnant rats and rabbits were orally dosed with elagolix during the
period of organogenesis, postimplantation loss was observed in pregnant
rats at doses 20 times the maximum recommended human dose (MRHD).
Spontaneous abortion and total litter loss was observed in rabbits at doses
7 and 12 times the MRHD. There were no structural abnormalities in the
fetuses at exposures up to 40 and 12 times the MRHD for the rat and rabbit,
respectively (see Data).
The background risk for major birth defects and miscarriage in the indicated
population are unknown. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.

Data
Human Data
There were 49 pregnancies reported in clinical trials of more than
3,500 women (of whom more than 2,000 had endometriosis) treated with
ORILISSA for up to 12 months. These pregnancies occurred while the
women were receiving ORILISSA or within 30 days after stopping ORILISSA.
Among these 49 pregnancies, two major congenital malformations were
reported. In one case of infant cleft palate, the mother was treated with
ORILISSA 150 mg daily and the estimated fetal exposure to ORILISSA
occurred during the first 30 days of pregnancy. In one case of infant
tracheoesophageal fistula, the mother was treated with ORILISSA 150 mg
daily and the estimated fetal exposure to ORILISSA occurred during the first
15 days of pregnancy.
Among these 49 pregnancies, there were five cases of spontaneous
abortion (miscarriage) compared to five cases among the 20 pregnancies
that occurred in more than 1100 women treated with placebo. Although
the duration of fetal exposure was limited in ORILISSA clinical trials, there
were no apparent decreases in birth weights associated with ORILISSA in
comparison to placebo.
Animal Data
Embryofetal development studies were conducted in the rat and rabbit.
Elagolix was administered by oral gavage to pregnant rats (25 animals/dose)
at doses of 0, 300, 600 and 1200 mg/kg/day and to rabbits (20 animals/
dose) at doses of 0, 100, 150, and 200 mg/kg/day, during the period of
organogenesis (gestation day 6-17 in the rat and gestation day 7-20 in
the rabbit).
In rats, maternal toxicity was present at all doses and included six deaths
and decreases in body weight gain and food consumption. Increased
postimplantation losses were present in the mid dose group, which was
20 times the MRHD based on AUC. In rabbits, three spontaneous abortions
and a single total litter loss were observed at the highest, maternally toxic
dose, which was 12 times the MRHD based on AUC. A single total litter loss
occurred at a lower non-maternally toxic dose of 150 mg/kg/day, which was
7 times the MRHD.
No fetal malformations were present at any dose level tested in either
species even in the presence of maternal toxicity. At the highest doses
tested, the exposure margins were 40 and 12 times the MRHD for the rat
and rabbit, respectively. However, because elagolix binds poorly to the
rat gonadotropin-releasing hormone (GnRH) receptor (~1000 fold less
than to the human GnRH receptor), the rat study is unlikely to identify
pharmacologically mediated effects of elagolix on embryofetal development.
The rat study is still expected to provide information on potential
non-target-related effects of elagolix.
In a pre- and postnatal development study in rats, elagolix was given in the
diet to achieve doses of 0, 100 and 300 mg/kg/day (25 per dose group)
from gestation day 6 to lactation day 20. There was no evidence of maternal
toxicity. At the highest dose, two dams had total litter loss, and one failed to
deliver. Pup survival was decreased from birth to postnatal day 4. Pups had
lower birth weights and lower body weight gains were observed throughout
the pre-weaning period at 300 mg/kg/day. Smaller body size and effect on
startle response were associated with lower pup weights at
300 mg/kg/day. Post-weaning growth, development and behavioral
endpoints were unaffected.
Maternal plasma concentrations in rats on lactation day 21 at 100 and
300 mg/kg/day (47 and 125 ng/mL) were 0.06-fold and 0.16-fold the
maximal elagolix concentration (Cmax) in humans at the MRHD. Because the
exposures achieved in rats were much lower than the human MRHD, this
study is not predictive of potentially higher lactational exposure in humans.
Lactation
Risk Summary
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13-fold the MRHD). The rat tumors were likely species-specific and of
negligible relevance to humans.
Elagolix was not genotoxic or mutagenic in a battery of tests, including
the in vitro bacterial reverse mutation assay, the in vitro mammalian cell
forward mutation assay at the thymidine kinase (TK+/-) locus in L5178Y
mouse lymphoma cells, and the in vivo mouse micronucleus assay.
In a fertility study conducted in the rat, there was no effect of elagolix
on fertility at any dose (50, 150, or 300 mg/kg/day). Based on AUC, the
exposure multiple for the MRHD in women compared to the highest dose of
300 mg/kg/day in female rats is approximately 5-fold. However, because
elagolix has low affinity for the GnRH receptor in the rat [see Use in Specific
Populations], and because effects on fertility are most likely to be mediated
via the GnRH receptor, these data have low relevance to humans.
PATIENT COUNSELING INFORMATION
Advise patients to read the FDA-approved patient labeling (Medication
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Age of anxiety
he practitioner’s role is to care for others,
but what happens when they are facing burnout and have no time to care for
themselves? It is a common theme we are hearing
from physicians across the specialties we cover.
As the pandemic goes on, the issue of mental
health has been coming to the forefront. In her
editorial that begins on page 8, Editor-in-Chief
Catherine Y. Spong, MD, gives us a glimpse into
her antepartum rounds and the number of women
she is seeing who struggle with mental illness and
substance abuse. According to the Centers for
Disease Control (CDC), national rates of anxiety
have increased four-fold from one year ago. Why
wouldn’t that be the case? Life as we know it has
been upended. The ability to socialize and feeling
of community have changed, and economic and
life stressors are compounded. In caring for others
during this time, physicians also must remember to
know their own limits. Last month, we included an
article on physician burnout. You can access that
at contemporaryobgyn.net/burnout.. For ob/gyns,
professional organizations such as the American
College of Obstetricians and Gynecologists (ACOG)
have additional resources.
There are numerous resources available. As Dr.
Spong points out, one of her colleagues’ practices
has biweekly meetings with a psychologist. These are
trying times for everyone. Do not leave yourself out.
Let us know what you are doing for self-care, or what
programs are being implemented at your institutions
or hospital facilities by emailing Senior Editor Angie
DeRosa at aderosa@mjhlifesciences.com. 
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EDITORIAL
by CATHERINE Y. SPONG, MD

Mental health support is
critical during pandemic

M

y antepartum rounds
reflect the impact of
the pandemic - women
struggling with substance abuse and mental illness fill
the beds. One patient, wearing her
designated green hospital gown that
signals “at-risk” status and assigned a
one-on-one sitter, explained, (I paraphrase), “Isn’t it appropriate to have
bad thoughts now? I have three kids at
home – two I try to make the computer work for so they can attend school,
a 1-year-old, and here I am pregnant
again. We lost our jobs, tensions are
high, we cannot visit or see anyone,
we have no help…. At times it all just
boils up and I explode. Then I think life
is not worth living. I get over it, but yes,
I have bad thoughts.”
As demonstrated by my patients,
the very measures used to prevent the
spread of COVID-19 increase the risk
of depression and suicidal thoughts:

economic stress, social isolation, decreased access to community, barriers
to mental health treatment, and illness.1

WE NEED TO PROVIDE
OPPORTUNITIES FOR
OPEN COMMUNICATION
IN A SAFE SPACE.
According to the Centers for Disease Control and Prevention (CDC),
the national rates of anxiety increased
nearly four-fold from one year ago.
In 1999, national rates of anxiety in
adults were 8.2%, whereas data from
August 19-31, 2020, are 31.4%. Similarly, rates for anxiety or depression
have increased from 11.0% to 36.4%.
All are higher in women, those with
less education, and Black, Hispanic
and multiple other races.2 A separate

survey in June found similar rates of
anxiety or depression (30.9%). In addition, 10.7% of the respondents reported “having seriously considered
suicide in the prior 30 days” – these
were significantly higher among those
aged 18-24 (25.5%), minority racial
and ethnic groups (Hispanic 18.6%;
Black 15.1%) and essential workers
(21.7%)(Figure 1).3
Beyond its impact on our patients,
it is vital to realize its effect on us as
caregivers. As the impact of the pandemic continues, our ob/gyn practices
and families are affected. Eighty-three
percent of obstetrics and gynecology
residents are female – the highest percentage of any specialty4 – and they are
often playing a dual role as the family’s primary caregiver in addition to
practicing medicine. Setting aside the
burden of virtual schooling for both
caregivers and children, the effects of
social isolation and decreased access

FIGURE 1. SERIOUSLY CONSIDERED SUICIDE IN THE PRIOR 30 DAYS
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EDITORIAL

to community are also affecting our
children. They also mirror increased
rates of anxiety and depression, yet
may not have the access or resources
for identification and treatment.

to our colleagues in psychiatry and
psychology are essential to ensure
appropriate care. Although there is
always a shortage of therapists, these
at-risk populations need to be priori-

THE VERY MEASURES USED TO PREVENT THE SPREAD OF COVID-19
INCREASE THE RISK OF DEPRESSION AND SUICIDAL THOUGHTS:

ECONOMIC STRESS, SOCIAL ISOLATION,
DECREASED ACCESS TO COMMUNITY, BARRIERS
TO MENTAL HEALTH TREATMENT, AND ILLNESS.

WE WANT TO HEAR
FROM YOU

Want to let
Contemporary OB/GYN know what you
thought of this month’s cover story?
Feel like telling Dr. Spong what you
thought of her editorial or how your
practice is responding to COVID-19?
Email Dr. Spong at
CSpong@mjhlifesciences.com
Comment online at the bottom of

.COM any Contemporary OB/GYN article
Leave comments on our Facebook
page: facebook.com/ContempOBGYN

So what to do, what to do? In our
practices, departments, and families,
providing an opportunity for open
communication and a safe space to
share feelings without judgment is
essential. Proactively, one of my colleagues’ practices meets biweekly with
a psychologist. All of the providers
gather and discuss both practice and
personal stressors. Although predating
the pandemic, this has been especially
beneficial with an ongoing opportunity for open communication to discuss
and identify solutions. These sessions
help to identify feelings, conflicts,
and provide strategies to communicate them effectively. They also allow
a platform to discuss complications
and poor patient outcomes, serving as
a forum to process these deeply traumatizing events and rise, rather than
stagnate, or worse, fall. We as physicians need this type of forum in order
to heal ourselves.
Our patients and families deserve
similar support and we should strive
to help them get it. We need to provide opportunities for open communication in a safe space. Referrals

OCTOBER 2020
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tized. Furthermore, we need to be on
the alert for signs and symptoms of
anxiety and depression in not only
ourselves but also in our colleagues,
families, and patients.

Follow us and tweet to
@ContempOBGYN
The editors reserve the right to shorten or edit
letters and comments.

Meet Aleha Aziz, MD, MPH

The fellow on the frontlines of COVID-19
Dr. Spong, editor in chief, is Professor and
Vice Chair in the Department of Obstetrics
and Gynecology and Chief of the Division of
Maternal-Fetal Medicine at UT Southwestern
Medical Center in Dallas. She holds the
Gillette Professorship of Obstetrics and
Gynecology.
Email her at cspong@mjhlifesciences.com
REFERENCES
1. Regar MA, Stanley IH, Joiner TE. Suicide Mortality
and Coronavirus Disease 2019—A Perfect Storm?
JAMA Psychiatry. Published online April 10, 2020.
doi:10.1001/jamapsychiatry.2020.1060
2. Centers for Disease Control and Prevention. National
Center for Health Statistics. Accessed Sept. 21, 2020.
https://www.cdc.gov/nchs/covid19/pulse/mental-health.htm
3. Czeisler ME, Rashon I, Petrosky E, et al. Mental
Health, Substance Use, and Suicidal Ideation During
the COVID-19 Pandemic — United States, June 24–30,
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4. Association of American Medical Colleges. Percentage of Women Residents by Specialty 2018. Accessed
Sept. 21, 2020. https://www.aamc.org/sites/default/
files aa data reports state of women residents special
ty-2018_0.jpg

Senior Editor Angie DeRosa recently
interviewed Aleha Aziz, MD, MPH, an ob/
gyn at Columbia University’s Irving Medical
Center in New York City. Dr. Aziz was one
of many fellows who cared for patients during the peak of the COVID-19 pandemic in
New York City earlier this year. During the
interview, Dr. Aziz discussed how different
disciplines worked together to achieve
optimal patient care. The hospital system
mobilized its resources in many ways, including establishing a Virtual COVID Clinic.

WATCH THE FULL INTERVIEW ONLINE AT
contemporaryobgyn.net/FrontlineFellow
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GYNECOLOGY
UPDATES

Recurrence of
high-grade
cervical dysplasia
by BOB KRONEMYER

W

omen with high-grade
cervical dysplasia are
much less likely to
have recurrence after
primary conization if they undergo
laser conization than a loop electrosurgical excision procedure (LEEP),
according to a 5-year follow-up study.
The Italian retrospective multiinstitutional study in the journal Gynecologic Oncology found that the 5-year
recurrence rate was 8.1% for LEEP and
4% for laser conization (P = 0.023).
Patients undergoing LEEP are more
likely to be diagnosed with positive
margin, which is defined as a histological finding of the cervical intraepithelial neoplasia (CIN) along the
specimen margin, in comparison with
patients undergoing laser conization.
However, the risk of having persistent human papillomavirus (HPV) was
similar between the two groups: 15.0%
for LEEP vs. 11.6% for laser conization
(P = 0.256).
“Many studies have been conducted
to investigate the predictors of persistent/recurrent cervical dysplasia,” said
principal investigator Giorgio Bogani,
MD, PhD, a professor of ob/gyn at
Fondazione IRCCS Istituto Nazionale
dei Tumori in Milano, Italy. “A positive
margin after conization and HPV per-
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sistence are well-defined predictors of
persistent/recurrent disease.”
Dr. Bogani said that treatment of recurrent disease might significantly impact a patient’s health. “In addition, the
second conization might have a detrimental impact on fertility and might
be associated with an increased risk of
preterm delivery and premature rupture of membranes” he said. “Therefore, studies aiming to reduce cervical
dysplasia recurrence are of paramount
importance.”
The current study evaluated the
medical records of 2,966 patients with
high-grade cervical dysplasia who
underwent primary conization at Dr.
Bogani’s institute and in 21 other centers in Italy between 2010 and 2014.
The median patient age was 40 years
(range 18 to 89). During the study period, 20% of patients had laser conization and 80% had LEEP. The reason for
conization was CIN2 in 32.7% of patients and CIN3 in 66.9% of patients.
Overall, 175 women received a second
conization within the first 5 years after
primary treatment, for a recurrence
rate of 6%. The median time to recurrence was 18 months, ranging from 5
to 52 months, with most patients developing recurrence within the first 2
years. Women with a diagnosis of CIN3
were nearly four times as likely to have
recurrence, whereas women with HPV

persistence were almost twice as likely.
“To overcome the biases related to
the retrospective nature of the study,
we applied a propensity-matched algorithm, from which we selected 500 patients undergoing laser conization and
1,000 undergoing LEEP for analysis,” Dr.
Bogani said. After applying a propensity-matched algorithm, LEEP was associated with an increased risk of recurrence in comparison to laser conization.
One reason laser conization is associated with a lower rate of recurrence than LEEP is that “similar to cold
knife with conization, laser allows us
to perform a step-by-step conization,
following the geometry of the lesions,
thus tailoring the radicality of the procedure,” Dr. Bogani said.
The extensive vaporization of the
surgical margins caused by laser CO2
might also provide a higher rate of local
control than diathermocoagulation.
HPV persistence was the only factor associated with 5-year recurrence
after either laser conization (P = 0.003)
or LEEP (P = 0.001). “This finding highlights the importance of HPV persistence as one of the main prognostic
factors for recurrence,” Dr. Bogani said.
The author and colleagues are now
studying the long-term effect of vaccination against HPV in women who undergo conization. “We anticipate that vaccination against HPV in adolescent and
young adults will reduce the burden of
HPV-related diseases,” Dr. Bogani said. 
DISCLOSURES Dr. Bogani reports no relevant
financial disclosures

Bob Kronemyer

is a freelance writer for
Contemporary OB/GYN.
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Improve Recovery After
C-Section With Long-Lasting,
Non-Opioid Pain Control
Multimodal pain management with EXPAREL provided significantly better pain control
after C-section vs multimodal protocols alone1,2 and…

52%

REDUCED

REDUCED time

postsurgical
opioid use* (MED) over

to ambulation vs

72 hours vs standard bupivacaine
TAP block (P=0.0117)2†

12
hours

multimodal protocol
without EXPAREL

1

REDUCED

day

hospital LOS by 1 day
(P<0.001); 2.9 days (n=97)
vs 3.9 days (n=89)1‡

(P<0.001)1‡

Improve clinical and economic outcomes. Learn more at www.EXPAREL.com/OBGyn
LOS, length of stay; MED, morphine equivalent dose; TAP, transversus abdominis plane.
*The clinical benefit of the decrease in opioid consumption was not demonstrated in the pivotal trials.
†
A prospective, 13-site, multicenter, randomized clinical trial of 186 patients who underwent a C-section with a multimodal pain management protocol, including a TAP block using either 20 mL
EXPAREL 266 mg, 20 mL 0.25% bupivacaine HCl, and 20 mL normal saline (30 mL volume on each side) for a total volume of 60 mL; or 20 mL 0.25% bupivacaine HCl and 40 mL normal
saline (30 mL volume on each side) for a total volume of 60 mL.2,3
‡
Single-center retrospective trial of 201 patients who underwent C-section with either a multimodal pain management protocol including a TAP block with 20 mL EXPAREL 266 mg, 30 mL
0.25% bupivacaine HCI, and 30 mL normal saline; or a multimodal pain management protocol alone. Mean hospital LOS was 2.9 dayswith EXPAREL (n=97) vs 3.9 days without EXPAREL
(n=89). Time to ambulation was 18.7 hours with EXPAREL (n=67) and 30.7 hours without EXPAREL (n=60).1

Indication
EXPAREL is indicated for single-dose infiltration in adults to produce postsurgical local analgesia and as an interscalene
brachial plexus nerve block to produce postsurgical regional analgesia. Safety and efficacy have not been established
in other nerve blocks.
Important Safety Information
EXPAREL is contraindicated in obstetrical paracervical block anesthesia. Adverse reactions reported with an incidence
greater than or equal to 10% following EXPAREL administration via infiltration were nausea, constipation, and vomiting;
adverse reactions reported with an incidence greater than or equal to 10% following EXPAREL administration via
interscalene brachial plexus nerve block were nausea, pyrexia, and constipation. If EXPAREL and other non-bupivacaine
local anesthetics, including lidocaine, are administered at the same site, there may be an immediate release of
bupivacaine from EXPAREL. Therefore, EXPAREL may be administered to the same site 20 minutes after injecting
lidocaine. EXPAREL is not recommended to be used in the following patient population: patients <18 years old and/or
pregnant patients. Because amide-type local anesthetics, such as bupivacaine, are metabolized by the liver, EXPAREL
should be used cautiously in patients with hepatic disease.
Warnings and Precautions Specific to EXPAREL: Avoid additional use of local anesthetics within 96 hours following
administration of EXPAREL. EXPAREL is not recommended for the following types or routes of administration: epidural,
intrathecal, regional nerve blocks other than interscalene brachial plexus nerve block, or intravascular or intra-articular
use. The potential sensory and/or motor loss with EXPAREL is temporary and varies in degree and duration depending
on the site of injection and dosage administered and may last for up to 5 days, as seen in clinical trials.
Warnings and Precautions for Bupivacaine-Containing Products
Central Nervous System (CNS) Reactions: There have been reports of adverse neurologic reactions with the use of
local anesthetics. These include persistent anesthesia and paresthesia. CNS reactions are characterized by excitation
and/or depression. Cardiovascular System Reactions: Toxic blood concentrations depress cardiac conductivity and
excitability which may lead to dysrhythmias, sometimes leading to death. Allergic Reactions: Allergic-type reactions
(eg, anaphylaxis and angioedema) are rare and may occur as a result of hypersensitivity to the local anesthetic or
to other formulation ingredients. Chondrolysis: There have been reports of chondrolysis (mostly in the shoulder
joint) following intra-articular infusion of local anesthetics, which is an unapproved use. Methemoglobinemia: Cases of
methemoglobinemia have been reported with local anesthetic use.
Please refer to brief summary of full Prescribing Information on adjacent page.
Full Prescribing Information is available at www.EXPAREL.com.
For more information, please visit www.EXPAREL.com or call 1-855-RX-EXPAREL (793-9727).
References: 1. Baker BW, Villadiego LG, Lake YN, et al. Transversus abdominis plane block with liposomal bupivacaine for pain control after
cesarean delivery: a retrospective chart review. J Pain Res. 2018;11:3109-3116. 2. Habib AS, Nedeljkovic SS, Kett A, et al. Liposomal bupivacaine
transversus abdominis plane block for pain after cesarean delivery: results from a multicenter, randomized, double-blind, controlled trial.
Presented at: SOAP 51st Annual Meeting; May 4, 2019; Phoenix, AZ. 3. ClinicalTrials.gov website. Evaluate the safety and efficacy of EXPAREL when
administered via infiltration into the TAP vs bupivacaine alone in subjects undergoing elective c-sections (c-section). https://clinicaltrials.gov/ct2/
show/NCT03176459. Updated April 22, 2019. Accessed May 31, 2019. This study was supported by a grant from Pacira BioSciences, Inc.
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Brief Summary
(For full prescribing information refer to package insert)
INDICATIONS AND USAGE
EXPAREL is indicated for single-dose infiltration in adults to produce postsurgical
local analgesia and as an interscalene brachial plexus nerve block to produce
postsurgical regional analgesia.
Limitation of Use: Safety and efficacy has not been established in other nerve blocks.
CONTRAINDICATIONS
EXPAREL is contraindicated in obstetrical paracervical block anesthesia. While
EXPAREL has not been tested with this technique, the use of bupivacaine HCl
with this technique has resulted in fetal bradycardia and death.
WARNINGS AND PRECAUTIONS
Warnings and Precautions Specific for EXPAREL
As there is a potential risk of severe life-threatening adverse effects
associated with the administration of bupivacaine, EXPAREL should be
administered in a setting where trained personnel and equipment are available
to promptly treat patients who show evidence of neurological or cardiac toxicity.
Caution should be taken to avoid accidental intravascular injection of EXPAREL.
Convulsions and cardiac arrest have occurred following accidental intravascular
injection of bupivacaine and other amide-containing products.
Avoid additional use of local anesthetics within 96 hours following administration
of EXPAREL.
EXPAREL has not been evaluated for the following uses and, therefore, is not
recommended for these types of analgesia or routes of administration.
• epidural
• intrathecal
• regional nerve blocks other than interscalene brachial plexus nerve block
• intravascular or intra-articular use
EXPAREL has not been evaluated for use in the following patient population and,
therefore, it is not recommended for administration to these groups.
• patients younger than 18 years old
• pregnant patients
The potential sensory and/or motor loss with EXPAREL is temporary and
varies in degree and duration depending on the site of injection and dosage
administered and may last for up to 5 days as seen in clinical trials.
ADVERSE REACTIONS
Clinical Trial Experience
Adverse Reactions Reported in Local Infiltration Clinical Studies
The safety of EXPAREL was evaluated in 10 randomized, double-blind, local
administration into the surgical site clinical studies involving 823 patients
undergoing various surgical procedures. Patients were administered a dose
ranging from 66 to 532 mg of EXPAREL. In these studies, the most common
adverse reactions (incidence greater than or equal to 10%) following EXPAREL
administration were nausea, constipation, and vomiting. The common adverse
reactions (incidence greater than or equal to 2% to less than 10%) following
EXPAREL administration were pyrexia, dizziness, edema peripheral, anemia,
hypotension, pruritus, tachycardia, headache, insomnia, anemia postoperative,
muscle spasms, hemorrhagic anemia, back pain, somnolence, and procedural pain.
Adverse Reactions Reported in Nerve Block Clinical Studies
The safety of EXPAREL was evaluated in four randomized, double-blind, placebocontrolled nerve block clinical studies involving 469 patients undergoing various
surgical procedures. Patients were administered a dose of either 133 or 266 mg
of EXPAREL. In these studies, the most common adverse reactions (incidence
greater than or equal to 10%) following EXPAREL administration were nausea,
pyrexia, and constipation.
The common adverse reactions (incidence greater than or equal to 2% to less
than 10%) following EXPAREL administration as a nerve block were muscle
twitching, dysgeusia, urinary retention, fatigue, headache, confusional state,
hypotension, hypertension, hypoesthesia oral, pruritus generalized, hyperhidrosis, tachycardia, sinus tachycardia, anxiety, fall, body temperature increased,
edema peripheral, sensory loss, hepatic enzyme increased, hiccups, hypoxia,
post-procedural hematoma.
Postmarketing Experience
These adverse reactions are consistent with those observed in clinical studies
and most commonly involve the following system organ classes (SOCs): Injury,
Poisoning, and Procedural Complications (e.g., drug-drug interaction,
procedural pain), Nervous System Disorders (e.g., palsy, seizure), General
Disorders And Administration Site Conditions (e.g., lack of efficacy, pain),
Skin and Subcutaneous Tissue Disorders (e.g., erythema, rash), and Cardiac
Disorders (e.g., bradycardia, cardiac arrest).
DRUG INTERACTIONS
The toxic effects of local anesthetics are additive and their co-administration
should be used with caution including monitoring for neurologic and cardiovascular effects related to local anesthetic systemic toxicity. Avoid additional
use of local anesthetics within 96 hours following administration of EXPAREL.
Patients who are administered local anesthetics may be at increased risk of
developing methemoglobinemia when concurrently exposed to the following
drugs, which could include other local anesthetics:
Examples of Drugs Associated with Methemoglobinemia:
Class
Examples
Nitrates/Nitrites
nitric oxide, nitroglycerin, nitroprusside, nitrous oxide
Local anesthetics articaine, benzocaine, bupivacaine, lidocaine,
mepivacaine, prilocaine, procaine, ropivacaine, tetracaine
Antineoplastic
cyclophosphamide, flutamide, hydroxyurea, ifosfamide,
agents
rasburicase
Antibiotics
dapsone, nitrofurantoin, para-aminosalicylic acid,
sulfonamides
Antimalarials
chloroquine, primaquine
Anticonvulsants Phenobarbital, phenytoin, sodium valproate
Other drugs
acetaminophen, metoclopramide, quinine, sulfasalazine
Bupivacaine
Bupivacaine HCl administered together with EXPAREL may impact the pharmacokinetic and/or physicochemical properties of EXPAREL, and this effect
is concentration dependent. Therefore, bupivacaine HCl and EXPAREL may be
administered simultaneously in the same syringe, and bupivacaine HCl may be
injected immediately before EXPAREL as long as the ratio of the milligram dose
of bupivacaine HCl solution to EXPAREL does not exceed 1:2.
Non-bupivacaine Local Anesthetics
EXPAREL should not be admixed with local anesthetics other than bupivacaine.
Nonbupivacaine based local anesthetics, including lidocaine, may cause an
immediate release of bupivacaine from EXPAREL if administered together
locally. The administration of EXPAREL may follow the administration of
lidocaine after a delay of 20 minutes or more. There are no data to support
administration of other local anesthetics prior to administration of EXPAREL.
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Other than bupivacaine as noted above, EXPAREL should not be admixed with
other drugs prior to administration.
Water and Hypotonic Agents
Do not dilute EXPAREL with water or other hypotonic agents, as it will result in
disruption of the liposomal particles
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no studies conducted with EXPAREL in pregnant women. In animal
reproduction studies, embryo-fetal deaths were observed with subcutaneous
administration of bupivacaine to rabbits during organogenesis at a dose
equivalent to 1.6 times the maximum recommended human dose (MRHD)
of 266 mg. Subcutaneous administration of bupivacaine to rats from implantation through weaning produced decreased pup survival at a dose equivalent to
1.5 times the MRHD [see Data]. Based on animal data, advise pregnant women
of the potential risks to a fetus.
The background risk of major birth defects and miscarriage for the indicated
population is unknown. However, the background risk in the U.S. general
population of major birth defects is 2-4% and of miscarriage is 15-20% of
clinically recognized pregnancies.
Clinical Considerations
Labor or Delivery
Bupivacaine is contraindicated for obstetrical paracervical block anesthesia.
While EXPAREL has not been studied with this technique, the use of bupivacaine
for obstetrical paracervical block anesthesia has resulted in fetal bradycardia
and death.
Bupivacaine can rapidly cross the placenta, and when used for epidural, caudal,
or pudendal block anesthesia, can cause varying degrees of maternal, fetal,
and neonatal toxicity. The incidence and degree of toxicity depend upon the
procedure performed, the type, and amount of drug used, and the technique
of drug administration. Adverse reactions in the parturient, fetus, and neonate
involve alterations of the central nervous system, peripheral vascular tone, and
cardiac function.
Data
Animal Data
Bupivacaine hydrochloride was administered subcutaneously to rats and rabbits
during the period of organogenesis (implantation to closure of the hard plate).
Rat doses were 4.4, 13.3, and 40 mg/kg/day (equivalent to 0.2, 0.5 and 1.5 times
the MRHD, respectively, based on the BSA comparisons and a 60 kg human
weight) and rabbit doses were 1.3, 5.8, and 22.2 mg/kg/day (equivalent to 0.1,
0.4 and 1.6 times the MRHD, respectively, based on the BSA comparisons and
a 60 kg human weight). No embryo-fetal effects were observed in rats at the
doses tested with the high dose causing increased maternal lethality. An increase
in embryo-fetal deaths was observed in rabbits at the high dose in the absence
of maternal toxicity.
Decreased pup survival was noted at 1.5 times the MRHD in a rat pre- and
post-natal development study when pregnant animals were administered
subcutaneous doses of 4.4, 13.3, and 40 mg/kg/day buprenorphine hydrochloride
(equivalent to 0.2, 0.5 and 1.5 times the MRHD, respectively, based on the BSA
comparisons and a 60 kg human weight) from implantation through weaning
(during pregnancy and lactation).
Lactation
Risk Summary
Limited published literature reports that bupivacaine and its metabolite,
pipecoloxylidide, are present in human milk at low levels. There is no available
information on effects of the drug in the breastfed infant or effects of the drug
on milk production. The developmental and health benefits of breastfeeding
should be considered along with the mother’s clinical need for EXPAREL and
any potential adverse effects on the breastfed infant from EXPAREL or from the
underlying maternal condition.
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use
Of the total number of patients in the EXPAREL local infiltration clinical studies
(N=823), 171 patients were greater than or equal to 65 years of age and
47 patients were greater than or equal to 75 years of age. Of the total number
of patients in the EXPAREL nerve block clinical studies (N=531), 241 patients
were greater than or equal to 65 years of age and 60 patients were greater than
or equal to 75 years of age. No overall differences in safety or effectiveness
were observed between these patients and younger patients. Clinical experience
with EXPAREL has not identified differences in efficacy or safety between elderly
and younger patients, but greater sensitivity of some older individuals cannot
be ruled out.
Hepatic Impairment
Amide-type local anesthetics, such as bupivacaine, are metabolized by the liver.
Patients with severe hepatic disease, because of their inability to metabolize
local anesthetics normally, are at a greater risk of developing toxic plasma
concentrations, and potentially local anesthetic systemic toxicity. Therefore,
consider increased monitoring for local anesthetic systemic toxicity in subjects
with moderate to severe hepatic disease.
Renal Impairment
Bupivacaine is known to be substantially excreted by the kidney, and the risk
of toxic reactions to this drug may be greater in patients with impaired renal
function. This should be considered when performing dose selection of EXPAREL.
OVERDOSAGE
Clinical Presentation
Acute emergencies from local anesthetics are generally related to high plasma
concentrations encountered during therapeutic use of local anesthetics or to
unintended intravascular injection of local anesthetic solution.
Signs and symptoms of overdose include CNS symptoms (perioral paresthesia,
dizziness, dysarthria, confusion, mental obtundation, sensory and visual
disturbances and eventually convulsions) and cardiovascular effects (that range
from hypertension and tachycardia to myocardial depression, hypotension,
bradycardia and asystole).
Plasma levels of bupivacaine associated with toxicity can vary. Although
concentrations of 2,500 to 4,000 ng/mL have been reported to elicit early
subjective CNS symptoms of bupivacaine toxicity, symptoms of toxicity have
been reported at levels as low as 800 ng/mL.
Management of Local Anesthetic Overdose
At the first sign of change, oxygen should be administered.
The first step in the management of convulsions, as well as underventilation or
apnea, consists of immediate attention to the maintenance of a patent airway
and assisted or controlled ventilation with oxygen and a delivery system
capable of permitting immediate positive airway pressure by mask. Immediately
after the institution of these ventilatory measures, the adequacy of the circulation should be evaluated, keeping in mind that drugs used to treat convulsions
sometimes depress the circulation when administered intravenously. Should
convulsions persist despite adequate respiratory support, and if the status of
the circulation permits, small increments of an ultra-short acting barbiturate
(such as thiopental or thiamylal) or a benzodiazepine (such as diazepam) may
be administered intravenously. The clinician should be familiar, prior to the
use of anesthetics, with these anticonvulsant drugs. Supportive treatment of

circulatory depression may require administration of intravenous fluids and,
when appropriate, a vasopressor dictated by the clinical situation (such as
ephedrine to enhance myocardial contractile force).
If not treated immediately, both convulsions and cardiovascular depression
can result in hypoxia, acidosis, bradycardia, arrhythmias and cardiac arrest. If
cardiac arrest should occur, standard cardiopulmonary resuscitative measures
should be instituted.
Endotracheal intubation, employing drugs and techniques familiar to the
clinician, maybe indicated, after initial administration of oxygen by mask, if
difficulty is encountered in the maintenance of a patent airway or if prolonged
ventilatory support (assisted or controlled) is indicated.
DOSAGE AND ADMINISTRATION
Important Dosage and Administration Information
• EXPAREL is intended for single-dose administration only.
• Different formulations of bupivacaine are not bioequivalent even if the
milligram strength is the same. Therefore, it is not possible to convert
dosing from any other formulations of bupivacaine to EXPAREL.
• DO NOT dilute EXPAREL with water for injection or other hypotonic
agents, as it will result in disruption of the liposomal particles.
• Use suspensions of EXPAREL diluted with preservative-free normal
(0.9%) saline for injection or lactated Ringer’s solution within 4 hours
of preparation in a syringe.
• Do not administer EXPAREL if it is suspected that the vial has been
frozen or exposed to high temperature (greater than 40°C or 104°F) for
an extended period.
• Inspect EXPAREL visually for particulate matter and discoloration prior
to administration, whenever solution and container permit. Do not
administer EXPAREL if the product is discolored.
Recommended Dosing in Adults
Local Analgesia via Infiltration
The recommended dose of EXPAREL for local infiltration in adults is up to a
maximum dose of 266mg (20 mL), and is based on the following factors:
• Size of the surgical site
• Volume required to cover the area
• Individual patient factors that may impact the safety of an amide local
anesthetic
As general guidance in selecting the proper dosing, two examples of infiltration
dosing are provided:
• In patients undergoing bunionectomy, a total of 106 mg (8 mL) of EXPAREL
was administered with 7 mL infiltrated into the tissues surrounding the
osteotomy, and 1 mL infiltrated into the subcutaneous tissue.
• In patients undergoing hemorrhoidectomy, a total of 266 mg (20 mL) of
EXPAREL was diluted with 10 mL of saline, for a total of 30 mL, divided
into six 5 mL aliquots, injected by visualizing the anal sphincter as a clock
face and slowly infiltrating one aliquot to each of the even numbers to
produce a field block.
Regional Analgesia via Interscalene Brachial Plexus Nerve Block
The recommended dose of EXPAREL for interscalene brachial plexus
nerve block in adults is 133 mg (10 mL), and is based upon one study of patients
undergoing either total shoulder arthroplasty or rotator cuff repair.
Compatibility Considerations
Admixing EXPAREL with drugs other than bupivacaine HCl prior to administration is not recommended.
• Non-bupivacaine based local anesthetics, including lidocaine, may cause
an immediate release of bupivacaine from EXPAREL if administered
together locally. The administration of EXPAREL may follow the
administration of lidocaine after a delay of 20 minutes or more.
• Bupivacaine HCl administered together with EXPAREL may impact the
pharmacokinetic and/or physicochemical properties of EXPAREL, and
this effect is concentration dependent. Therefore, bupivacaine HCl and
EXPAREL may be administered simultaneously in the same syringe, and
bupivacaine HCl may be injected immediately before EXPAREL as long as
the ratio of the milligram dose of bupivacaine HCl solution to EXPAREL
does not exceed 1:2.
The toxic effects of these drugs are additive and their administration
should be used with caution including monitoring for neurologic and
cardiovascular effects related to local anesthetic systemic toxicity.
• When a topical antiseptic such as povidone iodine (e.g., Betadine®)
is applied, the site should be allowed to dry before EXPAREL is
administered into the surgical site. EXPAREL should not be allowed to
come into contact with antiseptics such as povidone iodine in solution.
Studies conducted with EXPAREL demonstrated that the most common
implantable materials (polypropylene, PTFE, silicone, stainless steel, and
titanium) are not affected by the presence of EXPAREL any more than they are
by saline. None of the materials studied had an adverse effect on EXPAREL.
Non-Interchangeability with Other Formulations of Bupivacaine
Different formulations of bupivacaine are not bioequivalent even if the
milligram dosage is the same. Therefore, it is not possible to convert dosing from
any other formulations of bupivacaine to EXPAREL and vice versa.
Liposomal encapsulation or incorporation in a lipid complex can substantially
affect a drug’s functional properties relative to those of the unencapsulated or
nonlipid-associated drug. In addition, different liposomal or lipid-complexed
products with a common active ingredient may vary from one another in the
chemical composition and physical form of the lipid component. Such differences
may affect functional properties of these drug products. Do not substitute.
CLINICAL PHARMACOLOGY
Pharmacokinetics
Administration of EXPAREL results in significant systemic plasma levels of
bupivacaine which can persist for 96 hours after local infiltration and 120 hours
after interscalene brachial plexus nerve block. In general, peripheral nerve blocks
have shown systemic plasma levels of bupivacaine for extended duration when
compared to local infiltration. Systemic plasma levels of bupivacaine following
administration of EXPAREL are not correlated with local efficacy.
PATIENT COUNSELING
Inform patients that use of local anesthetics may cause methemoglobinemia, a
serious condition that must be treated promptly. Advise patients or caregivers
to seek immediate medical attention if they or someone in their care experience
the following signs or symptoms: pale, gray, or blue colored skin (cyanosis);
headache; rapid heart rate; shortness of breath; lightheadedness; or fatigue.
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PEER-REVIEWED

Perplexing condition in
patient who underwent
bone marrow transplant
This vulvar infection rarely is seen, but presents intriguing case.
by NATALIE A. SAUNDERS, MD, JUN HU, MD, ROSALYN MABEN-FEASTER, MD, KATHRYN C. WELCH, MD, EBONY PARKER-FEATHERSTONE, MD,
RAJAL PATEL, MD, ANTHONY OPIPARI, MD, AND HOPE K. HAEFNER, MD

Presentation
A 55-year-old woman presented to her
hematologist/oncologist 56 days after
a bone marrow transplant for acute
myeloid leukemia (AML). The patient
was immunosuppressed with methotrexate and tacrolimus to prevent
graft versus host disease (GVHD). She
complained of poor appetite, weight
loss, and diarrhea. She was found to
have elevated liver function tests and
bilirubin and hospitalized for evaluation, which included esophagogastroduodenoscopy (EGD) and flexible
sigmoidoscopy. The patient was diagnosed with GVHD of the colon and
started on intravenous (IV) steroids
for treatment of acute GVHD. Chest
x-ray was concerning for pneumonia.
She was started on piperacillin/tazobactam. She was found to have cytomegalovirus viremia and was started
on ganciclovir.
Two weeks after admission, the
patient developed vulvar pain. Vulvar examination showed small ulcer-
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ations measuring 3 mm in the largest
diameter. One day later, the lesions enlarged to 1 to 3 cm, with subepithelial
hemorrhage on the labia majora and
labia minora (Figure 1). The patient’s
vulva was exquisitely tender. Her feet
contained large bullae. Figure 2 shows
a ruptured bulla in the medial aspect.
The patient was afebrile, with normal vital signs. Laboratory investigation revealed a normal white blood cell
count. She was anemic (hemoglobin
8.8 g/dL) and thrombocytopenic with
a platelet count of 20 K/µL, secondary
to previous bone marrow transplant.

Diagnosis
A yeast culture and aerobic culture
were obtained. A punch biopsy of the
vulva was performed for histologic
evaluation and tissue culture. Two
days later, the yeast culture grew Rhizopus. The organism also was identified on pathology staining from the
patient’s punch biopsy, which showed
abundant fungal elements morpho-

logically consistent with Rhizopus infection (Figure 3).

Management
The patient was placed on IV amphotericin B. Unfortunately, the appearance of her vulva worsened rapidly—becoming edematous, with
subcutaneous hemorrhage progressing to necrotic tissue. A decision was
made to proceed to the operating
room secondary to rapid deterioration.
A partial vulvectomy was performed
and the excision was carried down to
the fascia to remove all of the necrotic
tissue (Figure 4). An adequate margin
of normal tissue was taken to ensure
that the area of disease was effectively
debrided. Platelets were administrated
intraoperatively for thrombocytopenia. The patient’s estimated blood loss
was 100 cc. Pathology revealed abundant fungal elements morphologically
consistent with the previously cultured
Rhizopus specimen.
Postoperatively, the patient’s dress-
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FIGURE 1 Subepithelial hemorrhage involving the labia minora and majora and ulceration on inner thigh.

ing was changed twice a day with 4x4 gauze soaked with
amphotericin B. Her wound was healing well. However,
on postoperative Day 4, multiple new erythematous,
tender lesions (similar in appearance to the initial vulvar
lesions) were noted on the patient’s left upper extremity,
left scapula, and bilateral lower extremities (Figure 5). A
punch biopsy of her leg lesions was consistent with a deep
fungal infection morphologically consistent with Rhizopus. A computed tomography scan indicated potential
fungal infection in the kidneys and interval development
of nodular opacities in the lungs. The dose of amphotericin B was increased to 10 mg/kg and micafungin was
added secondary to the dissemination of Rhizopus, likely
due to hematogenous seeding of the lesions. The patient’s
condition continued to deteriorate and she died 9 days
after surgery.

VULVAR EXAMINATION SHOWED
SMALL ULCERATIONS MEASURING

3 MM IN THE LARGEST DIAMETER.

FIGURE 2

Bulla on the dorsum of the left foot

FIGURE 3

Rhizopus fungal elements seen on staining of
pathology specimen.
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Discussion
Rhizopus is the most common species of the order Mucorales.1 Mucormycosis occurs most often in immunocompromised patients, including individuals with hematological malignancies. It has also been associated
with diabetes.1,2 Epidemiological studies suggest that the
incidence of mucormycosis has significantly increased
in the past 30 years.3,4 A high mortality rate is reported
across studies, which may be secondary to a lack of antifungal agents with adequate activity against the class
zygomycetes. Vulvar mucormycosis is a rare entity; only
three cases of Rhizopus infection on the vulva have been
reported previously.5-7
Hematopoietic stem cell transplant recipients run a
high risk of developing invasive fungal infections during the immediate post-transplant and the pre- and
post-engraftment periods, as well as up to 3 months after transplantation.8 This was the case with our patient,
who presented with Rhizopus infection of the vulva
56 days after a bone marrow transplant for AML. A re-
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view of 929 mucormycosis cases
revealed skin as the third most common site infected, representing 19%
of mucormycosis infections, whereas
39% were located in the sinuses and
24% in the lungs.1 Cutaneous mucormycosis typically results from direct
spore inoculation or exposure of compromised skin (e.g., burns or trauma).
Cutaneous mucormycosis can present
as pustules, bullae, nodules, ulcers,
necrotizing cellulitis, granulomatous
pyoderma, bulls-eye cutaneous infarcts, and, rarely, zosteriform lesions.9
The hallmark of disease is tissue necrosis resulting from angioinvasion and
subsequent thrombosis. Black necrotic eschars are common in affected
tissues,10 which can extend into deep
fascia and muscle layers. Necrotizing
fasciitis has also been reported in association with this condition.11
A high index of suspicion is required
for rapid and timely diagnosis of invasive mucormycosis. Even if the cutaneous location observed upon mycological examination and/or pathologic
analysis facilitates diagnosis, this rare
condition is often not initially considered.12 Fungal growth alone is insufficient, as it may represent colonization
or contamination; histopathological evidence of invasive disease is
required. So far, there has not been
enough evidence that identification
of mucormycosis to the genus and/
or species level helps guide antifungal
treatment.13 Rapid and exact diagnosis
by both morphology and molecular
techniques is crucial for starting early
treatment of fungal infection.14
Invasive disseminated Rhizopus
infections develop in around 25% of
patients who present with localized
infection.1Although hematogenous
dissemination to the skin is rare, cuta-
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neous infections are often complicated by deep extension or dissemination
by secondary vascular invasion.15 In a
review by Roden et al., 78 of 176 cases (44%) of cutaneous mucormycosis
showed extension to bone, tendon, or
muscle—or even hematogenous dissemination.1 Dissemination of infection resulted in an increase in overall
mortality that approached 90%, com-

pared to approximately 30% in localized cutaneous mucormycosis.1 Due
to the invasive aspect of the infection
and the potential for disseminated
disease, imaging should be performed
promptly to detect other possible sites
of infection independent of the initial
location.16 In our case, the later involvement of lung and kidneys classifies it as
a case of disseminated infection.

FIGURE 4

Partial vulvectomy with excision of multiple areas, including portions
of the labia majora, labia minora, clitoris, and inner thighs.

FIGURE 5 Painful erythematous lesion on the lower extremity
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The European Society for Clinical
candins may be beneficial after failty).22 However, in our case, surgical deMicrobiology and Infectious Diseasbridement in addition to amphotericin
ure of first-line treatment.23 Antifungal
susceptibility testing is important in
es and the European Confederation
B resulted in local improvement, but
understanding susceptibility
of Medical Mycology have repatterns, although most data
leased comprehensive guidecome from morphologically
lines for the management of
identified isolates.24
mucormycosis. 14 Whenever
THE PATIENT WAS AFEBRILE,
The prognosis of patients
possible, early and aggresWITH NORMAL VITAL SIGNS.
with mucormycosis is poor.
sive surgical debridement is
Mortality rates up to 94% have
strongly recommended to
LABORATORY INVESTIGATION
been reported in patients with
be combined with immediREVEALED A NORMAL WHITE
hematogenous disseminaate first-line antifungal treattion.1 This underscores the
ment, because the procedure
BLOOD CELL COUNT.
importance of early aggressive
yields greater than a 1.5-fold
therapy.4,19,24 In our patient,
increase in survival rates.17 The
rapid reversal of predisposing
early dissemination was presthe patient died 9 days after her surconditions, such as using granulocyte
ent, which significantly lowered the
gery due to her underlying dissemicolony-stimulating factor in patients
chance of survival. 
nated Rhizopus infection.
with ongoing neutropenia, controlPHOTOS ARE COURTESY OF DR. HOPE HAEFNER
Amphotericin B is clinically effecling hyperglycemia and ketoacidosis
FOR REFERENCES VISIT
tive for treatment of these infections,
in diabetic patients, and limiting glucontemporaryobgyn.net/Rhizopus
23
with response rates of 39% to 71%.
cocorticosteroids to the minimum
14
However, the potential for long-term
dose required, may be useful. This is
an aggressive infection that targets and
nephrotoxicity remains a concern. The
destroys local vasculature, preventing
current guidelines from the European
the delivery of systemic antimicrobial/
Conference on Infections in Leukemia
antifungal therapy.18 If treatment is destate that first-line treatment should
Rhizopus is an opportunistic
layed, proliferation and dissemination
be initiated with lipid formulations of
infection caused by a:
of angioinvasive Mucorales will result
amphotericin B.13 The recommended
A Virus
dose is 5 mg/kg/day for patients within thrombotic necrosis of tissues, thus
B Bacteria
out central nervous system (CNS) inlimiting adequate delivery of antifunC Fungus
volvement and 10 mg/kg/day for pagal agents to the sites of infection.19
This is especially true when the infecttients with CNS involvement, for at
Treatment for Rhizopus includes:
ed cutaneous site is highly vascularleast 6 to 8 weeks.13 The optimal dose
A Intravenous medications
or duration of therapy remains deized, such as the vulva.15,20
such as amphotericin B
Multiple procedures may be necbatable in the absence of prospective
B Surgical debridement
essary, and the need for skin grafting
comparative studies. It can be continC Both A&B
or other wound closure techniques
ued for weeks until a positive clinical
should be individualized.21 Zimmeroutcome and/or negative mycologiMortality rate of Rhizopus infection
mann et al. presented a case of mucal culture results occur.20,23 There is
with hematogenous spread is:
also some evidence to suggest that
cormycosis of decubitus ulcers, which
A <10%
posaconazole and isavuconazole are
demonstrated that intraoperative
B 50%
best reserved for de-escalation, reanalysis of frozen section slides was
C >90%
fractory cases, or patients intolerant
a valuable tool for assessing skin and
to amphotericin B.13,14,17 A combinasoft tissue margins for fungal infection
For answers visit contemporaryobgyn.net/Rhizopus
tion of amphotericin B and echino(68.4 % sensitivity and 100% specifici-
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Annovera: The First Long-Lasting,
Reversible Contraception that is Patient
Controlled and Procedure Free

Providing a Long-Lasting Supply of Contraception
May Lead to More Consistent Use and Reduction in
Unintended Pregnancies
Of all unintended pregnancies, 41% are due to
the inconsistent use of contraceptives.1 The Centers
for Disease Control and Prevention recommend that
women be provided with a 1-year supply of birth
control.2 Birth control pills, patches, one-month
rings, and injections are typically dispensed in only
1- or 3-month supplies, making additional trips to a
clinic or pharmacy a potential barrier to consistent
use. Women who receive a 1-year supply of birth
control have been found to be 30% less likely to have
an unintended pregnancy compared with women
receiving a 1- to 3-month supply.3,4 Long-acting
reversible contraception (LARC) methods such as
intrauterine devices (IUDs) and implants must be
administered by a healthcare professional and require
a procedure for insertion and removal.
Annovera (segesterone acetate and ethinyl estradiol
vaginal system)

The segesterone acetate and ethinyl estradiol
vaginal system was developed to address the needs

ANNOVERA combines attributes
of short- and long-term contraceptives

Short-acting13
contraceptives
Not long-acting
Daily use required

Annual ANNOVERA5
Long-lasting
Reversible and procedure-free
Empowers women to control
their fertility and menstruation*

Long-acting 13
contraceptives
Require a procedure for
insertion and removal
Not reversible by the
patient
16.88mm

20mm

* ANNOVERA is inserted for 21 continuous days and
removed for 7 days for 13 cycles.

of women who desire a long-lasting form of birth
control without requiring a procedure for insertion
and removal coupled with the patient control and
immediate reversibility aspect of short-acting
products (Figure).
It is a soft, flexible vaginal ring that is selfadministered and does not require a procedure.
Although the overall diameter is roughly the same as

Content of this article was sponsored by TherapeuticsMD. Copyright 2020 and published by MJH Life
Sciences. No portion of this program may be reproduced or transmitted in any form, by any means,
without the prior written permission of MJH Life Sciences. The views and opinions expressed in this material do not necessarily reflect the views and opinions of MJH Life Sciences, or Contemporary OB/GYN.
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NuvaRing (etonogestrel/ethinyl estradiol vaginal ring),
the increase in its width was purposeful because it is
composed of a “squishy” silicone elastomer to make
it soft and flexible for easy insertion and removal
while remaining comfortably in place throughout daily
activities including sex.5,6 It is inserted into the vagina
and remains in place for 21 days and then removed
for 7 days each cycle. It can be used for up to a full
year or 13 menstrual cycles.5 It is also as effective
as a pill without the daily commitment. In clinical
trials, the 13-cycle (1-year) cumulative probability of
not becoming pregnant was 97.3%.5 Unlike other
contraceptive vaginal rings, it does not require
refrigeration at any time.
Created with a novel hormonal profile

This ring-shaped vaginal system contains two active
hormones, releasing one of the lowest daily doses of
ethinyl estradiol (13 mcg/day) and a nonandrogenic
progestin, segesterone acetate. Unlike the other
progestins contained in combination hormonal
contraceptives that are all derived from testosterone,
segesterone acetate is derived from natural
progesterone. Segesterone acetate is of the highest
anti-ovulatory potency and unlike other progestins,
it demonstrates no androgenic or glucocorticoid
activity that can be responsible for changes in weight
and acne.7,8* Based on the residual amount of drug
in the product used in clinical trials over 13 cycles,
approximately 40% (41.2 mg) of segesterone acetate
and 20% (3.48 mg) of ethinyl estradiol were released
over this period.5
Cycle control – Bleeding profile

In clinical trials of 2070 women, 98% of women
had scheduled bleeding with amenorrhea occurring
in 2.6% to 4.9% of women per cycle.9 The mean
number of bleeding-only days averaged 3.3 days.9
Unscheduled bleeding or spotting occurred in 5% to
10% of women and lasted for an average of 1 day or
less per cycle.9

increase in weight or other androgenic side effects
were observed.8,11 Its use did not increase the risk
of vaginal infection nor did it affect the vaginal
microbiome.12‡ There were no increases in bacterial
vaginosis, candidiasis, or trichomoniasis throughout
the study.12‡
Adverse reactions

Safety was demonstrated in 3 open-label, 13-cycle
(1-year) clinical trials that enrolled 2308 women.11
Adverse events occurred most frequently within
the first days of the first cycle and were both mild and
Adverse reactions reported
by ≥ 5% of patients in the
1-year study
• Headache
including
migraine
• Nausea/vomiting
• Vaginal infections
• Abdominal pain
• Dysmenorrhea

• Vaginal
Discharge
• Urinary tract
infection
• Metrorrhagia
• Diarrhea
• Gential pruritus

Adverse reactions leading
to discontinuation by ≥ 1%
of patients in the 1-year
study
• Metrorrhagia/menorrhagia (1.7%)
• Headache, including migraine
(1.3%)
• Vaginal discharge/vulvovaginal
infections (1.3%)
• Nausea/vomiting (1.2%)

self-limiting (Table). Expulsion occurred primarily in
the first few weeks as women were getting used to
the product and resulted in 1.4% discontinuation.

How to start
• Women not using hormonal contraception
should start between days 2 and 5 of their
menstrual cycle—no back-up contraception
is needed.5
• Women consistently using the pill, patch,
or ring can switch at any time, provided
there has been no break in usage without
requiring a back-up method.5
• Women switching from a progestin-only
method, including pill, IUD, injection, or
implant, may switch at any time, but a back
up method should be used for the first 7
days of use.5

Patient acceptability

Patient types

Overall satisfaction with this form of contraception
was approximately 90%.10† No clinically relevant

The segesterone acetate and ethinyl estradiol vaginal
system is ideal for women who want to be in control
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of both their fertility and menstruation with a 21/7
cyclical, self-administered, long-lasting product with
immediate reversibility. It should be considered for
adolescents or anyone who does not want to take a
product every day and does not want a procedure.
It is appropriate for nulliparous women and those
not in a monogamous relationship who in the past
may have been denied LARCs; women who are birth
spacing and in-between children who do not want
to commit to a contraceptive of longer duration;
college women with unpredictable schedules who
do not want a daily-use product or worry about
getting their monthly refills; women in the military
who want control of fertility and menstruation for 1
year; and women who are approaching menopause
and still want contraception. It represents a single
contraceptive product amenable for most patient and
prescriber types.
Conclusion

The segesterone acetate and ethinyl estradiol
vaginal system is the only long-lasting reversible
contraception that is procedure free, used for
21/7 day cyclical dosing for 1 year (13 cycles),
empowering women to be in control of their fertility
and menstruation.5 It contains a nonandrogenic
progestin, segesterone acetate, with the highest antiovulatory that has no androgenic or glucocorticoid
effects at contraceptive doses.7,8* It also has one
of the lowest average daily releases of ethinyl
estradiol (13 mcg/day), and users report high patient
satisfaction (~90%).5,10† Women should be counseled
about its unique features when discussing their birth
control options.

To learn more about the segesterone acetate
and ethinyl estradiol vaginal system, visit
annoverahcp.com.
Please see brief summary of Full Prescribing
Information, including BOXED WARNING, on
the following page or visit annovera.com/pi.pdf.
*Based on pharmacologic studies in animals and in vitro studies. The
clinical significance of these data is not known. †In a phase 3 study, a
product acceptability questionnaire was administered and completed

OBGYN1020_TheraMD-INSERT.indd 3

at the end of Cycle 3 (n=1036). Results were based on data from 905
subjects in the areas of ease of use, expulsion, side effects, and sex/
intercourse. ‡Vulvovaginal infections and vaginal discharge were
common adverse reactions. For a full list of common adverse reactions,
see table on previous page or review the Full Prescribing Information.
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ANNOVERA® (segesterone acetate and ethinyl estradiol
vaginal system)

the postpartum period. The risk of VTE is highest during the first
year of CHC use and when restarting hormonal contraception
following a break of 4 weeks or longer. The risk of VTE due to
BRIEF SUMMARY OF PRESCRIBING INFORMATION
CHCs gradually disappears after use is discontinued.
This Brief Summary does not include all the information needed
Liver Disease
to use ANNOVERA safely and effectively. Please visit
Impaired Liver Function
ANNOVERA.com/pi.pdf for Full Prescribing Information (PI).
ANNOVERA is contraindicated in females with acute hepatitis or
severe (decompensated) cirrhosis of the liver. Discontinue
WARNING: CIGARETTE SMOKING AND SERIOUS
ANNOVERA if jaundice develops. Acute liver test abnormalities
CARDIOVASCULAR EVENTS
may necessitate the discontinuation of ANNOVERA use until the
Cigarette smoking increases the risk of serious
liver tests return to normal and ANNOVERA causation has
cardiovascular events from combination hormonal
been excluded.
contraceptive (CHC) use. This risk increases with age,
Liver Tumors
particularly in females over 35 years of age, and with
ANNOVERA is contraindicated in females with benign or
the number of cigarettes smoked. For this reason,
malignant liver tumors. Hepatic adenomas are associated
CHCs should not be used by females who are over
with CHC use (estimated 3.3 cases/100,000 CHC users).
35 years of age and smoke.
Rupture of hepatic adenomas may cause death through
intra-abdominal hemorrhage.
INDICATIONS AND USAGE
Risk of Liver Enzyme Elevations with Concomitant
ANNOVERA is indicated for use by females of reproductive
Hepatitis C Treatment
potential to prevent pregnancy.
Limitations of Use: ANNOVERA has not been adequately studied Stop ANNOVERA prior to starting therapy with the combination
drug regimen ombitasvir/paritaprevir/ritonavir with or without
in females with a BMI >29 kg/m2.
dasabuvir. ANNOVERA can be restarted 2 weeks following
DOSAGE AND ADMINISTRATION
completion of treatment with the Hepatitis C combination
One ANNOVERA is inserted in the vagina. The vaginal system
drug regimen.
must remain in place continuously for 3 weeks (21 days)
Hypertension
followed by a 1-week (7-day) vaginal system-free interval.
ANNOVERA is contraindicated in females with uncontrolled
One vaginal system provides contraception for thirteen 28-day
hypertension or hypertension with vascular disease. For all
cycles (1 year). Follow instructions for starting ANNOVERA,
females, including those with well-controlled hypertension,
including switching from other contraceptive methods, and
monitor blood pressure at routine visits and stop ANNOVERA if
use after abortion, miscarriage, or childbirth [see How to Start
blood pressure rises significantly.
ANNOVERA (2.2) in PI].
Age-Related Considerations
Contraceptive efficacy of ANNOVERA may be reduced if a
The risk for cardiovascular disease and prevalence of risk factors
woman deviates from the recommended use. If ANNOVERA is
for cardiovascular disease increase with age. Certain conditions,
out of the vagina for more than 2 continuous hours or more than such as smoking and migraine headache without aura, that do
2 cumulative hours during the 21 days of continuous use, then
not contraindicate CHC use in younger females, are
back-up contraception, such as male condoms or spermicide,
contraindications to use in women over 35 years of age.
should be used until the vaginal system has been in the vagina
Consider the presence of underlying risk factors that may
for 7 consecutive days.
increase the risk of cardiovascular disease or VTE, particularly
before initiating ANNOVERA for women over 35 years, such as
CONTRAINDICATIONS
hypertension, diabetes, dyslipidemia, and obesity.
ANNOVERA is contraindicated in females who are known to have Gallbladder Disease
the following conditions: • A high risk of arterial or venous
Studies suggest a small increased relative risk of developing
thrombotic diseases. Examples include females who are known gallbladder disease among CHC users. Use of CHCs may also
to: smoke, if over age 35; have current or history of deep vein
worsen existing gallbladder disease. A past history of CHCthrombosis or pulmonary embolism; have cerebrovascular
related cholestasis predicts an increased risk with subsequent
disease; have coronary artery disease; have thrombogenic
CHC use. Females with a history of pregnancy-related cholestasis
valvular or thrombogenic rhythm diseases of the heart
may be at an increased risk for CHC-related cholestasis.
(for example, subacute bacterial endocarditis with valvular
Adverse Carbohydrate and Lipid Metabolic Effects
disease, or atrial fibrillation); have inherited or acquired
Hyperglycemia
hypercoagulopathies; have uncontrolled hypertension or
ANNOVERA is contraindicated in diabetic females over age 35,
hypertension with vascular disease; have diabetes mellitus and
or females who have diabetes with hypertension, nephropathy,
are over age 35, diabetes mellitus with hypertension or vascular retinopathy, neuropathy, other vascular disease, or females
disease, or other end-organ damage, or diabetes mellitus of
with diabetes of >20 years duration. ANNOVERA may decrease
>20 years duration; have headaches with focal neurological
glucose tolerance. Carefully monitor prediabetic and diabetic
symptoms, migraine headaches with aura, or are over age 35
females who are taking ANNOVERA.
with any migraine headaches. • Current or history of breast
Dyslipidemia
cancer or other estrogen- or progestin-sensitive cancer. • Liver
Consider alternative contraception for females with uncontrolled
tumors, acute hepatitis, or severe (decompensated) cirrhosis.
dyslipidemia. ANNOVERA may cause adverse lipid changes.
• Undiagnosed abnormal uterine bleeding. • Hypersensitivity to
Females with hypertriglyceridemia, or a family history thereof,
any of the components of ANNOVERA. Hypersensitivity reactions may be at an increased risk of pancreatitis when
reported include: throat constriction, facial edema, urticaria,
using ANNOVERA.
hives, and wheezing. • Use of Hepatitis C drug combinations
Headache
containing ombitasvir/paritaprevir/ritonavir, with or without
ANNOVERA is contraindicated in females with certain headaches.
dasabuvir, due to the potential for alanine transaminase
Evaluate new or significant changes in headaches, including
(ALT) elevations.
migraines, and discontinue ANNOVERA if indicated.
Bleeding Irregularities and Amenorrhea
WARNINGS AND PRECAUTIONS
Females using ANNOVERA may experience unscheduled
Thromboembolic Disorders and Other Vascular Conditions
(breakthrough) bleeding and spotting, especially during the first
Females are at increased risk for a venous thrombotic event
month of use. If unscheduled bleeding occurs or persists, check
(VTE) when using ANNOVERA.
Stop ANNOVERA if a thrombotic or thromboembolic event occurs, for causes such as pregnancy or malignancy.
or unexplained loss of vision, proptosis, diplopia, papilledema, or Based on subject diaries from the two clinical efficacy trials of
ANNOVERA, 5–10% of females experienced unscheduled
retinal vascular lesions and evaluate for retinal vein thrombosis
bleeding per 28-day cycle. A total of 41 subjects (1.7%)
immediately. Stop ANNOVERA at least 4 weeks before and
through 2 weeks after major surgery. Start ANNOVERA no earlier discontinued use due to menstrual disorders including
than 4 weeks after delivery in females who are not breastfeeding. metrorrhagia, menorrhagia, and abnormal withdrawal bleeding.
Females who are not pregnant and use ANNOVERA may
Before starting ANNOVERA, consider history and risk factors
experience amenorrhea. Based on subject diary data from two
of thrombotic or thromboembolic disorders. ANNOVERA is
clinical trials for up to 13 cycles, amenorrhea occurred in 3–5%
contraindicated in females with a high risk of arterial or venous
of females per cycle using ANNOVERA and in 0.9% of females in
thrombotic/thromboembolic diseases.
all 13 cycles. If scheduled bleeding does not occur, consider the
Arterial Events
possibility of pregnancy.
Consider cardiovascular risk factors before initiating in all
Depression
females, particularly those over 35 years. CHCs increase the
Carefully observe females with a history of depression and
risk of cardiovascular events and cerebrovascular events, such
discontinue ANNOVERA if depression recurs to a serious degree.
as stroke and myocardial infarction. The risk is greater among
Cervical Cancer
older females (>35 years of age), smokers, and females with
Some studies suggest that CHCs are associated with an increase
hypertension, dyslipidemia, diabetes, or obesity.
in the risk of cervical cancer or intraepithelial neoplasia.
Venous Events
Effect on Binding Globulins
The use of CHCs increases the risk of VTE, such as deep vein
The estrogen component of ANNOVERA may raise the serum
thrombosis and pulmonary embolism. Risk factors for VTEs
concentrations of thyroxine-binding globulin, sex hormoneinclude smoking, obesity, and family history of VTE, in addition
binding globulin, and cortisol-binding globulin. The dose of
to other factors that contraindicate use of CHCs. The rates of
replacement thyroid hormone or cortisol therapy may need to
VTE are even greater during pregnancy, and especially during
be increased.
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Hereditary Angioedema
In females with hereditary angioedema, exogenous estrogens
may induce or exacerbate symptoms of angioedema.
Chloasma
Chloasma may occur with ANNOVERA use, especially in females
with a history of chloasma gravidarum. Advise females who tend
to develop chloasma to avoid exposure to the sun or ultraviolet
radiation while using ANNOVERA.
Toxic Shock Syndrome (TSS)
If a patient exhibits signs/symptoms of TSS, consider the
possibility of this diagnosis, remove ANNOVERA, and initiate
appropriate medical evaluation and treatment.
Vaginal Use
Some females are aware of the vaginal system on occasion
during the 21 days of use or during coitus, and partners may
feel the vaginal system during coitus. ANNOVERA may not be
suitable for females with conditions that make the vagina more
susceptible to vaginal irritation or ulceration. Vaginal and cervical
erosion and/or ulceration has been reported in females using
other contraceptive vaginal devices. In some cases, the ring
adhered to vaginal tissue, which necessitated removal by a
healthcare provider.
ADVERSE REACTIONS
Clinical Trial Experience
Most Common Adverse Reactions
In clinical trials, adverse reactions reported in by ≥5% of
ANNOVERA-treated subjects include: headache, including
migraine (38.6%); nausea/vomiting (25.0%); vulvovaginal
mycotic infection/vaginal candidiasis (14.5%); abdominal pain/
lower/upper (13.3%); dysmenorrhea (12.5%); vaginal discharge
(11.8%); UTI/cystitis/pyelonephritis/genitourinary tract infection
(10.0%); breast pain/tenderness/discomfort (9.5%);
metrorrhagia/menstrual disorder (7.5%); diarrhea (7.2%);
and genital pruritus (5.5%).
Adverse Reactions Leading to Discontinuation
Among subjects using ANNOVERA for contraception, 12%
discontinued from the clinical trials due to an adverse reaction.
Adverse reactions leading to discontinuation by ≥1% of
ANNOVERA-treated subjects, include: metrorrhagia/menorrhagia
(1.7%); headache, including migraine (1.3%), vaginal discharge/
vulvovaginal mycotic infections (1.3%); nausea/vomiting (1.2%).
In addition, 1.4% of subjects discontinued ANNOVERA use due to
vaginal system expulsions.
Serious Adverse Reactions
Serious adverse reactions occurring in ≥2 subjects were: VTEs
(deep venous thrombosis, cerebral vein thrombosis, pulmonary
embolism); psychiatric events; drug hypersensitivity reactions;
and spontaneous abortions.
DRUG INTERACTIONS
Drugs or herbal products that induce certain enzymes, including
CYP3A4, may decrease the effectiveness of ANNOVERA or
increase breakthrough bleeding. Counsel patients to use a
backup or alternative method of contraception when enzyme
inducers are used with ANNOVERA. Do not co-administer
ANNOVERA with HCV drug combinations containing ombitasvir/
paritaprevir/ritonavir, with or without dasabuvir, due to potential
for ALT elevations.
USE IN SPECIFIC POPULATIONS
Pregnancy
Discontinue ANNOVERA if pregnancy occurs.
Lactation
Not recommended for nursing mothers; can decrease milk
production.
Pediatric Use
Safety and efficacy of ANNOVERA have been established in
women of reproductive age. Efficacy is expected to be the same
for postpubertal adolescents under the age of 18 as for users
18 years and older. Use of ANNOVERA before menarche is
not indicated.
Geriatric Use
ANNOVERA has not been studied in females who have reached
menopause and is not indicated in this population.
Hepatic Impairment
No studies have been conducted to evaluate the effect of hepatic
impairment on the disposition of ANNOVERA. Acute or chronic
disturbances of liver function may necessitate the discontinuation
of CHC use until markers of liver function return to normal and
CHC causation has been excluded.
Renal Impairment
No studies were conducted in subjects with renal impairment;
ANNOVERA is not recommended in patients with
renal impairment.
Body Mass Index (BMI)/Body Weight
The safety and efficacy of ANNOVERA in females with a BMI
>29 kg/m2 have not been adequately evaluated because this
subpopulation was excluded from the clinical trials after 2 VTEs
occurred in females with a BMI > 29 kg/m2. Higher body weight
is associated with lower systemic exposure of SA and EE.
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Stand firm with science
The compounded bioidentical hormone industry needs major
changes in oversight to keep consumers safe.
by JILL LISS, MD, AND NANETTE SANTORO, MD

T

he path that led to
American women
favoring compounded
bioidentical hormone
therapy (cBHT) is rooted in several important historical factors. The Dietary Supplement Health
and Education Act of 1994 specifically
exempted compounded hormones
from being considered pharmaceuticals; instead, they were put into the
same category as dietary supplements.
This designation requires far less rigor
in terms of quality control, no need for
adverse event reporting, and carries
no requirements for potential conflicts of interest disclosures. Penalties
for false advertising are rare.
In 2002, the Women’s Health Initiative (WHI) showed that estrogen
and progesterone were ineffective as
preventives for cardiovascular disease for women and confirmed that
‘conventional’, FDA-approved forms
of hormone therapy carried health
risks. Overall, hormone therapy caused

net harm or gave no benefit to most of
the women who had been taking it for
treatment other than for symptoms. As
a result, millions of women abruptly
abandoned their hormone therapy.
Many doctors who had prescribed it
for preventive purposes were loath to

OVERALL, HORMONE
THERAPY CAUSED NET
HARM OR GAVE NO
BENEFIT TO MOST OF
THE WOMEN WHO HAD
BEEN TAKING IT FOR
TREATMENT OTHER
THAN FOR SYMPTOMS.
accept the WHI data. The information
gap was filled by cBHT. Because cBHT
products were now dietary supplements, they were not subject to FDA
approval; they had no restraints on

proof of claim or efficacy; and had no
adverse event reporting requirements.
Moreover, the claim that cBHT, which
contained ‘natural’ –as opposed to
‘synthetic’ hormones used in research
trial such as the WHI—developed great
resonance in the consumer sphere.
The concept that naturally occurring
hormones were harmless began to be
promulgated and provided women
with a new, alternative treatment that
seemed to be superior.
Although many naturally occurring
hormone products got approved by
the FDA during and immediately after
the WHI and rapidly became widely
available, the cBHT industry effectively used internet-based marketing and
repetition of partial truths to garner a
significant portion of the dwindling
hormone therapy market. The mythology that the hormones used in the WHI
were simply the ‘wrong’ hormones,
and alternative cBHT products had no
such side effects or risks and would,
indeed, prevent aging, was widely and
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successfully marketed such that current estimates are that one-third to half
of the national use of menopausal hormone therapy is cBHT.1 ‘Natural’ hormones have become highly desired by
consumers, and are incorrectly viewed
as without risk, in comparison to FDAapproved ‘synthetics’ used in many research trials.
Many cBHT prescribers and compounders have financial interest in
prescribing and continuing therapy.
Consumers may be recommended to
use a proprietary cBHT formulation
as well as a panel of ‘customized’ proprietary blood or saliva tests to follow
hormone levels, with no requirement
for patient disclosure. Prescribing proprietary cBHT preparations for a profit
creates an overt conflict of interest and
may violate professional ethics.2
Due to several concerns raised by
these ongoing practices, the National
Academies of Sciences, Engineering,
and Medicine (NASEM)3 conducted
an 18-month review of the field, gathering data and taking in-person testimony from pharmacists, practitioners,
and patients. Their recommendations
recently have been released and are
supported by the North American
Menopause Society (NAMS).4 The
chief recommendations relevant to
many ob/gyns are summarized below
and offer an excellent starting point
to rein in potentially harmful medical
practice in our field.

NASEM Recommendations
1. Review select bioidentical hormone
therapies and dosage forms as candidates
for the FDA Difficult to Compound list.
Drugs considered ‘difficult to compound’ are defined as “drugs or categories of drugs that present demonstrable difficulties for compounding
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that are reasonably likely to lead to
an adverse effect on the safety or effectiveness of the drug or category of
drugs.”5 The NASEM report suggests
the Pharmacy Compounding Advisory

specifically related to bioavailability
and product-to-product variability given drug formulations differ and quality
control varies from formulation to formulation in currently unknown ways.

any cBHT prescribers and compounders have financial interest
in prescribing and continuing therapy. Consumers may be
recommended to use a proprietary cBHT formulation as well as
a panel of ‘customized’ proprietary blood or saliva tests to follow
hormone levels, with no requirement for patient disclosure.

Committee (PCAC) review the following cBHT hormones as candidates for
this list: estradiol, estrone, estradiol
cypionate, estriol, dehydroepiandrosterone, pregnenolone, progesterone,
testosterone, testosterone cypionate,
and testosterone propionate. They
also recommend that all cBHT in pellet form be added to this list.
The six criteria presented to the
PCAC for evaluating whether a
drug product or category of drug
prod cts is demonstrably diffic lt
to compound are complexity of the:
 formulation;
 drug delivery mechanism;
 dosage form;
 achieving bioavailability;
 compounding process; and
 physicochemical or analytical
testing.4
The ‘difficult to compound’ designation prevents compounding pharmacies from making cBHT products unless
they are listed as a manufacturer. This
recommendation is a first step towards
improved quality control, which is important for cBHT as these commonly
used preparations have a dearth of data

2. Improve education for prescribers and
pharmacists who market, prescribe, compound and dispense cBHT preparations.
NASEM recommends that State medical boards and professional medical
societies advocate for state-level certification for those who want to begin
or continue prescribing. Additionally,
professional societies (AMA, NAMS)
that are not-for-profit could help establish evidence-based recommendations
and guidelines. Education from industry is discouraged. Education would
include identification of safe formulations and contraindications to treatment, description of conflicts of interest, and reasoning for when to consider
cBHT over FDA-approved products.
Although prescribers are responding to patient demand, this does not
supersede practice informed by evidence. Given this breach in obligation
to patient safety, it is possible that prescribers could face consequences including invalidation of malpractice insurance, personal liability or possible
criminal charges.

3. Additional federal and state-level oversight should be implemented to better ad-
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dress public health and clinical concerns
regarding the safety and effectiveness of
compounded cBHT.
The report calls on the National Association of Boards of Pharmacy (NABP)
and state boards of pharmacy to expand and improve oversight and standardization. Among the most significant suggested measure is that cBHT
products include an insert containing
critical details about the preparation,
including active ingredients and a
statement that the preparation is not
FDA approved and therefore lacks the
rigorous dosage, safety and efficacy
data required by the FDA. Pharmacies
are called upon to disclose their good
manufacturing practices or United
States Pharmacopeia (USP) designation, and to include contact information for the pharmacy and those responsible for quality and safety.
Boxed warnings for adverse effects
identical to that required for FDAapproved estrogens, androgens and
progestins was recommended. Pharmacies providing cBHT were also
called upon to create a robust methodology for surveillance and data collection of adverse events, as well as make
that information available to the public. There is no current insight into the
prevalence of such events as they are
not reported or available to the consumer. NASEM calls for required adverse event reporting of cBHT to state
boards of pharmacy as well as to MedWatch and the FDA Adverse Event Reporting System. This would allow states
to respond to these issues locally.
Lastly, all states should adopt USP
standards to meet minimum quality

HEAR MORE
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standards for sterile and non-sterile
cBHT preparations.

4. Collect and disclose conflicts of interest.
cBHT is often sold directly by the prescriber, which violates professional ethical conduct and is a clear example of
conflict of interest (COI).6 Many providers of cBHT are physicians and advanced
practice providers with credentials that
patients believe to mean that they are
well informed and practicing safe medicine. Disclosures of COI should be publicly available and disclosed to patients
at the point of care. NASEM also recommends that state licensing boards collect
and make public financial relationships
so that these COIs are easily accessible
to all consumers.

5. Strengthen and expand the evidence
base on the safety, effectiveness, and use
of cBHT preparations.
NASEM calls for increased engagement in research to generate a comprehensive evidence base for cBHT
use. Assuming patient interest is here
to stay, we need to provide consumers with the same breadth of safety
data and industry accountability that
the FDA-approved meds possess. This
goal will require funding and clinical
research with high quality trials, generation of bioavailability data of active
ingredients and adverse event reporting. These trials should be approved
and registered by the Institutional Review Board (IRB).

6. Restrict the use of cBHT preparations.
There are select scenarios in which compounding is helpful. Some people may

have an allergy to an active ingredient in
all possible appropriate FDA approved
formulations, and this is the most common reason to use compounded drugs
in all categories. Other users may also
require a dosage unavailable via FDA
approved formulation. cBHT use
should be limited to these select scenarios. When prescribing, it should be
made clear that compounded formulations are not FDA approved and thus
have limited safety and efficacy data.
Of importance, the report is very clear
that patient preference alone should not
be a reason to prescribe bBHT. We understand there is patient demand, but
educated decision making and doing
no harm must take precedence.
The 350-page NASEM report recommends long-overdue measures that will
protect consumers from unsafe health
outcomes. Prescribers and pharmacies
alike have a duty to provide the safest
treatments, and to do so requires significantly more data and regulation
than is currently present. Without evidence, oversight and reporting systems
in place, patients are poorly equipped
to make informed and safe decisions.
“When statements about cBHT are inaccurate or misleading, informed consent cannot take place.”7 All healthcare
providers take an oath to do no harm,
but without more education, data,
oversight and patient education, harm
is not only possible, but likely. We can
do better, and NASEM provides excellent recommendations to help us to
take steps in the right direction. 

FOR REFERENCES VISIT
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Watch contemporaryobgyn.net for a video interview with Dr. Santoro who will provide
highlights from the North American Menopause Society’s annual scientific program.
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This letter first appeared
in USA Today. The threat to
women’s health cannot be
understated, which is why
I share the same message
with you.

Susan G. Komen founder:

New Cervical
Cancer Screening
Guidelines Dismiss
Best Practices
Nancy G. Brinker

Founder, Susan G. Komen Foundation
and The Promise Fund of Florida

T

he American Cancer Society
issued at the end of July new
guidelines for cervical cancer
screening that call for fewer
women to be tested a nd
stand in direct opposition to
recommendations from leading
scientific organizations. As
someone who has devoted their
life to fighting for better and more
accessible health care for women,
I know that the disservice these
changes will have on society, and
woman specifically, could not
come at a worse time.

The global health crisis we are
living through right now is a stark
reminder of just how dangerous
a course of action the American
Cancer Society’s new guidelines may set in motion. In
fact, while COVID-19 and cervical cancer are vastly
different diseases, there are three important lessons related
to the rollout and implementation of testing we should be
learning in real time. The American Cancer Society’s new
guidelines ignore them all.
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Test like lives depend on it. They do.
First, if the experience of the coronavirus has taught us
anything, it’s that testing—widespread, science-driven and
accessible testing—is crucial to understanding and combating
disease. The more accurate testing we offer people, the better.
Testing allows earlier detection and diagnoses and, when
necessary, treatment. We know that while companies have
been able to significantly ramp up production, the challenges
people had in getting access to testing for COVID-19 in the
early months likely intensified the crisis.
Where the current cervical cancer screening guidelines
advise the Pap test for women starting at age 21, the new
American Cancer Society guidelines advise delaying
testing altogether until women turn 25, and then, preferably,
solely with the HPV test every five years thereafter. This
is despite the fact we know that the HPV test alone is less
effective than co-testing along with the Pap test.
Not only does the American Cancer Society threaten the
use of the life-saving Pap test,
and recommend phasing it out
entirely, but that four-year wait
likely means fewer women
cumulatively will be tested.
If just having a cervix puts
women at risk of a potentially
fatal disease, it’s a wait most
woman may prefer to avoid.

Finally, mixed messages around coronavirus testing have
sown confusion about who should get tested, and when.
It has introduced uncertainty where there should be
certainty and has led patients and even some health care
professionals to question aspects of the system they rely
on and trust. This isn’t a result we want to replicate when it
comes to cervical cancer screening.

Follow the science.
The American Cancer Society guidelines stand at odds
with the previous guidelines that have helped drive a
decrease in cervical cancer rates by 70% since the Pap
test was introduced more than 50 years ago. They may
introduce confusion about which tests to get and when,
which in effect is building another barrier between women
and the health care they deserve. The current challenges
posed by testing in the time of COVID-19 has shown us
just how dangerous such barriers can be.

If the pandemic has taught
us anything, it’s the more
testing, the better. So why
is the American Cancer
Society recommending
women get fewer tests?

Secondly, one of the most
demoralizing responses to the
current pandemic has been
the disregard in some quarters
for science, data, facts and
the hard-won insights of the
health care community. That
the American Cancer Society,
an organization I have long
admired, should now fall
into this category with its new guidelines is especially
disheartening. Let’s look at the science.

In a highly diverse and the largest cervical cancer screening
study ever, the results of which were released in early July,
co-testing with the Pap test and HPV test identified 94.1%
of cervical cancer cases and 99.7% of pre-cancer cases in
women who would be diagnosed within 12 months.

Co-testing remains the most effective strategy for detecting
cervical cancer and precancer in women, but it is listed as
an inferior choice by the new guidelines. Furthermore, that
study demonstrates the use of HPV testing alone, which
the American Cancer Society now recommends, misses
twice as much cervical cancer as co-testing. We cannot
disregard the science; we must follow it.
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An estimated 4,300 women
will die in the United States
from cervical cancer this year.
Clarity drives trust and trust is
essential to making progress in
fighting this cancer.

With racial disparities in
health care finally receiving
the attention they deserve,
and given what we are living
through with the pandemic, it
would be a tragedy if we do
not at the very least learn from
it. With a little tweak, George
Santayana’s admonition that
“those who cannot remember
the past are condemned to
repeat it” can provide the most
important insight of all. When it comes to the American
Cancer Society’s new guidelines on cervical cancer
screening, it’s not lessons from the past I’m worried we’re
ignoring, but lessons from the here and now.
A failure to acknowledge the lessons of this moment by
loosening commonsense screening guidelines will almost
surely reverse the progress we have made in combating
cancer in recent years. If we allow this to be our future
then we have learned nothing, and more women may die
because of it.
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Choosing the right pill
Oral contraceptive pills are a popular choice for many; providers
should understand the options to guide patients effectively.
by CHARISSE LODER, MD MSC, MONICA ROSEN, MD, AND CHELSEA CHASE, MS4
Oral contraceptive pills are the most commonly used method of hormonal contraception in the United States. According to the National Survey of Family Growth
conducted in 2015-2017, 80.5% of reproductive-aged women who had ever been
sexually active had used oral contraceptive pills (OCPs) at some point. A survey of
reproductive-aged women who have ever been sexually active found that 12.6% currently use pills.1 There are two general types of OCPs—combined oral contraceptives
(COCs), which contain both ethinyl estradiol (EE) and progestin, and progestin-only
pills (POPs). Current COCs offer a range of doses and progestins to choose from.2

How well do oral
contraceptives work?
COCs are a moderately effective method of contraception. They have a perfect use failure rate of <1% and a typical
use failure rate of 9%.3 Several clinical
trials have quoted failure rates of POPs
between 1-13% in the first year.4-7 Little data is available directly comparing
the efficacy of different types of progestins; however, a few studies suggest no
difference.5,6 It is likely that typical use
failure rates are higher in POP users
due to the strict dosing timeframe, including recommendations to take the
pill within a 3-hour window.3

22

Mechanisms of action
EE and progestin each work separately, as well as synergistically, to provide
contraceptive benefit. EE mainly works
by suppressing the release of folliclestimulating hormone (FSH) from the
pituitary, which hinders folliculogenesis. It is also suggested that EE causes
endometrial edema, which affects implantation. EE has an added benefit of
stabilizing the endometrium, which
reduces spotting—a favorable effect. As
EE potentiates the effects of progestin,
smaller doses of progestin may be used
in COCs.8
Progestin works in three major ways:

1) it suppresses GnRH release from the
hypothalamus, decreasing LH and FSH
release; 2) it prevents the LH surge from
the pituitary, which prevents ovulation;
and 3) it thickens cervical mucus, which
impedes sperm entry into the uterus.
There may be some inhibition of peristalsis and tubal mobility as well. Progestin
causes endometrial atrophy, which impairs implantation. Each progestin has a
different potency and dose for which it
blocks ovulation. POPs rely on these multiple mechanisms to prevent pregnancy.8

Who shouldn’t use oral
contraceptives?
Although oral contraceptives are a great
choice for many women, it is important
to understand the conditions that may
increase risk for the user. We will outline
some of the risks below and the CDC
Medical Eligibility Criteria chart can be
referenced for more information.9 It is
important to remember that the risks
and benefits must be weighed for each
woman individually and that in most
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cases, pregnancy is more dangerous
than pill use. In patients who have
conditions in which pregnancy would
increase their risk of adverse health
outcomes (Table 1), long-acting reversible contraception (LARC) may be the
best choice to avoid unintended pregnancy.10 It is also important to review
a patient’s medication history, as there
may be drug interactions that reduce
efficacy of COCs and POPs.9
EE is pro-coagulable and is contraindicated in a number of situations.
Progestin also has risks to the user.
Providers should screen for personal or
family history of venous thromboembolism, as this increases coagulation risk
in COC users. Additionally, because of
hypercoagulability in the postpartum
state, COCs should not be used until
6 weeks after childbirth. Women who
smoke and are over age 35, women with
migraine with aura, or those who have
uncontrollable hypertension or vascular disease are at increased risk of stroke
and should not use estrogen-containing methods.9 There are self-screening
tools available to check for COC eligibility, such as the one used in a study by
Grossman et al, which showed a sensi-

tivity of 83.2% and specificity of 88.8% in
patients using the survey to determine
true contraindications to COC use.11
These tools can be helpful to both providers and patients, particularly as we
increase use of telemedicine (Table 2).

Shared decision-making
As with any medical decision, it is exceptionally important to utilize shared
decision-making in choosing the right
contraceptive method for each patient,
which should improve satisfaction,
encourage compliance, and reduce
unintended pregnancy. Shared decision-making involves the patient and
provider working together to make a
decision through discussion of all
options while taking patient preference
into account.12 Because there are many
contraceptive options available, it is
important to discuss values (including the acceptability of an unplanned
pregnancy if there is a contraceptive
failure), beliefs, dosing frequency, financial considerations, and risks and
benefits of each method. Other considerations include how often women
want to have withdrawal bleeding, and
desired benefits such as improvement

in dysmenorrhea, acne, and mood
symptoms. All women should be provided with a multiple-month prescription to improve medication adherence.
As with any method, there are side
effects of COCs and POPs that are important to discuss with patients as they
decide which method is best for them.
Of women who have ever discontinued using COCs or POPs, 34% reported
that they were dissatisfied and 64.4%
stopped due to side effects.1 Some common side effects to discuss with women
are breast tenderness, nausea, bloating, and breakthrough bleeding—all
of which often improve or completely
resolve after the first several months.13
Women may not always discuss their
choice to stop taking COCs or POPs,
making it essential for clinicians to
ask about the experience of past side
effects, as well as to provide preventive
guidance about the possibility of side
effects before starting a new method.

How to choose the right pill
Once a woman and her provider have
decided on using COCs, there are multiple options. Patients desiring a withdrawal bleed may prefer a pill pack with

Table 1. Medical conditions associated with increased risk of adverse health problems due to pregnancy
 Breast cancer
 Complicated valvular heart disease
 Cystic fibrosis
 Diabetes (insulin dependent; nephropathy, retinopathy,
neuropathy or other vascular disease; or has had
diagnosis for >20 years)
 Endometrial or ovarian cancer
 Epilepsy
 Hypertension (SBP ≥160 mm Hg or DBP ≥100 mm Hg)
 History of bariatric surgery within the past 2 years
 HIV (not clinically well or not receiving antiretroviral therapy)

 Ischemic heart disease
 Gestational trophoblastic disease
 Hepatocellular cardiomyopathy
 Schistosomiasis with fibrosis of the liver
 Severe (decompensated) cirrhosis
 Sickle cell disease
 Solid organ transplantation within the past 2 years
 Stroke
 Systematic lupus erythematosus
 Thrombogenic mutations
 Tuberculosis

Adapted from Curtis10
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monthly placebo pills, while patients desiring fewer menses
prefer continuous use without placebo pills and may opt
for extended cycle use. Additionally, providers may identify
other co-existing conditions that may be treated with COCs
such as acne, undesired facial hair growth, bloating, and/or
headaches. COCs can also help reduce risk of ovarian cysts,
fibroids, and benign breast disease.14
As mentioned earlier, all COCs have a progestin and EE
component and doses differ by pill type. COCs have a range
of EE between 10-35 mcg. A systematic review showed higher
discontinuation rates for COCs with lower doses of EE, due to
side effects such as breakthrough bleeding. To reduce estrogenic risks, it is reasonable to start at 20 mcg EE and increase
if necessary,15 although for adolescents, data supports using
a dose of 30 mcg EE or greater as lower doses of EE have been
associated with impaired bone acquisition.16,17
Providers should consider the progestin component of the
COC, or which progestin to use on its own in a POP, as this
may result in undesired side effects.2,18-20 Some progestins are
noted to have androgen-like effects, with users reporting oily
skin, facial hair growth, or acne. Of note, all COCs have been
shown to help with acne, but it is reasonable to choose a pill
with a less androgen-like progestin and/or higher estrogen
content if this is a concern.19,21,22 First-generation progestins have a lower potency and half-life, which can result in
breakthrough bleeding. While second-generation progestins
are more potent with a longer half-life, they may have an
androgen-like effect. Third-generation progestins maintain
a high potency but have lower androgen-like effects. Some
third-generation formulations are even approved to treat
mild to moderate acne. Finally, the only fourth-generation
progestin, drospirenone, has both anti-mineralocorticoid
and anti-androgenic properties and is newly available in a
progestin-only pill.18,19 It has an improved bleeding profile
while matching COCs in efficacy, as well as extending the
missed-pill window to 12 hours for ease of use23 (Table 3).
Many of the common side effects of COCs will resolve on
their own in the first few months. Thus, in the absence of severe side effects, patients should be encouraged to continue
their pills for an initial 3-month interval. If these side effects
continue or are particularly bothersome, Table 4 shows some
options providers can use to approach them.19,24
In addition to bleeding patterns and progestin options,
COCs can be monophasic or multiphasic. We recommend
that most providers start with a monophasic preparation for
ease of use and ability to extend to continuous use, although
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Table 2. Screening tool for appropriate use of COCs
 Are you currently pregnant?
 Have you had a baby within the past 3 weeks?
 If you’ve had a baby within the past 6 months: are you
currently breastfeeding?
 Have you ever had a blood clot or DVT (deep vein
thrombosis)?
 If >35 years old: do you smoke?
 Have you ever had a migraine headache?
 Do you have high blood pressure or vascular disease?
 Have you ever had a stroke or heart attack?
 Do you have heart disease?
 Do you have diabetes?
 Do you have liver disease or a history of liver cancer?
 Do you have gall bladder disease?
 Have you ever had breast cancer?
 Do you take medication for high cholesterol?
 Do you take medication for seizures or tuberculosis?
*If patient checks any of the boxes, combined oral
contraceptive pills may not be appropriate for her
Adapted from Grossman11
COC=combined oral contraceptives

Table 3. Benefits of the new drosprienone-only POP
 Anti-mineralocorticoid effects
 Anti-androgenic
 Can decrease dysmenorrhea
 Can decrease BP in patients with hypertension
 No effects on coagulation
 Missed pill window
 Equal effectiveness to COCs
 Less breakthrough bleeding
POP=progestin-only pill

some data show that triphasic preparations—specifically
those with newer progestins—help reduce acne, irregular
bleeding, and menorrhagia.25

Non-contraceptive benefits: dysmenorrhea
and menorrhagia
In addition to contraception, COCs have non-contraceptive
benefits that can be advantageous to patients. One of these
benefits is helping to improve menstruation, reduce pain,
and improve blood loss. Dysmenorrhea is the most common
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Table 4

ommon side effects and how to approach them

Breakthrough bleeding

Increase EE or change progestin to norethindrone

Breast tenderness or nausea

Decrease EE dose

General Headaches

Decrease EE and progestin dose

Acne or hirsutism

Increase EE or switch to progestin with less androgenicity

Catamenial symptoms

Switch to continuous or extended-cycle formulations

EE=ethinyl estradiol

menstrual symptom complaint, affecting up to 90% of women.26 COCs have
been shown to reduce dysmenorrhea
by 60%, and in those with severe dysmenorrhea even further (90%). This reduces absences for school or work, as
well as a patient’s need for pain medication. In women who suffer from dysmenorrhea, it can be especially helpful to be on extended or continuous
COC preparations to further decrease
pain.19 The desogestrel-only POP has
also been shown to help improve
dysmenorrhea.27
Menorrhagia is less common, yet
still problematic, for patients, as it can
lead to iron-deficiency anemia. COCs
are particularly helpful for normalizing bleeding patterns and decreasing
both amount and duration of bleeding.
However, other forms of contraception,
such as hormonal intrauterine devices,
can have similar effects—enhancing
the need for shared decision-making
with a patient when deciding which
hormonal method is right for her.28
Additional benefits to COCs include
the ability to allow a woman to predict
her bleeding episodes and skip them
if desired. While older generations of
POPs often caused abnormal bleeding patterns in patients, new drospirenone-only pills have a more favorable
bleeding profile.23
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Non-contraceptive benefits:
PMS and PMDD
COCs can also improve premenstrual
syndrome (PMS) and premenstrual dysphoric disorder (PMDD). A study looking at both POPs and COCs and their
effect on premenstrual mood found
that use of either one of these pills did
not affect mood in over 71% of women.
The remaining women were split as to
whether their mood was improved or
worsened. Having a history of premenstrual mood changes prior to starting a
POP or COC was a strong predictor of
the ability to improve mood, as was onset of premenstrual mood disturbance
at a younger age. However, those with
a history of depression prior to pill use
were twice as likely than those without
a history to have mood deterioration.29
Studies have also shown that in women being treated for depression, COCs
containing drospirenone can improve
mood deterioration in the premenstrual period, as well as reduce both
physical and behavioral symptoms of
PMDD.30 Another way to reduce PMS
and PMDD symptoms is with extended
or continuous cycles and reduction of
withdrawal bleeding.19

Non-contraceptive benefits:
ndometriosis
COCs can also be very useful to women

who suffer from endometriosis. COCs
have been shown to reduce pain associated with endometriosis and continuous cycles are often even more beneficial for pain reduction. However, it is
important to remember that COCs work
by causing endometriotic implants to
undergo atrophy and become inactive.
Upon discontinuation of COCs, the implants become active again, resulting
in return of pain and other symptoms.
Initiation of COCs after surgery for
endometriosis can reduce recurrence
rates of endometriomas, as well as the
size and growth rates of those that do
recur.31 For women who cannot take
COCs but suffer from endometriosis,
desogestrel-containing POPs have been
shown to be equally effective in reducing endometriosis pain.14

oncl sion
Oral contraceptive pills are a widely
used form of contraception and nearly
all providers in all specialties will encounter patients who are taking them.
While different variations between pills
can seem complicated, thereby making
it hard to choose a pill, it is important
to tailor the decision to each patient’s
needs and desires. Sometimes it can
take several adjustments to find the
best OCP for a particular patient. As
long as the provider and patient continue to work together through shared
decision-making, many women will be
able to satisfactorily find a reliable form
of contraception while also taking advantage of the many non-contraceptive
benefits that pills offer. 
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ACS Guidelines
Will Jeopardize Lives and
Severely Limit Disease Detection

We have made significant progress in the fight against cervical
cancer over the past several decades, yet, alarmingly, rates are
beginning to increase among certain populations.
Black women in the United States die from
cervical cancer at more than two times the
rate of white women. Also, because of delays
in screening, Black women are more likely to be
diagnosed with advanced cervical cancer than
any other racial group.
The Black Women’s Health Imperative (BWHI) is the
only national non-profit organization dedicated
to advancing health equity and social justice for
Black women, across lifespan, through policy,
advocacy, education, research and leadership
development. The organization identifies the most
pressing health issues that affect the nation’s
22 million Black women and girls and invests in
evidence-based strategies and best-in-class
organizations to accomplish its goals.
At a time when the US health care community
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should be reaffirming its commitment to preventing
cervical cancer, the American Cancer Society
(ACS) has released new screening guidelines
that fail to preserve access to the most
accurate and effective cervical cancer
screening options and threatens to put lives
at risk.
The new guidelines from the ACS recommend
against continued routine use of the Pap test,
instead suggesting that women ages 25-65
undergo primary HPV testing every five
years. Additionally, the guidelines remove
a recommendation to screen women under
age 25 altogether. These changes represent
a staggering departure from established
current clinical practice and screening
guidelines from other professional societies.
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Co-testing with the Pap test and HPV test together
is the preferred screening strategy in the United
States among both healthcare providers and
women, and it has greatly contributed to saving
lives. Real-world data demonstrated through
several large domestic studies have found that
co-testing detects more pre-cancerous lesions
and cervical cancer cases than either test alone.
Additionally, one study has shown that screening
with the HPV test alone, as the ACS recommends,
could miss a cancer diagnosis in 20 percent
of women.
The ACS guidelines admit that Black women
have significantly higher rates of cervical
cancer, yet by limiting screening options these
guidelines will widen the racial disparity gap
even further. Health care disparities among Black
women result from systemic racism, less access
to health care, and receiving lower-quality care
as compared with white women. Black women
are passionate about their health and actively
involved in caring for themselves. But many must
make decisions to forgo or delay screenings due
to concerns about cost and the lack of health care
coverage. The current “one- size-fits-all” approach
fails to consider the needs of each individual
and it ignores the science. This is why access
to affordable and comprehensive screening is
imperative in ensuring the early detection and
treatment of cervical cancer in Black women.

Black women in
the US die from
cervical cancer
more than

2x

the rate of white
women.

The ACS owes women and healthcare
providers an answer as to why they would
remove support for trusted testing options
when preventive healthcare is already fragile due
to the COVID-19 pandemic. They have lost sight
of their responsibility to put choice, access, and
proven science at the forefront, instead making
decisions that are odds with their stated mission
to “lead the fight for a world without cancer.”
We strongly urge the ACS to reconsider their
new guidelines and vision for the future. Far too
many women die needlessly from cervical cancer.
However, we have the tools, the data and the
ability to make a difference, especially in this
country. We invite ACS to join us in preserving
all options for women so we can eradicate
this disease together.
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Prior depression may worsen
in perimenopause
by BOB KRONEMYER

P

erimenopausal women with
prior depression exhibit significantly more depressive
symptoms, more menopausal symptoms, and more sleep
disturbances than perimenopausal
women without prior depression, according to a study from Switzerland.
The research in the Journal of Affective Disorders was part of the Swiss
Perimenopause Study: a large prospective, 1-year longitudinal research
project conducted at the Department
of Clinical Psychology and Psychotherapy at the University of Zurich.
The population-based sample for
the cross-sectional analysis consisted
of 135 perimenopausal women, aged
40 to 56 years, who participated in the
study. Subjects were recruited between
June 2018 and December 2019 through
various channels, such as mailing lists,
social media, and newsletter articles.
A good-to-excellent self-reported
health status at study enrollment was
required. Among the 135 women,
43.7% were early perimenopausal and
56.3% were late perimenopausal. In
addition, slightly more than half of the
cohort (56.3%) was married.
All women were either Swiss
(n = 105), German (n = 8) or Austrian (n
= 1). However, despite efforts to recruit
women from different socioeconomic
backgrounds, participants were overall
well-educated, with 54.5% reporting
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an academic degree, compared with
44.5% in the Swiss population, and had
a higher socioeconomic status.
A history of depression was surmised
if a woman had been previously diagnosed by a mental health expert such
as a psychiatrist or a psychotherapist, or
as a self-report complying with the criteria for major depression according to
the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5).

A good-to-excellent
self-reported health status at
study enrollment was required.
A wide range of validated psychosocial questionnaires were used to compare women with and without prior
depression.
Overall, 40% of the study group had
experienced at least one depressive
episode in the past, whereas 60% did
not indicate a history of depression.
Women with prior depression showed
significantly more depressive symptoms
(Mann-Whitney U-test [U] = 1215.5;
P < 0.01), more menopausal symptoms
(U = 1395.0; P < 0.01) and more sleep
disturbances (U = 1583.5; P < 0.05)
than women without prior depression.
Women with a history of depression
also rated their own mental health
worse (U = 1573.0; P < 0.05) and felt
more isolated (U = 1524.0; P < 0.05)
than those without prior depression.

“We assumed that females with prior
depression would struggle significantly more during the menopausal transition, as reflected by greater levels of
suffering in the perimenopause, more
frequent negative health outcomes
and limited subjective well-being,”
wrote the authors.
However, there were no significant
differences in perceived stress, coping
or self-esteem between women with
and without prior depression.
Noteworthy, though, is that women
with prior depression reported higher
scores on instrumental social support
compared with women without prior
depression; hence, social isolation
and helplessness during past depressive episodes might have increased
the perceived social support.
The study’s findings underscore the
need to consider a woman’s mental
health history during evaluation, education, and treatment of symptoms
linked to the menopausal transition.
Moreover, because a woman’s sensitivity to hormonal changes has been
suggested as an influential factor in the
relationship between depression and
perimenopause, endocrinological factors as predictors of depressive symptoms should be considered for future
research, according to the authors. 

Bob Kronemyer

is a freelance writer for
Contemporary OB/GYN.

FOR REFERENCES VISIT
contemporaryobgyn.net/MentalHealthMeno

OCTOBER 2020

9/28/20 12:30 PM

Minimize Contact
Optimize Patient Care
Maximize Effectiveness

One Visit / One Collection
To efficiently support your interaction with your first trimester patients, all
recommended testing can be conducted through a single visit to one of our
nearly 2,000 patient services centers (PSCs).

Order First
Trimester Testing

Safely Supporting
Your Patient

Review
Results

Prenatal profile
Early pregnancy clinical workup

We have dedicated the first hour of
operations at our PSCs to our most
vulnerable patients.

Before your patient’s office visit, the
lab results are sent electronically to
you via EMR or LabCorp Link.

Wait Where You’re
Comfortable Program
Your patients’ can check-in from their
mobile device or using the LabCorp
Express tablet and then wait where
they’re comfortable for a text message
when a technician is available.

LabCorp Link
If you’re currently using paper test
request forms, please contact us at
www.LabCorp.com/telemedicinetoolkit to register for LabCorp Link.

Inheritest™ Carrier Screening
We offer options to meet your needs
MaterniT® NIPT testing
Including the option of GENOMEFlex when additional information is
indicated from the original sample

Integrated Genetics, a LabCorp specialty testing group, also offers Telegenetic counseling.
Our genetic counselors are accessible nationally via telegenetic counseling, through an audio and video connection.
Please visit us at www.integratedgenetics.com for more information.

Your Partner: Supporting you and your pregnant patients
Now more than ever, we are here for you and your patients. If there
is anything else we can do to be of assistance, please contact us.
Visit Us: www.LabCorp.com
©2020 Laboratory Corporation of America® Holdings. All Rights Reserved. 24691-0920

OBGYN1020_029_LabCorp.indd 29

9/25/20 3:14 PM

OBSTETRICS

PEER-REVIEWED

Treatment of
the infertile couple
Effective treatment will depend on the diagnosis, but can range
from simple to very complex.
by AMANDA KALLEN, MD, AND SANDRA ANN CARSON, MD

I

nfertility treatment begins
with shared decision-making
with the couple. Besides the
usual risks, benefits, and alternatives, the couple’s desire
for a biologic child, their resources,
and their insurance coverage will
govern subsequent therapy. Accurate diagnosis from a basic infertility evaluation often results in an easy
therapeutic recommendation. Based
on their diagnosis, a couple may be
offered a variety of treatments: often
simple, sometimes very complex. Genetic testing of couples or their embryos will also provide additional opportunities in family building. Donor
gametes, donor embryos, and adoption are often the most cost-effective

30

route to having a child.

Ovulation induction
Clomiphene citrate is a synthetic estrogen receptor modulator. By blocking
the estrogen receptor at the level of the
hypothalamus and pituitary, the negative feedback of estrogen is eschewed
and gonadotropin-releasing hormone
(GNRH) pulses increase follicle-stimulating hormone (FSH) and luteinizing hormone (LH) production.1 These
elevated gonadotropins stimulate
early follicle development, increase
estradiol production, and mature the
oocyte. Clomiphene is most often administered as a daily oral dose for 5
days in the early follicular phase (eg,
beginning between day 3 and day 5 of

the menstrual cycle), beginning at 50
mg/day. Clomiphene citrate causes
FSH and LH to rise; after discontinuation, gonadotropins fall and allow the
normal estrogen feedback of a developing follicle to return. Thus, when the
oocyte is mature, an LH surge is triggered by the ovary, or an exogenous
human chorionic gonadotropin hormone (HcG) trigger can be administered, and ovulation ensues. Adverse
effects (AEs) of clomiphene citrate include hot flashes, thickened cervical
mucus, vaginal dryness, scotomata,
pelvic “heaviness,” and headaches.1
Hyperstimulation of the ovaries is
rare. Because clomiphene citrate may
cause thickened cervical mucus, it is
often used in combination with in-
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trauterine insemination, especially in
rectly stimulate the ovarian follicles
treatment of unexplained infertility.2
and have been used in the treatment
Aromatase inhibitors act in a simiof anovulation related to eugonadolar fashion to clomiphene citrate, altropic hypogonadism (eg, polycystic
though by a different mechanism.
ovary syndrome), when clomiphene
These medications
citrate or aromatase
block aromatase, the
inhibitors fail, as well
enzyme which conas for women with hyverts androgens to espogonadotropic hyMiss part 1, The
trogens; estrogen is
pogonadism who will
diagnosis of the
decreased to menotypically not respond
infertile couple?
pausal levels. The low
to clomiphene or letroCatch up online at
concentration of estrozole. Estrogen concencontemporaryobgyn.net/
gen results in increased
trations are stimulated
infDiagnosis
GNRH pulses and stimto much higher than
ulates gonadotropin
physiologic concentrarelease from the pitutions and thus inhibit
itary. Aromatase inhibitors are given
the natural ovulatory LH surge; thus,
orally, starting at 2.5 mg per day from
the LH surge must be exogenously
day 3 to 8 of the cycle. AEs include
administered and is done so by treathot flashes, vaginal dryness, nauing with HcG, which has LH activity.
sea, muscle aches, and headaches.
Gonadotropin administration should
Data from meta-analyses, registry
be performed only under the supervistudies, and retrospective cohort studsion of a reproductive endocrinologist.
ies do not appear to suggest increased
Administration must be monitored by
risk of birth defects with either clomifrequent estradiol measurement and
phene citrate or letrozole.3-10
ultrasonography of the ovaries.12 MultiPatients treated with clomiphene
ple pregnancy rates can be in excess of
citrate or aromatase inhibitors may
25% per cycle with 3% to 5% higher-oruse an ovulation predictor kit to meader multiple pregnancy rates. Another
sure the LH surge and time their interserious consequence of gonadotropin
course accordingly. Ovulation occurs
treatment is ovarian hyperstimulation
an average of 7 days after discontinuasyndrome (OHSS), resulting in ascites,
tion of clomiphene citrate and approxpleural effusion, hyponatremia, pulimately 34 to 40 hours after detection
monary edema,13,14 and vascular depletion, with the resultant hemoconof the LH surge. Thus, patients may
centration leading to decreased renal
start testing their urine with an ovuperfusion and pulmonary embolism.
lation predictor kit on day 11 of their
In light of the high multiple pregnancy
cycle and have intercourse on the day
rate as well as the need for stringent
of the surge and the day after. Both clomonitoring and cycle cancellation,5
miphene citrate and aromatase inhibigonadotropin therapy for anovulation
tors have a multiple pregnancy rate of
related to eugonadotropic hypogonadless than 10%, the majority of which
ism is generally discouraged.
are twin pregnancies,11 compared with
3% of the general population.
It is important to note that once a
Gonadotropins (LH and FSH) dipatient is ovulating, she has the same
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chance of conceiving that fertile patients of similar age have, unless another infertility factor is present. Therefore,
after 4 to 6 ovulatory cycles without
pregnancy in an anovulatory patient,
the patient should be evaluated for
other causes of infertility, if a workup
has not already been completed.15

Intrauterine insemination
Intrauterine insemination (IUI) is
used in the treatment of mild male factor infertility, cervical factor infertility,
and, along with ovarian stimulation,
in the treatment of unexplained infertility. This requires serial dilution of
the ejaculate,16 centrifugation, and reconstitution with media. The washed,
concentrated sperm is placed into the
uterus with a catheter 24 to 36 hours after an endogenous LH surge or the exogenous ovulation trigger. The sperm
will be waiting in the Fallopian tube to
fertilize the oocyte after ovulation. For
unexplained infertility in the absence

Donor gametes, donor embryos,
and adoption are often the most
cost-effective route to having a child.
of male factor, IUI alone does not increase pregnancy rates over expectant
management; therefore, IUI should
be utilized in combination with OS in
these instances.17 If severe male factor
infertility exists (eg, less than 4 million
total sperm, or the strict morphology
reveals less than 4% normal forms),
the pregnancy rate with in vitro fertilization (IVF) is higher than with IUI.18

Ovarian stimulation
Ovarian stimulation (OS) may be used
to treat unexplained infertility, male
factor infertility, or hypogonadotropic
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hypogonadism, and may be performed with clomiphene citrate, aromatase inhibitors, or gonadotropins.
The premise of OS is to allow for 2 or
3 oocytes to be ovulated and increase
the statistical change of conception
that might occur in any 1 cycle. Preg-

Table

nancy rates with OS depend on the
diagnosis, choice of therapy, sperm
viability, and ovarian response. OS in
combination with IUI is largely used
in the treatment of unexplained infertility or male factor infertility; particularly for unexplained infertility,

Potential Concurrent and/or Long-term Health Risks
Associated With Common Causes of Infertility

Cause of infertility

Risks

Polycystic ovary
syndrome

 Obesity
 Insulin resistance/type 2 diabetes
 Dyslipidemia
 Metabolic syndrome
 Obstructive sleep apnea
 Nonalcoholic steatohepatitis
 Depression/anxiety
 Endometrial hyperplasia/endometrial cancer

Abnormal uterine
bleeding

 Hypothyroidism/hyperthyroidism
 Hyperprolactinemia
 Hypogonadotropic/hypergonadotropic hypogonadism
 Coagulopathies

Structural uterine
anomalies

 terine fibroids
 Uterine polyps
 Endometrial hyperplasia/endometrial cancer
 Renal/skeletal abnormalities (Mullerian anomalies)

Premature ovarian
ins fficiency

 Osteoporosis
 Cardiovascular disease
 Urogenital atrophy/sexual dysfunction
 Depression/anxiety
 drenal insufficiency
 Hypothyroidism
 Karyotypic abnormalities
 Fragile X premutation carrier

Endometriosis

 Pelvic pain; dyspareunia
 Heavy menstrual bleeding

Male factor

 Hypogonadotropic/hypergonadotropic hypogonadism
 Chromosomal abnormalities (Klinefelter syndrome;
Y chromosome microdeletion)
 Retrograde ejaculation
 Ejaculatory duct obstruction/congenital absence of the
vas deferens
 Varicocele
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neither clomiphene nor letrozole is
more effective than expectant management when combined with timed
intercourse alone.17 Pregnancy rates
with OS-IUI depend on the diagnosis,
sperm viability, and ovarian response.
With respect to OS with gonadotropins, the Fast Track and Standard
Treatment Trial randomized women
aged less than 40 years with unexplained infertility to treatment with
clomiphene-IUI followed, if unsuccessful, by (1) gonadotropins-IUI or
(2) IVF; results showed that the time to
pregnancy was significantly shorter in
the clomiphene to IVF group.19 Therefore, in most cases, it is generally recommended that unsuccessful trials of
OS with oral medications be followed
by IVF rather than gonadotropins. Additionally, multiple pregnancies, as
well as OHSS, represent serious consequences of OS with gonadotropins,
and their use to treat unexplained infertility is not recommended.17
FERTILITY DRUGS AND CANCER
Infertile women may be at an increased risk of invasive ovarian, endometrial, and breast cancer, but fertility drugs do not appear to increase
this risk significantly.20,21 Small cohort
studies suggest that infertility medications may increase the risk of borderline ovarian cancer slightly in infertile
women treated with infertility drugs,
but the absolute risk is small. However, it appears that this risk does not
occur unless clomiphene is given for
an extended time, and it has not been
shown with aromatase inhibitors.22

In Vitro Fertilization
IVF, initially used for the treatment of
tubal factor infertility in 1978, has been
extended to treat a variety of causes of
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infertility; IVF is also used by noninfertile individuals pursuing fertility preservation. Indeed, IVF allows women
without oocytes or a uterus and men
without sperm in the ejaculate to have
a biological child. IVF is indicated in
cases of severe oligospermia or azoospermia, untreated tubal factor, or infertility in women 40 years and older,
and it may also be utilized in women
with endometriosis, anovulation, or
unexplained infertility when ovulation
induction and IUI have been unsuccessful. IVF is also utilized when genetic screening of embryos is planned.
IVF protocols vary depending on the
indication, patient age, treatment history, and other considerations. A typical IVF cycle involves, first, ovulation
induction to stimulate multiple ovarian follicles, followed by oocyte aspiration using a transvaginal ultrasoundguided needle. Collected oocytes are
fertilized in vitro by mixing them with
spermatozoa (IVF) or by injecting selected spermatozoa directly into the
oocyte cytoplasm (intracytoplasmic
sperm injection). Embryos are cultured under carefully controlled conditions, optimizing oxygen concentration, embryo culture media, and other
modifications to promote the development of high-quality embryos. The
embryos are then transferred into the
uterus through a catheter under ultrasound guidance. In the case of severe
male factor infertility, sperm retrieval
from the epididymis or testis may also
be performed. Embryos not transferred
may be cryopreserved to transfer in a
later cycle (frozen embryo transfer).
Preimplantation genetic testing
(PGT) is a procedure in which cultured
embryos can be biopsied and tested in
order to select the most appropriate
embryos for transfer. Prior to transfer,
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PGT can be used to screen for euploid
embryos for transfer (PGT-aneuploid
[PGT-A]); however, specific groups of
infertility patients most likely to benefit
from PGT-A have not been clearly defined. PGT may also be utilized to identify embryos with a single gene disorder
(PGT-monogenic or preimplantation
genetic diagnosis); this would be used,
for example, if both partners are carriers for the same autosomal recessive
condition, such as cystic fibrosis.
It is important to note that once a
patient is ovulating, she has the same
chance of conceiving that fertile
patients of similar age have, unless
another infertility factor is present.

DONOR GAMETES AND
SURROGACY
Donor gametes may be considered
when either partner has severe defects in gamete quality or quantity. For
males, such situations may include severe oligospermia, azoospermia, failure of fertilization in prior IVF cycles,
ejaculatory dysfunction, or other severe male factor infertility (ie, after
gonadotoxic chemotherapy). Donor
oocytes or embryos may be used when
a woman’s oocyte reserve is low (ie,
advanced reproductive age or diminished ovarian reserve) or oocyte quality is poor, when multiple attempts at
IVF with her own oocytes have failed,
or when a condition such as premature ovarian insufficiency makes the
likelihood of conceiving with her own
gametes extremely low. Donor gametes may also be utilized when either
partner has a significant genetic defect, or if there is a family history of
a genetic condition for which carrier
status cannot be determined. Females

without male partners, same-sex couples, or males without female partners
may also utilize donor gametes, either
anonymously from donor gamete
banks or known donors.23
A gestational carrier (GC) is defined
as a woman who carries a pregnancy
and is not sexually intimate with the
genetic parents or gamete donors.24 A
GC may be used when a medical condition prevents a woman from carrying a pregnancy or when she has
a congenital or surgical absence of a
uterus. A GC may also be indicated if
a pregnancy would pose significant
risk to a woman’s health or life, or if
there is a biological inability to carry
a pregnancy, as with single males or
gay male couples. Lastly, uterine transplant is an emerging option for individuals without a uterus; it is currently
available only in the setting of clinical
research trials.25

Conclusions
Although legal adoption has allowed
couples to build a family for more than
a century, modern technology now allows for effective therapy for infertility
in many cases, guided by accurate diagnosis and shared decision-making.
The basic evaluation of an infertile
couple has been supplemented with
an evaluation of related health issues,
as our knowledge has advanced to include surveillance beyond the reproductive system (Table). The primary
care practitioner is vital in not only initiating the evaluation, surveying for related health problems, and referring to
specialty care, but also longitudinally,
following patients for possible disease
processes harbingered by infertility. 
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ANNOVERA is indicated for use by females of reproductive
Hepatitis C Treatment
potential to prevent pregnancy.
Limitations of Use: ANNOVERA has not been adequately studied Stop ANNOVERA prior to starting therapy with the combination
drug regimen ombitasvir/paritaprevir/ritonavir with or without
in females with a BMI >29 kg/m2.
dasabuvir. ANNOVERA can be restarted 2 weeks following
DOSAGE AND ADMINISTRATION
completion of treatment with the Hepatitis C combination
One ANNOVERA is inserted in the vagina. The vaginal system
drug regimen.
must remain in place continuously for 3 weeks (21 days)
Hypertension
followed by a 1-week (7-day) vaginal system-free interval.
ANNOVERA is contraindicated in females with uncontrolled
One vaginal system provides contraception for thirteen 28-day
hypertension or hypertension with vascular disease. For all
cycles (1 year). Follow instructions for starting ANNOVERA,
females, including those with well-controlled hypertension,
including switching from other contraceptive methods, and
monitor blood pressure at routine visits and stop ANNOVERA if
use after abortion, miscarriage, or childbirth [see How to Start
blood pressure rises significantly.
ANNOVERA (2.2) in PI].
Age-Related Considerations
Contraceptive efficacy of ANNOVERA may be reduced if a
The risk for cardiovascular disease and prevalence of risk factors
woman deviates from the recommended use. If ANNOVERA is
for cardiovascular disease increase with age. Certain conditions,
out of the vagina for more than 2 continuous hours or more than such as smoking and migraine headache without aura, that do
2 cumulative hours during the 21 days of continuous use, then
not contraindicate CHC use in younger females, are
back-up contraception, such as male condoms or spermicide,
contraindications to use in women over 35 years of age.
should be used until the vaginal system has been in the vagina
Consider the presence of underlying risk factors that may
for 7 consecutive days.
increase the risk of cardiovascular disease or VTE, particularly
before initiating ANNOVERA for women over 35 years, such as
CONTRAINDICATIONS
hypertension, diabetes, dyslipidemia, and obesity.
ANNOVERA is contraindicated in females who are known to have Gallbladder Disease
the following conditions: • A high risk of arterial or venous
Studies suggest a small increased relative risk of developing
thrombotic diseases. Examples include females who are known gallbladder disease among CHC users. Use of CHCs may also
to: smoke, if over age 35; have current or history of deep vein
worsen existing gallbladder disease. A past history of CHCthrombosis or pulmonary embolism; have cerebrovascular
related cholestasis predicts an increased risk with subsequent
disease; have coronary artery disease; have thrombogenic
CHC use. Females with a history of pregnancy-related cholestasis
valvular or thrombogenic rhythm diseases of the heart
may be at an increased risk for CHC-related cholestasis.
(for example, subacute bacterial endocarditis with valvular
Adverse Carbohydrate and Lipid Metabolic Effects
disease, or atrial fibrillation); have inherited or acquired
Hyperglycemia
hypercoagulopathies; have uncontrolled hypertension or
ANNOVERA is contraindicated in diabetic females over age 35,
hypertension with vascular disease; have diabetes mellitus and
or females who have diabetes with hypertension, nephropathy,
are over age 35, diabetes mellitus with hypertension or vascular retinopathy, neuropathy, other vascular disease, or females
disease, or other end-organ damage, or diabetes mellitus of
with diabetes of >20 years duration. ANNOVERA may decrease
>20 years duration; have headaches with focal neurological
glucose tolerance. Carefully monitor prediabetic and diabetic
symptoms, migraine headaches with aura, or are over age 35
females who are taking ANNOVERA.
with any migraine headaches. • Current or history of breast
Dyslipidemia
cancer or other estrogen- or progestin-sensitive cancer. • Liver
Consider alternative contraception for females with uncontrolled
tumors, acute hepatitis, or severe (decompensated) cirrhosis.
dyslipidemia. ANNOVERA may cause adverse lipid changes.
• Undiagnosed abnormal uterine bleeding. • Hypersensitivity to
Females with hypertriglyceridemia, or a family history thereof,
any of the components of ANNOVERA. Hypersensitivity reactions may be at an increased risk of pancreatitis when
reported include: throat constriction, facial edema, urticaria,
using ANNOVERA.
hives, and wheezing. • Use of Hepatitis C drug combinations
Headache
containing ombitasvir/paritaprevir/ritonavir, with or without
ANNOVERA is contraindicated in females with certain headaches.
dasabuvir, due to the potential for alanine transaminase
Evaluate new or significant changes in headaches, including
(ALT) elevations.
migraines, and discontinue ANNOVERA if indicated.
Bleeding Irregularities and Amenorrhea
WARNINGS AND PRECAUTIONS
Females using ANNOVERA may experience unscheduled
Thromboembolic Disorders and Other Vascular Conditions
(breakthrough) bleeding and spotting, especially during the first
Females are at increased risk for a venous thrombotic event
month of use. If unscheduled bleeding occurs or persists, check
(VTE) when using ANNOVERA.
Stop ANNOVERA if a thrombotic or thromboembolic event occurs, for causes such as pregnancy or malignancy.
or unexplained loss of vision, proptosis, diplopia, papilledema, or Based on subject diaries from the two clinical efficacy trials of
ANNOVERA, 5–10% of females experienced unscheduled
retinal vascular lesions and evaluate for retinal vein thrombosis
bleeding per 28-day cycle. A total of 41 subjects (1.7%)
immediately. Stop ANNOVERA at least 4 weeks before and
through 2 weeks after major surgery. Start ANNOVERA no earlier discontinued use due to menstrual disorders including
than 4 weeks after delivery in females who are not breastfeeding. metrorrhagia, menorrhagia, and abnormal withdrawal bleeding.
Females who are not pregnant and use ANNOVERA may
Before starting ANNOVERA, consider history and risk factors
experience amenorrhea. Based on subject diary data from two
of thrombotic or thromboembolic disorders. ANNOVERA is
clinical trials for up to 13 cycles, amenorrhea occurred in 3–5%
contraindicated in females with a high risk of arterial or venous
of females per cycle using ANNOVERA and in 0.9% of females in
thrombotic/thromboembolic diseases.
all 13 cycles. If scheduled bleeding does not occur, consider the
Arterial Events
possibility of pregnancy.
Consider cardiovascular risk factors before initiating in all
Depression
females, particularly those over 35 years. CHCs increase the
Carefully observe females with a history of depression and
risk of cardiovascular events and cerebrovascular events, such
discontinue ANNOVERA if depression recurs to a serious degree.
as stroke and myocardial infarction. The risk is greater among
Cervical Cancer
older females (>35 years of age), smokers, and females with
Some studies suggest that CHCs are associated with an increase
hypertension, dyslipidemia, diabetes, or obesity.
in the risk of cervical cancer or intraepithelial neoplasia.
Venous Events
Effect on Binding Globulins
The use of CHCs increases the risk of VTE, such as deep vein
The estrogen component of ANNOVERA may raise the serum
thrombosis and pulmonary embolism. Risk factors for VTEs
concentrations of thyroxine-binding globulin, sex hormoneinclude smoking, obesity, and family history of VTE, in addition
binding globulin, and cortisol-binding globulin. The dose of
to other factors that contraindicate use of CHCs. The rates of
replacement thyroid hormone or cortisol therapy may need to
VTE are even greater during pregnancy, and especially during
be increased.
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Hereditary Angioedema
In females with hereditary angioedema, exogenous estrogens
may induce or exacerbate symptoms of angioedema.
Chloasma
Chloasma may occur with ANNOVERA use, especially in females
with a history of chloasma gravidarum. Advise females who tend
to develop chloasma to avoid exposure to the sun or ultraviolet
radiation while using ANNOVERA.
Toxic Shock Syndrome (TSS)
If a patient exhibits signs/symptoms of TSS, consider the
possibility of this diagnosis, remove ANNOVERA, and initiate
appropriate medical evaluation and treatment.
Vaginal Use
Some females are aware of the vaginal system on occasion
during the 21 days of use or during coitus, and partners may
feel the vaginal system during coitus. ANNOVERA may not be
suitable for females with conditions that make the vagina more
susceptible to vaginal irritation or ulceration. Vaginal and cervical
erosion and/or ulceration has been reported in females using
other contraceptive vaginal devices. In some cases, the ring
adhered to vaginal tissue, which necessitated removal by a
healthcare provider.
ADVERSE REACTIONS
Clinical Trial Experience
Most Common Adverse Reactions
In clinical trials, adverse reactions reported in by ≥5% of
ANNOVERA-treated subjects include: headache, including
migraine (38.6%); nausea/vomiting (25.0%); vulvovaginal
mycotic infection/vaginal candidiasis (14.5%); abdominal pain/
lower/upper (13.3%); dysmenorrhea (12.5%); vaginal discharge
(11.8%); UTI/cystitis/pyelonephritis/genitourinary tract infection
(10.0%); breast pain/tenderness/discomfort (9.5%);
metrorrhagia/menstrual disorder (7.5%); diarrhea (7.2%);
and genital pruritus (5.5%).
Adverse Reactions Leading to Discontinuation
Among subjects using ANNOVERA for contraception, 12%
discontinued from the clinical trials due to an adverse reaction.
Adverse reactions leading to discontinuation by ≥1% of
ANNOVERA-treated subjects, include: metrorrhagia/menorrhagia
(1.7%); headache, including migraine (1.3%), vaginal discharge/
vulvovaginal mycotic infections (1.3%); nausea/vomiting (1.2%).
In addition, 1.4% of subjects discontinued ANNOVERA use due to
vaginal system expulsions.
Serious Adverse Reactions
Serious adverse reactions occurring in ≥2 subjects were: VTEs
(deep venous thrombosis, cerebral vein thrombosis, pulmonary
embolism); psychiatric events; drug hypersensitivity reactions;
and spontaneous abortions.
DRUG INTERACTIONS
Drugs or herbal products that induce certain enzymes, including
CYP3A4, may decrease the effectiveness of ANNOVERA or
increase breakthrough bleeding. Counsel patients to use a
backup or alternative method of contraception when enzyme
inducers are used with ANNOVERA. Do not co-administer
ANNOVERA with HCV drug combinations containing ombitasvir/
paritaprevir/ritonavir, with or without dasabuvir, due to potential
for ALT elevations.
USE IN SPECIFIC POPULATIONS
Pregnancy
Discontinue ANNOVERA if pregnancy occurs.
Lactation
Not recommended for nursing mothers; can decrease milk
production.
Pediatric Use
Safety and efficacy of ANNOVERA have been established in
women of reproductive age. Efficacy is expected to be the same
for postpubertal adolescents under the age of 18 as for users
18 years and older. Use of ANNOVERA before menarche is
not indicated.
Geriatric Use
ANNOVERA has not been studied in females who have reached
menopause and is not indicated in this population.
Hepatic Impairment
No studies have been conducted to evaluate the effect of hepatic
impairment on the disposition of ANNOVERA. Acute or chronic
disturbances of liver function may necessitate the discontinuation
of CHC use until markers of liver function return to normal and
CHC causation has been excluded.
Renal Impairment
No studies were conducted in subjects with renal impairment;
ANNOVERA is not recommended in patients with
renal impairment.
Body Mass Index (BMI)/Body Weight
The safety and efficacy of ANNOVERA in females with a BMI
>29 kg/m2 have not been adequately evaluated because this
subpopulation was excluded from the clinical trials after 2 VTEs
occurred in females with a BMI > 29 kg/m2. Higher body weight
is associated with lower systemic exposure of SA and EE.
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An imaging approach to
early pregnancy failure
Ultrasound technology can be an indispensable tool for the
management of suspected early pregnancy loss.
by BRYANN BROMLEY, MD, AND THOMAS D. SHIPP, MD

Introduction
Early pregnancy loss (miscarriage) is
defined as a nonviable, intrauterine
pregnancy with either an empty gestational sac or a gestational sac containing an embryo or fetus without cardiac
activity within the first 12 6/7 weeks of
gestation.1 The cessation of development occurs in approximately 10-20%
of clinically recognized pregnancies,
increasing with advancing parental
age.1-3 With the adoption of early home
pregnancy testing, women are commonly referred for sonographic evaluations very early in gestation to determine pregnancy location and viability.
Although we believe ultrasound to be
indispensable for the management of
suspected early pregnancy failure, if
performed too early or without strict
adherence to guidelines, it may lead
to inconclusive results or an incorrect
diagnosis of an early pregnancy loss.4
Ultrasonography (usually transvaginal) in combination with b-hCG

and clinical history is instrumental for
making the diagnosis of a nonviable
pregnancy with certainty. Historically, these criteria were based on small
studies; a CRL of ≥ 5mm and mean
sac diameter of ≥ 16-17 mm without
an embryo were considered diagnostic for an early pregnancy loss.1,5 Over
the last decade, the reliability of these
thresholds has been called into question.6,7 In 2013, the Society of Radiologists in Ultrasound (SRU) convened
a multispecialty panel on early first
trimester diagnosis of miscarriage
and exclusion of a viable intrauterine pregnancy (cannot result in the
birth of a live baby) and published a
more conservative approach to defining a pregnancy as nonviable.5 This
change was made with the expectation of a diagnostic specificity of 100%
(no false positives), while accounting
for intra and interobserver variability
in measurements as well as a range in
practice conditions and experience.6,7

Inadvertent misclassification of potentially viable pregnancy as nonviable with resultant medical or surgical
intervention resulting in the iatrogenic termination of a desired pregnancy
has significant consequences to the
family and may be an inciting factor
in malpractice cases.8,9

The cessation of development occurs
in approximately 10-20% of clinically
recognized pregnancies, increasing
with advancing parental age.
This article will focus on the criteria for the sonographic diagnosis of
a nonviable intrauterine pregnancy
early in gestation, those sonographic
findings that are suspicious to result
in an early pregnancy loss, and the
vital role of ultrasound in these frequent clinical scenarios. The sonographic findings are only one part of
the puzzle in determining if a preg-
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Figure 1. Transvaginal ultrasounds showing the
expected interval development in early pregnancy.
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nancy is nonviable. In order to apply
the findings to a clinical situation, the
obstetric care provider must take other clinical factors into consideration,
such as accounting for the certitude
of menstrual dating, the woman’s desire to continue the pregnancy until
the definitive diagnosis is made along
with logistical challenges such as the
possibility of heavy bleeding leading
to emergency room visits, unexpected passage of products of conception
or unscheduled surgical procedures.
On another note, when diagnosing a
complete miscarriage, care must be
taken that an intrauterine pregnancy
has previously been confirmed. If not,
serial b-hCG should be performed so
as to not miss the diagnosis of an ectopic pregnancy.
Embryologic development in early
pregnancy is quite linear and follows a
dependable and fairly tight timetable
(Figs. 1A, B, C, D). Ultrasound can reliably characterize the progression of a
normally developing pregnancy from
very early in gestation. The gestational
sac is first identified at approximately
5 weeks, the yolk sac is visible at approximately 5.5 weeks and an embryo with cardiac activity located in
close proximity to the yolk sac should
be evident at approximately 6 weeks
gestation. Embryonic cardiac activity is often seen when the embryo is
first identified, measuring as little as
2 mm in length. The mean sac diameter is the average of three orthogonal
diameters of the fluid portion of the
gestational sac but is not as accurate
as crown rump length for gestational
dating.10 Nomograms for development of embryonic length, heart rate,
gestational sac diameter and yolk sac
diameter are available.11,12

Transvaginal sonographic
findings diagnostic of an
early pregnancy loss
Given the newer, more conservative
guidelines that are now well-accepted, a
single transvaginal ultrasound identifying
an embryo with a crown rump length of 7
mm or greater without cardiac activity or
a gestational sac with a mean sac diameter of 25 mm or greater without an embryo are considered definitive proof that
a pregnancy is nonviable5 (Figs. 2 and 3).
These metrics have also been validated in
a prospective observational multicenter
study to have a specificity of 100%.13
Given the expected linear development of normal early pregnancies, the
definitive diagnosis of an early pregnancy loss can also be made based on sequential transvaginal ultrasound scans
over a specified time interval (Figure 4).
In a normally developing viable pregnancy, an embryo with cardiac activity
must be demonstrated ≥11 days after
a gestational sac with a yolk sac or ≥14
days in which a gestational sac without
a yolk sac was identified by transvaginal
sonography. The lack of cardiac activity
after that interval of observation is definitive evidence for an early pregnancy
loss. A shorter interval of observation
with no embryonic heart motion would
raise suspicion for an early pregnancy
loss, however, it is not definitive.5,13 Predictably, patients are anxious when the
results of an indeterminant status of viability are disclosed, and the rationale
behind the recommended time interval
for follow up of the sonographic evaluation should be communicated.

Transvaginal sonographic
findings s spicio s b t
not diagnostic for early
pregnancy loss
If an embryo is seen with a crown-
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rump length of <7 mm and without
cardiac activity, it is suspicious for an
early pregnancy loss (Figure 5). Similarly, a gestational sac with a mean sac
diameter of 16-24 mm and no embryo
is suspicious for an early pregnancy
loss. The development of gestational sac landmarks is progressive and
therefore the sonographic finding of
an amnion with an adjacent yolk sac
and without a visualized embryo is
suspicious for an early pregnancy loss
(Figure 6). It is important not to mistake a second yolk sac for the amnion
as may be seen with early monochorionic diamniotic twins. If ascertainment of viability is indeterminant
based on a suspicious finding, it is
generally appropriate to repeat the ultrasound examination in 7-10 days.5,13

Sonographic signs
concerning for an
increased risk of early
pregnancy loss
In embryos in which cardiac activity
is demonstrated, there are additional
sonographic features that may signal
an increased risk for early pregnancy
loss. These include findings such as
embryonic bradycardia, a small gestational sac, a large yolk sac, and a subchorionic hematoma.

Embryonic or fetal
bradycardia
In normal pregnancies, the embryonic heart rate progressively increases
up to 8 weeks’ gestation. It has been 25
years since the seminal paper by Doubilet and Benson in which the rate of
first trimester pregnancy loss was directly correlated with embryonic heart
rate14 (Figure 7). These investigators
evaluated 1,185 early pregnancies and
provided pregnancy loss rates strati-
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Figure 2. Transvaginal ultrasound demonstrating an
embryo with a crown-rump length of 7 mm and no
cardiac activity. This is a definitive diagnosis of an
embryonic demise.

Figure 3. Transvaginal ultrasound of an early
anembryonic pregnancy in which the gestational
sac is measured in 3 orthogonal planes. The mean
sac diameter is 27 mm which provides a definitive
diagnosis of an early pregnancy failure.

Figure 4. Schematic showing interval required to confirm diagnosis of failed pregnancy based on time criteria.

No embryo with heartbeat
iagnostic:
days
spicio s: - days

fied by the degree of bradycardia and
gestational age. The slower the heart
rate, the higher the risk of pregnancy
loss (Table 1).
A recent systematic review and diagnostic accuracy meta-analysis evaluating the prediction of miscarriage
found that the most predictive factor
for early pregnancy loss was embryonic/fetal heart rate.16 This predictive
effect was even more pronounced
among those with bleeding in early
pregnancy. In their hierarchical summary receiver operating characteristic
model curve, the authors found that
bradycardia had a sensitivity of 68.4%,
specificity of 97.8%, positive likelihood
ratio of 31.7, and negative likelihood
ratio of 0.32 for predicting early preg-

No embryo with heartbeat
iagnostic:
days
spicio s: - days

nancy loss. For those with bleeding the
sensitivity of heart rate to predict miscarriage increased further (sensitivity,
84.2%, specificity, 95.7%, positive likelihood ratio, 19.51, and negative likelihood ratio, 0.16). The authors found
that the best cut-off for heart rate was
<110 bpm for the prediction of miscarriage. A heart rate of >134 bpm at seven weeks’ gestation and a heart rate of
>158 bpm at 8 weeks’ gestation were
predictive of on-going pregnancies.
These data highlight the importance
of assessing embryonic heart rate by
M-mode while performing an early
ultrasound, as it is the most predictive
sign of pregnancy loss. It must be recognized, however, that in an embryo
of less than 6 weeks gestation, the very
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initiation of cardiac pulsations may be
reflected in a slower rate,17 which underscores the value of a repeat scan. A
bradycardic heart rate should prompt
a follow-up sonographic examination
to assess embryonic viability, whereas
a normal heart rate provides considerable reassurance for the patient.

Small gestational sac in relation to crown-rump length
On occasion, an embryo with a normal heart rate will appear sonographically ‘crowded’ within the gestational
sac (Figure 8), a finding which has

Figure 5. Transvaginal ultrasound demonstrating an
embryo with a CRL of 5.3 mm but without cardiac
activity. In this image, the amnion is seen around the
embryo. While this finding is suspicious of an early
embryonic demise, imaging alone cannot definitively
make this diagnosis. Therefore, in the absence of
other clinical supporting evidence, a follow-up scan
in 7-10 days would be recommended.

Figure 6. Transvaginal ultrasound of an early
pregnancy in which the yolk sac (smaller circle) and
the amnion (larger circle) are identified, however
no embryo is seen. This finding is suspicious for an
early pregnancy loss, however in the absence of other
clinical supporting evidence, a follow up scan in 7-10
days is generally appropriate.
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been associated with an increased
risk of early pregnancy loss.18 19 Objectively, this has been characterized as
a mean sac size – crown rump length
(MSS-CRL) of < 5 mm.18 Bromley et al.
demonstrated that the risk of miscarriage was 94% with a small gestational
sac in the first trimester despite a normal cardiac rate. In a larger and more
recent study of patients conceiving
via IVF, the early pregnancy loss rate
among patients with a MSS-CRL of
< 5 mm was approximately 44% compared with a referent population with
a MSS-CRL of 5-9.9 mm in whom the
loss rate was 15.8 % (P < .0001).19 Of
note, there is no appreciable increase
in the risk of early pregnancy loss between those conceiving using assisted
reproductive technology compared
with spontaneously conceived pregnancies.20 The sonographic finding of
an embryo in a small gestational sac
should prompt follow-up sonography
to assess persistence of development.

Yolk sac size
The yolk sac is the first structure that
is identifiable within the gestational
sac by transvaginal ultrasound when
the gestational sac reaches 8-10 mm.
Abnormalities in size and appearance
of the yolk sac have been reported to
be associated with an increased risk of
pregnancy loss, although not all studies have found this to be a useful metric for predicting pregnancy loss.5,12,21
The sonographic assessment of the
yolk sac in asymptomatic patients as
a predictor of miscarriage has shown
sensitivities ranging from 17 to 69%
and specificities ranging from 79 to
99%.16 A yolk sac of greater than 7 mm
has been suggested as a concerning
threshold for an increased risk of pregnancy loss, although methods of mea-

Table 1

Rate of loss by
embryonic heart
rate at < 6.2 weeks’
and at 6.3 – 7.0
weeks’ gestation
< 6.2 weeks’

< 80 bpm

100%

80 – 89 bpm

64%

90 – 99 bpm

32%

> 100 bpm

11%

6.3 – 7.0 weeks’
< 100 bpm

100%

100 – 109 bpm

43%

110 – 119 bpm

18%

> 120 bpm

7%

bpm = beats per minute (Adapted from Doubilet)15

surement have been inconsistent.5
Recent data suggests yolk sac diameter does not improve the prediction
of miscarriage over bradycardic heart
rates and limited embryonic/fetal
crown-rump length.22 One should be
very cautious in the use of this sonographic sign, especially as an isolated
finding, for prediction of first trimester pregnancy loss until stronger guidance from the literature is available.

Crown-rump length
In a well dated pregnancy, a small
crown-rump length for gestational age
may reflect early growth disturbance
and is associated with an increased
risk of aneuploidy as well as early
pregnancy loss.22 Among an IVF population with clear gestational age determination, those with a crown-rump
length of < 10% had an increased risk
of miscarriage as compared to those
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normally grown, 17.2% vs. 6.6%,
P = 0.005, OR = 2.93, 95%CI 1.2,6.7).23
Should a much smaller than expected
crown-rump length be encountered
in the first trimester, especially those
that would lead to a change in pregnancy dating, a follow up evaluation
to assess interval growth in 2 weeks
should be considered.

Subchorionic hematoma
Bleeding in early pregnancy is common, and a subchorionic hematoma
can be sonographically identified in
this setting (Figure 9). Subchorionic
hematoma has been associated with
an increased rate of pregnancy loss,
especially if the hematoma is large,
associated with bleeding or the patient is 35 years of age or older.24 The
method of assessing the size of the
subchorionic hematoma has been
controversial, but it appears that in
one study, the subjective assessment
of hematoma size based on the fraction of the gestational sac size correlates best with first trimester pregnancy outcome.25 The rate of spontaneous
pregnancy loss in the first trimester is
reported to be highest for those hematomas diagnosed before 8 weeks
(19.6%) compared to those diagnosed
after 8 weeks (3.6%; P < .001).25
A review and meta-analysis demonstrated that the identification of a subchorionic hematoma was associated
with an increased risk for miscarriage,
increasing from 8.9% to 17.6%, pooled
OR 2.18, 95% CI 1.29, 3.68).26 A recent
retrospective cohort study of 2446 patients with singletons presenting for
ultrasound between 6 weeks and 13+6d
weeks at a single center, demonstrated that subchorionic hematoma was
associated with an increased risk of
pregnancy loss before 20 weeks gesta-
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Figure 7. Ultrasound demonstrating a 6 week size
embryo with M-mode showing the heart rate at 80
beats per minute. This finding should be followed up
in 1-2 weeks to assess the persistence of embryonic
cardiac activity.

Figure 9. Transabdominal ultrasound of an 11 week
gestation demonstrating the gestational sac with a
subchorionic hematoma (arrow) that measured 5.7
x 2.8 cm (calipers not shown). Note the hypoechoic
echotexture with strandy echoes characteristic of clot.

tion (7.5% vs. 4.9% P=.026) on univariate
analysis, however, when adjusting for
patient age and bleeding, this association was no longer significant.27 Similarly, these authors showed no increased
risk of adverse outcome later in gestation.28 Given the possible increased risk
for pregnancy loss, follow-up sonography can be considered in these cases.

Chorionic Bump
A chorionic bump is a focal convex
protuberance that develops at the choriodecidual surface and protrudes into
the gestational sac in the early first trimester, likely reflecting a hematoma

Figure 8. Ultrasound showing a 6 week size
embryo and yolk sac that appear crowded within
the gestational sac with a mean sac size minus
crown-rump length of < 5 mm. The embryo had a
normal heart rate, however subsequently had an early
pregnancy loss.

Figure 10. Transvaginal ultrasound demonstrating
a chorionic bump. This is thought to represent a
hematoma, originating from the decidual-chorionic
plate and protruding into the amniotic sac.

or necrotic decidua (Figure 10). The
finding has been associated with an
increased risk of early pregnancy loss
when identified before 11 weeks gestation. If a chorionic bump is identified
and the pregnancy is otherwise normal
in appearance with a normal heart rate,
the live birth rate has been reported to
be approximately 83%.29 In addition,
there was no significant relationship
between the volume of the chorionic
bump or bleeding per vagina and the
risk of pregnancy loss.29 In the latter
part of the first trimester, the presence
of a chorionic bump is not thought to
be clinically relevant.30
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Conclusions
Ultrasound is a powerful tool in the
diagnosis and prediction of early pregnancy loss. Practitioners must be diligent to follow guidelines for diagnosing a pregnancy as non-viable in order
to prevent an iatrogenic pregnancy
termination. Although some patients
will have sonographic findings that definitively allow the diagnosis of a failed
pregnancy, many will have findings
that are suggestive or inconclusive of
miscarriage. A follow-up scan can be
very helpful in these cases.
The timing of the sonographic eval-

uation is important in management,
as too early an evaluation is likely to
lead to an ultrasound report of a pregnancy of unknown location or an intrauterine pregnancy of uncertain
viability. In a study of asymptomatic
women attending an early pregnancy ultrasound unit, the diagnosis of
a miscarriage could not be made on
initial ultrasound examination until
35 days from LMP and most miscarriages were diagnosed when the first
assessment was between 63 and 85
days after the LMP.4 These authors
recommended that in order to reduce

the number of inconclusive scans,
asymptomatic women without a history of ectopic, delay an initial ultrasound until 49 days from LMP.4
Healthcare providers taking care of
women suspected of having or experiencing an early pregnancy loss should
have training in how to compassionately and effectively communicate
difficult news as the patient is at risk
for posttraumatic stress, anxiety and
depression.9 
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SMFM CONSULT
questions & answers FROM THE SOCIETY FOR MATERNAL-FETAL MEDICINE

Society for Maternal-Fetal
Medicine Consult Series #51
Thromboembolism prophylaxis for cesarean delivery
by SOCIETY FOR MATERNAL-FETAL MEDICINE (SMFM), LUIS D. PACHECO, MD; GEORGE SAADE, MD; AND TORRI D. METZ, MD, MS
Venous thromboembolism (VTE) is a major cause of maternal morbidity and
mortality. The estimated incidence of VTE during pregnancy and the postpartum
period is 1 to 2 per 1,000 deliveries.1 The risk of VTE is particularly high during the
postpartum period and especially following cesarean delivery.
There is considerable variation in the approach to VTE prophylaxis in pregnancy, including following cesarean delivery. Recent guidelines by various professional organi ations provide con icting recommendations based on low grade
evidence, mainly from observational data. At present, the available VTE risk stratification tools used to decide for or against pharmacological prophyla is have not
been validated in women undergoing cesarean delivery. Individualization of care
is recommended for women at very high risk of VTE.

Q|

What are the current
guidelines for VTE
prophylaxis following cesarean
delivery?
Several guidelines define risk factors
for VTE, including those summarized
in Table 1 from the American College
of Chest Physicians (ACCP), Royal
College of Obstetricians and Gynaecologists (RCOG), and National Partnership for Maternal Safety (NPMS).
The American College of Obstetricians and Gynecologists (ACOG) recommends that all women undergoing
a cesarean delivery receive mechani-

cal prophylaxis with the use of pneumatic sequential compression devices
started preoperatively and continued
until the patient is ambulatory.2 The
use of combined pharmacological
and mechanical prophylaxis may also
be supported based on individual risk
assessment. ACOG does not endorse
any specific risk stratification guideline. Hospitals are encouraged to
evaluate women for VTE risk factors
and to implement a prophylaxis protocol weighing benefits, harms, and
cost-effectiveness. If VTE risk factors
persist during the postpartum period,

up to 6 weeks of pharmacological prophylaxis should be considered.
The ACCP suggests that the benefits of thromboprophylaxis outweigh
potential harm when the absolute risk
of VTE is 3% or higher.3 The presence of
1 major risk factor, 1 minor risk factor
in the setting of an emergent cesarean
delivery, or 2 or more minor risk factors suggests a VTE risk above 3%. For
women undergoing cesarean delivery
with no risk factors for VTE, ACCP recommends no prophylaxis other than
early mobilization. In women at very
high risk for VTE, combined pharmacological and mechanical prophylaxis
is suggested. If VTE risk factors persist
during the postpartum period, up to 6
weeks of prophylaxis is suggested.
The RCOG recommends thromboprophylaxis with low-molecularweight heparin (LMWH) for 10 days
after delivery should be considered
for all women who have had caesarean sections and those having an elective caesarean section who have any
additional risk factors.4 Prophylaxis
with LMWH is recommended for 10

Created in partnership with the Society for Maternal-Fetal Medicine. SMFM was established in 1977 to “give
Maternal-Fetal Medicine (MFM) physicians and scientists a place to share knowledge, research and clinical
best practices in order to improve care for moms and babies.”
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days following delivery in intermediate risk women and for at least 6 weeks
following delivery in high-risk women.
The NPMS recommends universal
pneumatic compression devices for
all women undergoing cesarean deliveries.5 The addition of pharmacological prophylaxis may be considered for

Table 1

women at high risk of VTE based on the
use of either the RCOG guidelines or the
modified Caprini scoring system. Hospitals may consider providing pharmacological VTE prophylaxis to all women
undergoing a cesarean delivery because
of the challenges in consistently identifying women with VTE risk factors.

Q|

s there s fficient
evidence to recommend
one specific g ideline over the
other
In general, all women with a previous
episode of VTE require prophylactic doses of LMWH or unfractionated
heparin (UFH) for at least 6 weeks

Current guidelines on thromboembolism prophylaxis after cesarean delivery

Organi ation

ecommendation

is

tratification

American College
of Obstetricians and
Gynecologists

 Pneumatic compression devices for all women
undergoing cesarean delivery.
 Women with additional risk factors for VTE may
benefit from pharmacological prophyla is

A preferred risk scoring system is not endorsed; recommends
each facility should carefully consider the risk assessment protocols available and implement one in a systematic way to reduce
the incidence of VTE in pregnancy and the postpartum period.

American College of
Chest Physicians



ther than early mobili ation, no prophyla is is
recommended in women without risk factors.

H prophyla is is suggested when 1 ma or
or 2 or more minor risk factors are present, or
1 minor risk factor is present in the setting of
emergent cesarean delivery.
 In women at very high risk, combined pharmacological and mechanical prophyla is is
suggested.
 If risk factors persist after delivery, prophyla is
is suggested for up to 6 weeks postpartum.

Major risk factors:
 Immobility for at least 1 week antepartum
 Postpartum hemorrhage with surgery
 Previous VTE
 Preeclampsia with fetal growth restriction
 ntithrombin deficiency
 actor V eiden or G20210 mutations
 Blood transfusion
 Postpartum infection
 Systemic lupus erythematosus
 Heart disease
 Sickle cell disease
Minor risk factors:
 Obesity
 Multiple pregnancy
 Postpartum hemorrhage
 Smoking
 Fetal growth restriction
 Preeclampsia
 Protein C or S deficiency

Royal College of
Obstetricians and
Gynaecologists

 High-risk women should receive LMWH for 6
weeks postpartum.
 Intermediate-risk women should receive LMWH
for at least 10 days after delivery
 Low-risk women should be mobilized early and
avoid dehydration.

bbreviations B I, body mass inde ;
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High-risk patients:
Any previous VTE, any woman requiring antenatal LMWH,
high-risk thrombophilia, low-risk thrombophilia with family history of thrombosis
Intermediate-risk patients:
 Any one of the following:
 Cesarean delivery during labor, BMI > 40 kg/m2, postdelivery readmission, surgical procedures during the puerperium, cancer, heart failure, active lupus, nephrotic syndrome,
sickle cell disease, type 1 diabetes with nephropathy,
in ammatory bowel disease, intravenous drug use or
 Two or more of the following: Age > 35 years, parity > 3,
obesity, smoker, elective cesarean delivery, family history
of VTE, low-risk thrombophilia, varicose veins, current
systemic infection, preeclampsia, immobility, multiple pregnancy, preterm delivery, stillbirth, operative vaginal delivery,
prolonged labor > 24 hours, postpartum hemorrhage

H, low molecular weight heparin; VT , venous thromboembolism
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postpartum. Women with no previous
personal history of VTE but who have
tested positive for one of the high-risk
inherited thrombophilias (antithrombin III deficiency, homozygous Factor
V Leiden or G20210A, or heterozygous
for both Factor V Leiden and G20210A)
or who have a low-risk thrombophilia
should also receive pharmacological
VTE prophylaxis following cesarean
delivery. Women with a previous diagnosis of antiphospholipid antibody
syndrome should receive prophylactic
or therapeutic doses of heparin (depending on previous history of VTE)
during the puerperium irrespective of
mode of delivery.
The main discrepancy among current guidelines concerns pharmacologic prophylaxis for women with no history of VTE and no inherited or acquired
thrombophilia. Recommendations differ in part because they are based on
observational studies and expert opinion due to a lack of clinical trial data.
This presents a challenge for determining the true incidence of VTE and accurately assessing the risk-benefit ratio of
pharmacological prophylaxis following
cesarean delivery. The potential benefit
of pharmacological prophylaxis needs
to be weighed against the potential for
adverse outcomes associated with the
intervention. For instance, the use of
pharmacological VTE prophylaxis following cesarean delivery has been associated with increased rates of wound
separation and wound hematomas. In
the absence of adequately powered
clinical trials, accurate calculations
of the number needed to treat (NNT)
and number needed to harm (NNH)
are limited. However, the available evidence suggests that the NNH may be
lower than the NNT in most scenarios,
particularly in the absence of risk fac-
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tors or the presence of only a minor
risk factor. Further, administrative and
retrospective data obtained from analysis of large databases may overestimate
the incidence of VTE, resulting in a
similar overestimation of the benefit of
any intervention aimed at preventing it.

AT PRESENT, THE AVAILABLE
EVIDENCE TO SUGGEST THAT
UNIVERSAL (OR NEAR UNIVERSAL)

PHARMACOLOGICAL VTE
PROPHYLAXIS EFFECTIVELY

REDUCES MATERNAL
MORTALITY IS LIMITED.
Another consideration in making
recommendations is that the use of
risk assessment models (eg, Caprini
and Padua) to predict VTE following cesarean delivery has not been
adequately studied. The authors of a
recent study questioning their utility during the peripartum period suggest the establishment of a maternal
clinical registry and more extensive
research to identify optimal models
with which to predict VTE risk in the
obstetrical population.6
At present, the available evidence to
suggest that universal (or near universal) pharmacological VTE prophylaxis
effectively reduces maternal mortality
is limited.7 Any attributable benefit of
universal pharmacological VTE prophylaxis after cesarean delivery in maternal mortality will likely be low due
to the rarity of the event. A recent study
reported only 1 maternal death from
VTE among 465,880 women undergoing a cesarean delivery when all women received mechanical prophylaxis

(eg, sequential compression devices).8

Q|

Which pharmacological
agents are commonly
used for prophylaxis of venous
thromboembolism?
The two most common agents used
for VTE prophylaxis are LMWH and
UFH. Current guidelines recommend
LMWH (eg, enoxaparin) as the firstline pharmacological agent.2,3
Enoxaparin is not recommended in
patients with significant renal dysfunction, defined as creatinine clearance
less than 30 mL/min. Compared with
UFH, enoxaparin has the advantage of
better bioavailability, longer half-life,
more predictable anticoagulation effect, less bleeding risks, and less risk of
heparin-induced thrombocytopenia
and osteopenia. For prophylaxis purposes, the recommended enoxaparin
dosage is typically 40 mg subcutaneously once a day. Obese women may
require higher doses; however, the optimal dose is unknown. Some evidence
supports the use of intermediate doses
of enoxaparin (40 mg subcutaneously
every 12 hours) for obese women.
UFH is a good choice in women with
renal disease. Recommended prophylactic dosages range from 5000 to 10,000
units subcutaneously every 12 hours
depending on gestational age (5000
units subcutaneously every 12 hours
in the first trimester, 7500 units subcutaneously every 12 hours in the second
trimester, and 10,000 units subcutaneously every 12 hours during the third
trimester). In the postpartum period,
doses of 5000 units subcutaneously every 8–12 hours are commonly utilized.
There are insufficient data to recommend the use of new oral anticoagulants (eg, apixaban, rivaroxaban, dabigatran) during the postpartum period.
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Q|

When is the optimal
time to start
thromboembolism prophylaxis
after a cesarean delivery?
Current ACOG guidelines recommend
starting VTE mechanical prophylaxis
with sequential compression devices
preoperatively in all women undergoing a cesarean delivery.2 The Society
for Obstetric Anesthesia and Perinatology (SOAP) has addressed the optimal
interval between neuraxial anesthesia
and initiation of VTE pharmacological
prophylaxis to prevent development
of spinal or epidural hematomas.9
Prophylactic doses of enoxaparin (40
mg subcutaneously every day) may
be started postoperatively as soon as
4 hours after catheter removal but not
earlier than 12 hours after the block
was performed. Intermediate doses
of enoxaparin (40 mg subcutaneously
every 12 hours) and therapeutic doses
may also be started as soon as 4 hours
after catheter removal but not earlier
than 24 hours after the block was performed. Prophylactic doses of UFH
may be started as early as 1 hour after
removal of the neuraxial catheter.
In addition to concerns about spinal hematomas, timing to start VTE
prophylaxis should also consider the
risk of postoperative bleeding. With
prophylactic doses of anticoagulation,
bleeding complications are usually
mild and rarely result in life-threatening hemorrhage, unlike bleeding
risks with the use of full-dose anti-coagulation in the postoperative period.
In cases with significant intraoperative bleeding complications, the decision of when to start pharmacological
prophylaxis (if indicated) must be individualized, while recognizing that
postpartum hemorrhage, blood transfusion, and prolonged surgery are risk
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factors for VTE. In these cases, initiation of UFH, which is reversible and
has a shorter half-life, may be prudent.

Conclusion
VTE remains an important cause of
maternal morbidity and mortality during pregnancy and the postpartum period. The use of mechanical prophylaxis sequential compression devices is
an inexpensive, safe intervention and
should be used in all women undergoing cesarean delivery until the woman
is fully ambulatory. The decision to add
pharmacological prophylaxis depends
on the presence or absence of certain
risk factors. Women with a previous per-

sonal history of deep venous thrombosis or pulmonary embolism and women
with a personal history of an inherited
thrombophilia should receive pharmacological prophylaxis following cesarean delivery. The use of universal or nearuniversal pharmacological prophylaxis
for women undergoing cesarean delivery, other than those with a previous
thrombosis or an inherited thrombophilia, cannot be recommended until
further studies demonstrate that such a
strategy is beneficial. 
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Summary of Recommendations
Number

Recommendation

Grade

1

We recommend that all women who undergo
cesarean delivery receive sequential compression
devices starting prior to surgery and that they be
continued until the patient is fully ambulatory.

 1C
 Strong recommendation
 Low-quality evidence

2

We suggest that women with a previous personal
history of a deep venous thrombosis or pulmonary
embolism who undergo cesarean delivery receive
both mechanical (starting preoperatively and
continuing until ambulatory) and pharmacological
(for 6 weeks postoperatively) prophylaxis.

 2C
 Weak recommendation
 Low-quality evidence

3

We suggest that women with a personal history
of an inherited thrombophilia (high risk and low
risk) but no previous thrombosis who undergo
cesarean delivery receive both mechanical (starting
preoperatively and continuing until ambulatory)
and pharmacological (for 6 weeks postoperatively)
prophylaxis.

 2C
 Weak recommendation
 Low-quality evidence

4

We recommend the use of low-molecular-weight
heparin as the preferred thromboprophylactic agent
in pregnancy and the postpartum period.

 1C
 Strong recommendation
 Low-quality evidence

5

When pharmacologic thromboprophylaxis is needed
in pregnant women with class III obesity, we suggest
the use of intermediate doses of enoxaparin.

 2C
 Weak recommendation
 Low-quality evidence

6

We suggest that each institution develop a patient
safety bundle with an institutional protocol for
venous thromboembolism prophylaxis among
women who undergo cesarean delivery.

 Best Practice
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Consider the reduced effectiveness of TWIRLA in women with a BMI ≥25 to <30 kg/m2 before
prescribing TWIRLA. TWIRLA is contraindicated in women with a BMI ≥30 kg/m2.
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IMPORTANT SAFETY INFORMATION
WARNING: CIGARETTE SMOKING AND SERIOUS CARDIOVASCULAR EVENTS and CONTRAINDICATED IN WOMEN WITH
A BMI ≥30 kg/m2
Cigarette Smoking and Serious Cardiovascular Events
Cigarette smoking increases the risk of serious cardiovascular events from combined hormonal contraceptive (CHC) use.
This risk increases with age, particularly in women over 35 years of age, and with the number of cigarettes smoked.
For this reason, CHCs, including TWIRLA, are contraindicated in women who are over 35 years of age and smoke.
Contraindicated in Women with a BMI ≥30 kg/m2
TWIRLA is contraindicated in women with a BMI ≥30 kg/m2. Compared to women with a lower BMI, women with a
BMI ≥30 kg/m2 had reduced effectiveness and may have a higher risk for venous thromboembolic events (VTEs).
Please see additional Important Safety Information on next page and Brief Summary of full Prescribing Information.
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Reshape your expectations
The Twirla® (levonorgestrel and ethinyl estradiol) transdermal system allows you to
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same-time-every-day dosing
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Made with proprietary patch technology, designed
with a WOVEN,

FLEXIBLE FABRIC

Learn more about Twirla at

TWIRLA.COM

IMPORTANT SAFETY INFORMATION (con’t)
CONTRAINDICATIONS
TWIRLA is contraindicated and should not be used in women with a high risk of arterial or venous thrombotic disease, including women
with a BMI ≥30 kg/m2; headaches with focal neurological symptoms, migraine with aura, women over 35 years of age with any migraine
headache; liver tumors, acute viral hepatitis, or severe (decompensated) cirrhosis, or liver disease; undiagnosed abnormal uterine bleeding;
pregnancy; current or history of breast cancer or other estrogen- or progestin-sensitive cancer; hypersensitivity to any components of
TWIRLA; and use of hepatitis C drug combinations containing ombitasvir/paritaprevir/ritonavir with or without dasabuvir.
WARNINGS AND PRECAUTIONS
• Thromboembolic Disorders and Other Vascular Conditions – Women are at increased risk for a VTE when using TWIRLA.
° Stop TWIRLA if an arterial or VTE occurs.
° Stop TWIRLA if there is unexplained loss of vision, proptosis, diplopia, papilledema, or retinal vascular lesions. Evaluate for retinal vein
thrombosis immediately.
° Discontinue TWIRLA during prolonged immobilization and, if feasible, stop TWIRLA at least 4 weeks before and through 2 weeks after
major surgery.
° Start TWIRLA no earlier than 4 weeks after delivery in women who are not breast-feeding.
° Before starting TWIRLA, evaluate any past medical history or family history of thromboembolism or thromboembolic disorders and
consider whether history suggests inherited or acquired hypercoagulopathy.
Arterial Events – CHCs increase the risk of cardiovascular events and cerebrovascular events, such as myocardial infarction and stroke,
particularly among older women (>35 years of age), smokers, and women with hypertension, dyslipidemia, diabetes, or obesity.
Please see additional Important Safety Information on next page and Brief Summary of full Prescribing Information.
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IMPORTANT SAFETY INFORMATION (con’t)
WARNINGS AND PRECAUTIONS (con’t)
• Liver Disease – Discontinue TWIRLA if jaundice develops.
• Risk of Liver Enzyme Elevations with Concomitant Hepatitis C Treatment – Discontinue TWIRLA prior to starting therapy
with the hepatitis C combination drug regimen ombitasvir/paritaprevir/ritonavir, with or without dasabuvir. TWIRLA can be restarted
approximately 2 weeks following completion of treatment with that combination drug regimen.
• Hypertension – Monitor blood pressure at routine visits and stop TWIRLA if blood pressure rises significantly. An increase in blood
pressure has been reported in women using CHCs, and this increase is more likely in older women with extended duration of use.
• Gallbladder Disease – Studies suggest CHCs increase the risk of developing gallbladder disease and may also worsen existing
gallbladder disease.
• Adverse Carbohydrate and Lipid Metabolic Effects –
° TWIRLA may decrease glucose tolerance. Carefully monitor prediabetic and diabetic women who are using TWIRLA.
° Consider alternative contraception for women with uncontrolled dyslipidemia. TWIRLA may cause adverse lipid changes. Women
with hypertriglyceridemia, or a family history thereof, may have an increase in serum triglyceride concentrations when using TWIRLA,
which may increase the risk of pancreatitis.
• Headache – If a woman using TWIRLA develops new headaches that are recurrent, persistent, or severe, evaluate the cause and
discontinue TWIRLA as indicated. Consider discontinuation of TWIRLA if there is any increased frequency or severity of migraines
during CHC use (which may be prodromal of a cerebrovascular event).
• Bleeding Irregularities and Amenorrhea – Women using TWIRLA may experience unscheduled bleeding, especially during the first
3 months of use, or experience absence of scheduled bleeding. If bleeding persists or occurs after previously regular cycles on TWIRLA,
or if scheduled bleeding does not occur, evaluate for causes such as pregnancy or, in the case of unscheduled bleeding, malignancy.
• Other Warnings and Precautions – Other warnings and precautions include depression, cervical cancer, increased serum
concentrations of binding globulins, hereditary angioedema, and chloasma.
ADVERSE REACTIONS
The following serious adverse reactions occurred in <1% of women who received TWIRLA: cholelithiasis, cholecystitis, major depression,
suicidal ideation, appendicitis, ectopic pregnancy, pneumonia, and gastroenteritis. A total of 4 VTEs in TWIRLA-treated patients were
identified in the phase 3 clinical trial. The most common adverse reactions (≥2%) in clinical trials for TWIRLA are application site
disorders, nausea, headache, dysmenorrhea, and increased weight.
Patients should be counseled that TWIRLA does not protect against HIV infection (AIDS) and other sexually transmitted
infections (STIs).
DRUG INTERACTIONS
Drugs or herbal products that induce certain enzymes, including CYP3A4, may decrease the effectiveness of TWIRLA or increase
breakthrough bleeding. Counsel patients to use a back-up or alternative method of contraception when enzyme inducers are used
with TWIRLA.
This is not a comprehensive list of safety information related to TWIRLA.
Please see full Prescribing Information, including BOXED WARNING.
To report SUSPECTED ADVERSE REACTIONS, call 1-855-888-2467 or report via the FDA MedWatch Program at www.fda.gov/medwatch
or 1-800-FDA-1088.
References: 1. Xulane [prescribing information]. Morgantown, WV: Mylan Pharmaceuticals; 2020. 2. Humes KR, Jones NA, Ramirez RR. Overview of Race and Hispanic Origin: 2010.
Washington, DC: US Census Bureau; 2011.
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TWIRLA® (levonorgestrel and ethinyl estradiol) transdermal system
BRIEF SUMMARY (For full Prescribing Information, see package insert)
Women should be informed that this product does not protect against HIV
infection (the virus that causes AIDS) or other sexually transmitted diseases.
WARNING: CIGARETTE SMOKING AND SERIOUS CARDIOVASCULAR EVENTS
and CONTRAINDICATED IN WOMEN WITH A BMI ≥30 kg/m2
See full prescribing information for complete boxed warning
• TWIRLA is contraindicated in women over 35 years old who smoke.
Cigarette smoking increases the risk of serious cardiovascular events
from combined hormonal contraceptive (CHC) use.
• TWIRLA is contraindicated in women with a BMI ≥30 kg/m2. Compared
to women with a lower BMI, women with a BMI ≥30 kg/m2 had reduced
effectiveness and may have a higher risk for venous thromboembolic
events.
INDICATION AND USAGE

TWIRLA is a combination of levonorgestrel, a progestin, and ethinyl estradiol, an estrogen,
indicated as a method of contraception for use in women of reproductive potential with a BMI
<30 kg/m2 for whom a combined hormonal contraceptive is appropriate.

Limitations of Use

Consider TWIRLA’s reduced effectiveness in women with a BMI ≥25 to <30 kg/m2 before
prescribing.

CONTRAINDICATIONS
TWIRLA should not be used in women with any of the following conditions:
• At high risk for arterial or venous thromboembolic events.
• Headaches with focal neurological symptoms, migraine headaches with aura
• Women over 35 years of age with any migraine headache [see Warnings and Precautions]
• BMI ≥30 kg/m2
• Liver tumors (benign or malignant), acute viral hepatitis, or severe (decompensated)
cirrhosis, or liver disease
• Undiagnosed abnormal uterine bleeding
• Pregnancy, given there is no reason to use CHCs during pregnancy
• Breast cancer or other estrogen- or progestin-sensitive cancer, now or in the past
• Hypersensitivity to any components of TWIRLA. Observed reactions include itching and
irritation at the TDS application site
• Use of Hepatitis C drug combinations containing ombitasvir/paritaprevir/ritonavir, with or
without dasabuvir, due to the potential for alanine aminotransferase (ALT) elevations

WARNINGS AND PRECAUTIONS
Thromboembolic Disorders and Other Vascular Conditions

Stop TWIRLA if an arterial or venous thromboembolic event occurs.
Stop TWIRLA if there is unexplained loss of vision, proptosis, diplopia, papilledema, or retinal
vascular lesions. Evaluate for retinal vein thrombosis immediately.
Discontinue TWIRLA during prolonged immobilization and resume treatment based on clinical
judgement. If feasible, stop TWIRLA at least 4 weeks before and through 2 weeks after major
surgery or other surgeries known to have an elevated risk of thromboembolism.
Start TWIRLA no earlier than four weeks after delivery in women who are not breast-feeding.
The risk of postpartum thromboembolism decreases after the third postpartum week, whereas
the likelihood of ovulation increases after the third postpartum week.
Before starting TWIRLA, evaluate any past medical history or family history of thromboembolism
or thromboembolic disorders. Consider whether the history suggests an inherited or acquired
hypercoagulopathy.

Liver Disease

Elevated Liver Enzymes
Discontinue TWIRLA if jaundice develops. Acute liver test abnormalities may necessitate the
discontinuation of CHC use until the liver tests return to normal and CHC causation has been
excluded.
Liver Tumors
CHCs increase the risk of hepatic adenomas. Rupture of hepatic adenomas may cause death
from abdominal hemorrhage. Studies have shown an increased risk of developing hepatocellular
carcinoma in long-term (>8 years) CHC users.

Risk of Liver Enzyme Elevations with Concomitant Hepatitis C Treatment

In clinical trials with Hepatitis C combination drug regimens containing ombitasvir/paritaprevir/
ritonavir, with or without dasabuvir, ALT elevations >5 times the upper limit of normal (ULN),
including some cases >20 times the ULN, were significantly more frequent in women using
ethinyl estradiol-containing medications, such as CHCs. Discontinue TWIRLA prior to starting
therapy with the combination drug regimen ombitasvir/paritaprevir/ritonavir, with or without
dasabuvir. TWIRLA can be restarted approximately 2 weeks following completion of treatment
with the Hepatitis C combination drug regimen.

Hypertension

For all women, including those with well-controlled hypertension, monitor blood pressure at
routine visits and stop TWIRLA if blood pressure rises significantly. An increase in blood pressure
has been reported in women using CHCs, and this increase is more likely in older women with
extended duration of use.

OBGYN1020_049-053_Agile.indd 52
102788_009_twirla_hcp_soon_cntobgyn_fa.indd 4

Age-Related Considerations

The risk for cardiovascular disease and prevalence of risk factors for cardiovascular disease
increase with age. Consider the presence of underlying risk factors that may increase the risk of
cardiovascular disease or VTE, particularly before initiating a CHC for women over 35 years,
such as; hypertension, diabetes, dyslipidemia, obesity.

Gallbladder Disease

Studies suggest an increased risk of developing gallbladder disease among CHC users. Use of
CHCs may also worsen existing gallbladder disease. A past history of CHC-related cholestasis
predicts an increased risk with subsequent CHC use. Women with a history of pregnancy-related
cholestasis may be at an increased risk for CHC-related cholestasis.

Adverse Carbohydrate and Lipid Metabolic Effects

Hyperglycemia
TWIRLA may decrease glucose tolerance. Carefully monitor prediabetic and diabetic women
who are using TWIRLA.
Dyslipidemia
Consider alternative contraception for women with uncontrolled dyslipidemia. TWIRLA may
cause adverse lipid changes. Women with hypertriglyceridemia, or a family history thereof, may
have an increase in serum triglyceride concentrations when using TWIRLA, which may increase
the risk of pancreatitis.

Headache

If a woman using TWIRLA develops new headaches that are recurrent, persistent, or severe,
evaluate the cause and discontinue TWIRLA if indicated. Consider discontinuation of TWIRLA if
there is any increased frequency or severity of migraines during use (which may be prodromal
of a cerebrovascular event).

Bleeding Irregularities and Amenorrhea

Unscheduled and Scheduled Bleeding and Spotting
Women using TWIRLA may experience unscheduled (breakthrough or intracyclic) bleeding and
spotting, especially during the first three months of use. Bleeding irregularities may resolve over
time or by changing to a different contraceptive product. If bleeding persists or occurs after
previously regular cycles on TWIRLA, evaluate for causes such as pregnancy or malignancy.
Amenorrhea and Oligomenorrhea
Women who use TWIRLA may experience absence of scheduled (withdrawal) bleeding, even if
they are not pregnant.
If scheduled bleeding does not occur, consider the possibility of pregnancy. If the woman has
not adhered to the prescribed dosing schedule, consider the possibility of pregnancy at the time
of the first missed period and perform appropriate diagnostic measures. If the woman
has adhered to the prescribed dosing schedule and misses two consecutive periods, rule out
pregnancy.
After discontinuation of TWIRLA, amenorrhea or oligomenorrhea may occur, especially if these
conditions were pre-existent.

Depression

Carefully observe women with a history of depression and discontinue TWIRLA if depression
recurs to a serious degree. Data on the association of CHCs with onset of depression or
exacerbation of existing depression are limited.

Cervical Cancer

Some studies suggest that CHCs are associated with an increase in the risk of cervical cancer or
intraepithelial neoplasia. There is controversy about the extent to which these findings are due
to differences in sexual behavior and other factors.

Effect on Binding Globulins

The estrogen component of TWIRLA may raise the serum concentrations of thyroxine-binding
globulin, sex hormone-binding globulin, and cortisol-binding globulin.

Hereditary Angioedema

In women with hereditary angioedema, exogenous estrogens may induce or exacerbate
symptoms of angioedema.

Chloasma

Chloasma may occur with TWIRLA use, especially in women with a history of chloasma
gravidarum. Advise women with a history of chloasma to avoid exposure to the sun or ultraviolet
radiation while using TWIRLA.

ADVERSE REACTIONS
CLINICAL TRIAL EXPERIENCE

The safety of TWIRLA was evaluated in a 12-month, multicenter, open-label, single-arm clinical
trial conducted in the United States. Women applied TWIRLA (120 mcg LNG/30 mcg EE) for 13
28-day treatment cycles. One treatment cycle is defined as three consecutive weeks that one
TWIRLA TDS is applied for seven-day wear followed by one week that TWIRLA is not applied.
The most common adverse reactions that occurred in ≥2% of the 2,031 women that used
TWIRLA were: application site disorder (6.2%), nausea (4.1%), headache (3.6%), dysmenorrhea
(2.3%) and weight increased (2.0%).
Venous Thromboembolic Events (VTEs)
A total of four VTEs (including pulmonary embolism and deep vein thrombosis) in
TWIRLA-treated patients were identified in the clinical trial. Of these, all were in women with a
BMI ≥30 kg/m2.
Other Serious Adverse Reactions
The following serious adverse reactions occurred in <1% of women who received TWIRLA:
cholelithiasis, cholecystitis, major depression, suicidal ideation, appendicitis, ectopic pregnancy,
pneumonia, and gastroenteritis.
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DRUG INTERACTIONS
Effects of Other Drugs on Combined Hormonal Contraceptives

CYP3A4 inhibitors such as itraconazole, voriconazole, fluconazole, grapefruit juice, or
ketoconazole may increase systemic exposure of the estrogen and/or progestin component of
CHCs. Concomitant use of CHCs with metabolic enzyme inducers may decrease the plasma
concentrations of the estrogen and/or progestin component of CHCs, potentially diminishing
effectiveness. Counsel women to use a backup or alternative method of contraception when
enzyme inducers are used with TWIRLA.
Significant increases and/or decreases in systemic exposure of the estrogen and or progestin
have been noted when CHCs are co-administered with some HIV protease inhibitors, HCV
protease inhibitors, and some non-nucleoside reverse transcriptase inhibitors.

Effects of Combined Hormonal Contraceptives on Other Drugs

Concomitant use of CHCs with lamotrigine, acetaminophen, morphine, salicylic acid, and
temazepam may decrease systemic exposure of these drugs. Concomitant use of CHCs with
thyroid hormone replacement therapy or corticosteroid replacement therapy may increase
systemic exposure of thyroid-binding and cortisol-binding globulin. Concomitant of other
drugs (e.g., cyclosporine, prednisolone, theophylline, tizanidine, and voriconazole), may
increase systemic exposure of these drugs.

USE IN SPECIFIC POPULATIONS
Pregnancy

Discontinue TWIRLA if pregnancy occurs. Epidemiologic studies and meta-analyses have not
found an increased risk of genital or non-genital birth defects following exposure to CHCs
before conception or during early pregnancy.

Lactation

Contraceptive hormones and/or metabolites are present in human milk. CHCs can reduce milk
production in breastfeeding women. This reduction can occur at any time but is less likely
to occur once breastfeeding is well established. Advise the nursing woman to use another
method of contraception until she discontinues breastfeeding. No studies have been conducted
on the use of TWIRLA in breastfeeding women.

OVERDOSAGE

There have been no reports of serious adverse outcomes from overdose of CHCs, including
ingestion by children. Overdose may cause uterine bleeding in women and nausea. In case of
suspected overdose, the TWIRLA TDS should be removed and symptomatic treatment given.

PATIENT COUNSELING INFORMATION

See FDA-approved patient labeling (Patient Information and Instructions for Use).
• Advise the woman that cigarette smoking increases the risk of serious cardiovascular
events from CHC use. Women who are over 35 years old and smoke should not use
TWIRLA.
• Advise the woman that an increased risk of VTE compared to non-users of CHCs is
greatest after initially starting a CHC or restarting (following a 4-week or greater
interruption in intake) the same or a different CHC.
• TWIRLA is not to be used during pregnancy. Instruct the woman to stop TWIRLA if
pregnancy is confirmed during treatment.
• Advise the woman that TWIRLA does not protect against HIV infection and other sexually
transmitted infections.
• Apply one TDS weekly for 3 weeks followed by one TDS free week. Instruct women what
to do in the event TDS change is missed.
• Postpartum women who have not yet had a period when they start TWIRLA need to use
an additional method of contraception until they have used the TDS for one week.
• A back-up or alternative method of contraception is needed when enzyme inducers are
used with TWIRLA.
• TWIRLA may reduce breast milk production. This is less likely to occur if breast-feeding
is well established. When possible, nursing women should use other methods of
contraception until they have discontinued breast-feeding.
• Amenorrhea may occur. Advise the woman to contact a health care provider in the event
of amenorrhea in two or more consecutive cycles or in case of symptoms of pregnancy
such as morning sickness or unusual breast tenderness.
• Resumption of fertility after discontinuing TWIRLA is expected.
• Advise women to avoid frequent or prolonged water exposure and to avoid use of large
amounts of body lotions or oils. Advise women to check the TDS for partial or complete
TDS detachment daily and after frequent or prolonged water exposure.

Manufactured by:
Corium International, Inc.
4558 50th Street, SE
Grand Rapids, MI 49512
Manufactured for:
Agile Therapeutics, Inc.
101 Poor Farm Rd.
Princeton, NJ 08540
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LEGALLY SPEAKING
by ANDREW I. KAPLAN, ESQ

Was this a failure to
diagnose ovarian failure?
The outcome in this case underscores the need for solid documentation,
especially when one of the defendants has passed.
Factual Summary
On March 24, 2014, a 26-year-old female patient began treatment with the
defendants’ practice, when she was
examined and evaluated by Defendant
A. The patient completed a questionnaire, in which she documented the
reason for the appointment as “irregular period/other symptoms having to
do with that.” She did not specify any
other symptoms. The patient reported
her last menstrual period (LMP) as
occurring on Nov. 29 to Dec. 8, 2013,
and again on Feb. 3, 2014. She had no
past obstetrical history. Her gynecologic history was negative for sexually
transmitted diseases (STD) and pelvic
inflammatory disease. Her medical history was pertinent for anxiety,
but she was no longer on fluoxetine.
Her mother had ovarian cancer but
both parents were alive and well. The
patient smoked ½ packs of cigarettes
per day. She had no known drug allergies. Defendant A referred her for lab
work including a complete metabolic
panel, complete blood count (CBC),
and hormone levels. Bloodwork was
performed on April 10, 2014 and re-

ported to Defendant A on April 16. The
triiodothyronine (T3) uptake was high
at 36. The luteinizing hormone (LH)
was 1.8 with follicle-stimulating hormone (FSH) at 8.0. The prolactin was
12, dehydroepiandrosterone 235, and
testosterone 17. The lab report contains the following reference ranges:
follicular phase (2.5-10.2 mIU/mL);
mid-cycle peak (3.1-17.7 mIU/mL);
luteal phase (1.5-9.1 mIU/mL); and
postmenopausal (23-116.3 mIU/mL).
Prolactin levels were reported as 12.0
ng/mL, with a reference range of postmenopausal (2-20 ng/mL); pregnant
(10-209 ng/mL); non-pregnant (3-39
ng/mL). On April 16, the patient also
presented to codefendant’s perinatal
services clinic for a pelvic sonogram
due to amenorrhea “on and off for the
past 6 months.” Her last menstrual period was documented as April 5. The
impression was normal pelvic sonogram with no adnexal masses noted.
There was no free fluid seen. The
endometrial stripe was within normal
limits. Clinical correlation and follow
up was recommended.
A progesterone level was drawn

on April 29. The result was .4 ng/
mL, with reference ranges as follows:
Follicular phase (.0-1.1 ng/mL), midfollicular (0.0 – 1.0 ng/mL), mid-cycle
(.5-1.7 ng/mL), luteal phase (1.0-21
ng/mL), mid-luteal (6.0-24 ng/mL),
post-menopausal (0.0-1.0 ng/mL),
oral contraceptives (.3-.9 ng/mL).
On Sept. 6, the patient presented
to her primary care physician (PCP)
with complaints of a pelvic infection
that had been diagnosed by a walk-in
clinic the day earlier. Her PCP advised
her to follow up with her gynecologist
and follow the antibiotics recommendations of the walk-in clinic. There
was no discussion of amenorrhea documented in the records at this visit.
Approximately six weeks later, on
Oct. 27, the patient returned to the
defendants’ practice, and was evaluated by Defendant A. The exam and
findings were generally negative.
Cultures were taken for gonorrhea
and chlamydia, as well as urine culture and sensitivity tests. Defendant
A diagnosed a yeast infection and
prescribed fluconazole. The cultures
for gonorrhea, chlamydia and a urine

Andrew I Kaplan, Esq is a partner at Aaronson, Rappaport, Feinstein & Deutsch, LLP in New York City, specializing in medical malpractice defense
and healthcare litigation. This case was handled by one of his partners.
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culture were negative.
On Dec. 15, the patient presented
to her PCP with complaints of missed
periods, requesting a pregnancy test.
Her PCP did a pregnancy test, which
was negative. He recommended follow up with her ob/gyn. On Feb. 3,
2015, she again returned to her PCP
with complaints of not feeling well,
including headache and anxiety. She
was evaluated and the working plan
included follow up with her ob/gyn,
diet, exercise, water intake, and to go
to the ER if her symptoms persisted.
On May 11, she presented again to
her PCP’s office for “routine gynecological treatment.” She reported she
was “feeling well and with no complaints.” Her last menstrual period
was documented as April 27. The plan
was for blood work including CBC,
a metabolic panel, STD screenings,
thyroid levels, and to return to the office for routine care as needed.
On May 18, nearly six months after
her PCP first advised her to return to her
ob/gyn for follow-up care, the patient
returned to Defendant A’s office, this
time for a possible yeast infection with
itchy discharge. Fluconazole 150 mg
by mouth once a day was prescribed.
On June 1, the patient returned with
concerns of a possible lost tampon. Defendant A performed an internal exam,
found no lost tampon, and prescribed
metronidazole 0.75 vaginally at bedtime
for five days for bacterial vaginosis.
On Aug. 27, she returned to her
PCP, for a sick visit due to an upper respiratory infection. Her last menstrual period was documented as Aug. 6.
On Nov. 5, the patient returned
to the defendants’ practice and was
seen by Defendant B. The chief complaint was bacterial vaginosis. A vaginal culture and a urine culture were
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obtained. Defendant B prescribed
metronidazole, and nystatin and
triamcinolone acetonide cream. Defendant B also discussed birth control
options with the patient. According to
the plaintiff, she had bad experiences
with birth control in the past, and
was reluctant to go on them again.
On Dec. 7, the patient saw Defendant
A. According to the record, the plan

lab report contained the following
reference ranges: follicular phase
(3.5-12.5 mIU/mL); mid-cycle peak
(4.7 – 21.5 mIU/mL); luteal phase
(1.7-7.7 mIU/mL); and postmenopausal (25.8-134.8 mIU/mL).
On Aug. 21, the patient returned
to non-party ob/gyn’s office. Her last
menstrual cycle had been 3 months
earlier. The plan was to repeat labs in

ON SEPT. 1, THE PATIENT PRESENTED TO A NON-PARTY
SPECIALIST FOR A FERTILITY EVALUATION. SHE
REPORTED HER LAST MENSTRUAL PERIOD AS JUNE 10.

ON SEPT. 7, HER OVARIES WERE “QUIET.”
was to check labs and birth control
pills were prescribed. On Dec. 14,
she went for blood work, which came
back abnormal. The FSH was in the
menopausal range at 25.1 IU/L.
On Dec. 21, the patient called the
defendants’ clinic, stating that she
had a repeat bacterial infection. A
prescription for metronidazole was
called to her pharmacy. This was the
last contact that the plaintiff had with
the defendants’ office.
On Feb. 1, 2016, the patient presented for the first time to the offices
of non-party ob/gyn. She reported
her last menstrual period started on
Jan. 18, 2016. She reported frequent
bacterial infections and amenorrhea.
She was diagnosed with bacterial
vaginosis, and prescribed clindamycin. No further work up was performed at this time, despite the report
of amenorrhea during this visit.
Six months later, on Aug. 11, she
returned to non-party ob/gyn’s office
for further evaluation and treatment
of a yeast infection. At this visit, she
was sent for further blood work. FSH
was reported as 70.9 mIU/mL. The

one month and then start birth control
pills. On Aug. 22, the patient had a sonogram with non-party ob/gyn that was
interpreted to be within normal limits.
That was the last contact the plaintiff
had with non-party ob/gyn’s office.
On Sept. 1, the patient presented
to a non-party specialist for a fertility
evaluation. She reported her last menstrual period as June 10, 2016. On Sept.
7, her ovaries were “quiet.” On Sept. 21,
her right and left ovaries showed 2-3
follicles each. In 2017, she went to see
a new ob/gyn, who treated her symptoms with an estradiol transdermal
system and progesterone. She last had
her period in the summer of 2018.

Allegations
The plaintiff alleged that from March
2014 through December 2015, the
defendants failed to timeline and
properly consider lab and sonogram
results, failed to order further studies,
failed to refer the plaintiff to a fertility
specialist, and failed to consider her
complaints and concerns. As a result,
she claimed she was put into early
ovarian failure and rendered infertile.
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Discovery

period in question. He felt strongly that
The plaintiff testified that prior to her
the appropriate workup was done, there
treatment with Defendant B she had
was no reason to repeat the testing after
some “weird body issues” including
April 2014, and when it was repeated in
body aches, joint pains as well as headlate 2015 and came back suspicious, the
aches, fatigue, and anxipatient never returned
ety. The symptoms began
to the office.
to snowball into one anOur expert felt the
For more
other; and she reported
care was defensible. He
Legally Speaking
that hot flashes and
explained that irregular
columns visit
dizziness started around
periods in patients of this

(which is the next time her FSH was tested), our expert maintained that no additional testing was needed. There was
evidence that the patient did continue to
have periods. For example, when a sonogram was done on April 14, the LMP
was listed as April 5, 2014, and there was
a June 1, 2015, visit for a possible lost
tampon. Additionally, after the patient
left the defendants’ care in December
2015, there was an LMP listed of Jan. 18,
2016, at her subsequent treater’s office.
Once the initial labs came back within
normal limits and once the sonogram
on April 14 showed normal ovaries with
a left-side ovary that was ovulating, there
was no reason to suspect the patient was
going into ovarian failure. He felt the
patient should have been advised of her
elevated FSH in August 2015, but that at
that point the die was cast and it would
not have altered outcome.

contemporaryobgyn.net/
July of 2016. She reported
age are very common
legally-speaking
that from about 2010 to
and ovarian failure is
2013 her periods were
“last on the list” within
regular on a 28-31 day cythe differential. He said
cle lasting 4-6 days, and she would have
that stress is the primary reason for irsome typical symptoms of PMS such as
regular periods and they may also be
cramping, but no other complaints of
the result of weight loss, exercise, and
abnormal periods. In 2014, she started
a host of other factors. For that reason,
noticing abnormal periods. This is
the standard of care does not call for
when she started treatment with the
automatic lab testing when patients
defendants. She defined abnormal as
present with these complaints. The lab
“not as frequent and not on a schedule.”
results consisted of an FSH of 8.0 and
Result
She also started suffering from frequent
an LH of 1.8. The patient also had low
After all depositions were concluded
bacterial infections. She also testified
progesterone and Defendant A put her
we moved for summary judgment disthat during one visit Defendant A stated
on medication for that reason. An FSH
missal of the case. While the motion
that she should “consider yourself
of 8.0 was perfectly normal and no furwas pending, but prior to opposing,
lucky. No girl wants her period. Come
ther workup was required at that point.
the patient’s attorney contacted our
back and see me when you want kids.”
While the plaintiff took the position that
office seeking a reasonable settlement
She recalled a discussion over being put
further lab work should have been done
as to the estate of Defendant A. Ultion birth control, but she did not want
when the patient returned on several
mately the case settled for $25,000.
to go on it because of past experiences.
occasions up through December 2015
She was told by subsequent physicians
that she had the FSH level of a “menoAnalysis
pausal woman.” She also testified that
Putting aside the opportunity to resolve this case for less than the cost of trying it,
had she known earlier she could have
the matter settled primarily for two reasons. The first reason was the absence of
used fertility preserving treatment such
any documentation by the defendants of awareness or follow-up with the patient
as freezing her eggs. The fertility specialfor the elevated FSH in November 2015. Whether or not the die was cast, as it
ist advised her that it was too late for
were, documenting acknowledgment of the abnormal results and discussion with
egg retrieval; however, she was a good
the patient still was required. This became even more necessary here, where Decandidate for in vitro fertilization. Unfendant A passed before he could testify in response to the patient’s assertion that
fortunately, Defendant A passed away
he downplayed her complaints and test results to her detriment. Absent an opshortly after the commencement of the
portunity to produce a witness to rebut those assertions, and given the reasonable
litigation. Defendant B had no recollecdemand, the decision was made to resolve the matter rather than risk a sympation of this patient, having only treated
thetic verdict, despite the defensibility of the care. 
her on one occasion during the time
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Virginia!

Provide high-quality patient care as a full-time OB/GYN
Hospitalist. Put the passion back into practicing medicine by
joining our upcoming OB/GYN Hospitalist program at Innova
Loudoun Hospital in Leesburg, Virginia.
Full-time: Enjoy a flexible schedule providing a great work-life
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We ask you are proficient in the full breadth of the OB/GYN
specialty, demonstrate clinical excellence with superior
communication skills and are willing to drive patient safety
and quality initiatives required by TeamHealth’s Patient Safety
Organization.

8th BI-ANNUAL

MFM BOARD REVIEW
COURSE
JANUARY 17 - 20, 2021
BALTIMORE, MD

EXAMPro
YOUR ANSWER TO THE BOARDS

MOCK ORALS | CASE LIST / THESIS REVIEWS

410.580.2970

ADVERTISER INDEX

Companies featured in this issue

To obtain additional information about products and services advertised in this issue, use the contact information below.
This index is provided as an additional service. The publisher does not assume any liability for errors or omissions.

TeamHealth is an industry leader in providing integrated
hospital-based services and offers the ability to grow
professionally through CME and training created and
provided by the TeamHealth Institute.

To learn more about this role and other opportunities,
contact Courtney Dyer at 865.254.0863,
Courtney_Dyer@teamhealth.com or
teamhealth.com/join.

Narrow your candidate search to the best.
Place a recruitment ad in Contemporary OB/GYN®
Joanna Shippoli
National Account Manager, Healthcare Careers
(440) 891-2615 • jshippoli@mjhlifesciences.com

DILAPAN-S
..................................................................................................................... 7
www.DilapanS.us.com

ABBVIE
Orilissa.............................................................................................. Cover 2
www.orilissa.com/hcp

HOLOGIC
Cervical Cancer ................................................................................ Cover 4
www.hologic.com/WomenStories
Cervical Cancer Screening Guidelines ..................................................... 20
Black Woman’s Health Imperative ............................................................ 26

AGILE THERAPEUTICS
Twirla.......................................................................................................... 49
www.twirla.com

INDIANA UNIVERSITY HEALTH
Riley Children’s Health ...................................................................... Outsert
www.rileychildrens.org/fetalcenter

CONTEMPORARY OB/GYN
Partner Perspective .........................................................Tip-In Supplement
Supported by TherapeuticsMD

LABCORP
Integrated Genetics ................................................................................... 29
www.labcorp.com

Counseling Patients on Endometriosis ..................................................... 43
contemporaryobgyn.net/treat-endopain
Supported by Abbvie

PACIRA PHARMACEUTICALS, INC
Exparel....................................................................................................... 11
www.exparel.com/obgyn

Fractional CO2 Laser Treatment................................................................ 45
contemporaryobgyn.net/laser-vls
Supported by Candela

THERAPEUTICSMD
Annovera ................................................................................................... 34
www.annoverahcp.com

OCTOBER 2020

OBGYN1020_CV3_Classifieds.indd 57

CONTEMPOR ARY OB/GYN

57

9/28/20 12:36 PM

Marci S.
Two-time breast cancer survivor
See Marci’s story:
Hologic.com/womenstories

In a world that has often misunderstood women’s health, Hologic has always put women first.
Our mission to help you provide the highest quality of personalized care to women has never
wavered, and we’re committed to partnering with you to advance women’s health through
truth, expertise and scientific understanding.
At Hologic, we develop leading-edge technology based on a deep understanding of women’s
needs. We offer a broad range of solutions for screening, detecting and treating health
challenges throughout a woman’s life – from breast and cervical cancer to osteoporosis,
preterm birth and heavy periods. For you, that means greater certainty and confidence in the
diagnoses, decisions and treatments you provide to the women in your care.
Hologic.com/womenstories.
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Together, we’ll provide high quality care
to your pediatric neurosurgery patients.
Riley Fetal Center
The Riley Fetal Center, led by Neonatology and Maternal Fetal Medicine,
provides preeminent management of a broad range of complex and highrisk conditions while supporting families with coordinated care specific
to the needs of the patient. Multidisciplinary care conferences with families
bring together Maternal Fetal Medicine, Neonatology, and more than 40
Riley susbspecialists to develop delivery and treatment plans for patients
with complex fetal diagnoses.

Riley Hospital for Children is a nationally
recognized center of excellence in
providing care for children. In 2020,
10 of 10 specialties were ranked by
U.S. News & World Report.

Fetal Cardiology
Ranked 5th in the nation by U.S. News and World Report, the Riley Heart
Center offers the full continuum of heart care from fetuses and premature
newborns to adults surviving with congenital heart disease. Part of the
comprehensive Riley Fetal Center, our Fetal Cardiology Program offers
in-depth diagnostic imaging, thorough evaluation and individualized
counseling during pregnancy.
n

n

n

Nine Riley pediatric cardiologists—all with specialized training in fetal
cardiography—work closely with maternal fetal medicine (MFM) specialists
and obstetricians (OBs) to diagnose and manage congenital heart defects
in unborn babies. With unsurpassed screening expertise, our fetal cardiac
specialists help develop coordinated delivery and treatment plans.
High-quality ultrasound screening is critical for early diagnosis of congenital
heart conditions and advance care planning.
Our Cardiovascular Genetics Program includes 5 multidisciplinary clinics
with cardiology spanning the spectrum of genetic and inherited conditions,
providing family based care leading to earlier diagnosis of at-risk individuals
and earlier medical intervention to improve outcomes.

Learn more about the Fetal Center at
rileychildrens.org/fetalcenter
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Neonatology

Pediatric Neurosurgery

Offering the most advanced neonatology services
and ranked in the top 15 by U.S. News & World
Report, Riley at IU Health is home to a 60-bed,
Level IV Neonatal Intensive Care Unit (NICU).

The neurosurgery program at Riley Children’s Hospital
is ranked as one of the Top 25 programs in the country
by U.S. News and World Report. Our skilled team of
neurosurgeons manage brain, spine and nervous system
conditions in children of all ages, from infants to young adults.

Treating nearly 700 newborns each year, our
expert team, led by board-certified neonatologists,
delivers the highest level of care available for
neonatal patients in need of specialized, life-saving
services. From diagnosis through treatment, we
collaborate with Riley specialists in a number of
fields, as well as the full spectrum of surgical and
interventional subspecialists.

As one of the largest and most experienced pediatric
neurosurgery teams in the United States, Riley neurosurgeons
see patients from all over the world. Performing approximately
900 procedures annually, we routinely treat the most
complicated issues, including intractable epilepsy, spina
bifida, including myelomeningocele, benign and malignant
tumors, and blood vessel abnormalities in the brain.

Learn more about the Fetal Center at
rileychildrens.org/fetalcenter
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