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ABSTRACT & COMMENTARY

Mifepristone as an Adjunct to Misoprostol 
for Pregnancy Termination 
By Katherine Rivlin, MD, MSc

Assistant Professor, Obstetrics and Gynecology, The Ohio State University Medical Center, Columbus

SYNOPSIS: In this prospective, double-blind, randomized, placebo-controlled trial, pretreatment with 200 mg of mifepristone 24 to 48 
hours before labor induction using misoprostol significantly reduced time to delivery among demised fetuses between 14 and 28 weeks 
of gestation. Maternal complications were equivalent in both groups. 

SOURCE: Allanson ER, Copson S, Spilsbury K, et al. Pretreatment with mifepristone compared with misoprostol alone for delivery after 
fetal death between 14 and 28 weeks of gestation: A randomized controlled trial. Obstet Gynecol 2021;137:801-809.

M ifepristone, a progesterone antagonist, 
increases myometrial and cervical sensitivity to 
prostaglandins. A combination of mifepristone 

followed by misoprostol 24 to 48 hours later (when 
prostaglandin receptors have been primed) works well in 
both first- and second-trimester medication abortion. In the 
second trimester, this two-dose regimen shortens the length 
of labor induction and reduces the dose of misoprostol 
needed when compared to misoprostol alone for induced 
abortion.1 

Less is known about the utility of mifepristone following 
a fetal demise, and whether blocking the progesterone 
receptor adds benefit. The authors hypothesized that 
pretreatment with 200 mg of mifepristone 24 to 48 hours 
before labor induction with misoprostol could significantly 
decrease the interval to delivery when compared to placebo 

among demised fetuses from 14 to 28 weeks of gestation. 
From 2013 to 2016, the study team screened patients with 
a demised fetus between 14 and 28 weeks of gestation 
admitted to King Edward Memorial Hospital in Perth, 
Western Australia, for enrollment. Initially, the authors 
designed the trial to include pregnancies between 14 and 
24 weeks of gestation, but enrollment was slow. After eight 
months of recruitment, they expanded eligibility to include 
pregnancies 14 to 28 weeks of gestation. The primary 
aim of the study was to compare the time interval from 
initial misoprostol administration to delivery of the fetus 
between the mifepristone group and the placebo group. 
Secondary aims included the incidence of maternal side 
effects, such as postpartum blood loss, placental retention, 
need for manual placental extraction, blood transfusion, 
febrile illness, antiemetic and analgesic use, and patient 
satisfaction. 
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The investigators included patients with 
confirmed fetal demise between 14 0/7 and  
28 6/7 weeks of gestation. If the gestational age 
was unknown, a crown rump length of  
85 mm was the lower limit for inclusion. They 
excluded participants taking corticosteroids, 
with documented allergies to misoprostol or 
mifepristone, with a history of three or more 
cesarean deliveries, with ruptured membranes, 
in spontaneous labor, and participants who 
did not speak English or were unable to 
provide written consent. They randomized 
consenting participants in a 1:1 ratio to 
take 200 mg mifepristone or an identical 
placebo 24 to 48 hours before misoprostol 
administration. Investigators, participants, 
and study staff all were blinded to the 
randomization group. Then, participants left 
the hospital and returned at the time of their 
misoprostol induction. The protocol included 
administration of 400 mcg misoprostol 
vaginally every six hours for pregnancies 
between 14 and 24 weeks of gestation, and 
200 mcg misoprostol vaginally every four 
hours for pregnancies between 24 and 28 
weeks of gestation. 

In the United States, the Society of Family 
Planning generally recommends labor 
induction in the second trimester using  
400 mcg of misoprostol administered 
vaginally or sublingually every three hours 
or at higher doses than those used in this 
study.2 All participants received 10 units of 
oxytocin intramuscularly following delivery. 
Participant hemoglobin and hematocrit were 
checked before induction of labor and again 24 
hours after delivery. The study staff recorded 
vital signs throughout labor induction and 
measured nausea and pain through a visual 
analogue scale. Upon discharge, all participants 
completed a satisfaction questionnaire about 
their experiences. Initially, the study team 
planned to enroll 232 participants, but after 
three years of slow recruitment, they made 
a pragmatic decision to end the study at 66 
participants. This decision affected their power 
calculation in that they were unable to find 
differences in subgroups of participants. 

Among the 66 participants randomized, the 
median time to delivery was shorter in the 
mifepristone group (6.5 hours) compared  
to the placebo group (10.5 hours) (hazard 
ratio, 2.41; 95% confidence interval, 1.39-
4.17; P = 0.002). The mifepristone group 
received fewer doses of misoprostol compared 
to the placebo group (2.1 vs. 3.4; P = 0.002) 
and less total misoprostol (767.7 mcg vs. 
1,181.8 mcg; P = 0.003). There were no 
significant differences between the two groups 

in length of the third stage of labor, estimated 
blood loss, hemoglobin and hematocrit before 
or after delivery, or in vital signs. Procedure 
complications and readmissions were the same 
in both groups. On a scale from 0 to 10 (where 
0 is “much better than expected” and 10 is 
“much worse than expected”), participants in 
the placebo group rated the question “What 
did you think of the procedure?” worse than 
those in the mifepristone group (mean score, 
7.8 vs. 6.3; P = 0.035). Participants in both 
groups answered all other questions similarly. 

n COMMENTARY
This study adds to a growing body of literature 
supporting mifepristone as an adjunct to 
misoprostol for pregnancy termination.1,3 Time 
and again, the two-dose regimen is superior to 
misoprostol alone, almost regardless of context 
— in the first trimester, the second trimester, 
for medication abortion, for miscarriage 
management, or for fetal demise.4-6 Although 
this study ended before the team could recruit 
even a third of planned participants, they 
achieved their intended outcome of a 30% 
reduction in median duration of labor. 

One negative consequence of ending 
enrollment early was insufficient power to 
show a difference in adverse events. The 
team did show improved satisfaction in 
the mifepristone group, even with a small 
sample size. Perhaps with sufficient power, 
they could have shown more. This lack of 
power to detect differences in adverse events 
matters because the serious adverse risk profile 
of mifepristone is important. In 2000, the 
Food and Drug Administration approved 
mifepristone for use as part of a two-dose 
regimen with misoprostol for first-trimester 
medication abortion. This approval came in 
conjunction with the Risk Evaluation and 
Mitigation Strategy (REMS) requirements, 
whose purpose was to mitigate the serious risks 
associated with the drug. To comply with the 
REMS, prescribers must review the patient 
agreement form with the patient and provide 
them with a medication guide, which details 
the safe use of mifepristone. Then patients 
must sign the patient agreement form in the 
presence of the provider and indicate that they 
have received risk counseling. The REMS also 
specifically restricts the use of mifepristone to 
“clinics, medical offices, and hospitals” and 
bars its dispensing from retail pharmacies.7 
The American College of Obstetricians and 
Gynecologists calls the REMS requirements 
“outdated” as they “substantially limit access 
to this safe, effective medication.”8 This study, 
and countless others like it, indicates that not 
only does mifepristone bring minimal risk, 
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it may actually prevent harm — in this case it lowers the 
dose of misoprostol required, shortens labor, and improves 
patient satisfaction. In clinical practice, when mifepristone 
is easily available, this study clearly supports its use when 
inducing labor for fetal demise between 14 and 28 weeks. 
It shortens labor induction intervals and improves patient 
satisfaction. Yet whether mifepristone is easily available, 
unfortunately, has everything to do with burdens created 
by the REMS and little to do with the risk profile of the 
medication.  n
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ABSTRACT & COMMENTARY

BSO at Benign Hysterectomy:  
What Should We Be Recommending?
By Rebecca H. Allen, MD, MPH, Editor

SYNOPSIS: In this population-based retrospective cohort study, among 44,549 adult women undergoing hysterectomy in Ontario, 
Canada, there was marked variation between surgeons in bilateral salpingo-oophorectomy (BSO) rates after controlling for patient age and 
other factors. Approximately 41% of patients had no indication for the bilateral salpingo-oophorectomy in their records. 

SOURCE: Cusimano MC, Moineddin R, Chiu M, et al. Practice variation in bilateral salpingo-oophorectomy at benign abdominal 
hysterectomy: A population-based study. Am J Obstet Gynecol 2021;224:585.e1-585.e30.

Second to cesarean delivery, hysterectomy is one of the 
most common surgeries performed on women. Although 

removal of both fallopian tubes at the time of hysterectomy, 
also known as opportunistic salpingectomy, has increasingly 
become an accepted procedure to reduce the risk of future 
epithelial ovarian cancer, the question of whether to remove 
the ovaries has long been debated.1 In recent years, evidence 
has emerged that routine removal of the ovaries has negative 
consequences on subsequent cardiovascular health and 
mortality, especially if removed in premenopausal women.2 
The authors of this study sought to determine variation 
in bilateral salpingo-oophorectomy (BSO) practice at the 
surgeon level. 

This was a population-based, retrospective, cohort study 
using Ontario, Canada’s health research databases that 
include any residents who access healthcare. Women  
≥ 20 years of age undergoing benign hysterectomy from  
Jan. 1, 2014, to Dec. 31, 2018, were included. Exclusion 
criteria included non-Ontario residents; hysterectomy 
performed for emergent, malignant, or genetic susceptibility 
to cancer indications; and a history of previous breast or 
gynecologic cancer. The primary outcome was BSO at 
the time of hysterectomy. A secondary outcome was the 
“avoidable” BSO, which was defined as BSO performed 
without a documented indication, such as endometrial 

hyperplasia, endometriosis, and/or ovarian cysts. Patient 
demographic and clinical characteristics as well as surgeon 
characteristics were collected. Primary analyses were 
stratified by age (< 45 years, 45-54 years, and ≥ 55 years 
old), and a multivariable regression analysis was performed. 

A total of 44,549 women were included in the study, with 
706 unique surgeons, and 39.9% of patients underwent 
concurrent BSO. Approximately 48.3% of cases were open 
laparotomy and 51.7% were via the laparoscopic approach. 
The median age of the cohort was 44 years in women 
without a BSO compared to 51 years in the BSO group. 
The rates of BSO varied by age group, with 17%, 44%, 
and 84% of patients aged < 45, 45-54, and ≥ 55 years, 
respectively, undergoing the procedure. Among women 
who underwent BSO, 41% did not have a documented 
indication, and patients aged younger than 45 years of age 
were less likely to have a potential avoidable BSO compared 
to patients aged 45-54 years and ≥ 55 years (31.1% vs. 
44% vs. 43.2%, P < 0.001). There was significant variation 
between surgeons in the group aged 45-54 years, with 
surgeons accounting for 22% of the residual variation in 
that group even after adjustment for patient and surgeon 
factors, such as age, surgical approach, obesity, presence of 
other gynecologic conditions (abnormal uterine bleeding, 
fibroid tumors, endometriosis, ovarian cysts, premalignant 
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conditions, and prolapse), and surgeon factors (gender, 
specialty, country of graduation, year of graduation, and 
annual hysterectomy volume). Multivariable logistic 
regression revealed that the individual surgeon had the 
strongest influence on whether BSO was performed, 
followed by patient factors, such as benign ovarian cysts, 
premalignant disease, and morbid obesity. 

n COMMENTARY
The decision to remove the ovaries at the time of 
hysterectomy is a complex one and depends on multiple 
factors. The principle findings of this study are that BSO 
at benign hysterectomy is common but varies markedly 
between surgeons even after controlling for patient 
differences. This variance was most pronounced in the 
perimenopausal group aged 45-54 years. This is one 
of the first studies looking at differences at the surgeon 
level in the rates of BSO. The authors’ interpretation was 
that there still is a level of uncertainty among clinicians 
about whether to conserve or remove ovaries, especially 
in the perimenopausal age group. The study had several 
strengths since it included both inpatient and outpatient 
hysterectomies performed in the past decade and had the 
ability to analyze surgeon-level data. However, there were 
some limitations, including the lack of data regarding actual 
menopausal status, intraoperative findings, family history, 
and genetic testing. 

In the United States, it is estimated that the ovaries are 
removed during 40% to 50% of routine hysterectomies.2 
Traditionally, arguments in favor of removing the ovaries at 
the time of hysterectomy have included a decreased risk of 
breast and ovarian cancer in the future as well as a reduced 
risk of future surgery to remove the adnexa. However, 
we know now that surgical menopause is associated 
with increased mortality as the result from all causes, 
cardiovascular disease, decreased sexual and cognitive 
functioning, and osteoporosis.3 It turns out that the 
postmenopausal ovary continues to secrete androgens and 
plays an important role in overall health that cannot always 
be replaced by postoperative hormone therapy.  

In 2005, a Markov decision analysis to estimate the risk of 
prophylactic oophorectomy in women at average risk of 
ovarian cancer was published.4 The analysis balanced the 
risks of overall mortality and mortality from cardiovascular 
disease, hip fracture, stroke, ovarian cancer, and breast 
cancer. The model calculated that oophorectomy before age 
55 years had an 8.6% risk (and a 3.9% risk from ages  

56-59 years) of excess mortality as the result of 
cardiovascular disease. Ovarian preservation always 
was favored in the model because the relative risk of 
dying from ovarian cancer is dwarfed by the risk of 
cardiovascular disease and hip fracture. The authors of this 
decision analysis recommended that routine prophylactic 
oophorectomy should not be performed before age 65 
years. A more recent systematic review concluded, “Bilateral 
salpingo-oophorectomy offers the advantage of effectively 
eliminating the risk of ovarian cancer and reoperation but 
can be detrimental to other aspects of health, especially 
among women younger than age 45 years.”5 

Factors that are important to consider when counseling 
patients about whether prophylactic oophorectomy is 
best for them include age, menopausal status, and the 
presence of known pathogenic gene mutations or a family 
history of ovarian/breast cancer.3 According to the authors 
of one clinical algorithm, oophorectomy should not be 
recommended at age ≤ 45 years for patients at average risk 
of ovarian cancer unless there is pathology.2 In contrast, it 
is reasonable to offer BSO if the patient is 65 years of age 
or older. For the middle age group, ages 46-64 years, the 
authors suggest evaluating menopausal status. If patients 
are premenopausal, the risks of BSO may outweigh any 
benefits. For those who are menopausal, if they have a 
significant personal or family history of cardiovascular 
disease, dementia, or osteoporosis, they also may want to 
defer oophorectomy. Ultimately, the decision should be 
arrived at through a process of shared decision-making 
between the surgeon and patient, taking into account the 
patient’s individual preferences and risk factors.   n
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Standard-Dose vs. High-Dose Oxytocin  
for Labor Augmentation
By Ahizechukwu C. Eke, MD, PhD, MPH 

Assistant Professor in Maternal Fetal Medicine, Division of Maternal Fetal Medicine, Department of Gynecology & 
Obstetrics, Johns Hopkins University School of Medicine, Baltimore
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SYNOPSIS: In this randomized clinical trial of standard-dose vs. high-dose oxytocin regimens for labor augmentation among 1,003 
nulliparous women, the primary outcome (cesarean delivery) was similar between the two groups. However, secondary outcomes were 
lower, labor duration was shorter, and umbilical artery acidemia occurred less frequently. 

SOURCE: Son M, Roy A, Stetson BT, et al. High-dose compared with standard-dose oxytocin regimens to augment labor in nulliparous 
women: A randomized controlled trial. Obstet Gynecol 2021;137:991-998.

Oxytocin is the most common medication used in 
obstetrics (either alone or in combination with 

mechanical methods and prostaglandin E1/E2 analogues) 
for labor induction, labor augmentation, and the 
management of postpartum hemorrhage.1 Because of its 
ubiquitous use, medical errors related to oxytocin use during 
labor are some of the most common in obstetrics practice, 
such that the Institute for the Safety of Medical Practice lists 
oxytocin as one of the few medications with which caution 
should be exercised during its use.2 

Oxytocin is an effective stimulant of uterine contractions. 
When used intravenously for labor augmentation, it is 
started at an initial dose of 0.5 mU/minute to 2 mU/minute 
(standard dose) or at 4 mU/minute to 6 mU/minute (high 
dose) to augment labor, with incremental doses of 0.5 
mU/minute to 2 mU/minute (standard dosing) or 3 mU/
minute to 6 mU/minute (for high-dosing regimens) at 20- 
to 30-minute intervals.3 With continuous administration 
during labor augmentation, oxytocin reaches steady state 
at approximately 20-30 minutes.3,4 It is metabolized rapidly 
and has a plasma half-life of approximately 8-10 minutes; 
it is eliminated completely from maternal circulation in 
approximately 30 minutes after cessation of intravenous 
infusion. Since oxytocin has a relatively short plasma 
half-life, its adverse effects (nausea, vomiting, headaches, 
hypotension, and syndrome of inappropriate antidiuretic 
hormone secretion) are relatively uncommon. Because 
of the relatively safe profile of oxytocin, it is the agent of 
choice for labor induction. Although there have been several 
studies comparing low- vs. high-dose oxytocin in labor 
augmentation, the optimal dose of oxytocin to use for labor 
augmentation is difficult to determine, since oxytocin has 
varying degrees of efficacy.5 Therefore, Son and colleagues 
designed this study to determine the effects of standard-dose 
vs. high-dose oxytocin regimens when used in nulliparous 
women.6 

This study was a double-blind, superiority, randomized 
controlled trial conducted primarily at the Northwestern 
Memorial Hospital in Chicago. Inclusion criteria were 
nulliparous pregnant women ≥ 36 weeks of gestation 
admitted after spontaneous labor, and who subsequently 
needed labor augmentation because of slow labor 
progression. Women were excluded if they were non-English 
speaking, < 18 years of age, multiparous, had a history 
of prior uterine surgery (e.g., prior myomectomy), had 
abnormal fetal presentations, or had lethal fetal anomalies. 
Women undergoing induction of labor and women who 
could not provide informed consent also were excluded.6 
Participants were randomized to a 1:1 ratio. 

The primary outcome was cesarean delivery. Maternal 
secondary outcomes included intrapartum clinical 
chorioamnionitis, labor duration after commencement 

of oxytocin for augmentation, postpartum hemorrhage 
rate, and endometritis postpartum.6 Perinatal secondary 
outcomes included neonatal acidemia at birth (umbilical 
artery pH less than 7.0 or base excess greater than 12 
mmol/L), five-minute Apgar score ≤ 3, admission to the 
neonatal intensive care unit (NICU), and perinatal death. In 
addition, a composite outcome of perinatal morbidity and 
mortality was defined as the occurrence of one or more of 
the following: major birth injury, neonatal seizure, neonatal 
encephalopathy, severe respiratory distress requiring 
cardiorespiratory support or ventilation > 12 hours, 
neonatal sepsis, receipt of hypothermic treatment (cooling), 
or perinatal fetal death.6 

From September 2015 to September 2020, 1,003 
nulliparous pregnant women met inclusion criteria after 
26,894 women were screened for eligibility. Five hundred 
two women were randomized to the high-dose oxytocin 
arm, and 501 women were randomized to the standard 
oxytocin group. The baseline characteristics were similar 
in both groups. The primary outcome (cesarean delivery 
rate) was 14.5% in the high-dose group and 14.4% in the 
standard-dose groups (1.01; 95% confidence interval [CI], 
0.75, 1.37; P = 0.94).6 Nulliparous women randomized 
to the high-dose oxytocin regimen had an appreciably 
shorter duration of labor compared to nulliparous women 
randomized to the standard oxytocin group (9.1 hours  
vs. 10.5 hours; mean difference, 1.4 hours; 95% CI,  
-2.2 hours to -0.6 hours). Interestingly, nulliparous 
women randomized to the high-dose oxytocin regimen 
were significantly less likely than those randomized to the 
standard-dose regimen to develop clinical chorioamnionitis 
(10.4% vs. 15.6%; relative risk [RR], 0.67; 95% CI, 
0.48, 0.92). The rates of endometritis and postpartum 
hemorrhage were similar between the two groups. There 
were no cases of uterine rupture, hysterectomy, stillbirth, 
neonatal death, or maternal death, and no difference in the 
rates of umbilical artery acidemia (RR, 0.55; 95% CI, 0.29-
1.04), five-minute Apgar score ≤ 3, NICU admission, and 
the severe perinatal morbidity composite.6

n COMMENTARY
Because of oxytocin’s half-life of approximately 8-10 
minutes and a time to achieve steady state of approximately 
20 minutes, the incremental dosing interval usually is 20-30 
minutes.3 Irrespective of dosing regimen, the American 
College of Obstetricians and Gynecologists (ACOG) 
recommends that labor and delivery units of hospitals in 
the United States should develop guidelines for oxytocin 
use during labor augmentation, and should periodically 
assess oxytocin use and adverse effects from a safety and 
quality improvement perspective.7 Although various dosing 
regimens are used across different labor and delivery units in 
the United States (standard-dose vs. high-dose regimens), the 
ultimate objective is using the lowest effective safe dose of 
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oxytocin to augment uterine contractions (achieving uterine 
contraction strength of > 200 Montevideo units) to facilitate 
labor and decrease the interval to delivery while preventing 
maternal and fetal adverse effects. 

Although the study by Son et al did not show statistically 
significant differences in cesarean delivery rates, the 
secondary outcomes were significant. In the past, several 
studies demonstrated that high-dose oxytocin regimens had 
the potential to cause more adverse effects when compared 
to standard-dose regimens. This is because higher doses 
of oxytocin have been associated with an increased risk of 
uterine hyperstimulation and category II/III fetal heart rate 
tracings when compared to standard oxytocin regimens.8,9 
However, other studies did not show increased maternal 
and perinatal adverse effects when high-dose oxytocin 
regimens were compared to standard doses.10,11 Although 
the high-dose oxytocin group had a lower prevalence of 
clinical chorioamnionitis and a shorter time to delivery in 
this randomized clinical trial, the authors discussed that the 
baseline rate of cesarean delivery was lower than expected, 
so it is possible that the study was underpowered to detect 
significant differences in cesarean delivery rates between the 
two groups. The authors also described possible alteration 
of nursing behavior during the study (heightened vigilance) 
as a possible reason for the study results. Overall, the high-
dose oxytocin regimen had an advantage over standard 
dosing in nulliparous women in this randomized clinical 
trial. 

In conclusion, clinicians should consider using a high-dose 
oxytocin regimen during labor augmentation in nulliparous 
women, since the evidence from this randomized trial 
suggests that high-dose regimens, when used in nulliparous 
patients, was associated with lower maternal and fetal 
complications. However, whenever augmentation of labor 

with oxytocin is planned, monitoring maternal contractions 
and fetal heart rate continuously is recommended.  n
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ABSTRACT & COMMENTARY

Disease Severity and Perinatal Outcomes  
of Pregnant Patients with COVID-19
By Mitchell Linder, MD

Assistant Professor, Department of Obstetrics and Gynecology, University of Rochester School of Medicine and Dentistry, 
Strong Memorial Hospital, Rochester, NY

SYNOPSIS: In this observational cohort study of patients with singleton gestation and positive coronavirus test, patients with severe 
or critical disease were at risk for perinatal complications compared to those who were asymptomatic. Patients classified with mild or 
moderate disease were not shown to have an increased risk compared to asymptomatic positive patients. 

SOURCE: Metz TD, Clifton RG, Hughes BL, et al. Disease severity and perinatal outcomes of pregnant patients with coronavirus disease 
2019 (COVID-19). Obstet Gynecol 2021;137:571-580.

This observational cohort study sought to gather a 
diverse and representative population of patients 

throughout the United States to look at perinatal outcomes 
for singleton gestations infected with SARS-CoV-2 by 
leveraging the combined research resources of the Eunice 
Kennedy Shriver National Institute of Child Health and 

Human Development Maternal-Fetal Medicine Units 
Network of more than 30 academic and community 
hospitals. Their cohort included all pregnant patients with 
a singleton gestation and a positive SARS-CoV-2 molecular 
or antigen test at any of their sites (which are located across 
14 states) between March 1, 2020, and July 31, 2020. 
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Eligibility included any patient with a positive test at any 
point in their pregnancy. Patients with positive antibodies 
without positive molecular or antigen tests were not 
included. 

Patients meeting eligibility criteria had their data 
extracted from the electronic medical record by the local 
research teams and then centralized by an independent 
data coordinating center. Data extraction included vital 
signs, imaging results, laboratory values, treatments, 
complications, intensive care unit (ICU) admissions, and 
high-intensity interventions, such as intubations, dialysis, 
and extracorporeal membrane oxygenation for up to 42 
days postpartum. Patient self-reported data from the time 
of SARS-CoV-2 testing also were recorded. Classification 
of disease severity was according to the National Institutes 
of Health guidelines for severity of clinical presentation. 
Maternal outcomes also were tracked, including death, 
ICU admission, venous thromboembolism, postpartum 
hemorrhage, hypertensive disorders of pregnancy, and 
cesarean birth. Neonatal outcomes extracted included 
perinatal death, positive molecular or antigen SARS-CoV-2 
test result during admission, preterm birth prior to 37 
weeks gestation, admission to a neonatal intensive care unit 
(NICU), birth weight, five-minute Apgar score less than 
3, and small for gestational age birth weight. Multivariate 
modeling was used to compare severe-critical and mild-
moderate COVID-19 cases to asymptomatic positives. 

A total of 1,291 pregnant patients were positive for 
COVID-19 in the study time frame and 1,219 (94%) had 
singleton pregnancies and thus were included in the analysis. 
Five hundred seventy-nine (47%) were asymptomatic, 326 
(27%) had mild disease, 173 (14%) had moderate illness, 
98 (8%) had severe illness, and 43 (4%) had critical illness. 
The median gestational age at the time of first positive test 
was 37.7 weeks gestation. The number of days from first 
positive test to delivery varied by severity of disease, with a 
median of four days for severe-critical infections, 18 days 
for mild-moderate infections, and one day for asymptomatic 
positives. Overall, 6% of patients had a hospital admission 
for COVID-19 that was separate from their delivery 
hospitalization. The most common patient-reported 
symptoms included cough (34%), dyspnea (19%), and 
myalgias (19%). Respiratory failure was the most common 
reason for patients to be classified as having critical illness. 
Other symptoms common in those with critical status 
included septic shock (19%), multiple organ dysfunction or 
failure (61%), tachypnea (67%), decreased O2 saturation 
values (less than 94%) (63%), and abnormal chest X-ray 
findings (72%). 

Looking at demographic-related findings, severity of illness 
trends were found to be statistically significantly correlated 
to age, median body mass index, and insurance status. Race/
ethnicity was not found to have a trend in distribution of 
severity. Medical morbidities showing tests of trend across 
the severity of illness included asthma or chronic obstructive 
pulmonary disease (COPD), chronic hypertension, pre-
pregnancy diabetes, chronic liver disease, and seizure 
disorder, meaning those with severe-critical illness and 

those with mild-moderate illness were more likely to 
have one of these conditions compared to asymptomatic 
positives. Overall, 12% of patients had severe or critical 
illness. In terms of maternal and neonatal outcomes, tests 
of trend across disease severity were statistically significant 
for maternal death, venous thromboembolism, maternal 
ICU admission, cesarean birth, hypertensive disorders of 
pregnancy, preterm birth less than 37 weeks gestation, low 
birth weight, and NICU admission, again showing adverse 
maternal and fetal outcomes were worse in those with 
severe illness. 

Iatrogenic preterm births occurred in 83% of patients with 
severe-critical disease compared to 61% in those with mild-
moderate disease and 49% of the asymptomatic positives 
(P < 0.001 for trend across severity). Of the 67 preterm 
inductions, COVID-19 was the primary indication for 
delivery in only 3% of cases. The most common indications 
for induction were hypertensive disorders (33%), stillbirth 
(16%), and preterm prelabor rupture of membranes (33%). 
Twenty-two percent (n = 106) of those who had a preterm 
cesarean delivery had COVID-19 as their diagnosis. Other 
common indications for preterm birth by cesarean delivery 
included non-reassuring fetal status (29%), hypertensive 
disorders of pregnancy (15%), and abnormal presentation 
(11%). 

One percent (95% confidence interval, 0.5% to 1.8%) of 
neonates tested positive for SARS-CoV-2 prior to discharge. 
Among patients who were offered maternal-neonatal 
separation (n = 448, 37%), 312 actually were separated 
(26%), which broke down to 59 out of 64 (92%) with 
severe-critical illness, 77 out of 126 (61%) with mild-
moderate illness, and 176 out of 258 (68%) who were 
asymptomatic positives.

n COMMENTARY
Although we now are more than a year into the global 
pandemic, our knowledge of how this illness affects 
pregnancy, as well as maternal and/or neonatal outcomes, 
continues to be somewhat elusive because of deficiencies in 
reporting structures and lack of collective, representative 
healthcare data derived from the decentralized structure of 
the United States healthcare system. Most studies to date 
have been single-site entries or systematic reviews or meta-
analyses with all of their inherent flaws. 

The authors pointed out that their study helps to clarify the 
existing data regarding pregnancy and COVID-19 infection 
by being able to determine the reasons behind admission 
as opposed to what generally is collected by the Centers 
for Disease Control and Prevention (simple admission 
and positive [but could be because of labor] vs. admission 
specifically for COVID-19 infection). They also noted that 
they found higher rates of maternal death (0.3%, 3/1,000 
patients) and ICU admission (4.8%, 48/1,000 patients) than 
have been published previously. The authors speculated this 
could be related to the increased influx of sicker patients 
via interhospital transfers, although overall that accounted 
only for 11% of the severe-critical patients. Therefore, 
they concluded that it more likely is related to the depth of 
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CME/CE QUESTIONS

1.  In the study by Allanson et al, pretreatment 
with mifepristone before misoprostol in 
second-trimester labor induction for fetal 
demise achieved which of the following when 
compared to misoprostol alone?
a. Shortened labor intervals among 
multiparous patients, but not among 
nulliparous patients
b. Lower estimated blood loss
c. Less total misoprostol required for delivery
d. Lower patient satisfaction scores 

2.  In the study by Cusimano et al, which of the 
following age groups had the most variation in 
bilateral salpingo-oophorectomy rates because 
of the individual surgeon?
a. Ages 20-30 years
b. Ages < 45 years
c. Ages 45-54 years 
d. Ages ≥ 55 years

3.  Which of these secondary outcomes was 
clinically significant in the randomized clinical 
trial by Son et al? 
a. Cesarean delivery rates
b. Umbilical artery acidemia
c. Rates of maternal death
d. Rates of clinical chorioamnionitis 

4.  According to the study by Metz et al, patients 
with severe or critical COVID-19 infections 
were: 
a. at decreased risk for intensive care 
unit admission compared to those with 
asymptomatic infections. 
b. at increased risk for perinatal complications 
compared to asymptomatic patients.
c. at decreased risk for neonatal complications 
compared to patients without infection.
d. at increased risk for perinatal complications 
compared to patients with mild or moderate 
infection. 

record extraction that was available, allowing a 
better clinical picture to emerge. 

The biggest strength of this study is derived from 
the fact that their data come from a widespread 
geographic set of locations representing a 
demographically and socioeconomically diverse 
group of patients. This large cross-section of 
the population helps make their results more 
generalizable for any given setting. Limitations 
noted by the authors include the fact that the 
mean gestational age at the time of infection 
was late in the third trimester, largely caused by 
the timing of the study and the fact that the first 
wave of COVID-19 infections in the United States 
did not begin until at least March 2020. This is 
important to note since it limited their ability to 
look at outcomes, such as congenital anomalies 
and miscarriage. In addition, given that treatment 
regimens over this observational time course were 
not standardized and were evolving continuously, 
they were unable to evaluate the effects on 
outcomes of any treatments used during the study 
window. 

As we continue to watch waves of COVID-19 
ebb and flow across the country, it is important to 
remember that, although pregnant patients may 
not have increased susceptibility to infection, they 
do seem to have worse clinical courses compared 
to nonpregnant patients.1 This is true especially 
in patients with certain medical co-morbidities 
and demographic factors. There is an ever-

growing body of evidence regarding the safety 
of messenger RNA COVID-19 vaccine use in 
pregnancy and the fact that COVID-19 vaccines 
have been shown to reduce the risk of moderate 
to severe disease by 72% to 95% (depending 
on vaccine given). This study provides another 
set of data points that suggest we as clinicians 
should continue to do everything in our power to 
help address vaccine hesitancy in those who are 
pregnant and/or planning to become pregnant, 
especially among our minority patients (given 
they are independently at higher risk for severe 
adverse maternal and neonatal outcomes).2-4  n
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