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OBJECTIVE: The objective of the study was to compare pregnancy out-
comes by completed week of gestation after 39 weeks with outcomes
at 39 weeks.

STUDY DESIGN: Secondary analysis of a multicenter trial of fetal pulse
oximetry in spontaneously laboring or induced nulliparous women at a
gestation of 36 weeks or longer. Maternal outcomes included a com-
posite (treated uterine atony, blood transfusion, and peripartum infec-
tions) and cesarean delivery. Neonatal outcomes included a composite
of death, neonatal respiratory and other morbidities, and neonatal in-
tensive care unit admission.

RESULTS: Among the 4086 women studied, the risks of the com-
posite maternal outcome (Pvalue for trend < .001), cesarean deliv-

ery (P < .001), and composite neonatal outcome (P = .047) in-
creased with increasing gestational age from 39 to 41 or more
completed weeks. Adjusted odds ratios (95% confidence interval)
for 40 and 41 or more weeks, respectively, compared with 39
weeks were 1.29 (1.03-1.64) and 2.05 (1.60-2.64) for composite
maternal outcome, 1.28 (1.05-1.57) and 1.75 (1.41-2.16) for ce-
sarean delivery, and 1.25 (0.86-1.83) and 1.37 (0.90-2.09) for
composite neonatal outcome.

CONGLUSION: Risks of maternal morbidity and cesarean delivery but
not neonatal morbidity increased significantly beyond 39 weeks.
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We reported increasing trends in
neonatal morbidities associated
with delivery beyond 39-40 weeks’ gesta-

tion in a cohort of women undergoing
prelabor elective repeat cesarean delivery.'

The morbidities included respiratory
complications, hypoglycemia, suspected
or proven sepsis, and admission to the
neonatal intensive care unit (NICU). Con-
sistent with recommendations from the

American College of Obstetricians and
Gynecologists, few women desiring a ce-
sarean are delivered beyond the window
of 39-40 weeks’ gestation.l’2 However,
the potential for increased neonatal risk

From the Departments of Obstetrics and Gynecology at the University of Alabama School of Medicine at Birmingham, Birmingham, AL (Dr Tita);
University of Texas Southwestern Medical Center, Dallas (Dr Bloom), and The University of Texas Health Science Center at Houston, Houston (Dr
Ramin), TX; University of Utah School of Medicine, Salt Lake City, UT (Dr Varner); University of Pittsburgh School of Medicine, Pittsburgh, PA (Dr
Caritis); Feinberg School of Medicine, Northwestern University, Chicago, IL (Dr Grobman); Wayne State University School of Medicine, Detroit, Ml (Dr
Sorokin); Drexel University College of Medicine, Philadelphia, PA (Dr Sciscione); Alpert Medical School, Brown University, Providence, RI (Dr
Carpenter); Case Western Reserve University School of Medicine, Cleveland (Dr Mercer), and The Ohio State University College of Medicine,
Columbus (Dr lams), OH; University of North Carolina School of Medicine, University of North Carolina at Chapel Hill, Chapel Hill (Dr Thorp), and Wake
Forest University Health Sciences, Winston-Salem (Dr Harper), NC; College of Physicians and Surgeons, Columbia University, New York, NY (Dr
Malone); The George Washington University Biostatistics Center, Washington, DC (Dr Lai), and the Eunice Kennedy Shriver National Institute of Child
Health and Human Development, Bethesda, MD (Dr Spong).

Received Aug. 29, 2011; revised Nov. 22, 2011; accepted Dec. 11, 2011.

Subcommittee members and other members of the Eunice Kennedy Shriver National Institute of Child Health and Human Development Maternal-
Fetal Medicine Units Network are listed in the Acknowledgments section.

The project described was supported by grants from the Eunice Kennedy Shriver National Institute of Child Health and Human Development
(HD21410, HD27860, HD27869, HD27915, HD27917, HD34116, HD34136, HD34208, HD40485, HD40500, HD40512, HD40544, HD40545,
HD40560, and HD36801).

The authors report no conflict of interest.

The views expressed herein are those of the authors and do not necessarily represent the official views of the Eunice Kennedy Shriver National
Institute of Child Health and Human Development or the National Institutes of Health.

Presented in part at the 57th annual meeting of the Society for Gynecologic Investigation, Orlando, FL, March 24-27, 2010.
Reprints not available from the authors.
0002-9378/$36.00 ® © 2012 Mosby, Inc. All rights reserved. ® doi: 10.1016/j.ajog.2011.12.006

MARCH 2012 American Journal of Obstetrics & Gynecology 239.e1



RESEARCH Obstetrics

www.AJOG.org

with increasing gestational age is of pub-
lic health importance for the majority of
women who anticipate a vaginal delivery
because a third of women remain preg-
nant beyond 39 completed weeks, and
postdate induction typically is not rec-
ommended prior to the 41st week.’”
Furthermore, the cumulative risks and
the gestational age—specific risks of still-
birth and other outcomes such as pre-
eclampsia rise with each additional week
of gestation,(”7 and a Cochrane review of
clinical trials does not support the com-
monly held view that cesarean rates are
increased with labor induction com-
pared with expectant management at a
gestation of 37 or more weeks.®

Data from observational studies sug-
gesting an increase in selected neonatal
outcomes, cesarean delivery, or maternal
morbidities with later delivery at term”'?
raise questions concerning how long a
pregnancy should be managed expec-
tantly beyond 39-40 weeks’ gestation
and specifically concerning the current
standards of management of postdate
pregnancies.” The majority of relevant
studies are retrospective and they often
examine a limited number of out-
comes. The objective of this study was
to compare the frequency of maternal
and neonatal outcomes by gestational
age at delivery in a cohort of laboring
nulliparous women enrolled in a clini-
cal trial in which data on several mater-
nal and neonatal outcomes were pro-
spectively collected.

MATERIALS AND METHODS

We conducted a secondary analysis of a
multicenter randomized trial of fetal pulse
oximetry as an adjunct to fetal heart mon-
itoring conducted at 14 academic centers
of the Eunice Kennedy Shriver National In-
stitute of Child Health and Human Devel-
opment (NICHD) Maternal Fetal Medi-
cine Units (MFMU) Network from 2002
to 2005."” Nulliparous women at 36 or
more weeks of gestation, with viable sin-
gleton cephalic pregnancies and who
were in spontaneous or induced labor
were randomly assigned to open or
masked fetal pulse oximetry groups at a
cervical dilatation between 2 and 6 cm.
In the open group, fetal oxygen satura-

tion values were displayed to the clini-
cian. In the masked group, the sensor
was inserted and the values were re-
corded but not displayed.

Exclusion criteria for the primary
study included planned cesarean, intra-
partum fever prior to randomization,
known human immunodeficiency virus
or hepatitis infection, heart or renal dis-
ease, and diabetes mellitus. We also ex-
cluded pregnancies complicated by con-
genital malformations and those with
medical or obstetric conditions that lead
to immediate delivery or early delivery at
term (hypertensive diseases, suspected
growth restriction, reduced fetal move-
ment, nonreassuring antepartum fetal
testing, and oligohydramnios). Induc-
tions performed for postdate pregnan-
cies, spontaneous membrane rupture, or
for elective reasons at any gestational age
were not excluded. Our primary focus
concerned women delivered at 39 com-
pleted weeks’ gestation or later, but we
also examined those delivered at 36-38
weeks as one way to assess the validity of
our findings.

Gestational age was categorized into
completed weeks: those delivered at 39
completed weeks (ie, 39Y7 to 397
weeks), those delivered at 40 completed
weeks, and those delivered at or beyond
41 completed weeks. Because of rela-
tively small numbers, those delivered at
36-38 weeks were categorized into a sin-
gle gestational age group. Gestational age
determination was based on standard-
ized criteria using last menstrual period
(LMP) and/or first ultrasound. Dating
was based on LMP if ultrasound agreed
with LMP within 7 days up to 19%7
weeks, within 14 days at 20-29%7 weeks,
or within 21 days at 30 weeks or beyond.
If LMP data were not available, dating
was based on the first ultrasound.

Maternal outcomes included a primary
composite morbidity (of chorioamnioni-
tis, endometritis, wound infection, uterine
atony, and/or blood transfusion) and ce-
sarean delivery (not included in the com-
posite outcome). Chorioamnionitis was
defined as a clinical diagnosis based on
an elevated intrapartum body tempera-
ture, uterine tenderness, fetal or mater-
nal tachycardia, and malodorous or pu-
rulent vaginal discharge and no other
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defined infection. Postpartum endome-
tritis was also based on a clinical diagno-
sis of puerperal infection in the absence
of clinical or laboratory findings, sug-
gesting a nonuterine source of infection.
Wound infection was based on a clini-
cian diagnosis. Atony was defined as a
clinical diagnosis based on failure of the
uterus to contract after delivery or any
treatment with uterotonics including
15-methyl prostaglandin F24 or methyl
ergonovine.

Individual adverse neonatal outcomes
included death, respiratory distress syn-
drome (RDS), transient tachypnea of new-
born (TTN), seizure, sepsis, intraventricu-
lar hemorrhage (IVH), hypoglycemia,
intubation and ventilator support, 5 min-
ute Apgar score of 3 or less, hypoxic isch-
emic encephalopathy (HIE), and NICU
admission. A neonate was considered to
have the primary composite adverse
neonatal outcome if it experienced any
one of these individual outcomes. Be-
cause some neonates (eg, those born to
women with gestational diabetes) may
be admitted to the NICU for observation
in the absence of complications, we ex-
amined an alternative composite neona-
tal outcome that excluded NICU admis-
sion less than 48 hours. Neonatal
outcomes were based on diagnoses pro-
vided by the neonatology attending. RDS
was based on the clinical diagnosis and
need for oxygen therapy (fraction of in-
spired oxygen =0.4) for at least 24 hours
or until death. TTN required a clinician
diagnosis with need for oxygen therapy
and/or mechanical ventilation/continu-
ous positive airway pressure during the
first 24 hours of life and no other demon-
strable cause of respiratory distress such
as RDS. Sepsis was defined as suspected
systemic infection with positive cultures
of blood, cerebrospinal fluid, or urine
(catheterized or suprapubic) or (in the
absence of positive cultures) clinical evi-
dence of cardiovascular collapse or an
unequivocal X-ray confirming infection
in an infant believed to be clinically
septic.

Data were analyzed using SAS (SAS
Institute, Cary, NC). A XZ or Kruskal-
Wallis test as appropriate was used to as-
sess differences in maternal demo-
graphic and infant characteristics in
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