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The ARRIVE trial: Women’s desideratum
versus logistical concerns

Do findings from the ARRIVE study and subsequent outcomes and cost
analyses require a full reconsideration of long-held obstetric practices?

Megha Gupta, MD

f the 1.5 million nulliparous

women who deliver annu-

ally in the United States,
more than 50% are low-risk pregnan-
cies. Among clinicians, there is a hes-
itancy to offer elective induction of
labor to low-risk nulliparous women,
mainly due to early observational
studies that noted an association
between elective induction of labor
and higher rates of cesarean deliv-
ery (CD) and other adverse mater-
nal and perinatal outcomes.'® This
reluctance over time has permeated
throughout the ObGyn specialty and
is culturally embedded in contempo-
rary practice. The early observational
studies lacked proper comparison
groups because outcomes of women
undergoing induction (elective and
medically indicated) were compared
to those in spontaneous labor. Since
women who are being induced do
not have the option to be in sponta-
neous labor, the appropriate com-
parator group for women undergoing
elective induction is women who are
being managed expectantly.
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ARRIVE addresses appropriate

comparator groups

Challenging this pervaded practice,
in August 2018, Grobman and col-
leagues published the findings of the
ARRIVE trial (A Randomized Trial
of Induction Versus Expectant Man-
agement).* This trial, conducted by
Eunice Kennedy Shriver National
Institute of Child Health and Human
Development Maternal-Fetal Medi-
cine Units Network, recruited par-
ticipants from 41 geographically
dispersed centers in the United
States. Nulliparous women with low-
risk pregnancies between 34 0/7 and
38 6/7 weeks were randomly
assigned to either induction of labor
at390/7 to 39 4/7 weeks or to expect-
ant management, which was defined
as delaying induction until 40 5/7 to
42 2/7 weeks. The objective of the
ARRIVE trial was to determine if,
among low-risk nulliparous women,
elective induction of labor at
39 weeks, compared with expectant
management, would reduce the rate
of adverse outcomes.

The primary outcome was a
composite: perinatal death or severe
neonatal complications (need for
respiratory support within 72 hours

Vol. 31 No. 5

Suneet P. Chauhan, MD, Hon DSc
Dr. Chauhan is Principal Investigator, Eunice Kennedy
Shriver NICHD Maternal-Fetal Medicine Units
Network; Professor, McGovern Medical School at
UTHealth; and Adjunct Professor, Bioengineering
Department, Rice University, Houston, Texas.

of birth, Apgar score of < 3 at 5 min-
utes, hypoxic-ischemic encephalop-
athy, seizures, infection [confirmed
sepsis or pneumonia], meconium
aspiration syndrome, birth trauma
[bone fracture, neurologic injury, or
retinal damage], intracranial or sub-
galeal hemorrhage, or hypotension
requiring vasopressor support). The
secondary outcomes included CD,
hypertensive disorders of pregnancy,
number of hours in the labor and
delivery (L&D) unit, length of post-
partum hospital stay, and assessment
of satisfaction with labor process.
Mothers induced at 39 weeks
fared better, while neonatal out-
comes were similar. Of 22,533
eligible women, 6,106 (27%) were
randomized: 3,062 were assigned to
the induction group, and, 3,044 to
the expectant management group.
The primary composite outcome—
perinatal death or severe neonatal
complications—was similar in both
groups (4.3% in the induction group
vs 5.4% in the expectant manage-
ment group).

However, women who were
induced had significantly lower rates
of:

e CD (18.6% with induction vs 22.2%
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for expectant management; rela-
tive risk [RR], 0.84; 95% confidence
interval [CI], 0.76-0.93)

o hypertensive disorders of preg-
nancy (9.1% vs 14.1%; RR, 0.64;
95% CI, 0.56-0.74)

« neonatal respiratory support (3.0%
vs. 4.2%; RR, 0.71; 95% CI, 0.55-
0.93).

In addition, although women
in the induction group had a longer
stay in the L&D unit (an expected
outcome), the overall postpartum
length of stay was shorter. Finally,
women in the induction group had
higher patient satisfaction scores,
with less pain and more control
reported during labor.

What about uncommon
adverse outcomes compared
at 39 vs 41 weeks?

Due to the study’s sample size,
ARRIVE investigators could not
ascertain if uncommon adverse out-
comes (maternal admission to inten-
sive care unit or neonatal seizure)
are significantly more common at 40
and 41 weeks than at 39 weeks.

To address the issue of uncom-
mon adverse outcomes, Chen and
colleagues analyzed the US Vital Sta-
tistics datasets to compare compos-
ite maternal and neonatal morbidity
among low-risk nulliparous women
with nonanomalous singleton gesta-
tions who labored at 39 to 41 weeks.®
The primary outcome was compos-
ite neonatal morbidity that included
Apgar score < 5 at 5 minutes, assisted
ventilation longer than 6 hours,
seizure, or neonatal mortality. The
secondary outcome was composite
maternal morbidity that included
intensive care unit admission, blood
transfusion, uterine rupture, or
unplanned hysterectomy.

The investigators found that from
2011-2015, among 19.8 million live
births in the United States, there were
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3.3 million live births among low-risk
nulliparous women. Among these
women, 43% delivered at 39 weeks’
gestation, 41% at 40 weeks, and 15%
at 41 weeks. The overall rate of com-
posite neonatal morbidity was 8.8 per
1,000 live births; compared with those
who delivered at 39 weeks, compos-
ite neonatal morbidity was signifi-
cantly higher for those delivered at
40 (adjusted RR [aRR], 1.22; 95% CI,
1.19-1.25) and 41 weeks (aRR, 1.53;
95% CI, 1.49-1.58).

The secondary outcome, the
overall rate of composite maternal
morbidity, was 2.8 per 1,000 live
births. As with composite neona-
tal morbidity, the risk of composite
maternal morbidity was also signifi-
cantly higher for those delivered at
40 (aRR, 1.19; 95% CI, 1.14-1.25) and
41 weeks’ gestation (aRR, 1.56; 95%
CI, 1.47-1.65) than at 39 weeks.

Thus, among low-risk nul-
liparous pregnancies, there is an
incremental increase in the rates of
composite neonatal and maternal
morbidity from 39 to 41 weeks.

Is induction of labor
at 39 weeks feasible?
As the evidence demonstrating mul-
tiple benefits of 39-week inductions
increases, concerns regarding the
feasibility and cost of implementa-
tion in the current US health care
system mount. A planned secondary
analysis of the ARRIVE trial evalu-
ated medical resource utilization
among low-risk nulliparous women
randomly assigned to elective induc-
tion at 39 weeks or expectant man-
agement.® Resource utilization was
compared between the 2 groups
during the antepartum period, deliv-
ery admission, and from discharge
to 8 weeks postpartum.

For the antepartum period,
women in the induction group were
significantly less likely than women
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undergoing expectant manage-
ment to have at least 1: office visit
for routine prenatal care (32.4%
vs 68.4%), unanticipated office
visit (0.5% vs 2.6%), urgent care/
emergency department/triage visit
(16.2% vs 44.3%), or hospital admis-
sion (0.8% vs 2.2%). When admitted
for delivery, as expected, women in
the induction group spent signifi-
cantly more time on the L&D unit
(14 hours vs 20 hours) and were
more likely to receive interventions
for induction (cervical ripening, oxy-
tocin, intrauterine pressure catheter
placement). However, they required
magnesium sulfate and antibiot-
ics significantly less frequently. For
the postpartum group comparison,
women in the induction group and
their neonates had a significantly
shorter duration of hospital stay.

In summary, the investigators
found that, compared to women
undergoing expectant management,
women undergoing elective induc-
tion spent longer duration in L&D
units and utilized more resources,
but they required significantly fewer
antepartum clinic and hospital vis-
its, treatments for hypertensive dis-
orders or chorioamnionitis, and
had shorter duration of postpartum
length of stay.

Is induction of labor

at 39 weeks cost-effective?
Hersh and colleagues performed a
cost-effectiveness analysis for induc-
tion of labor at 39 weeks versus
expectant management for low-risk
nulliparous women.” Based on 2016
National Vital Statistics Data, there
were 3.5 million term births in the
United States. Following the exclu-
sion of high-risk pregnancies and
term parous low-risk pregnancies, a
theoretical cohort of 1.6 million low-
risk nulliparous women was included
in the analysis. A decision-tree
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analytic model was created, in which
the initial node stratified low-risk
nulliparous women into 2 categories:
elective induction at 39 weeks and
expectant management. Probabilities
of maternal and neonatal outcomes
were derived from the literature.
Maternal outcomes included
hypertensive disorders of pregnancy
and delivery mode. Neonatal out-
comes included macrosomia, shoul-
der dystocia, brachial plexus injury,
stillbirth, and neonatal death. Costs
of clinic and triage visits, induction of
labor, modes of delivery, and mater-
nal and neonatal outcomes were
derived from previous studies and
adjusted for inflation to 2018 dollars.
Finally, quality-adjusted life years
(QALYs) were calculated for mothers
and neonates and were then used
to estimate the incremental cost-
effectiveness ratio (ICER) of elec-
tive induction of labor at 39 weeks.
Following accepted standards, the
threshold for cost-effectiveness was
set at $100,000/QALYs or less.
Induction at 39 weeks comes in
lower cost-wise than the stan-
dard threshold for QALY. In their
analysis, the investigators found that
if all 1.6 million women in their theo-
retical cohort underwent an elective
induction oflabor at 39 weeks (rather
than expectant management), there
would be approximately 54,498
fewer CDs, 79,152 fewer cases of
hypertensive disorders, 795 fewer
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cases of stillbirth, and 11 fewer neo-
natal deaths. Due to the decreased
CD rates, the investigators did pro-
ject an estimated 86 additional cases
of neonatal brachial plexus injury.
Using these estimates, costs, and
utilities, the authors demonstrated
that, compared with expectant man-
agement, elective induction of labor
at 39 weeks was marginally cost-
effective with an ICER of $87,692
per QALY, which was lower than
the cost-effectiveness threshold of
$100,000 per QALY.

Based on additional sensitiv-
ity analyses, the authors concluded
that cost-effectiveness of elective
induction of labor varied based on
variations in model inputs. Specifi-
cally, the authors demonstrated that
cost-effectiveness of induction of
labor varied based on labor induc-
tion techniques, modes of delivery,
and fluctuations in the rates of CD in
induction versus expectant manage-
ment groups.

Despite these theoretically
imputed findings, the authors
acknowledged the limitations of
their study. Their cost-effectiveness
model did not account for costs
associated with long-term health
impact of CD and hypertensive dis-
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their model did not account for an
increase in cost and resource uti-
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time on L&D units to accommodate
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women undergoing induction. Fur-
thermore, the analysis did not take
into account the bundled payments
for vaginal versus CDs, which are
increasing in prevalence. Lastly, the
analysis did not consider the incre-
mental increase in severe neonatal
and maternal morbidity from 39 to
41 weeks that Chen et al found in
their study.®

Will ARRIVE finally arrive?
Cognizant of the medical and eco-
nomic benefits of 39-week induc-
tions, the Society for Maternal-Fetal
Medicine and the American College
of Obstetricians and Gynecologists
published a joint practice advisory
recommending “shared decision-
making” when counseling low-risk
women about induction.® While
more research is needed to vali-
date the aforementioned findings,
particularly in regard to resource
utilization, the ARRIVE trial and its
associated analyses suggest that a
reconsideration to deliver term low-
risk nulliparous women at 39 weeks
is warranted.

In summary, the overwhelming
evidence suggests that, among low-
risk nulliparous women there are
maternal and neonatal benefits with
delivery at 39 weeks, as compared
with expectant management. Logis-
tical concerns should not interfere
with women’s desideratum for opti-
mal outcomes. ®
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