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Intrapartum Terbutaline Use and Cesarean Delivery
for Labor Dystocia
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Abstract

Background: Terbutaline, a B,-adrenergic agonist used to inhibit
uterine contractions, is often used to treat fetal heart rate abnor-
malities, but whether its use increases the risk of labor dystocia re-
mains understudied. Therefore, we sought to assess the association
between intrapartum terbutaline use and cesarean delivery (CD) for
labor dystocia.

Methods: We performed a secondary analysis of a single-center
prospective cohort study of patients undergoing induction of labor
(IOL) at an urban academic hospital from 2013 to 2015. Partici-
pants were singleton, full term with intact membranes, and Bishop
score of < 6 and dilation < 2 cm undergoing IOL for any indica-
tion. Patients with prior CD were excluded. Patients who received
terbutaline at any time during their IOL were compared to patients
who did not receive terbutaline. The primary outcome was CD due
to labor dystocia (defined as failed IOL, arrest of dilation, or arrest
of descent).

Results: Of 844 patients, 161 (19%) received terbutaline and 683
(81%) did not. Though the overall rate of CD was higher in the terb-
utaline group (51% exposed vs. 24% unexposed, P < 0.001), this was
primarily driven by CD for fetal distress (26% exposed vs. 4% un-
exposed, P < 0.001). There was no difference in CD for labor dysto-
cia (24.8% exposed vs. 19.5% unexposed, P = 0.13). Latent phase of
labor was longer in the terbutaline group (11.8 h exposed vs. 10.4 h
unexposed, P = 0.02), whereas the active phase and second stage of
labor were similar between groups.

Conclusion: Terbutaline use during labor was not associated with a
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statistically significant higher risk of CD due to labor dystocia among
patients undergoing term IOL.

Keywords: Labor management; Terbutaline; Labor dystocia; Fetal
distress; Induction of labor; Arrest of labor; Cesarean delivery rate;
Cesarean delivery

Introduction

Induction of labor (IOL) rates have substantially increased
over the past 30 years, with a further increase after publica-
tion of the ARRIVE trial in 2018. As of 2021, at least 32% of
livebirths in the United States (US) were the result of IOL [1-
4]. With IOL on the rise, it is important to understand the best
practices for labor management for those undergoing IOL [5].

Terbutaline, a B,-adrenergic agonist, is a commonly used
obstetric medication that inhibits uterine tachysystole or tetan-
ic contractions by reducing myometrial activity [6-8]. Though
not approved by the US Food and Drug Administration (FDA)
as a tocolytic, experts agree that off-label use is appropriate
when used for short-term, acute care in the inpatient setting
in the appropriate clinical context, most commonly, fetal heart
rate changes secondary to uterine tachysystole or tetanic con-
traction [9].

Studies demonstrate that terbutaline use is associated with
improvement in fetal heart rate tracings, increased umbilical ar-
tery pH values, higher Apgar scores, and lower neonatal inten-
sive care unit admission rates [10-12]. Most studies on intrapar-
tum terbutaline use focus on its role as an acute tocolytic given
prior to cesarecan delivery (CD) [10-12]. One meta-analysis
showed that beta-agonist use like terbutaline was associated with
lower risk of CD for non-reassuring fetal status [11]. For mater-
nal outcomes, studies show that terbutaline is well tolerated with
no difference in blood loss at time of CD, and is associated with
tachycardia as its most common adverse effects [13, 14].

As a potent inhibitor of uterine myometrial activity known
for disrupting uterine contractions, there is biologic plausibil-
ity that terbutaline use in labor may negatively impact labor
progression and increase risk of labor dystocia. However, lim-
ited evidence exists evaluating the potential impact of terbuta-
line use on risk of CD due to labor dystocia.

Therefore, we sought to assess the association between in-
trapartum terbutaline administration and CD for labor dystocia
in patients undergoing term IOL.
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Table 1. Baseline Characteristics

No terbutaline (n = 683) Received terbutaline (n = 161) P-value

Age? 28.2 (23.8-33.2) 27.9 (22.6 - 32.5) 0.24
Body mass index (kg/m?)? 32.7 (28.1 - 37.6) 33.1(29.2-39.0) 0.09
Nulliparous 423 (61.9) 112 (69.6) 0.07
Race 0.59

White 138 (20.2) 27 (16.8)

Black 488 (71.4) 121 (75.2)

Other 57 (8.3) 13 (8.1)
Ethnicity 0.48

Non-Hispanic 661 (96.8) 154 (95.7)

Hispanic 22 (3.2) 7(4.3)
Gestational or pre-gestational diabetes 38 (5.9) 12 (7.4) 0.35
Chronic hypertension 53 (7.8) 6 (3.7) 0.07
Pregnancy related hypertension 228 (32.9) 58 (35.8) 0.48
Indication for IOL 0.65

Post-dates 105 (15.4) 24 (14.9)

Maternal indication 190 (27.8) 45 (28.0)

Fetal indication 306 (44.8) 78 (48.4)

Elective/other 82 (12.0) 14 (8.7)
Gestational age at delivery?® 39.3 (38.1-40.6) 39.4 (38.4 - 40.6) 0.52
Initial cervical dilation® 1.0 (1.0 - 1.5) 1.0 (0.5-1.5) <0.01
Initial Bishop score 3(2,5) 3(2,5) 0.08

All data presented as n (%) unless otherwise noted. @Median (IQR). IOL: induction of labor; IQR: interquartile range; NRFHT: non-reassuring fetal

heart tracing.

Materials and Methods

This was a secondary analysis of a prospective cohort study of
patients at an urban academic hospital undergoing IOL from
2013 to 2015 [15, 16]. Study participants were at least 18 years
of age, with a full term (> 37 weeks) singleton gestation in ce-
phalic presentation with intact membranes, and Bishop score
of < 6 and dilation < 2 cm undergoing IOL for any indication.
Patients who had a history of CD, a contraindication to vaginal
delivery, did not speak English, or had human immunodefi-
ciency virus (HIV), hemolysis, elevated liver enzymes, and
low platelets (HELLP) syndrome, eclampsia, or severe intrau-
terine growth restriction with abnormal umbilical artery Dop-
plers were excluded. All patients from the parent study were
included in this secondary analysis with no post hoc exclu-
sions.

The primary outcome was CD due to labor dystocia, de-
fined as failed IOL, arrest of dilation, or arrest of descent, as
documented in the electronic medical record for each patient.
All cesarean deliveries that included labor dystocia either in
isolation or in combination with other diagnoses as an indi-
cation for cesarean were counted as “labor dystocia” for the
purpose of our analysis. Comparison groups were those who
received > 1 dose of terbutaline versus those who did not re-
ceive any intrapartum terbutaline.

Secondary outcomes included length of labor, pre-speci-
fied composite maternal morbidity (occurring up to 4 weeks
postpartum, defined as third/fourth degree perineal laceration,
blood transfusion, endometritis, wound separation/infection,
venous thromboembolism, hysterectomy, intensive care unit
admission, or death) and pre-specified composite neonatal
morbidity (occurring prior to discharge, defined as severe
respiratory distress, culture proven/presumed neonatal sepsis,
neonatal blood transfusion, hypoxic ischemic encephalopathy,
intraventricular hemorrhage grade 3 or 4, necrotizing entero-
colitis, or need for head cooling). Generalized linear models
were used to calculate relative risk and adjust for potential
confounding variables, using forward selection to assess any
variables with P < 0.20 in bivariate analysis. A post hoc power
calculation was performed: based on our sample size, we had
80% power to detect a 10% difference in our primary outcome
between groups. This study was reviewed and approved by the
Institutional Review Board of the study site.

Results

A total of 844 patients met inclusion criteria: 161 (19%) re-
ceived terbutaline and 683 (81%) did not (Table 1). As shown
in Table 1, the exposed and unexposed groups were similar;
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Table 2. Delivery Outcomes

No terbutaline (n = 683) Received terbutaline (n = 161) P-value

Cesarean delivery 162 (24) 82 (51) <0.001
Cesarean for NRFHT 29 (4.2) 42 (26.1) <0.001
Cesarean for labor dystocia 133 (19.5) 40 (24.8) 0.13
Number of doses of terbutaline - 1 dose: 21 (22.3) 0.31

2 doses: 13 (26.5)

>3 doses: 6 (33.3)°
Latent phase (h)? 104 (7.2 -15.1) 11.8(7.9-17.7) 0.02
Active phase (h)? 2.3(0.5-5.2) 2.5(0.0-5.9) 0.66
Second stage (h)? 0.5(0.2-1.3) 0.6 (0.2 - 1.3) 0.47
Length of labor (h)* ¢ 16.2 (10.8 - 23.2) 18.3 (14.1 - 25.8) <0.01

All data presented as n (%) unless otherwise noted. @Median (IQR). PP-value among doses 0.31. °Time from initiation of induction to delivery of the
neonate regardless of ultimate mode of delivery. IQR: interquartile range; NRFHT: non-reassuring fetal heart tracing.

there was a significant difference in starting cervical exam di-
lation (1.0 cm (1.0, 1.50) vs. 1.0 cm (0.5, 1.5), P<0.01).

Delivery outcomes can be seen in Table 2. Overall, 51%
of patients in the terbutaline group underwent CD, versus
24% in the unexposed group (P < 0.001). This difference
was driven by CD for non-reassuring fetal heart rate tracing
(NRFHT) (26% exposed vs. 4% unexposed, P < 0.001). The
primary outcome, the rate of CD for labor dystocia, was not
significantly different between groups (24.8% exposed vs.
19.5% unexposed, P = 0.13), even after adjusting for parity,
body mass index (BMI), and initial cervical dilation (adjusted
risk ratio (aRR) 1.03 (0.75 - 1.42)). The total median length
of labor, defined as time from initiation of induction to de-
livery of the neonate regardless of ultimate mode of delivery,
was approximately two hours longer longer in the terbutaline
group (18.3 h (14.1 - 25.8) exposed vs. 16.2 h (10.8 - 23.2)
unexposed, P <0.01).

To assess for a possible dose response, we assessed the
primary outcome among patients receiving one, two, or more
doses of terbutaline, and found no significant differences in
CD for dystocia (P = 0.31). Among patients who received one
dose of intrapartum terbutaline, 22.3% (n = 21) underwent ce-
sarean for dystocia. For those who received two doses, the rate
of CD for dystocia was 26.5% (n = 13) and for those who re-
ceived three or more doses the rate was 33.3% (n = 6).

There were no statistically significant differences in com-
posite maternal morbidity (8.6% exposed vs. 9.2% unexposed,
P =0.81) or neonatal morbidity (3.1% vs. 2.2%, P = 0.49) be-
tween groups.

Discussion

This secondary analysis of a prospective cohort study of term
patients undergoing IOL found no statistically significant dif-
ference in the rate of CD due to labor dystocia among those
who received intrapartum terbutaline compared to those who
did not. We also found no evidence of a dose-response effect or
any increased maternal or neonatal morbidity associated with
terbutaline use, though our power to detect these differences

was limited by a fixed sample size and this secondary outcome
was strictly exploratory.

As expected, the overall rate of CD was higher in the
group who received terbutaline during labor; however, this
difference was driven by indication, specifically, for fetal in-
tolerance of labor.

While we found a statistically significant two-hour dif-
ference in the length of the overall labor course for patients
who received terbutaline, this difference is not likely clini-
cally meaningful. However, the additional two hours from
induction-to-delivery time may have operational and patient-
centered relevance that should be considered.

One of the most compelling strengths of this study is the
analysis is based on a clinical prospective cohort study on IOL
outcomes. Data derived from prospective clinical studies are
limited in obstetrics and analyses that derive from such stud-
ies are some of the strongest tools and sources of evidence we
have to guide obstetric care. Our study design also used strict
definitions for our exposure (whether or not a medication is
received) and for outcome (the prospectively collected data on
indication for CD).

This study makes an important contribution to the litera-
ture, as there is limited available evidence assessing the impact
of terbutaline administration on labor dystocia or arrest. While
a prior meta-analysis showed decreases in CD for non-reassur-
ing fetal status with terbutaline use, that study did not assess
for CD for labor dystocia [11]. Given the rise in IOL, studying
the effect of common labor interventions in the context of la-
bor induction is of critical importance.

Our study has several limitations. Given that this study
is a secondary analysis of a prospective cohort study on IOL
practices, our sample size was fixed and we were therefore
at risk for type II error. Additionally, the interplay between
terbutaline use, NRFHT, and indication for CD is complex.
Given that terbutaline is not randomly assigned and is given
in response to clinical events such as NRFHT, there is residual
confounding that cannot be fully accounted for in adjusted
models and thus causality cannot be fully assessed. We also
recognize a limitation in generalizability given that this analy-
sis was limited to patients undergoing IOL which is a unique
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population compared to those in spontaneous labor. In ad-
dition, IOL protocols are ever evolving with new practices
and protocols being incorporated clinically over the years.
Of note, the initial study was conducted in 2013 - 2015, we
suspect that the data continue to be reflective of currently la-
bor practices and guidelines given that the induction practices
used in this protocol have become used routinely throughout
the United States, likely in part from the results of the parent
study, and thus we do feel that the induction methods used are
reflective of current obstetric standards and practices in the
United States today.

This study provides helpful, practical data to address con-
cerns that terbutaline may negatively impact labor progres-
sion. There is a paucity of data in the literature regarding the
potential effect of terbutaline on the labor curve and risk of
arrest of labor, thus this secondary analysis is a useful addition
to the literature base.

Conclusion

This secondary analysis of a prospective cohort study of term
patients undergoing IOL found no statistically significant dif-
ference in the rate of CD due to labor dystocia among those
who received intrapartum terbutaline compared to those who
did not.
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