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Pharmacology for Preterm Labor
Lindsey Garfield, PhD; Emily Chin, PhD

ABSTRACT
Preterm birth occurs with 10% of deliveries and yet ac-
counts for more than 85% of perinatal morbidity and mor-
tality. Management of preterm labor prior to delivery in-
cludes a multipronged pharmacologic approach targeting
utilization of reproductive hormones for continuation of
pregnancy, advancement of fetal lung maturity, and the
decrease of uterine contractility (tocolysis). This article will
review and compare guidelines on pharmacologic manage-
ment of preterm labor as recommended by the American
College of Obstetricians and Gynecologists and the Euro-
pean Association of Perinatal Medicine. The classifications
of drugs discussed include exogenous progesterone,
corticosteroids, and tocolytics (β-adrenergic agonists, mag-
nesium sulfate, calcium channel blockers, prostaglandin
inhibitors, nitrates, and oxytocin receptor blockers). For
each of these drug classes, the following information will
be presented: mechanism of action, maternal/fetal side
effects, and nursing implications.
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C
urrently in the United States, preterm births
account for 10% of live births.1 Preterm birth
is defined as birth between 20 weeks’ gesta-

tion and less than 37 weeks’ gestation and accounts for
more than 85% of all perinatal morbidity and mortality.2

Preterm labor usually precedes preterm birth and
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includes uterine contractions with accompanying cer-
vical dilation greater than 2 cm or changes in dilation
or effacement.3 Many women presenting with preterm
labor will give birth at term (50%); in addition, 30%
of preterm labor resolves spontaneously.4,5 Preterm la-
bor is generally not treated prior to neonatal viabil-
ity and only when delay of neonatal birth will benefit
the newborn.3 Current pharmacologic management for
premature labor consists of advancing fetal lung ma-
turity, decreasing uterine contractility, and utilizing re-
productive hormones for continuation of pregnancy.6

Guidelines on the use of pharmacologic management
of preterm labor are disputed among obstetricians
throughout the world and professional organizations
have established various guidelines for practice.6–8 This
article will explore pharmacologic management for pre-
mature labor and compare pharmacologic guidelines
written by the American College of Obstetricians and
Gynecologists (ACOG) and the European Association
of Perinatal Medicine.

EXOGENOUS PROGESTERONE TO MAINTAIN
PREGNANCY
Maternal progesterone is vital to the establishment
and continuation of pregnancy.9 Progesterone increases
blood flow to the uterus, stimulates the endometrium
to thicken, and helps establish the placenta.10 Proges-
terone also is necessary for fetal development, sup-
presses uterine contractions, and strengthens the pelvic
wall. Low maternal progesterone is associated with
preterm labor and exogenous progesterone is a prophy-
lactic therapy used for pregnant women who have ex-
perienced a preterm birth prior.11 Progesterone admin-
istration should be initiated between 16 and 20 weeks
and only in women with intact membranes. Proges-
terone reduces the risk of preterm birth by maintain-
ing uterine acquiescence.12 Studies suggest that proges-
terone reduces the risk of preterm birth by up to 50%13

and may decrease the incidence of respiratory distress,
neonatal morbidity, and neonatal mortality in pregnant
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women with a shortened cervix. Confounding research
suggests that in a subset of individuals, those with cer-
tain genetic factors or women with premature rupture
of membranes, progesterone injections do not prolong
pregnancy.14 In addition, progesterone given intramus-
cularly has been found to increase the incidence of
gestational diabetes by threefold.15

CORTICOSTEROIDS TO IMPROVE FETAL
LUNGS
Corticosteroids are a class of steroid hormones natu-
rally produced in the adrenal cortex.16 Corticosteroids
are anti-inflammatory, immunosuppressant and used
to treat a wide range of conditions.16 Corticosteroids,
such as betamethasone or dexamethasone, are recom-
mended for pregnant women between 24 and 336/7
weeks’ gestation and may be considered for pregnant
women 340/7 to 366/7 weeks’ gestation who are at risk of
delivery within 7 days.17 Corticosteroids promote fetal
lung maturity18 and consistently improve outcomes of
preterm birth such as reduction and severity of respira-
tory distress syndrome, decreased mortality, improved
stability of neonates, reduced rates of intraventricular
hemorrhage, and decreased rates of necrotizing ente-
rocolitis compared with preterm neonates not exposed
to corticosteroids.19 Corticosteroids’ mechanism of ac-
tion includes the accelerated development of type 1
and type 2 pneumocytes, which improves lung me-
chanics and gas exchange.20 In addition, corticosteroids
increase surfactant production, surfactant release, and
upregulation of epithelial Na+ channels that absorb lung
fluid after birth.8,21 Corticosteroids increase the number
of β receptors in the lung, aiding in the lungs transi-
tion to air breathing.20 Although the positive effects of
lung maturity with corticosteroids are well established,
negative effects of corticosteroids pose risks to the de-
veloping neonate.22 The most prominent negative effect
of corticosteroid treatment on lung development is the
decrease in numbers of alveoli and decrease in lung
growth.22 This adverse effect has been studied in the
animal model using rats, sheep, and monkeys but not
extensively studied in humans.23–25 It has been posited
that mechanical ventilation and prematurity also con-
tribute to the decrease in pulmonary growth.26 Cur-
rent recommendations specifically state using a single
course of corticosteroids in pregnant women as cumu-
lative treatment remains speculative.21 Further concern
on antenatal corticosteroid use and its effects on brain
development and neuromotor function is evidenced in
animal models with mice, rats, and sheep.27–29 However,
in human studies, antenatal corticosteroids decrease
the incidence of intraventricular hemorrhage and im-
prove neurodevelopmental outcomes.30 Limited data on

long-term follow-up leave questions related to effects of
corticosteroids in pregnancy and long-term infant health
outcomes. Corticosteroids are considered an adjunct to
other therapies targeted to prolong pregnancy and stop
preterm labor.21 Appropriate use of corticosteroids for
preterm lung development should also consider poten-
tial short- and long-term outcomes.

TOCOLYTICS TO DECREASE UTERINE
CONTRACTIONS
Tocolytics are a group of medications used to decrease
uterine contractions in women experiencing preterm la-
bor between 23 and 34 weeks’ gestation, though they
have not been proven to stop preterm labor.31 Tocolytic
therapy is not considered in all preterm labor patients
due to maternal and fetal complications.32 Maternal
contraindications to tocolytics include chorioamnioni-
tis, placental abruption, severe preeclampsia, cardiac
disease, poorly controlled diabetes or hypertension,
and medical conditions necessitating pregnancy
termination.32 Fetal contraindications to tocolytics in-
clude intrauterine growth restriction, intrauterine fe-
tal demise, and lethal fetal anomalies.31 Tocolytics
include β-adrenergic agonists (terbutaline, ritodrine),
magnesium sulfate, calcium channel blockers (nifedip-
ine), prostaglandin inhibitors (indomethacin, ketoro-
lac), nitrates (nitroglycerine), and oxytocin receptor
blockers (atosiban).8,33,34 Recent meta-analysis suggests
prostaglandin inhibitors (indomethacin, ketorolac) as
the best first-line tocolytic therapy,35 though experts in
the field do not all agree on the most effective tocolytic
for delaying preterm birth.21 Tocolytic therapy is recom-
mended only for short prolongation of pregnancy to al-
low for the administration of corticosteroids.4 Long-term
tocolytic therapy is not effective in preventing preterm
birth or improving neonatal outcomes.35

β-Adrenergic agonists stimulate the β receptors
in smooth muscle cells causing uterine relaxation.36

β-Adrenergic agonists mostly affect β2 receptors in
smooth muscle of the myometrium (middle layer of
uterine wall), bronchioles, and blood vessels, though
they may also exhibit a small effect on β1 recep-
tors in the heart and small intestines causing cardio-
vascular and metabolic responses.8,33 Caution should
be exercised with administration of β-adrenergic ag-
onists to mothers with cardiovascular disorders, glau-
coma, diabetes mellitus, placenta previa, and placen-
tal abruption.37 In fetuses, the density of β-adrenergic
receptors is low compared with adults, resulting in a
less powerful fetal cardiovascular response.38 These fe-
tal cardiovascular effects present as fetal tachycardia
and decreased fetal heart rate variability.38 In some
cases of maternal β-adrenergic agonist administration,
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neonatal hyperinsulinemia has been observed and
prolonged treatment is associated with significant
cardiotoxic effects.39 β-Adrenergic agonists are con-
traindicated in fetal heart rate disorders and some fetal
anomalies. β-Adrenergic agonists have potent effects
on delaying delivery for 48 hours and a slight reduc-
tion in preterm delivery but no significant effects on
perinatal mortality or prevention of severe neonatal res-
piratory distress.39 The utility of β-adrenergic agonists
is to provide time for corticosteroids for lung matura-
tion or potential transfer of patient to a tertiary hospital,
though, after long-term therapy, β receptors desensitize
and downregulate in addition to causing an increase of
prostaglandin production, which results in myometrial
contraction.39

Magnesium sulfate decreases myometrial contrac-
tions through inhibition of calcium entry into the
myometrial cells, resulting in a tocolytic effect.8,33,39

Magnesium sulfate is primarily used to decrease seizure
potential in patients with preeclampsia, but it also
provides fetal neuroprotection and may decrease the
severity of cerebral palsy in surviving infants when ad-
ministered prior to 32 weeks’ gestation.8 Magnesium
sulfate has fewer side effects than β-adrenergic ago-
nists and can arrest uterine contractions, but limited
randomized clinical trials are available to determine its
efficacy in treating preterm birth.40 Magnesium sulfate
affects smooth muscle, including the myometrium and
the blood vessels, leading to decreased uterine con-
tractions and vasodilation.39 Magnesium sulfate crosses
the placental barrier and can result in decreased fetal
movements and heart rate. In the neonate, exposure
to magnesium may result in hypotonia, drowsiness, de-
creased sucking, or need for assisted ventilation.33

Calcium channel blockers act similarly to magnesium
sulfate, in that they inhibit the influx of calcium into
the myometrial smooth muscle cell, decreasing uterine
contractions.39,41 Calcium channel blockers have simi-
lar effectiveness compared with β-adrenergic agonists
with fewer side effects.42 Calcium channel blockers are
contraindicated in maternal hypotension and maternal
heart disease. Calcium channel blockers relax smooth
muscle causing a relaxation of the uterine artery, de-
creasing placental perfusion pressure, though this does
not appear to affect fetal heart rate or variability.42 Fetal
contraindications to calcium channel blockers include
disorders affecting uteroplacental blood flow and fetal
tachycardia and distress.43

Prostaglandin synthetase inhibitors decrease the
actions of prostaglandins’ effect on the uterus.33

Prostaglandins allow for electrical coupling of my-
ometrial cells and stimulate influx of intracellular
calcium needed for muscle contractions. In addi-
tion, prostaglandin levels increase during labor; there-

fore, inhibition of prostaglandins reduces uterine
contractions.39 Prostaglandin inhibitors inhibit the renin-
angiotensin system and constrict the renal arteries, re-
sulting in decreased amniotic fluid44 and can be utilized
only with normal amniotic fluid and not in cases with
oligohydramnios. Prostaglandin synthetase inhibitors
are nonsteroidal anti-inflammatory drugs and have not
been proven to improve short -or long-term neona-
tal outcomes.45 If needed, the treatment may be re-
peated after a 5-day break if effective. Prostaglandin
inhibitors are recommended as a first-line tocolytic ther-
apy though caution in needed due to maternal and fe-
tal effects.21 Maternal contraindications include coag-
ulation disorders, abnormal liver function, or asthma.
Prostaglandin synthetase inhibitors cross the placenta
and can cause constriction of the ductus arteriosus and
oligohydramnios with prolonged use and are not rec-
ommended after 32 weeks’ gestation, though some in-
stitutions use prostaglandin synthetase inhibitors up to
34 weeks’ gestation.8 Significant neonatal adverse ef-
fects include necrotizing enterocolitis, intracranial hem-
orrhage, patent ductus arteriosus, and bronchopul-
monary dysplasia.46

The evidence to support nitroglycerine as a tocolytic
treatment is conflicting. In a Cochrane analysis of 5 ran-
domized controlled trials, nitroglycerine did not delay
delivery and its use was not supported. In contrast, in
a double-blind placebo trial, neonates born to mothers
treated with nitroglycerine had a reduced neonatal mor-
bidity and mortality compared with the placebo-treated
mothers.35 In addition, nitroglycerine patch has been
found to reduce neonatal intensive care unit cost and
improve neonatal outcomes.47

Oxytocin is a potent stimulator of uterine contrac-
tions. Oxytocin antagonist, atosiban, binds with oxy-
tocin receptors in the myometrium decreasing uter-
ine contractility.33,39 Oxytocin antagonists show great
promise as they have little effects on renal, cardiopul-
monary, and central nervous system functions and are
highly specific to the uterus.41 Atosiban is currently used
in Europe as a treatment for preterm labor but not ap-
proved in the United States. Administration of atosiban
is through a bolus injection, followed by an infusion.48

Research on oxytocin antagonists is continuing, and
changes to practice may include atosiban in the future.

GUIDELINES
The ACOG defines preterm labor as uterine contractions
with a dilated cervix greater than 2 cm or uterine con-
tractions with cervical dilation or effacement changes.
Current practice guidelines from ACOG recommend
pharmacologic treatment of preterm labor for women
between 24 and 34 weeks’ gestation.21 The ACOG does
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not recommend exclusively utilizing fetal fibronectin
test results or short cervix assessment to direct man-
agement of preterm labor with acute symptoms. Tim-
ing of pharmacologic management and assessment for
preterm labor is currently debatable. The European As-
sociation of Perinatal Medicine recommends ultrasound
cervical length measurements in all pregnant patients
between 19 and 24 weeks’ gestation to assess risk of
preterm birth and potential preventive measures such
as progesterone therapy.8 For women in preterm labor,
a single course of corticosteroids is recommended for
women who are at risk of delivery within 1 week.21

A single repeated course of corticosteroids should be
considered in women less than 34 weeks’ gestation,
who are at risk of delivery within 1 week, and whose
prior course of corticosteroids was greater than 14
days prior. Tocolytic treatment with β-adrenergic ag-
onists, calcium channel blockers, or prostaglandin in-
hibitors for prolongation of pregnancy up to 48 hours
for administration of corticosteroids is recommended.
The ACOG and the European Association of Perina-
tal Medicine recommend different medications only for
first-line tocolytic therapy. The European Association
of Perinatal Medicine recommends using oxytocin re-
ceptor antagonist due to its absence of systemic effects
on mothers and fetuses.8 Oxytocin receptor antagonists
are not mentioned in the most recent ACOG recom-
mendations for the management of preterm labor. Ex-
tended tocolytic therapy is not recommended for pre-
venting preterm birth or improving neonatal outcomes.
Antibiotics are not recommended to prolong gestation
or improve neonatal outcomes in women with intact
membranes. Bed rest and hydration are also not rec-
ommended for routine treatment of preterm labor.21

DISCUSSION
Upon entry to care, nurses are responsible for com-
pleting a thorough patient history, paying special
attention to preexisting conditions (eg, diabetes, hyper-
tension, or cardiac arrhythmias) and any home med-
ications or supplements (eg, aspirin) that may inter-
fere with the treatment plan.49 Before administering
medication for preterm labor, a baseline head-to-toe
physical assessment should be completed.33 Fetal well-
being assessments such as external fetal monitoring
and imaging should be performed, as well as com-
pletion of a chart review to understand the course of
pregnancy.49 As therapy is administered, nurses should
continue to perform timely and accurate assessments
including vital signs, intake and output records, and
safety management.33,50 Fetal heart rate patterns and
uterine activity should be assessed every 30 minutes for
uncomplicated patients in the first stage of labor, and

for the complicated patient, evaluation should occur
every 15 minutes.51–53 Afors and Chandraharan54 have
questioned whether continuous fetal heart rate moni-
toring practice guidelines for term pregnancies apply
to preterm fetuses, given the physiologic changes as-
sociated with gestational age. In the absence of clear
adaptations to recommendations, nurses should follow
the fetal monitoring protocols at their institution of prac-
tice and should stay current on evidence by engaging
in continuing education.53 Psychosocial support should
be offered as this may be a trying time for patients, part-
ners, and family.55 Emotional support can allow these
individuals to express their feelings regarding the sit-
uation and/or the events leading up to it. This could
come from the nurse directly or through an empow-
ered partner—higher levels of paternal support have
been associated with lower levels of preterm birth.56

Informational support means providing evidence, feed-
back, and guidance.55 Nurses are opportunely poised to
provide ongoing education pertinent to patients’ condi-
tion and received therapy.33 In addition, should this cur-
rent episode of preterm labor result in a preterm birth,
neonatal nurses can be unique educational resources,
providing information to patients that may impact future
pregnancies.57 In cases when the labor stabilizes and
less acute management is acceptable, discharge teach-
ing may be necessary and follow-up care or services
should be arranged.49

Progesterone (intramuscular injection, vaginal sup-
pository or gel) is a therapy for preventing preterm
labor. Researchers are trying to determine the popula-
tion in which this medication would be most effective.13

Nursing considerations for patients receiving this ther-
apy surround the methods of administration—weekly
injections may be a detriment to some patients, whereas
vaginal suppositories may result in pruritus or increased
secretions.58,59 A recent systemic review and meta-
analysis reveals vaginal progesterone as the only route
with consistent benefits in preventing preterm birth.60

The most common corticosteroid administered in this
population is either betamethasone or dexamethasone.
Betamethasone has suggested dosing of two 12-mg
doses intramuscularly 24 hours apart; dexamethasone
is administered in four 6-mg doses every 12 hours.19

Corticosteroids have few side effects, especially due to
the short course of treatment. However, blood glucose
monitoring may be necessary for those women whose
condition is complicated by preexisting or gestational
diabetes. In addition, the injection site should be rotated
to decrease irritation.

β-Adrenergic agonist is typically terbutaline (intra-
venous, subcutaneous, or oral routes) or ritodrine (in-
travenous progressing to oral routes). These medi-
cations require cardiac monitoring. Side effects may
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range from tachycardia, palpitations, and tremors to
pulmonary edema, chest pain, and heart failure.31,33,47

Because of potentially rare but serious complications,
this therapy should be contraindicated for patients with
cardiac history.39 Nurses should follow the institution’s
protocol, assessing cardiac and respiratory status fre-
quently and monitoring intake/output. Fetal tachycardia
is possible as well, necessitating fetal heart rate mon-
itoring to observe for baseline changes.39 In addition
to cardiac effects, β-adrenergic agonists have metabolic
effects, namely, hyperglycemia. If patients are receiv-
ing corticosteroids concurrently, the effect of glucose
increase may be potentiated; nurses should perform
routine blood glucose checks.39 Hypokalemia is pos-
sible though it is usually transient and does not require
therapy.33,47

Magnesium sulfate is typically administered as an in-
travenous infusion beginning with an initial 6-g loading
dose progressing to a 2- to 3-g maintenance dose.33 This
medication can have systemic effects and is excreted
through the kidneys. Although rare, nurses should
observe for serious effects of magnesium toxicity—
respiratory depression, neurologic sedation, and mus-
cular weakness may occur at high doses. Hourly assess-
ments of breath sounds, deep tendon reflexes, hand
grasp, intake and output, and level of consciousness
should be completed by the nurse. Magnesium sul-
fate infusion can also cause a number of uncomfort-
able side effects as a result of vasodilation. The patient
may report feeling flushed and warm, light-headed,
nauseous, and lethargic. Nurses should promote safety
and assist patients out of bed. Patients may appre-
ciate interventions to increase comfort such as cool
compresses and linen changes.33,39 Maternal magne-
sium sulfate can also impact the fetus; this drug has
been shown to decrease fetal heart rate baseline and
variability due to central nervous system depressant
effects.50,61 After delivery, neonatal effects of magne-
sium persist. Nurses should be alert for signs and symp-
toms of hypocalcemia, poor muscular tone, and respi-
ratory depression in the newborn.50 In the event that
magnesium sulfate is administered for cerebral palsy
neuroprotection, the same nursing implications would
be applicable.

Calcium channel blockers, such as nifedipine, are
administered orally with an initial dose of 10 to 20 mg
with a second loading dose possible within the first
30 minutes. Maintenance is 10 to 20 mg every 6 to
8 hours, depending on the institution.33 Calcium chan-
nel blockers may also result in vasodilation, causing
side effects such as flushing, nausea, and headache.39

Nurses should monitor heart rate for tachycardia and
blood pressure for hypotension. Precautions such as
gradual position changes and dangling should be taken

to prevent postural hypotension. Patients managed on
cimetidine should discontinue use of this drug as it can
lead to higher circulating levels of nifedipine.62 Digoxin
levels may require monitoring for therapeutic level per
institution policy, though several researchers have indi-
cated that nifedipine can be safely coadministered.34

Prostaglandin synthetase inhibitor, indomethacin, is
administered orally with a loading dose of 50 to 100 mg,
followed by maintenance dosing of 25 to 50 mg
every 6 hours for 48 hours.33 This medication has few
maternal side effects but complaints include nausea,
vomiting, headache, and dizzy spells.39 This medication
interferes with platelet activity and thus is contraindi-
cated in patients with histories of coagulation disorders,
gastrointestinal ulcerative disease, and renal and hep-
atic dysfunction. Prostaglandin synthetase inhibitors can
have significant fetal effects with long-term use. Ductus
arteriosus constriction or closure and oligohydramnios
caused by decreases in fetal urine output can result
from administration of this medication.33,39 The effects
are greater at later gestation; recommendations are to
avoid administration after 32 weeks.18 In addition to
fetal monitoring, nurses may assist with fetal imaging
such as an amniotic fluid index or ultrasonography.

The following tocolytic therapies are being investi-
gated or are employed internationally; however, they
are not yet used clinically with wide support in the
United States. Nurses should still be educated on ways
to care for patients who would be administered these
potential therapies. Nitroglycerine may be adminis-
tered as a transdermal patch and side effects include
headache and hypotension.63 Nurses should monitor
blood pressure and heart rate, as well as the topical
site for irritation.47 Oxytocin antagonists, such as atosi-
ban, are administered by intravenous infusion. They
are a promising therapy as they have been tolerated
well. Reported side effects include nausea, vomiting,
and headache.8

CONCLUSION
Management of preterm labor happens in conjunc-
tion with interdisciplinary teams; nursing can con-
tribute to positive outcomes for both mothers and
babies. Nursing responsibility includes understanding
relevant pharmacological treatment of preterm labor,
pharmacologic mechanisms of action, and potential
side effects of pharmacologic therapy. It is crucial that
nurses are knowledgeable of the breadth of preterm
labor management including pharmacologic contraindi-
cations for both mothers and babies. Current and evolv-
ing evidence-based guidelines are available and practic-
ing nurses are responsible for staying abreast of changes
in order to contribute to the management of preterm
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labor. As with other conditions, patient education is an
ongoing task of the nurse. Nurses should teach signs
and symptoms of preterm labor and for possible side
effects of treatment, where appropriate.

References
1. Martin JA, Hamilton BE, Osterman MJK. Births in the United

States, 2018. NCHS Data Brief. 2019;(346):1–8.
2. Rush RW, Keirse MJ, Howat P, Baum JD, Anderson AB, Turn-

bull AC. Contribution of preterm delivery to perinatal mor-
tality. Br Med J. 1976;2(6042):965–968.

3. American College of Obstetricians and Gynecologists.
ACOG practice bulletin: clinical management guidelines for
obstetrician-gynecologists: number 38, September 2002. Peri-
natal care at the threshold of viability. Obstet Gynecol.
2002;100(3):617–624.

4. Shmuely A, Aviram A, Ben-Mayor Bashi T, et al. Risk factors
for spontaneous preterm delivery after arrested episode of
preterm labor. J Matern Fetal Neonatal Med. 2016;29(5):727–
732.

5. Robinson JN, Regan JA, Norwitz ER. The epidemiology of
preterm labor. Semin Perinatol. 2001;25(4):204–214.

6. American College of Obstetricians and Gynecologists; Com-
mittee on Practice Bulletins—Obstetrics. ACOG practice bul-
letin no. 127: management of preterm labor. Obstet Gynecol.
2012;119(6):1308–1317.

7. Sentilhes L, Senat MV, Ancel PY, et al. Prevention of spon-
taneous preterm birth: guidelines for clinical practice from
the French College of Gynaecologists and Obstetricians (CN-
GOF). Eur J Obstetr Gynecol Reprod Biol. 2017;210:217–224.

8. Di Renzo GC, Cabero Roura L, Facchinetti F, et al. Preterm la-
bor and birth management: recommendations from the Euro-
pean Association of Perinatal Medicine. J Matern Fetal Neona-
tal Med. 2017;30(17):2011–2030.

9. Kumar P, Magon N. Hormones in pregnancy. Niger Med J.
2012;53(4):179–183.

10. Pohl O, Chollet A, Kim SH, et al. OBE022, an oral and selec-
tive prostaglandin F2alpha receptor antagonist as an effective
and safe modality for the treatment of preterm labor. J Phar-
macol Exp Ther. 2018;366(2):349–364.

11. Palacio M, Ronzoni S, Sanchez-Ramos L, Murphy KE. Pro-
gestogens as maintenance treatment in arrested preterm la-
bor: a systematic review and meta-analysis. Obstet Gynecol.
2016;128(5):989–1000.

12. Norwitz ER, Caughey AB. Progesterone supplementation
and the prevention of preterm birth. Rev Obstet Gynecol.
2011;4(2):60–72.

13. Manuck TA, Esplin MS, Biggio J, et al. Predictors of response
to 17-alpha hydroxyprogesterone caproate for prevention of
recurrent spontaneous preterm birth. Am J Obstet Gynecol.
2016;214(3):376. e1–e8.

14. Combs CA, Garite TJ, Maurel K, et al. 17-
hydroxyprogesterone caproate for preterm rupture of
the membranes: a multicenter, randomized, double-blind,
placebo-controlled trial. Am J Obstet Gynecol. 2015;213(3):
364. e1–e12.

15. Rosta K, Ott J, Kelemen F, et al. Is vaginal progesterone
treatment associated with the development of gestational di-
abetes? A retrospective case-control study. Arch Gynecol Ob-
stet. 2018;298(6):1079–1084.

16. Ericson-Neilsen W, Kaye AD. Steroids: pharmacology, com-
plications, and practice delivery issues. Ochsner J. 2014;
14(2):203–207.

17. Gyamfi-Bannerman C, Thom EA, Blackwell SC, et al. An-
tenatal betamethasone for women at risk for late preterm
delivery. N Eng J Med. 2016;374(14):1311–1320.

18. Agnew EJ, Ivy JR, Stock SJ, Chapman KE. Glucocorticoids,
antenatal corticosteroid therapy and fetal heart maturation. J
Mol Endocrinol. 2018;61(1):R61–R73.

19. Committee on Obstetric Practice. Committee opinion no. 713:
antenatal corticosteroid therapy for fetal maturation. Obstet
Gynecol. 2017;130(2):e102–e109.

20. Vyas J, Kotecha S. Effects of antenatal and postnatal corticos-
teroids on the preterm lung. Arch Dis Child Fetal Neonatal
Ed. 1997;77(2):F147–F150.

21. American College of Obstetricians and Gynecologists’ Com-
mittee on Practice Bulletins—Obstetrics. Practice bulletin
no. 171: management of preterm labor. Obstet Gynecol.
2016;128(4):e155–e164.

22. French NP, Hagan R, Evans SF, Godfrey M, Newnham JP. Re-
peated antenatal corticosteroids: size at birth and subsequent
development. Am J Obstet Gynecol. 1999;180(1, pt 1):114–
121.

23. Ikegami M, Jobe AH, Newnham J, Polk DH, Willet KE, Sly
P. Repetitive prenatal glucocorticoids improve lung function
and decrease growth in preterm lambs. Am J Respir Crit Care
Med. 1997;156(1):178–184.

24. Okajima S, Matsuda T, Cho K, Matsumoto Y, Kobayashi
Y, Fujimoto S. Antenatal dexamethasone administration im-
pairs normal postnatal lung growth in rats. Pediatr Res.
2001;49(6):777–781.

25. Mitzner W, Johnson JW, Beck J, London W, Sly D. Influence
of betamethasone on the development of mechanical prop-
erties in the fetal rhesus monkey lung. Am Rev Respir Dis.
1982;125(2):233–238.

26. Hislop AA, Wigglesworth JS, Desai R, Aber V. The effects of
preterm delivery and mechanical ventilation on human lung
growth. Early Hum Dev. 1987;15(3):147–164.

27. Whitelaw A, Thoresen M. Antenatal steroids and the develop-
ing brain. Arch Dis Child Fetal Neonatal Ed. 2000;83(2):F154–
F157.

28. Edwards HE, Burnham WM. The impact of corticosteroids
on the developing animal. Pediatr Res. 2001;50(4):433–
440.

29. Huang WL, Beazley LD, Quinlivan JA, Evans SF, Newnham
JP, Dunlop SA. Effect of corticosteroids on brain growth in
fetal sheep. Obstet Gynecol. 1999;94(2):213–218.

30. Roberts D, Brown J, Medley N, Dalziel SR. Antenatal corti-
costeroids for accelerating fetal lung maturation for women
at risk of preterm birth. Cochrane Database Syst Rev.
2017;3:CD004454.

31. Berkman ND, Thorp JM Jr, Lohr KN, et al. Tocolytic treat-
ment for the management of preterm labor: a review of the
evidence. Am J Obstet Gynecol. 2003;188(6):1648–1659.

32. Hill WC. Risks and complications of tocolysis. Clin Obstet
Gynecol. 1995;38(4):725–745.

33. Viamontes CM. Pharmacologic intervention in the manage-
ment of preterm labor: an update. J Perinat Neonatal Nurs.
1996;9(4):13–30.

34. Garty M, Shamir E, Ilfeld D, Pitlik S, Rosenfeld JB. Noninter-
action of digoxin and nifedipine in cardiac patients. J Clin
Pharmacol. 1986;26(4):304–305.

35. Haas DM, Caldwell DM, Kirkpatrick P, McIntosh JJ, Welton
NJ. Tocolytic therapy for preterm delivery: systematic review
and network meta-analysis. BMJ. 2012;345:e6226.

36. Caughey AB, Parer JT. Tocolysis with beta-adrenergic recep-
tor agonists. Semin Perinatol. 2001;25(4):248–255.

37. Morfaw F, Fundoh M, Bartoszko J, Mbuagbaw L, Thabane
L. Using tocolysis in pregnant women with symptomatic
placenta praevia does not significantly improve prenatal,

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

160 www.jpnnjournal.com April/June 2020



perinatal, neonatal and maternal outcomes: a systematic re-
view and meta-analysis. Syst Rev. 2018;7(1):249.

38. Neilson JP, West HM, Dowswell T. Betamimetics for
inhibiting preterm labour. Cochrane Database Syst Rev.
2014;(2):CD004352.

39. Monga M, Creasy RK. Pharmacologic management of preterm
labor. Semin Perinatol. 1995;19(1):84–96.

40. American College of Obstetricians and Gynecologists Com-
mittee on Obstetric Practice Society for Maternal-Fetal
Medicine. Committee opinion no. 573: magnesium sulfate
use in obstetrics. Obstet Gynecol. 2013;122(3):727–728.

41. Verdurmen KMJ, Hulsenboom ADJ, van Laar JOEH, Oei
SG. Effect of tocolytic drugs on fetal heart rate variabil-
ity: a systematic review. J Matern Fetal Neonatal Med.
2017;30(20):2387–2394.

42. Norwitz ER, Robinson JN. A systematic approach to the man-
agement of preterm labor. Semin Perinatol. 2001;25(4):223–
235.

43. Bateman BT, Huybrechts KF, Maeda A, et al. Calcium channel
blocker exposure in late pregnancy and the risk of neonatal
seizures. Obstet Gynecol. 2015;126(2):271–278.

44. Abou-Ghannam G, Usta IM, Nassar AH. Indomethacin
in pregnancy: applications and safety. Am J Perinatol.
2012;29(3):175–186.

45. Loudon JA, Groom KM, Bennett PR. Prostaglandin inhibitors
in preterm labour. Best Pract Res Clin Obstet Gynaecol.
2003;17(5):731–744.

46. Dollberg S, Lusky A, Reichman B. Patent ductus arteriosus,
indomethacin and necrotizing enterocolitis in very low birth
weight infants: a population-based study. J Pediatr Gastroen-
terol Nutr. 2005;40(2):184–188.

47. Haram K, Mortensen JH, Morrison JC. Tocolysis for acute
preterm labor: does anything work. J Matern Fetal Neonatal
Med. 2015;28(4):371–378.

48. Kim SH, Riaposova L, Ahmed H, et al. Oxytocin receptor
antagonists, atosiban and nolasiban, inhibit prostaglandin
F2alpha-induced contractions and inflammatory responses in
human myometrium. Sci Rep. 2019;9(1):5792.

49. Jones DP, Collins BA. The nursing management of women
experiencing preterm labor: clinical guidelines and why they
are needed. J Obstet Gynecol Neonatal Nurs. 1996;25(7):569–
592.

50. Witcher PS. Treatment of preterm labor. J Perinat Neonatal
Nurs. 2002;16(1):25–46.

51. ACOG Committee on Practice Bulletins – Obstetrics. ACOG
practice bulletin no. 107: induction of labor. Obstet Gynecol.
2009;114(2, pt 1):386–397.

52. Association of Women’s Health, Obstetric and Neonatal
Nurses. Continuous labor support for every woman. J Ob-
stet Gynecol Neonatal Nurs. 2018;47(1):73–74.

53. Association of Women’s Health, Obstetric and Neonatal
Nurses. Fetal heart monitoring. J Obstet Gynecol Neonatal
Nurs. 2018;47(6):874–877.

54. Afors K, Chandraharan E. Use of continuous electronic fetal
monitoring in a preterm fetus: clinical dilemmas and recom-
mendations for practice. J Pregnancy. 2011;2011:848794.

55. The National Academies Press. In: Behrman RE, Butler AS,
eds. Preterm Birth: Causes, Consequences, and Prevention.
Washington, DC: The National Academies Press; 2007.

56. Ghosh JK, Wilhelm MH, Dunkel-Schetter C, Lombardi CA,
Ritz BR. Paternal support and preterm birth, and the modera-
tion of effects of chronic stress: a study in Los Angeles county
mothers. Arch Womens Ment Health. 2010;13(4):327–338.

57. Maloni JA, Damato EG. Reducing the risk for preterm birth:
evidence and implications for neonatal nurses. Adv Neonatal
Care. 2004;4(3):166–174.

58. Martinez de Tejada B, Karolinski A, Ocampo MC, et al. Pre-
vention of preterm delivery with vaginal progesterone in
women with preterm labour (4P): randomised double-blind
placebo-controlled trial. BJOG. 2015;122(1):80–91.

59. Combs CA. Vaginal progesterone or cerclage to prevent re-
current preterm birth? Am J Obstet Gynecol. 2013;208(1):1–2.

60. Jarde A, Lutsiv O, Beyene J, McDonald SD. Vaginal proges-
terone, oral progesterone, 17-OHPC, cerclage, and pessary
for preventing preterm birth in at-risk singleton pregnancies:
an updated systematic review and network meta-analysis.
BJOG. 2019;126(5):556–567.

61. Verdurmen KMJ, Warmerdam GJJ, Lempersz C, et al. The
influence of betamethasone on fetal heart rate variability,
obtained by non-invasive fetal electrocardiogram recordings.
Early Hum Dev. 2018;119:8–14.

62. Khan A, Langley SJ, Mullins FG, Dixon JS, Toon S. The phar-
macokinetics and pharmacodynamics of nifedipine at steady
state during concomitant administration of cimetidine or high
dose ranitidine. Br J Clin Pharmacol. 1991;32(4):519–522.

63. Conde-Agudelo A, Romero R. Transdermal nitroglycerin for
the treatment of preterm labor: a systematic review and meta-
analysis. Am J Obstet Gynecol. 2013;209(6):551. e1–e551. e18.

The CE test for this article is available online only. Log onto the journal website, www.jpnnjournal.com,
or to www.NursingCenter.com/CE/JPNN to access the test. For more than 129 additional continuing
education articles related to neonatal topics, go to NursingCenter.com.

Instructions:
� Read the article. The test for this CE activity is to be taken

online at www.NursingCenter.com.
� You will need to create (its free!) and login to your per-

sonal CE Planner account before taking online tests. Your
planner will keep track of all your Lippincott Professional
Development online CE activities for you.

� There is only one correct answer for each question.
� A passing score for this test is 13 correct answers. If

you pass, you can print your certificate of earned contact
hours and access the answer key. If you fail, you have the
option of taking the test again at no additional cost.

� For questions, contact Lippincott Professional Develop-
ment: 1-800-787-8985.

Registration Deadline:
June 3, 2022

Provider Accreditation:
Lippincott Professional Development will award 1.5 contact hours
including 1.0 pharmacology credit for this continuing nursing edu-
cation activity.

Lippincott Professional Development is accredited as a provider
of continuing nursing education by the American Nurses Creden-
tialing Center’s Commission on Accreditation.

This activity is also provider approved by the California Board of
Registered Nursing, Provider Number CEP 11749. Lippincott Pro-
fessional Development is also an approved provider of continuing
nursing education by the District of Columbia Board of Nursing,
Florida Board of Nursing, and Georgia Board of Nursing, CE Broker
#50-1223.
Your certificate is valid in all states.

Disclosure Statement:
The authors and planners have disclosed that they have no financial
relationships related to this article.

Payment:
� The registration fee for this test is $17.95.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

The Journal of Perinatal & Neonatal Nursing www.jpnnjournal.com 161

www.jpnnjournal.com
www.NursingCenter.com/CE/JPNN
http://NursingCenter.com

