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Objectives
At the end of the presentation, 
the provider will be able to:

• Define preterm labor

• Describe appropriate 
interventions in the setting of 
preterm labor to improve 
outcome

• Describe tocolytic therapies, 
their uses, mechanism of 
action, risks and goals of 
therapy

Presentation 
Overview

• Definitions

• Evaluation
• Physical exam

• Diagnostics
• Imaging

• FFN

• GBS

• Treatment 
• Tocolysis

• Antibiotics

• Antenatal steroids

• MgSO4
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Definitions

Preterm Birth and Preterm Labor

• Preterm birth: 20 0/7 – 36 6/7 
weeks

• Preterm labor - Clinical criteria: 
• Regular uterine contractions & 

change in cervical dilation, 
effacement, or both 
or

• Initial presentation with regular 
contractions and cervical dilation of 
at least 2cm

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

Goldenberg et al, Epidemiology and causes of preterm birth Lancet 2008; 371:75-84

Preterm
Birth
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Preterm Labor: Outcomes

• 30% resolve

• <10% deliver within 7d

• 50% deliver at term

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

Assessments

Initial Evaluation

• Signs/symptoms
• Change in type of vaginal discharge (watery, mucus, or bloody)

• Increase in amount of discharge

• Pelvic or lower abdominal pressure

• Constant low, dull backache

• Mild abdominal cramps, with or without diarrhea

• Regular or frequent contractions or uterine tightening

• Ruptured membranes 

• Fetal monitoring and uterine activity monitoring

• Sterile speculum exam if rupture of membranes 
suspected

• Physical exam for diagnosis/etiology
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Diagnostics
• Imaging

• Fetal size

• Amniotic fluid

• Cervical length

• FFN

• Amniocentesis

Imaging

• Fetal size

• Amniotic fluid

• Cervical length

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

Cervical Length and Risk of PTD

Iams N Engl J Med 1996;334:567–72
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Fetal Fibronectin

• A “glue like” protein produced by fetal cells at 
the interface between the chorion and decidua

• Present in vaginal secretions before 22 weeks 
and at end of pregnancy

• Generally not detectable between 22-34 weeks
• Positive test at this time suggests risk of PTB, 

however false positive results are common

• Negative test: low likelihood of delivery within 7d 

In women with signs and symptoms of preterm labor

- Absence of FBM: highest diagnostic accuracy predicting PTB 

- fFN and TVS have limited and moderate accuracy, 

respectively, for the short-term prediction of delivery

Cervical Length: Cochrane Review

• 3 trials singletons with PTL, 290 women

• Insufficient evidence to recommend routine screening of 
asymptomatic or symptomatic pregnant women with TVU 
CL. 

• Since there is a non-significant association between 
knowledge of TVU CL results and a lower incidence of PTB 
at less than 37 weeks in symptomatic women, we 
encourage further research.  

Berghella et al. Cochrane Database 2013
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FFN: Cochrane Review

• 5 trials of 474 women

• Although FFN is commonly used in labor and 
delivery units to help in the management of 
women with symptoms of preterm labor, 
currently there is not sufficient evidence to 
recommend its use. 

• Since this review found an association 
between knowledge of FFN results and a lower 
incidence of preterm birth before 37 weeks, 
further research should be encouraged.

Berghella et al. Cochrane Database 2008

Diagnostics

• Imaging
• Fetal size

• Amniotic fluid

• Imaging: cervical length

• FFN

• Amniocentesis

•RCTs do not find 

benefit 

•PPV of either is poor 

and should not direct 

management

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

ACOG Practice Bulletin: FFN, CL

ACOG Practice Bulletin Management of Preterm Labor 2016; 159
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Treatment • Tocolysis

• Antibiotics

• Antenatal steroids

• MgSO4

Tocolysis

Goals of Tocolysis

• Reduce neonatal morbidity 
and mortality 

• By delaying delivery

• Allow for administration of 
corticosteroids

• Allow for transfer to tertiary care 
center
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ACOG Practice Bulletin Management of Preterm Labor 2016; 159

Tocolytic
Therapy Rationale

• Prevent PTD

• Prolong 48h for 
corticosteroids

• Improve neonatal outcome

Tocolytic Agents

• b-sympathomimetic agents

• Prostaglandin synthesis inhibitors

• Calcium antagonists

• Oxytocin analogues

• Magnesium sulfate
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b-sympathomimetic Agents
• Bind to b-2 receptors in uterus

• Activates adenylate cyclase 

• Produces cAMP

• cAMP relaxes smooth muscle

Ritodrine

Terbutaline

Salbutamol

Isoxsuprine

Significant side effects

• Chest pain

• Palpitations

• Tachycardia

• Nausea, vomiting

• Cardiac arrthymias

• Pulmonary edema

• Increase Glc, K

• Headache

• Tremor

Contraindications

• Cardiac disease, hyperthyroidism, unstable DM

b-sympathomimetic Agents

• RCTs

• Meta-analyses:
• Delay delivery by >48 h, perhaps 7 d

• Beneficial for corticosteroids

• Do not reduce PTD < 37 weeks

• Do not reduce perinatal death/neonatal morbidity

Terbutaline: Black Box Warning



1/18/2018

11

Prostaglandin Synthesis Inhibitors

• Blocks cyclo-oxygenase (COX), rate 
limiting enzyme in the production of PG

• Cox-2 important in labor

Indomethacin
Sulindac
Nimesulide
Celecoxib
Rofecoxib

Significant side effects • Premature closure of ductus arteriosus

• Renal failure, Cerebral hemorrhage

• Necrotizing enterocolitis

• GI irritation, altered immune response

Contraindications
• Peptic ulcer disease

• Oligohydramnios

• Hematological, hepatic or renal dysfunction

Prostaglandin Synthesis Inhibitors

• Indomethacin: systematic 
reviews

• Delay delivery by >48 h, 
perhaps 7 d

• Beneficial for corticosteroids

• Do not reduce PTD < 37 weeks

• Do not reduce perinatal 
death/neonatal morbidity

• Hypotension

• Congestive heart failure

• Aortic stenosis

Calcium Antagonists
• Block Ca2+ channels

• Prevent influx of Ca2+ into myometrial cells,  prevent 
myometrial contraction

• Suppresses release of intracellular Ca2+ stores

Nifedipine

Significant side effects

• Altered cardiac conduction

• Tachycardia

• Hypocalcemia

Contraindications
**concurrent use of Ca-channel 

blockers and MgSo4 may result 

in profound hypotension or potentiate 

neuromuscular blockade
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• RCTs: 
• No placebo-controlled RCTs

• vs MgSO4: n=3 RCTs

• Meta-analyses:
• Delay delivery by >48 h, and >34 weeks

• Beneficial for corticosteroids

• Do not reduce PTD < 37 weeks
• Do not reduce perinatal death/neonatal morbidity

Calcium Antagonists

Oxytocin Analogues

• Increase in myometrial oxytocin receptor 
expression

• Oxytocin antagonist: Atosiban

Atosiban

Significant side effects

• Nausea

• Headache

• tachycardia

• Hyperglycemia

• Hypotension

• palpitations

Contraindications

• none

• RCTs: 2 vs placebo; 4 vs beta-
mimetics

• No difference in perinatal 
outcome vs placebo

• Fewer maternal side-effects 
than beta-mimetics

• No benefit in delaying or 
preventing preterm birth

• Atosiban was associated with 
more infant deaths in one 
placebo controlled trial. 

Oxytocin Analogues
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• Myasthenia gravis

• Heart block

Magnesium Sulfate

• Competition with calcium ions

• Inhibition of uterine smooth muscle contractility

• Increases repolarization time between UCs and 
decreasing force of contractions

Significant side effects

• Chest pain

• Flushing

• Nausea, vomiting

• Pulmonary edema

Contraindications

• RCTs
• MgSO4 vs placebo (n=2)

• MgSO4 vs B-mimetics (n=4)

• MgSO4 vs Nifedipine (n=3)

• Systematic review:
• Does not delay delivery 

• Does not reduce PTD < 37 weeks

• Does not reduce perinatal death/neonatal morbidity

Magnesium Sulfate

Tocolytic
Therapy

•Prevent PTD

•Prolong 48h for corticosteroids

• Improve neonatal outcome

Summation of evidence
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Tocolytic Rx: Summation of Evidence

• First line: Nifedipine 10-20 mg q 20 min x 3 doses 
then 10-20 mg q 3-4 hours (max: 120 mg/day)

• Second line: Indocin 25-50 mg q 6 hours (max: 
200 mg/day)

32-34 weeks

1. Nifedipine

2. Terbutaline

24-32 weeks: 

1. Indomethacin

2. Nifedipine

Single agents only

Discontinue 48h after ACS administered

Tocolysis: Timing

• Lower GA limit: 
• expert opinion; based on clinical scenario (e.g. 

appendectomy at 20 weeks with contractions)

• Workshop on periviability: 22 0/7 if steroids being 
administered

• ACOG/SMFM: 24 0/7; consider at 23 weeks based 
on individual circumstances

• Upper GA limit
• ACOG/SMFM: 34 weeks

Antibiotics
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Group B Streptococcus

• 25% of pregnant women are asymptomatic 
carriers 

• If untreated 1-2% of babies infected during 
childbirth (meningitis, pneumonia, sepsis)

• Higher risk if preterm

• Standard testing at 35-37 weeks
• Preterm labor – test and initiate treatment

Group B 
Streptococcus
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Preterm Birth: Antibiotics in Intact Membranes

Flenady et al. Cochrane Database of Systematic Reviews 2013(12)

Antibiotics in Intact Membranes: 
Effect on Delivery <48h or <7d

Flenady et al. Cochrane Database of Systematic Reviews 2013(12)

Antibiotics in Intact Membranes: 
Long-term Outcome

Flenady et al. Cochrane Database of Systematic Reviews 2013(12)

Kenyon et al. Lancet 2008;372:1319–27
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Cochrane Review: Antibiotics

• No benefit in important neonatal outcomes with 
the use of prophylactic antibiotics for women in 
preterm labor with intact membranes, although 
maternal infection may be reduced.

• Of concern, is the finding of short- and longer-
term harm for children of mothers exposed to 
antibiotics. 

• The evidence supports not giving antibiotics 
routinely to women in PTL with intact 
membranes in the absence of overt signs of 
infection.

Flenady et al. Cochrane Database 2013

Antibiotics & PTL Summary

Thus, antibiotics should not be used to prolong 
gestation or improve neonatal outcomes in 
women with preterm labor and intact 
membranes. This recommendation is distinct 
from recommendations for antibiotic use for 
preterm premature rupture of membranes and 
group B streptococci carrier status.

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

Antenatal Steroids
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Antenatal Corticosteroids

• Improves outcome for infants born preterm
• Reduces respiratory distress syndrome

• Intraventricular hemorrhage

• Necrotizing enterocolitis

• Effect lasts 7 days

Antenatal Corticosteroids

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

Antenatal Corticosteroids: Benefits

• Reduced (RR, 95% CI)

• Neonatal morbidity and mortality

• RDS (0.66, 0.59-0.73)

• Intracranial hemorrhage (0.54, 0.43-0.69)

• Necrotizing enterocolitis (0.46, 0.29-0.74)

• Death (0.69, 0.58-0.81)
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Antenatal Corticosteroids: Dosing

• Two 12mg doses betamethosone IM 24h apart

• Four 6-mg doses dexamethasone IM q12h

*no benefit with accelerated dosing, even if 
delivery appears imminent

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

Antenatal Corticosteroids: Dosing

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

ALPS:  Antenatal Late Preterm Steroids 

• Design: Double-masked placebo-controlled 
trial of antenatal corticosteroids vs placebo in 
late preterm period (34-37 weeks)

• Aim: To determine if ACS between 340 - 366 
weeks with anticipated delivery reduces need 
for neonatal respiratory support 

• Sample size: 2,800 women 
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ACS for women at risk for late PTB(34 0/7 – 36 6/7) 
associated with decreased respiratory morbidity

P=0.02
P<0.001

P=0.36 
P=0.002 

P<0.001

N=1400 N=1427

Gyamfi-Bannerman et al NEJM 2016

Practice 
Guidance

Magnesium for Fetal Neuroprotection
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• Observational studies 
suggested association 
between prenatal MgSO4

and reduced neurologic 
morbidities

• Several RCTs evaluated role 
in neuroprotection

Meta-analysis of all RCT
Any CP
Costantine et al. Obstet Gynecol 2009;114:354–64

Meta-analysis of all RCT
Death or Moderate-Severe CP
Costantine et al. Obstet Gynecol 2009;114:354–64
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MgSO4 Considerations

• To prevent one case of cerebral palsy
• Treat 56 (overall)

• Treat 46 (<30 weeks)

• To prevent one eclamptic convulsion
• Treat 71 with severe disease

• Treat 400 with mild disease
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Historical Therapies / Interventions

• Bed rest

• Hydration 
No evidence to support

Bedrest – some evidence of harm

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

Level A Recommendations:

ACOG Practice Bulletin Management of Preterm Labor 2016; 159

Level B Recommendations:

ACOG Practice Bulletin Management of Preterm Labor 2016; 159
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Preterm 
Labor 
Evaluation & 
Treatment

• Evaluation
• Physical exam

• Diagnostics
• Imaging

• GBS

• Treatment 
• Tocolysis

• Antibiotics

• Antenatal steroids

• MgSO4

Objectives: 
Accomplished!

At the end of the presentation, 
the provider will be able to:

• Define preterm labor

• Describe appropriate 
interventions in the setting of 
preterm labor to improve 
outcome

• Describe tocolytic therapies, 
their uses, mechanism of 
action, risks and goals of 
therapy
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Questions?


