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The State of the Science of Preterm Birth
Assessing Contemporary Screening and Preventive Strategies
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ABSTRACT
Preterm birth remains a leading cause of morbidity and
mortality during the perinatal and neonatal periods. Now
affecting approximately 1 in 10 births in the United States,
preterm birth often occurs spontaneously and without a
clear etiology. Careful assessment of risk factors, how-
ever, identifies vulnerable women allowing targeted inter-
ventions such as progestogen therapy and cerclage. This
article is intended to highlight preterm birth risk factors and
current predictive and preventive strategies for midwives,
nurse practitioners, clinical nurse specialists, and perinatal
nurses.
Key Words: cerclage, cervical length, preterm birth, preven-
tion, progesterone, risk factors, spontaneous

P
reterm birth (PTB), a live birth occurring prior
to 37 weeks’ gestation,1 remains a serious global
health problem. The implications of being born
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preterm are profound for the individual, families, and
society as a whole, with prematurity identified as a lead-
ing cause of neonatal mortality worldwide.2

Despite significant expenditures on healthcare, the
United States ranks sixth among the top 10 countries
with the greatest number of PTBs, accounting for more
than 42% of those in high-income regions.3 While rates
in the United States declined by 8% from 2007 to 2014,
there has been an increase in recent years.4,5 In 2018,
the PTB rate rose for the fourth straight year, now im-
pacting 1 in 10 infants born in the United States.6

In this time of great uncertainty, there is a critical
need to understand the state of the science as it relates
to PTB—what is known, what works, and what lies be-
yond the horizon. In this regard, midwives, nurse prac-
titioners, clinical nurse specialists, and perinatal nurses
who span the spectrum of women’s care play a critical
role. The purpose of this review is to assess risk fac-
tors and current predictive and preventive strategies for
perinatal clinicians to reduce the incidence of sponta-
neous PTB.

IDENTIFYING AT RISK WOMEN
All women contemplating pregnancy are assessed for
PTB risk factors. In general, risk factors with an odds
ratio (OR) or relative risk (RR) of 2-3 or greater are
most impactful. While scoring systems quantifying a
woman’s risk are available, there is currently no widely
accepted tool that effectively predicts PTB; a thorough
history remains the best strategy.7 Preterm birth risk
factors are categorized as nonmodifiable or modifiable.
Modifiable causes may be reduced with interventions
before conception or during pregnancy. In this regard,
a preconception counseling appointment is particularly
useful. At this visit, the clinician should recommend
normalization of an increased body mass index and
optimization of other medical comorbidities to reduce
medically indicated PTB rates.8 Among couples with
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infertility, assisted reproductive technology with single
embryo transfer reduces the incidence of twins and
higher-order multiples, which are more likely to birth
preterm.9 Finally, appropriate timing of pregnancy is
recommended, given that short intervals, especially
those less than 6 months, may increase PTB risk.10

Table 1 lists both the major modifiable and nonmod-
ifiable PTB risk factors and the recommended interven-
tions for each.

MODIFIABLE RISK FACTORS FOR PTB

Interpregnancy interval

Interpregnancy interval refers to the time between the
end of one pregnancy and a new conception. There
is no universally accepted definition on what defines
an appropriate interpregnancy interval. The March of
Dimes, for example, recommends at least 18 months
for all women while the World Health Organization
advises waiting at least 24 months following a live
birth.11,12 Evidence demonstrating an association be-

tween short interpregnancy intervals and an increased
risk for PTB, however, is modest and generally limited
to very short intervals. A 2018 systematic review of
27 studies reported that an interpregnancy interval less
than 6 months was associated with a statistically sig-
nificant (albeit minor) increased risk of PTB with an
adjusted OR of 1.20 or greater in 10 of 14 studies
included.10 The implications of a very short interpreg-
nancy interval on PTB may be most pronounced in
already vulnerable populations (such as African Amer-
icans) due in part to disparities in health and access to
medical care.13

Asymptomatic bacteriuria

Asymptomatic bacteriuria occurs in 2% to 10% of preg-
nant women, with gram-negative bacterium Escherichia
coli being the most commonly implicated pathogen.14

If left untreated, women with asymptomatic bacteri-
uria may develop an ascending infection such as
pyelonephritis, which is an independent risk factor for
preterm labor.15

Table 1. Preterm birth risk factors and recommended interventions

Risk factor Impact on PTB (reported OR and/or RR) Recommended intervention

Interpregnancy interval Minimal (OR ≥1.2 with intervals <6 mo) Preconception and contraceptive
counseling

Appropriately timed interval
Asymptomatic bacteriuria Minimal (unclear in isolation, OR = 1.3 for

pyelonephritis)
Universal screening in first trimester
Treatment if ≥100 k CFU
Repeat culture

Tobacco use Minimal but dose dependent (OR = 1.5
with >20 cigarettes per day in second
trimester)

Counseling on cessation
Promote partner cessation
Consider pharmacotherapy for refractory

use
Cervical insufficiency Significant but difficult to quantify

separate from prior preterm birth in
general (not available)

History-indicated cerclage (transvaginal)
Consider transabdominal cerclage if prior

cerclage failure
17P

Genital infections Potentially significant but varies on the
basis of pathogen and gestational age of
exposure (OR = 2-8)

Universal screening in first trimester
Treatment with test of cure/reinfection
Rescreen in third trimester

Recreational drug use Significant (OR = 2-3) Counseling on cessation
Short cervix (<20 mm) Significant (RR = 3-6) Vaginal progesterone

Consider cerclage for overt dilation,
severe shortening (<10 mm), or
progressive shortening on progesterone

Prior preterm birth Significant (OR = 5-6) Detailed history
17P if prior spontaneous PTB
Cervical length monitoring 16-23 wk if

prior spontaneous PTB <34 wk with
cerclage if shortening

Multiple gestations Significant (OR = 6-10) Optimize prenatal care
Individualize cervical length surveillance,

cerclage placement, and progesterone

Abbreviations: CFU, colony-forming unit; OR, odds ratio; PTB, preterm birth; RR, relative risk; 17P, 17-α hydroxyprogesterone caproate.
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Asymptomatic bacteriuria’s effect on PTB, indepen-
dent of progression to pyelonephritis, is unclear. While
smaller studies initially demonstrated an association,
the Cardiff Birth Survey, which prospectively evaluated
more than 25 000 births, concluded that asymptomatic
bacteriuria was not associated with a significant increase
in the overall PTB rate (OR = 1.21; 95% confidence in-
terval [CI], 0.96-1.53) or spontaneous PTB (OR = 1.07;
95% CI, 0.78-1.46).16,17 More recently, a 2018 Cochrane
systematic review classified treatment of asymptomatic
bacteriuria as a “possible benefit” to prevent PTB based
on limited evidence.18 Hence, screening and treatment
of asymptomatic bacteriuria may be regarded as an ad-
dressable but less impactful intervention for preventing
PTB.

Genital tract infections

Maternal genital tract infections, including bacterial
vaginosis and some sexually transmitted infections, are
associated with PTB. However, like asymptomatic bac-
teriuria, causal relationships between these infections
and PTB are lacking.19–21 In a large meta-analysis, bac-
terial vaginosis increased PTB risk more than twofold
(OR = 2.19; 95% CI, 1.54-3.12), and women at highest
risk were those diagnosed prior to 16 weeks’ gestation
(OR = 7.55; 95% CI, 1.80-31.65).22 Sexually transmit-
ted genital tract infections including Neisseria gonor-
rhea (gonorrhea) and Chlamydia trachomatis (chlamy-
dial infection) have also been linked to PTB. Available
data suggest a stronger and more consistent associa-
tion between chlamydial infection and PTB (OR = 2.28;
95% CI, 1.64-3.16) than gonorrhea, with data for the lat-
ter pathogen being conflicting and difficult to separate
from other risk factors.20,21 As a result of this and other
adverse pregnancy effects, the United States Preventive
Services Task Force (USPSTF) recommends screening
all sexually active women younger than 25 years and
those older than 25 years with additional risk factors for
gonorrhea and chlamydial infection.23

Cigarette use

While tobacco use continues to decline, an estimated
7.2% of expectant mothers smoked in 2016.24 There is
high-quality evidence that smoking cigarettes adversely
affects pregnancy duration with approximately 5% to
8% of all PTBs attributed to smoking.25 While the patho-
physiology of this relationship is not completely un-
derstood, it is thought that impaired gas exchange, in-
creased oxidative stress, and direct maternal and fetal
exposure to toxins lead to altered fetal development
and sympathetic responses.26

The link between cigarette smoking and PTB ap-
pears to be dose dependent. For example, a recent

cross-sectional study showed that among first-trimester
smokers, the odds of PTB were 1.16 times higher for
those who smoked 1 to 9 cigarettes per day, 1.24 times
higher for those who smoked 10 to 19 cigarettes per
day, and 1.30 times higher for those who smoked 20
or more cigarettes per day compared with nonsmok-
ers. Similarly, the odds of PTB among second-trimester
smokers increased as 1.58 times higher for those who
smoked 10 to 19 cigarettes per day.27 New-onset smok-
ing in a second pregnancy has also been shown to
double PTB risk compared with nonsmokers.28 In addi-
tion, placenta previa, abruption, premature rupture of
membranes, fetal growth restriction, and sudden infant
death syndrome all occur more frequently in cigarette
users.29

Electronic vapor products (also known as electronic
cigarettes or e-cigarettes) have recently grown in popu-
larity. These devices rely on an electronic delivery sys-
tem that aerosolizes nicotine, producing a vapor similar
to traditional cigarettes but with fewer toxins.30 In a
nationally representative survey, approximately 3% of
women aged 18 to 44 years used an electronic vapor
product, with similar use rates between pregnant and
nonpregnant women.31 Adverse pregnancy outcomes
linked to vaping and other smokeless tobacco products
(snuff, chewing tobacco) have been reported, but data
are limited with respect to these products’ overall safety
including in pregnancy. While the short- and long-term
effects of vaping are the focus of ongoing investigation,
the Centers for Disease Control and Prevention reported
that more than 2000 cases of severe lung illnesses were
associated with the practice in 2019. The etiology of
these illnesses is unknown, though refilled e-cigarette
cartridges obtained via informal or illicit sources may
be a factor.32 It is recommended that any product that
exposes pregnant women and by extension, a fetus to
nicotine and other harmful or potentially harmful sub-
stances should be avoided.

Recreational drugs

Like cigarette smoking, maternal recreational drug use
appears to increase PTB. However, isolating risks at-
tributable to chemical substances, legal and illegal, from
confounding factors such as low socioeconomic status
and concurrent cigarette use is difficult. A 2019 study
with more than 2 million subjects evaluated an associ-
ation between maternal drug use and PTB in a popula-
tion of singleton live births in California. Rates of PTB
varied from 11.6% among cannabis users to 24.3% for
those abusing cocaine, compared with 6.7% in reported
nonusers.33 A systematic review and meta-analysis of
more than 30 studies confirmed that cocaine use dur-
ing pregnancy was associated with a significantly higher
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chance of PTB compared with nonusers with a reported
OR of 3.38 (95% CI, 2.72-4.21).34

NONMODIFIABLE RISK FACTORS FOR PTB
Significant risks for PTB that are not modifiable include
prior birth(s) before 37 weeks’ gestation, shortened
cervix and cervical insufficiency, race, ethnicity, and
maternal age. The strongest predictor of spontaneous
PTB is a history of a prior birth before 34 weeks’ gesta-
tion (reported ORs of 5-6).4,35 In all women with a prior
PTB, gathering additional history concerning clinical
presentation, pregnancy management, birth outcomes,
and suspected etiology is key. Obtaining prenatal, hos-
pital, and neonatal records including autopsy reports if
available may also be useful.

A mid-trimester shortened cervix identified by
transvaginal ultrasonography (TVUS) is a significant
PTB risk factor (RR = 3-6), as cervical length serves
as a surrogate measurement for effactment.36,37 Since
effacement begins at the internal cervical os and pro-
gresses distally, shortening can be detected on ultra-
sound scan earlier than physical examination. In many
women, early shortening of the cervix may be a sign of
impending cervical insufficiency, which often leads to
previable birth.38 Cervical insufficiency specifically de-
scribes the inability of a cervix to retain a pregnancy
due to intrinsic structural weakness of cervical tissue.
This weakness may be congenital (such as in women
with collagen vascular disorders) or acquired, which
may occur after cervical excision procedures.39

Preterm birth rates vary by ethnicity and race. A
systematic review and meta-analysis from 2013 identi-
fied no significant association between Asian, Hispanic,
or Latina ethnicities and spontaneous PTB.40 However,
rates are nearly 2 times higher among non-Hispanic
black women than among white women, with a re-
ported OR of 1.78.40,41

Maternal age is another nonmodifiable risk factor for
PTB. Women at the extremes of childbearing age are at
a higher risk of delivering preterm, though for different
reasons.42 Younger women have higher rates of sponta-
neous PTB while older women tend to have higher rates
of medically indicated PTB, likely due to the higher in-
cidence of hypertension, use of assisted reproductive
technologies, pregestational diabetes, and invasive pro-
cedures in pregnancy in this population.42 Women 30
to 34 years of age have the lowest rates of PTB.42

Finally, women with multiple gestations are at a sig-
nificant risk for spontaneous PTB, and preterm deliv-
ery in twins and triplets occurs at rates 7.5 and 12.3
times higher than singletons.6 More specifically, the
PTB rates for twins, triplets, and quadruplets are 59%,
99%, and 100%, respectively.43 A multiple gestation is a

potentially modifiable risk factor via single embryo
transfer in pregnancies conceived with assisted repro-
ductive technology or by multifetal reduction, particu-
larly in higher-order multiples.44,45

PTB PREVENTION STRATEGIES

Treatment of asymptomatic bacteriuria

Recommendations by the USPSTF and the Infectious
Diseases Society of America support screening all preg-
nant women for asymptomatic bacteriuria at least once
in early pregnancy.46,47 The initial prenatal visit is con-
sidered a reasonable time to obtain a urine culture and
treat if necessary. Antibiotic treatment is indicated for
women with urine colony counts of more than 100 000
units. Treatment for asymptomatic bacteriuria includes
a short course (3-7 days) with narrow-spectrum antibi-
otics such as nitrofurantoin, amoxicillin, or cephalexin.
Single-dose fosfomycin is also an option for treating
bacteriuria. Despite recommended treatment, up to 30%
of women fail to clear asymptomatic bacteriuria follow-
ing antibiotic therapy. Therefore, a repeat culture 1 to
2 weeks after treatment is generally recommended as
a test of cure. A 7- to 10-day course of culture-specific
antibiotics is recommended in cases in which a short
course has failed.46

Smoking cessation

Smoking cessation is considered one of the most im-
pactful interventions to prevent PTB, and first-trimester
and second-trimester smoking cessation can reduce the
risk of PTB by 30% and 13%, respectively.48 Current
USPSTF recommendations include screening pregnant
women for tobacco use, advising cessation, and pro-
viding resources such as fact sheets from the Centers
for Disease Control and Prevention or the Department
of Health & Human Services.49

Pharmacologic therapy for tobacco cessation is re-
served for women who fail behavioral interventions.
There is currently inadequate evidence to assess the
benefits and harms of nicotine replacement products
or other pharmaceuticals for smoking cessation aids
during pregnancy.49 The American College of Obste-
tricians and Gynecologists advises that use of nicotine
replacement therapy may be undertaken with close su-
pervision and after weighing known risks of continued
smoking versus possible risks of therapy.29 Bupropion,
a dopamine norepinephrine-reuptake inhibitor used to
treat depression, is also available as a smoking ces-
sation aid. While data in pregnancy are limited, there
are no known risks of fetal anomalies or adverse preg-
nancy effects.29,50 Varenicline, a centrally acting agent,
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specifically targets nicotine receptors. A recent system-
atic review demonstrated no major adverse effects from
exposure in pregnancy.51 However, due to limited data,
varenicline use is not currently advised in pregnancy.

Fetal fibronectin screening

Fetal fibronectin (fFN) is an extracellular matrix glyco-
protein found at the uterine-chorion interface. In un-
complicated gestations, fFN is released into cervicov-
aginal secretions up to 20 to 22 weeks’ gestation and
again after 37 weeks. Fetal fibronectin levels are low
between these gestational ages. Disruption of this inter-
face due to subclinical infection, abruption, or uterine
contractions releases fFN into cervicovaginal secretions.
Detection of fFN is the basis for use as a marker for pre-
dicting spontaneous PTB.52

Fetal fibronectin is most helpful in evaluating women
with preterm labor symptoms, particularly in a setting
of an equivocal cervical length. Fetal fibronectin’s util-
ity lies in its negative predictive value and ability to
rule out women at risk of delivering within the follow-
ing week. A large clinical trial evaluating fFN testing in
women with preterm labor symptoms reported a nega-
tive predictive value for PTB within 7 days of 99.5%.53

A positive value correlates poorly with PTB. To date,
evidence does not support using fFN as a screening
tool in asymptomatic women. A systematic review and
meta-analysis demonstrated that fFN screening in this
population lacked precision.54

Investigations combining qualitative and quantitative
fFN with cervical length in various high-risk popula-
tions are ongoing, but available results are not promis-
ing. A prospective observational study of asymptomatic
women undergoing mid-trimester cervical length as-
sessment explored an added value of qualitative fFN.
Study results concluded that while the combination in-
creased sensitivity, predictive accuracy was not substan-
tially improved.55 Similarly, a study involving more than
9000 nulliparous women explored serial cervical length
assessments coupled with quantitative fFN with no im-
proved accuracy in predicting PTB.56 Whether com-
bining fFN with cervical length and other biomarkers
will prove beneficial in select subpopulations remains
unclear.

Cervical length screening

A cervical length of less than the 10th percentile is rec-
ognized as an independent predictor for PTB. Current
guidelines recommend TVUS cervical assessment after
a transabdominal view of the lower uterine segment if
there are clinical concerns.57,58 A transabdominal cervi-
cal length less than 35 mm identifies 100% of women
with a shortened transvaginal cervical length.57,59,60

Universal screening via TVUS is more controversial and
not currently mandated by major societal guidelines;
however, proponents of universal screening argue that
this practice meets generally accepted guidelines of an
effective tool and appears to be cost-effective.57,61,62

Serial cervical length monitoring is recommended in
women with a prior spontaneous PTB that occurred
at less than 34 weeks’ gestation, and ultrasound scans
are obtained from 16 weeks until viability at approxi-
mately 23 to 24 weeks. Women with a cervical length of
30 mm or greater are generally seen at 2-week intervals
with a transition to weekly cervical length screening if
measurements are between 25 and 29 mm.57

Of note, a shortened cervical length appears to be
more common in multiple gestations. In a large, mul-
ticenter preterm prediction study conducted by the
Maternal-Fetal Medicine Units Network, approximately
18% of twin gestations had a cervical length of less than
25 mm at 22 to 24 weeks’ gestation as compared with
9% of singletons. Preterm birth risk with cervical lengths
less than 25 mm was increased eightfold in twins ver-
sus sixfold in singletons.63 Because cervical shortening
is common in multiple gestations and compelling ev-
idence of an effective intervention is limited, profes-
sional guidelines do not currently recommend cervical
length monitoring for multiple gestations.57,61

Cervical pessary

While supporting evidence is limited, an obstetric pes-
sary is thought to prevent PTB by altering the cervical
canal axis, displacing fetal weight from the internal cer-
vical os.64 A recent meta-analysis that evaluated efficacy
of an Arabin cervical pessary for preventing sponta-
neous PTB in singleton gestations with second-trimester
cervical lengths of 25 mm or less did not result in sta-
tistically significant reductions in spontaneous PTB at
37, 34, 32, or 28 weeks’ gestation compared with no
pessary.65

Conflicting results were found in 2 trials that included
women with singleton gestations, cervical shortening
on TVUS, and no history of spontaneous PTB. One trial
failed to show value with using a pessary compared
with no pessary, while another study reported a benefit
(RR = 0.48; 95% CI, 0.24-0.95).64,66 A subsequent study
involving women with cervical shortening reported that
pessaries were noninferior to vaginal progesterone for
preventing PTB before 34 weeks’ gestation.67 In total,
evidence to date on use of pessary for prevention of
PTB has not matched initial expectations.

Cerclage

There are 3 indications for cerclage placement: a clin-
ical history consistent with cervical insufficiency, a
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shortened cervix noted on transvaginal ultrasound scan,
or mid-trimester cervical dilation absent preterm labor
symptoms or infectious concerns. A cerclage involves
placement of a permanent purse-string suture transvagi-
nally via the McDonald or Shirodkar technique. A trans-
abdominal approach, either by laparotomy or minimally
invasively, is an alternative reserved for women who ei-
ther fail a transvaginal cerclage or who have anatomic
limitations.38

Women with a pregnancy history of cervical insuf-
ficiency may benefit from a cerclage. In appropriately
counseled women, procedures may occur between 12
and 14 weeks to reinforce a cervix and mechanically
prevent dilation.38 If TVUS demonstrates cervical short-
ening less than 25 mm between 16 and 24 weeks in
a woman with a prior spontaneous PTB before 34
weeks, placement of an ultrasound-indicated cerclage
is recommended. Although data are limited, cerclage
placement in this population reduces PTB risk and by
extension improves composite perinatal morbidity and
mortality.38,68

In selected cases, cerclage has been shown to be
a potential adjunct to vaginal progesterone, specifically
for women with severe cervical shortening or those who
continue to have decreasing cervical length despite this
medication. In a systematic review and meta-analysis
with planned subgroup analysis, PTB prior to 35 weeks’
gestation in women with extreme cervical shortening
(defined as <10 mm) was reduced from 58% to 39.5%
with cerclage placement.69 A retrospective cohort study
included women who were started on vaginal proges-
terone with an incidentally shortened cervix of less than
20 mm. A subset of women with progressive shorten-
ing to less than 10 mm received a cerclage. Individuals
with cerclages gave birth at a later gestational age than
those on vaginal progesterone alone (34 + 3 vs 27 + 2,
P < .001).70

Occasionally, women without PTB risk factors will
develop cervical dilation in the absence of preterm la-
bor or infection. Physical examination-indicated or res-
cue cerclage is an option in this group of women.38

A meta-analysis of 10 studies demonstrated pregnancy
prolongation by an average of 33 days and improved
neonatal survival compared with no cerclage in this
population.71 Unsurprisingly, rescue cerclages are as-
sociated with increased rates of complications and
failure compared with history or ultrasound-indicated
procedures.

Cerclage placement in unselected multiple gestations
does not appear to confer benefit, and an ultrasound-
indicated cerclage is not recommended in twin ges-
tations by the American College of Obstetricians and
Gynecologists due to a lack of benefit and concern
for potential harm.38,72,73 There may be a role for the

placement of a history or physical examination-
indicated cerclage in select twin gestations; however,
given the limited supporting evidence, shared decision
making is recommended. Figures 1 and 2 summarize
the integration of cervical length surveillance, progesto-
gens, and cerclage into patient care based on fetal
number.

Progestogens

Two progestogen agents are commonly used in women
at increased risk for PTB: vaginal progesterone and in-
tramuscular 17-α hydroxyprogesterone caproate (17P).
If an incidentally shortened cervix is identified, mid-
trimester vaginal progesterone, administered as a gel
or suppository, is recommended. No adverse effects on
neurodevelopmental outcome of offspring have been
demonstrated with use.74

In a landmark study, researchers measured cervical
length at a median of 22 weeks’ gestation in more than
24 000 women with no history of PTB. Women with
cervical lengths measured to be 15 mm or less were
randomized to receive either a 200-mg vaginal proges-
terone suppository nightly or a placebo from 24 to 34
weeks’ gestation. A significantly decreased frequency in
spontaneous birth before 34 weeks’ gestation in women
randomized to progesterone compared with placebo
was reported (19.2% vs 34.4%).75 A follow-up random-
ized controlled trial confirmed that administration of
90-mg vaginal progesterone gel to women with a mid-
trimester–shortened cervix on ultrasound scan reduced
PTB incidence before 33 weeks’ gestation by 45%, re-
sulting in improved neonatal outcomes.76 A 2018 sys-
tematic review and meta-analysis of data from nearly
1000 women reported that vaginal progesterone sup-
plementation reduced PTB risk at less than 36, 35, 34,
32, 30, and 28 weeks’ gestation with no adverse neona-
tal effects.77 More recent evidence suggests that vaginal
progesterone in twin gestations with a mid-trimester–
shortened cervix reduces PTB risk before 30 and
35 weeks’ gestation age and by extension neonatal
mortality.78 This may justify sonographic monitoring of
cervical length in twins.

Intramuscular 17P is a US Food and Drug
Administration–approved progestogen available for
women with a prior spontaneous PTB.57,79 A clinical
trial enrolled 463 women with a singleton gestation with
at least one prior spontaneous PTB to study the effects
of compounded progesterone injections in preventing
subsequent PTB. Women were randomized to either
weekly injections of 17P or placebo.70 Birth at less than
37 weeks’ gestation was reduced from 54.9% to 36.3%,
in addition to a decreased incidence of PTB between
35 and 32 weeks’ gestation.
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Figure 1. Recommended approach to progestogens, cervical length screening, and cerclage placement for singleton
gestations. PTB indicates preterm birth; 17P, 17-α hydroxyprogesterone caproate. From Owen et al,37 American
College of Obstetricians and Gynecologists,38 Razaz et al,44 Committee on Practice Bulletins–Obstetrics, American
College of Obstetricians and Gynecologists,57 McIntosh et al,61 Son et al,62 Enakpene et al,70 and Society for Maternal-
Fetal Medicine Publications Committee, with assistance of Vincenzo Berghella.79

Figure 2. Recommended approach to progestogens, cervical length screening, and cerclage placement for multiple
gestations. 17P indicates 17-α hydroxyprogesterone caproate. From Owen et al,37 American College of Obstetricians
and Gynecologists,38 Razaz et al,44 Committee on Practice Bulletins–Obstetrics, American College of Obstetricians
and Gynecologists,57 McIntosh et al,61 Son et al,62 Enakpene et al,70 and Society for Maternal-Fetal Medicine
Publications Committee, with assistance of Vincenzo Berghella.79
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Weekly injections of 250 mg are initiated at 16 to 20
weeks’ gestation in women with a prior PTB and are
continued until 37 weeks’ gestation. Early cessation has
been associated with an increased risk for PTB.80 This
medication’s precise mechanism is unclear; however,
progesterone may have an anti-inflammatory effect me-
diated by suppression of proinflammatory cytokines or
prevent cell death in fetal membranes.81–83

Approval of this medication by the US Food and
Drug Administration in 2011 was contingent on the
Progestin’s Role in Optimizing Neonatal Gestation
(PROLONG) follow-up study to confirm efficacy. Study
results were released in late 2019 revealing no statisti-
cally significant reduction in the primary outcomes of
PTB before 35 weeks or composite neonatal morbidity
and mortality.84 Currently, there is no change in ma-
jor societal guidelines regarding the use of 17P, but
these results compared with prior published data are
under review and the ultimate decision regarding on-
going approval by the US Food and Drug Administra-
tion is unknown.85,86 Hence, these results may have
a profound impact on pregnancy management of this
high-risk cohort.

DISCUSSION
Despite considerable expenditures, extensive research,
and implementation of interventions, the spontaneous
PTB rate remains frustratingly immovable. Challenges
relating to this condition span the entire healthcare sys-
tem from research laboratories to clinical practice. Fun-
damentally, the precise mechanisms leading to sponta-
neous PTB are unknown despite ongoing research into
potential genomic, molecular, and metabolic causes.

At the bedside, proven interventions are often de-
layed or not implemented at all. A retrospective cohort
study conducted at a single academic center reported
that only 69.3% of at-risk women received counseling
on progesterone therapy with 36.1% of those eligible re-
ceiving at least 1 dose of 17P.87 In a separate study, non-
Hispanic black women (a cohort at highest risk for PTB)
were more likely to start progesterone therapy later in
their pregnancy and miss doses than other groups.88

A recent study evaluating obstetrician adherence to na-
tional guidelines relating to PTB prevention found poor
compliance despite efforts at better dissemination.89 At
the end of 2019, the results of the much anticipated
“PROLONG” trial questioned the very benefit of intra-
muscular progestogen, long regarded as the most effec-
tive preventive strategy in high-risk women.84

In spite of these challenges, there is hope on the
horizon. Development and implementation of specialty
clinics and evidence-based care bundles have improved
outcomes in other areas of medicine such as chronic

obstructive pulmonary disease and infection prevention
with the potential to do the same for PTB.90,91 Frustrated
by inconsistencies in practice and implementation of
evidence-based measures, a large US hospital’s birth
center formed a multidisciplinary committee to opti-
mize the evaluation and management of women pre-
senting with concern for preterm labor. Implementation
of standing order sets, group rounds, and a dedicated
care coordinator resulted in standardization of practice
and reduced hospital length of stay.92 In another health-
care system, enacting a protocol-based approach to cer-
vical length screening, prescribing progestogens, and
triaging women presenting with preterm labor symp-
toms resulted in a significant decrease in the incidence
of PTBs.93 Finally, an analysis of 70 dedicated recur-
rent PTB prevention clinics demonstrated a significant
reduction in subsequent PTB and neonatal morbidity
compared with facilities providing usual care.94

When PTB does occur, implementation of bundles
containing proven interventions such as antenatal cor-
ticosteroids can mitigate the neonatal impact. In Tan-
zania, a pilot study assessed the benefits of a low-cost,
evidence-based care bundle on preterm infant mortal-
ity. Execution of the bundle (at a cost of approximately
US $6-$7 per infant) resulted in a significant reduction
in preterm deaths, neonatal mortality, and stillbirths.95

Standardizing care and maximizing the use of estab-
lished interventions have the potential to have a truly

Table 2. Selected preterm birth prevention

resources

Suggested resources

Practice guidelines American Academy of Family
Physicians (www.aafp.org)

American College of Obstetricians
and Gynecologists
(www.acog.org)

Society for Maternal-Fetal
Medicine (www.smfm.org)

World Health Organization
(www.who.org)

Research and
education

March of Dimes
(www.marchofdimes.org)

National Institute of Child Health
and Human Development
(www.nih.nichd.gov)

Preterm Birth International
Collaborative
(www.prebicglobal.org)

Clinical tool kits March of Dimes
(www.marchofdimes.org)

Society for Maternal-Fetal
Medicine (https://www.smfm.
org/publications/231-smfm-
preterm-birth-toolkit)
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profound impact on PTB on a global scale. An esti-
mated 500 000 neonatal deaths occurred in sub-Saharan
Africa in 2015; however, a mathematical model explor-
ing better implementation of WHO-recommended inter-
ventions reported that nearly 300 000 deaths could have
been prevented.96 Table 2 lists suggested resources for
practice guidelines, research and education, and tool
kits.

In the laboratory, researchers are studying the effect
of existing and novel agents in reducing the expression
of cytokines thought to play a key role in inflammation-
induced PTB. Statins, a widely used drug class to lower
cholesterol, possess anti-inflammatory properties and
reduce contraction of smooth muscle cells. Repurposing
these agents to treat preterm labor has shown promise
in animal models.97 Likewise, a novel therapy target-
ing a specific inflammatory pathway associated with
preterm labor in laboratory studies may one day prove
valuable in reducing PTB and improving neonatal out-
comes in humans.98 Finally, ongoing evaluation of the
microbiome and its variations in normal pregnancy and
spontaneous preterm labor may allow a more targeted,
nuanced approach to antibiotic therapy.99

There are no immediate solutions to dramatically
decrease PTB rates. The notion that a “one-size-fits-
all” approach (such as progestogens) exists to counter
a complex, heterogeneous condition seems naive in
hindsight. Further reductions in the PTB rate may be
achieved through a multifaceted approach incorpo-
rating health optimization, improved access to care,
broader implementation of existing proven interven-
tions, and ongoing research on novel therapies.

CONCLUSION
As leaders in women’s health, perinatal nurse clinicians
will continue to play a pivotal role in policy, research,
and clinical care related to preterm labor and birth.
Ultimately, understanding the precise mechanism(s) of
spontaneous PTB is fundamental to targeting effective
strategies for prevention in the future.
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