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Abstract
Preterm birth is the leading cause of perinatal and neonatal morbidity and mortality worldwide and continues to have significant impact. Exciting new advances 
in diagnostic and preventative strategies are providing the potential for clinicians to treat patients based on individualised risk. These include quantification of fetal 
fibronectin and its use in combination with cervical length measurement to predict risk of imminent delivery, and further exploration of biochemical tests that may 
be used to aid prediction and risk stratification. New research into preventative strategies centres on developing knowledge and understanding of cervical cerclage, 
progesterone and the Arabin pessary. Latest investigation of methods for reactive management is altering the way that women are treated once preterm birth is 
imminent. This review article will discuss some of the more promising advances that have occurred in the last decade. 
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Introduction
There is an increased focus in medicine on risk-based 

individualisation of care, such as when to apply treatment or 
preventative intervention, and for whom [1]. Exciting new advances 
in diagnostic and preventative strategies for preterm birth reflect this 
focus, and are driving clinicians towards personalised care. Appropriate 
predictive tests are increasingly accessible and current research is 
evaluating different treatment modalities. Better than ever before, the 
clinician is able to reassure, reduce unnecessary interventions and 
target treatment where it is needed most.

Preterm birth, defined as spontaneous or iatrogenic delivery 
before 37 weeks gestation is the leading cause of perinatal and 
neonatal morbidity and mortality worldwide [2]. A phenomenon that 
is estimated to occur in 11.1% of all pregnancies globally, preterm 
birth results in the deaths of more than one million children in the 
world every year [3]. Of those that survive, many will face significant 
long-term physical and neurodevelopmental morbidity. This includes 
greater risk of cerebral palsy, intellectual impairment, chronic lung 
disease, vision and hearing loss. 

Traditionally perceived as a single condition, there is a growing 
realisation that preterm labour is a multifactorial and complex 
syndrome [4] precipitated by varying aetiologies which include one or 
a combination of infection, steroid hormone imbalance, uterine over 
distension, cervical insufficiency and placental vascular pathology. Root 
cause also needs to be considered and managed, such as recreational 
drug use, smoking and domestic violence.

Current management focuses on identifying at risk cases 
and instigating intervention. Options include cervical cerclage, 
progesterone therapy or insertion of an Arabin pessary. When delivery 
is inevitable, strategies to improve neonatal outcome such as in utero 
transfer (IUT), administration of antenatal corticosteroids (ACS) and 
magnesium sulphate are important. 

Many women have no risk factors and are only identified when 
they present with threatened preterm labour (TPTL). The majority of 
women who present like this do not go on to deliver until term, and 
only a small minority deliver within a week of presentation [5]. As such, 
accurate prediction and stratification into different risks is essential if 
we are going to target our intervention appropriately. Knowing when it 
is safe to withhold intervention and reassure is important as this affects 
the majority of women, and can have huge human and economic cost 
saving benefits. 

Risk factors
Previous preterm birth is the most significant risk factor for repeat 

preterm birth [6], although several pre-pregnancy maternal risk factors 
have been identified. These include previous late miscarriage, previous 
invasive cervical surgery, uterine abnormalities, black ethnicity, 
maternal smoking, vaginal infections, low body mass index (BMI) and 
low socioeconomic status [7]. Preterm birth rates for women of black, 
African-American and Afro-Caribbean ethnicity are 16-18% compared 
with 5-9% for white women [7]. Other maternal demographics 
associated with spontaneous preterm birth (sPTB) include high levels 
of stress, low socioeconomic status, extremes of maternal age and single 
marital status [7]. Unhealthy lifestyle choices indirectly associated with 
low socioeconomic status are potentially associated with infective 
aetiologies such as genital tract infection. Similarly, lifestyle factors 
such as nutritional status (low pre-pregnancy BMI) and smoking 
increase the risk of sPTB. Indeed, tobacco smoking increases this 
risk two-fold [8]. Placental damage with decreased blood flow due to 
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vasoconstriction caused by nicotine and carbon monoxide is thought 
to underlie this increased risk. Additionally, smoking is associated with 
a systemic inflammatory response, also implicated in sPTB. 

Multiple gestations are well recognised as being at increased risk of 
prematurity, with nearly 60% of twins born preterm [7]. The causative 
mechanism is believed to be uterine over distension leading to 
contractions and preterm premature rupture of membranes (PPROM). 

There is a longstanding association between cervical ‘insufficiency’ 
as a result of congenital cervical weakness, conisation or LEEP surgery 
for cervical intraepithelial neoplasia and trauma, and preterm birth. 
Inadvertent cervical damage during full dilatation caesarean section 
(FDCS) has recently received heightened interest, especially as rates of 
caesarean section continue to increase. 

Data published in the AJOG in 2015 highlights a six-fold increase 
in the odds of having a sPTB compared to first stage lower-segment 
caesarean section (OR 5.8; 95% CI, 1.08-30.8; P=0.04) [9]. Results of 
this study raise questions about the optimum management of post-
FDCS patients, and may inform future research. 

Questions have been raised regarding the potential for 
transabdominal cerclage within this subgroup of patients to support the 
cervix above the defect caused during FDCS incision. Now that this risk 
has been identified, there is scope to improve education of clinicians, 
and therefore labour management in order to reduce the cervical insult 
at the time of FDCS, as well as recognise and appropriately manage 
potential risk in subsequent pregnancies. 

Prediction
In the majority of cases (>90%), women who present with 

symptoms of preterm labour do not go on to deliver in the next two 
weeks. Indeed, over half will continue until full term [5]. Ubiquitous 
treatment of TPTL with tocolysis, ACS, magnesium sulphate and 
hospital admission is expensive, and can be associated with detrimental 
side effects, notably thromboembolism as a result of extended hospital 
admission [10]. Recent NICE guidelines recommend routine admission 
and treatment of all women with symptoms of preterm labour <30 
weeks, without diagnostic tests; the potential adverse effects of this 
were not considered and should be closely audited [11]. 

Advances in our understanding of biochemical and biophysical 
markers for PTB have elucidated more accurate methods of risk 
prediction, and NICE should consider these in the future. As tests 
improve, we are better placed to identify the patient who is likely to 
deliver, and thus appropriately target management. 

Fetal fibronectin

Fetal fibronectin (fFN) is a glycoprotein produced by cells 
between the chorion and decidua. After the fusion of decidua and fetal 
membranes at 18 weeks, fFN concentrations should be undetectable in 
cervicovaginal fluid (CVF). However, fFN may be released in the face 
of inflammatory, infectious or mechanical disturbance to the placenta 
or membranes. The presence of fFN in high concentrations in the CVF 
after 23 weeks gestation is associated with sPTB in both symptomatic 
and high-risk asymptomatic women [12]. 

CVF samples are collected with a swab placed in the posterior 
fornix of the vagina for 10 seconds during sterile vaginal speculum 
examination. Originally analysed in a laboratory, the sample can now 
be measured using a bedside automated instrument (TLiIQ, Hologic) 
or with a visually interpreted dipstick test (QuikCheck, Hologic). 

Intercourse in the previous 48 hours or vaginal bleeding can falsely 
elevate results and are therefore contraindications to performing the 
test.

Recent data supports the enhanced predictive value of quantitative 
fetal fibronectin (qfFN), a measure of the absolute concentration of fFN 
in CVF, rather than the traditional qualitative test, with a positive and 
negative result based around a threshold of 50 ng/ml [13,14]. Chosen 
as the point representing a medium between optimal sensitivity 
and specificity, the greatest value of the 50 ng/ml threshold lies in 
its high negative predictive value, largely due to the low prevalence 
of the studies evaluated. There is a need to improve its sensitivity 
and specificity. Improved predictive statistics can be achieved by 
changing the threshold. In their examination of qfFN, Kurtzman et 
al. demonstrated that relative risk for sPTB increased with each rising 
threshold. Compared with a fFN of 0 ng/mL, the relative risk for sPTB 
<34 weeks at a fFN concentration >200 ng/mL was 9.9 (95% CI, 2.90-
19.67) for women of 24 weeks gestation with at least one previous 
preterm birth [15].

The EQUIPP study (Evaluation of a Quantitative Instrument for 
the Prediction of Preterm Birth) prospectively evaluated quantification 
of fFN in a large number of high risk patients (n=1448). It was 
demonstrated that the use of varying fFN thresholds (10, 50, 200 and 
500 ng/ml) enhanced the PPV for sPTB as the threshold increases, 
whilst the NPV remained high at every threshold. This increases its 
clinical utility. Two thirds of asymptomatic high-risk women had levels 
under 10 ng/ml; in these 1000 women, only 10 (1%) delivered before 
30 weeks, independent of cervical length. Thus their risk was no higher 
than a healthy primigravida woman [12]. 

Tests proved equally good in women presenting with symptoms. 
At high levels (>500 ng/ml), compared to the old qualitative tests, 
positive likelihood ratios (4 to 14), relative risks (4 to 26) and PPV (20 
to 46%) all improved when predicting delivery within two weeks [14].

In January 2016 the predictive value of qfFN in both symptomatic 
and asymptomatic women between 18 and 21 weeks gestation was 
validated, demonstrating a similar predictive value to that of the 
previously defined standard of 22 weeks [16]. This allows earlier risk 
assessment and thus potential intervention. It was demonstrated that a 
qfFN of less than 10ng/ml confers a risk of sPTB comparable to that of 
the background population (4% versus 3.3%) [16]. 

Clinical decisions are not dichotomised into low or high risk, but 
are likely to vary across the risk range. A calculated risk <5% may guide 
a more conservative approach, avoiding unnecessary admission or in-
utero transfer. With a higher result, management can be appropriately 
targeted. In practice, a low threshold (<10  ng/ml) can reliably ‘rule 
out’ complex or expensive interventions (eg. IUT), such that they can 
be reserved for those with the highest levels, using a high threshold to 
‘rule in’.

Cervical length

Cervical shortening, effacement and dilation are integral parts of 
the normal process of labour and, when seen in women before 32 weeks 
gestation, can indicate a risk of early delivery. Transvaginal ultrasound 
(TVUS) measurement of cervical length (CL) between 14 and 24 weeks 
of gestation is a sensitive predictor of preterm birth in both high and 
low risk pregnancies [17]. 

The synergistic value of qfFN and CL provides exciting new 
opportunities within prediction of preterm birth. A recent meta-
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analysis confirmed that a combined approach can be used to reassure 
and guide management, reclassifying symptomatic women to a low risk 
cohort in whom expensive and potentially dangerous interventions 
can be avoided [18]. In a retrospective analysis of samples from 350 
symptomatic women, qfFN added predictive value to women who had 
been selected by short CL (<30 mm). Bruijn et al. illustrated that as 
qfFN increases, so too does the risk of delivery within seven days (23 
fold with levels >500 ng/ml) [13].

Based on results from a prospective secondary analysis of women 
enrolled in the EQUIPP study (n=1249), Khurt et al. have developed 
and validated an exciting, highly accurate predictive algorithm using 
qfFN and CL to predict sPTB in both symptomatic and asymptomatic 
high-risk women. They have formulated an app for widespread, “on 
the go” use [19,20]. These interesting developments provide a platform 
through which clinical decisions can be more targeted.

A number of other commercially available biochemical tests for 
prediction of preterm birth are also available. 

Actim partus

Actim Partus, a qualitative test, measures phosphorylated insulin-
like growth factor binding protein (phIGFBP-1), a protein produced 
by placental decidual cells and released into the CVF after disruption 
to the choriodecidual interface.

A systematic review and meta-analysis published this year assessed 
the accuracy of cervical phIGFBP-1 to predict PTB in both symptomatic 
and asymptomatic women. Overall, Actim Partus has a low predictive 
accuracy for PTB <34 and <37 weeks gestation in both symptomatic 
and asymptomatic women (pooled sensitivities and specificities 
ranging from 14% to 47% and 76% to 93%) and for delivery within 
7 and 14 days amongst symptomatic women (pooled sensitivities and 
specificities varying between 60% and 80%, and 77% and 81%) [21]. 

However, a negative Actim Partus test result among women 
symptomatic of preterm labour has low to moderate predictive accuracy 
to identify those who are not at risk of delivering within the next 48 
hours (summary negative likelihood ratio 0.28 in all women). Whilst 
it was concluded that there is not sufficient evidence to recommend 
routine use of Actim Partus in either symptomatic or asymptomatic 
women, Conde-Agudelo et al. suggest within their meta-analysis (2016) 
that cervical phIGFBP-1 has the potential utility to identify patients in 
TPTL who will not deliver within 48 hours [21]. 

Actim Partus also offers the advantage of not being affected by 
recent sexual intercourse or contamination with urine, lower cost and 
faster testing compared to the old fFN test [22]. 

Therefore further studies are required to evaluate the test’s 
predictive ability within 48 hours and 7 days in symptomatic women, 
particularly those with a CL <30 mm [22]. The predictive qualities of 
Actim Partus are similar to the old qualitative fFN test for delivery in 
the short term.

PartoSure

PartoSure is a bedside test to detect the presence of placental alpha 
macroglobulin (PAMG-1) in the CVF. PAMG-1 is a glycoprotein usually 
found in high concentrations in the amniotic fluid with corresponding 
low levels in the CVF. A recent study (n=203) demonstrated the 
efficacy of PartoSure in predicting sPTB within seven days (sensitivity 
80%, specificity 95%, NPV 96% and PPV 76%) [23]. The short term 
predictive potential of PAMG-1 is promising, although its ability to 

predict delivery >14 days from testing is yet to be determined.  

In the future these biochemical markers may work well in synergy, 
as they show potential for determining immediate risk of delivery. 
However, further studies are needed to confirm this promise. 

Prevention
As predictive models become more sophisticated and available at 

the point of care, the onus is on the clinician to utilise and translate this 
into improved patient care. 

The algorithm by Khurt et al. [20] simplifies an overwhelming 
number of variables into a risk value, which can be easily interpreted 
within the clinical context. The next step must be to target identified 
high-risk patients with the appropriate interventions. 

Current options include prophylactic management with cerclage, 
progesterone or the Arabin pessary, and reactive interventions such 
as tocolysis to allow administration of ACS, IUT and magnesium 
sulphate, all aimed at improving neonatal outcome.

Cervical cerclage

Cervical cerclage, a suture placed around the cervix with the aim of 
providing mechanistic support and a barrier for ascending pathogens 
is a common prophylactic intervention for preterm birth in high-
risk women. Cervical cerclage is indicated in patients with recurrent 
pregnancy loss (history indicated), those with a short cervix (<25 mm) 
on TVUS (ultrasound-indicated) and those with painless cervical 
dilation resulting in bulging fetal membranes (rescue cerclage). 

The 2015 NICE guidelines recommend offering cervical cerclage to 
women with a history of sPTB between 16 and 34 weeks, and in whom 
TVUS reveals a cervical length <25 mm [11]. A recent RCT (n=248) 
conducted by Simcox et al. compared history-indicated placement of 
cervical cerclage with ultrasound-indicated placement in women at 
high risk of PTB. They found that offering ultrasound surveillance of 
CL and cerclage for those with a short cervix did not result in reduction 
of preterm birth before 34 weeks when compared with a suture placed 
electively, based on history alone [24]. 

A multi-centre, randomised controlled trial (C-STICH) is currently 
ongoing to examine the effect of using a monofilament suture material 
compared with a braided suture on pregnancy loss rate and neonatal 
mortality. Whilst a survey of consultants in the UK showed most used 
braided threads, questions have been raised regarding a potential 
for increased risk of infection with this material. As infection and 
inflammation are recognised pathways associated with PTB, the results 
of this study are eagerly awaited [25]. 

Rescue cerclage

In cases of premature cervical dilation and bulging fetal membranes, 
a rescue cerclage may be inserted in the attempt to reduce the bulging 
membranes and re-seal the cervix. There is conflicting evidence 
regarding the success of the emergency ‘rescue’ cerclage, and a lack of 
controlled trials [26]. Daskalakis et al. evaluated the efficacy of rescue 
cerclage in 29 low-risk women with dilated cervix and protruding fetal 
membranes. The mean prolongation of pregnancy was 8.8 weeks in the 
cerclage group compared to 3.1 weeks in the bed-rest group. Neonatal 
survival was significantly improved in the cerclage group (96% versus 
51.7% in the bed-rest group (P=0.025) (RR 0.09, 95% CI 0.01-0.76)).  
Their findings show that emergency cerclage between 18 and 26 weeks 
of gestation can promote a three-fold reduction in the preterm delivery 
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rate before 32 weeks, which has an associated positive (3.5-fold) 
impact on neonatal survival rate [26]. The 2015 NICE guidelines do 
recommend ‘considering’ rescue cervical cerclage for women between 
16 and 27 weeks with a dilated cervix and exposed membranes, as long 
as there are no signs of bleeding, infection or uterine contractions [11].

Reinforcing cerclage (second cerclage) 

A retrospective cohort study undertaken in 2012 examined the role 
of reinforcing vaginal cerclage after a failed initial cerclage in reducing 
preterm delivery in women with evidence of bulging membranes. The 
women who received reinforcing cerclage were more likely to deliver 
early compared with those managed expectantly. Indeed, 92% of the 
reinforcing cerclage group delivered at <32 weeks gestation compared 
to 42% in the expectant management group (P=0.01). It was concluded 
that rescue cerclage following primary cerclage failure hastened 
preterm delivery [27]. 

Transabdominal cerclage

Whilst a less-invasive vaginal cerclage is the preferred option, 
recent evidence suggests that women with either previous failed vaginal 
suture or extensive surgery to the cervix may benefit from higher 
placement of the stitch abdominally. It has been proposed that this may 
provide superior mechanical support to the cervix. 

The MAVRIC trial (multicentre randomised trial of high versus 
low versus abdominal cerclage in women with a previous failed stitch) 
demonstrated that cerclage placed via the abdominal route (TAC) 
performed superiorly to both low and high vaginal cerclage in reducing 
late miscarriage and early PTB in women with a previous failed vaginal 
cerclage [28]. 

Progesterone therapy

Increased activity of endogenous progesterone is necessary for the 
development and maintenance of uterine quiescence during pregnancy. 
As such, exogenous progesterone has been a longstanding preventative 
therapy. In a recent systematic review, Dodd et al. examined 36 RCTs 
evaluating the use of progesterone therapy for women at high risk of 
sPTB. Although methods of administration (intramuscular or vaginal) 
and dosage varied, they concluded that for women with a history of 
sPTB, antenatal progesterone therapy was associated with a significant 
reduction in sPTB <34 weeks (5 studies; 602 women; average RR 0.55, 
95% CI 0.42 to 0.74) and <37 weeks (10 studies; 1750 women; average 
RR 0.50, 95% CI 0.33 to 0.75) [29]. 

However, in a recent study of over 1200 high-risk women 
randomised to vaginal progesterone, evaluating both short and long 
term outcomes, there was no benefit of progesterone. For example, 
mean cognitive scores in both groups were identical at 2 years of age 
(97.3 vs. 97.7). The authors concluded that vaginal progesterone was 
not associated with a reduction in risk of PTB or of composite adverse 
neonatal outcomes [30]. Given this is at variance with the meta-
analysis, further research needs to arbitrate the truth. 

Furthermore, the benefit of antenatal progesterone is not 
reproducible in multiple pregnancies. The STOPPIT trial published 
in 2009, randomised 500 women with twin pregnancy to daily vaginal 
progesterone or placebo for 10 weeks from 24 weeks of gestation. 
The rate of adverse events did not differ between the two groups [31]. 
Current NICE guidelines recommend prophylactic progesterone 
to women without history of sPTB and in whom a CL of <25mm is 
identified on TVUS between 16 and 24 weeks [11]. 

The Arabin Pessary

The Arabin Pessary is a flexible silicon ring designed to encircle and 
support the cervix, altering the inclination of the cervical canal and the 
weight distribution of the uterus with the aim of preventing premature 
cervical shortening and preterm birth [32]. In the first multicentre RCT 
evaluating the pessary, Goya et al. randomised women with singleton 
pregnancies and cervical length <25mm to pessary or no pessary. They 
observed a reduced rate of sPTB <34 weeks gestation compared with 
controls (6% vs. 27%, OR 0.18, CI 0.08-0.37). There was a significant 
difference in the occurrence of the composite neonatal morbidity and 
mortality outcome (OR 0.14, CI 0.04-0.39) [33]. In contrast, Hui et 
al. randomised women with a short cervix <25 mm between 20 and 
24 weeks to pessary or expectant management. They found that the 
prophylactic pessary did not reduce the rate of PTB before 34 weeks 
(9.4% in the pessary group, 5.5% in the control group (p=0.46)) [34]. 

The recent RCT by Kypros et al. evaluating the value of the pessary 
in unselected twin pregnancies concluded that cervical pessary does not 
reduce the rate of sPTB in twin pregnancy [35]. The ProTWIN study, 
a multicentre open-label RCT, randomised women with multiple 
pregnancy between 12 and 20 weeks gestation to pessary or control. It 
was concluded that the pessary did not reduce poor perintatal outcome 
in these women [36]. However, following on from their 2012 singleton 
pregnancy study, Goya et al. recently undertook a multicentre RCT to 
evaluate whether the pessary reduces the rate of preterm birth in twin 
pregnancies with a short cervix (n=137). They demonstrated that the 
rate of sPTB <34 weeks was significantly reduced (RR 0.41, 95% CI 
0.22-0.76) [37]. The STOPPIT2 trial is currently underway to further 
evaluate the role of the pessary in preventing sPTB in twins. 

It is clear that the role of the Arabin Pessary in preventing sPTB is 
yet to be fully explored, however further trials are underway to evaluate 
its worth, and it remains a promising approach in the prevention of 
sPTB.

There is further need for well-controlled prospective trials to 
compare cerclage, progesterone and the Arabin pessary as the current 
evidence is inconsistent and all have shown some potential. One such 
study (the SUPPORT trial) is currently being rolled out in the UK. 

Antibiotics

Due to the association between inflammation/infection and sPTB, 
antibiotics have been explored as an option for treatment in high and 
low risk women. 

A meta-analysis by Simcox et al. did not demonstrate reduction 
in risk of PTB when treating asymptomatic women with antibiotics 
[38]. A Cochrane review, updated in 2013 revealed that whilst 
antibiotic therapy was efficacious at eliminating bacterial vaginosis 
and restoring normal vaginal flora, there was no evident reduction in 
the rate of PTB for any therapeutic regimen. Alarmingly, the review 
reported an increase in neonatal deaths for infants of women receiving 
any prophylactic antibiotics when compared to placebo (RR 1.57, 
95% CI 1.03 to 2.40) [39]. Furthermore, treatment with macrolide 
antibiotics was shown to increase neonatal death (RR 1.11, 95% CI 1.01 
to 1.20), functional impairment and cerebral palsy. Some trials even 
show increased risks of delivery. For example, in the PREMET study, 
Shennan et al. also reported an increase in risk of sPTB associated with 
use of metronidazole in asymptomatic high-risk women [40]. 

The 2015 WHO guidelines do not recommend routine antibiotic 
administration for women in preterm labour with intact amniotic 
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membranes and no clinical signs of infection. However for women 
with PPROM, administration of erythromycin is recommended [41]. 

Reactive intervention
Steroids

Administration of antenatal corticosteroids (ACS) to women 
at high risk of PTB has been shown to enhance fetal lung maturity 
and reduce the frequency of respiratory distress syndrome (RDS) in 
neonates, as well as reduce periventricular haemorrhage and necrotising 
enterocolitis [11]. ACS now form an integral part of the management 
of TPTL, as recommended in the latest NICE guideline (2015). 

Timing of steroid administration is crucial to conferring optimum 
benefit, something that is not always fully appreciated [42]. Sub-group 
analysis of a 2006 Cochrane review revealed that ACS bestow greatest 
benefit (significant reduction in combined fetal and neonatal deaths) 
when delivery occurs within 48 hrs post-administration. In contrast, 
babies delivered seven days after administration demonstrated 
lower birth weight (mean difference -147g, CI -291 to -2g), head 
circumference and length. Moreover, concerns have been raised about 
possible links between impaired fetal growth and type 2 Diabetes 
Mellitus and cardiovascular disease [43]. The majority (80%) of women 
who present with TPTL do not go on to deliver within seven days of 
presentation [5]. These women are therefore receiving steroids that do 
not confer benefit, and may in fact do harm. 

Whilst current guidelines recommend women presenting in TPTL 
should receive ACS [11], new evidence highlights the importance of 
delivery within 48 hours of treatment [41].

The beneficial effects of early ACS are not seen in women who 
deliver close to term (>34 weeks). The Cochrane review observed a 
worrying trend toward fetal and neonatal death in infants who received 
ACS but delivered after 36 weeks gestation (RR 3.25; 95% CI 0.99 – 
10.66) [10]. 

New evidence continues to explore the role of ACS during the late 
preterm period. A recent study from February 2016 (n=2827) found a 
significant reduction in the rate of neonatal respiratory complications 
in women receiving betamethasone compared to placebo between 
34 and 36+5 weeks.  (RR 0.80, 95% CI 0.66 to 0.97 P=0.02), when 
administered after 34 weeks [44]. Further studies and consensus are 
needed to expand upon the importance of steroids beyond the 34 week 
gestation, especially in view of this positive effect. 

In light of concerns regarding ACS and the possible association 
with impaired fetal growth, cardiovascular disease and insulin 
resistance, it is important to carefully consider the impact of repeat 
courses. A review in 2011 demonstrated no significant differences 
between single and repeat-course groups in terms of fetal or neonatal 
deaths. Indeed, a combined outcome (infant mortality and serious 
morbidity) was significantly reduced in the infants of women treated 
with repeat courses of corticosteroids compared to controls (RR 0.84, 
95% CI 0.75-0.94). Infants who received a repeat course had on average 
slightly lower birth weight (mean difference -75.79 g, 95% CI -117.63 
to -33.96). However, long term outcomes were similar [45]. The 2015 
WHO guidelines therefore recommend a single repeat dose of ACS if 
PTB does not occur within 7 days after the initial dose, and subsequent 
PTB remains likely [41].

Administration of ACS within 48 hours of preterm delivery is 
undoubtedly beneficial for the unborn neonate but this timeframe is 

imperative. Therefore, accurate predictive tools such as the algorithm 
developed by Khurt et al. [20] are paramount in determining whom to 
treat and when. 

An abstract presented at the Society for Maternal Fetal Medicine in 
2016 suggested that timely administration of betamethasone for women 
at risk for late preterm delivery (34 to 36 + 6 weeks) saw a reduction in 
neonatal respiratory morbidity and the need for surfactant [46]. 

Magnesium sulphate

The neuroprotective effects of antenatal magnesium sulphate to 
premature infants have been established [47]. There is no consensus 
regarding the optimal dosage and timing regimen of magnesium 
sulphate administration. However, a 2009 Cochrane review evaluating 
its use for prevention or treatment of pre-eclampsia and eclampsia, 
with secondary infant outcomes concluded that antenatal magnesium 
sulphate for women at risk of impending preterm birth substantially 
reduced the risk of cerebral palsy (RR 0.68, 95% CI 0.54 to 0.87), with 
a significant reduction in the rate of gross motor dysfunction (RR 
0.61%, 95% CI 0.44 to 0.85) [47]. This clearly demonstrates the value 
of secondary analysis, especially when considering rare but important 
outcomes such as cerebral palsy. 

No significant effects were observed on overall paediatric mortality 
or other neurological disabilities in the first few years of life [47]. 
Questions still remain regarding optimal dosage and timing, the 
gestational age at which magnesium sulphate is most efficacious 
and the long-term neuroedevelopmental effects. A large RCT is 
currently underway in Scandinavia to investigate magnesium sulphate 
administered to high-risk women between 24 and 32 weeks of gestation 
[48]. 

Tocolysis

Tocolytic therapy itself has not been shown to improve neonatal 
outcome [49]. Recent WHO guidelines stipulate that tocolytic 
treatments (acute and maintenance) are not recommended for women 
at risk of imminent preterm birth for the purpose of improving 
newborn outcomes, but may be considered as an intervention to gain 
time for completion of a course of ACS [41]. 

Conclusion

The impact of preterm birth remains significant and the prevalence 
constant. In recent years, there have been substantial developments 
in both prediction and prevention. Tools to predict preterm birth 
are now available clinically. There remains uncertainty as to the best 
intervention but there are a number of promising candidates. Key to 
implementation is targeting the correct interventions to the correct 
patients. Current research needs to establish optimal management 
strategies and this will be achieved through understanding mechanisms. 
It is an exciting field with many new developments and it is important 
that all clinicians facilitate access to their populations for this research.
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