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A B S T R A C T

Background

Preventing preterm labour is the most important step in preventing preterm birth. Prostaglandins play an important role in labour
and birth. Prostaglandin production can be obstructed by inhibition of the cyclo-oxygenase (COX) enzyme and this may arrest uterine
contraction. A Cochrane review on COX inhibitors for the treatment of preterm labour found insuEicient data to draw conclusions about
its eEectiveness.

Objectives

To assess the eEectiveness and safety of COX inhibitors for preventing preterm labour in high-risk women.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trial Register (30 June 2012).

Selection criteria

All published and unpublished randomised trials evaluating administration of any COX inhibitor for prevention of preterm labour in
pregnant women at gestational age less than 36 weeks at risk of, but not experiencing, preterm labour. Cluster-randomised trials were
eligible for inclusion. Quasi-randomised trials and studies with cross-over designs were excluded.

Data collection and analysis

Two review authors (T Khanprakob and U Sangkomkamhang) independently assessed all potential studies for inclusion. Disagreement
was resolved by discussion and, where necessary, by consultation with a third review author. Two review authors independently assessed
trial quality and extracted data. Data were checked for accuracy.

Main results

We included one randomised trial (involving 98 women) that evaluated the eEectiveness of one type of COX inhibitor (rofecoxib) for
preventing preterm birth. The included study did not report any data for one of our primary outcomes: preterm labour. Rofecoxib use was
associated with an increased risk for preterm birth and preterm premature rupture of membranes (PPROM). Rofecoxib was associated
with a higher risk of oligohydramnios and low fetal urine production but the eEects were reversible aLer stopping treatment. There were
no diEerences in the number of women who discontinued treatment before 32 weeks of gestation. There was no diEerence in neonatal
morbidities and admission to neonatal intensive care unit. There were no maternal adverse eEects or perinatal mortalities in either group.
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Authors' conclusions

There was very little evidence about using COX inhibitors for preventing preterm labour. There are inadequate data to make any
recommendation about using COX inhibitor in practice to prevent preterm labour. Future research should include follow-up of the babies
to examine the short-term and long-term eEects of COX inhibitors.

P L A I N   L A N G U A G E   S U M M A R Y

Cyclo-oxygenase (COX) inhibitors for preventing labour before full-term pregnancy

Labour before full term in pregnancy can lead to preterm birth of the baby. Preterm labour describes frequent uterine contractions (at
least four in 20 minutes or eight in 60 minutes) and progressive changes in the cervix. If preterm labour is not managed properly, active
labour can occur and result in preterm birth, before 37 completed weeks' gestation. Preterm birth is the leading cause of low birthweight,
illness and death for newborn babies. Substances called prostaglandins play an important role in the contraction of the muscle of the
womb and are important during labour and birth. They are produced by cyclo-oxygenase (COX), which is an enzyme that increases the
level of prostaglandins. Giving COX inhibitors to pregnant women at risk of preterm labour might stop contraction of the womb and allow
them to reach full term. We included one small randomised trial (involving 98 women) that involved the drug rofecoxib, which is one type
of COX inhibitor. The included study did not report any information about prevention of labour before full-term pregnancy. However, use
of this COX inhibitor was associated with an increased risk of the baby being born before full term. We found insuEicient data to make
any recommendation about using COX inhibitors for preventing preterm labour. Future research should include the follow-up of babies to
examine the short- and longer-term eEects associated with using COX inhibitors during pregnancy.

Cyclo-oxygenase (COX) inhibitors for preventing preterm labour (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

2



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

B A C K G R O U N D

Description of the condition

Preterm birth is defined as delivery before 37 completed weeks'
gestation (Cunningham 2005). Worldwide incidence of preterm
birth is about 10% (Beck 2010).

The definition of preterm labour depends on the setting but it
generally comprises the following three criteria: uterine contraction
frequency of four in 20 minutes or eight in 60 minutes plus
progressive change in the cervix, cervical dilatation greater than 1
cm and cervical eEacement of 80% or greater (Cunningham 2005).

If preterm labour is not managed properly, active labour can
occur and result in preterm birth. Preterm birth is one of the
major complications in obstetrics. The mortality rate of preterm
infants has continued to decline since the 1960s, but infant
mortality associated with preterm birth or low birthweight has
not declined (Arias 2003). Preterm birth is also the leading cause
of perinatal morbidities such as low birthweight, respiratory
distress syndrome, intraventricular haemorrhage, anaemia, etc.
Moreover, these complications may cause both major and minor
consequences for these newborn infants (Kliegman 2007).

Factors associated with preterm birth include: medical and
obstetric complications (Meis 1995), multiple pregnancy (Blondel
2006; Kurdi 2004; Murphy 2007), threatened abortion (Weiss 2004),
cigarette smoking (Tsai 2008), short stature, low pre-pregnancy
body mass index (BMI), inadequate weight gain (Kramer 1995;
Schieve 2000), young or advanced maternal age (Morken 2005),
prolonged walking or standing, strenuous working conditions, long
weekly work hours (Luke 1995), stress (Hobel 2003), genetic factors
(HoEman 1999), chorioamnionitis (Ustun 2001), lower genital tract
infections (Kiss 2004), history of previous abortion, socioeconomic
status and nulliparity (Meis 1995).

Description of the intervention

Prevention of preterm labour is the most important step for
preventing preterm birth. Prostaglandins have been proposed as
playing an important role in parturition (Gibb 2002; Olson 1995).
Prostaglandins have a diverse eEect on the uterus (Narumiya
1999). They are commonly considered as uterotonic (increasing
myometrial tone) (Olson 2007) but can sometimes act as smooth
muscle relaxants (Toppozada 1975).

Cyclo-oxygenase (COX) is an enzyme in the pathway of
prostaglandins synthesis. This pathway can be obstructed by COX
inhibitors resulting in the hindrance of prostaglandin production.

How the intervention might work

Prostaglandins are produced from plasma arachidonic acid, which
is usually released by the action of the enzymes phospholipases A2
or C. Arachidonic acid can act as substrate for cyclo-oxygenase-1
and -2 (COX-1 and -2) (Smith 1996). These enzymes are the target of
many non-steroidal anti-inflammatory drugs (NSAIDs) (Vane 1998).

The eEect of prostaglandins on tissue targets is influenced by
prostaglandin receptors. The prostaglandin family of receptors is
classified according to the specificity of binding of a given receptor
to a particular prostaglandin. These receptors are thromboxane
A2(TP), PGD2(DP), prostacyclin or PGI2(IP), PGF2alpha(FP), and EP1

to EP4 (PGE2) (Narumiya 1999). PGE2 and PGI2 have been shown to
cause relaxation of vascular smooth muscle and vasodilatation in
many circumstances (Henry 2005; Williams 1994). Thus, either the
generation of specific prostaglandins or the relative expression of
the various prostaglandin receptors may determine the responses
of human myometrium to prostaglandins (Myatt 2004). In addition
to changes with gestation, several studies have shown that there
may be regional changes in the upper and lower uterine segments
(Brodt-Eppley 1999; Grigsby 2006). Thus, it is entirely possible that
prostanoids contribute to myometrial relaxation at one stage of
pregnancy and to regional myometrial contraction of the fundus
aLer the initiation of parturition. Many investigators have accepted
and fostered the view that prostaglandins, particularly PGF2alpha
and PGE2, are involved in the process of labour. The following
evidence may support the role of COX inhibitors in preventing
preterm labour.

1. Levels of prostaglandins in amniotic fluid, maternal plasma and
the uterus increase during labour (Gibb 1998).

2. Prostaglandins cause abortion or labour (Novy 1980).

3. An observational study by Loudon found that COX-2 inhibitors
were eEective in treating preterm labour (Loudon 2003).

4. Prostaglandin treatment of myometrial smooth muscle tissues
in vitro sometimes causes contraction, dependent on the
prostanoid tested and the physiological status of the tissue
treated (Myatt 2004).

However, like oxytocin, prostaglandins produced directly in or
adjacent to myometrial tissue are likely to play a major role
in the eEectiveness of myometrial contractions of active labour
once labour is initiated. Based on the evidence that during the
parturition process prostaglandins play an important role in labour,
COX inhibitors may help to relieve myometrial tone (tocolytic eEect)
and result in cessation of labour (Dawood 1993; Olson 2003).
COX-2 progressively increases expression while gestational age
increases, so there is a potential role for COX-2 in normal parturition
(Vermillion 2005). Thus, selective COX-2 inhibitors may be more
eEective in preventing uterine contraction than non-selective COX
inhibitors.

There are potential risks reported when using COX inhibitors
in pregnancy owing to COX inhibitors crossing the placenta to
influence prostaglandins synthesis in the fetus. One systematic
review (Loe 2005) reported no significances diEerence in adverse
fetal eEects when using COX inhibitors (indomethacin) as a tocolytic
drug (intraventricular haemorrhage, patent ductus arteriosus,
necrotising enterocolitis or neonatal mortality). One Cochrane
review (King 2005) found insuEicient data to address the adverse
eEects of maternally used COX inhibitors on fetuses and newborns.
The potential adverse eEects appeared to increase in incidence
when a COX inhibitor was used for longer than 72 hours and aLer 30
weeks of gestation (Vermillion 1997).

Why it is important to do this review

There is no Cochrane review addressing the eEectiveness and
safety of COX inhibitors in preventing preterm labour. Another
Cochrane review on the treatment of preterm labour using
COX inhibitors found insuEicient data to draw conclusions
about eEectiveness and limited information on serious maternal
outcomes such as death, cardiac arrest, respiratory arrest and
admission to intensive care unit (King 2005). There is no Cochrane
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review on the eEectiveness and safety of antenatal COX inhibitors
for preventing preterm labour in high-risk women.

O B J E C T I V E S

To assess the eEectiveness and safety of COX inhibitors for
preventing preterm labour in high-risk women.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised trials, including cluster-randomised trials, evaluating
administration of any COX inhibitors for preventing preterm labour.
We excluded quasi-randomised trials and studies with cross-over
designs.

Types of participants

Pregnant women at gestational age less than 36 weeks at risk of,
but not experiencing, preterm labour.

Types of interventions

Administration of COX inhibitors compared with placebo or any
other interventions (including conservative management) for
preventing preterm labour.

Types of outcome measures

Primary outcomes

1. Preterm labour (less than 37 completed weeks).

2. Preterm birth (less than 37 completed weeks).

Secondary outcomes

Maternal outcomes

1. Preterm labour at gestational age of 34 to less than 37 completed
weeks.

2. Preterm labour at gestational age of 28 to less than 34 completed
weeks.

3. Preterm labour at gestational age of 22 to less than 28 completed
weeks.

4. Labour-free interval.

5. Preterm birth less than 34 weeks.

6. Adverse eEects.

7. Length of hospital stay.

8. Pregnant women's satisfaction.

Neonatal outcomes

1. Birthweight:
a. Low birthweight: birthweight less than 2500 grams.

b. Very low birthweight: birthweight less than 1500 grams.

c. Extremely low birthweight: birthweight less than 1000 grams.

2. Neonatal morbidity (the presence of one or more of the
following conditions: premature closure of ductus arteriosus,
patent ductus arteriosus, sepsis, necrotising enterocolitis,
intraventricular haemorrhage, respiratory distress syndrome).

3. Admission to neonatal intensive care unit.

4. Perinatal mortality.

5. Long-term outcomes, for example developmental delay,
cerebral palsy, educational attainment, etc.

Search methods for identification of studies

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group's Trials
Register by contacting the Trials Search Co-ordinator (20 January
2012).

The Cochrane Pregnancy and Childbirth Group's Trials Register is
maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of Controlled
Trials (CENTRAL);

2. weekly searches of MEDLINE;

3. weekly searches of EMBASE;

4. handsearches of 30 journals and the proceedings of major
conferences;

5. weekly current awareness alerts for a further 44 journals plus
monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE and EMBASE,
the list of handsearched journals and conference proceedings, and
the list of journals reviewed via the current awareness service can
be found in the 'Specialized Register' section within the editorial
information about the Cochrane Pregnancy and Childbirth Group.

Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search Co-
ordinator searches the register for each review using the topic list
rather than keywords.

We did not apply any language restrictions.

Data collection and analysis

Selection of studies

Two review authors (Thirawut Khanprakob (TK) and Ussanee
Sangkomkamhang (US)) independently assessed all potential
studies identified as a result of the search strategy for inclusion. We
resolved any disagreement through discussion or consultation with
a third review author.

Data extraction and management

We modified the Cochrane PCG template for data extraction. TK
and US extracted the data using the agreed form. We resolved
discrepancies through discussion. We used the Review Manager
soLware (RevMan 2011) to double enter all the data.

We attempted to contact authors of the original reports to provide
further details when information regarding any of the above is
unclear.

Assessment of risk of bias in included studies

TK and US independently assessed risk of bias for each
study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We resolved any
disagreement by discussion or by involving a third assessor.
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(1) Random sequence generation (checking for possible
selection bias)

We described for each included study the method used to generate
the allocation sequence in suEicient detail to allow an assessment
of whether it should produce comparable groups.

We assessed the method as:

• low risk of bias (any truly random process, e.g. random number
table; computer random number generator);

• high risk of bias (any non-random process, e.g. odd or even date
of birth; hospital or clinic record number);

• unclear risk of bias.

(2) Allocation concealment (checking for possible selection bias)

We described for each included study the method used to conceal
allocation to interventions prior to assignment and assess whether
intervention allocation could have been foreseen in advance of, or
during recruitment, or changed aLer assignment.

We assessed the methods as:

• low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

• high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

• unclear risk of bias.

(3) Blinding of participants, personnel and outcome assessment
(checking for possible performance bias or detection bias)

We described for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We considered studies to be at
low risk of bias if they were blinded, or if we judged that the lack of
blinding would be unlikely to aEect results. We assessed blinding
separately for diEerent outcomes or classes of outcomes.

We assessed the methods as:

• low, high or unclear risk of bias for participants;

• low, high or unclear risk of bias for personnel;

• low, high or unclear risk of bias for outcome assessors;

• partial for some situations (e.g. data from an unblinded
participant been recorded by blinded personnel).

(4) Incomplete outcome data (checking for possible attrition
bias owing to the amount, nature and handling of incomplete
outcome data)

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition
and exclusions from the analysis. We state whether attrition
and exclusions were reported and the numbers included in the
analysis at each stage (compared with the total randomised
participants), reasons for attrition or exclusion where reported,
and whether missing data were balanced across groups or were
related to outcomes. Where suEicient information is reported, or
was supplied by the trial authors, we re-include missing data in the
analyses that we undertook.

We assessed methods as:

• low risk of bias (e.g. no missing outcome data; missing outcome
data balanced across groups);

• high risk of bias (e.g. numbers or reasons for missing
data imbalanced across groups; 'as treated' analysis done
with substantial departure of intervention received from that
assigned at randomisation);

• unclear risk of bias.

We discussed whether missing data greater than 20% might (a) be
reasonably expected (acknowledging that with long-term follow-
up, complete data are diEicult to attain), and (b) impact on
outcomes.

(5) Selective reporting (checking for reporting bias)

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

• low risk of bias (where it was clear that all of the study's pre-
specified outcomes and all expected outcomes of interest to the
review were reported);

• high risk of bias (where not all the study's pre-specified
outcomes were reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest were
reported incompletely and so cannot be used; study failed to
include results of a key outcome that would have been expected
to have been reported);

• unclear risk of bias.

(6) Other bias (checking for bias owing to problems not covered
by (1) to (5) above)

We described for each included study any important concerns we
had about other possible sources of bias.

We assessed whether each study was free of other problems that
could put it at risk of bias:

• low risk of other bias;

• high risk of other bias;

• unclear whether there is risk of other bias.

(7) Overall risk of bias

We made explicit judgements about whether studies were at
high risk of bias, according to the criteria given in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).
With reference to (1) to (6) above, we assessed the likely magnitude
and direction of the bias and whether we considered it was likely to
impact on the findings. We explored the impact of the level of bias
through undertaking sensitivity analyses - see Sensitivity analysis.

Measures of treatment e=ect

We carried out statistical analysis using Review Manager soLware
(RevMan 2011). We used fixed-eEect meta-analyses for combining
data in the absence of significant heterogeneity if trials were
suEiciently similar. When heterogeneity was found, we explored
this by sensitivity analysis followed by random-eEects analysis.
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Dichotomous data

For dichotomous data, we presented results as summary risk ratio
(RR) with 95% confidence intervals (CIs).

Continuous data

For continuous data, we used the mean diEerence when outcomes
were measured in the same way between trials. We used the
standardised mean diEerence to combine trials that measured the
same outcome, but use diEerent methods.

Unit of analysis issues

Cluster-randomised trials

We did not identify any cluster-randomised trials for inclusion in
this review. If we identify any cluster-randomised trials in future
updates of this review, we will include them in the analyses along
with individually randomised trials. We will adjust their sample
sizes using the methods described in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011) using an
estimate of the intracluster correlation co-eEicient (ICC) derived
from the trial (if possible), from a similar trial or from a study of a
similar population. If we use ICCs from other sources, we will report
this and conduct sensitivity analyses to investigate the eEect of
variation in the ICC. If we identify both cluster-randomised trials
and individually randomised trials, we will synthesise the relevant
information. We will consider it reasonable to combine the results
from both if there is little heterogeneity between the study designs
and the interaction between the eEect of intervention and the
choice of randomisation unit is considered to be unlikely.

We will also acknowledge heterogeneity in the randomisation unit
and perform a subgroup analysis to investigate the eEects of the
randomisation unit.

Dealing with missing data

For included studies, we noted levels of attrition. We have explored
the impact of including studies with high levels of missing data
in the overall assessment of treatment eEect by using sensitivity
analysis.

For all outcomes, we have carried out analyses, as far as possible,
on an intention-to-treat basis, that is we attempted to include all
participants randomised to each group in the analyses, and all
participants have been analysed in the group to which they were
allocated, regardless of whether or not they received the allocated
intervention. The denominator for each outcome in each trial was
the number randomised minus any participants whose outcomes
were known to be missing.

Assessment of heterogeneity

In future updates of this review we will assess statistical

heterogeneity in each meta-analysis using the T2, I2 and Chi2

statistics. We will regard heterogeneity as substantial if I2 is greater

than 30% and either T2 is greater than zero, or there is a low P value

(less than 0.10) in the Chi2 test for heterogeneity.

Assessment of reporting biases

In future updates, if there are 10 or more studies in the meta-
analysis we will investigate reporting biases (such as publication
bias) using funnel plots. We will assess funnel plot asymmetry

visually, and use formal tests for funnel plot asymmetry. For
continuous outcomes we will use the test proposed by Egger 1997,
and for dichotomous outcomes we will use the test proposed by
Harbord 2006. If asymmetry is detected in any of these tests or
is suggested by a visual assessment, we will perform exploratory
analyses to investigate it.

Data synthesis

We have carried out statistical analysis using Review Manager
soLware (RevMan 2011). This review contains one included study.

In future updates of this review, we will carry out statistical
analysis using the Review Manager soLware (RevMan 2011). We
will use fixed-eEect meta-analysis for combining data where it
is reasonable to assume that studies are estimating the same
underlying treatment eEect: that is where trials are examining
the same intervention, and the trials' populations and methods
are judged suEiciently similar. If there is clinical heterogeneity
suEicient to expect that the underlying treatment eEects diEer
between trials, or if substantial statistical heterogeneity is detected,
we will use random-eEects meta-analysis to produce an overall
summary if an average treatment eEect across trials is considered
clinically meaningful. The random-eEects summary will be treated
as the average range of possible treatment eEects and we will
discuss the clinical implications of treatment eEects diEering
between trials. If the average treatment eEect is not clinically
meaningful we will not combine trials.

If we use random-eEects analyses, the results will be presented as

the average treatment eEect with 95% CIs, and the estimates of T2

and I2.

Subgroup analysis and investigation of heterogeneity

This review has one included study. Therefore, subgroup analysis
and investigation of heterogeneity were not carried out.

In future updates of this review, if we identify substantial
heterogeneity, we will investigate it using subgroup analyses and
sensitivity analyses. We will consider whether an overall summary
is meaningful, and, if it is, use random-eEects analysis to produce it.

We plan to carry out the following subgroup analyses.

1. Non-selective COX inhibitors versus selective COX-2 inhibitors.

2. Singleton versus multiple pregnancies.

Subgroup analysis will be restricted to primary outcomes.

For fixed-eEect inverse variance meta-analyses we will assess
diEerences between subgroups by interaction tests. For random-
eEects and fixed-eEect meta-analyses using methods other than
inverse variance, we will assess diEerences between subgroups by
inspection of the subgroups' CIs; non-overlapping CIs indicate a
statistically significant diEerence in treatment eEect between the
subgroups.

Sensitivity analysis

This review contains one included study. Therefore, planned
sensitivity analysis was not carried out. In future updates, we plan
to carry out sensitivity analysis to explore the eEect of trial quality,
only including studies that have been assessed as having adequate
control of the potential for bias.
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R E S U L T S

Description of studies

Results of the search

We identified two potentially relevant studies. Mital 1992
was excluded because it was a quasi-randomised trial (see
Characteristics of excluded studies). One study was included to
analysis (Groom 2005). The references of the two studies were
searched for additional potential randomised trials, but none were
found.

Included studies

We included one RCT in this review (Groom 2005). For more
information see Characteristics of included studies.

The trial was undertaken at two teaching hospitals in London, UK, in
singleton pregnant women with gestational ages of 16 to 26 weeks
who were at high risk of preterm labour by at least one of the
following criteria: at least two previous second trimester losses or
early preterm deliveries < 30 weeks, one previous second trimester
loss or early preterm birth < 30 weeks and cervical length ≤ 15
mm from 14 to 24 weeks, and cervical changes requiring cerclage
in current pregnancy determined either by ultrasound criteria or

clinically (rescue cerclage). Multiple pregnancies, previous allergy
to NSAIDs and pregnant women with renal dysfunction were
excluded.
Ninety-eight singleton pregnancies were eligible and stratified to
ensure equal numbers with cerclage. They were then randomised
to active treatment (rofecoxib 12.5 mg) or placebo once daily
until 32 weeks of gestational age. Active treatment and placebo
were prepared in identical gelatin-covered capsules and issued
by a pharmacist independent to the trial investigators. Main
outcomes were fetal renal function and ductus arteriosus blood
flow changes (change in amniotic fluid index and oligohydramnios,
change in hourly fetal urine production rate, change in ductus
arteriosus pulsatile index (PI) and maximum systolic velocity and
discontinuation owing to change in renal function/ductal blood
flow). Other outcomes included preterm birth rates and neonatal
outcomes.

Excluded studies

One study was excluded (Mital 1992) because it was a quasi-
randomised trial (see Characteristics of excluded studies).

Risk of bias in included studies

(See Figure 1)
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Figure 1.   'Risk of bias' summary: review authors' judgements about each 'Risk of bias' item for each included
study.

 
Allocation

The study assigned participants into two groups using stratified
randomisation. A computer-generated randomisation programme
was used. The participants were classified by risk for preterm birth
and stratification was used to assigned participants who may have
a higher risk for preterm birth (who received cervical cerclage)
equally into study and control groups.

Blinding

For participants and investigators, rofecoxib and placebo were
prepared by the pharmacist independently from trial investigators.
There were no data for blinding outcome assessors but most of the
outcomes were objective outcomes.

Incomplete outcome data

Outcomes of participants in the study were reported. There were no
losses to follow-up or drop-outs.

Selective reporting

Although positive and negative sides of outcome data were
reported, limitation for assessment of the protocol, selective
reporting bias was addressed as unclear.

Other potential sources of bias

We found no other known biases. Baseline characteristics of the
two groups in the included study were comparable.

E=ects of interventions

This review included one good-quality randomised controlled trial
(involving 98 women) in which oral rofecoxib (once daily) was
compared with a placebo control.

Primary outcomes

Preterm labour was not reported in the included study. However,
administration of rofecoxib was associated with an increased risk
for preterm birth when compared with placebo (RR 1.65; 95% CI
1.11 to 2.45; Analysis 1.1).

Secondary outcomes

For adverse eEects, there was increased risk of preterm premature
rupture of membranes (PPROM) with rofecoxib compared to
placebo (RR 2.46; 95% CI 1.28 to 4.73; 1 trial; 98 women). There
was also increased risk of oligohydramnios (RR 8.29; 95% CI
1.09 to 63.00; 1 trial; 98 women) but amniotic fluid returned to
normal within one week aLer treatment. There was a significant
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increase in maximum systolic velocity and minimum diastolic
velocity but no significant decrease of PI was observed. DiEerence
in discontinuation of treatment before gestational age of 32 weeks
was not significantly diEerent between COX and placebo (RR 1.21;
95% CI 0.72 to 2.03) (Analysis 1.2).

Neonatal morbidities were reported. These included the
need for ventilation, intraventricular haemorrhage, patent
ductus arteriosus, mild tricuspid regurgitation/mild pulmonary
hypertension, necrotising enterocolitis, renal calcification,
nesidioblastosis, tetralogy of Fallot with 22q deletion, imperforated
anus and chronic lung disease. There was no significant diEerence
in neonatal morbidities between rofecoxib and placebo (Analysis
1.3).

There was no significant diEerence in the number of neonates
admitted to neonatal intensive care unit (RR 1.57; 95% CI 0.80 to
3.07; Analysis 1.4). There were no perinatal deaths in either group
(Analysis 1.5).

D I S C U S S I O N

Summary of main results

We identified one randomised controlled trial including of 98
participants. There was no information about preterm labour. Use
of rofecoxib was associated with an increased risk for preterm birth
when compared with placebo. There were no statistical diEerences
in neonatal morbidities or admission to neonatal intensive care
unit. Rofecoxib was associated with increased risk of PPROM. It was
also associated with a higher incidence of oligohydramnios and
reduced fetal urine production but these eEects were reversible
when the treatment was stopped.

Overall completeness and applicability of evidence

We found no evidence to assess the eEects of using COX inhibitors
to prevent preterm labour. Limited evidence (one small study)
suggests that COX inhibitors may increase the risk of preterm birth
and more evidence is needed.

Quality of the evidence

We only identified one small study for inclusion in this review.
However, the study was of good quality (low risk of bias).

Potential biases in the review process

We attempted to reduce bias wherever possible by having
two review authors (Thirawut Khanprakob and Ussanee
Sangkomkamhang) independently working on study selection and
data extraction.

Agreements and disagreements with other studies or
reviews

No other systematic reviews on the use of COX inhibitors for
preventing preterm labour were identified.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There was very little evidence about using COX inhibitors for
preventing preterm labour. Therefore, there are inadequate data to
make any recommendations about using COX inhibitors in clinical
practice to prevent preterm labour.

Implications for research

This review found no information to draw a conclusion of using COX
inhibitors in preventing preterm labour and found no diEerence
in neonatal morbidities when compared with placebo. There were
disadvantages of using rofecoxib in terms of increasing risk of
PPROM, reversible oligohydramnios and it may aEect to fetal urine
production. Future research should also include the follow-up of
babies to examine the short-term and long-term eEects of the COX
inhibitors.

A C K N O W L E D G E M E N T S
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods Randomised controlled trial.

Participants 98 singleton pregnancies at high risk for preterm labour.

Recruitment started from GA of 16 weeks up to 26 weeks.

Setting: 2 teaching hospitals in London, UK.

Inclusion criteria: at least 1 of the following:

• at least 2 previous second trimester losses or early preterm deliveries < 30 weeks;

• 1 previous second trimester loss or early preterm birth < 30 weeks and cervical length ≤ 15 mm from
14 to 24 weeks;

• cervical changes requiring cerclage in current pregnancy determined either by ultrasound criteria or
clinically (rescue cerclage).

Exclusion criteria: multiple pregnancy, previous allergy to NSAIDs, maternal renal dysfunction.

Interventions Pregnant women in the study group received rofecoxib 12.5 mg once daily and in control group re-
ceived placebo. Duration of treatment was not reported. Treatment completed at 32 weeks of GA.

Outcomes 1. Change in amniotic fluid index and oligohydramnios.

2. Change in hourly fetal urine production rate.

3. Change in ductus arteriosus pulsatile index and maximum systolic velocity.

4. Discontinuation owing to change in renal function/ductal blood flow.

5. PPROM.

6. GA at PPROM.

7. Non-compliance.

8. Duration of treatment.

9. Iatrogenic preterm birth.

10.Preterm birth before GA 24 weeks.

11.Delivery before GA 37 weeks.

12.GA at delivery.

13.Adverse effects.

14.Neonatal discharged home alive and well.

15.Birthweight.

16.Route of delivery.

17.Major postpartum haemorrhage.

18.SCBU admission.

19.Days in SCBU.

Groom 2005 
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20.Requiring ventilation.

21.Neonatal head scan with IVH, periventricular flare and evidence of calcification.

22.PDA.

23.Mild tricuspid regurgitation/mild pulmonary hypertension.

24.NEC.

Notes -

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Stratified randomisation to ensure equal numbers with cerclage assigned to
each group was done using computer-generated randomisation program.

Allocation concealment
(selection bias)

Low risk Treatment and placebo were prepared in identical gelatin-covered capsules
and issued by a pharmacist independent to the investigators.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Treatment and placebo were prepared in identical gelatin-covered capsules
and issued by a pharmacist independent to the investigators.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Treatment and placebo were prepared in identical gelatin-covered capsules
and issued by a pharmacist independent to the investigators.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcomes of all of the participants in the study were reported. There were no
losses to follow-up or drop-outs.

Selective reporting (re-
porting bias)

Unclear risk Both positive and negative outcomes were reported; however, we could not
assess the protocol.

Other bias Low risk None known. Baseline characteristics of 2 groups were comparable.

Groom 2005  (Continued)

GA: gestational age; IVH: intraventricular haemorrhage; NEC: necrotising enterocolitis; NSAID: non-steroidal anti-inflammatory drug; PDA:
patent ductus arteriosis; PPROM: preterm premature rupture of membranes; SCBU: special care baby unit.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Mital 1992 The study used a quasi-randomised method of allocation (alternation).
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Comparison 1.   Rofecoxib versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Preterm birth (less than 37
weeks)

1 98 Risk Ratio (M-H, Fixed, 95% CI) 1.65 [1.11, 2.45]

2 Adverse effects 1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 PPROM 1 98 Risk Ratio (M-H, Fixed, 95% CI) 2.46 [1.28, 4.73]

2.2 Oligohydramnios 1 98 Risk Ratio (M-H, Fixed, 95% CI) 8.29 [1.09, 63.00]

2.3 Discontinuing treatment be-
fore gestational age of 32 weeks

1 98 Risk Ratio (M-H, Fixed, 95% CI) 1.21 [0.72, 2.03]

3 Neonatal morbidity 1 960 Risk Ratio (M-H, Fixed, 95% CI) 1.37 [0.73, 2.58]

3.1 Requiring ventilator 1 78 Risk Ratio (M-H, Fixed, 95% CI) 3.03 [0.82, 11.23]

3.2 Intraventricular haemor-
rhage

1 98 Risk Ratio (M-H, Fixed, 95% CI) 1.38 [0.24, 7.91]

3.3 Patent ductus arteriosus 1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.14, 6.28]

3.4 Mild tricuspid regurgita-
tion/mild pulmonary hyperten-
sion

1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.06, 14.32]

3.5 Necrotising enterocolitis 1 98 Risk Ratio (M-H, Fixed, 95% CI) 2.77 [0.12, 66.36]

3.6 Bilateral renal calcification 1 98 Risk Ratio (M-H, Fixed, 95% CI) 2.77 [0.12, 66.36]

3.7 Nesidioblastosis 1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.31 [0.01, 7.37]

3.8 Tetralogy of Fallot with 22q
deletion

1 98 Risk Ratio (M-H, Fixed, 95% CI) 2.77 [0.12, 66.36]

3.9 Imperforated anus 1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.31 [0.01, 7.37]

3.10 Chronic lung disease 1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.20, 4.34]

4 Admission to neonatal inten-
sive care unit

1 98 Risk Ratio (M-H, Fixed, 95% CI) 1.57 [0.80, 3.07]

5 Perinatal mortality 1 98 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 1.1.   Comparison 1 Rofecoxib versus placebo, Outcome 1 Preterm birth (less than 37 weeks).

Study or subgroup Rofecoxib Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Groom 2005 34/51 19/47 100% 1.65[1.11,2.45]

   

Favours Rofecoxib 1000.01 100.1 1 Favours placebo
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Study or subgroup Rofecoxib Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total (95% CI) 51 47 100% 1.65[1.11,2.45]

Total events: 34 (Rofecoxib), 19 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.47(P=0.01)  

Favours Rofecoxib 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.2.   Comparison 1 Rofecoxib versus placebo, Outcome 2 Adverse e=ects.

Study or subgroup Rofecoxib Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.2.1 PPROM  

Groom 2005 24/51 9/47 100% 2.46[1.28,4.73]

Subtotal (95% CI) 51 47 100% 2.46[1.28,4.73]

Total events: 24 (Rofecoxib), 9 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.69(P=0.01)  

   

1.2.2 Oligohydramnios  

Groom 2005 9/51 1/47 100% 8.29[1.09,63]

Subtotal (95% CI) 51 47 100% 8.29[1.09,63]

Total events: 9 (Rofecoxib), 1 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.04(P=0.04)  

   

1.2.3 Discontinuing treatment before gestational age of 32 weeks  

Groom 2005 21/51 16/47 100% 1.21[0.72,2.03]

Subtotal (95% CI) 51 47 100% 1.21[0.72,2.03]

Total events: 21 (Rofecoxib), 16 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.72(P=0.47)  

Favours Rofecoxib 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.3.   Comparison 1 Rofecoxib versus placebo, Outcome 3 Neonatal morbidity.

Study or subgroup Rofecoxib Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.3.1 Requiring ventilator  

Groom 2005 6/31 3/47 15.49% 3.03[0.82,11.23]

Subtotal (95% CI) 31 47 15.49% 3.03[0.82,11.23]

Total events: 6 (Rofecoxib), 3 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.66(P=0.1)  

   

1.3.2 Intraventricular haemorrhage  

Groom 2005 3/51 2/47 13.52% 1.38[0.24,7.91]

Subtotal (95% CI) 51 47 13.52% 1.38[0.24,7.91]

Total events: 3 (Rofecoxib), 2 (Placebo)  

Favours Rofecoxib 1000.01 100.1 1 Favours placebo
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Study or subgroup Rofecoxib Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=0.36(P=0.72)  

   

1.3.3 Patent ductus arteriosus  

Groom 2005 2/51 2/47 13.52% 0.92[0.14,6.28]

Subtotal (95% CI) 51 47 13.52% 0.92[0.14,6.28]

Total events: 2 (Rofecoxib), 2 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.08(P=0.93)  

   

1.3.4 Mild tricuspid regurgitation/mild pulmonary hypertension  

Groom 2005 1/51 1/47 6.76% 0.92[0.06,14.32]

Subtotal (95% CI) 51 47 6.76% 0.92[0.06,14.32]

Total events: 1 (Rofecoxib), 1 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.06(P=0.95)  

   

1.3.5 Necrotising enterocolitis  

Groom 2005 1/51 0/47 3.38% 2.77[0.12,66.36]

Subtotal (95% CI) 51 47 3.38% 2.77[0.12,66.36]

Total events: 1 (Rofecoxib), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.63(P=0.53)  

   

1.3.6 Bilateral renal calcification  

Groom 2005 1/51 0/47 3.38% 2.77[0.12,66.36]

Subtotal (95% CI) 51 47 3.38% 2.77[0.12,66.36]

Total events: 1 (Rofecoxib), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.63(P=0.53)  

   

1.3.7 Nesidioblastosis  

Groom 2005 0/51 1/47 10.14% 0.31[0.01,7.37]

Subtotal (95% CI) 51 47 10.14% 0.31[0.01,7.37]

Total events: 0 (Rofecoxib), 1 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.73(P=0.47)  

   

1.3.8 Tetralogy of Fallot with 22q deletion  

Groom 2005 1/51 0/47 3.38% 2.77[0.12,66.36]

Subtotal (95% CI) 51 47 3.38% 2.77[0.12,66.36]

Total events: 1 (Rofecoxib), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.63(P=0.53)  

   

1.3.9 Imperforated anus  

Groom 2005 0/51 1/47 10.14% 0.31[0.01,7.37]

Subtotal (95% CI) 51 47 10.14% 0.31[0.01,7.37]

Total events: 0 (Rofecoxib), 1 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.73(P=0.47)  

   

Favours Rofecoxib 1000.01 100.1 1 Favours placebo
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Study or subgroup Rofecoxib Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.3.10 Chronic lung disease  

Groom 2005 3/51 3/47 20.29% 0.92[0.2,4.34]

Subtotal (95% CI) 51 47 20.29% 0.92[0.2,4.34]

Total events: 3 (Rofecoxib), 3 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.1(P=0.92)  

   

Total (95% CI) 490 470 100% 1.37[0.73,2.58]

Total events: 18 (Rofecoxib), 13 (Placebo)  

Heterogeneity: Tau2=0; Chi2=4.17, df=9(P=0.9); I2=0%  

Test for overall effect: Z=0.99(P=0.32)  

Test for subgroup differences: Chi2=4.17, df=1 (P=0.9), I2=0%  

Favours Rofecoxib 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.4.   Comparison 1 Rofecoxib versus placebo, Outcome 4 Admission to neonatal intensive care unit.

Study or subgroup Rofecoxib Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Groom 2005 17/51 10/47 100% 1.57[0.8,3.07]

   

Total (95% CI) 51 47 100% 1.57[0.8,3.07]

Total events: 17 (Rofecoxib), 10 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.31(P=0.19)  

Favours Rofecoxib 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.5.   Comparison 1 Rofecoxib versus placebo, Outcome 5 Perinatal mortality.

Study or subgroup Rofecoxib Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Groom 2005 0/51 0/47   Not estimable

   

Total (95% CI) 51 47 Not estimable

Total events: 0 (Rofecoxib), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours Rofecoxib 1000.01 100.1 1 Favours placebo
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Thirawut Khanprakob (TK) registered the review title and draLed the protocol. Ussanee Sangkomkamhang (US), Pisake Lumbiganon (PL)
and Malinee Laopaiboon (ML) revised and approved the final version of the protocol. TK draLed the review. US, PL and ML revised and
approved the final version of the review.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

• The methods have been updated in accordance with the latest Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011).

• Potential risks of using COX inhibitors in pregnant women were added in Background section.

• We have changed 'Types of participants' from "Pregnant women at gestational age less than 22 to 36 weeks' gestation, at risk of but
not experiencing, preterm labour" to "Pregnant women at gestational age less than 36 weeks, at risk of but not experiencing, preterm
labour". Thus removing any restriction on gestational age.
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