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A B S T R A C T

Background

A number of tocolytics have been advocated for the treatment of threatened preterm labour in order to delay birth. The rationale is that
a delay in birth may be associated with improved neonatal morbidity or mortality. Nitric oxide donors, such as nitroglycerin, have been
used to relax the uterus. This review addresses their eFicacy, adverse eFects and influence on neonatal outcome.

Objectives

To determine whether nitric oxide donors administered in threatened preterm labour are associated with a delay in birth, adverse eFects
or improved neonatal outcome.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (1 December 2013).

Selection criteria

Randomised controlled trials of nitric oxide donors administered for tocolysis.

Data collection and analysis

Two review authors independently assessed trial quality and extracted data.

Main results

Twelve trials, including a total of 1227 women at risk of preterm labour, contributed data to this updated review. The methodological
quality of trials was mixed; trials comparing nitric oxide donors with other types of tocolytics were not blinded and this may have had an
impact on findings.

Three studies compared nitric oxide donors (glyceryl trinitrate (GTN)) with placebo. There was no significant evidence that nitric oxide
donors prolonged pregnancy beyond 48 hours (average risk ratio (RR) 1.19, 95% confidence interval (CI) 0.74 to 1.90, two studies, 186
women), and although for most adverse eFects there was no significant diFerence between groups, women in the active treatment group
in one study were at higher risk of experiencing a headache. For infant outcomes there was no significant evidence that nitric oxide donors
reduced the risk of neonatal death or serious morbidity (stillbirth RR 0.36, 95% CI 0.01 to 8.59, one study, 153 infants; neonatal death RR
0.43, 95% CI 0.06 to 2.89, two studies, 186 infants). One study, using a composite outcome, reported a reduced risk of serious adverse
outcomes for infants in the GTN group which approached statistical significance (RR 0.29, 95% CI 0.08 to 1.00, 153 infants). Overall, these
studies were underpowered to identify diFerences between groups for most outcomes.
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When nitric oxide donors were compared with other tocolytic drugs there was no significant evidence that nitric oxide donors performed
better than other tocolytics (betamimetics, magnesium sulphate, a calcium channel blocker or a combination of tocolytics) in terms of
pregnancy prolongation, although nitric oxide donors appeared to be associated with a reduction in most adverse eFects, apart from
headache. There was no significant diFerence between groups for infant morbidity or mortality outcomes.

Authors' conclusions

There is currently insuFicient evidence to support the routine administration of nitric oxide donors in the treatment of threatened preterm
labour.

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

Nitric oxide donors for the treatment of preterm labour

Preterm birth (birth before 37 weeks) increases the baby's risk of death or disability. Several drugs are available to try and slow down labour
so that corticosteroid drugs can be given to help the baby's lungs mature quickly. Nitric oxide donors (glyceryl trinitrate) are drugs that
may slow down contractions. They can cause headaches, low blood pressure and increased heart rate for the mother, but they might cause
fewer problems than some of the other options. This review gathered the evidence on nitric oxide donors compared with no treatment
and compared with other drugs to inhibit preterm labour.

We identified 12 trials involving 1227 women. We found that there is not enough evidence to show whether or not nitric oxide donors can
slow down preterm labour.
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B A C K G R O U N D

Preterm birth complicates around 10% of pregnancies and the
rate is increasing in almost every country with reliable data.
It is the largest cause of death in newborns (Kinney 2012).
The consequences of preterm birth for parents and children are
enormous. It is a huge financial burden on healthcare resources
and, although the costs of immediate neonatal care are high, these
are dwarfed by the financial implications of long-term disability
(Stevenson 1996).

Since the perinatal risks are inversely proportional to the
gestational age at birth, it has been assumed that delaying preterm
birth will reduce perinatal mortality and morbidity. However,
preterm labour is multifactorial and it is unlikely that a single
treatment will be appropriate for all women. Indeed, the perinatal
risks in certain conditions, such as fetal compromise, may even be
reduced by expedited birth. The management of preterm labour
must therefore be carefully considered on an individual basis.

There are numerous pharmacological treatments available for
tocolysis (reducing uterine activity) in uncomplicated preterm
labour, which can be used in an attempt to delay birth.
The ß-sympathomimetics (ritodrine, salbutamol, terbutaline)
(Anotayanonth 2004) have largely been replaced by other drugs
due to potentially serious maternal adverse eFects (RCOG 2011).
Compared with placebo, other drugs such as calcium channel
blockers (King 2002), and prostaglandin synthase inhibitors (non-
selective and selective Cox 2) (King 2005) have been suggested to be
eFective in terms of pregnancy prolongation, although there is little
clear evidence that tocolysis reduces the risk of adverse outcomes
for neonates (Haas 2012).

Clinical trials in women with threatened preterm labour are
complex. There are no uniform diagnostic criteria. Many women
who present with increased uterine activity subsequently deliver at
term without treatment and the frequency of threatened preterm
labour is higher at later gestational ages when morbidity and
mortality are less. Consequently, many studies have reported
secondary outcome variables such as delay in birth, mean
birthweight or the incidence of preterm birth that may not
reflect changes in morbidity or mortality. The situation is further
complicated by the relatively short duration of action of a number
of treatment options. This, coupled with a failure to demonstrate
improved perinatal outcome with long-term treatment, has led
to administration of tocolytics in the short term (up to 48
hours). The rationale is that a short delay in birth may allow
interventions to improve perinatal outcome, such as prenatal
steroid administration (Roberts 2006) or transfer to a unit with
neonatal intensive care facilities.

The basis for the administration of a nitric oxide donor for the
treatment of preterm labour is largely derived from observations in
animals. L-arginine (the substrate for nitric oxide synthase) reduces,
and inhibition of nitric oxide formation increases, myometrial
contractility in the rat (Yallampalli 1993; Yallampalli 1994). In the
rabbit and human, nitric oxide synthase activity is increased during
pregnancy and reduced at the onset of labour (Arthur 2008; Sladek
1993). Functional experiments in vitro have reported that nitric
oxide donors decrease myometrial contractility (Buhimschi 1995;
Momohara 2004; Norman 1996) and there may be a reduction in the
myometrial response in late pregnancy (Okawa 2005). Thus, there
is a scientific rationale for the clinical administration of nitric oxide

donors. However, maternal adverse eFects due to vasodilatation
such as headache, flushing, hypotension and tachycardia may be
anticipated. Theoretical fetal adverse eFects could result from a
direct eFect of increased nitric oxide or maternal vasodilatation
leading to changes in uterine blood flow. The current review
considers the maternal and infant eFects of nitric oxide donors for
tocolysis in threatened preterm labour. For this review, nitric oxide
donors are defined as drugs which increase nitric oxide, either due
to an eFect on formation or degradation. Nitric oxide donors may
be administered intravenously, transdermally or sublingually.

O B J E C T I V E S

To determine the eFicacy and safety of nitric oxide donors
administered as tocolytics.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All published and unpublished randomised or quasi-randomised
trials were eligible, in which nitric oxide donors were administered
for tocolysis in the management of preterm labour.

Types of participants

Pregnant women assessed as being in preterm labour and
considered suitable for tocolysis. Preterm labour was defined
as uterine contractions (in the absence or presence of ruptured
membranes), with or without cervical dilatation.

Types of interventions

Nitric oxide donors, administered by any route, in the management
of women in preterm labour, compared with either placebo, no
treatment or alternative tocolytics.

Types of outcome measures

Clinically relevant outcomes for trials of tocolysis for inhibiting
preterm labour have been prespecified following consultation with
the editors and authors of individual Cochrane reviews.

Consensus was reached on a set of six ‘core’ outcomes, which are
highlighted below. These will be included in all tocolysis reviews.
In addition to these core outcomes, individual teams may include
other outcomes as necessary.

Primary outcomes

Maternal

• Interval between randomisation and birth: prolongation of
pregnancy greater than 24 hours, 48 hours, 72 hours, seven
days, 14 days.

• Birth prior to 37, 34, 32 and 28 completed weeks.

• Serious maternal outcomes (maternal death, cardiac arrest,
respiratory arrest).

Infant

• Death unrelated to congenital abnormalities: in utero; in first
28 days of life; a?er 28 days (perinatal mortality).

• Intraventricular haemorrhage (serious infant outcome).

• Respiratory distress syndrome.
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• Use of mechanical ventilation.

• Use of mechanical ventilation at 28 days of age.

• Length of mechanical ventilation.

• Chronic lung disease (defined as the need for supplemental
oxygen at 28 days of life).

• Long-term neurological development (general intelligence,
hearing, vision, cerebral palsy and disability) (serious infant
outcome).

Secondary outcomes

Maternal

• Mode of birth.

• Adverse drug reactions, e.g. headache, facial flushing,
palpitations, hypotension, dizziness, tachycardia.

• Women's assessment of the therapy.

• Completion of course of maternal steroids (48 hours from first
dose).

Infant

• Birth for presumed fetal distress: Apgar score of less than seven
at five minutes.

• Cord pH less than 7.20.

• Neonatal intensive care unit (NICU) admission.

• Birthweight.

• Birthweight under third centile for gestational age.

Use of health services

• Length of antenatal hospital stay for mother.

• Admission of infant to NICU.

• Length of stay of infant in NICU.

The methods section of this review is based on a standard template
used by the Cochrane Pregnancy and Childbirth Group.

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 (1 December
2013).

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.

For details of searching carried out for the previous version of this
review (Duckitt 2002), see Appendix 1.

Data collection and analysis

For the methods used when assessing the trials identified in the
previous version of this review, see Appendix 2.

For this update, we used the following methods when assessing the
reports identified by the updated search.

Selection of studies

Two review authors (Kirsten Duckitt (KD) and Oliver O'Donovan
(OO)) independently assessed for inclusion all the potential studies
we identified as a result of the search strategy. We resolved any
disagreement through discussion or, if required, we consulted
Steve Thornton (ST).

Data extraction and management

We designed a form to extract data. For eligible studies, KD and OO
extracted data using the agreed form. We resolved discrepancies
through discussion or, if required, we consulted ST. We entered
data into Review Manager soPware (RevMan 2012) and checked for
accuracy.

When information regarding any of the above was unclear, we
attempted to contact authors of the original reports to provide
further details.

Assessment of risk of bias in included studies

Two review authors (KD and OO) 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 (ST).

(1) Random sequence generation (checking for possible
selection bias)

We described for each included study the method used to generate
the allocation sequence in suFicient 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.
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(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 assessed
whether intervention allocation could have been foreseen in
advance of, or during recruitment, or changed aPer 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.

(3.1) Blinding of participants and personnel (checking for
possible performance 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 that studies
were at low risk of bias if they were blinded, or if we judged that
the lack of blinding would be unlikely to aFect results. We assessed
blinding separately for diFerent 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.

(3.2) Blinding of outcome assessment (checking for possible
detection bias)

We described for each included study the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received. We assessed blinding separately for diFerent
outcomes or classes of outcomes.

We assessed methods used to blind outcome assessment as:

• low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition
bias due 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 stated 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 suFicient information was reported, or supplied
by the trial authors, we re-included missing data in the analyses
which 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.

(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 is clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

• high risk of bias (where not all the study’s pre-specified
outcomes have been reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest are
reported incompletely and so cannot be used; study fails 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 due 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 Handbook (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 had planned to explore the
impact of the level of bias through undertaking sensitivity analyses
- see Sensitivity analysis.

Measures of treatment e@ect

Dichotomous data

For dichotomous data, we present results as summary risk ratio
with 95% confidence intervals.

Continuous data

For continuous data, we used the mean diFerence (MD) as
outcomes were measured in the same way between trials. In
future updates, if appropriate, we will use the standardised mean
diFerence to combine trials that measure the same outcome, but
use diFerent methods.

Unit of analysis issues

Cluster-randomised trials

We planned to include cluster-randomised trials in the analyses
along with individually-randomised trials; none were identified
for this version of the review. If we identify any in the future,
we will adjust their sample sizes using the methods described in
the Handbook (Higgins 2011) using an estimate of the intracluster
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correlation co-eFicient (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 eFect of variation in the
ICC. If we identify both cluster-randomised trials and individually-
randomised trials, we plan to 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 eFect 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 sensitivity analysis to investigate the eFects of the
randomisation unit.

Cross-over trials

We have not included cross-over trials; we did not consider they
were a suitable design for this type of intervention.

Dealing with missing data

For included studies, we noted levels of attrition. We planned
to explore the impact of including studies with high levels of
missing data in the overall assessment of treatment eFect by using
sensitivity analysis.

For all outcomes, we carried out analyses, as far as possible,
on an intention-to-treat basis, i.e. we attempted to include all
participants randomised to each group in the analyses, and all
participants were 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

We assessed statistical heterogeneity in each meta-analysis using
the Tau2, I2 and Chi2 statistics. We regarded heterogeneity as
substantial if an I2 was greater than 30% and either the Tau2 was
greater than zero, or there was a low P value (less than 0.10) in the
Chi2 test for heterogeneity.

Assessment of reporting biases

Had there been 10 or more studies in the meta-analysis, we planned
to investigate reporting biases (such as publication bias) using
funnel plots. If more data become available in the future, we will
assess funnel plot asymmetry visually. If asymmetry is suggested
by a visual assessment, we will perform exploratory analyses to
investigate it.

Data synthesis

We carried out statistical analysis using the Review Manager
soPware (RevMan 2012). We used a fixed-eFect meta-analysis
for combining data where it was reasonable to assume that
studies were estimating the same underlying treatment eFect:
i.e. where trials examined the same intervention, and the trials’
populations and methods were judged suFiciently similar. If there
was clinical heterogeneity suFicient to expect that the underlying
treatment eFects diFered between trials, or if substantial statistical
heterogeneity was detected, we used a random-eFects meta-
analysis to produce an overall summary if an average treatment
eFect across trials was considered clinically meaningful. The

random-eFects summary was treated as the average range
of possible treatment eFects and we discussed the clinical
implications of treatment eFects diFering between trials. If the
average treatment eFect was not considered clinically meaningful,
we did not combine trials.

Subgroup analysis and investigation of heterogeneity

If we had identified substantial heterogeneity, we planned to
investigate it using subgroup analyses.

We planned to carry out the following subgroup analyses.

1. By type and dose of glyceryl trinitrate.

We planned to carry out analyses for primary outcomes only, and
to assess subgroup diFerences by interaction tests available within
RevMan (RevMan 2012). We did not carry out this planned analysis
as insuFicient information was available in the trial reports.

Sensitivity analysis

We had planned sensitivity analysis by trial quality (trials with more
or less than 20% loss to follow-up). In this version of the review none
of the trials had a loss to follow-up of more than 20%.

R E S U L T S

Description of studies

Results of the search

Our search identified 34 reports corresponding to 20 studies (some
of the included studies were described in multiple publications).
Twelve studies were assessed as being eligible for inclusion in the
review and seven studies were excluded.

One study is awaiting further assessment (Simsek 2000).

Included studies

Twelve trials contributed data to the review. The trials included
a total of 1227 women judged to be in preterm labour from
clinical centres in countries across the world. Two trials were
conducted in Canada (Smith 1999; Smith 2007); one each in
Australia (Bisits 1998), Brazil (Amorim 2009), USA (El-Sayed 1999),
Iran (Haghighi 2005), China (He 2002), Germany (Schleussner 2001),
Poland (Szulc 2000) and the United Arab Emirates (Wani 2004).
Bisits 2004 reported on a multi-centre trial in Australia, Singapore
and HongKong, and Lees 1999 on a trial including centres in the UK,
Europe and Indonesia.

Interventions

Three trials compared a nitric oxide donor with placebo (Haghighi
2005; Smith 1999; Smith 2007). The other trials compared a nitric
oxide donor with an established tocolytic treatment for preterm
labour: sublingual nifedipine (Amorim 2009); intravenous (i.v.)
albuterol (obstetric ventolin) (Bisits 1998); i.v. ritodrine or i.v.
salbutamol (Bisits 2004); i.v. magnesium sulphate (El-Sayed 1999);
i.v. magnesium sulphate and salbutamol (He 2002); i.v. ritodrine
(Lees 1999; Wani 2004); i.v. fenoterol (Schleussner 2001); and i.v.
fenoterol with verapamil (Szulc 2000).

All but two of the trials used transdermal administration of
nitroglycerin via a patch applied to the skin, while in the trial by
El-Sayed 1999, nitroglycerin was administered intravenously, and
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in the Haghighi 2005 trial, women received sublingual isosorbide
dinitrate.

Participants

All studies included women in preterm labour (less than 37 week's
gestation) although the inclusion criteria relating to gestational age
at recruitment varied in the individual trials. The lowest gestational
age at recruitment was 23 weeks (Szulc 2000; Wani 2004). In most of
the remaining trials the lowest gestational age at recruitment was
24 weeks, although Haghighi 2005 only included women between
33 to 36 weeks' gestation, He 2002 between 28 to 37 weeks, and
Schleussner 2001 27 to 35 weeks.

All the studies required sustained, painful, regular contractions as
inclusion criteria although studies may also have had inclusion
criteria relating to cervical change. Three studies included women
with preterm ruptured membranes (Bisits 1998; Bisits 2004; El-
Sayed 1999), while other studies excluded women with ruptured
membranes (He 2002; Lees 1999; Smith 1999; Smith 2007; Szulc
2000; Wani 2004), or membrane status was not clear (Amorim 2009;
Haghighi 2005; Schleussner 2001).

Seven studies specifically mentioned excluding women with
multiple pregnancies (Amorim 2009; Bisits 1998; Bisits 2004;
Haghighi 2005; Smith 2007; Szulc 2000; Wani 2004). Only four
studies mentioned antenatal administration of corticosteroids. In
three studies they were given to all women (Amorim 2009; Smith
2007; Wani 2004) and in the other they were given at the discretion
of the attending physician but were given to equal numbers of
women in both groups (Smith 1999). In addition, two studies
mentioned administration of antibiotics (Smith 1999; Wani 2004).

See tables of Characteristics of included studies for more
information on the specific inclusion and exclusion criteria and
details of the interventions in the included studies.

Excluded studies

We excluded seven studies. Two studies were excluded because
it was not clear that they were randomised trials (Groom
2000; Leszczynska 2001). In two studies, there was insuFicient
information on methods or results to allow us to assess risk or
bias and include the data in our analyses (Bulgay-Moerschel 2008;
Clavin 1996), and three studies did not examine comparisons
relevant to the scope of the review (Hogberg 1998; Pasargiklian
1983; Rytlewski 2008).

Risk of bias in included studies

See table of Characteristics of included studies.

Allocation

The method used to generate the randomisation sequence was
assessed as being at low risk of bias for all but three of the included
studies; computer-generated or external randomisation services

were used by Amorim 2009; He 2002; Smith 1999; and Smith 2007;
randomised lists or random number tables were used in the trials
by Bisits 2004; Haghighi 2005; Lees 1999; and Szulc 2000; and El-
Sayed 1999 used shuFled cards to determine the sequence. Two
trials did not give clear information about the method used (Bisits
1998; Wani 2004) and one trial was assessed as high risk of bias
because the order of randomisation was by hospital case-note
number (Schleussner 2001).

Most of the studies used methods to allocate women to treatment
groups at the point of randomisation that we judged to be at
low risk of bias. Sealed, numbered, opaque envelopes concealing
allocations were used by Amorim 2009; Bisits 1998; Bisits 2004; El-
Sayed 1999; Haghighi 2005; Lees 1999; Smith 1999; Smith 2007;
and Wani 2004. The methods used by He 2002 and Szulc 2000 were
not clear, and Schleussner 2001 used hospital case-note numbers
to allocate women to groups that could be anticipated by staF
carrying out randomisation.

Blinding

All but three of these studies compared diFerent treatment
regimens and did not attempt to use placebos to mask treatment. In
three trials, active treatment was compared with placebo (Haghighi
2005; Smith 1999; Smith 2007) and women would have been
aware of treatment allocation. In the Smith 1999 and Smith 2007
trials, outcome assessors were also blind to treatment, although
in Haghighi 2005 it was not clear whether or not staF assessing
outcomes were aware of the treatment group.

Incomplete outcome data

All but four of the included trials had no, or low levels of sample
attrition, and loss to follow-up and missing data were balanced
across groups or an intention-to-treat analysis was performed.
Loss to follow-up was unclear in four studies (He 2002; Lees 1999;
Schleussner 2001; Szulc 2000) and one trial was assessed as high
risk of bias for this domain: in the Haghighi 2005 trial women were
excluded from the analyses if they developed hypotension.

Selective reporting

Assessing reporting bias without access to study protocols is not
simple, and as most of our 'Risk of bias' assessments were done
from published trial reports, studies were predominantly assessed
as unclear for this 'Risk of bias' domain.

Other potential sources of bias

Two trials had other possible sources of bias. In the trial by Lees
1999, there were some treatment cross-overs and some women did
not receive treatment as planned, or treatment was discontinued;
the impact of these deviations from protocol was not clear. The
Smith 2007 trial was stopped early due to recruitment diFiculties.

'Risk of bias' assessments for each study and across all studies are
set out in Figure 1 and Figure 2.
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Figure 1.   'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 2.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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E@ects of interventions

Comparison 1: Nitric oxide donors versus placebo (three
studies with 336 women)

This comparison includes three trials with a total of 336 women
randomised (Haghighi 2005; Smith 1999; Smith 2007).

Maternal primary outcomes

Pregnancy prolongation

Two trials examined pregnancy prolongation beyond 48 hours for
women randomised to receive glyceryl trinitrate (GTN) patches
versus placebo; there were no significant diFerences between
groups (average risk ratio (RR) 1.19, 95% confidence interval (CI)
0.74 to 1.90, two studies, 186 women, I2 = 49%, Tau2 = 0.07) (Analysis
1.1).

Birth before 37 weeks completed weeks' gestation was reported
for two trials; due to high statistical heterogeneity between trials
we did not pool results. In the trial by Smith 2007 the number of
women in each group giving birth before 37 weeks' gestation was
very similar (RR 1.01, 95% CI 0.73 to 1.40, one study, 153 women),
whereas in the Haghighi 2005 trial women receiving a nitric oxide
donor were less at risk of birth before 37 weeks (RR 0.30, 95% CI 0.14
to 0.16) (Analysis 1.2).

Birth before 34 and 28 completed weeks' gestation was reported for
one trial; there was no clear diFerence between groups for either
outcome (RR 0.93, 95% CI 0.61 to 1.41, and, RR 0.50, 95% CI 0.23 to
1.09, one trial, 153 women) (Analysis 1.3; Analysis 1.4).

Other primary outcomes were not reported.

Maternal secondary outcomes

One study reported mode of birth and showed no diFerence
between GTN and placebo for rates of caesarean birth (RR 0.47, 95%
CI 0.14 to 1.57, 33 women) (Analysis 1.5).

Adverse drug reactions were reported in two studies with data
for 186 women; compared with placebo, women receiving GNT
were more at risk of adverse eFects (RR 1.49, 95% CI 1.14 to 1.94)
(Analysis 1.6).

Smith 2007 reported the number of women in treatment and
placebo groups with adverse eFects. In this study, with data for 153
women, more women in the GTN group experienced headache (RR
1.95, 95% CI 1.31 to 2.90), but there were no significant diFerences
between groups for other adverse eFects (dizziness: RR 1.60, 95%
CI 0.60 to 4.28; flushing: RR 0.90, 95% CI 0.43 to 1.89; hypotension:
RR 1.20, 95% CI 0.49 to 2.95) (Analysis 1.7; Analysis 1.8; Analysis 1.9;
Analysis 1.10).

Two trials reported whether or not women completed a course of
corticosteroids before birth; the number of women receiving a full
course of corticosteroids was very similar in the GTN and placebo
groups (RR 1.04, 95% CI 0.90 to 1.20, 186 women) (Analysis 1.11).

Other prespecified maternal secondary outcomes were not
reported.

Infant primary outcomes

Perinatal death not related to congenital abnormalities was
reported in two trials with 186 infants; overall there were no

significant diFerences in mortality between groups; there was one
neonatal death in the treatment group and three neonatal deaths
and one stillbirth in the control group (Analysis 1.12).

Serious neonatal morbidity was reported by Smith 2007 with data
for 153 infants and by Smith 1999 with data for 33 infants; there
were no significant diFerences between groups for intraventricular
haemorrhage (RR 2.14, 95% CI 0.20 to 23.06; one study; 153 infants);
respiratory distress syndrome (RR 0.47, 95% CI 0.14 to 1.57; one
study; 33 infants) or chronic lung disease (RR 0.15, 95% CI 0.02 to
1.21; ) (Analysis 1.13; Analysis 1.14; Analysis 1.15).

One trial (Smith 2007) reported on an outcome that we had
not prespecified in our review protocol: a composite outcome
incorporating serious neonatal morbidity, long-term morbidity or
perinatal mortality. Despite the relatively small sample size, there
was a trend towards a reduced risk of serious infant outcome in the
GTN group (RR 0.29, 95% CI 0.08 to 1.00, data for 153 infants; P =
0.05) (Analysis 1.17).

Infant secondary outcomes

Most infant secondary outcomes were not reported. Mean
birthweight was reported for one trial with data for 33 infants; there
was no significant diFerence between groups (mean diFerence
(MD) 327.00 g, 95% CI -272.13 to 926.13).

Comparison 2: Nitric oxide donors versus any betamimetic
(five studies with 691 women)

Five trials contributed data to this comparison (Bisits 1998; Bisits
2004; Lees 1999; Schleussner 2001; Wani 2004). Trials compared
nitric oxide donors with a range of betamimetic drugs including
salbutamol/albuterol, fenoterol and ritodrine.

Maternal primary outcomes

Pregnancy prolongation

Two trials examined pregnancy prolongation beyond 24 hours for
women randomised to receive GTN patches versus betamimetic
tocolytic treatment; there were no significant diFerences between
groups (average RR 0.94, 95% CI 0.82 to 1.08, 264 women) (Analysis
2.1). Three trials reported pregnancy prolongation beyond 48
hours, again, there was no clear diFerence between the nitric oxide
donors and betamimetics (RR 0.96, 95% CI 0.87 to 1.05, 420 women)
(Analysis 2.2).

Prolongation of pregnancy beyond seven and 14 days was similar
for GTN and betamimetic therapies (average RR 1.03, 95% CI 0.92
to 1.15, five studies, 679 women, Tau2 = 0.01, I2 = 41%; average RR
1.07, 95% CI 0.82 to 1.39, two studies, 365 women, Tau2 = 0.03, I2 =
80%, respectively) (Analysis 2.3; Analysis 2.4).

We did not identify significant diFerences between groups for
preterm or very preterm birth. For birth before 37 completed
weeks' gestation, the diFerence between groups receiving GTN
versus betamimetics did not reach statistical significance, although
there was considerable variation in the findings of the studies
contributing data, and we used a random-eFects analysis for this
outcome (average RR 0.73, 95% CI 0.50 to 1.05, five studies, 679
women, I2 = 70%, Tau2 = 0.10) (Analysis 2.5). There were also no
clear diFerences between groups for birth before 34 or 32 weeks
(average RR 0.71, 95% CI 0.36 to 1.42, two studies, 365 women, Tau2
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= 0.17, I2 = 67%; RR 1.00, 95% CI 0.54 to 1.85, one study, 233 women,
respectively) (Analysis 2.6; Analysis 2.7).

No trials reported on birth prior to 28 completed weeks.

Maternal secondary outcomes

Mode of birth

Rates of caesarean section were reported in two trials; there was
no strong evidence to suggest that rates of caesarean section
were diFerent for women receiving GTN versus treatment with
betamimetics (RR 0.87, 95% CI 0.53 to 1.43, 283 women) (Analysis
2.8).

Adverse e@ects

Only one trial reported the overall number of women experiencing
any adverse eFects; in this study with data for 132 women, rates of
adverse eFects were reduced in the GTN group compared with the
betamimetic group (RR 0.45, 95% CI 0.30 to 0.68) (Analysis 2.9).

For individual adverse eFects, compared with betamimetics GTN
appeared to be associated with a reduction in most adverse eFects
apart from headache. For headaches there was no clear diFerence
between groups (average RR 4.35, 95% CI 0.91 to 20.71, three
studies, 349 women, Tau2 = 1.37, I2 = 73%) there was considerable
variation in eFect size in diFerent studies (Analysis 2.10).

For other adverse eFects women were at reduced risk in the
GTN group compared with betamimetics; they were less likely to
experience palpitations (RR 0.06, 95% CI 0.01 to 0.30, two studies,
323 women) (Analysis 2.12), shortness of breath (RR 0.09, 95% CI
0.02 to 0.46, two studies, 217 women) (Analysis 2.13), nausea (RR
0.47, 95% CI 0.22 to 0.98, three studies, 349 women) (Analysis 2.14),
tachycardia (RR 0.03, 95% CI 0.01 to 0.10, two studies, 323 women)
(Analysis 2.15) or chest pain/tightness (RR 0.12, 95% CI 0.02 to 0.64,
two studies, 323 women) (Analysis 2.16). For dizziness, there were
no clear diFerences between groups (RR 1.55, 95% CI 0.26 to 9.06,
one study, 191 women) (Analysis 2.11).

One study reported on treatment cessation due to adverse eFects;
betamimetics were associated with an increased risk of treatment
cessation compared with GTN (RR 0.05, 95% CI 0.00 to 0.86, 132
women) (Analysis 2.17). One study reported pulmonary oedema;
there were no events in the GTN group and a single case in the group
receiving the betamimetic ritodrine (RR 0.34, 95% CI 0.01 to 8.34,
191 women) (Analysis 2.18).

None of our other secondary maternal outcomes were reported.

Infant primary outcomes

Perinatal death and serious infant morbidity

Only one of the trials with data for 191 infants (Lees 1999) reported
infant mortality. There were no significant diFerences between
groups; there were two neonatal deaths in the GTN group and one
stillbirth and one neonatal death in the control group (Analysis
2.19).

Few outcomes relating to serious infant morbidity were reported. In
one study (132 infants), there were no diFerences between groups
for use of mechanical ventilation (RR 0.42, 95% CI 0.11 to 1.54)
(Analysis 2.20). In one study rates of chronic lung disease were very
similar in the two groups (RR 1.03, 95% CI 0.43 to 2.51) (Analysis

2.21). Admission to NICU was reported in two studies for a total of
181 infants; admission was reduced in the GTN group (RR 0.50, 95%
CI 0.31 to 0.80) (Analysis 2.22).

Secondary outcomes

Very few of our secondary outcomes were reported including
serious infant morbidity such as intraventricular haemorrhage or
respiratory distress syndrome. Infants in the GTN group had, on
average, higher birthweights (MD 440.39 g, 95% CI 237.35 to 643.44,
two studies with 182 infants) (Analysis 2.23).

There were no data on use of health services.

Comparison 3: Nitric oxide donors versus magnesium sulphate
(one study with 30 women)

A single trial with a small sample size (30 women) contributed data
to this comparison (El-Sayed 1999). This trial reported on only five
of our prespecified outcomes and there were no data on infant and
maternal mortality or serious morbidity outcomes.

Primary outcomes

Primary maternal and neonatal outcomes were not reported.

Secondary outcomes

Adverse e@ects

There was insuFicient evidence to demonstrate any significant
diFerences between women receiving nitric oxide versus
magnesium sulphate for most the adverse eFects reported
(headache (RR 2.41, 95% CI 0.99 to 5.87); dizziness (RR 3.06,
95% CI 0.76 to 12.40); palpitations (RR 0.44, 95% CI 0.04 to
4.32); and hypotension (RR 7.94, 95% CI 0.46 to 135.65) (Analysis
3.1; Analysis 3.2; Analysis 3.4; Analysis 3.5). Women receiving
magnesium sulphate appeared more likely to experience flushing
(RR 0.15, 95% CI 0.04 to 0.54) (Analysis 3.3). Other prespecified
secondary outcomes were not reported.

Comparison 4: Nitric oxide donor versus calcium channel
blocker (one study with 50 women)

A single trial with 50 women contributed data to this comparison
(Amorim 2009). The trial reported very few of our prespecified
outcomes and there were no data on infant and maternal mortality
or serious morbidity outcomes.

Primary outcomes

Pregnancy prolongation

There was insuFicient evidence to demonstrate any diFerence
between groups receiving a nitric oxide donor versus magnesium
sulphate for pregnancy prolongation beyond 48 hours (RR 0.97,
95% CI 0.77 to 1.21) (Analysis 4.1). Other primary maternal and
neonatal outcomes were not reported.

Secondary outcomes

Adverse e@ects

There was insuFicient evidence to demonstrate any significant
diFerences between women receiving nitric oxide versus a calcium
channel blocker for any of the adverse eFects reported (headache
(RR 3.69, 95% CI 0.87 to 15.69); flushing (RR 1.85, 95% CI 0.18 to
19.08); hypotension (RR 0.31, 95% CI 0.03 to 2.76); nausea (RR 0.62,
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95% CI 0.11 to 3.37), and tachycardia (RR 0.31, 95% CI 0.01 to 7.23)
(Analysis 4.2; Analysis 4.3; Analysis 4.4; Analysis 4.5; Analysis 4.6).
Other prespecified secondary outcomes were not reported.

Comparison 5: Nitric oxide donors versus a combination of
tocolytics (two studies with 120 women)

Two trials compared nitric oxide donors with combinations of
tocolytic drugs.

He 2002, in a study with 60 women compared a nitric oxide
donor with magnesium sulphate plus salbutamol. Only one of our
prespecified outcomes was reported; there was no clear diFerence
between groups for prolongation of pregnancy beyond 48 hours
(RR 1.13, 95% CI 0.91 to 1.39) (Analysis 5.1).

In a study with 60 women, Szulc 2000 reported on mode of birth and
the frequency of side eFects in women receiving nitric oxide donors
versus fenoterol with verapamil. There was no clear evidence that
the type of tocolytic aFected risk of caesarean section (RR 1.50,
95% CI 0.47 to 4.78) (Analysis 5.2). While women receiving nitric
oxide donors were at higher risk of headache (RR 13.00, 95% CI 3.38
to 49.96), they appeared at less risk of tachycardia (RR 0.05, 95%
CI 0.01 to 0.32) compared with women receiving a combination of
tocolytics (Analysis 5.3; Analysis 5.6). There was no clear diFerence
between groups for nausea, flushing or chest pain (Analysis 5.4;
Analysis 5.5; Analysis 5.7).

Subgroup analysis

It was not possible to perform any of the planned subgroup
analyses as the data required could not be extracted from the
published information.

D I S C U S S I O N

Summary of main results

Compared with placebo, there was no significant evidence that
nitric oxide donors prolonged pregnancy, and although for most
adverse eFects there was no significant diFerence between groups,
women in the active treatment group were at higher risk of
experiencing a headache. For infant outcomes there was no
significant evidence that nitric oxide donors reduced the risk
of neonatal death or serious morbidity, although one study,
using a composite outcome, reported a reduced risk of serious
adverse outcomes for infants in the glyceryl trinitrate group which
approached statistical significance. Overall, these studies were
underpowered to identify diFerences between groups for most
outcomes.

When nitric oxide donors were compared with other tocolytic drugs
there was no clear evidence that nitric oxide donors performed
better than other tocolytics (betamimetics, magnesium sulphate, a
calcium channel blocker or a combination of tocolytics) in terms of
pregnancy prolongation although nitric oxide donors appeared to
be associated with a reduction in most adverse eFects apart from
headache. There was no significant diFerence between groups for
infant morbidity or mortality outcomes.

Overall completeness and applicability of evidence

This review update demonstrates that, despite several new studies,
there is insuFicient evidence to support the use of nitric oxide
donors for the treatment of uncomplicated threatened preterm

labour. The purpose of maternal administration of a tocolytic is
to improve neonatal outcome. This has not been conclusively
demonstrated for any tocolytic and most studies have used
surrogate outcomes such as the rate of preterm birth or an increase
in gestational age. Future demonstration of benefit will require high
quality placebo or comparator trials. Nitric oxide donors (compared
with placebo and other tocolytics) are associated with an increased
incidence of headache but may be associated with fewer other
adverse eFects compared with other tocolytics. The only diFerence
in perinatal morbidity or mortality is a decrease in admission
to NICU with nitric oxide donors (compared with betamimetics)
although the numbers are small. In the absence of clear beneficial
eFects on perinatal morbidity or mortality, routine administration
of nitric oxide donors cannot be advocated.

Quality of the evidence

The studies included in the review were of mixed methodological
quality; studies comparing diFerent treatment regimens were not
blinded and this may have had an impact on outcomes, lack
of blinding may have aFected other aspects of care, clinical
decision-making and may possibly have aFected responses for
more subjective outcomes (some adverse eFects).

Potential biases in the review process

We are aware that the review process may be subject to bias
and we took steps to minimise this. At least two of the review
authors independently assessed risk of bias in the included trials
and carried out data extraction.

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

Implications for practice

There are insuFicient data to determine whether nitric oxide donors
are eFective in the treatment of preterm labour. Therefore, their use
should be limited to randomised, controlled trials.

Implications for research

There is currently insuFicient evidence to support the routine
administration of nitric oxide donors in the treatment of threatened
preterm labour. The most recent trial included in this version
of the review was published in 2009, and up to that time nitric
oxide donors had been compared with only a limited number
of other types of tocolytics. Future trials should investigate
whether compared with other tocolytics, nitric oxide donors
improve perinatal morbidity and mortality as well as surrogate
outcomes such as the eFect on preterm birth. Such trials should be
adequately powered and of high quality. They should also record
whether other therapy (such as steroids and antibiotics) have been
given and to how many women since such therapy may influence
outcome. Placebo-controlled trials are the gold standard in this
context , but other trials comparing nitric oxide donors with other
commonly used tocolytics such as calcium channel blockers and
atosiban would be helpful.
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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 Randomisation performed by opaque, sealed envelopes. Computer-generated, random-number se-
quence. Not blinded. Prospective power calculation. Intention-to-treat analysis.

Participants Brazil. 50 pregnant women in preterm labour (defined as at least 4 contractions in 30 minutes, cervi-
cal dilatation at 4 cm and associated cervical changes of position, length, consistency or dilatation) be-
tween 24 and 34 weeks with a singleton pregnancy.

Interventions 1. GTN patch 10 mg/24 hrs, 2nd patch added after 6 hrs if contractions had not reduced. If contractions
settled, removed at 12 hrs; if not settled by 12 hrs, 250 mg subcutaneous terbutaline was given (n = 26).
2. Nifedipine (Adalat) 10 mg capsule sublingual, repeated after 30 minutes; and if contractions contin-
ued, 20 mg every 6 hrs (n = 24).

Outcomes Primary outcome was time required to obtain effective tocolysis. Secondary outcomes were inhibition
of labour within 12 hrs, time taken for tocolysis (up to 6 hrs), recurrence of labour within 24 hrs and pre-

Amorim 2009 
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mature birth within 48 hrs. Maternal adverse effects (headache; flushing; hypotension; nausea; tachy-
cardia).

Notes Comment that terbutaline was given to nitroglycerin group at 12 hrs if contractions had not reduced,
but no comment on how often this was done.

All women got steroids but there is no mention of antibiotics.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated sequence.

Allocation concealment
(selection bias)

Low risk Envelopes sequentially numbered, sealed and opaque.

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

High risk No blinding of participants, doctors or assessors. Feasible if used placebo
patch with active tablet and vice versa.

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

High risk As above.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Missing outcome data balanced across intervention groups.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit a judgement.

Other bias Low risk Groups appeared comparable at baseline.

Amorim 2009  (Continued)

 
 

Methods Unclear how allocation sequence generated, but allocation sequence concealed using sealed, opaque
envelopes. No blinding or power calculation.

Participants Australia. 26 pregnant women in preterm labour (defined as painful, regular contractions at < 5-minute
intervals) with singleton pregnancies between 24-34 weeks' gestation with cervical dilation < 5 cm with
intact or ruptured membranes.

Interventions (1) GTN patch 10 mg/24 hrs (n = 13).
(2) Intravenous albuterol at an initial rate of 25 micrograms/minute (n = 13).

Outcomes Birth within 24 hrs, birth within 7 days, birth at term, adverse drug reactions, plasma corticotrophin re-
leasing hormone levels.

Notes Two participants changed from GTN group to albuterol because of persistent contractions. No informa-
tion on whether women got steroids and/or antibiotic therapy.

Risk of bias

Bisits 1998 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Unclear how allocation sequence generated.

Allocation concealment
(selection bias)

Low risk Allocation sequence concealed using sealed, opaque envelopes.

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

High risk No blinding.

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

High risk No blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All women randomised were included in the analysis.

Selective reporting (re-
porting bias)

Unclear risk Assessment from published study report.

Other bias Low risk Baseline characteristics were described as similar.

Bisits 1998  (Continued)

 
 

Methods Randomisation performed by opaque, sealed envelopes. Each centre had own local random-number
sequence. Not blinded. Prospective power calculation. Intention-to-treat analysis.

Participants Australia, Singapore and Hong Kong. 238 pregnant women in preterm labour (defined as at least 2 con-
tractions in 10 minutes and either positive fibronectin or ruptured membranes but cervical dilatation
less than 5 cm) between 24 and 35 weeks with a singleton pregnancy.

Interventions GTN patch 10 mg/24 hrs , 2nd patch added after one hr if contractions had not stopped. If contractions
settled removed at 12 hours, if not settled by 2 hrs rescue treatment with β2 sympathomimetic treat-
ment. (n = 121). The control group received β2 sympathomimetic treatment with either i.v. ritodrine or
i.v. salbutamol depending on local practice.

Outcomes Primary outcome was latency period (number of days from randomisation to birth). Secondary out-
comes were maternal strength of contraction, adverse effects and neonatal outcome (short and long
term).

Notes 1/3 GTN rescued with β2 sympathomimetic.

No information on whether women got steroids and/or antibiotic therapy.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random-number tables.

Bisits 2004 
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Allocation concealment
(selection bias)

Low risk Envelopes sequentially numbered, sealed and opaque.

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

High risk Participants and doctors not blinded. Feasible if placebo patch with active i.v.
therapy and vice versa.

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

Unclear risk Unclear if outcome assessors blinded or not.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Missing outcome data balanced across intervention groups and intention-to-
treat analysis.

Selective reporting (re-
porting bias)

High risk Not all of the studies pre-specified outcomes were reported.

Other bias Low risk Groups appeared comparable at baseline.

Bisits 2004  (Continued)

 
 

Methods Randomisation by independent third party using envelope shuffling to generate allocation sequence.
Concealment maintained by opaque, sealed envelopes. No blinding. No power calculation.

Participants USA. 30 pregnant women in preterm labour (defined as the occurrence of at least 2 contractions in 10
minutes, with cervical change or ruptured membranes) under 35 weeks' gestation with singleton or
multiple pregnancies with cervical dilation less than 4 cm with intact or ruptured membranes.

Interventions (1) Nitroglycerin i.v. 100 microgram bolus then 1 microgram/kg/minute up to maximum of 10 micro-
grams/kg/minute (n = 16).
(2) Intravenous magnesium sulphate 4 g bolus, then 2 g/hr up to maximum of 4 g/hr (n = 14).

Outcomes 12 hrs of successful tocolysis, maternal adverse effects (headache; dizziness; flushing; palpitations; hy-
potension), serial maternal BP and heart rate changes and fetal heart rate changes.

Notes 1 woman in each group discontinued treatment because of adverse effects. All participants received
hydration with Ringers lactate solution as well as randomised therapy. No information on whether
women got steroids and/or antibiotic therapy.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Envelope shuffling.

Allocation concealment
(selection bias)

Low risk Opaque sealed envelopes.

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

High risk No blinding.

El-Sayed 1999 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Missing outcome data balanced across intervention groups.

Selective reporting (re-
porting bias)

Unclear risk Assessment from published study report.

Other bias Low risk Groups appeared similar at baseline.

El-Sayed 1999  (Continued)

 
 

Methods Randomised by sequential use of opaque, sealed envelopes numbered using random-number tables.
Double blinding implied. No power calculation. No intention-to-treat analysis.

Participants Iran. 150 pregnant women in preterm labour (defined as more than 8 uterine contractions per hr that
lasted longer than 30 seconds and progressive cervical dilatation z1 cm during a 3.5-h observation) be-
tween 33 and 36 weeks with a singleton pregnancy.

Interventions 1. Isosorbide dinitrate sublingual tablet 5 mg, repeated every 30 minutes up to 40 mg or stop of con-
tractions. 10 mg 1 hour after halt of contractions and every 6 hrs for 48 hrs (n = 75).

2. Placebo (n = 75).

Outcomes Primary outcome was preterm birth. Secondary outcomes were adverse effects and Apgar scores.

Notes Both groups first administered 50 mg i.v. of meperidine in 500 mL of Ringer solution over 30 minutes,
followed by 100 mL per hr of the same for 3 hrs. No information on whether women got steroids and/or
antibiotic therapy.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random-number tables.

Allocation concealment
(selection bias)

Low risk Envelopes sequentially numbered, sealed and opaque.

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

Low risk Participants blinded, unclear re personnel.

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

Unclear risk Unclear whether assessors blinded or not.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Of the 81 women randomised to isosorbide dinitrate group, 6 were excluded
for reasons that may have related to treatment allocation (hypotension).

Haghighi 2005 
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Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit a judgement.

Other bias Unclear risk Little information on participant characteristics.

Haghighi 2005  (Continued)

 
 

Methods Randomisation by computer. No blinding. No mention of power calculation or intention-to-treat analy-
sis.

Participants China. 60 pregnant women in preterm labour (defined as contracting every 5-10 minutes lasting 30 sec-
onds with cervix more than 2 cm dilated) between 28 and 37 weeks with intact membranes. No com-
ment on multiple pregnancies. Not blinded. No power calculation mentioned and no intention-to-treat
analysis mentioned.

Interventions 1. GTN patch 5 mg/24 hrs with another patch added every hr until contractions stopped or 25 mg maxi-
mum dose reached. Patches changed every 24 hrs (n = 30).

2. Magnesium sulphate and salbutamol, no doses stated (n = 30).

Outcomes Percentage of women in whom contractions stopped, days delay of labour, pre and post-treatment cor-
ticotrophin releasing hormone levels.

Notes No information on whether women got steroids and/or antibiotic therapy. Translated by Cochrane.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated sequence.

Allocation concealment
(selection bias)

Unclear risk Not described.

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

High risk No blinding.

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

High risk No blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient reporting of attrition and exclusions to permit judgement, e.g.
number randomised not stated or no reasons for missing data provided.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit a judgement.

Other bias Unclear risk Not addressed in translation.

He 2002 
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Methods Random lists prepared centrally used to generate allocation sequence. Randomisation was by ran-
dom-permuted blocks, stratified by centre. Central randomisation and sealed envelopes then used to
conceal allocation sequence. No blinding. Power calculation performed prospectively. Intention-to-
treat analysis.

Participants UK, Europe and Indonesia. 245 pregnant women in preterm labour (defined as painful, regular uterine
contractions > 2 in 10 for 1 hr or more) between 24 and 36 weeks' gestation with singleton or multiple
pregnancies with intact membranes.

Interventions (1) GTN patch 10 mg/24 hrs (46%) or 20 mg/24 hrs (54%) n = 120.
(2) i.v. ritodrine starting at 50 microgram/minute (n = 125).

Outcomes Prolongation of pregnancy expressed as a percentage of the time from entry to 37 weeks, proportion
of women who delivered the same day, next day, within 7 or 14 days and by 32, 34 and 37 weeks. Mater-
nal adverse effects (headache; dizziness; palpitations; shortness of breath; nausea; tachycardia; chest
pain/tightness; cessation of drug).

Notes Outcome data missing for 4.8% women. No information on whether women got steroids and/or antibi-
otic therapy.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random lists prepared centrally used to generate allocation sequence.

Allocation concealment
(selection bias)

Low risk Central randomisation and sealed envelopes then used to conceal allocation
sequence.

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

High risk No blinding.

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

High risk No blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 245 randomised, some loss to follow-up, 233/245 followed up to birth. There
were missing data for adverse effects.

Selective reporting (re-
porting bias)

Unclear risk Assessment from published study report.

Other bias Unclear risk Baseline characteristics were comparable. There some treatment cross-overs
and some women did not receive treatment as planned or treatment was dis-
continued.

Lees 1999 

 
 

Methods Randomised. No blinding. No mention of power calculation or intention-to-treat analysis.

Participants 50 pregnant women between 27 and 35 weeks. Germany.

Schleussner 2001 
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Interventions 1. GTN patches 0.4-0.8 mg/hr (n = 28).

2. Fenoterol 60-120 micrograms/hr (n = 22).

Outcomes Primary outcomes were prolongation of pregnancy and neonatal outcome. Secondary outcomes were
cervical ripening and maternal adverse effects.

Notes Only abstract available in English.

No information on whether women got steroids and/or antibiotic therapy.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Allocation by hospital number.

Allocation concealment
(selection bias)

High risk Allocation on basis of hospital number.

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

High risk No blinding. Different treatment regimens.

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

High risk No blinding. Different treatment regimens.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Not clear.

Selective reporting (re-
porting bias)

Unclear risk Assessment from translated notes.

Other bias Unclear risk Assessment from translated notes.

Schleussner 2001  (Continued)

 
 

Methods Randomisation with stratification by gestational age (< and > 30 weeks) and blocking in groups of 2
were performed before the study by the clinical investigations unit of the hospital. Sealed study en-
velopes coded with the randomisation number and used in order of randomisation number, contained
the study patches, instructions for the nurses and bags to collect all used and unused patches. Therapy
blinded to participant, doctor and outcome assessor although not to nurses who either peeled oF the
impermeable protective backing to use the active patch or kept the backing on if placebo was required.
Both patches were covered with non-transparent tape so would appear similar to all participants. In-
tention-to-treat analysis. Designed as pilot study. Post-trial power calculation performed to determine
numbers required for larger multi-centre trial.

Participants Canada. 33 pregnant women in preterm labour (defined as evidence of cervical change over 1-2 hrs) be-
tween 24 and 34 weeks' gestation with singleton or twin pregnancies with intact membranes and cervi-
cal dilatation < 4 cm.

Interventions (1) GTN transdermal patch 9.6 mg/24 hrs for 48 hrs (n = 17).

Smith 1999 
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(2) Placebo (n = 16).

Outcomes Prolongation of pregnancy > 48 hrs, completed course of maternal steroids, adverse drug reactions.

Notes Both groups also received a 1000 mL i.v. infusion of 0.9% saline over 1-2 hrs before randomisation ap-
plying the patch. Women received betamethasone and antibiotics at discretion of attending physician
but numbers same in both groups.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation by pharmacy using randomisation number.

Allocation concealment
(selection bias)

Low risk Envelopes sequentially numbered, sealed and opaque.

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

Low risk Participants and doctors blinded, not nurses who applied the patch.

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

Low risk Outcome assessors blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 33 women randomised and all accounted for in the analysis. Intention-to-treat
analysis.

Selective reporting (re-
porting bias)

Unclear risk Assessment from published study report.

Other bias Low risk Baseline characteristics of groups appeared similar.

Smith 1999  (Continued)

 
 

Methods Web-based randomisation by independent company, stratified by centre and gestation with ran-
dom-block sizes of 2, 4 or 6. Opaque envelopes. Double blinded. Prospective power calculation per-
formed. Intention-to-treat analysis.

Participants Canada.153 pregnant women in preterm labour (defined as 4 painful uterine contractions per 20 min-
utes and evidence of cervical change, i.e. change in Bishop score or Bishop score 6) between 24 and 32
weeks with a singleton pregnancy and intact membranes.

Interventions 1. GTN patch 0.4 mg/hr, with another added 1 hr later if still labouring, patches replaced after 24 hrs (n
= 74).

2. Placebo patch (n = 79).

Outcomes Composite outcome of serious neonatal morbidity and perinatal mortality, chronic lung disease,
necrotising enterocolitis, grade III or i.v. intraventricular haemorrhage, periventricular leukomalacia,
birth at less than 48 hrs, and before 28, 34, and 37 weeks' gestation, completion of course of corticos-
teroids.

Smith 2007 
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Notes Recruitment stopped early due to unavailability of ritodrine. Many units switched to GTN patch as stan-
dard practice.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated sequence.

Allocation concealment
(selection bias)

Low risk Envelopes sequentially numbered, sealed and opaque.

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

Low risk Participants and doctors blinded, not nurses who applied the patch.

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

Low risk Outcome assessors blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Missing outcome data balanced across intervention groups

Selective reporting (re-
porting bias)

Low risk Study protocol is available and all prespecified outcomes that are of interest
have been reported in the pre-specified way.

Other bias Unclear risk Study stopped early due to recruitment difficulties.

Smith 2007  (Continued)

 
 

Methods Randomised. Not blinded. No power calculation. Intention-to-treat analysis.

Participants Poland. 60 pregnant women in preterm labour (defined as contracting 4/20, cervical shortening 60%)
between 23 and 34 weeks with a singleton pregnancy and intact membranes.

Interventions 1. GTN patch 10 mg/24 hrs , 2nd 5 mg patch added after 1 hr if contractions had not stopped. Replaced
after 24 hrs (n = 30).

2. Fenoterol 1 mg and Isoptin 10 mg i.v., then 5 mg fenoterol and 40 mg Isoptin PO repeated 4-6 times
per day (n = 30).

Outcomes Mean prolongation of pregnancy, maternal adverse effects (headache; flushing; nausea; tachycardia;
chest pain/tightness) and neonatal outcome.

Notes Translated from Polish.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomised coding.

Szulc 2000 
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Allocation concealment
(selection bias)

Unclear risk Unclear what method used.

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

High risk No blinding.

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

High risk No blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient reporting of attrition or exclusions to permit judgement, e.g. num-
ber randomised not stated or no reasons for missing data provided.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information (assessment from translated notes).

Other bias Unclear risk Original article in Polish, assessment from translated notes.

Szulc 2000  (Continued)

 
 

Methods Randomisation by sequentially numbered, opaque envelopes. Not blinded. No power calculation. In-
tention-to-treat analysis.

Participants United Arab Emirates. 132 pregnant women in preterm labour (defined as painful, regular contractions
(> 20/hrs) and/or cervical dilatation of 2 cm or more) between 23 and 34 weeks with a singleton preg-
nancy and intact membranes.

Interventions GTN patch 10mg/24 hrs, 2nd patch added after 1 hr if contractions had not stopped, replaced after 24
hrs (maximum 5 days) (n = 67).

i.v. ritodrine150 mg/minute with 50 mg increment until contractions ceased, a maximum dose of 350
mg/minute was reached or the occurrence of adverse effects (maximum 3 days) (n = 65).

Outcomes Prolongation of pregnancy, neonatal outcome and maternal adverse effects (headache; palpitations;
nausea; tachycardia; chest pain/tightness; cessation of drug).

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomised but no mention of how sequence was generated.

Allocation concealment
(selection bias)

Low risk Envelopes sequentially numbered, sealed and opaque.

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

High risk No blinding.

Wani 2004 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All dropouts accounted for.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit a judgement.

Other bias Low risk Groups appeared comparable at baseline.

Wani 2004  (Continued)

BP: blood pressure
GTN: glyceryl trinitrate
hr(s): hour(s)
i.v.: intravenous
PO: oral
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bulgay-Moerschel 2008 Not clear how many women assigned to each intervention group.

Clavin 1996 Preliminary data. Denominator of total women randomised unclear. Author contacted. Data lost in
Hurricane Katrina.

Groom 2000 Letter, not RCT.

Hogberg 1998 Does not include relevant comparisons as both groups received terbutaline as a tocolytic with 1
group having additional nitroglycerin and the other having terbutaline alone.

Leszczynska 2001 Not RCT.

Pasargiklian 1983 NO donor not used.

Rytlewski 2008 Both intervention groups received standard tocolysis with MgSo4 and a B2 agonist. Later, 1 group
received L-arginine, a NO precursor, or placebo.

NO: nitric oxide
RCT: randomised controlled trial
 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Little information on study methods. Stated that women were "randomly selected" to receive 1 of
the 2 treatments.

Participants 24 women admitted to hospital with preterm labour with gestational age of 20-34 weeks.

Interventions Glyceryl trinitrate (patches) or ritodrine HCL infusion.

Simsek 2000 
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Outcomes "The interval of therapy to birth was found to be 29.2+/-20.8 (mean+/-SD) in GTN and 18.0+/-16.2
(mean+/-SD) for the ritodrine HCL group."

Notes Brief abstract identified by search. We are seeking the full text article.

Simsek 2000  (Continued)

GTN: glyceryl trinitrate
HCL: hydrochloride
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Nitric oxide donors versus placebo or no treatment

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

Statistical method Effect size

1 Prolongation of pregnancy
greater than 48 hours

2 186 Risk Ratio (M-H, Random, 95% CI) 1.19 [0.74, 1.90]

2 Birth prior to 37 completed
weeks

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

3 Birth prior to 34 completed
weeks

1 153 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.61, 1.41]

4 Birth prior to 28 completed
weeks

1 153 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.23, 1.09]

5 Caesarean section 1 33 Risk Ratio (M-H, Fixed, 95% CI) 0.47 [0.14, 1.57]

6 Any adverse drug reactions 2 186 Risk Ratio (M-H, Fixed, 95% CI) 1.49 [1.14, 1.94]

7 Headache 1 153 Risk Ratio (M-H, Fixed, 95% CI) 1.95 [1.31, 2.90]

8 Dizziness 1 153 Risk Ratio (M-H, Fixed, 95% CI) 1.60 [0.60, 4.28]

9 Flushing 1 153 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.43, 1.89]

10 Hypotension 1 153 Risk Ratio (M-H, Fixed, 95% CI) 1.20 [0.49, 2.95]

11 Completion of course of
maternal steroids

2 186 Risk Ratio (M-H, Fixed, 95% CI) 1.04 [0.90, 1.20]

12 Death unrelated to congeni-
tal abnormalities

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

12.1 In utero 1 153 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.01, 8.59]

12.2 In first 28 days of life 2 186 Risk Ratio (M-H, Fixed, 95% CI) 0.43 [0.06, 2.89]

12.3 After 28 days 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

13 Intraventricular haemor-
rhage

1 153 Risk Ratio (M-H, Fixed, 95% CI) 2.14 [0.20, 23.06]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

14 Respiratory distress syn-
drome

1 33 Risk Ratio (M-H, Fixed, 95% CI) 0.47 [0.14, 1.57]

15 Chronic lung disease 1 153 Risk Ratio (M-H, Fixed, 95% CI) 0.15 [0.02, 1.21]

16 Birthweight (grams) 1 33 Mean Difference (IV, Fixed, 95%
CI)

327.0 [-272.13,
926.13]

17 (Non-prespecified) Com-
posite outcome: serious infant
morbidity or mortality

1 153 Risk Ratio (M-H, Fixed, 95% CI) 0.29 [0.08, 1.00]

 
 

Analysis 1.1.   Comparison 1 Nitric oxide donors versus placebo or no
treatment, Outcome 1 Prolongation of pregnancy greater than 48 hours.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 1999 11/17 6/16 27.62% 1.73[0.84,3.56]

Smith 2007 56/74 58/79 72.38% 1.03[0.86,1.24]

   

Total (95% CI) 91 95 100% 1.19[0.74,1.9]

Total events: 67 (Nitric oxide donor), 64 (No treatment)  

Heterogeneity: Tau2=0.07; Chi2=1.96, df=1(P=0.16); I2=48.95%  

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

Favours no treatment 100.1 50.2 20.5 1 Favours nitric oxide

 
 

Analysis 1.2.   Comparison 1 Nitric oxide donors versus placebo
or no treatment, Outcome 2 Birth prior to 37 completed weeks.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Haghighi 2005 8/75 27/75 0% 0.3[0.14,0.61]

Smith 2007 36/74 38/79 0% 1.01[0.73,1.4]

Favours nitric oxide 100.1 50.2 20.5 1 Favours no treatment

 
 

Analysis 1.3.   Comparison 1 Nitric oxide donors versus placebo
or no treatment, Outcome 3 Birth prior to 34 completed weeks.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 2007 26/74 30/79 100% 0.93[0.61,1.41]

   

Favours nitric oxide 100.1 50.2 20.5 1 Favours no treatment
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Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Total (95% CI) 74 79 100% 0.93[0.61,1.41]

Total events: 26 (Nitric oxide donor), 30 (No treatment)  

Heterogeneity: Not applicable  

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

Favours nitric oxide 100.1 50.2 20.5 1 Favours no treatment

 
 

Analysis 1.4.   Comparison 1 Nitric oxide donors versus placebo
or no treatment, Outcome 4 Birth prior to 28 completed weeks.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 2007 8/74 17/79 100% 0.5[0.23,1.09]

   

Total (95% CI) 74 79 100% 0.5[0.23,1.09]

Total events: 8 (Nitric oxide donor), 17 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.73(P=0.08)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours no treatment

 
 

Analysis 1.5.   Comparison 1 Nitric oxide donors versus placebo or no treatment, Outcome 5 Caesarean section.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 1999 3/17 6/16 100% 0.47[0.14,1.57]

   

Total (95% CI) 17 16 100% 0.47[0.14,1.57]

Total events: 3 (Nitric oxide donor), 6 (No treatment)  

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

Test for overall effect: Z=1.22(P=0.22)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours no treatment

 
 

Analysis 1.6.   Comparison 1 Nitric oxide donors versus placebo
or no treatment, Outcome 6 Any adverse drug reactions.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 1999 11/17 5/16 12.29% 2.07[0.92,4.64]

Smith 2007 50/74 38/79 87.71% 1.4[1.06,1.86]

   

Total (95% CI) 91 95 100% 1.49[1.14,1.94]

Total events: 61 (Nitric oxide donor), 43 (No treatment)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours no treatment
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Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Heterogeneity: Tau2=0; Chi2=0.81, df=1(P=0.37); I2=0%  

Test for overall effect: Z=2.94(P=0)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours no treatment

 
 

Analysis 1.7.   Comparison 1 Nitric oxide donors versus placebo or no treatment, Outcome 7 Headache.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 2007 42/74 23/79 100% 1.95[1.31,2.9]

   

Total (95% CI) 74 79 100% 1.95[1.31,2.9]

Total events: 42 (Nitric oxide donor), 23 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.29(P=0)  

Favours nitric oxide 1000.01 100.1 1 Favours no treatment

 
 

Analysis 1.8.   Comparison 1 Nitric oxide donors versus placebo or no treatment, Outcome 8 Dizziness.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 2007 9/74 6/79 100% 1.6[0.6,4.28]

   

Total (95% CI) 74 79 100% 1.6[0.6,4.28]

Total events: 9 (Nitric oxide donor), 6 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.94(P=0.35)  

Favours nitric oxide 1000.01 100.1 1 Favours no treatment

 
 

Analysis 1.9.   Comparison 1 Nitric oxide donors versus placebo or no treatment, Outcome 9 Flushing.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 2007 11/74 13/79 100% 0.9[0.43,1.89]

   

Total (95% CI) 74 79 100% 0.9[0.43,1.89]

Total events: 11 (Nitric oxide donor), 13 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.27(P=0.79)  

Favours nitric oxide 1000.01 100.1 1 Favours no treatment
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Analysis 1.10.   Comparison 1 Nitric oxide donors versus placebo or no treatment, Outcome 10 Hypotension.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 2007 9/74 8/79 100% 1.2[0.49,2.95]

   

Total (95% CI) 74 79 100% 1.2[0.49,2.95]

Total events: 9 (Nitric oxide donor), 8 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.4(P=0.69)  

Favours nitric oxide 1000.01 100.1 1 Favours no treatment

 
 

Analysis 1.11.   Comparison 1 Nitric oxide donors versus placebo or no
treatment, Outcome 11 Completion of course of maternal steroids.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 1999 15/17 14/16 19.91% 1.01[0.78,1.3]

Smith 2007 59/74 60/79 80.09% 1.05[0.89,1.24]

   

Total (95% CI) 91 95 100% 1.04[0.9,1.2]

Total events: 74 (Nitric oxide donor), 74 (No treatment)  

Heterogeneity: Tau2=0; Chi2=0.07, df=1(P=0.79); I2=0%  

Test for overall effect: Z=0.55(P=0.58)  

Favours no treatment 100.1 50.2 20.5 1 Favours nitric oxide

 
 

Analysis 1.12.   Comparison 1 Nitric oxide donors versus placebo or no
treatment, Outcome 12 Death unrelated to congenital abnormalities.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

1.12.1 In utero  

Smith 2007 0/74 1/79 100% 0.36[0.01,8.59]

Subtotal (95% CI) 74 79 100% 0.36[0.01,8.59]

Total events: 0 (Nitric oxide donor), 1 (No treatment)  

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

Test for overall effect: Z=0.64(P=0.52)  

   

1.12.2 In first 28 days of life  

Smith 1999 1/17 1/16 29.87% 0.94[0.06,13.82]

Smith 2007 0/74 2/79 70.13% 0.21[0.01,4.37]

Subtotal (95% CI) 91 95 100% 0.43[0.06,2.89]

Total events: 1 (Nitric oxide donor), 3 (No treatment)  

Heterogeneity: Tau2=0; Chi2=0.53, df=1(P=0.47); I2=0%  

Test for overall effect: Z=0.87(P=0.39)  

   

1.12.3 After 28 days  

Favours nitric oxide 10000.001 100.1 1 Favours no treatment
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Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Nitric oxide donor), 0 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Chi2=0.01, df=1 (P=0.92), I2=0%  

Favours nitric oxide 10000.001 100.1 1 Favours no treatment

 
 

Analysis 1.13.   Comparison 1 Nitric oxide donors versus placebo
or no treatment, Outcome 13 Intraventricular haemorrhage.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 2007 2/74 1/79 100% 2.14[0.2,23.06]

   

Total (95% CI) 74 79 100% 2.14[0.2,23.06]

Total events: 2 (Nitric oxide donor), 1 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.62(P=0.53)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours no treatment

 
 

Analysis 1.14.   Comparison 1 Nitric oxide donors versus placebo
or no treatment, Outcome 14 Respiratory distress syndrome.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 1999 3/17 6/16 100% 0.47[0.14,1.57]

   

Total (95% CI) 17 16 100% 0.47[0.14,1.57]

Total events: 3 (Nitric oxide donor), 6 (No treatment)  

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

Test for overall effect: Z=1.22(P=0.22)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours no treatment

 
 

Analysis 1.15.   Comparison 1 Nitric oxide donors versus placebo or no treatment, Outcome 15 Chronic lung disease.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 2007 1/74 7/79 100% 0.15[0.02,1.21]

   

Total (95% CI) 74 79 100% 0.15[0.02,1.21]

Total events: 1 (Nitric oxide donor), 7 (No treatment)  

Favours nitric oxide 500.02 100.1 1 Favours no treatment
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Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

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

Test for overall effect: Z=1.78(P=0.08)  

Favours nitric oxide 500.02 100.1 1 Favours no treatment

 
 

Analysis 1.16.   Comparison 1 Nitric oxide donors versus placebo or no treatment, Outcome 16 Birthweight (grams).

Study or subgroup Nitric oxide donor No treatment Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Smith 1999 17 2543 (934) 16 2216 (821) 100% 327[-272.13,926.13]

   

Total *** 17   16   100% 327[-272.13,926.13]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.07(P=0.28)  

Favours no treatment 1000500-1000 -500 0 Favours nitric oxide

 
 

Analysis 1.17.   Comparison 1 Nitric oxide donors versus placebo or no treatment,
Outcome 17 (Non-prespecified) Composite outcome: serious infant morbidity or mortality.

Study or subgroup Nitric ox-
ide donor

No treatment Risk Ratio Weight Risk Ratio

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

Smith 2007 3/74 11/79 100% 0.29[0.08,1]

   

Total (95% CI) 74 79 100% 0.29[0.08,1]

Total events: 3 (Nitric oxide donor), 11 (No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.96(P=0.05)  

Favours nitric oxide 1000.01 100.1 1 Favours no treatment

 
 

Comparison 2.   Nitric oxide donors versus any betamimetic

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

Statistical method Effect size

1 Prolongation of pregnancy
greater than 24 hours

2 264 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.82, 1.08]

2 Prolongation of pregnancy
greater than 48 hours

3 420 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.87, 1.05]

3 Prolongation of pregnancy
greater than 7 days

5 679 Risk Ratio (M-H, Random, 95% CI) 1.03 [0.92, 1.15]

4 Prolongation of pregnancy
greater than 14 days

2 365 Risk Ratio (M-H, Random, 95% CI) 1.07 [0.82, 1.39]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5 Birth prior to 37 completed
weeks

5 679 Risk Ratio (M-H, Random, 95% CI) 0.73 [0.50, 1.05]

6 Birth prior to 34 completed
weeks

2 365 Risk Ratio (M-H, Random, 95% CI) 0.71 [0.36, 1.42]

7 Birth prior to 32 completed
weeks

1 233 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.54, 1.85]

8 Caesarean section 2 283 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.53, 1.43]

9 Adverse effects 1 132 Risk Ratio (M-H, Fixed, 95% CI) 0.45 [0.30, 0.68]

10 Headache 3 349 Risk Ratio (M-H, Random, 95% CI) 4.35 [0.91, 20.71]

11 Dizziness 1 191 Risk Ratio (M-H, Fixed, 95% CI) 1.55 [0.26, 9.06]

12 Palpitations 2 323 Risk Ratio (M-H, Fixed, 95% CI) 0.06 [0.01, 0.30]

13 Shortness of breath 2 217 Risk Ratio (M-H, Fixed, 95% CI) 0.09 [0.02, 0.46]

14 Nausea 3 349 Risk Ratio (M-H, Fixed, 95% CI) 0.47 [0.22, 0.98]

15 Tachycardia 2 323 Risk Ratio (M-H, Fixed, 95% CI) 0.03 [0.01, 0.10]

16 Chest pain/tightness 2 323 Risk Ratio (M-H, Fixed, 95% CI) 0.12 [0.02, 0.64]

17 Adverse effects leading to
treatment cessations

1 132 Risk Ratio (M-H, Fixed, 95% CI) 0.05 [0.00, 0.86]

18 Maternal pulmonary oede-
ma

1 191 Risk Ratio (M-H, Fixed, 95% CI) 0.34 [0.01, 8.34]

19 Death unrelated to congeni-
tal abnormalities

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

19.1 In utero 1 191 Risk Ratio (M-H, Fixed, 95% CI) 0.34 [0.01, 8.34]

19.2 In first 28 days of life 1 191 Risk Ratio (M-H, Fixed, 95% CI) 2.06 [0.19, 22.38]

19.3 After 28 days 0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

20 Use of mechanical ventila-
tion

1 132 Risk Ratio (M-H, Fixed, 95% CI) 0.42 [0.11, 1.54]

21 Chronic lung disease 1 238 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.43, 2.51]

22 Admission of infant to
neonatal intensive care unit

2 181 Risk Ratio (M-H, Fixed, 95% CI) 0.50 [0.31, 0.80]

23 Birthweight 2 182 Mean Difference (IV, Fixed, 95%
CI)

440.39 [237.35,
643.44]
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Analysis 2.1.   Comparison 2 Nitric oxide donors versus any betamimetic,
Outcome 1 Prolongation of pregnancy greater than 24 hours.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Bisits 1998 12/13 11/13 10.73% 1.09[0.82,1.44]

Bisits 2004 86/121 90/117 89.27% 0.92[0.79,1.07]

   

Total (95% CI) 134 130 100% 0.94[0.82,1.08]

Total events: 98 (Nitric oxide donor), 101 (Betamimetic)  

Heterogeneity: Tau2=0; Chi2=1.12, df=1(P=0.29); I2=10.72%  

Test for overall effect: Z=0.85(P=0.39)  

Favours betamimetic 100.1 50.2 20.5 1 Favours nitric oxide

 
 

Analysis 2.2.   Comparison 2 Nitric oxide donors versus any betamimetic,
Outcome 2 Prolongation of pregnancy greater than 48 hours.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Bisits 2004 76/121 83/117 50.43% 0.89[0.74,1.06]

Schleussner 2001 28/28 22/22 15% 1[0.93,1.08]

Wani 2004 61/67 57/65 34.58% 1.04[0.92,1.17]

   

Total (95% CI) 216 204 100% 0.96[0.87,1.05]

Total events: 165 (Nitric oxide donor), 162 (Betamimetic)  

Heterogeneity: Tau2=0; Chi2=3.92, df=2(P=0.14); I2=48.96%  

Test for overall effect: Z=0.91(P=0.36)  

Favours betamimetic 100.1 50.2 20.5 1 Favours nitric oxide

 
 

Analysis 2.3.   Comparison 2 Nitric oxide donors versus any betamimetic,
Outcome 3 Prolongation of pregnancy greater than 7 days.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Bisits 1998 11/13 11/13 9.32% 1[0.72,1.39]

Bisits 2004 64/121 69/117 16.29% 0.9[0.72,1.12]

Lees 1999 87/113 97/120 29.25% 0.95[0.83,1.09]

Schleussner 2001 28/28 19/22 21.72% 1.16[0.97,1.39]

Wani 2004 58/67 49/65 23.42% 1.15[0.97,1.36]

   

Total (95% CI) 342 337 100% 1.03[0.92,1.15]

Total events: 248 (Nitric oxide donor), 245 (Betamimetic)  

Heterogeneity: Tau2=0.01; Chi2=6.74, df=4(P=0.15); I2=40.62%  

Test for overall effect: Z=0.57(P=0.57)  

Favours betamimetic 100.1 50.2 20.5 1 Favours nitric oxide
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Analysis 2.4.   Comparison 2 Nitric oxide donors versus any betamimetic,
Outcome 4 Prolongation of pregnancy greater than 14 days.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Lees 1999 83/113 94/120 52.7% 0.94[0.81,1.08]

Wani 2004 57/67 45/65 47.3% 1.23[1.02,1.49]

   

Total (95% CI) 180 185 100% 1.07[0.82,1.39]

Total events: 140 (Nitric oxide donor), 139 (Betamimetic)  

Heterogeneity: Tau2=0.03; Chi2=4.89, df=1(P=0.03); I2=79.55%  

Test for overall effect: Z=0.47(P=0.64)  

Favours betamimetic 100.1 50.2 20.5 1 Favours nitric oxide

 
 

Analysis 2.5.   Comparison 2 Nitric oxide donors versus any
betamimetic, Outcome 5 Birth prior to 37 completed weeks.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Bisits 1998 2/13 2/13 3.81% 1[0.16,6.07]

Bisits 2004 71/117 68/121 31.49% 1.08[0.87,1.34]

Lees 1999 42/113 58/120 28.54% 0.77[0.57,1.04]

Schleussner 2001 6/28 12/22 13.32% 0.39[0.18,0.88]

Wani 2004 18/67 33/65 22.84% 0.53[0.33,0.84]

   

Total (95% CI) 338 341 100% 0.73[0.5,1.05]

Total events: 139 (Nitric oxide donor), 173 (Betamimetic)  

Heterogeneity: Tau2=0.1; Chi2=13.28, df=4(P=0.01); I2=69.88%  

Test for overall effect: Z=1.68(P=0.09)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic

 
 

Analysis 2.6.   Comparison 2 Nitric oxide donors versus any
betamimetic, Outcome 6 Birth prior to 34 completed weeks.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Lees 1999 25/113 27/120 54.62% 0.98[0.61,1.59]

Wani 2004 11/67 22/65 45.38% 0.49[0.26,0.92]

   

Total (95% CI) 180 185 100% 0.71[0.36,1.42]

Total events: 36 (Nitric oxide donor), 49 (Betamimetic)  

Heterogeneity: Tau2=0.17; Chi2=3.01, df=1(P=0.08); I2=66.8%  

Test for overall effect: Z=0.96(P=0.34)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic
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Analysis 2.7.   Comparison 2 Nitric oxide donors versus any
betamimetic, Outcome 7 Birth prior to 32 completed weeks.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Lees 1999 17/113 18/120 100% 1[0.54,1.85]

   

Total (95% CI) 113 120 100% 1[0.54,1.85]

Total events: 17 (Nitric oxide donor), 18 (Betamimetic)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.01(P=0.99)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic

 
 

Analysis 2.8.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 8 Caesarean section.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Lees 1999 20/113 25/120 87.83% 0.85[0.5,1.44]

Schleussner 2001 4/28 3/22 12.17% 1.05[0.26,4.2]

   

Total (95% CI) 141 142 100% 0.87[0.53,1.43]

Total events: 24 (Nitric oxide donor), 28 (Betamimetic)  

Heterogeneity: Tau2=0; Chi2=0.08, df=1(P=0.78); I2=0%  

Test for overall effect: Z=0.54(P=0.59)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic

 
 

Analysis 2.9.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 9 Adverse e@ects.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Wani 2004 20/67 43/65 100% 0.45[0.3,0.68]

   

Total (95% CI) 67 65 100% 0.45[0.3,0.68]

Total events: 20 (Nitric oxide donor), 43 (Betamimetic)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.84(P=0)  

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic

 
 

Analysis 2.10.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 10 Headache.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Bisits 1998 4/13 2/13 32.26% 2[0.44,9.08]

Lees 1999 28/94 1/97 26.59% 28.89[4.01,208.1]

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic
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Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Wani 2004 17/67 7/65 41.15% 2.36[1.05,5.3]

   

Total (95% CI) 174 175 100% 4.35[0.91,20.71]

Total events: 49 (Nitric oxide donor), 10 (Betamimetic)  

Heterogeneity: Tau2=1.37; Chi2=7.54, df=2(P=0.02); I2=73.46%  

Test for overall effect: Z=1.85(P=0.06)  

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic

 
 

Analysis 2.11.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 11 Dizziness.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Lees 1999 3/94 2/97 100% 1.55[0.26,9.06]

   

Total (95% CI) 94 97 100% 1.55[0.26,9.06]

Total events: 3 (Nitric oxide donor), 2 (Betamimetic)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.48(P=0.63)  

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic

 
 

Analysis 2.12.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 12 Palpitations.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Lees 1999 0/94 13/97 52.18% 0.04[0,0.63]

Wani 2004 1/67 12/65 47.82% 0.08[0.01,0.6]

   

Total (95% CI) 161 162 100% 0.06[0.01,0.3]

Total events: 1 (Nitric oxide donor), 25 (Betamimetic)  

Heterogeneity: Tau2=0; Chi2=0.19, df=1(P=0.67); I2=0%  

Test for overall effect: Z=3.4(P=0)  

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic

 
 

Analysis 2.13.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 13 Shortness of breath.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Bisits 1998 1/13 9/13 54.93% 0.11[0.02,0.76]

Lees 1999 0/94 7/97 45.07% 0.07[0,1.19]

   

Total (95% CI) 107 110 100% 0.09[0.02,0.46]

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic
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Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Total events: 1 (Nitric oxide donor), 16 (Betamimetic)  

Heterogeneity: Tau2=0; Chi2=0.08, df=1(P=0.78); I2=0%  

Test for overall effect: Z=2.92(P=0)  

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic

 
 

Analysis 2.14.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 14 Nausea.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Bisits 1998 0/13 5/13 26.94% 0.09[0.01,1.49]

Lees 1999 7/94 10/97 48.21% 0.72[0.29,1.82]

Wani 2004 2/67 5/65 24.86% 0.39[0.08,1.93]

   

Total (95% CI) 174 175 100% 0.47[0.22,0.98]

Total events: 9 (Nitric oxide donor), 20 (Betamimetic)  

Heterogeneity: Tau2=0; Chi2=2.21, df=2(P=0.33); I2=9.66%  

Test for overall effect: Z=2.01(P=0.04)  

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic

 
 

Analysis 2.15.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 15 Tachycardia.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Lees 1999 2/94 56/97 66.39% 0.04[0.01,0.15]

Wani 2004 0/67 27/65 33.61% 0.02[0,0.28]

   

Total (95% CI) 161 162 100% 0.03[0.01,0.1]

Total events: 2 (Nitric oxide donor), 83 (Betamimetic)  

Heterogeneity: Tau2=0; Chi2=0.22, df=1(P=0.64); I2=0%  

Test for overall effect: Z=5.54(P<0.0001)  

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic

 
 

Analysis 2.16.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 16 Chest pain/tightness.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Lees 1999 0/94 6/97 51.23% 0.08[0,1.39]

Wani 2004 1/67 6/65 48.77% 0.16[0.02,1.31]

   

Total (95% CI) 161 162 100% 0.12[0.02,0.64]

Total events: 1 (Nitric oxide donor), 12 (Betamimetic)  

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic

Nitric oxide donors for treating preterm labour (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

40



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Heterogeneity: Tau2=0; Chi2=0.16, df=1(P=0.69); I2=0%  

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

Favours nitric oxide 1000.01 100.1 1 Favours betamimetic

 
 

Analysis 2.17.   Comparison 2 Nitric oxide donors versus any betamimetic,
Outcome 17 Adverse e@ects leading to treatment cessations.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Wani 2004 0/67 9/65 100% 0.05[0,0.86]

   

Total (95% CI) 67 65 100% 0.05[0,0.86]

Total events: 0 (Nitric oxide donor), 9 (Betamimetic)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.06(P=0.04)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic

 
 

Analysis 2.18.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 18 Maternal pulmonary oedema.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Lees 1999 0/94 1/97 100% 0.34[0.01,8.34]

   

Total (95% CI) 94 97 100% 0.34[0.01,8.34]

Total events: 0 (Nitric oxide donor), 1 (Betamimetic)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic

 
 

Analysis 2.19.   Comparison 2 Nitric oxide donors versus any
betamimetic, Outcome 19 Death unrelated to congenital abnormalities.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

2.19.1 In utero  

Lees 1999 0/94 1/97 100% 0.34[0.01,8.34]

Subtotal (95% CI) 94 97 100% 0.34[0.01,8.34]

Total events: 0 (Nitric oxide donor), 1 (Betamimetic)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.66(P=0.51)  
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Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

2.19.2 In first 28 days of life  

Lees 1999 2/94 1/97 100% 2.06[0.19,22.38]

Subtotal (95% CI) 94 97 100% 2.06[0.19,22.38]

Total events: 2 (Nitric oxide donor), 1 (Betamimetic)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.6(P=0.55)  

   

2.19.3 After 28 days  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Nitric oxide donor), 0 (Betamimetic)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Test for subgroup differences: Chi2=0.78, df=1 (P=0.38), I2=0%  

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic

 
 

Analysis 2.20.   Comparison 2 Nitric oxide donors versus any
betamimetic, Outcome 20 Use of mechanical ventilation.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Wani 2004 3/67 7/65 100% 0.42[0.11,1.54]

   

Total (95% CI) 67 65 100% 0.42[0.11,1.54]

Total events: 3 (Nitric oxide donor), 7 (Betamimetic)  

Heterogeneity: Not applicable  

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

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic

 
 

Analysis 2.21.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 21 Chronic lung disease.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Bisits 2004 9/117 9/121 100% 1.03[0.43,2.51]

   

Total (95% CI) 117 121 100% 1.03[0.43,2.51]

Total events: 9 (Nitric oxide donor), 9 (Betamimetic)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.07(P=0.94)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic
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Analysis 2.22.   Comparison 2 Nitric oxide donors versus any betamimetic,
Outcome 22 Admission of infant to neonatal intensive care unit.

Study or subgroup Nitric ox-
ide donor

Betamimetic Risk Ratio Weight Risk Ratio

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

Schleussner 2001 6/27 11/22 33.22% 0.44[0.2,1.01]

Wani 2004 13/67 24/65 66.78% 0.53[0.29,0.94]

   

Total (95% CI) 94 87 100% 0.5[0.31,0.8]

Total events: 19 (Nitric oxide donor), 35 (Betamimetic)  

Heterogeneity: Tau2=0; Chi2=0.11, df=1(P=0.74); I2=0%  

Test for overall effect: Z=2.87(P=0)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours betamimetic

 
 

Analysis 2.23.   Comparison 2 Nitric oxide donors versus any betamimetic, Outcome 23 Birthweight.

Study or subgroup Nitric oxide donor Betamimetic Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Schleussner 2001 28 3245 (560) 22 2846 (480) 49.52% 399[110.46,687.54]

Wani 2004 67 3013 (836) 65 2532 (839) 50.48% 481[195.22,766.78]

   

Total *** 95   87   100% 440.39[237.35,643.44]

Heterogeneity: Tau2=0; Chi2=0.16, df=1(P=0.69); I2=0%  

Test for overall effect: Z=4.25(P<0.0001)  

Favours betamimetic 1000500-1000 -500 0 Favours nitric oxide

 
 

Comparison 3.   Nitric oxide donors versus magnesium sulphate

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Headache 1 30 Risk Ratio (M-H, Fixed, 95% CI) 2.41 [0.99, 5.87]

2 Dizziness 1 30 Risk Ratio (M-H, Fixed, 95% CI) 3.06 [0.76, 12.40]

3 Flushing 1 30 Risk Ratio (M-H, Fixed, 95% CI) 0.15 [0.04, 0.54]

4 Palpitations 1 30 Risk Ratio (M-H, Fixed, 95% CI) 0.44 [0.04, 4.32]

5 Hypotension 1 30 Risk Ratio (M-H, Fixed, 95% CI) 7.94 [0.46, 135.65]

 
 

Analysis 3.1.   Comparison 3 Nitric oxide donors versus magnesium sulphate, Outcome 1 Headache.

Study or subgroup Nitric oxide Magnesium
sulphate

Risk Ratio Weight Risk Ratio

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

El-Sayed 1999 11/16 4/14 100% 2.41[0.99,5.87]

Favours nitric oxide 1000.01 100.1 1 Favours magnesium
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Study or subgroup Nitric oxide Magnesium
sulphate

Risk Ratio Weight Risk Ratio

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

   

Total (95% CI) 16 14 100% 2.41[0.99,5.87]

Total events: 11 (Nitric oxide), 4 (Magnesium sulphate)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.93(P=0.05)  

Favours nitric oxide 1000.01 100.1 1 Favours magnesium

 
 

Analysis 3.2.   Comparison 3 Nitric oxide donors versus magnesium sulphate, Outcome 2 Dizziness.

Study or subgroup Nitric oxide Magnesium
sulphate

Risk Ratio Weight Risk Ratio

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

El-Sayed 1999 7/16 2/14 100% 3.06[0.76,12.4]

   

Total (95% CI) 16 14 100% 3.06[0.76,12.4]

Total events: 7 (Nitric oxide), 2 (Magnesium sulphate)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.57(P=0.12)  

Favours nitric oxide 1000.01 100.1 1 Favours magnesium

 
 

Analysis 3.3.   Comparison 3 Nitric oxide donors versus magnesium sulphate, Outcome 3 Flushing.

Study or subgroup Nitric oxide Magnesium
sulphate

Risk Ratio Weight Risk Ratio

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

El-Sayed 1999 2/16 12/14 100% 0.15[0.04,0.54]

   

Total (95% CI) 16 14 100% 0.15[0.04,0.54]

Total events: 2 (Nitric oxide), 12 (Magnesium sulphate)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.87(P=0)  

Favours nitric oxide 1000.01 100.1 1 Favours magnesium

 
 

Analysis 3.4.   Comparison 3 Nitric oxide donors versus magnesium sulphate, Outcome 4 Palpitations.

Study or subgroup Nitric oxide Magnesium
sulphate

Risk Ratio Weight Risk Ratio

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

El-Sayed 1999 1/16 2/14 100% 0.44[0.04,4.32]

   

Total (95% CI) 16 14 100% 0.44[0.04,4.32]

Total events: 1 (Nitric oxide), 2 (Magnesium sulphate)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.71(P=0.48)  

Favours nitric oxide 1000.01 100.1 1 Favours magnesium
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Analysis 3.5.   Comparison 3 Nitric oxide donors versus magnesium sulphate, Outcome 5 Hypotension.

Study or subgroup Nitric oxide Magnesium
sulphate

Risk Ratio Weight Risk Ratio

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

El-Sayed 1999 4/16 0/14 100% 7.94[0.46,135.65]

   

Total (95% CI) 16 14 100% 7.94[0.46,135.65]

Total events: 4 (Nitric oxide), 0 (Magnesium sulphate)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.43(P=0.15)  

Favours nitric oxide 1000.01 100.1 1 Favours magnesium

 
 

Comparison 4.   Nitric oxide donors versus any calcium channel blocker

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Prolongation of preg-
nancy greater than 48
hours

1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.77, 1.21]

2 Headache 1 50 Risk Ratio (M-H, Fixed, 95% CI) 3.69 [0.87, 15.69]

3 Flushing 1 50 Risk Ratio (M-H, Fixed, 95% CI) 1.85 [0.18, 19.08]

4 Hypotension 1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.31 [0.03, 2.76]

5 Nausea 1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.11, 3.37]

6 Tachycardia 1 50 Risk Ratio (M-H, Fixed, 95% CI) 0.31 [0.01, 7.23]

 
 

Analysis 4.1.   Comparison 4 Nitric oxide donors versus any calcium channel
blocker, Outcome 1 Prolongation of pregnancy greater than 48 hours.

Study or subgroup Nitric oxide CC blocker Risk Ratio Weight Risk Ratio

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

Amorim 2009 22/26 21/24 100% 0.97[0.77,1.21]

   

Total (95% CI) 26 24 100% 0.97[0.77,1.21]

Total events: 22 (Nitric oxide), 21 (CC blocker)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.29(P=0.77)  

Favours CC blocker 100.1 50.2 20.5 1 Favours nitric oxide
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Analysis 4.2.   Comparison 4 Nitric oxide donors versus any calcium channel blocker, Outcome 2 Headache.

Study or subgroup Nitric oxide CC blocker Risk Ratio Weight Risk Ratio

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

Amorim 2009 8/26 2/24 100% 3.69[0.87,15.69]

   

Total (95% CI) 26 24 100% 3.69[0.87,15.69]

Total events: 8 (Nitric oxide), 2 (CC blocker)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.77(P=0.08)  

Favours nitric oxide 1000.01 100.1 1 Favours CC blocker

 
 

Analysis 4.3.   Comparison 4 Nitric oxide donors versus any calcium channel blocker, Outcome 3 Flushing.

Study or subgroup Nitric oxide CC blocker Risk Ratio Weight Risk Ratio

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

Amorim 2009 2/26 1/24 100% 1.85[0.18,19.08]

   

Total (95% CI) 26 24 100% 1.85[0.18,19.08]

Total events: 2 (Nitric oxide), 1 (CC blocker)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.51(P=0.61)  

Favours nitric oxide 1000.01 100.1 1 Favours CC blocker

 
 

Analysis 4.4.   Comparison 4 Nitric oxide donors versus any calcium channel blocker, Outcome 4 Hypotension.

Study or subgroup Nitric oxide CC blocker Risk Ratio Weight Risk Ratio

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

Amorim 2009 1/26 3/24 100% 0.31[0.03,2.76]

   

Total (95% CI) 26 24 100% 0.31[0.03,2.76]

Total events: 1 (Nitric oxide), 3 (CC blocker)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.05(P=0.29)  

Favours nitric oxide 1000.01 100.1 1 Favours CC blocker

 
 

Analysis 4.5.   Comparison 4 Nitric oxide donors versus any calcium channel blocker, Outcome 5 Nausea.

Study or subgroup Nitric oxide CC blocker Risk Ratio Weight Risk Ratio

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

Amorim 2009 2/26 3/24 100% 0.62[0.11,3.37]

   

Total (95% CI) 26 24 100% 0.62[0.11,3.37]

Total events: 2 (Nitric oxide), 3 (CC blocker)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.56(P=0.58)  

Favours nitric oxide 1000.01 100.1 1 Favours CC blocker
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Analysis 4.6.   Comparison 4 Nitric oxide donors versus any calcium channel blocker, Outcome 6 Tachycardia.

Study or subgroup Nitric oxide CC blocker Risk Ratio Weight Risk Ratio

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

Amorim 2009 0/26 1/24 100% 0.31[0.01,7.23]

   

Total (95% CI) 26 24 100% 0.31[0.01,7.23]

Total events: 0 (Nitric oxide), 1 (CC blocker)  

Heterogeneity: Not applicable  

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

Favours nitric oxide 1000.01 100.1 1 Favours CC blocker

 
 

Comparison 5.   Nitric oxide donors versus combination of tocolytics

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Prolongation of preg-
nancy greater than 48
hours

1 60 Risk Ratio (M-H, Fixed, 95% CI) 1.13 [0.91, 1.39]

2 Caesarean section 1 60 Risk Ratio (M-H, Fixed, 95% CI) 1.5 [0.47, 4.78]

3 Headache 1 60 Risk Ratio (M-H, Fixed, 95% CI) 13.0 [3.38, 49.96]

4 Flushing 1 60 Risk Ratio (M-H, Fixed, 95% CI) 0.17 [0.04, 0.68]

5 Nausea 1 60 Risk Ratio (M-H, Fixed, 95% CI) 1.5 [0.47, 4.78]

6 Tachycardia 1 60 Risk Ratio (M-H, Fixed, 95% CI) 0.05 [0.01, 0.32]

7 Chest pain/tightness 1 60 Risk Ratio (M-H, Fixed, 95% CI) 0.08 [0.00, 1.31]

 
 

Analysis 5.1.   Comparison 5 Nitric oxide donors versus combination of
tocolytics, Outcome 1 Prolongation of pregnancy greater than 48 hours.

Study or subgroup Nitric oxide Combination Risk Ratio Weight Risk Ratio

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

He 2002 27/30 24/30 100% 1.13[0.91,1.39]

   

Total (95% CI) 30 30 100% 1.13[0.91,1.39]

Total events: 27 (Nitric oxide), 24 (Combination)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.07(P=0.28)  

Favours combination 100.1 50.2 20.5 1 Favours nitric oxide
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Analysis 5.2.   Comparison 5 Nitric oxide donors versus combination of tocolytics, Outcome 2 Caesarean section.

Study or subgroup Nitric oxide Combination Risk Ratio Weight Risk Ratio

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

Szulc 2000 6/30 4/30 100% 1.5[0.47,4.78]

   

Total (95% CI) 30 30 100% 1.5[0.47,4.78]

Total events: 6 (Nitric oxide), 4 (Combination)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours nitric oxide 100.1 50.2 20.5 1 Favours combination

 
 

Analysis 5.3.   Comparison 5 Nitric oxide donors versus combination of tocolytics, Outcome 3 Headache.

Study or subgroup Nitric oxide Combination Risk Ratio Weight Risk Ratio

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

Szulc 2000 26/30 2/30 100% 13[3.38,49.96]

   

Total (95% CI) 30 30 100% 13[3.38,49.96]

Total events: 26 (Nitric oxide), 2 (Combination)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.73(P=0)  

Favours nitric oxide 1000.01 100.1 1 Favours combination

 
 

Analysis 5.4.   Comparison 5 Nitric oxide donors versus combination of tocolytics, Outcome 4 Flushing.

Study or subgroup Nitric oxide Combination Risk Ratio Weight Risk Ratio

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

Szulc 2000 2/30 12/30 100% 0.17[0.04,0.68]

   

Total (95% CI) 30 30 100% 0.17[0.04,0.68]

Total events: 2 (Nitric oxide), 12 (Combination)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.49(P=0.01)  

Favours nitric oxide 1000.01 100.1 1 Favours combination

 
 

Analysis 5.5.   Comparison 5 Nitric oxide donors versus combination of tocolytics, Outcome 5 Nausea.

Study or subgroup Nitric oxide Combination Risk Ratio Weight Risk Ratio

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

Szulc 2000 6/30 4/30 100% 1.5[0.47,4.78]

   

Total (95% CI) 30 30 100% 1.5[0.47,4.78]

Total events: 6 (Nitric oxide), 4 (Combination)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.69(P=0.49)  

Favours nitric oxide 1000.01 100.1 1 Favours combination
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Analysis 5.6.   Comparison 5 Nitric oxide donors versus combination of tocolytics, Outcome 6 Tachycardia.

Study or subgroup Nitric oxide Combination Risk Ratio Weight Risk Ratio

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

Szulc 2000 1/30 22/30 100% 0.05[0.01,0.32]

   

Total (95% CI) 30 30 100% 0.05[0.01,0.32]

Total events: 1 (Nitric oxide), 22 (Combination)  

Heterogeneity: Not applicable  

Test for overall effect: Z=3.12(P=0)  

Favours nitric oxide 1000.01 100.1 1 Favours combination

 
 

Analysis 5.7.   Comparison 5 Nitric oxide donors versus combination of tocolytics, Outcome 7 Chest pain/tightness.

Study or subgroup Nitric oxide Combination Risk Ratio Weight Risk Ratio

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

Szulc 2000 0/30 6/30 100% 0.08[0,1.31]

   

Total (95% CI) 30 30 100% 0.08[0,1.31]

Total events: 0 (Nitric oxide), 6 (Combination)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.77(P=0.08)  

Favours nitric oxide 1000.01 100.1 1 Favours combination

 

 

A P P E N D I C E S

Appendix 1. Search methods used in the previous version of the review

For the Duckitt 2002 review, we used the search strategy developed for the Cochrane Pregnancy and Childbirth Group as a whole. The
full list of journals and conference proceedings as well as the search strategies for the electronic databases, which are searched by the
Group on behalf of its reviewers, are described in detail in the 'Search strategies for the identification of studies section' within the editorial
information about the Cochrane Pregnancy and Childbirth Group. Briefly, the Group searches on a regular basis MEDLINE, the Cochrane
Controlled Trials Register and reviews the Contents tables of a further 38 relevant journals received via ZETOC, an electronic current
awareness service.

Relevant trials, which are identified through the Group's search strategy, are entered into the Group's Specialised Register of Controlled
Trials. Please see Review Group's details for more detailed information. Date of last search: March 2002.

In addition, the Cochrane Controlled Trials Register (CCTR) (The Cochrane Library, Issue 1, 2002) was searched using the following terms:

#1 NITROGLYCERIN*:ME
#2 NITROGLYCERIN
#3 (GLYCERYL next TRINITRATE*)
#4 GTN
#5 (NITRIC next (OXIDE next DONOR*))
#6 (NITRIC next OXIDE)
#7 (SODIUM next NITROPRUSSIDE)
#8 ISOSORBIDE-DINITRATE*:ME
#9 (ISOSORBIDE next DINITRATE)
#10 NONOATES*
#11 NITROSOGLUTATHIONE
#12 FK409

Nitric oxide donors for treating preterm labour (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

49



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

#13 LABOR-PREMATURE*:ME
#14 (PRETERM near LABOR)
#15 (PRETERM near LABOUR)
#16 (PREMATURE near LABOR)
#17 (PREMATURE near LABOUR)
#18 TOCOLY*
#19 (((((((((((#1 or #2) or #3) or #4) or #5) or #6) or #7) or #8) or #9) or
#10) or #11) or #12)
#20 (((((#13 or #14) or #15) or #16) or #17) or #18)
#21 (#19 and #20)

#1 NITROGLYCERIN*:ME
#2 NITROGLYCERIN
#3 (GLYCERYL next TRINITRATE*)
#4 GTN
#5 (NITRIC next (OXIDE next DONOR*))
#6 (NITRIC next OXIDE)
#7 (SODIUM next NITROPRUSSIDE)
#8 ISOSORBIDE-DINITRATE*:ME
#9 (ISOSORBIDE next DINITRATE)
#10 NONOATES*
#11 NITROSOGLUTATHIONE
#12 FK409
#13 LABOR-PREMATURE*:ME
#14 (PRETERM near LABOR)
#15 (PRETERM near LABOUR)
#16 (PREMATURE near LABOR)
#17 (PREMATURE near LABOUR)
#18 TOCOLY*
#19 (((((((((((#1 or #2) or #3) or #4) or #5) or #6) or #7) or #8) or #9) or
#10) or #11) or #12)
#20 (((((#13 or #14) or #15) or #16) or #17) or #18)
#21 (#19 and #20)

Appendix 2. Methods used to assess trials included in previous versions of this review

The following methods were used to assess Bisits 1998; El-Sayed 1999; Lees 1999; Smith 1999; Wani 2004 (1999 paper); Lees 1999 (1999
paper by Black et al); Hogberg 1998.

Studies were reviewed by two independent reviewers (S Thornton, K Duckitt) to determine if they met the inclusion criteria and to grade
the methodological quality. Any disagreement was resolved by discussion until a consensus was reached. Methods for the consideration of
trials for inclusion, evaluation of methodological quality, trial data extraction and processing was undertaken as described in the Cochrane
Handbook (Clarke 2000). Methodological quality was categorised as low, moderate or high risk of bias depending on randomisation
methods, allocation concealment, blinding and use of placebo. All eligible trials were included in the initial analysis. It was planned to
assess the influence of trial quality on the findings of the review by conducting a sensitivity analysis of high versus low quality. High quality
trials were those classified as having a low risk of bias (Clarke 2000). An a priori decision was made to exclude trials when outcome data
were unavailable for more than 20% of participants, in order to minimise attrition bias. Data were abstracted independently by the two
reviewers and checked and entered by one (K Duckitt). Results are presented using risks (RR) for categorical data and weighted mean
diFerence (WMD) for variables measured on a continuous scale and will include 95% confidence intervals.

The review will assess the eFects of nitric oxide donors when compared with:

- placebo or no treatment;
- any other tocolytic agent.

It was planned to carry out subgroup analyses as determined below to try and clarify in which particular circumstances surrounding
preterm labour, if any, nitric oxide donors may exert an eFect.

A priori sub-group analyses:

• treatment commenced prior to 24 weeks' gestation;

• treatment commenced between 24 and 34 weeks' gestation;

• treatment commenced at or greater than 34 weeks' gestation;
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• treatment commenced with cervical dilatation < 3 cm;

• treatment commenced with cervical dilatation equal to or > 3 cm;

• treatment commenced prior to membrane rupture;

• treatment commenced aPer membrane rupture;

• single gestation;

• multiple gestation;

• non transdermal administration;

• transdermal administration.

W H A T ' S   N E W

 

Date Event Description

16 December 2013 New citation required but conclusions
have not changed

Search updated on 1 December 2013. Seven new trials added
(Amorim 2009; Bisits 2004; Haghighi 2005; He 2002; Schleussner
2001; Smith 2007; Szulc 2000).

16 December 2013 New search has been performed The updated version of the review now includes data from 12
randomised controlled trials. Core outcomes for tocolysis re-
views added.

 

H I S T O R Y

Protocol first published: Issue 4, 2000
Review first published: Issue 3, 2002

 

Date Event Description

5 July 2011 Amended Search updated. Twenty-four reports added to Studies awaiting
classification.

4 November 2008 Amended Converted to new review format.

 

C O N T R I B U T I O N S   O F   A U T H O R S

ST wrote the background. ST and KD wrote the original protocol and first edition of the review. KD and OO assessed the trials for inclusion
and exclusion, performed data extraction and assessed risk of bias for this review update. KD was responsible for data input. TD checked
data input, updated the methods section and wrote the results section. All authors contributed to the final editing and take responsibility
for the overall discussion and conclusions of the review.

D E C L A R A T I O N S   O F   I N T E R E S T

ST provides commercial consultancy advice. None of these companies make any of the drugs included in the review. KD has received
honoraria from Merck, Bayer and Actavis. None of these companies produce tocolytics. TD has been paid from a grant from WHO for work
on this review; WHO has had no influence over the findings or conclusions of the review.

S O U R C E S   O F   S U P P O R T

Internal sources

• NuField Department of Obstetrics and Gynaecology, Oxford University, UK.

For the first edition of this review

• University of Warwick, UK.
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For the first edition of this 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

Analysis 1.17 assessed a non-prespecified composite outcome: serious infant morbidity or mortality. This is one of the core outcomes,
which has been added to this review for the 2014 update.

Clinically relevant outcomes for trials of tocolysis for inhibiting preterm labour have been prespecified following consultation with the
editors and authors of individual Cochrane reviews. Consensus was reached on a number of ‘core’ outcomes, as outlined in the methods
section. These will be included in all tocolysis reviews. In addition to these core outcomes, individual teams may include other outcomes
as necessary.
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