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Background Preterm birth is the leading cause of neonatal

mortality and morbidity in developed countries. Whether

continued tocolysis after 48 hours of rescue tocolysis improves

neonatal outcome is unproven.

Objectives To evaluate the effectiveness of maintenance tocolytic

therapy with oral nifedipine on the reduction of adverse neonatal

outcomes and the prolongation of pregnancy by performing an

individual patient data meta-analysis (IPDMA).

Search strategy We searched PubMed, Embase, and Cochrane

databases for randomised controlled trials of maintenance

tocolysis therapy with nifedipine in preterm labour.

Selection criteria We selected trials including pregnant women

between 24 and 366/7 weeks of gestation (gestational age, GA)

with imminent preterm labour who had not delivered after

48 hours of initial tocolysis, and compared maintenance

nifedipine tocolysis with placebo/no treatment.

Data collection and analysis The primary outcome was perinatal

mortality. Secondary outcome measures were intraventricular

haemorrhage (IVH), necrotising enterocolitis (NEC), infant

respiratory distress syndrome (IRDS), prolongation of pregnancy,

GA at delivery, birthweight, neonatal intensive care unit

admission, and number of days on ventilation support. Pre-

specified subgroup analyses were performed.

Main results Six randomised controlled trials were included in

this IPDMA, encompassing data from 787 patients (n = 390 for

nifedipine; n = 397 for placebo/no treatment). There was no

difference between the groups for the incidence of perinatal death

(risk ratio, RR 1.36; 95% confidence interval, 95% CI 0.35–5.33),
intraventricular haemorrhage (IVH) ≥ grade II (RR 0.65; 95% CI

0.16–2.67), necrotising enterocolitis (NEC) (RR 1.15; 95% CI

0.50–2.65), infant respiratory distress syndrome (IRDS) (RR 0.98;

95% CI 0.51–1.85), and prolongation of pregnancy (hazard ratio,

HR 0.74; 95% CI 0.55–1.01).

Conclusion Maintenance tocolysis is not associated with improved

perinatal outcome and is therefore not recommended for routine

practice.

Keywords Individual participant data meta-analysis, maintenance

tocolysis, nifedipine, outcome, preterm birth.

Tweetable abstract Nifedipine maintenance tocolysis is not

associated with improved perinatal outcome or pregnancy

prolongation.
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Introduction

Preterm birth, defined as birth before 37 weeks of gesta-

tion, has an incidence between 5 and 11%, and the rates

are increasing.1,2 Preterm birth is the leading cause of

neonatal mortality and morbidity in developed countries:

75% of perinatal deaths and more than half of childhood

neurological morbidities are caused by preterm birth.3Be-

sides the high burden of disease for child and family,

preterm birth results in high costs for medical care,

health insurance, social support systems, and special edu-

cation.4,5

To improve outcomes, women with imminent preterm

labour receive tocolytic therapy and antenatal corticos-

teroids in most perinatal care centres. The goal of initial

tocolysis is to delay delivery for at least 48 hours, as this

allows antenatal corticosteroid treatment to improve fetal

lung maturation and allows for maternal transfer to a ter-

tiary health care centre with a neonatal intensive care unit

(NICU).6

Whether continued tocolysis after 48 hours further

improves neonatal outcome is subject to debate. Because of

its oral administration and minimal side effects the calcium

antagonist nifedipine could be a potential tocolytic for

maintenance therapy.7

Recently, an aggregated data meta-analysis on nifedipine

maintenance tocolysis was published.8 This study found a

prolongation of pregnancy in women treated with nifedip-

ine maintenance tocolysis (mean difference, MD 5.35 days;

95% confidence interval, 95% CI 0.49–10.21), based on

four trials. No improvements of maternal or infant out-

comes were found.

Meta-analyses generally use aggregated data from pub-

lished articles. Because studies might use different out-

comes and subgroup definitions, pooling of aggregated

data has its difficulties. Instead, individual patient data can

be used in the meta-analysis in an attempt to overcome

this problem by standardising outcome measures and per-

forming subgroup analyses for which aggregated data were

not available.9–11 Moreover, performing an individual par-

ticipant data meta-analysis (IPDMA) avoids bias caused by

selective reporting, as all collected data are included, and it

provides standardisation of inclusion and exclusion criteria

across studies.9 By performing an IPDMA, more reliable

conclusions on the effect of maintenance nifedipine tocoly-

sis are provided.

We performed an IPDMA including randomised clinical

trials on nifedipine maintenance tocolysis compared with

placebo/no treatment in women with preterm labour. This

study aims to provide clinicians with the best available

evidence on the effectiveness of nifedipine maintenance

tocolysis.

Methods

This IPDMA was conducted according to a prospectively

prepared protocol (Appendix S2), following the Preferred

Reporting Items for Systematic reviews and Meta-analyses

(PRISMA) guidelines for the meta-analysis of randomised

controlled trials.12

Sources and search strategy
We searched PubMed, Embase, and Cochrane databases for

trials of maintenance tocolysis therapy with nifedipine in

preterm labour. We used the keywords ‘preterm’, ‘labour’,

and ‘nifedipine’. The complete list of search terms is pre-

sented in Appendix S1. Furthermore, we searched clinical-

trials.gov and isrctn.com for continuing or unpublished

studies. The last search was conducted on 28 Septem-

ber 2014. The complete search strategy is presented in

Appendix S1.

Eligibility criteria and study selection
The following preselected criteria justified inclusion in this

IPD analysis: (1) the study included women between 240/7

and 366/7 weeks of gestation with threatened preterm

labour; (2) randomised controlled trial comparing mainte-

nance tocolysis by oral nifedipine with placebo or no treat-

ment; (3) the intervention was started after an initial

course of tocolytics and a completed course of corticos-

teroids.

Corresponding authors of eligible studies were

approached and asked to participate in the IPDMA and to

send their original study database. The original databases

were pooled into one database and assessed for quality (e.g.

discrepancies between published and shared data). In cases

where study quality was not clear from the published arti-

cle or trial protocol, the authors were contacted for clarifi-

cation. The risk of bias of the included studies was assessed

independently by two reviewers (GD and EvV) and by the

authors of the original study using the risk-of-bias tool

developed by the Cochrane Collaboration.13 This includes

the assessment of adequate sequence generation, allocation

concealment, blinding of participants and personnel, and

blinding for outcome measures, incomplete outcome

data, and other sources of bias.13 Selective reporting of out-

come was not considered as a relevant bias in this IPDMA,

as original databases are used instead of reported out-

comes.

Outcomes
The primary outcome was perinatal death, defined as

intrauterine fetal death and death of the neonate before

discharge. The following neonatal morbidities were evalu-

ated as secondary outcomes: intraventricular haemorrhage

(IVH) ≥ grade II; necrotising enterocolitis (NEC); and
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infant respiratory distress syndrome (IRDS). Additionally,

perinatal death and these morbidities were combined in a

composite adverse perinatal outcome, scoring ‘adverse peri-

natal outcome’ when a child had died or had one or more

of these morbidities. Other secondary outcomes were pro-

longation of pregnancy, gestational age at delivery, birth-

weight, length of admission to a neonatal intensive care

unit (NICU), and days on ventilation support. Prolonga-

tion of pregnancy was calculated as the number of days

between the date of randomisation and the date of deliv-

ery.

Subgroups
Pre-specified subgroup analyses were performed to assess the

effect of maintained nifedipine treatment within the follow-

ing groups: (1) intact or ruptured membranes at study enrol-

ment; (2) singleton or multiple gestation; (3) cervical length

of <25 mm at study enrolment; and (4) gestational age at

randomisation (classified as 240/7–256/7 weeks of gestation,

260/7–276/7 weeks of gestation, 280/7–296/7 weeks of gesta-

tion, 300/7–316/7 weeks of gestation, 320/7–336/7 weeks of ges-

tation, and 340/7–366/7 weeks of gestation). Subgroup

analyses were performed for the primary outcome and pro-

longation of pregnancy only.

Statistical analyses
Analyses were conducted on an intention-to-treat basis.

Data on baseline characteristics were collected and compa-

rability between the two study groups was assessed within

each study and in the complete data set. Continuous vari-

ables were presented as means with standard deviations

(SDs) or as medians or geometric means with interquar-

tile ranges (IQRs), as appropriate. Dichotomous or cate-

gorical variables were presented as the number and

percentage of the study-specific or total study population.

For binomial outcomes, we used a mixed model with a

log link, thus resulting in risk ratios (RRs) with 95% con-

fidence intervals (95% CIs). These models included a ran-

dom intercept to account for differences in prevalence

between studies, and a random slope to account for dif-

ferences in treatment effect between studies. A normal

distribution was assumed for random effects (on the log-

odds scale). We specified an unstructured variance–
covariance matrix. In the analysis on child level, a residual

(i.e. Generalized Estimating Equations type) compound

symmetry matrix was used to account for correlations

between children’s (from the same mother) outcomes.14

Continuous outcomes were analysed using a linear mixed

model to compare means, or using linear quantile mixed

models to compare medians. Time-to-delivery analysis was

performed with a mixed-effects Cox proportional hazards

regression analysis, with a random slope for each study,

resulting in a hazard ratio (HR) with 95% CI.

Heterogeneity across trials was assessed using the I2 mea-

sure and the values were interpreted as follows: 0% indi-

cates no observed heterogeneity; 25, 50, and 75% indicate

low, moderate, and high heterogeneity, respectively.15 Addi-

tionally, heterogeneity was assessed using s2.
Subgroup effects were investigated using an interaction

term between subgroup and treatment in the regression

model. When the interaction term was found to be signifi-

cant (P < 0.10), we performed a stratified analysis follow-

ing the analysis plan described above to investigate the

effect of nifedipine treatment versus control treatment in

different strata of the subgroups. Subgroup analyses were

performed for the primary outcome of perinatal death and

for prolongation of pregnancy only. Statistical analyses and

data preparation were performed using R 3.1.1 (R Develop-

ment Core Team),16 SAS 9.3 (SAS Institute Inc., Cary, NC,

USA), and SPSS 20 (IBM SPSS Statistics for Windows, IBM

Corp., Armonk, NY, USA).

Results

Study selection
The literature search resulted in 439 studies, 21 of which

were considered potentially eligible. A search on clinicaltri-

als.gov resulted in two more suitable trials; however, one

of these had not yet started with inclusions and the second

had been terminated for unknown reasons. Details on

study selection and reasons for exclusion are specified in

Figure S1. Six eligible trials remained after the extensive

search.17–22 Details of the search strategy are available upon

request. The research groups of these trials were

approached and they all agreed to participate in the

IPDMA. Their original databases were used to construct

the IPDMA data set.

Study characteristics
We included six trials encompassing data for 390 women

treated with nifedipine maintenance tocolysis and 397

women with placebo or no treatment. The study character-

istics of individual studies are available in Table S1. Three

trials evaluated maintenance nifedipine treatment against

no treatment,18,20,21 and three trials evaluated maintenance

nifedipine treatment against placebo.17,19,22 A detailed

description of the treatment protocol can be found in

Table S1. The sample size ranged from 6422 to 40617

women. Five studies primarily assessed for the prolongation

of pregnancy,18–22 whereas a sixth study used a composite

of adverse neonatal outcomes as the primary outcome mea-

sure.17 The study of Roos et al.17 included women with

and without ruptured membranes, whereas all other trials

excluded women with ruptured membranes at first exami-

nation. Two studies excluded multiple gestation pregnan-

cies,20,22whereas the other trials included both singleton
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and multiple gestation pregnancies. Data concerning the

second twin could not be retrieved from the study of Carr

et al.,18 and the trial of Parry et al.22 only included women

with a positive fetal fibronectin test.

Risk of bias within studies
Overall, the risk of bias was considered moderate in the

judgement of both reviewers and authors (Appendix S1).

The risk of performance bias and detection bias were

scored high for three studies because they were not placebo

controlled.18,20,21 In one trial randomisation was performed

sequentially by doctors instead of using computerised ran-

domisation.21

Heterogeneity across studies
There was a moderate to high heterogeneity for gestational

age at delivery (I2 71%), prolongation of pregnancy (I2

70%), and ventilation support (I2 54%). For IRDS, there

was low heterogeneity across studies (I2 39%). For all other

outcomes heterogeneity across studies was negligible.

Results of IPDMA (synthesis of studies)
Baseline characteristics for the maintenance nifedipine

treatment group and control group were comparable, both

overall (Table 1) and separately per study (Table S2).

Table S3 summarises the availability of data among the

studies.

Maternal and perinatal outcomes for the individual trials

and in the overall IPD are presented in Table S4 and

Table 2. The incidence of perinatal death was 2% in the

nifedipine group and 1% in the control group (RR 1.36;

95% CI 0.35–5.33; Table 2). No evidence of differences was

found between the nifedipine and control groups for the

incidence of IVH ≥ grade 2 (1 versus 2%; RR 0.65;

95% CI 0.16–2.67), NEC (2 versus 2%; RR 1.15; 95% CI

0.50–2.65), IRDS (15 versus 15%; RR 0.98; 95% CI 0.51–
1.85), nor in the incidence of the composite of adverse

neonatal outcome (18 versus 18%; RR 0.98; 95% CI 0.54–
1.76). The prolongation of pregnancy did not statistically

significantly differ between both groups, with a median

prolongation of 33 days (IQR 13–55 days) in the nifedipine

group and 30 days (IQR 7.8–55.0 days) in the control

group (HR 0.74; 95% CI 0.55–1.01). The Kaplan–Meier

curve (Figure 1) demonstrated a log-rank test with

P = 0.11, indicating no statistically significant difference in

the prolongation of pregnancy between both groups. Fur-

thermore, no statistically significant differences were found

between the two groups for gestational age at delivery,

NICU admission rates, length of admission in days, and

duration of ventilation support (Table 2). Birthweight was

significantly higher in the nifedipine group (mean differ-

ence 51 g; 95% CI 3.7–99.0 g).

Subgroup analyses
Nifedipine had a significant interaction (P < 0.10) for the

outcome of perinatal death with the following subgroups

(Table 3): (1) ruptured membranes (P = 0.036); (2) mul-

tiple gestation pregnancy (P = 0.037); and (3) cervical

length of ≤25 mm (P = 0.045). Stratified subgroup analy-

sis for perinatal death according to ruptured membranes

(yes/no), multiple pregnancy (yes/no), or cervical length

of <25 mm or ≥25 mm indicated no benefit of nifedipine

over placebo/no treatment. No interaction effect of

nifedipine was found for the outcome of prolongation of

pregnancy.

Discussion

Main findings
This IPDMA on six randomised clinical trials, encompass-

ing data for 787 women with imminent preterm labour

and 922 infants, showed that nifedipine maintenance tocol-

ysis does not improve adverse neonatal outcome or prolon-

gation of pregnancy when compared with placebo/no

treatment. Birthweight was significantly higher in the

nifedipine group (mean difference 51 g; 95% CI 3.7–
99.0 g), but this difference of 51 g is not likely to be clini-

cally relevant.

Table 1. Baseline demographics and clinical characteristics of

IPDMA

Characteristics IPDMA

Nifedipine

(n = 390)

Placebo/no

treatment

(n = 397)

Age, mean (SD) years 28.7 (5.8) 28.8 (5.7)

Ethnicity, n (%)

Caucasian 244 (63) 236 (60)

Asian 57 (15) 58 (15)

African 30 (8) 35 (9)

Other 50 (13) 60 (15)

Nulliparous, n (%) 201 (52) 178 (45)

Prior preterm birth, n (%) 59 (24) 80 (31)

Gestational age at study

entry, mean (SD) weeks

30.1 (2.6) 29.9 (2.4)

Multifetal gestation, n (%) 59 (15) 73 (18)

PPROM at study entry, n (%) 55 (14) 53 (13)

Vaginal examination at study

entry, median (IQR)

Dilatation (cm) 1.0 (0.0–2.0) 1.0 (0.0–2.0)

Effacement (%) 50 (50–75) 50 (50–75)

Length (mm) 23 (15–35) 20 (15–30)

IQR, interquartile range; NA, not available; pPROM, premature

preterm rupture of membranes; SD, standard deviation.

Information on treatment regime can be found in Table S1.
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Strengths and limitations
There are several limitations that need consideration.

First, because not all studies evaluated neonatal morbidi-

ties and the incidence of severe morbidities is rather low,

there remains a somewhat limited power to detect differ-

ences in IVH, NEC, and IRDS. Initially, a composite

score of adverse perinatal outcome was chosen as the

outcome of primary interest, consisting of perinatal death

and neonatal morbidity (IVH, NEC, and IRDS); however,

as two trials did not report data on neonatal morbid-

ity,20,22 we decided to take perinatal death as the primary

outcome measure. Information concerning need and

length of ventilation support was not available for three

trials.20–22 Unfortunately, for some trials it was impossible

to retrospectively collect information on these missing

outcomes because the trials had been conducted too long

ago. The researchers of one trial could not retrieve data

of both neonates in twin pregnancies, except in the case

of perinatal death.18 Despite the large number of patients

analysed, subgroup analysis could not be calculated for

every outcome because of low numbers. These low num-

bers are explained by the low prevalence of neonatal

morbidities. In addition, because of the different exclu-

sion criteria and outcome measures within the original

trials, subgroup analyses could not always be based on all

trials. This IPDMA includes all data on the topic, but we

cannot rule out that the sample size was too small to

detect statistical significance in the outcomes of

Table 2. Maternal and perinatal outcomes for IPD meta analysis

Characteristics IPDMA

Nifedipine (n = 390) Placebo/no treatment (n = 397) Statistical analysis

Maternal outcomes HR (95% CI) I2 (%) s2

Gestational age at delivery, median (IQR) weeks 36.0 (32.6–38.0) 35.4 (32.0–37.9) 0.68 (0.46–1.02) 71 0.17

Prolongation of pregnancy, median (IQR) days 33 (13–55) 30 (7.8–55) 0.74 (0.55–1.01) 70 0.17

Perinatal outcomes* (n = 449) (n = 446) Mean difference (95% CI)

Birthweight, mean (SD), g 2398 (827) 2371 (817) 51 g (3.7–99) 0 0

RR (95% CI)

Perinatal death, n (%) 7 (2) 6 (1) 1.36 (0.35–5.33) 0 0

IVH, n (%)** 5 (1) 9 (2) 0.65 (0.16–2.67) 0 0

NEC, n (%)** 8 (2) 7 (2) 1.15 (0.50–2.65) 0 0

IRDS, n (%)** 52 (15) 54 (15) 0.98 (0.51–1.85) 39 0.12

Adverse outcome, n (%)**,*** 64 (18) 63 (18) 0.98 (0.54–1.76) 32 0.08

NICU admission, n (%)**** 157 (37) 157 (38) 0.89 (0.78–1.02) 0 0

Ventilation support, n (%)***** 89 (33) 85 (30) 1.37 (0.72–2.62) 54 0.30

Median difference (95% CI)

NICU admission length, geometric mean (IQR) days**** 10 (5–23) 10 (5–24) �0.03 (�3.5, 3.4) 0 0

Ventilation support length, median (IQR), days***** 3 (2–7) 3 (2–6) �0.02 (�1.9, 1.8) NC NC

CI, confidence interval; HR, hazard ratio; IQR, interquartile range; IRDS, infant respiratory distress syndrome; IVH, intraventricular

haemorrhage ≥ grade II; NA, not available; NC, not calculated; NEC, necrotising enterocolitis; NICU, neonatal intensive care unit; RR, risk ratio;

SD, standard deviation.

The number of children with information on length of ventilation support (those not admitted were set to missing) was too low on an individual

study level to reliably calculate I2 and s2.
*Data are calculated on neonatal level; in the case of data from Carr et al.18 this was only the first twin.

**Variable contains no data from the trials of Uma et al. and Parry et al.20,22

***Composite of perinatal death, IVH, NEC, and IRDS.

****NICU admission length contains no data from the trial of Sayin et al.21 Percentages are calculated from the total number of neonates

admitted to an NICU.

*****Ventilation support contains only data from the trials of Roos et al.,17 Carr et al.,18 and Lyell et al.19

1757ª 2016 Royal College of Obstetricians and Gynaecologists

Nifedipine maintenance tocolysis meta-analysis



subgroups. It is unlikely that clinically relevant outcomes

would not be detected with the current analysis.

This IPDMA includes all trials, according to our current

knowledge, that assessed the effects of maintenance nifedip-

ine tocolysis compared with a control group on perinatal

death, prolongation of pregnancy, and adverse neonatal

outcome. Research groups that have not yet published their

data were willing to participate. Gathering all data for an

IPDMA is generally time consuming and can often be diffi-

cult because not all research groups identified are willing to

share their data. By analysing individual patient data, we

overcame the problem of selective reporting. For example,

our analysis on perinatal mortality was based on six studies

encompassing 922 infants, whereas the aggregated data

analysis of Gaunekar was based on two studies encompass-

ing 133 infants, and the analysis on prolongation of preg-

nancy was based on four studies of 175 women,8 whereas

we were able to analyse data on all 787 women. A second

strength of our IPDMA is that it enables us to overcome

the problem of differences in definitions of outcome mea-

sures. As a result of differences across studies in, for exam-

ple, the definition of IVH, the Cochrane review only

provides aggregated data on IVH versus no IVH, whereas

we were able to conduct analysis on the frequency of

IVH ≥ grade 2, which is a clinically more relevant outcome

measure. Therefore, we feel that our IPDMA has high addi-

tive value and provides clinicians with the best available

evidence on nifedipine maintenance tocolysis.

Interpretation
This meta-analysis is the first that evaluated all available

evidence of maintenance nifedipine treatment in imminent
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Figure 1. Prolongation of pregnancy maintenance nifedipine tocolysis,

compared with control group. Data are based on Kaplan–Meier analysis.

Hazard ratio of prolongation of pregnancy 0.85 (95% CI 0.71–1.02).

Table 3. Subgroup analyses

Perinatal death (n/N) Prolongation of pregnancy [median (IQR)]

Nifedipine Atosiban P value for

interaction

RR (95% CI) Nifedipine Atosiban P value for

interaction

HR (95% CI)

Ruptured membranes

Yes 3/64 2/65 0.036 1.52 (0.51–4.56)* 14 (3.5–37) 13 (4.0–26) 0.97 0.87 (0.59–1.30)

No 3/378 4/396 1.29 (0.08–20) 35 (16–56) 35 (11–57) 0.80 (0.62–1.04)

Multiple pregnancy

Yes 3/113 1/138 0.037 3.66 (0.76–18) 25 (8.5–41) 30 (7.0–46) 0.25 1.19 (0.81–1.75)

No 4/331 5/323 0.95 (0.19–4.69) 35 (14–56) 30 (8.0–57) 0.75 (0.56–1.003)

GA at randomisation (weeks)

240/7–256/7 1/12 0/10 0.85 NC 18 (8.0–86) 83 (50–91) 0.90 1.55 (0.47–5.13)

260/7–276/7 2/82 1/84 2.04 (1.77–2.37) 43 (11–68) 46 (7.0–74) 1.09 (0.73–1.64)

280/7–296/7 2/121 2/122 1.02 (0.89–1.17) 42 (13–66) 41 (13–62) 0.98 (0.69–1.38)

300/7–316/7 1/100 1/107 1.07 (0.95–1.21)* 28 (10–45) 30 (12–47) 0.96 (0.60–1.52)

320/7–336/7 1/37 0/49 NC 27 (17–37) 23 (12–40) 0.71 (0.33–1.52)

340/7–366/7 0/2 0/1 NC 28 (24–31) 28** NC

Cervical length <25 mm

Yes 3/114 1/126 0.045 NC 29 (11–52) 36 (14–50) 0.66 1.10 (0.78–1.56)

No 2/84 2/76 0.90 (0.18–4.58)* 49 (28–68) 58 (31–71) 1.27 (0.77–2.08)

NC, not calculated because of small numbers or not presented because of large standard errors.

*No residual compound symmetry matrix used because of the low number of events and/or studies (two).

**n = 1, so no IQR presented.
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preterm labour, compared with placebo or no treatment,

using individual patient data. Recently, a Cochrane meta-

analysis for maintenance therapy with calcium-channel

blockers was published.8 The six trials included in their

meta-analysis were the same as those included in this

IPDMA, although their results were based on aggregated

data retrieved from the articles or abstracts, whereas our

results are based on IPD. They reported an increased mean

prolongation of pregnancy in favour of the nifedipine

group (+5.35 days; 95% CI 0.49–10.21 days), based on four

trials that included a total of 275 women.8 The largest trial

by Roos et al.17 (406 participants) was not included

because prolongation of pregnancy was reported as a med-

ian and interquartile range instead of a mean with SD.

Using IPD we were able to include data from all six trials

and analyses showed that there was no statistically signifi-

cant prolongation of pregnancy with nifedipine treatment.

There are many outcomes in the Cochrane meta-analysis

that are based on only one, two, or three trials as a result of

differences in reporting or limited information, in the case

of published abstracts.8 As we had IPD available from all tri-

als, even unpublished studies, the information on which our

results are based is more comprehensive and therefore more

reliable. Especially for neonatal outcomes and subgroups

not reported in the primary trials, the IPDMA is a valuable

addition to the Cochrane meta-analysis.

Moreover, the availability of IPD allowed for uniform

cut-off values over trials, e.g. when performing subgroup

analysis, thereby solving the problem of having different

cut-off values when meta-analysing aggregated data.

Conclusion

We established that overall, substantiated with the current

best evidence available, maintenance tocolysis with nifedipine

after the first 48 hours has no additional value for the reduc-

tion of perinatal mortality, adverse neonatal outcome, or

prolongation of pregnancy. Although nifedipine is known to

be less likely to cause maternal side effects when compared

with other tocolytics such as beta-mimetics or magnesium

sulphate, some case reports found associations with serious

maternal side effects like pulmonary oedema, hypoxia,

myocardial infarction, atrial fibrillation, and severe maternal

hypotension.23–25 Besides, as nifedipine crosses the placenta

easily,26,27 maintenance tocolysis exposes the fetus to medica-

tion with unknown effects on fetal development. As we

found no effect of maintenance tocolysis in the reduction of

perinatal morbidity and mortality, we feel that nifedipine

maintenance tocolysis should not be used in routine practice.
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