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ABSTRACT
Objectives  Preterm birth (PTB) is a major cause of 
neonatal morbidity and mortality worldwide. Effective use 
of tocolytic agents may improve perinatal outcomes. This 
study aims to compare the effectiveness and safety of 
nifedipine and magnesium sulfate in the treatment of PTB.
Design  A systematic review and meta-analysis.
Data sources  China National Knowledge Infrastructure, 
China Science and Technology Journal Database, 
WanFang, PubMed, Embase, Web of Science and Cochrane 
were searched from inception to 1 December 2024.
Eligibility criteria  We included randomised controlled 
trials (RCTs) and cohort studies that compare the efficacy 
and safety of magnesium sulfate versus nifedipine in 
treating PTB.
Data extraction and synthesis  Two researchers 
independently screened studies and extracted data. Risk 
of bias was assessed using the Cochrane risk-of-bias 
assessment tool for RCTs and the modified Newcastle-
Ottawa Scale for non-randomised studies. Meta-analysis 
was conducted using Review Manager V.5.4.
Results  In all, 50 articles were included in this review, 
comprising 6072 cases (n=3014 for the magnesium 
sulfate group; n=3058 for the nifedipine group). Compared 
with the magnesium sulfate group, the nifedipine group 
was more favourable in terms of time to onset of action 
and prolongation of days of gestation, as well as higher 
neonatal 1 min Apgar scores. The use of magnesium 
sulfate was associated with a higher incidence of maternal 
side effects, specifically tachycardia, flushing, palpitations, 
dizziness and nausea. In addition, the magnesium sulfate 
group also showed a higher incidence of neonatal 
respiratory distress syndrome than the nifedipine group.
Conclusion  Compared with magnesium sulfate, nifedipine 
is more effective with a faster onset of action and a longer 
prolonging pregnancy. Additionally, nifedipine may be 
safer for fewer maternal side effects and better neonatal 
outcomes. Further studies are needed to confirm the long-
term safety and efficacy of these treatments.

INTRODUCTION
Preterm birth (PTB) refers to delivery before 
37 weeks of gestation.1 The estimated PTB 
rate worldwide in 2020 was expected to be 
9.9%.2 Complications associated with PTB 

include impaired health and growth, cogni-
tive and psychological impairments, and 
early onset of chronic illnesses. They are the 
most prevalent cause of neonatal mortality 
and the primary contributor to death among 
children under the age of 5, accounting for 
36.1% and 17.7%, respectively.3 Additionally, 
the high cost of treating PTB poses a signifi-
cant economic burden for families and soci-
eties.4 Therefore, timely intervention and 
medication are critical for the prevention 
and management of PTB as they are essential 
in reducing maternal and neonatal mortality 
rates and related complications.

Tocolytics, including nifedipine and magne-
sium sulfate, are commonly used to prolong 
gestational age of pregnancy after the diag-
nosis of PTB clinically.5 This provides an 
opportunity for women with imminent PTB 
to receive corticosteroids and magnesium 
sulfate, which can improve neonatal outcomes 
and protect fetal neurodevelopment.6

Nifedipine, a calcium channel blocker, 
has been shown to reduce the likelihood of 
delivery within 7 days of treatment initiation 
and before 34 weeks of gestation, and may 
also reduce adverse neonatal outcomes.7 
However, separate research found that while 
nifedipine may extend gestation for 48 hours 
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	⇒ The study conducted an extensive search across 
multiple databases without language restrictions, 
capturing a wide range of relevant studies.

	⇒ Both maternal side effects and neonatal safety were 
evaluated, offering a comprehensive safety profile.

	⇒ The inclusion of both randomised controlled trials 
and cohort studies enriched the data but may have 
introduced publication bias.

	⇒ The included studies varied geographically, which 
could introduce discrepancies in the diagnostic cri-
teria for preterm birth and treatment protocols.
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or 7 days, it does not effectively prevent delivery prior to 
37 weeks of gestation. Furthermore, there was no signif-
icant improvement in neonatal outcomes.8 Magnesium 
sulfate is widely regarded as the preferred tocolytic agent 
by many obstetricians and perinatologists due to its posi-
tive effects on achieving uterine quiescence rapidly, espe-
cially at higher doses.9 However, some researchers have 
questioned magnesium sulfate’s effectiveness as a toco-
lytic agent and raised concerns about its potential asso-
ciation with fetal and neonatal deaths.10 Nevertheless, 
magnesium sulfate remains a widely used tocolytic agent. 
According to recent research, the results do not estab-
lish significant correlations between prenatal magnesium 
sulfate and adverse neonatal outcomes.11

Despite the widespread use of nifedipine and magne-
sium sulfate in the management of PTB, there remains 
uncertainty regarding their relative effectiveness and 
safety. Although both agents have been studied with other 
tocolytic drugs, no comprehensive review has directly 
compared them in terms of the efficacy of treatment and 
maternal and neonatal outcomes. Therefore, this review 
is needed to clarify the benefits and risks of each treat-
ment and provide guidance for clinical decision-making. 
By synthesising existing evidence, this study aims to offer 
comprehensive and valuable insights into the use of these 
tocolytic agents in the management of PTB and compare 
their effectiveness and safety in treating PTB, specifi-
cally in prolonging pregnancy and evaluating associated 
maternal and fetal outcomes.

METHODS
This systematic review and meta-analysis were conducted 
in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines12 and 
the Meta-Analyses of Observational Studies in Epidemi-
ology checklist.13 The research project has been regis-
tered on the PROSPERO platform (registration number: 
CRD42023481966).

Literature search and selection criteria
We carried out an extensive search of the literature in 
multiple databases, including China National Knowledge 
Infrastructure, China Science and Technology Journal 
Database, WanFang, PubMed, Embase, Web of Science 
and Cochrane. The initial search was conducted from 
inception to May 2023, then was updated in December 
2024 to include the most recent publications. No 
language restrictions were applied. The search aimed 
to identify relevant studies on women with PTB. The 
search terms used included “nifedipine”, “cordipin”, 
“procardia”, “nifangin”, “vascard”, “Magnesium Sulfate”, 
“Heptahydrate Magnesium Sulfate”, “preterm labor”, 
“Labor, Preterm”, “Premature Labor” and “Obstetric 
Labor, Premature” The search strategies are shown in 
online supplemental table S1.

We included randomised controlled trials (RCTs) and 
cohort studies that met the following criteria: (1) the 

study population consisted of pregnant women diag-
nosed with PTB; (2) studies that compared magnesium 
sulfate with nifedipine as tocolytic agents; (3) studies 
that reported on the efficacy and safety profiles of both 
agents; (4) only RCTs and cohort studies were included; 
observational studies, conference articles, letters, reviews 
with insufficient data or lack of clear outcome reporting 
were excluded.

Data extraction
The initial screening of literature titles and abstracts, 
as well as the subsequent assessment of potential eligi-
bility, was conducted independently by two reviewers (JF 
and QL). Duplicate publications were eliminated using 
EndNote software. Data extraction from each eligible 
study was performed using a standardised form. The 
data extracted encompassed various aspects of the study, 
such as the randomisation procedure, blinding methods 
for providers, patients and outcome assessors, exclusions 
and the method used for concealing allocation. Addi-
tionally, the details of the participants were included, 
such as the criteria for inclusion and exclusion, the defi-
nition of PTB, the gestational age at which the partici-
pants entered the trial and the total number of women 
involved. The specifics of the intervention were also docu-
mented, including the loading and maintenance dose, 
route of administration, duration of treatment, possibility 
of retreatment and use of alternative tocolytic therapy. 
Lastly, the outcome indicators were recorded as well. Any 
inconsistencies that emerged throughout the procedure 
were addressed through deliberation, and in the event 
of necessity, two additional (PL and JC) evaluators were 
consulted.

Quality evaluation and risk-of-bias assessment
The included literature in this analysis comprised RCTs 
or cohort studies. The risk of bias in cohort studies was 
evaluated using the modified Newcastle-Ottawa Scale 
(NOS), which is specifically designed to assess the quality 
of non-randomised studies based on three domains: 
study population selection, comparability and exposure 
(outcome).14 The NOS assigns a maximum score of 9 
points, with higher scores indicating a lower risk of bias 
and higher study quality, scores between 4 and 6 suggest 
moderate quality and scores below 3 indicate poor 
quality. A score of 7 or above is typically considered to 
indicate a study with high quality, while scores 4–6 suggest 
a moderate quality and <3 indicate poor quality. For the 
RCTs, the Cochrane risk-of-bias assessment tool was 
employed to evaluate potential bias.15 This tool assesses 
various domains, including selection, performance, 
detection, attrition, reporting and other bias. Risk of bias 
for each domain was categorised as low, high or unclear.

Statistical analysis
Data analysis was executed using Review Manager 
(RevMan) V.5.4 (The Nordic Cochrane Centre, Copen-
hagen, Denmark). For the presentation of quantitative 
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data from individual studies, we used summary relative 
risk (RR) for dichotomous data and mean difference 
(MD) for continuous data, along with their corresponding 
95% CIs.

Heterogeneity of the results among studies was tested 
with the quantity I² values, with I2≥50% considered to indi-
cate significant heterogeneity. Summary estimates were 
computed using random-effects models. If no substantial 
statistical heterogeneity was found, data were combined 
using fixed-effects models.

Outcomes
The outcomes were treatment efficacy, including time 
to drug onset, whether prolongation of gestational age 
was more than 48 hours or 7 days, prolongation age of 
pregnancy; maternal adverse effects, including tachy-
cardia, hypotension, flushing, palpitations, dizziness, 
nausea, headache, gastrointestinal upset; and neonatal 
safety profiles, such as birth weight; neonatal pneu-
monia; neonatal sepsis; necrotising enterocolitis (NEC); 
intraventricular haemorrhage (IVH); respiratory distress 
syndrome (RDS) and Apgar score.

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

RESULTS
Study selection
The findings from the search strategy, including 
sources of identified studies, exclusion process and 
final inclusion, are presented in figure  1. In total, 
1163 records were obtained from the computerised 
database search, with 267 of them being recognised as 
duplicates. After reviewing the titles and abstracts, 683 
papers were excluded, resulting in 213 studies that 
underwent a secondary screening for eligibility. The 
final analysis included 52 studies.16–67

Study characteristics
The comprehensive attributes of the studies that were 
incorporated in the analysis are listed in online supple-
mental table S2 . Out of the included studies, 14 (27%) 
were retrospective cohort studies, while 38 (73%) were 
RCTs. Among these studies, 39 (75%) were conducted 
in China, 5 (10%) in the USA, 5 (10%) in Iran and the 
remaining 3 were conducted in Pakistan, India and 
Israel. The gestational age at study entry ranged from 
20 to 37 weeks, and sample sizes varied between 20 
and 400, with a total of 6072 participants. Participants’ 
ages ranged from 18 to 45 years. Magnesium sulfate was 
commonly delivered via an initial intravenous bolus 
followed by continuous infusion, while nifedipine was 
given an oral dose followed by maintenance therapy. 
Diagnostic criteria for PTB typically involved uterine 
contractions and cervical changes (≥2 cm dilation or 
≥50% effacement). Treatment efficacy was generally 

Figure 1  The Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram of study screening and 
selection. CNKI, China National Knowledge Infrastructure.
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reported as successful in prolonging pregnancy by 48 
hours or 7 days or more.

Study quality
The risk-of-bias assessment for the 38 included RCTs is 
detailed in online supplemental figure S1, with most 
studies having a low risk for randomisation but higher 
risks for allocation concealment and blinding. For the 14 
cohort studies, the NOS quality assessment scores ranged 
from 6 to 8, with strong selection methods but some weak-
nesses in exposure assessment and follow-up, as detailed 
in online supplemental Table S3. Overall, most studies 
were of moderate to high quality, though certain biases 
need cautious interpretation.

Meta-analysis results
The onset time of drugs was longer in the magnesium 
sulfate group compared with the nifedipine group (MD 
2.14; 95% CI 1.06 to 3.21; p<0.0001), with consider-
able heterogeneity among the seven included studies 
(I² = 95%) (figure  2A).21 23 29–31 51 67 Based on 20 papers 
(I²=49%),17 27 36 40 41 43 45 46 48–51 53–56 59 61 62 65 no significant 
difference was observed in the number of individuals with 
pregnancy prolongation of 48 hours or more between the 
magnesium sulfate and nifedipine groups (RR 0.99; 95% CI 
0.95 to 1.04; p=0.66) (figure 3). This finding also applied to 

the number of people with a prolongation of pregnancy for 
7 days or more (RR 0.94; 95% CI 0.84 to 1.05; p=0.28) among 
13 included studies (I²=0%) (figure 3).36 40 42 43 45 46 48–51 53 54 62 
The days of prolonged pregnancy were shorter in the magne-
sium sulfate group compared with the nifedipine group 
(MD −2.13, 95% CI −4.36 to 0.11, p=0.06) (figure 2B), with 
significant heterogeneity observed among the 15 included 
papers (I2=99%).17 19–21 23 27–31 37 42 47 51 67

The administration of nifedipine was observed to 
be correlated with a notable decrease in maternal side 
effects. The most notable result to emerge from 30 
studies16 17 19 21 24–27 29–34 37–39 42 44 47 48 51 52 54 57 59 61 63 64 66 
indicated that women in the magnesium sulfate group 
were more likely to experience side effects compared 
with those in the nifedipine group. This difference was 
statistically significant with regard to tachycardia (RR 1.9; 
95% CI 1.14 to 2.51; p=0.009), hypotension (RR 0.60; 
95% CI 0.38 to 0.95; p=0.03), flushing (RR 3.84; 95% CI 
2.63 to 5.61; p<0.00001), palpitation (RR 3.16; 95% CI 
1.57 to 6.38; p=0.001), dizziness (RR 3.41; 95% CI 1.82 
to 6.38; p=0.0001) and nausea (RR 4.73; 95% CI 2.49 to 
8.98; p<0.00001). Nevertheless, there was no substantial 
difference in relation to headache (RR 0.83; 95% CI 0.85 
to 1.11; p=0.22) and gastrointestinal distress (RR 2.57; 
95% CI 0.61 to 10.77; p=0.20) (figure 4).

Figure 2  Forest plots showing the (A)mean difference for the onset time of drugs and (B) risk ratios for the days of prolonged 
pregnancy. IV, inverse-variance test.

https://dx.doi.org/10.1136/bmjopen-2024-085938
https://dx.doi.org/10.1136/bmjopen-2024-085938


5Fan J, et al. BMJ Open 2025;15:e085938. doi:10.1136/bmjopen-2024-085938

Open access

Furthermore, our analysis using a random-effects 
model revealed that there was no statistically significant 
difference seen between the two groups regarding birth 
weight (MD −163.79; 95% CI −467.48 to 139.91, p=0.27) 
(online supplemental figure S2). The group adminis-
tered with magnesium sulfate exhibited a statistically 
significant decrease in Apgar score at 1 min compared 
with the group treated with nifedipine (MD −0.54; 95% CI 
−0.83 to −0.25, p=0.0002) (figure 5A). The administration 
of magnesium sulfate was found to be correlated with a 
heightened susceptibility to a higher risk of RDS (RR 1.73; 
95% CI 1.24 to 2.41, p=0.001) (figure 5B). There were no 

statistically significant differences observed between the 
group administered with magnesium sulfate and nifed-
ipine in relation to neonatal pneumonia, neonatal sepsis, 
NEC, IVH, Apgar score 5 min (figure  5B and online 
supplemental figure S3).

DISCUSSION
Magnesium, a calcium antagonist, affects uterine contrac-
tility by inhibiting extracellular calcium influx and 
intracellular calcium release, thereby reducing both spon-
taneous and induced myometrial contractions.68 Besides 

Figure 3  Forest plots showing the risk ratios for prolongation of pregnancy for more than 48 hours or 7 days. M-H, Mantel-
Haenszel test.
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its neuroprotective effect on the fetus, magnesium sulfate 
is commonly used as a tocolytic agent for PTB in obstetric 
practice. As indicated by a 2008 questionnaire of Amer-
ican obstetricians-gynaecologists, the drug is frequently 
used due to its favourable adverse outcome profile.69 
Nevertheless, it is crucial to note that administration of 
magnesium sulfate during tocolytic therapy can lead to 
significant hypocalcaemia.70 Furthermore, overdose of 
magnesium sulfate can result in respiratory depression 
and subsequent arrest due to its narrow therapeutic and 
toxic dose range.71 Currently, most international guide-
lines recommend nifedipine as the first-line tocolytic 
agent for PTB.72 Nifedipine is believed to inhibit myome-
trial contractions through the inhibition of voltage-
dependent L-type calcium channels, leading to reduced 
intracellular calcium availability. Moreover, nifedipine is 
clinically used to improve circulation and treat hyperten-
sion and other cardiovascular diseases.73 However, nifed-
ipine can cause cardiac depression in healthy adults due 
to its inotropic and chronotropic effects, resulting from 
the inhibition of extracellular calcium influx.74 Severe 
maternal side effects have been documented in preterm 
pregnant women receiving nifedipine for tocolysis, 
including acute pulmonary oedema, myocardial infarc-
tion, atrial fibrillation and profound hypotension.75 76 
One study suggested that short-term nifedipine adminis-
tration significantly increases fetal middle cerebral artery 
and maternal uterine artery blood flow when used to treat 
PTB.77

Unlike magnesium, which exerts its effect through a 
more indirect mechanism, nifedipine acts directly by 
blocking calcium channels and altering their structure. 
This difference may explain why magnesium sulfate 
has a longer onset time but shorter duration of efficacy 
compared with nifedipine in PTB cases. It is important 
to note that magnesium can cross the placental barrier 
and be transmitted to the fetus, leading to a high 
correlation between maternal serum and umbilical cord 
magnesium levels, with a nearly 1:1 ratio.78 This might 
explain why the administration of magnesium sulfate is 
correlated with a heightened incidence of RDS compared 
with nifedipine. High doses of magnesium can inhibit 
the respiratory centre, resulting in respiratory depres-
sion. Therefore, there exists a potential for magnesium 
sulfate to have a pronounced depressive impact on the 
neonatal muscular tone and respiratory function of 
neonates, which is associated with antenatal exposure to 
magnesium sulfate. Previous research has demonstrated 
a correlation between antenatal exposure to magnesium 
sulfate and NICU admission among preterm infants in a 
dose-dependent manner.79

Either magnesium sulfate or nifedipine can be employed 
as tocolytic agents to transiently extend the duration of 
pregnancy, hence allowing for the use of neuroprotec-
tive therapies such as corticosteroids. Prolonging preg-
nancy helps further develop and mature fetal organs and 
systems, reducing the risk of neonatal mortality and long-
term health problems.4 However, tocolytics alone cannot 

Figure 4  Forest plots showing the risk ratios for maternal 
side effects. M-H, Mantel-Haenszel test.
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Figure 5  Forest plots showing the (A) mean difference for 1 min Apgar score and (B) risk ratios for neonatal side effects. IV, 
inverse-variance test; M-H, Mantel-Haenszel test.
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significantly prevent PTB or enhance perinatal outcomes. 
The available evidence is inadequate to establish any 
discernible distinction between magnesium maintenance 
therapy and placebo or alternative therapies in terms of 
their efficacy in preventing PTB.80 Similarly, in individuals 
diagnosed with threatened PTB, the utilisation of nifed-
ipine for maintenance did not yield a statistically signif-
icant decrease in adverse perinatal outcomes compared 
with the administration of placebo.81 The results of our 
analysis indicated that there was no statistically significant 
distinction between magnesium sulfate and nifedipine on 
neonatal adverse outcomes. Nevertheless, it is important 
to acknowledge that the number of included studies was 
limited, and not all studies evaluated adverse neonatal 
outcomes. Therefore, our study had limited ability to 
detect differences in adverse neonatal outcomes, such as 
neonatal pneumonia, sepsis, NEC and IVH. Therefore, it 
cannot conclude that nifedipine is significantly superior 
to magnesium sulfate in terms of safety for the treatment 
of PTB.

Compared with magnesium sulfate alone, the 
combined therapy of magnesium sulfate and nifedipine 
has shown significant improvements in the success rate of 
fertility preservation and the prolongation of pregnancy. 
Therefore, there is potential to consider promoting this 
combination therapy in clinical practice.82 However, it 
is crucial to acknowledge that the incidence of adverse 
effects on both maternal and fetal outcomes after combi-
nation therapy was not clarified in the available literature. 
Hence, it is recommended that future studies assess both 
the effectiveness and safety of combination therapy in 
contrast to the individual administration of each drug, 
which could focus on the efficacy and side effects of 
combination therapy compared with those after using the 
drug alone.

There are some limitations in our study, one being the 
geographical variability due to the inclusion of studies 
from multiple regions, which could explain discrepancies 
in the diagnostic criteria for PTB and treatment proto-
cols. Moreover, not all of the included research were 
conducted in a blinded method, potentially impacting 
the assessment of patients’ symptoms by medical staff. 
The lack of long-term follow-up on maternal and neonatal 
outcomes in the studies we included also limits the gener-
alisability of our findings. Therefore, we recommend that 
future researchers undertake high-quality and large-scale 
clinical trials with comprehensive follow-up of maternal 
and neonatal outcomes to further assess the safety and 
effectiveness of nifedipine with magnesium sulfate in the 
treatment of PTB, as well as elucidate any disparities in 
neonatal outcomes between the two drugs.

CONCLUSIONS
Nifedipine demonstrates superior efficacy as a tocolytic 
agent compared with magnesium sulfate, with a rapid 
onset and extended period of gestation. However, no 
substantial difference was observed between magnesium 

sulfate and nifedipine in their ability to extend pregnancy 
for 48 hours or 7 days or longer. Furthermore, nifedipine 
has been shown to have a lower incidence of maternal 
side effects compared with magnesium sulfate. Regarding 
neonatal outcomes, magnesium sulfate is associated with 
a significantly higher risk of neonatal RDS and a lower 
Apgar score at 1 min compared with nifedipine. However, 
no significant differences were observed in other neonatal 
adverse effects. To provide more informed recommenda-
tions for the treatment of PTB, more future research is 
needed to evaluate the safety and effectiveness of these 
two tocolytic agents.

Contributors  Data curation: JF, PL. Formal analysis: JC, QL. Investigation: PL. 
Methodology: JF, PL, QL. Software: JC, PL. Supervision: CF, JL. Writing—original 
draft: JF, YZ. Writing—review and editing: JF, PL, YZ, XW. All authors have read and 
agreed to the published version of the manuscript. CF acted as guarantor.

Funding  This work was supported by the National Natural Science Foundation of 
China (NSFC82204469) and Science and Technology Development Foundation of 
Nanjing Medical University (NMUB20210108).

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  All data relevant to the study are included in the 
article or uploaded as supplementary information.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Jianing Fan http://orcid.org/0009-0000-5279-6993
Chong Fan http://orcid.org/0000-0001-6331-1832

REFERENCES
	 1	 Zierden HC, Shapiro RL, DeLong K, et al. Next generation strategies 

for preventing preterm birth. Adv Drug Deliv Rev 2021;174:190–209. 
	 2	 Ohuma EO, Moller A-B, Bradley E, et al. National, regional, and 

global estimates of preterm birth in 2020, with trends from 2010: a 
systematic analysis. The Lancet 2023;402:1261–71. 

	 3	 Perin J, Mulick A, Yeung D, et al. Global, regional, and national 
causes of under-5 mortality in 2000-19: an updated systematic 
analysis with implications for the Sustainable Development Goals. 
Lancet Child Adolesc Health 2022;6:106–15. 

	 4	 Ashorn P, Ashorn U, Muthiani Y, et al. Small vulnerable newborns—
big potential for impact. The Lancet 2023;401:1692–706. 

	 5	 Lamont CD, Jørgensen JS, Lamont RF. The safety of tocolytics 
used for the inhibition of preterm labour. Expert Opin Drug Saf 
2016;15:1163–73. 

	 6	 Wilson A, Hodgetts-Morton VA, Marson EJ, et al. Tocolytics for 
delaying preterm birth: a network meta-analysis (0924). Cochrane 
Database Syst Rev 2022;8:CD014978. 

	 7	 Conde-Agudelo A, Romero R, Kusanovic JP. Nifedipine in the 
management of preterm labor: a systematic review and metaanalysis. 
Am J Obstet Gynecol 2011;204:134. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0000-5279-6993
http://orcid.org/0000-0001-6331-1832
http://dx.doi.org/10.1016/j.addr.2021.04.021
http://dx.doi.org/10.1016/S0140-6736(23)00878-4
http://dx.doi.org/10.1016/S2352-4642(21)00311-4
http://dx.doi.org/10.1016/S0140-6736(23)00354-9
http://dx.doi.org/10.1080/14740338.2016.1187128
http://dx.doi.org/10.1002/14651858.CD014978.pub2
http://dx.doi.org/10.1002/14651858.CD014978.pub2
http://dx.doi.org/10.1016/j.ajog.2010.11.038


9Fan J, et al. BMJ Open 2025;15:e085938. doi:10.1136/bmjopen-2024-085938

Open access

	 8	 Hawkins JS, Wells CE, Casey BM, et al. Nifedipine for Acute 
Tocolysis of Preterm Labor: A Placebo-Controlled Randomized Trial. 
Obstet Gynecol 2021;138:73–8. 

	 9	 Lewis DF. Magnesium sulfate: the first-line tocolytic. Obstet Gynecol 
Clin North Am 2005;32:485–500. 

	10	 Crowther CA, Brown J, McKinlay CJD, et al. Magnesium sulphate 
for preventing preterm birth in threatened preterm labour. Cochrane 
Database Syst Rev 2014;2014:CD001060. 

	11	 Shepherd E, Salam RA, Manhas D, et al. Antenatal magnesium 
sulphate and adverse neonatal outcomes: A systematic review and 
meta-analysis. PLoS Med 2019;16:e1002988. 

	12	 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 
statement: an updated guideline for reporting systematic reviews. 
BMJ 2021;372:n71. 

	13	 Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of 
observational studies in epidemiology: a proposal for reporting. 
Meta-analysis Of Observational Studies in Epidemiology (MOOSE) 
group. JAMA 2000;283:2008–12. 

	14	 Wells GA, Shea B, O’Connell D, et al. The newcastle-ottawa scale 
(NOS) for assessing the quality of non-randomised studies in meta-
analyses [EB/OL]. 2014. Available: https://www.ohri.ca/programs/​
clinical_epidemiology/oxford.asp

	15	 Crocker TF, Lam N, Jordão M, et al. Risk-of-bias assessment using 
Cochrane’s revised tool for randomized trials (RoB 2) was useful but 
challenging and resource-intensive: observations from a systematic 
review. J Clin Epidemiol 2023;161:39–45. 

	16	 Yang Y, Wei Q, Wei W. The Effect of Different Uterine Contraction 
Inhibitors in the Treatment of Threatened Preterm Delivery and Its 
Effect on Pregnancy Outcome. Med Innov China 2020;17:37–41.

	17	 Ye X, Wu Z, Xu Y. Study of the clinical efficacy and safety of different 
tocolytics in treatment of threatened preterm labor. Chin J Woman 
Child Health Res 2017;28:957–60.

	18	 Liu Y. The Effect of Different Uterine Contraction Inhibitors in 
the Treatment of Threatened Preterm Delivery and Its Effect 
on Maternal and Perinatal Outcome. Heilongjiang Med J 
2020;33:1327–9.

	19	 Haung S. The Effect of Different Uterine Contraction Inhibitors in the 
Treatment of Threatened Preterm Delivery. Med Health 2021;07–9.

	20	 Tao X. To analyze the efficacy of different tocolytic agents in the 
treatment of patients with threatened preterm labor and the effects 
on maternal and perinatal outcomes. Home Med 2019;44–5.

	21	 Deng Y. Comparisonof efficacy and safety of Ritodrine, nifedipine 
and magnesium sulfate in the treatment of threatened preterm labor. 
Health Guide 2019;223.

	22	 Wang Y. Comparison of several inhibitors of uterine contraction in the 
treatment of thretened premature labor[D/OL]. Shandong Shandong 
University; 2015.

	23	 Jiang X, Zhang J, Shi W, et al. Clinical efficacy analysis of Ritodrine, 
nifedipine and magnesium sulfate in the treatment of threatened 
premature labor. Med Diet Health 2020;18:87–8.

	24	 Ding X, Ge M. Clinical study on the therapeutic effect of Ritodrine, 
nifedipine and magnesium sulfate on threatened premature labor. 
Med Front 2020;10:159–60.

	25	 He L. Clinical study on the therapeutic effect of Ritodrine, Nifedipine 
and magnesium sulfate on threatened premature labor. Spec Health 
2019;73–4.

	26	 Liu W. Clinical study on the therapeutic effect of Ritodrine, nifedipine 
and magnesium sulfate on threatened preterm labor. Med Front 
2017;7:62–4.

	27	 Wang H. Clinical studies ritodrine, nifedipine, magnesium sulfate 
for treatment of threatened premature[D/OL]. Shandong Shandong 
University; 2014.

	28	 Pan D. Clinical study on the therapeutic effect of ritodrine, nifedipine 
and magnesium sulfate on threatened premature labor. Med Health 
2021;8–9.

	29	 Li Z, Luo X. Comparison of effects of magnesium sulfate, Ritodrine 
and nifedipine on pregnancy outcomes and neonatal conditions 
in pregnant women with threatened preterm labor. Self Care 
2022;26:75–7.

	30	 Zeng J. Comparison of clinical effect of magnesium sulfate, Ritodrine 
and nifedipine in the treatment of threatened premature labor. Mod 
Diagn Treat 2022;33:41–3.

	31	 Han W, Zhu R, He Q, et al. Study on the effect of three kinds of fetal 
saving drugs in the treatment of threatened preterm labor. Hebei Med 
2016;38:2038–41.

	32	 Cheng Q. Comparison of the effects of different drugs for fetal 
preservation in threatened preterm labor. EClinicalMedicine 
2016;3:10695.

	33	 Wang Q. Clinical study on the therapeutic effect of ritodrine, 
nifedipine and magnesium sulfate on preterm labor. Chin J Woman 
Child Health Res 2017;28:416–7.

	34	 Li T. Clinical efficacy and incidence of adverse outcomes in the 
treatment of threatened premature labor with ritodrine, nifedipine and 
magnesium sulfate. Chin Baby 2021;95.

	35	 Lv X. Effect of nifedipine on premature labor. Chin J Med 2016;96–7.
	36	 Yue Y, Gao Y. Clinical observation of Nifedipine in prevention and 

treatment of premature labor. China Rural Health 2015;7:12.
	37	 Chen T. Comparison of clinical effect of nifedipine and magnesium 

sulfate in the treatment of threatened premature labor. Spec Health 
2020;15.

	38	 Peng D. Comparison of clinical effect of nifedipine and magnesium 
sulfate in the treatment of threatened premature labor. Med Health 
2021;48–9.

	39	 Chen J, Guo L, Zhang J. Comparison of efficacy of nifedipine and 
magnesium sulfate in the treatment of threatened premature labor. J 
Gynaecol Endocrinol 2019;6:152.

	40	 Huang J. Clinical Comparison of Nifedipine and Magnesium Sulfate 
in Treatment of Premature birth. Med Innov China 2014;11:93–6.

	41	 Sun M. Comparison of clinical effect of nifedipine and magnesium 
sulfate on premature labor. Med Inform 2015;202.

	42	 Yang F, Jiang X, Li Y. Clinical efficacy comparison of Nifedipine and 
Magnesium Sulfate in the treatment of preterm labor. China Med 
Herald 2019;16:78–80.

	43	 Yang L, Huang X, Shao J. Efficacy comparison of nifedipine and 
magnesium sulfate in the treatment of premature labor. China Mod 
Med 2013;20:82–3.

	44	 Qing Y. Clinical efficacy evaluation of nifedipine and magnesium 
sulfate in the treatment of premature labor. China Health Care Nutr 
2022;32:118–20.

	45	 Pen G. Clinical application of nifedipine in prevention and treatment 
of premature labor. J Baotou Med 2013;37:99–101.

	46	 Li C. Analysis of theraputic effect of nifedipine in the treatment 
of threatened premature labor. China Health Care Nutr 
2017;27:324–5.

	47	 Chen L, Chen Q, Song X. Analysis of clinical effect of nifedipine in the 
treatment of threatened premature labor. Spec Health 2022;58–60.

	48	 Zhu P. Effect observation of Nifedipine treating threatened premature 
labor. China Mod Med 2017;24:110–1.

	49	 Cui L. Clinical observation of nifedipine in the treatment of premature 
labor. Cent Plains Med J 2007;34:85.

	50	 Liang S. Clinical observation of nifedipine in the treatment of 
premature labor. China Pract Med 2014;4:165–6.

	51	 Wei Q, Yang Y, Wei W. Clinical efficacy and safety of ritodrine, 
magnesium sulfate and nifedipine in the treatment of threatened 
premature labor. Health Guide 2022;25–8.

	52	 Shi W, Xiang C. Inhibitory effect of Ritodrine Hydrochloride, 
Nifedipine and Magnesium Sulfate on uterine contraction in pregnant 
woman with threatened premature labor and its effects on heart 
rate, blood pressure and pregnancy outcome. China Pract Med 
2018;13:115–6.

	53	 Vimlesh K, Diksha A. A comparative study between Nifedipine and 
magnesium sulfate for treatment of preterm birth. Eur J Mol Clin Med 
2022;09:123–8.

	54	 Klauser CK, Briery CM, Martin RW, et al. A comparison of three 
tocolytics for preterm labor: a randomized clinical trial. J Matern Fetal 
Neonatal Med 2014;27:801–6. 

	55	 Tabassum S, Shahzadi U, Khalid A. Comparative Study of Efficacy of 
Magnesium Sulfate and Nifedipine in Suppression of Preterm Labor. 
PJMHS 2016;10.

	56	 Taherian AA, Dehdar p. Comparison of efficacy and safety of 
nifedipine versus magnesium sulfate in treatment of preterm labor. J 
Res Med Sci 2007;12:136–42.

	57	 Faisal J, Kanwal S, Inayat FC, et al. Comparison of Magnesium 
Sulfate and Nifedipine for the Management of Preterm Labour. 
PJMHS 2020;14.

	58	 Klauser CK, Briery CM, Keiser SD, et al. Effect of antenatal 
tocolysis on neonatal outcomes. J Matern Fetal Neonatal Med 
2012;25:2778–81. 

	59	 Glock JL, Morales WJ. Efficacy and safety of nifedipine versus 
magnesium sulfate in the management of preterm labor: a 
randomized study. Am J Obstet Gynecol 1993;169:960–4. 

	60	 Sehhati Shafaie F, Fartash F, Fardiazar Z, et al. Fetal & Neonatal 
Outcomes of the Magnesium Sulfate and Nefidipine in Suppression 
of Preterm Labor. IJWHR 2014;2:155–9. 

	61	 Lyell DJ, Pullen K, Campbell L, et al. Magnesium Sulfate Compared 
With Nifedipine for Acute Tocolysis of Preterm Labor. Obstetrics & 
Gynecology 2007;110:61–7. 

	62	 Nikbakht R, Taheri Moghadam M, Ghane’ee H. Nifedipine compared 
to magnesium sulfate for treating preterm labor: A randomized 
clinical trial. Iran J Reprod Med 2014;12:145–50.

	63	 Khooshideh M, Rahmati J, Teimoori B. Nifedipine Versus Magnesium 
Sulfate for Treatment of Preterm Labor: Comparison of Efficacy and 

http://dx.doi.org/10.1097/AOG.0000000000004436
http://dx.doi.org/10.1016/j.ogc.2005.03.002
http://dx.doi.org/10.1016/j.ogc.2005.03.002
http://dx.doi.org/10.1002/14651858.CD001060.pub2
http://dx.doi.org/10.1002/14651858.CD001060.pub2
http://dx.doi.org/10.1371/journal.pmed.1002988
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.1001/jama.283.15.2008
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://dx.doi.org/10.1016/j.jclinepi.2023.06.015
http://dx.doi.org/10.3109/14767058.2013.847416
http://dx.doi.org/10.3109/14767058.2013.847416
http://dx.doi.org/10.3109/14767058.2012.714819
http://dx.doi.org/10.1016/0002-9378(93)90035-h
http://dx.doi.org/10.15296/ijwhr.2014.23
http://dx.doi.org/10.1097/01.AOG.0000269048.06634.35
http://dx.doi.org/10.1097/01.AOG.0000269048.06634.35
https://pubmed.ncbi.nlm.nih.gov/24799873


10 Fan J, et al. BMJ Open 2025;15:e085938. doi:10.1136/bmjopen-2024-085938

Open access�

Adverse Effects in a Randomized Controlled Trial. Shiraz E-Med J 
2017;18. 

	64	 Larmon JE, Ross BS, May WL, et al. Oral nicardipine versus 
intravenous magnesium sulfate for the treatment of preterm labor. 
Am J Obstet Gynecol 1999;181:1432–7. 

	65	 Haghighi L. Prevention of preterm delivery: nifedipine or magnesium 
sulfate. Intl J Gynecol Obste 1999;66:297–8. 

	66	 Yin S. Analysis of the efficacy and safety of nifedipine in the 
treatment of premature birth. Electr J Pract Gynecol Endocrinol 
2023;10.

	67	 Wei M, Li Y, Xu C. Effects of Ritodrine, nifedipine and magnesium 
sulfate on fetal preservation in patients with threatened premature 
delivery. Electr J Pract Gynecol Endocrinol 2023;20.

	68	 Mathew AA, Panonnummal R. Magnesium’-the master cation-as a 
drug-possibilities and evidences. Biometals 2021;34:955–86. 

	69	 Morgan MA, Goldenberg RL, Schulkin J. Obstetrician–Gynecologists’ 
Screening and Management of Preterm Birth. Obstet Gynecol 
2008;112:35–41. 

	70	 Koontz SL, Friedman SA, Schwartz ML. Symptomatic hypocalcemia 
after tocolytic therapy with magnesium sulfate and nifedipine. Am J 
Obstet Gynecol 2004;190:1773–6. 

	71	 Mercer BM, Merlino AA. Magnesium Sulfate for Preterm Labor and 
Preterm Birth. Obstet Gynecol 2009;114:650–68. 

	72	 Walker KF, Thornton JG. Tocolysis and preterm labour. The Lancet 
2016;387:2068–70. 

	73	 Godfraind T. Discovery and Development of Calcium Channel 
Blockers. Front Pharmacol 2017;8:286. 

	74	 Lam CK, Tian L, Belbachir N, et al. Identifying the Transcriptome 
Signatures of Calcium Channel Blockers in Human Induced 
Pluripotent Stem Cell-Derived Cardiomyocytes. Circ Res 
2019;125:212–22. 

	75	 Vaast P, Dubreucq-Fossaert S, Houfflin-Debarge V, et al. Acute 
pulmonary oedema during nicardipine therapy for premature labour. 
Eur J Obstet Gynecol Reprod Biol 2004;113:98–9. 

	76	 Pryde PG, Janeczek S, Mittendorf R. Risk-benefit effects of tocolytic 
therapy. Expert Opin Drug Saf 2004;3:639–54. 

	77	 Namazov A, Grin L, Karakus R, et al. An effect of maternal nifedipine 
therapy on fetoplacental blood flow: a prospective study. Arch 
Gynecol Obstet 2018;298:685–8. 

	78	 Brookfield KF, Su F, Elkomy MH, et al. Pharmacokinetics and 
placental transfer of magnesium sulfate in pregnant women. Am J 
Obstet Gynecol 2016;214:737. 

	79	 Greenberg MB, Penn AA, Thomas LJ, et al. Neonatal medical 
admission in a term and late-preterm cohort exposed to magnesium 
sulfate. Am J Obstet Gynecol 2011;204:515. 

	80	 Han S, Crowther CA, Moore V. Magnesium maintenance therapy for 
preventing preterm birth after threatened preterm labour. Cochrane 
Database Syst Rev 2013;2013:CD000940. 

	81	 Roos C, Spaanderman MEA, Schuit E, et al. Effect of Maintenance 
Tocolysis With Nifedipine in Threatened Preterm Labor on Perinatal 
Outcomes. J Am Med Assoc 2013;309.

	82	 Magee LA, Sawchuck D, Synnes A, et al. SOGC Clinical Practice 
Guideline. Magnesium sulphate for fetal neuroprotection. J Obstet 
Gynaecol Can 2019;41:505–22. 

http://dx.doi.org/10.5812/semj.46875
http://dx.doi.org/10.1016/s0002-9378(99)70388-1
http://dx.doi.org/10.1016/S0020-7292(99)00095-8
http://dx.doi.org/10.1007/s10534-021-00328-7
http://dx.doi.org/10.1097/AOG.0b013e31817c50fc
http://dx.doi.org/10.1016/j.ajog.2004.02.050
http://dx.doi.org/10.1016/j.ajog.2004.02.050
http://dx.doi.org/10.1097/AOG.0b013e3181b48336
http://dx.doi.org/10.1016/S0140-6736(16)00590-0
http://dx.doi.org/10.3389/fphar.2017.00286
http://dx.doi.org/10.1161/CIRCRESAHA.118.314202
http://dx.doi.org/10.1016/j.ejogrb.2003.05.004
http://dx.doi.org/10.1517/14740338.3.6.639
http://dx.doi.org/10.1007/s00404-018-4839-9
http://dx.doi.org/10.1007/s00404-018-4839-9
http://dx.doi.org/10.1016/j.ajog.2015.12.060
http://dx.doi.org/10.1016/j.ajog.2015.12.060
http://dx.doi.org/10.1016/j.ajog.2011.01.046
http://dx.doi.org/10.1002/14651858.CD000940.pub3
http://dx.doi.org/10.1002/14651858.CD000940.pub3
http://dx.doi.org/10.1016/j.jogc.2018.09.018
http://dx.doi.org/10.1016/j.jogc.2018.09.018

	Comparative effectiveness and safety of nifedipine and magnesium ﻿﻿sulfate﻿﻿ as treatment options for preterm birth: a systematic review and meta-­analysis
	Abstract
	Introduction﻿﻿
	Methods
	Literature search and selection criteria
	Data extraction
	Quality evaluation and risk-of-bias assessment
	Statistical analysis
	Outcomes
	Patient and public involvement

	Results
	Study selection
	Study characteristics
	Study quality
	Meta-analysis results

	Discussion
	Conclusions
	References


