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Objective: This study aims to assess the success rate of inhibiting preterm uterine contraction with 

tocolytic agents to delay delivery for at least 48 hours and risk factors of failure inhibition.

Materials and methods: Between January 2013 and July 2014, medical records of all singleton 

pregnant women between 24 0/7 and 33 6/7 weeks of gestation with the diagnosis of preterm labor 

(with cervical dilatation) or threatened preterm labor (without cervical dilatation) who received 

tocolytic agents were reviewed. The success rate of preterm uterine contraction inhibition was 

accounted in patients with 48 hours delayed delivery. The risk factors of the inhibition failure 

and neonatal outcomes were also investigated in this study.

Results: Among 424 pregnant women diagnosed of preterm labor or threatened preterm labor, 

103 singleton pregnant women met the study criteria. Overall success rate of preterm uterine 

contraction inhibition to prolong pregnancy for at least 48 hours was 86.4% (95% confidence 

interval [CI]: 78.3, 92.3). However, the success rate among the threatened preterm labor group 

was 93.8% (95% CI: 88.3, 99.1) while the preterm labor group was 60.9% (95% CI: 39.3, 82.4). 

The significant factor associated with inhibition failure was preterm labor (adjusted odds ratio 

7.22; 95% CI: 1.99, 26.20).

Conclusion: The success rate of preterm uterine contraction inhibition with tocolytic agents 

to delay delivery for at least 48 hours was high in threatened preterm labor and low in preterm 

labor. A significant risk factor for inhibition failure was the preterm uterine contraction with 

cervical change.

Keywords: inhibition of uterine contraction, success rate, preterm labor, threatened preterm 

labor, tocolytic agents

Introduction
Preterm delivery is the main leading cause of perinatal morbidity and mortality. 

Furthermore, it is the most common cause of antenatal hospital admission.1 The inci-

dence of preterm birth rate in US was 12% in 2011.2,3 At Siriraj Hospital, a tertiary 

care in central part of Thailand, the preterm birth rate was 9.4% in 2004 and 13.7% 

in 2010.4 Srinagarind Hospital is another tertiary care center in northeastern part of 

Thailand; the preterm birth rate was as high as 11.5% in 2013 (unpublished data).

The complications of preterm births arise from immature organ systems that are 

not yet ready to support life in the extrauterine environment. For instance, respira-

tory distress syndrome is caused by a lack of surfactants in the lung epithelium. 

Antenatal administration of corticosteroids to women who were expected to give 

preterm birth was associated with a significant reduction of neonatal morbidity and 

mortality, respiratory distress syndrome, intraventricular hemorrhage, and necrotizing 
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enterocolitis of preterm infants. National Institute of Health 

and the American College of Obstetrician and Gynecologists 

recommended a single course of corticosteroids for pregnant 

women between 24 and 34 weeks of gestation who are at 

risk of preterm delivery within 7 days.5,6 The use of tocolytic 

agents to suppress preterm uterine contraction can delay 

delivery for at least 48 hours, and this prolongation enable 

the complete administration of corticosteroids to obtain their 

maximum effect for gestational age of 24–34 weeks.6

Despite of the available modalities to prevent preterm 

birth and its consequences, the proportions of preterm birth 

are not reduced.7 Therefore, we planned to evaluate the 

success rate of preterm uterine contraction inhibition with 

tocolytic agents and factors associated with inhibition failure 

to aware the possibility of preterm delivery.

Materials and methods
This observational retrospective study was approved by 

the Khon Kaen University Ethics Committee for Human 

Research based on the Declaration of Helsinki and the 

ICH Good Clinical Practice Guidelines (HE571337). After 

reviewing the data collection forms from the medical records 

of the project, the Ethics Committee deemed patient written 

informed consent was not required, as this was a retrospec-

tive study. We have reviewed the medical records of all 

singleton pregnant women between 24 0/7 and 33 6/7 weeks of 

gestation admitted to the labor room of Srinagarind Hospital, 

Khon Kaen University, Thailand, between January 2013 and 

July 2014, and selected the patients who received uterine 

contraction inhibition with tocolytic drugs under diagnosis of 

preterm labor or threatened preterm labor. Multiple pregnan-

cies, women with diagnosis of dead fetus in utero, and lethal 

fetal anomalies were excluded. Preterm labor was defined 

as regular uterine contractions accompanied by a change in 

cervical dilatation, effacement, or both.6 Threatened preterm 

labor was defined as regular uterine contractions occurring 

at the frequency of at least once in every 10 minutes during 

30 minutes of monitoring, with no dilatation and effacement 

of cervix.4 The high risk of preterm delivery was defined as 

group of women with any history of obstetric, medical, or 

surgical complication during pregnancy. The gestational 

age determination was based on the certain date of the last 

menstrual period or first trimester ultrasound examination.

Their medical records were assessed for the baseline char-

acteristics including age, weight, gravidity, parity, gestational 

age on admission, numbers of antenatal care visit, characteris-

tics of uterine contraction, and cervical status to classify studied 

women to preterm labor or threatened preterm labor. The types, 

modes, duration of administration, and the adverse effects of 

the tocolytic agents used for uterine contraction inhibition were 

also retrieved. The pregnancy prolongation was measured in 

terms of the duration (days) and the gestational age (complete 

weeks) whether it was beyond 34 and 37 weeks or not. Addi-

tionally, we also reviewed all of neonatal outcomes including 

gestational age, route of delivery, appearance, pulse, grimace, 

activity, respiration (APGAR) scores, and birth weight.

The tocolytic agents commonly used in Srinagarind 

Hospital are Adalat® (nifedipine), Bricanyl® (terbutaline), and 

Ventolin® (salbutamol). The course of oral nifedipine (10 mg) 

started with the initial load every 15 minutes with the maxi-

mum dose of 40 mg until no uterine contraction was observed, 

followed by the maintenance dose of 10 mg every 6 hours for 

24 hours, an then tapered every 8 hours for 24 hours, every  

12 hours for 24 hours, and once daily, and discontinue if there 

was no more contraction. For terbutaline, 4 ampules (2 mg) 

were added to 5% D/W 100 mL and intravenously dripped 

beginning with the rate of 5 microdrops/min, then increased 

5 microdrops/min every 30 minutes until there was no uterine 

contraction or getting the maximum rate of 45 microdrops/

min. If there was no uterine contraction for 24 hours, the 

dripping rate would be reduced to 5 microdrops/min until off. 

In case of salbutamol, 10–20 mg of salbutamol was orally 

given every 6 hours until uterine contraction disappeared. If 

the preterm pregnant women still have uterine contraction 

while using these drug regimens or have some intolerable 

side effects, they were classified as inhibition failure and 

the attending physicians would change to other drugs or 

none. Doses of these drugs could be modified in some cases, 

depending on the associated maternal or fetal conditions and 

the judgment of attending physicians.

Since in our setting, only preterm pregnant women of 

24 0/7 to 33 6/7 weeks of gestation would receive a course of 

antenatal corticosteroid administration for accelerate fetal 

lung maturation. So the success of preterm uterine contrac-

tion inhibition was assessed as the delay in delivery for at 

least 48 hours after tocolytics administration between 24 and 

33 week of gestation while the inhibition failure was defined 

as the delay in delivery for ,48 hours. The risk factors of the 

inhibition failure were also analyzed in this study.

The sample size calculation based on the objective to 

assess the success rate of preterm uterine contraction inhi-

bition with the maximal proportion of defined women was 

0.5% and 10% of allowance error. The study required at 

least 96 singleton pregnant women who admitted to the labor 

room with preterm uterine contraction and received tocolytic 

agents for inhibition.

For statistical analysis, mean, standard deviation (SD), 

number, and percentage were calculated. The chi-square and 
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Fisher’s exact test were used to evaluate the risk factors of 

labor inhibition failure. These variables were then included 

if P-value ,0.20 in a stepwise logistic regression analysis 

to determine which factors, if any, were independently 

associated with the risk of labor inhibition failure. Adjusted 

odds ratio with a 95% confidence interval (CI), which did not 

include unity were considered statistically significant.

Results
During the studied period, a total of 424 pregnant women 

met the diagnosis of preterm labor or threatened pre-

term labor. After exclusion of 39 multiple pregnancies, a 

women with dead fetus in utero, 2 women with lethal fetal 

anomalies, 3 women whose medical records were lost, 

262 women between 34 0/7 and 36 6/7 weeks of gestation and 

also 14 women between 24 0/7 and 33 6/7 weeks of gestation 

whose uterine contractions were not inhibited, 103 singleton 

pregnant women at 24 0/7 to 33 6/7 weeks of gestation who 

received tocolytic agents were reviewed.

The baseline characteristics of the studied women were 

shown in Table 1. Their mean age was 28 years old. Around 

three-fourth of them (77.7%) met the clinical criteria of 

threatened preterm labor, while 22.3% met the diagnosis of 

preterm labor. There were histories of obstetrical, medical, 

and/or surgical complications during pregnancy among 

studied women. Anemia was the most frequently associated 

condition (34%), followed by previous abortion (29.1%), 

preterm pre-labor rupture membranes (17.5%), urinary tract 

infection or asymptomatic bacteriuria (15.5%), and history of 

preterm labor/delivery (11.7%) and vaginal bleeding (9.7%). 

Few cases of other complications were autoimmune diseases  

(3 cases), genital tract infection (3 cases), infective diarrhea/food 

poisoning (3 cases), polyhydramnios (3 cases), and 1 case each 

of chorioamnionitis, sepsis, uterine leiomyoma, abdominal 

surgery during pregnancy, and uterine cervical surgery.

In Table 2, the overall success rate of preterm uterine 

contraction inhibition for prolongation of pregnancy at least 

for 48 hours was 86.4%. The success rate among who were 

diagnosed as threatened preterm labor on admission was high 

(93.8%), while the success rate among who were diagnosed 

as preterm labor on admission was low (60.9%). High risk 

of preterm delivery group had high success rate (85.0%). 

The more cervical dilatation group had the more failure rate. 

Calcium channel blocker had the better effect than betamimet-

ics and combination of tocolytics. More than 80% of included 

women received complete course of corticosteroid before 

delivery. Approximately half of the studied women (55.3%) 

had prolonged pregnancy beyond 34 weeks. One-third of them 

(38.8%) gave birth after 37 weeks of gestation.

Regarding the type of tocolytic agents, terbutaline was 

the most frequently selected tocolytic agent, followed by 

nifedipine. Intolerable side effects of tocolytic agents were 

observed in 13 cases, whose medication was discontinued. 

Among these 13 cases, 5 cases developed hypotension 

after nifedipine treatment and 8 cases showed maternal 

tachycardia/dyspnea and fetal tachycardia after terbutaline 

treatment. Duration of tocolytic agent administration for 

labor inhibition was 2–5 days (median =4 days). Pregnancy 

could be prolonged for 4–42 days (median =21 days).

The neonatal outcomes were shown in Table 3. Mean 

baby birth weight was 2,370.9 g (SD: 833.6), and their mean 

gestational age at birth was 34.4 weeks (SD: 3.5). About two-

third (61.2%) of them were born before 37 weeks. Almost 

half of them (49.5%) were low birth weight (,2,500 g) 

babies. Cesarean section was the majority route of delivery. 

There were 4 cases of severe birth asphyxia whose APGAR 

score was ,4 at 5 minutes after birth.

Table 1 Baseline characteristics of pregnant women

Characteristics Mean ± SD or N (%)

age, years 28.4±7.0
Prepregnancy BMI, kg/m2 21.0±3.5

,18.5 (underweight) 23 (22.3)
$30 (obesity) 4 (3.9)

Primiparity 66 (64.1)
gestational age on admission, weeks 30.8±2.4
number of antenatal care visit 7.0±2.7
History of pregnancy complications 80 (77.7)
Uterine contraction and cervical condition

Threatened preterm labor 80 (77.7)
Preterm labor 23 (22.3)

Abbreviations: BMI, body mass index; sD, standard deviation.

Table 2 success rate of preterm uterine contraction inhibition

Group of studied women Success rate (95% CI)

all uterine contraction inhibition 86.4 (78.3, 92.3)
Threatened preterm labor (n=80) 93.8 (88.3, 99.1)

Preterm labor (n=23) 60.9 (39.3, 82.4)

High risk of preterm delivery (n=80) 85.0 (77.0, 93.0)

cervical dilatation, cm
1 (n=8) 75.0 (36.3, 100)

2–3 (n=11) 54.5 (36.3, 100)

$4 (n=4) 50.0 (0, 100)

Type of tocolytics
ccB (n=28) 96.4 (89.1, 100)

Betamimetics (n=45) 86.7 (76.3, 96.9)

combine ccB + betamimetics (n=30) 76.7 (60.6, 92.7)

completed course of corticosteroids 85.4 (77.1, 91.6)
Delivery after 34 weeks gestational age 55.3 (45.6, 65.1)
Delivery after 37 weeks gestational age 38.8 (29.3, 48.4)

Abbreviations: CCB, calcium channel blocker; CI, confidence interval.
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In the univariate analysis, risk factors including preec-

lampsia with severe feature, history of abortion, more than 

24 hours of uterine contraction, and history of cervical sur-

gery were not significantly associated with inhibition failure 

(P-value .0.20). When using multivariate logistic regression 

analysis, only preterm labor had statistical significant associ-

ated with inhibition failure. The results are given in Table 4.

Discussion
Premature delivery is a common complication of pregnancy. 

Estimated worldwide incidence of preterm birth was 9.6% 

in 2005, mostly occurred in Africa and Asia.8 In 2010, low 

birth weight babies worldwide were estimated to be around 

18 million, and 59% of them were small-for-gestational 

age term and 41% were preterm. Two-third of small-for-

gestational age infants were born in Asia.9 The understanding 

of the causes of premature delivery, low birth weight babies 

and improvement of the effectiveness of available modality 

of intervention are needed to improve birth outcomes. The 

results of this study from a tertiary care hospital in northeastern 

Thailand showed the same tendency of worldwide burden of 

preterm pregnancy complications. We found 49.5% of new-

borns were low birth weight. In the present study, women 

with uterine contraction before 34 weeks of gestation were 

admitted to the hospital to prolong pregnancy with tocolytic 

agents. The majority of them (86.4%) could continue preg-

nancy at least 48 hours after receiving the tocolytic agents 

and receive completed corticosteroids course to accelerate 

fetal lung maturity. However, 77.7% of these studied women 

presented with threatened preterm labor, which is defined as 

uterine contraction without cervical dilatation. The significant 

risk factor of inhibition failure was preterm uterine contrac-

tion with cervical dilatation (preterm labor).

Similar to the authors’ present results, Motazedian et al 

reported that a 48-hour prolongation of pregnancy was 

achieved in 87% patients receiving terbutaline and 84% 

patients receiving salbutamol.10 Likewise, the study at Siriraj 

Hospital, Bangkok, Thailand, revealed that the success rate in 

threatened preterm labor inhibition for 12 hours with nifedipine 

was about 80%.11 However, in cases of women with advanced 

cervical dilatation (4–8 cm) who received one or more toco-

lytics (magnesium sulfate, indomethacin, or nifedipine), only 

23% could prolong pregnancy at least 48 hours after admis-

sion.12 Similarly, in cases of women with the diagnosis of 

preterm labor based on the presence of uterine contraction 

with documented cervical change, success rate by nifedipine 

was 70%.13 In these two studies with the lower success rates, 

the patients presented as preterm labor with apparent cervical 

changes. We noticed that, regardless of number and the type 

of tocolysis, the success rate was higher when uterine contrac-

tion inhibition was applied to women with preterm uterine 

contraction without cervical changes. In the present study, the 

success rate to prolong pregnancy at least 48 hours was 93.8% 

in threatened preterm labor group and that of preterm labor 

group was 60.9%. Furthermore, the authors’ data revealed that 

preterm labor (uterine contraction with cervical change) was 

the significant risk factor of labor inhibition failure.

The main rationale of tocolysis for preterm labor are 

to delay delivery for at least 48 hours to allow completed 

course of corticosteroids to accelerate fetal lung surfactant 

production and allow to transfer mother to a tertiary facility. 

Betamimetics and calcium channel blockers reduce the 

number of preterm labor women who will give birth within 

48 hours. Nevertheless, tocolysis does not appear to sig-

nificantly lengthen the gestational age beyond 7 days.14 It is 

known that nifedipine is easy to administer and have fewer 

side effects relative to betamimetics.15 The authors’ results 

also support this notion as intolerable side effects occurred 

more in cases of betamimetics treatment.

Table 3 neonatal outcomes

Neonatal outcomes N (%)

Birth weight ,2,500 g 51 (49.5)
route of delivery

spontaneous vaginal delivery 39 (37.9)
cesarean section 60 (58.3)
Vacuum and extraction 2 (1.9)
Breech assisting 2 (1.9)

aPgar score
at the 5th minute ,6 9 (8.7)
at the 5th minute ,4 4 (3.9)

Abbreviation: aPgar, appearance, pulse, grimace, activity, respiration.

Table 4 risk factors of inhibition failure

Risk factors Inhibition failure 
(N=14)

Inhibition success 
(N=89)

Univariate 
P-value

Adjusted OR (95% CI)

Preterm labor* 9 14 ,0.001 7.22 (1.99, 26.20)
Intolerable side effects 4 9 0.065 2.43 (0.52, 11.33)
PPrOM 5 13 0.063 1.99 (0.48, 8.33)
Maternal BMI ,18.5 kg/m2 6 17 0.056 2.63 (0.69, 10.09)

Note: *regular uterine contractions accompanied by a change in cervical dilatation, effacement, or both.
Abbreviations: BMI, body mass index; CI, confidence interval; OR, odds ratio; PPROM, preterm pre-labor rupture membranes.
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In spite of the success rate of preterm uterine contrac-

tion inhibition was as high as 86.4% in this study, there were 

substantial perinatal complications associated with premature 

delivery. For example, the mean birth weight of babies was 

approximately 2,300 g and a half of them had low birth weight 

(,2,500 g). Severe birth asphyxia was seen in 3.9% and more 

than half (58.3%) of the delivery required surgical intervention. 

Thus, we should provide advanced neonatal care and prepare for 

complicated delivery for the pregnancy complicated with pre-

term uterine contraction with or without cervical dilatation.

Limitations of this study were those inherent to any ret-

rospective study which made it difficult to gain the complete 

data. Fortunately, most of the outcomes of interest were avail-

able in the retrieved medical records. Another was the limited 

number of studied women, in that the majority of women 

enrolled in this study were those with threatened preterm labor 

that would lead to overestimation of the overall success rate of 

uterine contraction inhibition. However, we tried to minimize 

such effects by separating the patients into threatened preterm 

and preterm labor groups for outcome analysis.

Regarding the evaluation of pregnancy outcomes of 

uterine contraction inhibition with tocolytic agents, further 

research on threatened preterm labor with or without toco-

lysis would be necessary. Also, whether preterm uterine 

contraction with cervical change should get high success 

rate as preterm uterine contraction without cervical change 

if the tocolytics could attenuate uterine contraction should 

be explored in future.

Conclusion
The success rate of preterm uterine contraction inhibition 

with tocolytic agents to delay delivery for at least 48 hours 

was high in threatened preterm labor and low in preterm 

labor. A significant risk factor for inhibition failure was the 

preterm uterine contraction with cervical change.
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