
http://informahealthcare.com/jmf
ISSN: 1476-7058 (print), 1476-4954 (electronic)

J Matern Fetal Neonatal Med, Early Online: 1–5
! 2013 Informa UK Ltd. DOI: 10.3109/14767058.2013.858688

ORIGINAL ARTICLE

Maternal magnesium level effect on preterm labor treatment
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Abstract

Objective: To compare the initial serum magnesium levels between preterm labor (PL) and
control groups and to evaluate MgSO4 treatment response in preterm labor group according
to their initial serum magnesium levels.
Methods: Hundred women diagnosed as preterm labor between 28 and 33 weeks of gestation
and 100 non-complicated pregnant women were enrolled in this prospective study. Total basal
serum magnesium levels were measured in both the groups. After a 6 g intravenous bolus of
MgSO4, a dose of 2 g/h was given as an infusion in the preterm labor group.
Results: Serum magnesium levels were significantly lower in preterm labor group (p50.001).
The active contractions stopped in 69 (73,4%) preterm patients. The basal Mg level was
significantly lower in this preterm group (1.6 versus 1.9, respectively, p50.001). Predictive value
of basal magnesium level measurement for magnesium tocolysis response was calculated
by receiver operating characteristic analyses with 95% confidence interval. Positive predictive
and negative predictive values were found as 64.5% and 92.5%, respectively, with 83%
accuracy, when cut-off magnesium value was taken as a 51.75 mg/dl (sensitivity¼ 80%,
specificity¼ 84,1%).
Conclusions: Basal magnesium levels in preterm labor had a predictive value in evaluating
MgSO4 tocolysis response. It may help to select patients who are appropriate for MgSO4
tocolysis.
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Introduction

Preterm birth is the leading cause of perinatal morbidity and

mortality and one of the leading causes of infant mortality [1].

The role of tocolytic therapy in the prevention of preterm

labor (PL) is still controversial. Tocolysis itself is not

associated with any clear effects on perinatal death or on

any measure of neonatal morbidity [2]. Although tocolytics

have not been shown to improve neonatal outcomes, they can

delay preterm labor long enough for antenatal corticosteroids

to be administered or for the mother to be transported to a

tertiary care facility [3]. Consequently physicians are faced

with the responsibility of identifying and implementing

methods that can reduce the incidence of preterm delivery,

associated health care costs and additional expenditures for

developmental handicaps during the period of childhood.

To date, none of the drugs recommended to treat preterm

labor has been identified to be successful alone in treating

all of the underlying factors leading to preterm labor [4].

But neither the American nor Royal College of Obstetricians

and Gynecologists endorse the usage of magnesium sulfate

as a tocolytic. However, despite the absence of their

official sanction, magnesium sulfate is the agent used most

commonly for tocolysis in the United States [2,5]. Also

pregnancy is marked by a state of hypomagnesemia [6,7].

Hypomagnesemia leads to neuromuscular hyperecitability

resulting in muscle cramp and uterine hyperactivity [8]. If

tocolytic drugs are used, the choice of drug should be

individualized and based on maternal condition. It is

conceivable that the preterm labor associated with overt

hypomagnesemia could be treated effectively through the use

of magnesium sulfate tocolysis.

In this study, we aimed to find two things: firstly, the

comparisons of initial magnesium levels between control and

PL groups and secondly, the evaluation of MgSO4 treatment

response in PL group according to their initial magnesium

levels.

Materials and methods

This prospective cohort study was carried out on 100 women

diagnosed as preterm labor between 28 and 33 weeks of

gestation and 100 non-complicated pregnant at Etlik Zübeyde

Hanım Training and Research Hospital from November 2009

to July 2010. The control group consisted of patients who
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admitted to hospital for routine third trimester visit. The

patient with any symptom of vaginal or urinary infections

symptom were excluded from control group. The gestational

weeks of the control group were between 28 and 33 weeks.

Exclusion criteria were multiple gestations, renal or

endocrine disorder, a history of habitual abortion, uterine

anomalies, uterine leiomyoma, previous preterm labor, cerc-

lage, previous low-birth weight deliveries, premature rupture

of membrane and pregnancy induced hypertension.

The patients with contraindication to tocolysis such as

advanced labor, fetal demise, lethal fetal anomaly, chorioam-

nionitis and severe pre-eclampsia and severe hemorrhage

were excluded from the study. Oral magnesium and calcium

replacement treatment was also found in the exclusion

criteria.

The inclusion criteria of PL group were regular 2 or more

contractions in each 10 min of fetal monitoring occurring

before 34 weeks gestation and associated with changes in the

cervix. The evaluation of contractions and heart rates were

done by Huntleig/Sonicaid Team Care Duo Fetal Monitor

(ambulatory uterine contraction monitoring).

Same physician performed cervical assessment with digital

examination before MgSO4 treatment. The betamethasone

(12 mg) was administered intramuscularly with 24 h interval

for two doses. Total magnesium levels were measured using

Hitachi 7700 Automatic Analyzer in a laboratory before

MgSO4 tocolytic treatment.

After a 6 g intravenous bolus of MgSO4, a dose of 2 g/h

was given as an infusion. The rate of infusion dose was

increased or decreased according to patient’s clinical response

and toxicity. In resistant cases, dose was elevated up to 3 g/h.

The patients were monitored regularly for blood pressure,

pulsation, respiratory rate, uterine contractions, patellar

reflexes, urinary output measurements and plasma level of

magnesium. The measurement of serum magnesium level was

applied every 4 h. If the uterine contractions were ceased,

magnesium treatment had been continued for additional 6 h.

This study had two branches: first, the comparison of

initial magnesium levels between control and PL groups;

second, the comparison of MgSO4 treatment response of

PL group.

The study was conducted according to the guidelines for

clinical studies described in the Declaration of Helsinki (as

revised by the World Medical Association, http://www.wma.-

net). Regional Ethical Committee approved the study. Written

informed consent was obtained from all the participants.

All statistical analyses were performed using the SPSS for

Windows (Turkey, Ankara), version 18.0 within- and

between-group differences were analyzed using Students’ t

tests or the Mann–Whitney U test. Results were expressed as

the mean þSD (normally distributed variables) or median

with minima and maxima (non-normally distributed vari-

ables). Pearson correlation was used to calculate correlations.

The distribution of continual variables was evaluated with

Shapiro–Wilk test. Receiver operating characteristic (ROC)

curves is used to determine a cut off value for basal

magnesium level. The optimal cut-point of basal magnesium

measurement was calculated by using Youden Index.

Sensitivity, specificity, positive and predictive values were

also calculated. A p value50.05 was considered statistically

significant.

Results

The data of 200 gestations were available for the first part of

our study. But 194 patients included in second part of the

statistical analyses. Six women were excluded from statistical

analyses because of additional tocolytic treatment require-

ment. The demographic characteristics were shown in

Table 1. Mean maternal age was 26.5� 5.4 years in control

group and 26.6� 5.4 in PL group. Serum magnesium level of

PL group was 1.6 mg/dl (1.2–2.7). Serum magnesium level of

control group was 1.8 mg/dl (1.5–2.1). Serum magnesium

(Figure 1) level was significantly lower in preterm labor

group (p50.001). The correlation between gestational week

and serum magnesium level was not statistically significant in

both the groups (p40.05).

Table 1. Demographic characteristics of patients.

Control (n¼ 100) Preterm Labor (n¼ 100) p

Age [Mean� standart deviation] 26.5� 5.4 26.6� 5.4 0.855
Gravidity [median (min–max)] 2 (1–10) 1 (1–10) 0.690
Parity [median (min–max)] 1 (0–5) 0 (0–6) 0.561
Living child [median (min–max)] 1 (0–3) 0 (0–3) 0.743
Abortion [median (min–max)] 0 (0–5) 0 (0–3) 0.168
Curettage for undesired pregnancy [median (min–max)] 0 (0–1) 0 (0–3) 0.375
Dead fetus at the birth [median (min–max)] 0 (0–1) 0 (0–1) 0.562
Dead child after birth [median (min–max)] 0 (0–2) 0 (0–3) 0.994
Gestational week [Mean� standart deviation] 31.4� 1.7 31.4� 1.7 1.000

Figure 1. Distributions of basal magnesium levels of control and
preterm labor groups. *Symbolizes extreme values.
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One hundred patients with preterm labor were given

MgSO4 tocolysis. The clinical characteristics of the patients

with preterm labor were shown in Table 2. Magnesium

treatment was stopped in six patients. They needed additional

tocolytic treatment; 4 calcium channel blocker (nidilatR) and

2 ritodrin (preparR). Despite of magnesium tocolysis, 25

patients’ contractions increased and they delivered preterm.

They were named as the unsuccessful PL group. The active

contractions stopped in 69 (73.4%) patients. This group was

named as successful PL group. The basal Mg level was

significantly lower in successful PL group (1.6 versus 1.9,

respectively p50.001) (Figure 2).

Mean cervical dilatation of PL group at initiation of

therapy was 1 cm in 67 patients, 2 cm in 23 patients and 3 cm

in 10 patients. There was no any cervical dilatation in control

group. There was negative correlation between cervical

dilatation and tocolysis success. But this was statistically

insignificant (p40.05). The clinical and biochemical charac-

teristics of successful and unsuccessful PL groups were

shown in Table 3. Cervical dilatation, cervical effacement,

number of contractions and amplitude of contractions were

not significantly different between successful and unsuccess-

ful groups (p40.05).

Predictive value of basal magnesium level measurement

for differentiation of successful and unsuccessful PL

responses to magnesium tocolysis was calculated by ROC

analyses with 95% confidence interval (Figure 3). Sensitivity

and specificity were found as 80% and 84.1%, respectively,

when cut-off magnesium value was taken as 51.75 mg/dl.

Positive predictive and negative predictive values were found

as 64.5% and 92.5%, respectively, with 83% accuracy.

Discussion

Our findings indicated that the serum total magnesium level is

significantly lower in preterm labor patients. As it happens,

numerous previous studies also confirm our finding [9,10].

However, we also found that lower serum magnesium levels

Figure 2. Distributions of serum basal magnesium levels of successful
and unsuccessful preterm labor groups. *Symbolizes extreme values.

Table 2. The clinical characteristics of the patients with preterm labor.

n¼ 100

History of labor [n(%)]
Nulliparity 57 (57.0)
History of Normal Labor 28 (28.0)
History of Cesarean section 15 (15.0)

Cervical dilatation (cm) [n(%)]
1 67 (67.0)
2 23 (23.0)
3 10 (10.0)

Cervical Effacement (%) [median (min–max)] 30 (30–70)
Number of contraction [median (min–max)] 3 (2–6)
Amplitude of contraction [median (min–max)] 50 (20–100)
Mgþ2 level at 6th Hour (mg/dl)

[median (min–max)]
5.1 (3.2–7.8)

Duration of contraction cessation (hour)
[median (min–max)]

12 (3–39)

Total given Mgþ2 dose level (mg/dl)
[median (min–max)]

30 (10–116)

Successful Prevention of Labor [n(%)] 69 (73.4)

Figure 3. ROC curve for differentiation of successful and unsuccessful
PL groups according to basal magnesium levels (Area under curve
¼ 0.888; CI: 0.812–0.963; p50.001).

Table 3. The clinical and biochemical characteristics of successful and
unsuccessful PL groups.

Successful
PL group
(n¼ 69)

Unsuccessful
PL group
(n¼ 25) p

Basal Magnesium level (mg/dl)
[median (min–max)]

1.6 (1.2–1.9) 1.9 (1.6–2.7) 50.001

Magnesium 6th hour (mg/dl)
[median (min–max)]

4.9 (3.2–7.2) 5.4 (4.2–7.8) 0.019

Cervical Dilatation (cm) [n(%)] 0.223
1 49 (79.0) 13 (20.9)
2 14 (63.6) 8 (36.3)
3 6 (60.0) 4 (40.0)

Cervical Effacement (%)
[median (min–max)]

30 (30–70) 40 (30–70) 0.094

Number of contractions
[median (min–max)]

3 (2–6) 3 (2–6) 0.215

Amplitude of contractions
[median (min–max)]

40 (20–100) 50 (30–85) 0.066
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had a significant predictive value for better identifying a

positive response to tocolytic magnesium sulfate.

Many different classes of drugs have been used for tocolytic

therapy [11]. These include beta mimetics, magnesium sulfate,

prostaglandin inhibitors, calcium channel blockers, oxytocin

receptor blockers and others. But American College of

Obstetricians and Gynecologists explained that there are no

clear ‘‘first-line’’ tocolytic drugs to manage preterm labor.

Each tocolytic has a unique mechanism of action, side effects

and degree of complexity to administer [11].

Magnesium was first used by Steer and Petrie [12] as a

tocolytic and later was refined by Elliott [13]. Steer and Petrie

[12] demonstrated that raising serum magnesium levels serves

to relax uterine smooth muscles, which provides the usage of

magnesium sulfate as a tocolytic agent. Several authors have

also observed low magnesium levels before development of

preterm labor and speculated that hypomagnesemia might

cause increased uterine contractility [14,15,16]. Although the

exact method is unknown, magnesium was shown to suppress

muscle contractility through direct cellular action, decreased

release of acetylcholine at the neuromuscular junction and

competitive inhibition with calcium through calcium channels

and calcium channel pump activity [17].

High morbidity of preterm delivery could be prevented by

early diagnosis of this deficiency and its correction. Kurzel

[14] analyzed and concluded that low magnesium levels could

be used as a marker for preterm labor based on single blood

values at the time of preterm labor. In our study, we showed

that 1.75 mg/dl magnesium cut off level might be used for

selection of MgSO4 tocolytic agent with nearly 80% sensi-

tivity and specificity. Hantoushzadeh [18] et al. found serum

magnesium levels 1.7� 0.38 and 2� 0.184 in preterm labor

group and term labor group respectively and this was

statistically significant (p50.001). In other study, Lurie

[19] et al. investigated the relationship between uterine

contractions and serum magnesium levels in preterm labor

patients given intravenous MgSO4 tocolysis. Mean serum

magnesium level was found 1.9� 0.5 mmol/l when uterine

contractions existed and 1.9� 0.3 mmol/l when uterine con-

tractions did not exist. They could not find any significant

difference between groups. However, only 12 patients were

included in their study. The inhibitions of uterine contractions

were occurred in 67% of patients in their study [19]. This was

73.4% in our study.

The literature does not support the efficacy of magnesium

sulfate and most authors call for discontinuation of the usage

of magnesium sulfate as a labor-inhibiting agent, which leaves

only cyclooxygenase inhibitors and calcium channel blockers

as off-license alternatives [20,21]. A 2002 Cochrane system-

atic review concluded that magnesium sulfate is ineffective in

tocolysis; it is therefore no longer recommended for routine

usage as a tocolytic agent [22]. On the other hand a meta-

analysis recently published showed that compared with

placebo, the probability of delivery being delayed by 48 h

was highest with prostaglandin inhibitors (odds ratio 5.39,

95% credible interval 2.14 to 12.34) followed by magnesium

sulfate (2.76, 1.58 to 4.94) [23].

Clinical circumstances and physician preferences should

dictate treatment such that this study may set light to selection

of tocolytic agent for preterm labor. There was no study found

showing the relationship between serum magnesium level and

MgSO4 tocolysis treatment response in the literature. In our

study, the basal Mg level was significantly lower in successful

PL group (1.6 versus 1.9, respectively, p50.001). This study

may be helpful in the treatment of preterm labor especially

accompanying with hypomagnesemia.

The main advantage of magnesium sulphate is its relatively

low potential for maternal side effects. Also the adverse side

effects are dose related and disappeared rapidly after cessation

of treatment [24]. Because of rapid glomerular filtration,

magnesium is excreted by the kidneys at a very high rate; over

90% is cleared within 24 h [25]. Also magnesium had an

importance for neuroprophylaxis. One of the most recent

studies by Rouse et al. [26] was a multicenter trial conducted

in the United States, and the results offered the most

promising evidence that magnesium decreased the risk of

moderate or severe cerebral palsy in infants born preterm who

survived. In our study, neonatal outcomes were not evaluated.

In the United States, magnesium sulfate ranks as the tocolytic

of choice by most obstetricians and perinatologists [27].

There are important potential limitations that should be

considered carefully when interpreting our results. In most

countries, drugs registered for tocolysis are restricted to the

betareceptor agonist ritodrine and the oxytocin receptor

antagonist atosiban. So usage of magnesium treatment may

not be practical for every physician. In our study we evaluated

total magnesium level but ionized magnesium level might be

more reliable for interpreting these results. Relatively small

amount of sample may also decrease the power of our study

results. Also absence of neonatal outcomes is other limitation

of our study.

As a conclusion, tocolysis should be considered to prolong

the pregnancy for 48 h for completing a course of cortico-

steroids, which has been shown to reduce the risk of

respiratory distress syndrome by at least 50% or in utero

transfer [28]. Many different drugs have been utilized as

tocolytic therapy, but a standard first line drug has not

emerged According to our study initial Mg level may help to

select patients who are appropriate for MgSO4 tocolysis and it

may effectively prolong gestation.
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