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ABSTRACT 

Background: Preterm labor (PTL) is the leading cause of perinatal and neonatal morbidity and mortality and 

strongly related to the developmental and neurological disabilities later in life. 

Objective: To compare between calcium channel blocker and progesterone in the prevention of Preterm 

Labor in patients with history of recurrent spontaneous preterm labor. 

Patients and Methods: A comparative clinical study was done at Al-Hussein Hospital on one hundred 

pregnant women with history of previous spontaneous preterm labors were selected in this study, and 

randomly arranged into two groups: calcium channel blocker group (A), and progesterone group (B). 

Results: There was no statistically significant difference between all groups as regards age, parity and 

number of previous preterm labors, There was a statistically significant difference between the progesterone 

group and the calcium group as regards GA at delivery, with higher percentage of lower GA at delivery 

among the progesterone group (35.61 weeks) compared to the calcium group (37.11 weeks), There was a 

statistically significant difference between the progesterone group and the calcium group as regards mean 

values of birth weight with higher percentage of lower birth weight among the progesterone group (2.37 kg) 

compared to the calcium group (2.93 kg), There was a statistically significant difference between the 

progesterone group and the calcium group as regards mean values of five minutes APGAR Score with higher 

percentage of lower five minutes APGAR Score among the progesterone group (7.66) compared to the 

calcium group (8.57), There was no statistically significant difference between all groups as regards the mode 

of delivery. There was a statistically significant difference between the progesterone group and the calcium 

group as regards NICU admission with higher percentage of NICU admission among the progesterone group 

(40%) compared to the calcium group (17.1%), There was a statistically significant difference in different 

studied groups before and after progesterone administration as regards mean values of serum progesterone, 

There was a statistically significant difference in different studied groups before and after progesterone 

administration as regards mean values of serum calcium. 

Conclusion: The use of calcium channel blocker and progesterone reduced the rate of preterm labor, 

prolonged gestational age at delivery, reduced the frequency of uterine contractions, and improved the 

symptoms of preterm labor in women with history of recurrent spontaneous preterm labors. Calcium channel 

blocker was more superior on progesterone as regards prevention of recurrent preterm labor. 
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INTRODUCTION 

     Preterm labor is defined as the 

presence of uterine contractions of 

sufficient frequency and intensity to effect 

progressive effacement and dilation of the 

cervix prior to term gestation (before 

completing 37wks of gestation) 

(ACOGpractice bulletin no. 127, 2012). 

     The incidence of this problem is rising 

and is reported to be 15% of pregnancies 

in the developed world. So, its prevention 

is considered a major challenge for 

obstetricians (Chen et al., 2019). 

     By gestational age, 5% of preterm 

labors occur at less than 28weeks 

(extreme prematurity), 15% at 28-31 

weeks (severe prematurity), 20% at 32-33 

weeks (moderate prematurity), and 60-

70% at 34-36 weeks (near term) (Lipi et 

al., 2013). 

     Survival of the preterm infant is 

directly related to gestational age at 

delivery. Survival increases from less than 

50% before 24 weeks to more than 95% 

by 33 weeks' gestation and there is a 

corresponding inverse relationship 

between the risk of severe disability in 

survivors and gestational age at delivery 

(Chenet al., 2019). 

     Complications from preterm birth are 

not limited to the neonatal period such as 

in retinopathy of prematurity, 

intraventricular hemorrhage, necrotizing 

enters colitis, respiratory disorders and 

sepsis. They can also constitute sequelae 

such as abnormal neurophysiological 

development in early childhood and 

underachievement at school (Nayeri et al., 

2018). 

     The early detection of pregnant women 

at high risk for preterm labor could be the 

best way to prevent preterm labor 

(Urquhart et al., 2017). 

     Most common interventions 

recommended to prevent preterm birth 

have been proved to have a little or no 

benefit. However, bed rest, once 

universally advocated, is now largely 

historical. Cerclage, antibiotics or 

tocolytics may be beneficial only in 

specific circumstances (Lucovnik et al., 

2011). 

     Calcium channel blockers exert their 

tocolytic effect by preventing the influx of 

extracellular calcium ions into the 

myometrial cell. They are entirely non-

specific for uterine as distinct from other 

smooth muscle cells, but have been 

demonstrated in vitro to have a potent 

relaxant effect on human myometrium 

(Gáspár et al., 2013). The most widely 

used and studied CCB is nifedipine, which 

along with nifedipine, belongs to the 

dihydropiridine group. Nifedipine was 

first reported in an observational study in 

1980 to be an effective tocolytic agent 

with minimal side effects. Nifedipine can 

be given orally or by intravenous route, 

whereas nifedipine can only be 

administered orally (Conde-Agudelo et al., 

2011). 

     Progesterone is useful in allowing 

pregnancy to reach its physiologic term. 

In animal studies, medroxyprogesterone 

treatment prevented labor and possessed 

anti-inflammatory activity in vivo. 

Moreover, progesterone antagonists given 

at term increase the rate of spontaneous 

labor (Norwitz et al., 2011). 

     Progesterone and 17α-

hydroxyprogesterone acetate slow the 

process of cervical ripening, and this is the 

rationale for prophylactic long-term 
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progestin supplementation mostly studied 

so far. However, progesterone (but not 

17α-hydroxyprogesterone acetate) also 

inhibits myometrial activity even after the 

cervix has already ripened. Moreover, 

these effects depend greatly on the vehicle 

used and the route of administration. 

Understanding different mechanisms of 

action, as well as the importance of 

progestin formulation, vehicle and route 

of administration is the key to finding the 

optimal progestin treatment for prevention 

of preterm birth (Lucovnik et al., 2011). 

     Progesterone administration was 

considered to be effective in the 

prevention of PTL in women at risk, 

especially women with history of previous 

spontaneous PTL (Doddetal., 2010). 

     The aim of this study was to compare 

between calcium channel blocker and 

progesterone in the prevention of preterm 

labor in patients with history of recurrent 

spontaneous preterm labor. 

PATIENTS AND METHODS 

     This comparative clinical study was 

carried out at Al-Hussein Hospital. One 

hundred pregnant women who have 

history of previous spontaneous preterm 

labors, singleton pregnancy, gestational 

Age of 20 to 24 weeks or past history of 

one or more spontaneous preterm labor. 

They were randomly arranged into two 

groups calcium channel blocker group (A) 

and progesterone group (B). 

Exclusion criteria: 

     Patients with multi-fetal pregnancy, 

history of ante partum PROM, cervical 

incompetence or current cervical cerclage, 

known fetal anomaly, hypertension 

requiring medications, progesterone or 

heparin treatment in current pregnancy or 

history of thrombo-embolic disorders, 

known allergy toprogesterone, known 

liver disease or established preterm labor. 

All women were subjected to: 

A. At the first antenatal visit: 

     Full History taking, were full personal, 

obstetric, menstrual and medical history 

was taken. Data were collected in a 

special form for each patient. Complete 

General and abdominal examination and 

Routine laboratory investigations (full 

labs). Estimation of gestational age; 

estimation was done based on the last 

menstrual period and ultrasonography up 

to12 weeks or by two concordant scans 

between 12 and 24 weeks. Routine trans-

abdominal ultrasound to assess the 

gestational age and to exclude fetal 

anomalies. Trans-vaginal ultrasound every 

four weeks to assess cervical length and 

funneling, prophylactic medical treatment. 

     All pregnant women in the study 

received prophylactic medical treatment 

for bacterial vaginosis and Chlamydial 

infection in the form of Azithromycin 

tablets (500 mg) orally once daily for 3 

days, and Metronidazole tablets (250 mg) 

three times per day for 7 days. 

Medications were given just before 

starting progesterone therapy. 

     Treatment was started at 20-24 weeks 

gestation; (Group A) were given calcium 

channel blocker tablets twice daily, and 

(Group B) were given progesterone. 

Treatment was continued until completed 

36 weeks gestation or until occurrence of 

PROM or delivery. 

     All women were advised about the 

benefit of the drug used and a written 

approval of the study was taken from each 
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woman. A schedule of next visits was 

given to each woman. 

B. At the follow up visits: 

     All pregnant women were submitted to 

uterine contraction monitoring by an 

external tocodynamometer every other 

week for 60 minutes by an external 

monitor from 28 to 36 weeks of gestation 

while women in left lateral position. We 

determined the frequency of contractions. 

A positive test was considered when there 

were four or more contractions per hour 

before the 30thweek of gestation, and 

from 30 weeks onward, 6 or more 

contractions per hour. All pregnant 

women were asked for symptoms of 

preterm labor like heaviness, cramps, 

abdominal colic, and sudden gush of fluid. 

Statistical analysis: 

     Recorded data were analyzed using the 

statistical package for the social sciences, 

version 20.0 (SPSS Inc., Chicago, Illinois, 

USA). Quantitative data were expressed 

as mean± standard deviation (SD). 

Qualitative data were expressed as 

frequency and percentage. Probability P-

value <0.05 was considered significant. t-

test was used to compare means and Chi-

square test was used to compare 

frequencies. 

 

RESULTS 

 

     There was no statistically significant 

difference between all groups as regards 

the age, parity and number of previous 

preterm labors. There was a statistically 

significant as regards GA. at delivery with 

higher percentage of Lower GA at 

delivery among the progesterone group 

(35.61 weeks) compared to the calcium 

group (37.11 weeks). There was a 

statistically significant difference as 

regards mean values of birth weight with 

higher percentage of lower birth weight 

among the progesterone group (2.37 kg) 

compared to the calcium group (2.93 kg). 

There was a statistically significant 

difference between mean values of five 

minutes APGAR Score with higher 

percentage of lower five minutes APGAR 

Score among the progesterone group 

(7.66) compared to the calcium group 

(8.57). There was no statistically 

significant difference as regards the mode 

of delivery. There was statistically 

significant as regards NICU admission 

with higher percentage of NICU 

admission among the progesterone group 

(40%) compared to the calcium group 

(17.1%). 

     There was a statistically significant 

difference before and after progesterone 

administration as regard mean values of 

serum progesterone. There was a 

statistically significant difference before 

and after progesterone administration as 

regards mean values of serum calcium. 
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Table (1): Comparison between groups 

Group 

Parameter 

Progesterone group 

(n=50) 

Calcium group 

(n=50) 
p-value 

Age (yrs.) 28.65±4.82 29.14±4.15 > 0.05 

Parity 2.95±0.57 3.19±0.61 0.045 

No. of PLT 2.55±0.52 2.53±0.52 > 0.05 

Gestational age 35.61±1.12 37.11±1.26 < 0.001 

Birth weight (kg) 2.37±0.37 2.93±0.30 <0.001** 

Apgar score 7.66±0.75 8.57±1.14 0.001* 

Delivery by CS 16 (32%) 19 (38%) < 0.05 

Vaginal delivery 34 (68%) 31 (62%) < 0.05 

Not needing NICU 30 (60.0%) 41 (82%) < 0.05 

Needing NICU 20 (40.0%) 9 (18%) 0.02* 

Serum progesterone before 50.88±1.70 51.50±1.97 > 0.05 

Serum progesterone after 95.70±1.57 103.00±2.02 < 0.001* 

Serum calcium (mg/dl) before 13.74±0.32 13.91±0.37 < 0.02* 

Serum calcium (mg/dl) after 11.26±0.30 9.87±0.38 < 0.001* 

 

DISCUSSION 

     Prematurity is the leading cause of 

neonatal death and handicap, 

Improvement in neonatal care have led to 

higher rates of survival among very 

preterm infants, but a major effect on the 

associated mortality and morbidity will be 

achieved only by better identification of 

women at higher risk for preterm labor 

and by development of an effective 

intervention to prevent this complication 

(Cupen et al., 2017). 

     Progesterone is a steroid hormone that 

helps to maintain pregnancy. Removal of 

progesterone, or blockage of its receptors, 

reliably ends pregnancy at all gestational 

ages, and in many non-human species, 

falling levels precipitate natural labor 

(Lucovnik et al., 2011). 

     The vasodilator effect of progesterone 

on uterine circulation in the non-pregnant 

female and during the first trimester of 

pregnancy is well known, but little 

information is available about its effect on 

uterine and fetal circulations later in 

gestation. In one study performed by 

Barda et al. it showed that vaginal 

micronized progesterone used for the 

prevention of PTL was associated with a 

significant reduction in the fetal middle 

cerebral artery (MCA) pulsatility index 

(PI) but with no effect on uterine 

circulation (Vafaei et al.,  2016). 

     Calcium channel blockers are used to 

control hypertension, but it had been 

found to have a role in decreasing uterine 

premature contractions. There have been 

reports of the lack of action of nifedipine 

in premature contractions. Uterine 

contractile activity is regulated by the 

increase in intracellular Ca2+ 

concentration in the myometrial cells 

(Gáspár et al., 2013). 

     The current study included 100 

pregnant women selected on basis of 

previous one or more preterm labor, 

singleton pregnancy and pregnancy at 

gestational age less than 24 weeks and 

excluded ante-partum ROM, cervical 

incompetence, cerclage, congenital fetal 

malformations, hypertension requiring 

medications, progesterone or heparin 
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therapy or history of thrombo-embolic 

disorders, known liver disease and 

progesterone allergy. 

     Gestational age was calculated on the 

basis of the last menstrual period, and 

ultra-sonographic examination. 

Medications started at 24 weeks of 

gestation and stopped at the end of 36 

weeks of gestation and proceeded by 

prophylactic medical treatment for 

bacterial vaginosis. 

     There was no statistically significant 

difference between the two groups as 

regarding to age, parity, mode of delivery 

and number of previous preterm labors. 

     This agreed with the studies of 

Fonseca et al., (2014), Meis et al., (2015) 

and deFonseca et al., (2016). 

     In a meta-analysis of RCT by Farine et 

al., (2018), there is a good evidence to 

recommend the use of vaginal 

progesterone 200 mg daily in the 

prevention of PTL in women with short 

cervix <15 mm detected during TVS 

scanning at 22–26 weeks. In the 

prevention of recurrent PTL in women 

with previous PTL, vaginal progesterone 

100 mg daily was advised, or IM 17 alpha 

hydroxyl progesterone 250 mg once 

weekly. As regards timing of starting 

progesterone for prevention of PTL, no 

apparent benefit of early start before 20 

weeks and also the use of higher doses is 

not beneficial (Dodd et al., 2013). 

     This study compares calcium channel 

blocker with progesterone for the 

prevention of PTL, we found that both 

were effective in the prevention of 

threatened PTL, PTL < 37 weeks and PTL 

< 34 weeks in women at risk with higher 

efficacy in the calcium channel blocker 

group running in agreement with many 

previous studies (Vafaei et al., 2016). 

     On the other hand, one study by 

O’Brien et al., (2012) concluded that 

vaginal progesterone did not reduce the 

rate of early PTL, neonatal morbidity or 

mortality and this could be explained by 

performing their study on women with 

one risk factor (previous PTL) and 

considering the primary outcome PTL < 

32 weeks, also, they used progesterone in 

a dose of 90 mg and in the form of vaginal 

gel. 

     Some studies found that although 

calcium channel blocker is effective in the 

prevention of PTL, it was not effective in 

reducing the rate of hospital admission for 

PTL (threatened PTL) (Meis et al., 2016). 

     In this study and in accordance with 

previous studies by Tita et al. (2015) and 

Farine et al. (2018) the mean birth weight 

and the mean GA at delivery were 

significantly higher in the calcium channel 

blocker treated group in comparison with 

the progesterone treated group. 

     Also, our results showed that the ratio 

of neonatal ICU admission to neonatal 

mortality reduced in both groups that had 

received calcium channel blocker in 

relation to the progesterone group. 

     On the other hand, two other studies 

reported that the ratio of neonatal 

admission to ICU was significantly lower 

in women who had received progesterone 

but without changes in the neonatal deaths 

(Cetingoz et al., 2011 and Tita et al., 

2015). 

     The vasodilator effect of progesterone 

on fetal cerebral circulation may be 

supported by animal studies that showed 

that the brain is sensitive to progesterone 
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during critical periods of development and 

maturation and presence of progesterone 

receptors in the brain, Also progesterone 

reduces brain edema in animal models (Xu 

et al., 2014). 

     As regards serum progesterone level 

before and after progesterone 

administration, our study revealed that it 

was below the normal level at 24wks 

measuring approximately 50ng/ml 

compared to the average normal level at 

this gestational age 73ng/ml. 

     Six weeks after progesterone 

administration (at thirty weeks gestation), 

serum progesterone level was approaching 

the average normal level at this age 

(100ng/ml). 

     No data from RCTs and other studies 

indicate that progesterone use in the 

prevention of PTL was not safe, apart 

from a single retrospective study by 

Rebarber et al., (2014) who showed that 

the incidence of gestational diabetes 

mellitus was 12.9% in women treated by 

I.M 17 alpha hydroxyl progesterone (250 

mg weekly) compared to 4.9% in control 

cases. In this study, safety could not be 

confirmed due to the small number of 

cases and further large series studies are 

advocated. 

CONCLUSION 

     Prophylactic use of progesterone 

reduces the rate of preterm labor, prolongs 

gestational age at delivery, reduces the 

frequency of uterine contractions, and 

improves the symptoms of preterm labor 

in women with history of recurrent 

spontaneous preterm labors. 

     Calcium channel blockers have 

superior effect on inhibiting premature 

uterine contractions in comparison with 

progesterone administration and prolong 

gestation ages, lowering preterm births 

and liability into NICU admissions. 
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دراسة مقارنة بين العلاج باستخدام محصرات قنوات الكالسيوم 

 وقاية من الولادة المبكرة المتكررةوالبروجيستيرون في ال

 رأفت محمد حسان، فريد إبراهيم حسن، مفيد فوزي محمد

 جامعة الأزهر، كلية الطب ،قسم أمراض النساء و التوليد

ئي ررررررة بارررررر     رررررر   ت    يعتبررررررا  المرررررر ا  الباررررررا  رررررر   ا ررررررب   اا خلفيةةةةةةة البحةةةةةة  

يررررررراةب    ررررررر لا ارررررررى  لرررررررىي    اررررررر   لا  وخررررررر ة  امترررررررالا  ال ي ررررررر   ررررررر ا   لا و و ا فيررررررر  

 . اعصبي  فة وقت  لق من  ا ي لا  ب  ق    انل ئي  و

 ال  رنررررررر   رررررررين ل ارررررررا  قنررررررر لا  اا ا ررررررري   و اباو  رررررررتاو  فرررررررة  الهةةةةةةةدب مةةةةةةةن البحةةةةةةة  

هم ةررررر ريا مرررررن  المررررر ا  اعمررررر    ا ق يررررر  مرررررن  المررررر ا  البارررررا  نرررررى  الا ررررر   اررررر ين ارررررىي

 . التاار

ةرررررم   رررررا ا  اىر  ررررر   ا  ايررررر  كىر  ررررر  م  رنررررر   ك ينيايررررر  فرررررة  المريضةةةةةات ولةةةةةر  البحةةةةة  

 ( امرررررى  ) لا ل مررررر  اهرررررن ةررررر ريا  ررررر  ق مرررررن  المررررر ام تشرررررم   ا  رررررين   ررررر  م ئررررر   مرررررا 

 لا : م ل  ررررر  مررررر ن  قنررررر  ررررريلهن  شرررررا   شررررر  ئة  اررررر  م لررررر  تين اعمررررر    ا ررررر  ق و ةرررررم ة

 (.ب)  )وم ل     اباو  تاو  اا ا ي  (

 ررررين كرررر  م ل  رررر  فيلرررر  يتع ررررق اررررم ياررررن  نرررر لا فرررراوي       ارررر   لصرررر ئي   نتةةةةالب البحةةةة  

    مرررررا    اررررر   لا  البارررررالا  ا ررررر     رررررى  مرررررا    اررررر   لا  الاتل ررررر  و كررررر ا   رررررى ررررر اعلا  و

م ل  ررررررر  لصررررررر ئي   رررررررين م ل  ررررررر   اباو  رررررررتاو  وو كررررررر    نررررررر لا فررررررراوي       اررررررر   

ا ا ررررري   فيلررررر  يتع رررررق  علرررررا  ا نرررررين  نرررررى  اررررر   لا  ن رررررب     ررررر  مرررررن م صرررررا   قنررررر     ا

  ررررررررب   (  34 اعلررررررررا  ا نينررررررررة  يقرررررررر   نررررررررى  ارررررررر   لا  ررررررررين م ل  رررررررر   اباو  ررررررررتياو  )

  ررررررب   (. كلرررررر  كرررررر    نرررررر لا  36م  رنرررررر  مرررررر  م ل  رررررر  م صررررررا   قنرررررر     اا ا رررررري   )

م ل  رررررررر  م صررررررررا   او  وفرررررررراوي       ارررررررر   لصرررررررر ئي   ررررررررين م ل  رررررررر   اباو  ررررررررتي

يتع ررررق  رررر ا يم  الت  رررر   مررررن  ارررر أ   نررررى  ارررر   لا  ن ررررب     رررر  مررررن  قنرررر     اا ا رررري   فيلرررر 

ك ررررررم( م  رنررررر  مرررررر   2.32 نممررررر ا  ارررررر أ   نرررررى  ارررررر   لا  رررررين م ل  رررررر   اباو  رررررتياو  )

كرررررر    نرررررر لا فرررررراوي       ارررررر  ك ررررررم(. و 2.87صررررررا   قنرررررر     اا ا رررررري   )م ل  رررررر  م 

م ل  رررررر  م صررررررا   قنرررررر     اا ا رررررري   فيلرررررر  ياو  و اباو  ررررررت لصرررررر ئي   ررررررين م ل  رررررر  

يتع رررررق  ررررر ا يم  الت  ررررر   الرررررىلا خلرررررأ  قررررر ئق م يررررر      رررررا  ن رررررب     ررررر  مرررررن  نممررررر ا 
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( م  رنرررررررر  مرررررررر  7.5خلررررررررأ  قرررررررر ئق م يرررررررر      ررررررررا  ررررررررلن م ل  رررررررر   اباو  ررررررررتياو  )

ارررررررم يارررررررن  نررررررر لا فررررررراوي       اررررررر  (. و8.4م صرررررررا   قنررررررر     اا ا ررررررري   )م ل  ررررررر  

 .ين فيل  يتع ق   اي    ا   لا لص ئي   ين  ال ل  ت

صررررررررر ئي   رررررررررين م ل  ررررررررر   اباو  رررررررررتياو  وكررررررررر    نررررررررر لا فررررررررراوي       اررررررررر   ل         

م ل  ررررر  م صرررررا   قنررررر     اا ا ررررري   فيلررررر  يتع رررررق  ن رررررب   خررررر ة  ا  ررررر ن  مررررر  ن رررررب  و

%( م  رنرررررر  مرررررر  م ل  رررررر  م صررررررا   40مئ يرررررر     رررررر  فررررررة م ل  رررررر   اباو  ررررررتياو  )

 (.%11.4قن     اا ا ي   )

 ررررررتاو  مررررررن معررررررىة  المرررررر ا ي  رررررر    ررررررتمى   مرررررر ن  قنرررررر لا  اا ا رررررري   و  اباو   سةةةةةةتنتاجالإ

ي  رررررر  مررررررن ةاررررررا ر  ن ب  رررررر    اررررررالم  قبرررررر   يو    وي يرررررر   لررررررا  ا لرررررر   نررررررى  ارررررر   لا  و

ريا مرررررررن وي  رررررررن   رررررررا ا  المررررررر ا قبررررررر   يو   ارررررررى   ان ررررررر ا  ا ررررررر  ةة ارررررررىيهن ةررررررر 

ةم قررررر    ررررر   اباو  رررررتاو  فيلررررر  مررررر ن  قنررررر لا  اا ا ررررري    ك رررررا  المررررر ا  اعمررررر    التارررررار. و

 يتع ق   ا ق ي  من  الم ا  التاار.


