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ABSTRACT 

Preterm is one of the leading cause of perinatal mortality and morbidity. As per estimates from World Health Organization (WHO), 
premature birth is one of the leading underlying cause of death in children under 5 years and over one million babies are dying each 
year worldwide due to complications of preterm birth. One of the mostcommon cause of deaths among preterm babies is 
respiratory distress syndrome (RDS). WHO has recommended the use of antenatal corticosteroids in the prevention of RDS and 
mortality in preterm new borns. Preterm infants often require respiratory support inthe form of prolonged oxygen support and 
positive pressure ventilation. There is an increased risk of hospitalizations in infants who are born preterm. The emotional as well as 
the personal costs for affected individuals and their families are high. Thus, preterm infants and preterm birth continue to remain a 
significant health issue worldwide. Most commonly used corticosteroids in pregnancies are prednisolone, betamethasone and 
dexamethasone. In this review the need for antenatal corticosteroids for women at risk of preterm labor is studied including their 
safety and efficacy. It is concluded that corticosteroids are used for more than three decades to accelerate lung maturation in 
antenatal treatment, and up to 34 weeks of pregnancies its effectiveness and safety is well established. However, administration of 
antenatal corticosteroids beyond 34 weeks of gestation is still controversial and prospective randomized trials are needed to 
illuminate this squabble area of antenatal care.  
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INTRODUCTION 

reterm birth is defined as labor before 37 weeks of 
gestation1 and is one of the leading cause of 
perinatal morbidity and mortality2. As per 2010 

estimates, nearly 14.9 million neonates were born 
preterm which accounts for 11.1% of live births 
worldwide3. Majority of all the preterm births occur in the 
late preterm period (34 to <37 weeks). For example, in 
USA more than 70% of preterm births in 2014 were born 
in the late preterm period4.It is estimated that more than 
60% of the world’s preterm births occur in South Asian 
and sub-Saharan African countries 3. 

The risk factors for preterm birth can be previous history 
of preterm labor, multiple pregnancies, bacterial 
vaginosis, uterine over distension and anomalies, 
bleeding in early pregnancy, cervical incompetence, poor 
socio-economic status, elderly and adolescent age group 
and tobacco use5.  

As per estimates from World Health Organization (WHO), 
premature birth is one of the leading underlying cause of 
death in children under 5 years and over one million 
babies are dying each year worldwide due to 
complications of preterm birth.

link
. 

The preterm birth incidence is not equally distributed 
across all the gestational ages. Only 5% of preterm births 
occur at less than 28 weeks of gestation, nearly 15% at 28 
to 31 weeks, 20% at 32 to 33 weeks of gestation and 60% 

to 70% at 34 to 36 weeks of gestation and these may vary 
depending upon the geographical location7. 

One of the most common cause of deaths among preterm 
babies is respiratory distress syndrome (RDS). RDS is an 
acute lung disease that occurs in newborn premature 
infants and is characterized by deficiency of surfactant 
coating the inner surface of lungs and is related to 
immaturity of the lungs8. Preterm infants often require 
respiratory support in the form of prolonged oxygen 
support and positive pressure ventilation. Some have 
intraventricular haemorrhages and associated “white 
matter brain injury”, bronchopulmonary dysplasia, and 
severe retinopathy of prematurity and all these 
contribute significantly to adverse neurodevelopmental 
outcome in later life9, 10. There is an increased risk of 
hospitalizations in infants who are born preterm. The 
emotional as well as the personal costs for affected 
individuals and their families are high. Thus, preterm 
infants and preterm birth continue to remain a significant 
health issue worldwide1. 

WHO has recommended the use of antenatal 
corticosteroids (ACS) in the prevention of RDS and 
mortality in preterm new borns11. In obstetrics for 
pregnancies, antenatal glucocorticoids are widely used for 
those at risk for early preterm labor. However, the use of 
antenatal glucocorticoids has increased especially after a 
consensus conference held by the National Institutes of 
Health in 1994 and it concluded that there was strong 
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evidence that glucocorticoids could reduce adverse 
neonatal outcomes, including death, RDS, and other 
complications, when it is administered to women who are 
likely to deliver before 34 weeks of gestational period

12-14
. 

But this recommendation was not extended to women 
who are at risk of late preterm birth due to lack of data15-

16
. Infants who are born during the late preterm period 

(34 weeks 0 days to 36weeks 6 days) have more neonatal 
and childhood complications when compared with 
newborns who are born at term (37 weeks or later)17-19.  
But less attention has been paid to the outcome of 
neonates who were delivered outside the 24 week to 34 
week window and especially among those who were 
delivered at term15. 

One of the major challenges faced by the physician 
managing a pregnancy which is at risk to deliver preterm 
is that the precise timing of delivery is often unknown, 
especially in cases of  preterm premature rupture of 
membranes or preterm labor, the timing of delivery is 
often outside the control of the physician. In case of 
indicated preterm delivery, that is, for severe eclampsia 
or preeclampsia, progression of the disease may require 
delivery before attaining 24 hours of corticosteroid use. 
About half of women in preterm labor who appear to be 
at risk of imminent delivery may go on to deliver at term. 
All these conditions leads to a considerable number of 
neonates born outside the ideal window for 
corticosteroid delivery20,21. 

Eventhough the evidence of benefit for the use of ACS has 
been available for many years22,23, widespread adoption 
of this treatment into routine clinical practice was 
significantly delayed and implementation of their use 
remained suboptimal in developed countries for many 
years24. However, there is limited information on how 
well this practice has been implemented in developing 
countries25. 

Action and Usage of Corticosteroids 

In pregnancy, the three most commonly used 
corticosteroids are prednisolone, betamethasone and 
dexamethasone.  

The target organ of antenatal corticosteroids (ACS) when 
given to women at risk of preterm labor is immature fetal 
lung. The most important effect of ACS is stimulation of 
pulmonary surfactant. Also, ACS can alter lung fluid 
absorption and alveolar development by inducing genes 
associated with the synthesis of surfactant proteins, the 
membrane protein sodium/potassium ATPase, the 
epithelial sodium channel, and fatty acid syntheses26,27. 
The enhancement of all these mechanisms causes an 
accelerated maturation of the fetal lung and thereby 
reduces the severity of RDS in the first few days after a 
preterm birth.28 

Most commonly used oral corticosteroid in pregnancy is 
prednisolone with multiple formulations available. It is 
mainly used for treatment of autoimmune conditions and 

for immunosuppression29. Prednisolone is a 
pharmacologically active synthetic steroid and it 
undergoes reversible metabolism to prednisone. 
Prednisone is both the inactive metabolite and the 
prodrug of prednisolone. Both prednisone and 
prednisolone are rapidly absorbed after oral 
administration with peak plasma concentrations between 
1 to 3 hours

30
. Prednisolone binds to albumin and 

transcortin and slightly to alpha 1-acid glycoprotein, in 
plasma29. Prednisone and prednisoloneare cleared from 
the body primarily by hepatic metabolism, however the 
renal tissue may also contribute to metabolism30. 

In case of healthy pregnant women taking prednisolone,  
prednisolone concentrations in fetus are 8 to 10 fold 
lower than those found in the mother31.  Prednisolone is 
lipophilic, so it can easily cross the placenta32. 

Dexamethasone and betamethasone are synthetic 
corticosteroids, have a similar molecular structure and 
have an ability to cross the human placenta from mother 
to fetus33. The total recommended treatment dose for 
betamethasone in anticipated preterm birth is 24 mg

12
. 

Betamethasone is administered as two 12 mg 
intramuscular injections ofa 1:1 preparation of 
betamethasone acetate and betamethasonephosphate, 
and is given 24 hours apart12, 34. Even though use of lower 
doses of the acetate form has also been reported, 
dexamethasone is usually prescribed as dexamethasone 
sodium phosphate35, 36, 37, 38. Dexamethasoneis given in 
four doses of 6 mg im 12 hours apart 36. 

Candidates for Antenatal Corticosteroid Therapy 

 Indicated to all women at high risk of preterm 
delivery between 24 and 34 weeks of gestation. 

 Also indicated for women over 34 weeks of 
gestation when there is evidence of pulmonary 
immaturity15. 

Timing of Corticosteroids Use 

For women at risk of preterm labor, a single course of 
antenatal corticosteroids has been identified as a highly 
effective and safe intervention to reduce neonatal 
morbidity and mortality

15, 23
. 

Antenatal corticosteroid administration is usually 
recommended in pregnant women at 24 to 34 weeks of 
gestation for those at risk of preterm labor

15
. All pregnant 

women who are at high risk for preterm labor should 
receive antenatal corticosteroids, if birth is not expected 
within 1 or 2 hours24. Antenatal corticosteroids 
administered within 24 hours to 7 days before extremely 
preterm birth was found to be associated with 
significantly higher survival when compared to those 
exposed to antenatal corticosteroids at shorter or longer 
administration to birth intervals

39
.  

The use of antenatal corticosteroids before 22 weeks of 
gestation has limited beneficial effect on lung 
maturation

40
. Due to this reason, if delivery is expected 
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after 23 weeks of gestation, antenatal corticosteroids 
should be given in 22 weeks of gestation.41. 

In case of late preterm infants (infants born between 34 
to 37 weeks of gestation) also corticosteroid 
administration can be considered for the reduction of 
high mortality and morbidity. However, most of the 
studies show that in case of newborns born after 34 
weeks of gestation, administration of antenatal 
corticosteroids did not reduce respiratory morbidity

42-45
. 

Risk factors associated with antenatal corticosteroid use 

No serious side effects have been reported after 
administration of corticosteroids during pregnancy 
however, some studies reported reduction in fetal 
breathing movements, fetal body movements and heart 
rate variation after betamethasone administration46,47. 
These effects are found to be more obvious with 
betamethasone than dexamethasone. However, the 
repeated courses of steroids have been associated with 
increased risk of fetal growth restriction48. 

The most commonly observed side effect is the induction 
of hyperglycaemia due to increased insulin resistance49,50. 
This may increase the risk of neonatal hypoglycaemia and 
hyperbilirubinaemia if this hyperglycaemia occurs close to 
delivery51. 

Sometimes in women with Type 1 or Type 2 diabetes 
mellitus and gestational diabetes, diabetes ketoacidosis 
may be precipitated by corticosteroid administration52,53. 

The evaluation of fetal well-being after maternal 
corticosteroid administration with Doppler examination 
of blood flow velocity waveforms is therefore essential to 
investigate the fetal hemodynamic effects of exogenous 
corticosteroids35,54. A single course of ACS is not 
associated with any significant short-term fetal or 
neonatal adverse effects15. 

In 1951 there was a finding that treatment of pregnant 
mice with corticosteroids caused cleft palate in the 
offspring55. There were concerns that corticosteroids 
could lead to more severe adverse pregnancy outcome, 
mainly because corticosteroids affect almost every cells in 
the body56 and also because of the higher potency of the 
synthetic corticosteroids

57
. 

Active tuberculosis has been suggested as a potential 
contraindication for ACS treatment, although there is no 
evidence for this. Clearly this will not be a common 
problem in developed countries when compared to 
developing countries, where ACS administration is still a 
rare practice

58
. 

Topical corticosteroids are assumed to be safer when 
compared to systemic corticosteroids59. 

Contraindications to the Administration of ACS 

 Therapy is contraindicated in case of maternal 
systemic infections including tuberculosis. 

 Caution is advised in women with 
chorioamnionitis.

15
. 

DISCUSSION 

Preterm birth is the leading cause of neonatal morbidity 
and mortality in both high and low income countries

13
. 

Pregnant women who are at risk of preterm birth 
continue to be a major clinical obstetrical issue. So a 
single course of ACS remains the standard of care in this 
clinical setting to optimize fetal lung maturity48. 

The use of ACS is associated with decreased neonatal 
morbidity and mortality among preterm infants

60
. 

In a prospective study by Colm PT et al., they found that 
infants exposed to antenatal corticosteroids (n=81 832), 
at each gestation 29 weeks or less, 31 weeks, and 33-34 
weeks had a significantly lower rate of severe intracranial 
haemorrhage, bronchopulmonary dysplasia, severe 
retinopathy, necrotizing enterocolitis or death compared 
with infants without exposure

61
. 

In an audit across four South East Asian countries by 
Pattanittum P et al., they found that antenatal 
corticosteroids given to women prior to preterm birth 
had significant health benefits for their babies62 

In 2016, Berrueta M. et al., conducted a study to assess 
the rates of ACS use at all levels of health care in low and 
middle income countries. They found that in hospitals 
with maternal and neonatal care capabilities meeting the 
WHO preterm guidelines criteria, ACS use is likely to be 
lower than expected63. 

In a review by Judith MK et al., they concluded that 
antenatal steroid treatment was associated with 
reductions in neonatal mortality and mortality in very 
preterm babies, yet remains at low coverage in 
low/middle-income countries64. 

Though the efficacy of ACS to improve outcomes after 
preterm birth may be established for singleton infants, 
there remain questions about efficacy in specific patient 
populations such as multiple gestations, pregnancies 
complicated by intrauterine growth restrictions, very 
early preterm and late preterm pregnancies

58
. 

Also, there is still uncertainty remaining about the length 
of corticosteroid effectiveness and the need for repeat or 
rescue courses (Patients who have received an initial 
course of ACS but do not deliver within 7 to 14 days may 
receive one repeat corticosteroid course known as the 
“rescue” course) 

58
. 

However, in a randomized triple blind clinical trial by 
Porto AM et al., (2011) they found that ACS at 34-36 
weeks of pregnancy does not reduce the incidence of RDS 
in newborn infants65. 

But in the randomized, multicenter trial conducted by 
Gyamfi BC et al., (2016) they found that antenatal 
administration of betamethasone to women at risk for 
late preterm delivery decreased the need for substantial 
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respiratory support during the first 72 hours after birth. 
Betamethasone administration also resulted in reduced 
rates of severe respiratory complications, 
bronchopulmonary dysplasia, and transient tachypnea of 
the newborn infants along with reduced rates of 
surfactant use, resuscitation, and a prolonged stay in a 
special care nursery

51
. 

Also, in the systematic review with meta-analysis by 
Saccone G. et al., they concluded that a single course of 
corticosteroids; either dexamethasone or 
betamethasone, should be considered for women at risk 
of imminent late premature delivery at 34-36 weeks’ 
gestation and for women undergoingplanned cesarean at 
37 or more weeks’ gestation66. Also, in a multicentric 
pragmatic randomized trial by Stutchfield P. et al., (2005), 
they found that antenatal betamethasone is effective in 
reducing admission to special care baby unit with 
respiratory distress after elective caesarean section at 
term

67
. 

CONCLUSION 

Up to 34 weeks of pregnancies effectiveness and safety is 
well established for Antenatal treatment with 
corticosteroids and it has been used to accelerate lung 
maturation for more than three decades 15,22,23. But 
qualms remains about the duration of corticosteroid 
administration and need for repeat doses58. A single 
course of antenatal corticosteroids in 24 to 34 weeks of 
gestation has been identified as a highly effective and 
safe intervention to reduce neonatal morbidity and 
mortality40. However, administration of antenatal 
corticosteroids beyond 34 weeks of gestation is still 
controversial and prospective randomized trials are 
needed to enlighten this conflicted area of antenatal 
care40. 

Also further studies are required on optimal 
corticosteroid to use, the optimal dose to delivery 
interval, long term effects into adulthood, effects in 
multiple pregnancies, effects in groups not well studied, 
including those who previously had received a course of 
corticosteroids and women with pregestational 
diabetes

66
. 

REFERENCES 

1. Saigal S, Doyle LW. An overview of mortality and sequelae of 
preterm birth from infancy to adulthood.Lancet 371, 2008, 261-269. 
Doi: 10.1016/S0140-6736(08)601361;PMID: 18207020 

2. Chandraharan E, Sabaratnam Arulkumaran, Recent advances in 
management of preterm labor, Journal of Obstetrics and 
Gynecology of India Vol.55 55(2), March-April 2005, 118-124. 

3. Blencowe H, Cousens S, Oestergaard MZ, Choud D, Mollar AB, 
Narwal R, Adler A, Vera Garcia, C, Rohde S, Say L, Lawn JE. National, 
regional, and worldwide estimates of preterm birth rates in the year 
2010 with time trends since 1990 for selected countries: a 
systematic analysis and implications. Lancet 2012, 379, 2162–72. 
Doi:10.1016/S0140-6736(12)60820-4; PMID:22682464 

4. Brady, Hamilton BE, Joyce A, Martin JA, Michelle JK, Osterman M, 
Sally CC, Mathews TJ.Births: final Data for 2014.National vital 
statistics reports: from the Centers for Disease Control and 

Prevention, National Center for Health Statistics, National Vital 
Statistics System:12.64: 2015, December, 1-64, PMID:26727629 

5. Bakketeig LS, Hoffman HJ, Harley EE. The tendency to repeat 
gestational age and birth weight in successive births. British Medical 
Journal. 135, 1979, 1086-103, PMID:517593 

6. Preterm Birth [Internet]. Maternal Health Task Force. 2018 [cited 26 
May 2018]. Available from:https://www.mhtf.org/topics/preterm-
birth/ 

7. Goldenberg R, Culhane J, Iams J, Romero R. Epidemiology and 
causes of preterm birth. Lancet 371, 2008, 75–84. Doi: 
10.1016/S0140-6736(08)60074-4; PMID: 18177778 

8. Avery ME, Mead J. Surface properties in relation to atelectasis and 
hyaline membrane disease. American Journal of Diseases of 
Children. 35, 1963, 517–23. 

9. Hack M and Fanaroff AA. “Outcomes of children of extremely low 
birthweight and gestational age in the 1990’s,”Early Human 
Development, vol. 53, no. 3, pp. 193–218, 1999.Doi: 
10.1016/S1470-0328(03)00013-2 

10. Schmidt B, Asztalos EV, Roberts RS, Robertson CMT, Sauve RS, and 
Whitfield MF. “Impact of bronchopulmonary dysplasia, brain injury, 
and severe retinopathy on the outcome of extremely low-birth-
weight infants at 18 months,” Journal of the American Medical 
Association, vol.289, no. 9, pp. 1124–1129, 2003. PMID :12622582 

11. The Partnership for Maternal, Newborn and ChildHealth. A global 
Review of the Key Interventions Related to Reproductive, Maternal, 
Newborn and Child Health. Geneva:Partnership for Maternal, 
Newborn And Child Health, 2011. 

12. Effect of corticosteroids for fetal maturation on perinatal outcomes. 
NIH Consensus Statement 12(2), 1994, 1-24. PMID: 7728157 

13. National Institute of Health Consensus Development Panel on the 
Effect of Corticosteroids for Fetal Maturation on Perinatal 
Outcomes. Effect of corticosteroids for fetal maturation on perinatal 
outcomes. The Journal of American Medical Association 273, 1995, 
413-8. PMID:7823388 

14. Crowley PA. Antenatal corticosteroid therapy: a meta-analysis of 
the randomized trials, 1972 to 1994. American Journal Of Obstetrics 
And Gynecology 173, 1995, 322-35. PMID: 7631713 

15. Roberts D, Dalziel S. Antenatal corticosteroids for accelerating fetal 
lung maturation for women at risk of preterm birth. Cochrane 
Database Systematic Review 2006; 3: CD004454. 
DOI:10.1002/14651858.CD004454.pub2; PMID:16856047 

16. Escobar GJ, Clark RH, Greene JD. Short-term outcomes of infants 
born at 35 and 36 weeks gestation: we need to ask more questions. 
SeminPerinatol 2006; 30: 28-33. 

17. McIntire DD, Leveno KJ. Neonatal mortality and morbidity rates in 
late preterm births compared with births at term. Obstetrics and 
Gynecology 111, 2008, 35-41. 
Doi:10.1097/01.AOG.0000297311.33046.73; PMID:18165390 

18. Yoder BA, Gordon MC, Barth WH Jr. Late-preterm birth: does the 
changing obstetric paradigm alter the epidemiology of respiratory 
complications? Obstetrics And Gynecology 111, 2008; 814-22. 
Doi:10.1097/AOG.0b013e31816499f4; PMID:18378739 

19. Hibbard JU, Wilkins I, Sun L, Gregory K, Haberman S, Hoffmann M, 
Kominiarek MA, Reddy U, Bailit J, Branch DW, Burkman R, Gonzalez 
QVH, Hatjis CG, Landy H, Ramirez M, VanVeldhuisen P, Troendle J, 
Zhang J. Respiratory morbidity in late preterm births. Journal of 
American Medical Association 2010; 304: 419-25. 
Doi:10.1001/jama.2010.1015;PMID:2066404 

20. National Institutes of Health Consensus Development Panel. 
Antenatal corticosteroids revisited: repeat courses—national 
institutes of health consensus development conference statement, 
August 17–18, 2000. Obstetrics And Gynecology. 98, 2001, 144–50. 
PMID: 11430973 

https://doi.org/10.1016/S0140-6736(12)60820-4
https://www.mhtf.org/topics/preterm-birth/
https://www.mhtf.org/topics/preterm-birth/
https://doi.org/10.1002/14651858.CD004454.pub2
https://doi.org/10.1097/01.AOG.0000297311.33046.73
https://doi.org/10.1097/AOG.0b013e31816499f4
https://doi.org/10.1001/jama.2010.1015


Int. J. Pharm. Sci. Rev. Res., 51(2), July - August 2018; Article No. 05, Pages: 20-25                                                             ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research . International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 

. 

. 
Available online at www.globalresearchonline.net 

 

24 

21. Wapner RJ, Sorokin Y, Thom EA, Johnson F, Dudley DJ, Spong CY, 
 Peaceman AM, Leveno KJ, Harper M, Caritis SN, Miodovnik 
M, Mercer B, Thorp JM, Moawad A, O'Sullivan MJ, Ramin 
S, Carpenter MW, Rouse DJ, Sibai B, Gabbe SG. Single versus weekly 
courses of antenatal corticosteroids: evaluation of safety and 
efficacy. American Journal Of Obstetrics And Gynecology. 195, 2006, 
633–42. :PMID: 16846587 

22. Liggins GC, Howie RN: A controlled trial of antepartum 
glucocorticoid treatment for prevention of the respiratory distress 
syndrome in premature infants.Pediatrics 50, 1972, 515-525. ; 
PMID: 9651447 

23. Crowley P, Chalmers I, Kerise MJNC: The effects of 
corticosteroidadministration before preterm delivery: an overview 
ofthe evidence from controlled trials.British Journal Of Obstetrics 
And Gynecology 97(1), 1990, 11-25. PMID:2137711 

24. National Institute of Child Health and Human Development Office of 
Medical Applications of Research, National Institute of Health: 
Report of the Consensus Development Conference on the effect of 
corticosteroids for fetal maturation on perinatal outcomes.In 
National Institutes of Health Volume 95. Rockville (MD); 1994, 3784. 

25. Pattanittum P, Ewens M, Laopaiboon M, Lumbiganon P, McDonald 
S, Crowther C. Use of antenatal corticosteroids prior to preterm 
birth in four South East Asian countries within the SEA-ORCHID 
project. Bio Med Central Pregnancy and Childbirth. 8(1), 2008. 

26. Grier DG and Halliday HL. “Effects of glucocorticoids on fetal and 
neonatal lung development,” Treatments in Respiratory Medicine, 
vol. 3, no. 5, pp. 295–306, 2004. Doi:  10.1038/pr.2014.54; 
PMID: 24732107 

27. Jobe AH. “Glucocorticoids, inflammation and the perinatal lung,” 
Seminars in Neonatology, vol. 6, no. 4, pp. 331–342, 2001. 

28. Jobe AH. “Glucocorticoids, inflammation and the perinatal lung,” 
Seminars in Neonatology, vol. 6, no. 4, pp. 331–342, 2001. 

29. Czock D, Keller F, Rasche FM, Ha¨ussler U. Pharmacokinetics and 
pharmacodynamics of systemically administered glucocorticoids. 
Clinical Pharmacokinetics 2005;44:61–98. Doi:10.2165/00003088-
200544010-00003; PMID:15634032 

30. Bergmann TK, Barraclough KA, Lee KJ, Staatz CE. Clinical 
pharmacokinetics and pharmacodynamics of prednisolone and 
prednisone in solid organ transplantation. Clinical Pharmacokinetics 
51, 2012, 711–741. Doi: 10.1007/s40262-012-0007-8.; 
PMID:23018468 

31. Murphy VE, Fittock RJ, Zarzycki PK, Delahunty MM, Smith R, 
Clifton VL. Metabolism of synthetic steroids by the human 
placenta. Placenta 28, 2007, 39–46. 
Doi:10.1016/j.placenta.2005.12.010; PMID:16549198 

32. Addison RS, Maguire DJ, Mortimer RH, Roberts MS, Cannell GR. 
Pathway and kinetics of prednisolone metabolism in the human 
placenta. Journal Of Steroid Biochemistry And Molecular Biology 44, 
1993, 315–320. 

33. De Wasch K, De Brabander HF, Van De Wiele M, Vercammen J, 
Courtheyn D,Impens S. Differentiation between dexamethasone 
and betamethasone in amixture using multiple mass spectrometry. 
Journal Of Chromatography A 926, 2001, 79–86. 

34. Ballard PL, Ballard RA. Scientific basis and therapeutic regimens for 
use of antenatal glucocorticoids. American Journal of Obstetrics and 
Gynecology 173, 1995, 254–262. PMID:7631700 

35. Senat MV, Minoui S, Multon O, Fernandez H, Frydman R, Ville Y. 
Effect of dexamethasone and betamethasone on fetal heart rate 
variability in preterm labour: a randomized study. British Journal of 
Obstetrics and Gynaecology 105, 1998, 749–755. PMID:9692416 

36. Bar-Lev MRR, Maayan-Metzger A, Matok I, Heyman Z, Sivan E, Kuint 
J. Short-term outcomes in low birth weight infants following 
antenatal exposure to betamethasone versus dexamethasone. 
Obstetrics And Gynecology 104, 2004, 484–488 

37. Brownfoot FC, Gagliardi DI, Bain E, Middleton P, Crowther CA. 
Different corticosteroids and regimens for accelerating fetal lung 
maturation for women atrisk of preterm birth. Cochrane Database 
Systematic Review 2013, 8. 
doi:10.1002/14651858.CD006764.pub3.; PMID:2399033 

38. Jobe AH, Soll RF. Choice and dose of corticosteroid for antenatal 
treatments. American Journal of Obstetrics and Gynecology 190, 
2004, 878–881. Doi:10.1016/j.ajog.2004.01.044;PMID:15118606 

39. Elimian A, Figueroa R, Spitzer AR, et al. Antenatalcorticosteroids: are 
incomplete courses beneficial? ObstetGynecol 102, 2003, 352-355. 
PMID:12907112 

40. Soysal S, Yıldızhan B. Should antenatal corticosteroids be done after 
34 weeks of gestation?Review Article.Eastern Journal Of 
Medicine.2016, 21(3), 154-157. 

41. Raju TN, Mercer BM, Burchfield DJ, Joseph GF Jr. Periviable birth: 
executive summary of a joint workshop by the Eunice Kennedy 
Shriver National Institute of Child Health and Human 
Development,Society for Maternal-Fetal Medicine, American 
Academy of Pediatrics, and American College of Obstetricians and 
Gynecologists. American Journal of Obstetrics and Gynecology 210, 
2014, 406-417. Doi: 10.1097/AOG.0000000000000243.; 
PMID:24785861 

42. Young PC, Glasgow TS, Li X, Guest-Warnick G, Stoddard G. Mortality 
of late-preterm (near-term) newborns in Utah. Pediatrics 2007, 119, 
659-665. Doi:10.1542/peds.2006-2486; PMId:17332185 

43. Kramer MS, Demissie K, Yang H, et al. The contribution of mild and 
moderate preterm birthto infant mortality. Fetal and Infant Health 
Study Group of the Canadian Perinatal Surveillance System. Journal 
Of American Medical Association 284, 2000, 843-849  

44. Wang ML, Dorer DJ, Fleming MP, Catlin EA. Clinical outcomes of 
near term infants. Pediatrics 114, 2004, 372-376. PMID:15286219 

45. Tomashek KM, Shapiro-Mendoza CK, Weiss J,  Kotelchuck 
M, Barfield W, Evans S, Naninni A, Declercq E. Early discharge 
among late preterm and term newborns and risk of neonatal 
morbidity. SeminPerinatol 30, 2006, 61-68. 
Doi:10.1053/j.semperi.2006.02.003; PMID: 16731278 

46. Mulder EJH, Derks JB, Zonneveld MF, Bruinse HW, VisserGH. 
Transient reduction in fetal activity and heart rate variation 
aftermaternal betamethasone administration. Early Hum Dev 36, 
1994, 49–60. PMID: 8026364 

47. Derks JB, Mulder EJH, Visser GH. The effects of maternal 
betamethasone administration on the fetus. British Journal of 
Obstetrics and Gynaecology 102, 1995, 40–6. PMID:9386023 

48. Crowther CA, Harding JE. Repeat doses of prenatal 
corticosteroidsfor women at risk of preterm birth for preventing 
neonatal respiratory disease. Cochrane Database SystematicReview 
2007 (3): CD003935. 
Doi:10.1002/14651858.CD003935.pub2;PMID:17636741 

49. Star J, Hogan J, Sosa ME, Carpenter MW. Glucocorticoid-associated 
maternal hyperglycemia: a randomized trial of insulin prophylaxis. 
Journal of Maternal and Fetal Medicine. 9, 2000, 273-7. 

50. Refuerzo JS et al. Continuous glucose monitoring in diabetic women 
following antenatal corticosteroid therapy: a pilot study. American 
Journal of  Perinatology. 29, 2012, 335-8.  

51. Gyamfi-Bannerman C, Thom SCB, E.A. , Tita ATN, Reddy UM, Saade 
DJR, G.R. , McKenna DS, et al. Antenatal betamethasone for women 
at risk for late preterm delivery. The New England Journal of 
Medicine. 2016. Available from: 
http://www.nejm.org/doi/pdf/10.1056/NEJMoa1516783. 

52. Maislos M, Harman-Bohem I, Weitzman S. Diabetic ketoacidosis. A 
rare complication of gestational diabetes. Diabetes Care, . 15 (8), 
1992, 968-70. PMID:1505328 

53. Madaan M, Aggarwal K, Sharma R, Trivedi SS. Diabetic ketoacidosis 
occurring with lower blood glucose levels in pregnancy: a report of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Peaceman%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leveno%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harper%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Caritis%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miodovnik%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miodovnik%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mercer%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thorp%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moawad%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Sullivan%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carpenter%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rouse%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sibai%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gabbe%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=16846587
https://dx.doi.org/10.1038%2Fpr.2014.54
https://www.ncbi.nlm.nih.gov/pubmed/24732107
https://doi.org/10.2165/00003088-200544010-00003
https://doi.org/10.2165/00003088-200544010-00003
https://doi.org/10.1016/j.placenta.2005.12.010
https://doi.org/10.1016/j.ajog.2004.01.044
https://doi.org/10.1542/peds.2006-2486
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotelchuck%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16731278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kotelchuck%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16731278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barfield%20W%5BAuthor%5D&cauthor=true&cauthor_uid=16731278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evans%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16731278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naninni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16731278
https://www.ncbi.nlm.nih.gov/pubmed/?term=Declercq%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16731278
https://doi.org/10.1053/j.semperi.2006.02.003
https://doi.org/10.1002/14651858.CD003935.pub2
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hogan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11132581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sosa%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=11132581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carpenter%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=11132581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harman-Bohem%20I%5BAuthor%5D&cauthor=true&cauthor_uid=1505328
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weitzman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=1505328


Int. J. Pharm. Sci. Rev. Res., 51(2), July - August 2018; Article No. 05, Pages: 20-25                                                             ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research . International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 

. 

. 
Available online at www.globalresearchonline.net 

 

25 

two cases. Journal of Reproductive Medicine. 57 (9-10), 2012, 452-
5. PMID:23091997 

54. Wijnberger LDE, Bilardo CM, Hecher K, Stigter RH, Visser GH. Effect 
of antenatal glucocorticoid therapy on arterial and venous blood 
flow velocity waveforms in severely growth-restricted fetuses. 
Ultrasound Obstetrics and Gynecology 23, 2004, 584–9. 

55. Fraser FC, Fainstat TD. Production of congenital defects in the 
offspring of pregnant mice treated with cortisone: progress report. 
Pediatrics 8, 1951, 527–33. 

56. Rowland JM, Hendrickx AG. Corticosteroid teratogenicity. AdvVet 
Sci Comp Med 27, 1983, 99–128. 

57. Fraser F, Sajoo A. teratogenic potential of corticosteroids inhumans. 
Teratology 51, 1995, 456. Doi:10.1002/tera.1420510107; 
PMID:7597656 

58. Mwansa-Kambafwile J, Cousens S, Hansen T, Lawn JE. Antenatal 
steroids in preterm labor for the prevention of neonatal deaths due 
to complications of preterm birth. International Journal of 
Epidemology. 39(Supple), 2010, i122–33. Doi: 10.1093/ije/dyq029; 
PMID:20348115 

59. Yamada H., Nakano M., Ichihashi T. Fetal concentration after topical 
application of betamethasone 17,21-dipropionate (S-3440)ointment 
and teratogenesis in mice and rabbits. Pharmacometrics 21, 1981, 
645-55. 

60. Practice bulletin no. 171: management of preterm labor. Obstetrics 
And Gynecology. 128(4), 2016, e155-e164. 
Doi:10.1097/AOG.0000000000001711; PMID:27661654 

61. Travers C, Clark R, Spitzer A, Das A, Garite T, Carlo W. Exposure to 
any antenatal corticosteroids and outcomes in preterm infants by 
gestational age: prospective cohort study. British Medical Journal. 
2017; j1039. 

62. Henderson-Smart DJ, Lumbiganon P, Festin MR, Ho JJ, Mohammad 
H, McDonald SJ, Green S, Crowther CA, for the SEA-ORCHID Study 
Group: Optimising reproductive and child health outcomes by 
building evidence-based research and practice in SouthEast Asia 
(SEA-ORCHID): study protocol.Bio Med Central Med Res 
Methodology 7(43), 2007, Doi:10.1186/1471-2288-7-43; 
PMID:17892586 

63. Berrueta M, Hemingway-Foday J, Thorsten V, Goldenberg R, Carlo 
W, Garces A,  Patel A,  Saleem S,  Pasha O,  Chomba E,  Hibberd 
PL, Krebs NF, Goudar S,  Derman RJ,  Esamai F, Liechty EA,  Moore 
JL, McClureMC,  Koso-Thomas M,  Buekens PM,  Belizán JM, and  
Althabe F . Use of antenatal corticosteroids at health facilities and 
communities in low-and-middle income countries. Reproductive 
Health. 13(1), 2016. 

64. Bonanno C, Wapner R. Antenatal Corticosteroids in the 
Management of Preterm Birth: Are WeBack Where We Started?. 
Obstetrics and Gynecology Clinics of North America. 39(1), 2012, 
47-63. Doi: 10.1016/j.ogc.2011.12.006.; PMID:22370107 

65. Porto, A., Coutinho, I., Correia, J. and Amorim, M. (2011). 
Effectiveness of antenatal corticosteroids in reducing respiratory 
disorders in late preterm infants: randomised clinical trial. British 
Medical Journal, 342(apr12 1), pp.d1696-d1696. 

66. Saccone G, Berghella V. Antenatal corticosteroids for maturity of 
term or near term fetuses:systematic review and meta-analysis of 
randomized controlled trials. British  Medical Journal. 2016:i5044. 
Doi: 10.1136/bmj.i5044; PMID:27733360 

67. Stutchfield P, Whitaker R, Russell I. Antenatal betamethasone and 
incidence of neonatal respiratory distress after elective caesarean 
section: pragmatic randomised trial. British Medical Journal. 2005, 
331(7518), 662. DOI: 10.1136/bmj.38547.416493.06; 
PMID:16115831. 

 

Source of Support: Nil, Conflict of Interest: None. 

  

https://doi.org/10.1002/tera.1420510107
https://doi.org/10.1097/AOG.0000000000001711
https://doi.org/10.1186/1471-2288-7-43
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saleem%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pasha%20O%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chomba%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hibberd%20PL%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krebs%20NF%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goudar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Derman%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Esamai%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liechty%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=McClure%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koso-Thomas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buekens%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beliz%26%23x000e1%3Bn%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Althabe%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://www.ncbi.nlm.nih.gov/pubmed/?term=Althabe%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27228986
https://doi.org/10.1136/bmj.38547.416493.06

