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Abstract: 
 
Background: Prematurity constitutes a serious complication in the field of obstetrics worldwide. Various untoward 
outcomes like respiratory distress syndrome, intra-ventricular haemorrhage, retinopathy of prematurity, necrotising 
enterocolitis, low birth weight, neonatal mortality are associated with premature birth. The two common antenatal 
corticosteroids recommended and widely used for accelerating fetal lung maturity in preterm labour are 
dexamethasone and betamethasone. Objectives:  1) Comparing efficacy of dexamethasone and betamethasone for 
fetal lung maturity in preterm infants and 2) To study and compare incidence of other prematurity related 
complications in both groups. Methodology: This prospective comparative study was done in department of 
Obstetrics and Gynaecology in MVJ Medical College & Research Hospital involving 100 pregnant lady of 
gestational age from 28 weeks to 36 weeks + 6 days with preterm labour, who were divided into 2 groups of 50 
each. One group was given 4 doses of injection dexamethasone 6mg intramuscularly 12 hours apart while another 
group was given 2 doses of injection betamethasone 12mg 24 hours apart. The neonates delivered were observed for 
respiratory distress syndrome, intraventricular haemorrhage, necrotising enterocolitis, low birth weight and neonatal 
mortality. Result: In our study the neonates who were given dexamethasone prenatally showed lesser evidences of 
respiratory distress syndrome (30% vs 40%), intraventricular haemorrhage (2% vs 4%), necrotising colitis (2% vs 
4%), low birth weight (40% vs 50%) and neonatal deaths (4% vs 8%) as compared to the neonates who received 
betamethasone before birth.  Conclusion: Dexamethasone is superior over betamethasone in reducing adverse 
neonatal outcomes and more efficacious for preventing neonatal morbidities than betamethasone in pregnant women 
undergoing preterm deliveries. 
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Prematurity constitutes a serious complication in the field of obstetrics worldwide. The global incidence of preterm 
birth is around 10-15%.1 Various untoward outcomes like respiratory distress syndrome, intra-ventricular 
haemorrhage, retinopathy of prematurity, necrotising enterocolitis, low birth weight, neonatal mortality are 
associated with premature birth. Antenatal corticosteroids are effectively used for acceleration of foetal lung 
maturation in preterm delivery. The two common antenatal corticosteroids recommended and widely used for 
accelerating fetal lung maturity in preterm labour are dexamethasone and betamethasone. According to ACOG, 
RCOG and WHO both dexamethasone and betamethasone are effective means of preventing prematurity related 
neonatal morbidities and mortality.1 

Antenatal glucocorticosteroids have shown to accelerate development of type 1 and type 2 pneumocytes, which 
leads to structural and biochemical changes, thus improving both lung mechanics like lung volume, compliance in 
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addition to gaseous exchange.2,3 Type 2 pneumocytes helps in production of surfactant by providing surfactant 
proteins and enzymes required for synthesis of phospholipid.2,3 Antenatal corticosteroids also induce pulmonary 
beta-receptors, which result in release of surfactant and absorption of alveolar fluid.4 They also stimulates synthesis 
of fetal lung antioxidant enzymes.5 They play a significant role in upregulation in the gene expression for epithelial 
Na+ channels which are required for absorption of lung fluid post birth.3 

Aims and objectives: 1) Comparing efficacy of dexamethasone and betamethasone for fetal lung maturity in preterm 
infants and 2) To study and compare incidence of other prematurity related complications in both groups. 

Materials and methods  

This was a hospital based prospective comparative study done in department of Obstetrics and Gynaecology at MVJ 
Medical College & Research Hospital from 1st May 2019 till 30th April 2020 involving 100 consenting pregnant 
females presenting with preterm labour between the gestational age of 28 weeks to 36 weeks + 6 days. Women with 
multiple pregnancies, preeclampsia, gestational diabetes mellitus (GDM), severe anaemia or those with pre-existing 
medical comorbidities like heart disease, epilepsy, etc were excluded from the study. A written and informed 
consent was taken from all included females. They were further divided into two groups of 50 each. One group was 
given 4 doses of injection dexamethasone 6mg intramuscularly 12 hours apart while another group was given 2 
doses of injection betamethasone 12mg 24 hours apart. The neonates delivered were observed for respiratory 
distress syndrome, intraventricular haemorrhage, necrotising enterocolitis, low birth weight and neonatal mortality. 

All data of both group was tabulated and statistically analysed using suitable statistical tests. P value < 0.05 was 
considered moderately significant and P value <0.01 as strongly significant. Odds ratio for neonatal outcome was 
assessed at 95% confidence interval. 

Results  

Table no.1 shows comparison between the dexamethasone group and betamethasone group in terms of maternal age 
and gestational age at which baby was delivered. The difference between the two groups was statistically 
insignificant. 

Table1: Comparison of maternal age and gestational age 
Clinical parameters Group A (N=50) 

(Dexamethasone) 
Mean ± SD 

Group B (N-50) 
(Betamethasone) 
Mean ± SD 

t Score P – Value 

Maternal age (years) 24.02 ± 3.40 23.96 ± 3.58 0.08592 0.465855, Not significant 
Gestational age (weeks) 33.16 ± 2.09333 32.6 ± 2.24063 1.29138 0.099806, Not significant 

 
In the table no. 2, the difference in the number of early preterm and late preterm in the two groups was analysed and 
was found to be statistically insignificant. 

Table 2: Difference in the number of early preterm and late preterm 
Type of preterm Group A (N=50)  

(Dexamethasone) 
Group B (N=50)  
(Betamethasone) 

Chi-square 
statistics 

P - Value 

Early (28-33+6 weeks) 25 (50%) 30 (60%) 1.0101 0.314879 
not significant Late (34-36+6 weeks) 25 (50%) 20 (40%) 

 
In the Table no. 3, the variation in parity between the two groups was statistically insignificant. 

Table 3: Parity distribution 
Parity Group A (N=50)  

(Dexamethasone) 
Group B (N=50)  
(Betamethasone) 

Chi-square 
statistics 

P - value 

Primi 27 (54%) 26 (52%) 0.0401 0.841198 
Not significant Multi 23 (46%) 24 (48%)  
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Table 4: Neonatal complications 
Neonatal outcome Group A (N=50) 

(Dexamethasone) 
Group B (N=50) 
(Betamethasone) 

Odds ratio 
(OR) 

Respiratory distress syndrome 15 (30%) 20 (40%) 0.64 
Intraventricular hemorrhage 1 (2%) 2 (4%) 0.49 
Necrotising colitis 1 (2%) 2 (4%) 0.49 
Low birth weight 20 (40%) 25 (50%) 0.67 
Neonatal mortality 2 (4%) 4 (8%) 0.48 

 
Table - 4 shows the comparison of neonatal complications associated with preterm birth between dexamethasone 
group and betamethasone group. Respiratory distress syndrome was seen in 30% cases in group A as compared to 
40% in group B with odds ratio of 0.64. The incidence of both intraventricular haemorrhage and necrotising colitis 
were 2% among the neonates in group A as compared to 4% of the neonates in group B. In group A, 40% babies 
were having low birth weight whereas, in group B, 50% babies were found to be having low birth weight with odds 
ratio of 0.67. Neonatal mortality was evident in 4% neonates in group A as compared to 8% neonates in group B 
with odds ratio of 0.48. The results suggest that neonates who received dexamethasone in utero are less likely to 
suffer from the complications of preterm births as compared to neonates who received prenatal betamethasone. 

Discussion  

It is well known that administration of antenatal corticosteroids to women at high risk of preterm delivery reduces 
neonatal morbidity and mortality. However, previous studies provide conflicting results in respect to the choice of 
corticosteroid to be used for the same. The preference of one drug over the other depends on various factors 
including efficacy, availability and affordability. A thorough review of literature suggests very few studies done in 
India. Therefore, we aim to bring into light the best treatment modality applicable in an Indian scenario. 

Our study observed similar baseline demographic characteristics in both groups in respect of maternal age (24.02 vs 
23.96, p= 0.464), gestational age (33.16 vs 32.6, p=0.099) as well as parity (p =0.84). The incidence of 
intraventricular hemorrhage in preterm neonates was found to be less in group A as compared to group B (2% vs 
4%, OR 0.49). This observation was in congruence to previous large scale systemic cochrane reviews conducted by 
Brownfoot FC et al in 2008 and 2013 respectively.6,7 Similar results were further observed by Chhatrala JJ et al in 
2015. This Indian study also reported a decreased in low birth weight infants (40% vs 50%) in dexamethasone 
group.1 Comparable results were found in our study. 

Dexamethasone group in our study evidenced a reduced neonatal mortality of 2% in comparison to 4% in 
betamethasone group. In addition to this, lower rates of necrotizing enterocolitis were observed in former as 
compared to latter (2% vs 4%). This was in contrast to previous studies which reported no statistical difference in 
neonatal deaths in both groups.1, 6 - 8 

In our study, the development of respiratory distress syndrome (RDS) was lower in fetuses exposed to 
dexamethasone as compared to betamethasone (30% vs 40%). Brownfoot FC et al in 2013 and Crowther CA et al in 
2019, however, reported no statistical difference in rates of RDS in both groups.7, 8 In contrast to our results, 
Feldman et al in 2007 published their study where betamethasone group reported fewer number of RDS cases as 
compared to dexamethasone.9 The difference in our results as compared to international studies could be explained 
by the different salt of steroid being used. The above mentioned studies compared dexamethasone phosphate with 
combination of betamethasone phosphate + betamethasone acetate, also commercially known as ‘celestone’.  
Manufacturing of celestone faced shortages in recent years and is not available in all countries including India.10 
Due to nonavailability of this combination in our country, dexamethasone phosphate and betamethasone phosphate 
were used for analysis and comparison. Augusto FS et al in 2017 demonstrated combination of betamethasone 
acetate + phosphate to be superior to dexamethasone phosphate and betamethasone phosphate used individually. 
Hence explaining the contrasting results.11 There is a paucity of studies comparing dexamethasone phosphate with 
betamethasone phosphate.  
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Dexamethasone is more readily available due to its widespread usage for various medical indications and is 
moreover cheaper as compared to betamethasone. Despite finding similar efficacy of dexamethasone and 
betamethasone, the UN commission in 2013 recommended use of former over the latter.10 The WHO executive 
committee in its executive summary stated “while alternative steroids with similar efficacy were available, 
dexamethasone was considered the most appropriate product based in availability and cost”.12 

Danesh A et al in 2012 observed no significant differences in the maternal serum indictors of infection in either 
group.13 The 2013 cochrane review also found no statistically significant differences in maternal adverse effects 
between the two group.7. In 2019, ASTEROID trial by Crowther CA et al reported less pain at injection site in 
dexamethasone group. This large scale randomized trial also concluded that survival at 2 years without neurosensory 
disability was similar in both dexamethasone and betamethasone group.8 The evaluation of postnatal maternal 
adverse effects due to steroid administration (e.g. puerperal sepsis) as well as long term neonatal sequelae were 
beyond scope of this study. Further studies into long term maternal and neonatal outcomes are therefore 
recommended. 

Conclusion  

Dexamethasone is superior over betamethasone in reducing adverse neonatal outcomes and more efficacious for 
prevention neonatal morbidities than betamethasone in pregnant women with preterm deliveries. 
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