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Table of Contents Summary: 
Little information is known about antenatal corticosteroid use in low-middle income 
countries. This study is a review of antenatal corticosteroids in a middle income country. 
What is known? Antenatal steroids have become a standard of practice in preterm deliveries. 
Recently, there have been questions asked if the benefits of antenatal steroids apply to low­
middle income countries. 
What this study adds? This study reviews antenatal steroids in a hospital in South Africa, a 
middle income country. 
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Abstract 

Background: Antenatal corticosteroids have become a standard of practice. However, there 
is low antenatal corticosteroid coverage in low-middle income countries. Recent studies have 

questioned the efficacy of antenatal corticosteroids in low-middle income countries. 

Objectives: To review the use of ANS in preterm neonates at Charlotte Max.eke 
Johannesburg Academic Hospital. 

Methods: This study was a retrospective observational study. The population included all 

neonates, with a birth weight of 500-1800 grams, born at Charlotte Maxeke Johannesburg 
Academic Hospital between 1 January 2013 and 30 June 2016. Neonatal and maternal 
characteristics of neonates exposed to antenatal corticosteroids were compared to those who 

were not exposed to antenatal steroids. 

Results: The antenatal corticosteroid coverage of the final sample was 930/2109 (44.1%). 

The mean birth weight was 1292.4 grams (SD323.2) and the mean gestational age was 30.2 
weeks (SD2.9). Antenatal care and maternal hypertension were associated with increased use 
of antenatal corticosteroids, whereas vaginal delivery was associated with decreased antenatal 
corticosteroid use. In neonates, the use of antenatal corticosteroids was associated with 
decreased mortality, decreased intraventricular haemorrhage and decreased patent ductus 
arteriosus in neonates <1500 grams. There was no association between antenatal 

corticosteroids and respiratory distress syndrome, necrotising enterocolitis, sepsis and need 

for respiratory support in all premature neonates and there was no association with improved 
outcomes in babies ~1500 grams. 

Conclusion: The benefits associated with neonatal morbidity in the current study were not as 
marked as those published in high income countries. Perhaps, a randomised control trial is 
indicated in low-middle income countries. 

Abstract word count: 249 
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Background 

Worldwide, neonatal mortality is a major problem with 38% of all deaths in children under 

five years attributed to neonatal mortality.(1) Every year, it is estimated that four million 

babies die in the neonatal period.(!) Preterm birth is the most common cause of neonatal 

mortality; accounting for 28% of neonatal deaths.( 1) Of great concern, 99% of neonatal 

deaths occur in low income countries with poverty being strongly associated with an 

increased risk of neonatal mortality.(1) 

Africa accounts for 28% of neonatal deaths worldwide.(}) South Africa has shown some 

improvement in recent years in reducing childhood mortality but has not met the fourth 

millennium development goal of reducing mortality by two-thirds in children under five 

years.(2) South Africa is one of the countries in which neonatal mortality has not decreased 

over the past 20 years.(3) Pretenn births and perinatal asphyxia still account for more than 

50% of neonatal deaths.(3) 

Addressing neonatal mortality is imperative to reduce childhood mortality. More specifically, 

reducing mortality in preterm neonates can be the most beneficial as this is the most common 

cause of neonatal mortality.( I) 

In 1972, Liggins and Howie conducted the first trial using antenatal corticosteroids (ANS) for 

the prevention ofrespiratory distress syndrome (RDS) in preterm neonates.(4) Liggins and 

Howie noted a reduction in the incidence of RDS in preterm neonates where maternal ANS 

were given, as compared to preterm neonates where maternal ANS were not given.(4) Since 
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the landmark trial by Liggins and Howie, ANS therapy has become a standard of care to 

prevent preterm neonatal complications.(5) 

A Cochrane review of21 articles evaluating the effect of ANS on preterm neonates showed 

that ANS reduced the risk of RDS, intra ventricular haemorrhage (IVH), necrotising 

enterocolitis (NEC), early onset sepsis, mortality, need for respiratory support, and a trend in 

the reduced need for surfactant therapy.(5) However, from these 21 articles, 17 studies were 

conducted in high income countries, and only four in middle income countries.(5) In addition 

to the benefits shown in the Cochrane review, there seems to be a beneficial effect of ANS on 

symptomatic patent ductus arteriosus (PDA).(6) 

The use of ANS in low-middle income countries (LMICS) remains Iow.(7) The main reason 

is due to mothers being admitted in advanced Iabour.(8) Other reasons include inevitable 

abortion, obstetric emergencies necessitating immediate delivery, incorrect assessment of 

gestational age, refusal of hospital treatment and obstetricians missing an opportunity to 

provide mothers with ANS.(8) The latter should be reduced as the National Institute for 

Health and Care Excellence recommends routine administration of ANS to women who are 

in suspected or established preterm labour at a gestational age less than 34 weeks.(9) 

A recent article by Azad and Costello suggests that caution is needed before increasing the 

use of ANS in LMICS.(10) Azad and Costello question the efficacy of ANS in LMICS to 

improve mortality in premature neonates less than 33 weeks and state that there is no benefit 

with the use of ANS after 33 weeks gestation.(} 0) 
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Althabe et al conducted a randomised trial in six LMICS (Argentina, Guatemala, India, 

Kenya, Pakistan, and Zambia) to implement strategies to reduce neonatal mortality.(11) 

Strategies included identifying women at risk for preterm birth and upscaling ANS in these 

women whereas standard practice was continued in the control group. These strategies 

resulted in an increase in ANS coverage from 10% in the control group to 45% in the 

intervention group.(] I) Despite the increase in ANS coverage, the intervention group showed 

an increase in neonatal mortality with an excess of 3.5 neonatal deaths for every l 000 women 

exposed to this strategy.(11) The cause of this increased mortality was not clear. 

There is limited information on ANS use in South Africa. The Dexiprom study is the only 

study that has looked at effects of ANS in South Africa but this study only involved mothers 

who had preterm premature rupture of membranes.(12) There is concern over the use of ANS 

in LMICS. The aim of this study is to review ANS use at a hospital in South Africa, a middle 

income country. 
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Method 

Study Design 

This study was a retrospective observational study. The study population included all 

neonates, with a birth weight between 500 and 1800 grams, born at Charlotte Maxeke 

Johannesburg Academic Hospital (CMJAH) in the period between 1 January 2013 and 30 

June 2016. Exclusion criteria included babies with lethal birth defects and those with 

unobtainable records. The total sample was divided into 2 groups: babies weighing 2::: 1500 

grams and babies weighing <1500 grams. Each of the 2 groups was further divided into an 

ANS exposed group and an ANS unexposed group, and these groups were then compared. 

The ANS exposed group included neonates where maternal ANS were given and the ANS 

unexposed group were neonates where maternal ANS were not given. At CMJAH, two doses 

of 12mg betamethasone 12 hours apart are given intramuscularly to mothers <34 weeks 

gestational age or if the estimated fetal weight is less than two kilograms. 

Data 

This was a secondary review of an existing database. Neonatal records are kept in a CMJAH 

neonatal database. Data is managed using Research Electronic Data Capture (REDCAP) 

which is hosted by the University of Witwatersrand.(13) Data is collected by clinicians using 

hospital records and is verified at several different points. Permission was obtained for using 

this neonatal database. 

Data Analysis 

Maternal and neonatal variables were evaluated. Valid cases were analysed and missing data 

excluded. Data was described using standard statistical methods. Categorical variables were 

described using frequencies and percentages, while continuous variables were described 
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using mean and standard deviation or median and interquartile range, depending on the 

distribution of the data. Chi Square tests were used to compare categorical variables. The 

student independent t-test was used to compare continuous variables with a normal 

distribution. Non-parametric tests were used for skewed data. AP-value of <0.05 was 

considered significant. Analysis was done using SPSS version 24. Associations with the use 

of ANS were determined using logistic regression. All variables which approached 

significance (p<0.06) on univariate analysis were explored on multivariate analysis. 

Ethics 

This study was approved by the Human Research Ethics Committee of the University of 

Witwatersrand; clearance certificate number Ml 60730. 

8 



Results 

There were a total of 6186 neonates on the REDCap database (accessed on 27 September 

2016) between O 1 January 20 I 3 and 30 June 2016. Of the 6186, there were 3415 neonates 

with a birth weight > 1800 grams and six neonates with a birth weight <500 grams. A further 

656 were excluded (see Figure 1) resulting in a final sample size of2109 neonates. The mean 

birth weight of the final sample was 1292 grams (S0323). The mean gestational age was 0.2 

weeks SD2.9). The ANS coverage of the final sample was less than half with 930/2109 

(44.1 %) neonates exposed to ANS and 1179/2109 (55.9%) not exposed to ANS. 

Figure 1. Patient selection 
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Maternal Characteristics 

Maternal characteristics are shown in Table I . Mothers who attended antenatal care were 

significantly more likel to receive ANS (p<0.001) . It was observed that mothers with 

hypertension were more likely to receive ANS (p<0.001) whereas mothers with HIV were 

less likely to receive ANS (p=0.00 I). There were 718/2101 (34.2%) vaginal deliveries and 

1383/2101 (65.8%) caesarean section deliveries. Vaginal deliveries were associated with 

decreased ANS coverage (p<0.00 I). Multiple gestation was associated with less antenatal 

steroid use in babies weighing <1500 g. There was no significant difference with ANS 

coverage and maternal age, parity, chorioamnionitis and diabetes. 

Total > 1500g < 1500g 
Variable sample Total ANS No ANS P value Total ANS No ANS P value 

Antenatal 1773/2085 587/676 I 78/ 193 409/483 0.009 I 186/ 1409 668/729 518/680 
Care n/N (%) (85 .0) (86.8) (92.2) (84.7) (84.2) (91.6) (76.2) 

Maternal 552/2100 126/685 54/ 197 72/488 <0.001 426/ 1415 260/732 166/683 
Hypertension (26.3) (18.4) (27.4) ( 14.8) (30.1) (35.5) (24.3) 

n/N (%) 
Maternal HIV 648/2101 227/688 53/197 174/491 0.031 421 / 1413 197/731 224/682 

n/N (%) (30.8) (33.0) (26.9) (35.4) (29.8) (26.9) (32.8) 
Vaginal 718/2101 237/688 52/196 185/492 0.006 481 / 1413 204/730 277/683 

Delivery n/N (34.2) (34.4) (26.5) (37.6) (34.0) (27.9) (40.6) 
(%) 

Multiple 433/2100 172/689 51 / 197 121 /492 0 .723 261/1411 114/729 1.47/682 
Gestation n/N (20.6) (25 .0) (25 .9) (24.6) ( 18.5) (15.6) (21 .6) 

(%) 

Table 1. Maternal characteristics associated with receiving ANS 

ANS: Antenatal corticosteroids 

Neonatal Characteristics 

<0.001 

<0.001 

0.015 

<0.001 

0.004 

Neonatal characteristics of the total sample are shown in Table 2 and continuous variables are 

shown in Table 3. Valid data are shown in the table and percentages are expressed in 

columns. 
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Table 2. Neonatal characteristics associated with ANS exposure 

Total sample >1500g <1500g 
Variable Total *ANS NoANS Pvalue Total ANS NoANS 

Resuscitation 766/2089 158/691 50/197 108/494 0.320 608/1398 274/725 334/673 
at birtbn/N (36.67) (22.9) (25.4) (21.9) (43.5) (37.8) (49.6) 

(%) 
Early onset 73/2103 13/691 3/197 10/494 0.661 60/1412 31/728 29/684 
sepsis n/N (3.47) (1.9) (1.5) (2.0) (4.2) (4.3) (4.2) 

(%) 

Late onset 451/2102 56/690 16/197 40/493 0.997 395/1412 205n29 190/683 
sepsisn/N (21.46) (8.1) (8.1) (8.1) (28.0) (28.l) (27.8) 

(%) 
*IVHn/N 209/852 14/81 2/27 12/54 0.096 195/771 88/395 107/376 

(%) (24.53) (17.3) (7.4) (22.2) (25.3) (22.3) (28.5) 
*RDSn/N 1628/2109 352/691 106/197 246/494 0.341 1276/1418 654/733 622/685 

(%) (77.19) (50.9) (53.8) (49.8) (90.0) (89.2) (90.8) 
*CPAPn/N 1200/2103 229/691 64/197 165/494 0.818 971/1412 498/728 473/684 

(%) (57.06) (33.l) (32.5) (33.4) (68.8) (68.4) (69.2) 
Ventilation 274/2101 40/691 8/197 32/494 0.219 234/1410 107/727 127/683 

n/N (%) (13.04) (5.8) (4.1) (6.5) 06.6) 04.7) 08.6) 
Surfactant 1203/2100 225/686 62/196 163/490 0.681 978/1414 495/729 483/685 

n/N(%) (57.29) (32.8) (31.6) (33.3) (69.2) (67.9) (10.5) 
*PDAn/N 138/2099 16/691 3/197 13/494 0.576 122/1408 50/725 72/683 

(%) (6.57) (2.3) (1.5) (2.6) (8.1) (6.9) (10.5) 
*NECn/N 124/2095 23/684 6/195 17/489 0.794 101/1411 50/729 51/682 

(%) (5.92) (3.4) (3.1) (3.5) (7.2) (6.9) (7.5) 
Outcome- 1749/2108 674/690 193/197 481/493 0.750 1075/1418 584/733 491/685 

Survived N (82.97) (97.7) (98.0) (97.6) (75.8) (79.7) (71.7) 
(%) 

* ANS: antenatal corticosteroids; IVH: intraventricular haemorrhage; RDS: respiratory 
distress syndrome; CP AP: continuous positive airway pressure; PDA: patent ductus 
arteriosus; NEC: necrotising enterocolitis. 

p 
value 

<0.001 

0.986 

0.899 

0.049 

0.322 

0.763 

0.051 

0.288 

0.015 

0.652 

<0.001 

Gender, spontaneous gastrointestinal perforation, oxygen required on day 28 of life, and 

home oxygen required were not included in the above table as all these variables were not 

significantly different. Reported associations with ANS were included in the table even 

though these variables were not significant in the current study. 
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Table 3. Continuous variables associated with ANS exposure 

Variable >1500g <l500g 
ANS No ANS P value ANS NoANS P value 

Birth Weight in 1633.78 1656.75 0.002 1129.67 I 105.70 0.063 
grams Mean (84.682) (88.235) (234.225) (250.635) 

(Standard 
Deviation) 

Gestational age in 31.97 (1.640) 32.67 (2.332) <0.001 29.12 (2.325) 29.04 (2.766) 0.531 
weeks Mean 

(Standard 
Deviation) 

Duration ofCPAP I (0) I (1) 0.164 2 (3) 2 (2) 0.440 
Median 

(Interquartile 
Range) 

Duration of 8 (13) 4 (3) 0.069 5 (9) 5 (6) 0.608 
Ventilation Median 

(Interquartile 
Range) 

Duration of Stay 10 (9) 9 (9) 0.002 30 (28) 26 (31) 0.001 
Median 

(Interquartile 
Range) 

ANS: Antenatal corticosteroids; CPAP: continuous positive airway pressure 

Neonates ~lS00g (See Table 2 and Table 3) 

In the subgroup of neonates 2':1500 grams, there were 197/691 (28.5%) neonates exposed to 

ANS and a survival rate of 674/690 (97. 7). There was a significantly lower mean birth weight 

(p=0.002) and mean gestational age (p<0.001) in neonates exposed to ANS as compared to 

neonates not exposed to ANS. It was observed that neonates exposed to ANS had a longer 

duration of stay than neonates not exposed to ANS (p=0.002). There was no significant 

difference between exposure to ANS and RDS, IVH, NEC, PDA, early and late onset sepsis 

and other neonatal characteristics. The variables most significantly associated with ANS 

using logistic regression (see Table 4) were antenatal care (p=0.015), vaginal delivery 

(p=0.043), maternal hypertension (p=0.002), birth weight (p=0.034) and gestational age 

(p<0.00 I). Maternal HIV and duration of stay were not significant after logistic regression. 
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Table 4. Logistic regression for significant variables in neonates >1500 grams exposed to 

antenatal corticosteroids 

Variable Odds Ratio 95% Confidence P value 
Interval 

Antenatal Care 2.132 1.157 - 3.921 0.015 
Vaginal Delivery 0.656 0.436 - 0.987 0.043 
Maternal Hypertension 2.008 1.305 - 3.096 0.002 
Birth Weight 0.998 0.996 - 1.000 0.034 
Gestational age 0.826 0.754- 0.906 <0.001 

Neonates <1500 grams (See Table 2 and Table 3) 

In the subgroup of neonates <1500 grams, there were 733/1418 (53.1%) neonates exposed to 

ANS and a survival rate of 1075/1418 (75.8%). Neonates exposed to ANS were significantly 

less likely to have a PDA (p=0.015), less likely to have an IVH (p=0.049), and less likely to 

require resuscitation at birth (p<0.001 ). There was a significant association with exposure to 

ANS and increased survival (p<0.001). It was also observed that neonates exposed to ANS 

had a longer duration of stay in hospital than neonates not exposed to ANS (p=0.001). There 

was no significant association between ANS and RDS, NEC, early and late onset sepsis and 

other neonatal characteristics. The variables most significantly associated with ANS using 

logistic regression (see Table 5) were antenatal care (p<0.001), vaginal delivery (p=0.038), 

multiple gestation (p<0.001), resuscitation at birth (p=0.001), PDA (p=0.001), and duration 

of stay (p=0.0 12). Variables that were not significant after logistic regression were 

conventional ventilation, IVH, outcome, maternal hypertension and HIV. 
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Table 5. Logistic regression for significant variables in neonates <1500 grams exposed to 
antenatal corticosteroids 

Variable Odds Ratio 95% Confidence P value 
Interval 

Antenatal Care 3.086 1.953 - 4.878 <0.001 
Vaginal Delivery 0.705 0.508 - 0.980 0.038 
Multiple Gestation 0.493 0.334-0.728 <0.001 
Resuscitation at birth 0.581 0.427-0.791 0.001 
Patent ductus arteriosus 0.462 0.290 - 0. 736 0.001 
Duration of Stay 1.009 1.002- 1.016 0.012 
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Discussion 

The current study showed ANS coverage of 44.1 % at CMJAH. This coverage has increased 

since 1993 where the coverage was only 20%.(8) However, this ANS coverage is less than 

other LMICS which had coverage of 52% according to WHO Multicountry Survey on 

Maternal and Newborn Health.(14) The ANS coverage at CMJAH is substantially lower than 

the 80% coverage in high income countries (HlCS).(11) An increase in gestational age was 

associated with decreased exposure to ANS. This trend is also noted in HICS where ANS 

coverage reduces by more than half at 34 weeks; as compared to coverage at 24-30 

weeks.(15) Reasons for this are not clear. It may represent inaccurate gestational age 

estimation or reduced attention to 'moderately preterm' babies.(15) 

In the current study, vaginal delivery was associated with decreased ANS use. This is true in 

other LMICS and Hf CS.(14, 15) Mothers presenting in advanced labour is the main reason 

for this decrease ANS use, resulting in no opportunity for ANS to be provided.(8) In the 

present study, unbooked mothers were significantly less likely to receive ANS. Lack of 

antenatal care is consistently associated with reduced ANS coverage in LMICS and 

HICS.(14, 15) This is a difficult problem to address as it is likely associated with low socio­

economic status and poor maternal education and is a point for improvement. 

In the present study, maternal hypertension had an association with increased ANS use. This 

is likely due to mothers with hypertension are followed up regularly during the antenatal 

period and are usually admitted if preterm delivery is necessary. The decreased ANS 

exposure associated with maternal HIV infection was an interesting observation but cannot be 

explained by our study. It was, however, not significant on logistic regression. ultiple 

gestation was associated with less ANS use in babies weig!"ting <I 500 g. A possible reason 

for this could be due to incorrectly estimating gestational ag_e with multiQle gestation 
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Our study showed no association between ANS exposure and RDS, NEC, early onset sepsis, 

and need for respiratory support. This contradicts the Cochrane review on the effect of ANS 

on preterrn neonates but Pattinson et al also showed no statistical significance in RDS,' NEC, 

early onset sepsis, and need for ventilation in their study in South Africa.(5, 12) Our study 

showed that neonates exposed to ANS were less likely to have a PDA. This supports Salhab 

et al which showed a benefit of ANS on PDA.(6) Possible mechanisms for this are a steroid 

effect on prostaglandin synthesis, reduced sensitivity of the ductal muscle to prostaglandin 

E2, and increased activity of prostaglandin E2 inactivation enzyme.(6) 

Our study found a significant association between ANS exposure and survival in neonates 

< 1500 grams. This finding is in agreement with Pattinson et al and the Cochrane review on 

the effect of ANS on preterm neonates.(5, 12) Our study did not find the same association as 

Althabe et al which showed an increase in neonatal mortality in LMICS with the upscaling of 

ANS and disagrees with Azad and Costello who questioned if ANS improves neonatal 

mortality.(10, 11) Our study also showed an association between ANS exposure and reduced 

IVH. This association was only significant in neonates < 1500 grams and agrees with the 

Cochrane review that ANS exposure reduces the risk of IVH.(5) However it must be 

mentioned that increased survival and decreased IVH were both no longer significant after 

multivariate analysis. 

The current study demonstrated a longer duration of stay in both groups, <1500 and ~ 1500 

grams, for neonates exposed to ANS, compared to no exposure to ANS. This was an 

interesting observation and could be explained by a significantly higher survival rate and a 

lower mean birth weight (1236 grams) in the ANS exposed group compared to the birth 
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weight (1336 grams) in the ANS unexposed group, resulting in a longer duration for neonates 

to gain weight to 1600 grams, the discharge weight at CMJAH. Most deaths at CMJAH occur 

within the first seven days of life. 

There were no associations with ANS exposure and improved neonatal outcomes in neonates 

::::1500 grams in our study. This supports Azad and Costello' s observation that there is no 

benefit with the use of ANS after 33 weeks gestation in LMICS. 
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Limitations and Conclusion 

Limitations 

This study was a retrospective study and there was a low ANS coverage. The number and 

timing of ANS doses were not known. This study can only comment on associations and 

cannot address effects of ANS in LMICS. This study was not randomised and it could not 

determine the reasons why some neonates were exposed to antenatal steroids and others were 

not. 

Conclusion 

Preterm birth is associated with multiple complications. There have recently been questions 

on the efficacy of ANS in LMICS. This study has shown an association between ANS and 

increased survival, decreased PDA and decreased IVH in neonates <1500 grams. However, 

there was no association between ANS and RDS, NEC, and sepsis; and there were no 

associations of improved neonatal outcome in neonates 2:1500 grams. This suggests a review 

of the birth weight cut off for issuing ANS in our setting and perhaps indicates a need for a 

randomised control trial on the effects of ANS in LMICS. 
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Appendix A: Pediatrics Author guidelines 

Pediatrics Author Guidelines 
Pediatrics is the official peer-reviewed journal of the American Academy of 
Pediatrics. Pediatrics publishes original research, clinical observations, and special feature 
articles in the field of pediatrics, as broadly defined. Contributions pertinent to pediatrics also 
include related fields such as nutrition, surgery, dentistry, public health, child health services, 
human genetics, basic sciences, psychology, psychiatry, education, sociology, and nursing. 
Pediatrics considers unsolicited manuscripts in the following categories: reports of original 
research, particularly clinical research; review articles; special articles; and case reports. 
When preparing a manuscript for Pediatrics, authors must first determine the manuscript type 
and then prepare the manuscript according to the specific instructions below. 
The electronic edition of Pediatrics is the journal of record. Some accepted articles may also 
be presented in full in the print version. The editors reserve the right to determine whether an 
accepted manuscript will be published in the print edition in addition to the electronic edition 
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Acceptance Criteria 

Family 
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Monthly Feature 

Pediatrics 

Perspectives 

Quality Report 

Review Article, 

Systematic 

Review & Meta­

Analyses 

Special Article 

State-of-the-Art 

Review Article 
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American 

Academy of 

Pediatrics" 

Relevance to readers is of primary importance in manuscript selection. The readership 
includes general and specialist pediatricians, pediatric researchers and educators, and child 
health policy-makers. Pediatrics receives many more high quality manuscripts than can be 
accommodated based on our available space. The current acceptance rate is approximately 
l 0%. An article that is thought by the editors to be not relevant to readers, outside of scope or 
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very unlikely to be accepted may be rejected without review. All manuscripts considered for 
publication are peer reviewed. Peer reviewers are selected by the editors based on their 
expertise in the topic of the manuscript; generally at least 2 reviews are required before a 
decision is rendered. Authors may suggest appropriate reviewers and may also suggest 
reviewers who should not review the manuscript. 
Authors should carefully follow instructions for manuscript preparation, and ensure that the 
manuscript is proofread before submission. Manuscripts that do not adhere to the author 
instructions will not be considered for review. Careless preparation of a manuscript suggests 
careless execution of the research and therefore makes acceptance unlikely. Manuscripts are 
scanned for plagiarism using the latest software; if potential plagiarism is detected, the editors 
will contact the authors for clarification, and may also contact the authors' institution. 

Submissions of original research are judged on the importance and originality of the research, 
scientific strength, clinical relevance, the clarity of the manuscript, and the number of 
submissions on the same topic. Pediatrics does not publish manuscripts that involve animal 
research. 
Pediatrics accepts review articles, with preference given to systematic reviews, which may 
include meta-analyses. State-of-the-Art Review Articles and Perspectives are generally 
solicited by the editors or the associate editors for their respective sections. Special Articles 
reflect topics or issues of relevance to pediatric health care that do not conform to a 
traditional study format. Case Reports must challenge an existing clinical or pathophysiologic 
paradigm; provide a starting point for novel hypothesis-testing clinical research; and/or focus 
on topics pertinent to the pediatric generalist. Quality Reports provide a venue for 
manuscripts that describe the implementation and outcome of quality-improvement 
projects. Authors should review and follow the comprehensive reporting guidelines for a 
wide variety of study designs that are available at http://www.equator-network.org/home/. 
Authors submitting manuscripts involving adverse drug or medical device events or product 
problems should also report these to the appropriate governmental agency. 

Unsolicited commentaries will be considered for publication; however, most commentaries 
are solicited by the editors. Responses to a published article should be submitted as 
online comments; selected comments may be considered for publication in the journal as 
Letters to the Editor. 

Incorrect grammar, language use, or syntax may distract readers from the science being 
communicated and may lead to less favorable reviews. To help reduce this possibility, we 
strongly encourage authors to have their manuscripts reviewed for clarity by colleagues. If 
the authors' native language is not English, we strongly encourage review and editing by a 
colleague whose native language is English or the use of an English language editing service. 

Peer reviewers are asked to assess each manuscript for originality; for interest to scientists, 
practitioners and policy makers; for quality of the analysis; and for quality of the 
presentation, and are asked to assess the priority of the paper for publication. After the 
reviews are received, the editors may take one of the following actions: Accept; Accept with 
Revisions; Reject with option to Resubmit; or Reject. A rejected manuscript may not be 
resubmitted . A manuscript may be rejected with an option to resubmit when additional data 
or analyses are requested by reviewers, or when extensive revision of the text is needed. The 
resubmitted manuscript receives an additional round of peer review (which may include new 
reviewers), and the manuscript may or may not be accepted. A decision of Accept with 
Revision indicates that the editors intend to accept the manuscript contingent on adequate 
response to reviewers. A decision of Accept (which is exceedingly rare on first submission) 
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indicates that the manuscript is ready to place into production without further modification. 
Decisions by the editors are final. 
t Back to Top t 

Publication Ethics 
Authorship. An "author" is someone who has made substantive intellectual contributions to 
a published study. Each author is required to meet ALL FOUR of the following criteria: 

1. Substantial contribution(s) to conception and design, acquisition of data, or analysis and 

interpretation of data; and 

2. Drafting the article or revising it critically for important intellectual content; and 

3. Final approval of the version to be published, and 

4. Agreement to be accountable for all aspects of the work in ensuring that questions related to 

the accuracy or integrity of any part of the work are appropriately investigated and resolved. 

NOTE: Acquisition of funding, collection of data, or general supervision of the research 
group alone does not constitute a sufficient basis for authorship. 
All persons listed as authors must meet these criteria, and all persons who meet these criteria 
must be listed as authors. Although Pediatrics does not specifically limit the number of 
authors (except for Case Reports), articles submitted with an unusual number of authors 
invite scrutiny by editors and reviewers for clear justification for the presence of each person 
on the authorship list. Pediatrics does not permit more than one author to claim any particular 
position in the author list (e.g. , two first authors, or two senior authors). 
Decide authorship issues, including the order, before submission. Except in instances where 
the editorial office has determined that a person does not qualify for 
authorship, Pediatrics does not allow changes to the author order, including adding or 
removing authors from a paper or any subsequent revisions. 
Conflict oflnterest and Disclosure. After a paper is accepted by Pediatrics for publication, 
all authors must submit conflict of interest and disclosure forms. Pediatrics adheres to the 
policy and uses the standardized disclosure form of the International Committee of Medical 
Journal Editors (ICMJE). The collection of the forms is automated within the on line system. 
mB Approval. All studies that involve human subjects must be approved or deemed exempt 
by an official institutional review board; this should be noted in the Methods section of the 
manuscript. 
Industry Sponsorship. Pediatrics generally does not accept reports of studies in which all 
authors are employed by a commercial entity with a financial interest in the results of the 
study. 
Registration of Clinical Trials. All clinical trials must be registered in a World Health 
organization-approved Clinical Trial registry prior to enrollment of the first subject. The 
registry name and registration number should be included on the title page. Reports of 
unregistered trials will be returned to authors without review. Publication of the results of a 
trial that was initiated prior to the ICMJE requirement for trial registration will be considered 
by the editors on a case-by-case basis. 
t Back to Top t 
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Journal Style 
All aspects of the manuscript, including the formatting of tables, illustrations, and references 
and grammar, punctuation, usage, and scientific writing style, should be prepared according 
to the most current AMA Manual ofStyle(http://www.amamanualofstyle.com). 1 

Author Listing. All authors' names should be listed in their entirety, and should include 
institutional/professional affiliations and degrees held. 
Authoring Groups. If you choose to include an organization, committee, team, or any other 
group as part of your author list, you must include the names of the individuals as part of the 
Acknowledgments section of your manuscript. This section should appear after the main text 
prior to your References section. The terms "for" or "on behalf of' must also be used when 
referencing the authoring group in the by-line. 
Titles. Pediatrics generally follows the guidelines of the AMA Manual of Style for titles. 
Titles should be concise and informative, containing the key topics of the work. Declarative 
sentences are discouraged as they tend to overemphasize a conclusion, as are questions, 
which are more appropriate for editorials and commentaries. Subtitles, if used, should expand 
on the title; however, the title should be able to stand on its own. It is appropriate to include 
the study design ("Randomized Controlled Trial"; "Prospective Cohort Study", etc.) in 
subtitles. The location of a study should be included only when the results are unique to that 
location and not generalizable. Abbreviations and acronyms should be avoided. The full title 
will appear on the article, the inside table of contents, and in MED LINE. Full titles are 
limited to 97 characters, including spaces. Short titles must be provided as well and are 
1 im ited to 5 5 characters, including spaces. Short titles may appear on the cover of the journal 
as space permits in any given issue. 
Abbreviations. List and define abbreviations on the Title Page. Unusual abbreviations 
should be avoided. All terms to be abbreviated in the text should also be spelled out at first 
mention, followed by the abbreviation in parentheses. The abbreviation may appear in the 
text thereafter. Abbreviations may be used in the abstract if they occur 3 or more times in the 
abstract. Abbreviations should be avoided in tables and figures; if used they should be 
redefined in footnotes. 
Units of Measure. Like many US-based journals, Pediatrics uses a combination of Systeme 
International (SI)2,3 and conventional units. Please see the AMA Manual of Style for details. 
Proprietary Products. Authors should use nonproprietary names of drugs or devices unless 
mention of a trade name is pertinent to the discussion. If a proprietary product is cited, the 
name and location of the manufacturer must also be included. 
References. Authors are responsible for the accuracy of references. Citations should be 
numbered in the order in which they appear in the text. Reference style should follow that of 
the AMA Manual of Style, current edition. Abbreviated journal names should reflect the style 
oflndex Medicus. Visit: http://www.nlm.nih.gov/tsd/serials/lii.html 
References 

1. Iverson C, Christiansen S, Flanagin A, et al. AMA Manual of Style. I 0th ed. New York, NY: 

Oxford University Press; 2007. 

2. Lundberg GD. Sf unit implementation: the next step. JAMA. 1988;260:73-76. 

3. Systeme International conversion factors for frequently used laboratory components. JAMA. 
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Clinical Trials 
A study is considered a clinical trial if it prospectively assigns human subjects (whether 
randomized or not) to intervention or concurrent comparison or control groups to study the 
cause-and-effect relationship between a medical intervention and a health outcome. Medical 
interventions include drugs, surgical procedures, devices, behavioral treatments, process-of­
care changes, and the like. 

If authors report the results of a clinical trial, they must affirm that the study has been 
registered at www.clinicaltrials.gov or another WHO-approved national or international 
registry prior to the enrollment of the first subject. Information on requirements and 
appropriate registries is available at www.icmje.org. The trial registration number must be 
listed on the title page, and at the end of the abstract. 
Authors are required to complete both pages of a CONSORT Form (flowchart and checklist) 
and submit these with their manuscript. In our submission system, these files appear under 
" Instructions and Forms" . For observational epidemiological studies, follow the 
appropriate STROBE checklist. 

• Download a CONSORT form checklist (PDF) here. 

• Download a CONSORT form flowchart (PDF) here. 
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Reuse of Data Sets 
If a manuscript uses the same or similar data contained in previously published articles, the 
authors must state this in the initial letter of submission and provide citations to the related or 
possibly duplicative materials. 
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Formatting Requirements 
All submissions must adhere to the following format: 

• Times New Roman font, size 12, black 

• Title Page, Contributors' Statement Page, Abstract, Acknowledgments, 

and References should be single-spaced 

• Only the Main Body Text should be double-spaced 

• Main Submission Document as Microsoft Word or RTF file (no PDFs) 

• Do not include page headers, footers, or line numbers in new submissions. 

• Do not include footnotes within the manuscript body. Footnotes are allowed only in 

tables/figures. 
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Refer to the "Article Types" section for specific guidelines on preparing a manuscript in each 
category. Note in particular the requirements regarding abstracts for different categories of 
article. 

1 Back to Top 1 

Title Page 
The "title page" should appear first in your manuscript document, and depending on the 
individual needs of a paper may encompass more than one page. 

Title pages for all submissions must include the following items (as shown in the sample 
Title Page): 

1. Title (97 characters [including spaces] or fewer) 

2. Author listing. Full names for all authors, including degrees, and institutional/professional 

affiliations. 

3. Corresponding Author. Contact information for the Corresponding Author (including: 

name, address, telephone, and e-mail). 

4. Short title (55 characters [including spaces] or fewer). Please note: the short title may be 

used on the cover of the print edition. 

5. Financial Disclosure Statement for all authors. Disclose any financial relationships that 

could be broadly relevant to the work. If none, say "Financial Disclosure: The authors have 

no financial relationships relevant to this article to disclose." 

6. Funding source. Research or project support, including internal funding, should be listed 

here; if the project was done with no specific support, please note that here. Technical and 

other assistance should be identified in Acknowledgments. If your funding body has open 

access requirements, please contact the Editorial Office prior to submission. Pediatrics has a 

12 month embargo on articles (followed by a 4 year open access period) and does not allow 

articles to be opened for Creative Commons or similar licenses. 

7. Conflict oflnterest Statement for all authors. If none, say "Potential Conflicts of Interest: 

The authors have no conflicts of interest relevant to this article to disclose." 

8. If applicable, Clinical Trial registry name and registration number. We adhere to ICMJE 

guidelines, which require that all trials must be registered with ClinicalTrials.gov or any other 

WHO Primary registry. 

9. Abbreviations. List and define abbreviations used in the text. If none, say "Abbreviations: 

none" . 

10. Table of Contents Summary. This is required for all articles with abstracts. This brief 

summary is limited to 25 words. For accepted manuscripts, this will appear under the author 

names in the table of contents to give the reader a brief insight into what the article is about. 

It should entice the reader to read the full article. For example: "Through linkage of state 
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Medicaid and Child Protective Services databases, this study captures similarities and 

differences in health care expenditures based on a history of child maltreatment. 11 

11. For Regular Article submissions, include the "What's Known on This Subject; What This 

Study Adds" (see below under article type for description). This is not needed for any other 

article type. 
ff a title page does not include all of the above items, the submission may be returned to the 
authors for completion. 

• Download and view a sample Title Page (PDF) here. 
1 Back to Top 1 

Contributors' Statement Page 
All submissions must contain a Contributors' Statement Page, directly following the 
Title Page. Manuscripts lacking this page will be returned to the authors for correction. 
All persons designated as authors should qualify for authorship (see "Publication Ethics" 
above), and all those who qualify should be listed. Each author should have participated 
sufficiently in the work to take public responsibility for appropriate portions of the content. 
The Contributors' Statement Page should list the authors and specify the contribution(s) made 
by each individual. If multiple individuals have identical contributions they may be listed 
together; do not list an author more than once. 
You must follow the required format shown in this example when creating your 
Contributors' Statement Page or your manuscript will be returned for correction. Each author 
should only appear once. Use names, not initials. If multiple authors have identical 
contributions, you can list them on the same line; otherwise, list each author separately. 
Contributors' Statement: 
Dr Smith conceptualized and designed the study, drafted the initial manuscript, and approved 
the final manuscript as submitted. 

Drs Jones, Lee, and Weber carried out the initial analyses, reviewed and revised the 
manuscript, and approved the final manuscript as submitted. 

Ms Green designed the data collection instruments, and coordinated and supervised data 
collection at two of the four sites, critically reviewed the manuscript, and approved the final 
manuscript as submitted. 

Note: Contributors who do not meet the criteria for authorship (such as persons who helped 
recruit patients for the study, or professional editors) should be listed in an Acknowledgments 
section placed after the manuscript's conclusion and before the References section. Because 
readers may infer their endorsement of the data and conclusions, these persons must give 
written permission to be acknowledged. These permissions do not need to be submitted with 
the manuscript unless requested by the editors. 
1 Back to Top 1 
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Word Count 
To determine article length, count the body of the manuscript (from the start of the 
Introduction to the end of the Conclusion). The title page, contributors' statement page, 
abstract, acknowledgments, references, figures, tables, and multimedia are not included. 

1 Back to Top 1 

Figures, Tables, and Supplementary Material 

Figures 

Authors should number figures in the order in which they appear in the text. Figures include 
graphs, charts, photographs, and illustrations. Each figure must include a legend (placed on 
the figure itself or as a list appearing after the References) that does not exceed 50 words. 
Abbreviations previously expanded in the text are acceptable. If a figure is reproduced from 
another source, authors are required to obtain permission from the copyright holder, and 
proof of permission must be uploaded at the time of submission. 

Figure arrays should be clearly labeled, preassembled, and submitted to scale. Figure parts of 
an array (A, B, C, etc.) should be clearly marked in capital letters in the upper left-hand 
comer of each figure part. 

Technical requirements for figures: The following file types are acceptable: TIFF, PDF, 
EPS, and PNG. Color files must be in CMYK (cyan, magenta, yellow, black) mode. 
Style for figures: Readers should be able to understand figures without referring to the text. 
Avoid pie charts, 3-dimensional graphs, and excess ink in general. Make sure that the axes on 
graphs are labeled, including units of measurement, and that the font is large enough to read. 
Generally delete legends or other material from the graph if it makes the picture smaller. 
Color graphs should be interpretable if photocopied in black and white. 
Pediatrics cannot accept Excel or PowerPointfilesfor any part of your submission. 

Tables 

Tables should be numbered in the order in which they are cited in the text and include 
appropriate headers. Tables should not reiterate information presented in the Results section, 
but rather should provide clear and concise data that further illustrate the main point. Tabular 
data should directly relate to the hypothesis. Table formatting should follow the current 
edition of the AMA Manual of Style. 
Style for tables: Tables should be self-explanatory. Avoid abbreviations; define any 
abbreviations in footnotes to the table. A void excess digits and excess ink in general. Where 
possible, rows should be in a meaningful order (e.g., descending order of frequency). Provide 
units of measurement for all numbers. In general, only one type of data should be in each 
column of the table. 
Presentation of Numbers and Statistics 
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• Results in the abstract and the paper generally should include estimates of effect size and 

95% confidence intervals, not just P- values or statements that a difference was statistically 

significant. 

• Statistical methods for obtaining all P-values should be provided 

• Units of independent variables must be provided in tables and results sections if regression 

coefficients are provided 

• Authors should avoid expressing effect sizes in the form of highly derived statistics. 

Equations should be typed exactly as they are to appear in the final manuscript. The 
following table, adapted from the guidelines for authors for the Annals of Internal 
Medicine by editors of Medical Decision Making, shows how to present certain percentages 
and some statistical measures: 

Reporting: 

Percentages 

Error 

Measures 

P values 

"Trend" 

Details: 

Report percentages to one decimal place (i.e .. xx.x%) \Vhen sample size is 

greater than or equal to 200. 

To avoid the appearance of a level of precision that is not present with small 

samples. do not use decimal places (i.e .. xx%. not x.,.x%) \\hen sample size is 

less than 200. 

Repo1i confidence intervals, rather than standard errors.\\ hen possible. Use 

"mean (error measures)" rather than "mean± error measure" notation. 

Except when one-sided tests are required by study design. such as in 

noninferiority trials. all reported P values should be t\\o-sided. In general. P 

values larger than 0.01 should be reported tot\\ o decimal places. those 

between 0.0 l and 0.00 I to three decimal places; P values smaller than 0.00 I 

should be reported as P [ is less than signJ0.00 I. Notable exceptions to this 

policy include P values arising in the application of stopping rules to the 

analysis of clinical trials and genetic-screening studies. 

Use the \vord trend \vhen describing a test for trend or dose-response. 

Avoid the term "trend" when referring top-values near but not bekm 0.05. !n 

such instances. simply report a difference and the confidence interval of the 
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difference ( if appropriate) with or vvithout the p-value. 

Supplemental Information 

Authors may wish to include additional information as part of their article for inclusion in the 
online edition of Pediatrics. References to any online supplemental information must appear 
in the main article. Such supplemental information can include but are not limited to 
additional tables, figures, videos, audio files, slide shows, data sets (including qualitative 
data), and online appendices. If your study is based on a survey, consider submitting your 
survey instrument or the key questions as a data supplement. Authors are responsible for 
clearly labeling supplemental information and are accountable for its accuracy. Supplemental 
information will be peer reviewed, but not professionally copyedited. 

Videos 

Pediatrics encourages the submission of videos to accompany articles where relevant. Links 
can be placed in the article for use when it is accessed electronically. All videos must adhere 
to the same general permission rules that apply to figures (i.e.: parental consent when a 
patient is identifiable). 

All videos should be submitted at the desired reproduction size and length. To avoid 
excessive delays in downloading the files, videos should be no more than 6MB in size, and 
run between 30 and 60 seconds in length. In addition, cropping frames and image sizes can 
significantly reduce file sizes. Files submitted can be looped to play more than once, provided 
file size does not become excessive. Video format must be either .mov or .mp4. 

Authors will be notified if problems exist with videos as submitted, and will be asked to 
modify them if needed. No editing will be done to the videos at the editorial office-all 
changes are the responsibility of the author. 

Video files should be named clearly to correspond with the figure they represent (i.e., 
figurel.mov, figure2.mp4, etc.). Be sure all video files have filenames that are no more than 8 
characters long and include the suffix ".mov" or ".mp4." A caption for each video should be 
provided (preferably in a similarly named Word file submitted with the videos), stating 
clearly the content of the video presentation and its relevance to the materials submitted. 

IMPORTANT: One to four traditional still images from the video must be provided. These 
still images may be published with the article and will act as thumbnail images in the 
electronic edition that will link to the full video file. Please indicate clearly in your text 
whether a figure has a video associated with it, and be sure to indicate the name of the 
corresponding video file. A brief figure legend should also be provided. 
1 Back to Top 1 
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Regular Article 
Abstract length: 250 words or fewer (structured, as noted below) 
Article length: 3,000 words or fewer 
Regular Articles are original research contributions that aim to inform clinical practice or the 
understanding of a disease process. Regular Articles include but are not limited to clinical 
trials, interventional studies, cohort studies, case-control studies, epidemiologic assessments, 
and surveys. Components of a Regular Article include: 

• What's Known on This Subject; What This Study Adds 
These brief summaries are each limited to 40 words. Please use precise and accurate 
language in paragraph form (i.e., not bullet points). For manuscripts accepted as Regular 
Articles, these summaries will become a highly visible part of your published paper, with 
prominence on the first page. Moreover, these summaries may be highlighted and presented 
in other areas of the journal. It is therefore paramount that you use language of the same 
caliber as the rest of your paper. 

• Structured Abstract (four paragraphs with headings in boldface type; single-spaced) 
The abstract should consist of: Background (or Objectives, or Background and Objectives), 
Methods, Results, and Conclusions. The Objective should clearly state the hypothesis; 
Methods, inclusion criteria and study design; Results, the outcome of the study; and 
Conclusions, the outcome in relation to the hypothesis and possible directions of future study. 

• Body of Article 
For the body of your article, follow this general outline: 

• Introduction 

A I - to 2-paragraph introduction outlining the wider context that generated the study and the 
hypothesis. 

• Patients and Methods 

This section should detail inclusion criteria and study design to ensure reproducibility of the 
research. All studies that involve human subjects must be approved or deemed exempt by an 
official institutional review board; this should be noted here. 

• Results 

This section should give specific answers to the aims or questions stated in the 
introduction. The order of presentation of results should parallel the order of the methods 
section. 

• Discussion 

The section should highlight antecedent literature on the topic and how the current study 
changes the understanding of a disease process or clinical situation, and should include a 
section on the limitations of the present study. 

• Conclusion 
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A brief concluding paragraph presenting the implications of the study results and possible 
new research directions on the subject. 

General submission instructions (including cover letter, title page requirements, contributors' 
statement page, journal style guidance, and conflict of interest statements) apply to Regular 
Articles. 

• Download and view a sample Regular Article manuscript (PDF) here. 
1 Back to Top 1 
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Appendix B- Research Protocol 

MMED PROTOCOL 

A review of the benefits of antenatal steroids in 
premature neonates in a middle income country 

University of Witwatersrand 
Department of Paediatrics and Child Health 

Student: Anees Laher 
Student number: 06017 67X 

Supervisors: Prof D Ballot 
Dr T Ramdin 
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Title 

A review of the benefits of antenatal steroids in premature neonates in a middle income 

country. 

Introduction/Background 

Neonatal mortality is a major problem worldwide with 38% of all deaths in children under 5 

years attributed to neonatal mortality .(I) Every year, it is estimated that 4 million babies die 

in the neonatal period.(l) Preterm birth is the most common direct cause of neonatal 

mortality; accounting for 28% of neonatal deaths.(}) This is followed by severe infections 

and asphyxia accounting for 26% and 23% respectively.(}) Of great concern, 99% of 

neonatal deaths occur in low income countries with poverty being strongly associated with an 

increased risk of neonatal mortality.(l) 

Closer to home, Africa accounts for 28% of neonatal deaths worldwide.(}) Even closer to 

home, South Africa has shown some improvement in recent years but has not met the fourth 

millennium goal, of reducing mortality by two-thirds in children under 5 years.(2) South 

Africa is one of the countries in which neonatal mortality has not decreased over the past 20 

years.(3) 

From the above, it is clear that addressing neonatal mortality is imperative to reduce 

childhood mortality. More specifically, reducing mortality in preterm neonates can be the 

most beneficial as this is the most common neonatal cause of mortality. 
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In 1972, Liggins (an obstetrician) and Howie (a neonatologist) conducted the first trial using 

antenatal corticosteroids for the prevention of respiratory distress syndrome in preterm 

babies.(4) Liggins and Howie noted that there was a reduction in the incidence of respiratory 

distress syndrome in preterm babies where maternal antenatal steroids were given, as 

compared to preterm babies where maternal antenatal steroids were not given.(4) Since the 

landmark trial by Liggins and Howie, antenatal corticosteroid therapy has become a standard 

of care to prevent preterm neonatal complications.(5) 

A Cochrane review reviewing 21 articles evaluating the effect of antenatal steroids on 

preterm neonates showed that antenatal steroids reduced the risk of Respiratory Distress 

Syndrome, Intraventricular Haemorrhage, necrotising enterocolitis, and neonatal death.(5) 

Antenatal steroid use was also associated with a reduced risk for respiratory support and the 

need for mechanical ventilation and a trend in the reduced need for surfactant therapy.(5) 

However, from these 21 articles, 17 studies were conducted in high income countries, and 

only 4 in middle income countries.(5) In addition to the benefits shown in the Cochrane 

review, there seems to be a beneficial effect of antenatal steroids on symptomatic patent 

ductus arteriosus (PDA).(6) 

The Cochrane review shows the clinical benefit in using antenatal steroids. Besides the above 

clinical benefits, there is also a cost benefit in using antenatal steroids. A study in a Brazilian 

tertiary hospital showed a reduction in cost of hospitalisation of preterm babies.(7) This cost 

was mainly due to a decreased duration of hospital stay and a decrease in ICU admissions. 

The benefit was more significant in babies born at a gestational age of less than 30 weeks and 
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a birth weight of less than l 500g.(7) Another study showed that antenatal steroids reduce cost 

and result in a better outcome in preterm babies less than 2kg.(8) 

Even though antenatal steroids have been shown to be effective in neonatal outcome, 

antenatal steroid coverage in low-middle income countries (LMICS) remains low.(9) There 

are many reasons why antenatal steroid coverage is reduced. The main reason is due to 

mothers being admitted in advanced labour.(! 0) Other reasons include inevitable abortion, 

obstetric emergencies necessitating immediate delivery, incorrect assessment of gestational 

age, refusal of hospital treatment and obstetricians missing an opportunity to provide mothers 

with antenatal steroids.(! 0) The latter should be reduced as the Royal College of 

Obstetricians and Gynaecologists recommend routine administration of antenatal steroids to 

woman at risk for preterm delivery at a gestational age less than 35 weeks.(11) 

A recent article by Azad and Costello suggests that caution is needed before increasing the 

use of antenatal steroids in LMICS.(12) Azad and Costello question the efficacy of antenatal 

steroids in LMICS to improve mortality in premature neonates less than 33 weeks and state 

that there is no benefit with the use of antenatal steroids after 33 weeks gestation.(12) 

Another variable in the need for caution is the potential increase in sepsis in mothers who 

have received antenatal steroids.(12) 

Althabe et al conducted a randomised trial in six low-income and middle-income countries 

(Argentina, Guatemala, India, Kenya, Pakistan, and Zambia) to implement strategies to 

reduce neonatal mortality.(13) There were 47 394 live births in the intervention group and 50 

743 live births in the control group.(13) Strategies for the intervention group included 

37 



identifying women at risk for preterm birth and upscaling antenatal steroids in these women 

whereas standard practice was continued in the control group. These strategies resulted in an 

increase in antenatal steroid coverage from I 0% in the control group to 45% in the 

intervention group.(13) Despite the increase of antenatal steroid coverage in the intervention 

group, neonatal mortality did not decrease in this group.(13) This study showed an increase in 

neonatal mortality in the intervention group with results showing an excess of 3.5 neonatal 

deaths for every 1000 women exposed to this strategy.(13) 

Malloy looked at neonatal outcome with antenatal steroid use and stated that antenatal steroid 

use showed statistical significant reductions in neonatal mortality in all gestational ages 

except between 34 and 36+6 weeks.(14) However Gazquez Serrano et al looked at antenatal 

steroid use and late preterm infant morbidity and mortality (i.e. 34 to 36+6 weeks gestational 

age). Gazquez Serrano et al suggest that antenatal steroid use for preterm births between 34 

and 36+6 weeks can significantly reduce morbidity from preterm birth.(! 5) When broken 

down into gestational age, neonates with a gestational age of 34-34+6 weeks, as compared to 

neonates with a gestational age of 35-36+6 weeks, were at a greater risk of having Hyaline 

Membrane Disease, needing Continuous Positive Airway Pressure (CPAP), Surfactant 

therapy and conventional mechanical ventilation (p<0.0001).(15) The Cochrane review 

supports antenatal steroid use up to 34+6 weeks gestational age(5). 

There is limited information on antenatal steroid use in South Africa. The Dexiprom study is 

only study that has looked at antenatal steroids in South Africa but this study only involved 

mothers who had preterm premature rupture of membranes.(16) In addition, lack of 

providing antenatal steroids has been identified as a probably avoidable factor in neonatal 
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deaths in South Africa.(17) There is concern over the use of antenatal steroids in LMICS. 

This study will therefore review antenatal steroid use at a hospital in South Africa, a middle 

income country. 

Aim and Objectives 

Aim 

To review the use of maternal antenatal steroids in premature neonates at Charlotte Maxeke 

Johannesburg Academic Hospital (CMJAH). 

Objectives 

1. To determine if maternal antenatal steroids have an effect on morbidity and mortality 

in preterm babies less than 1800g, at CMJAH. 

2. To measure the maternal antenatal steroid coverage for premature births at CMJAH, 

and to determine the maternal characteristics of those who did not receive antenatal 

steroids. 

Methods 

Study Design 

This will be a retrospective observational study. Two groups will be compared. The steroid 

exposed group will include neonates where maternal antenatal steroids were given and the 

steroid unexposed group will include neonates where maternal antenatal steroids were not 

given. Results will be used to perform stratification analysis by birth weight. 

A secondary analysis of an existing database will be done. 
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Site of Study 

This study will be conducted in the neonatal unit at CMJAH in Johannesburg, Gauteng. 

Study Population 

All neonates born at CMJAH, and admitted to the neonatal unit, in the period between 1 

January 2013 and 31 December 2015. 

Inclusion Criteria 

Steroid exposed group: All premature neonates with a birth weight of>500g and <1800g, 

born at CMJAH, where maternal antenatal steroids were given. 

Steroid unexposed group: Premature neonates with a birth weight of>500g and <1800g, 

born at CMJAH, where maternal antenatal steroids were not given. 

Exclusion Criteria 

I. Babies with major congenital malformations. 

2. Any patient with unobtainable records. 

Variables 

Maternal information, delivery, gestational age, birth weight, clinical characteristics, 

ventilatory support and outcome will be obtained from the neonatal database. The variables 

that will be looked at are listed below: 

• Maternal 
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o Age 

o Parity 

o Comorbidities 

• Hypertension 

• Diabetes 

• Chorioamnionitis 

o Steroids received 

o Mode of Delivery 

o Multiple gestation 

• Neonate 

o Gestational age 

o Birth weight 

o Gender 

o Resuscitation at birth 

o Hyaline membrane disease 

o Surfactant therapy 

o CPAP required and duration 

o IPPV required and duration 

o Necrotising enterocolitis (NEC Grade 2 or 3) 

o Intraventricular haemorrhage 

o Patent Ductus arteriosus 

o Sepsis (Defined as culture proven sepsis) 

• Early onset (before 3 days) 

• Late onset ( after 3 days) 

o Duration of hospital stay 
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o Outcome 

Data Collection 

This is a secondary review of an existing database. Neonatal records are kept in a CMJAH 

neonatal database. Data is managed using Research Electronic Data Capture (REDCAP) 

which is hosted by the University of Witwatersrand. Data is collected by clinicians using 

hospital records. Data is verified at several different points. Permission will be obtained for 

using this neonatal database. 

Sample size estimation 

There are approximately 700 preterm babies (500 to 1800 g) admitted to CMJAH neonatal 

unit each year. An estimated 2100 preterm babies will be born during the study period. The 

steroid coverage is estimated to be 50% so there is an estimated I 050 babies in each group 

(steroid exposed and unexposed). 

Data Analysis 

Data will be described using standard statistical methods. Categorical variables will be 

described using frequency and percentages, while continuous variables will be described 

using mean and standard deviation or median and range, depending on the distribution of the 

data. Chi Square tests will be used to compare categorical variables using 

frequencies/percentages between the cases and control groups to assess if there is a 

statistically significant difference between the cases and control groups. The Student 

independent t-test will be used to compare continuous variables with a normal distribution. 

Non-parametric tests will be used for skewed data. A P-value of <0.05 will be considered 

significant. SPSS or Stata will be used for analysis. Associations with the use of antenatal 
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steroids will be detennined using multivariate logistic regression. All variables which 

approached significance (p<0.1) on univariate analysis will be explored. 

The protocol for this study will be submitted to the Postgraduate Committee of the University 

of the Witwatersrand and will be submitted to the Human Research Ethical Committee of the 

University of the Witwatersrand for approval. 

Informed consent will not be needed as this is a retrospective study. 

Confidentiality will be guaranteed by removing any patient-identifying markers from the 

data. Patient names, birth dates and file numbers will not be used and each patient will be 

assigned a study number. 

Timing 

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar 

2016 2016 2016 2016 2016 2016 2016 2016 2016 2016 2017 2017 2017 

Literature review 

Preparing protocol 

Protocol assessment 

Ethics application 

Data collection 

Data analysis 

Writing up 

Apr 

2017 
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Funding 

The cost for this study will be for printing and stationery. Costs are estimated to be five 

hundred rand. These costs will be dealt with by the investigator. 

Limitations 

As this is a retrospective study using already collected data, there is the possibility of 

incomplete data which can weaken the study. Another limitation is that the database does not 

include number of antenatal steroid doses or timing of doses, therefore it will not be possible 

to assess if adequate dosing was achieved for mothers who have received antenatal steroids. 

This study does not evaluate the reasons for mothers not receiving steroids. 
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Data Sheet 

Study number: 

Maternal age: 

Primiparous: Yes D No D 

Maternal diabetes: Yes =:J No D 

Maternal Hypertension: Yes =:J No D 

Chorioamnionitis: Yes D No D 

Maternal antenatal steroids received: Yes D No=.! 

Gestational age: 

Birth weight: 

Gender: MD FD 

Mode of delivery: Vaginal delivery D Caesarean section D 

Multiple gestation: Yes :....J No LJ 

Resuscitation at birth (Bag-mask ventilation): Yes =.l No D 

Hyaline membrane disease: Yes D No =:J 

Surfactant therapy: Yes LJ No D Number of doses: 

CPAP required: Yes D No =:J Duration: 

IPPV required: Yes D No D Duration: 
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NEC: Yes D No CJ Grade: 

Treatment: Medical D Surgical D 

Intra ventricular haemorrhage: Yes D No D Grade: 

PDA: Yes D No D 

Sepsis: Yes .....=J No D 

Early □ 

Late D 

Duration of hospital stay: 

Outcome: Discharged D Demised D 
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Background. Antenatal corticosteroid (ANS) use in premature neonates has become a stru1dard of practice. However, there is low ANS 

coverage in low- to middle-income cow1tries (LMICs). Recent studies have questioned the efficacy of ANSs in such countries. 

Objective. To review the use of ANSs in preterm neonates at Charlotte Maxeke Johannesburg Academic Hospital ( CMJAH), South Africa. 
Methods. This was a retrospective observational study of all neonates with a birth weight of 500- I 800 g born at CMJAH between 1 January 

2013 and 30 June 2016. Neonatal and maternal characteristics of neonates exposed to ANSs were compared with those of neonates who 

were not exposed. 

Results. The ANS coverage of the final srunple was 930/2 109 (44.1%). The mean (standard deviation (SD)) birth weight was I 292.4 

(323.2) g and the mean gestational age 30.2 (2.9) weeks. Attending antenatal care and maternal hypertension were associated with increased 
use of ANSs, whereas vaginal delivery was associated with decreased use. In neonates weighing <l 500 g, the use of ANSs was associated 

with decreased mortality, decreased intraventricular haemorrhage and decreased patent ductus arteriosus. There was no association 
between ANSs and respiratory distress syndrome, necrotising enterocolitis, sepsis or need for respiratory support in all premature neonates, 

and no association with improved outcomes in those weighing e:: l 500 g. 

Conclusion. The benefits of ANSs in terms of neonatal morbidity in this study were not as marked as those published in high-income 

countries. A randomised controlled trial may be indicated in LMICs. 

S Afr Med / 2017;107(9):768-772. DOl:J0.7!96/SAMJ.20!7.vJ07i9.!2246 

Neonatal mortality is a major problem worldwide, accounting fo r 

38% of all deaths in children aged <5 years.P l Every year, it is esti ­
mated that fo ur million babies di e in the neonatal period.111 Preterm 

birth is the mos t common cause of neonatal morta li ty, accounting fo r 
28% of neonatal deaths.111 Of grea t concern, 99% of neonatal dea ths 

occur in low-income countries, with poverty being strongly associ­

ated with an increased ri sk of neonatal morta li ty.111 

Africa accounts fo r 28% of neonatal dea ths world wide.l ll South 

Africa (SA) has had some success in reducing childhood mortality 

in recent yea rs, but has not met the fourth Millennium Development 
Goal of reducing mortality by two-thirds in children aged <5 years. I>! 

SA is one of the countries in which neonatal morta lity has no t 
dec reased over the past 20 years_l3I 

Addressing neonatal morta lity is of vital importance in reducing 

childhood mortality. Speci fi cally, reducing mortali ty in preterm 
neonates can be the most beneficial, as prematurity is the most 

common cause of neonatal mortality.111 
In 1972, Liggins and Howiel•I conducted the first trial using 

antenatal corticosteroids (ANSs) for the prevention of respiratory 

distress synd rome (RDS) in preterm neonates. They noted a reduc tion 
in the incidence of RDS in preterm neonates whose mothers were 

given ANSs compared with preterm neonates whose mothers were 

no t. I•! Since thi s landmark tri al,1 ' 1 ANS therapy has become a 
standard of care to prevent pre term neonatal complications.ISi 

A Cochrane review of 21 articles evaluating the effec t of ANSs 
on preterm neonatesl sJ showed that ANSs reduced the risk of RDS, 

intraventricular haemorrhage (IVH), necroti sing enterocoliti s (NEC) 

and ea rl y-onset sepsis, reduced mortality and the need fo r respi ratory 
support, and resulted in a trend towa rds red uced need for surfac tant 

therapy However, of these 21 studies, 17 were cond ucted in high­

income countries and only 4 in middle- income countri es. ISi In 
addition to the benefit s shown in the Cochrane review, there seems 

lo be a beneficial effect of ANSs on symptomatic patent ductus 
ar teri osus (PDA).161 

The use of ANSs in low- and middle- income countries (LM!Cs) 

remain s low.171 The main reason is mothers being admitted in 
ad vanced labour. I•! O ther reasons include inevitable abortion, 

obstetri c emergencies necessitating immediate delivery, incorrect 

assessment of gestational age, refu sa l of hospital treatment, and 
obstetricians missing an opportunity to provide mothers with 

ANSs. l•I The latter should decrease, as the Na tional Institute for 
Health and Care Excellence recommends routine administration of 

ANSs to women who are in suspected o r establi shed preterm labour 
at a gestational age <34 weeks.I•! 

A recent article by Azad and Costellol1•1 suggests that caution is 

needed before increasing the use of ANSs in LM!Cs. They question 
the effi cacy of ANSs in LMICs to improve mortality in premature 

neonates at a gestational age of <33 weeks, and state that ANSs are of 
no benefit after 33 weeks' gestation.1101 

Althabe et al.i" i conducted a randomised tria l in six LM!Cs 

(Argentina, Guatemala, India, Kenya, Pakistan and Zambia) to imple­

ment strategies to reduce neonatal mortali ty. Strategies included 
iden ti fyi ng women at ri sk for preterm birth and upscaling ANSs in 

these women, whereas standard practice was continued in the control 
group. These strategies resulted in an increase in ANS coverage from 

10% in the control group to 45% in the intervention group.l11 I Despite 

the increase in ANS coverage, the intervention group showed an 
increase in neonatal mor ta lity, with an excess of 3.5 neonatal dea ths 
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for every 1 000 women exposed to this strategy.1 111 It was not possible 
to assess the weight or gestational age of the babies in the study, and 
the cause of this increased mortality was not clear. 

There is limited information on ANS use in SA. The Dexiprom 
study is the only study that has looked at effects of ANSs in SA, but 
it only involved mothers who had preterm premature rupture of 
membranes.1 121 There is concern over the use of ANSs in LM!Cs. 

Objective 
To review ANS use in a hospital in SA, a middle- income country. 

Methods 
Study design 
This was a retrospective observational study. The study population 
included all neonates with a birth weight between 500 g and 

I 800 g born at Charlotte Maxeke Johannesburg Academic Hospital 
(CMJAH) between 1 January 2013 and 30 June 2016. Exclusion 
criteria included babies with le thal birth defects and those with 

unobtainable records. The total sample was analysed and then 
divided into two groups: babies weighing ~ l 500 g and those 
weighing <l 500 g. Each of the two groups was further divided into 
an ANS-exposed group and an unexposed group, and these groups 
were then compared. The ANS-exposed group were neonates whose 
mothers were given ANS, and the ANS-unexposed group were 
those whose mothers were not. At CMJAH, tv{O doses of 12 mg 
betamethasone 12 hours apart are given intramuscu larly to mothers 

if the gestational age is <34 weeks or if the estimated fetal weight is 
<2 000 g. In thi s stud y, birth weight was used instead of gestational 
age because gestational age is not accurate in our se tting, where 
an tenatal ultrasound is not routinely do ne and patients' recollection 
of the date of thei r last menstrual period is often inaccurate. 

RDS is d iagnosed using chest radiographs and clinically 
(tachypnoea, subcos tal recessions, intercostal recessions) in pre­
mature neonates requiring oxygen at CMJAH . The use of surfactant 
and continuous positive airway pressure (CPAP) is limited to 
neonates with a birth weight of >750 g, and is at the discretion of 
the attending doctor. Ear ly rescue surfactant is used at CM)Al-1. The 
combination of early rescue surfactant and CPAP has been shown to 
red uce morbidity and mortality associa ted with intensive care unit 
admissions a t CMJAH.IUI 

Data 
This was a secondary review of an existing database. Neonata l records 
are kept in a neona tal database at CMJAH. Data are managed using 
Research Electronic Data Capture (REDCap)1141 which is hosted by 
the University of the Witwatersrand. Data are collec ted by clinicians 

using hospital records and ve rified at several different points. 
Permission was obtained to use thi s neonatal database. 

Statistical analysis 
Maternal and neonatal variables were evaluated. Valid cases were 

analysed and missing data excluded. Data were described using 
standard statistical methods. Categori cal va riables were described 
using frequencies and percentages, while continuous variables were 
described using means and standa rd deviations (SDs) or medians 
and interquartile ranges, depending on the di stribution of the data. 
Chi-square tests were used to compare categorical variables. Student's 
independent t-test was used to compare continuous variables with a 
normal distribution. Non-parametric tests were used for skewed data. 

The level of significance was set at p<0.05. Analysis was done using 
SPSS, version 24 (IBM, USA). Associa tions with the use of ANSs were 

determined using logistic regression. All variables that approached 
significance (p<0.06) on univariate analysis were explored . 

Ethical approval 
The study was approved by the Human Research Ethics Committee of 
the University of the Witwatersrand (ref. no. M160730). 

Results 
There was a total of 6 186 neonates on the REDCap database 
(accessed on 27 September 2016) between I January 2013 and 30 June 
2016. Of the 6 186 neonates, 3 415 had a birth weight >I 800 g and six 
a birth weight of <500 g. A further 656 were excluded (Fig. I), result­

ing in a final sample size of2 109. The mean (SD) birth weight of the 
final sample was 1 292.4 (323.2) g, and the mean gestational age was 
30.2 (2.9) weeks. ANS coverage of the final sample was less than half, 
with 930/2 109 neonates (44.1%) exposed to ANSs and 1 179/2 109 

(55.9%) not exposed. 

Maternal characteristics 
Maternal characteristics are shown in Table I. Mothers who did not 

attend antenatal care were significantly less likely to receive ANSs 
(p<0.001). It was also observed that mothers with hypertension 
were more likely to receive ANSs (p<0.001), whereas HIV-positive 

mothers were less likely (p=0.001). 111ere were 718/2 101 vaginal 
deliveries (34.2%) and 1383/2 101 caesarean sec tions (65.8%). Vaginal 
deliveries were associated with decreased ANS coverage (p<0.001). 

There was no significant association between ANS coverage and 
maternal age, parity, chorioamnionitis or diabetes. 

Neonatal characteristics 
Neonatal characteristics of the total sample are shown in Table 2 and 
continuous variables in Table 3. Valid data are shown in the table and 
percentages are expressed in columns. 

Gender, spontaneous gastrointestinal perforation, oxygen requ ired 
by clay 28 of life and home oxygen required were not included 
in Table 2, as none of these va riables was significantly different. 
Reported associa tions with ANSs were included in the table, even 
though these variables were not sign ificant in the current study. 

Total sample (Table 2) 
In the total sample, the variables late-onse t sepsis (p=0.017), RDS 
(p<0.001), CPAP (p=0.002) and sur fac tant therapy (p=0.016) were 

Excluded n=4 077, 

>1 800g n=34 15 
<500g n=6 
Unknown birth weight n=56 
Born outside CMJAH n::;543 
Lethal birth defectsn=16 
Missing information n:::5 
Unknown whether ANSs issued n=36 

Total sample 
Ma6186 

Final sample 
n=2109 

ANS exposed ANS unexposed 
n=930(44.1%) +-----~-----, n=l 179(55.9%) 

Fig. l. Patient selectio11. (CMJAH = Charlotte Maxeke Joha1mesb,,,g Aca­

demic Hospital; ANSs = a11tenatal steroids.) 
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Table I. Maternal characteristics associated with receivin~ ANSs 

<!1 500 g <1500 

Variable• 1otal sample Total ANSs 

Antenatal care, n/N (%) 1773/2085 587/676 178/193 

(85.0) (86.8) (92.2) 

Maternal hypertension, 552/2100 126/685 54/197 

n/N(%) (26.3) (18.4) (27.4) 

Maternal lllV, n/N (%) 648/2101 227/688 53/197 

(30.8) (33.0) (26.9) 

Vaginal delivery, n/N (%) 718/2 101 237/688 51/196 
(34.2) (34.4) (26.S) 

Multiple gestation, n/N (%) 433/2 100 172/689 51/197 

(20.6) (25.0) (25.9) 

ANSs :: anteoafa.l cortlcostuolcb. 
'N diffeN owing to cnlsslng data. 

significantly associated with ANS exposure. However, when the tota l 

group was divided according to birth weight < l 500 g and 2: 1 500 g, 

late-onset sepsis, RDS, CPAP and surfactant therapy were no longer 

significant. This indicates that birth weight was a major confounding 

factor. 

Neonates 2: 1 500 g (Tables 2 and 3) 

In the subgro up weighing 2: 1 500 g, there were 197/69 1 neona tes 

(28.5%) exposed to ANSs and a sur viva l rate of 674/690 (97.7%). 

There was a sign ifkantly lower mean birth weight (p=0.002) and 

mean gestatio nal age (p<0.00 1) in neonates exposed to ANSs 

compared with those who were not exposed. It was obse rved that 

neonates exposed to ANSs had a longer duration of stay than 

those who were not exposed (p=0.002). There was no signifi cant 

difference between exposure to ANSs and RDS, IVH, NEC, PDA, 

ea rly- and late-onset sepsis, and other neonatal characteris tics. The 

variables most significantly associated with ANSs using logistic 

regression (Table 4) were antenata l care (p=0.015), vag inal delivery 

(p=0.043), m aternal hypertension (p=0.002), birth weigh t (p=0.034) 

and gestationa l age (p<0.001). Maternal I II V and duration of stay 

were no t significant after logistic regression . 

Neonates < I 500 g (Tables 2 and 3) 

In the subgroup weighing < I 500 g, there were 733/1 418 neonates 

exposed to ANS (53.1%) and a surviva l rate o f I 075/1 418 (75.8%). 

Neonates exposed to ANSs were significantly less likely to have a PDA 

(p=0.015), to have an IVH (p=0.049), and to require resuscitatio n at 

birth (p<0.00 I) . There was a significant association between ex posure 

to ANSs and increased surviva l (p<0.001). It was also observed 

that neonates exposed to ANSs had a longer duration of stay in 

hospital than those who were no t exposed (p=0.001). There was no 

significan t associati on between A NS and RDS, NEC, early- and late­

onset sepsis and other neonatal characteri stics. The va ri ables m ost 

signifi cantly associated with ANSs using logistic regression (Table 5) 

were an tenatal care (p<0.001), vaginal delivery (p=0.038), multiple 

gestation (p<0.001), resuscitation at birth (p=0.001), PDA (p=0.001) 

and duration of stay (p=0.012). Variables that were not significant 

after logis tic regression were conventional ventil ation, IVH, outcome, 

maternal hypertension and HIV. 

Discussion 
The c urrent stud y showed ANS cove rage o f 44.1% at CMJAH . This 

figure has increased since 1993, when coverage was o nl y 20%,181 

NoANSs e-value Total ANSs NoANSs e-value 

409/,183 0.009 1 186/1 409 668/729 518/680 <0.001 

(84.7) (84.2) (91.6) (76.2) 

72/488 <0.001 426/1 415 260/732 166/683 <0.001 
(14.8) (30.1) (35.S) (24.3) 

174/:491 0.031 421/1 413 197/731 224/682 0.ot5 

(35.4) (29.8) (26.9) (32.8) 

185/492 0.006 481/1413 204/730 277/683 <0.001 

(37.6) (34.0) (27.9) (40.6) 

121/492 0.723 261/1411 114/729 147/682 0.004 

(24.6) (18.5) (15.6) (21.6) 

but it is lower than in other LM!Cs, which according to the WHO 

Multi country Survey on Maternal and Newborn Health had an average 

coverage of 52%.1151 ANS coverage at CMJAH is substantially lower than 

the average of 80% in high-income countries (HICs).1111 An increase in 

gestational age was associated with decreased exposure to ANS. This 

trend is also noted in HICs, where ANS coverage decreases by m ore 

than half at 34 weeks compared with coverage at 24 - 30 weeks.11•1 The 

reasons for this are not clear. It may represent inaccurate gestational 

age est imation or reduced attention to 'moderately preterm' babies. 1161 

O ur study showed surprising results when the to tal sample was 

analysed, as cer tain results were significant in the to tal sample and 

not sign ifican t in ei ther group when stratified by birth weigh t. This is 

because more small babies (51.7%), than larger babies (28.5%), were 

exposed to ANSs, showing that birth weight is a confounding factor. 

In our study, vaginal delivery was associated with decreased ANS 

use. T his is true in other LM!Cs and HICs.11~1•1 The main reason for 

thi s decrease in ANS use is mothers presenting in advanced labour, 

giving no opportu nity for ANSs to be provided.1 81 We also fo und that 

unbooked mothers were significantly less likely to receive ANSs. 

Lack of antenatal care is consi stently associated with reduced ANS 

coverage in LM!Cs and H!Cs.115·161 This is a difficult problem to 

add ress, as it is probably associated with low socioeconomic status 

and poor maternal ed ucation and is a point fo r improvement. 

In o ur study, maternal hypertension had an association with 

increased ANS use. This is probably because mothers with 

hypertension are fo llowed up regularly during the antenatal period 

and are usually admitted if preterm delivery is necessar y. The 

decreased ANS exposure associated with maternal HIV infection was 

an interesting observation, but cannot be explained by our study. It 
was, however, no t significant on logistic regression. 

We found no association between ANS exposure and RDS, NEC, 

ea rly-onset sepsis or need for respiratory support. This contradicts 

the Cochrane reviewl51 on the effect of ANSs on preterrn neonates, 

but Pattinson et al. 1111 also showed no statistica l signi fi cance in RDS, 

NEC, early-onset sepsis and need for ventilation in their study in SA. 

It must be pointed ou t, however, that the neonates in Pattinson et al'.s 
study had a higher mean birth weight than those in o ur study. 

We found that neonates exposed to ANSs were less likely to have a 

PDA than those who were not exposed . This suppor ts Salhab et af'.sl•I 

finding of a beneficial effec t of ANSs o n PDA. Possible mechanisms 

fo r thi s are a steroid effect on prostaglandin synthesis, red uced 

sensiti vity of the ductal muscle to prostaglandin E,, and increased 

activity of the prostaglanclin E, inactivation enzyme.l•J 
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Table 2. Neonatal characteristics associated with ANS .::9;?_0sure 

Variable* 

Resuscitation at 
birth, n/N (%) 

Early-onset sepsis, 

n/N(%) 

Late-onset sepsis, 

n/N(%) 

IVH, n/N(%) 

RDS, n/N(%) 

CPAP, n/N (%) 

Total 

766/2 089 

(36.7) 

73/2 103 

(3.5) 

451/2 102 

(21.5) 

209/852 

(24.5) 

l 628/2 109 

(77.2) 

l 200/2 103 

(57.1) 

Ventilation, n/N (%) 274/2 101 

(13.0) 

Surfactant, n/N (%) 1203/2 1.00 

(57.3) 

PDA, n/N (%) 138/2 099 

(6.6) 

NEC, n/N (%) 124/2 095 

(5.9) 

Outcome - survived, l 749/2 108 

n/N (%) (83.0) 

Total sam_p_le 

ANSs 

324/922 

(35.1) 

34/925 

(3.7) 

221/926 

(23.9) 

90/422 

(21.3) 

760/930 

(81.7) 

562/925 

(60.8) 

115/924 

(12A) 

557/925 

(60.2) 

53/922 

(5.7) 

56/924 

(6.1) 

777/930 

(83.5) 

No ANSs 

442/1 167 

(37.9) 

39/1 178 

(3.3) 

230/1 176 

(19.6) 

119/430 

(27.7) 

868/1 179 

(73.6) 

638/1 178 

(54.2) 

159/1 177 

(13.5) 

646/1 175 

(55.0) 

85/1177 

(7.2) 

68/1 171 

(5.8) 

972/1178 

(82.5) 

.e:value 

0.198 

0.650 

0.01.7 

0.031 

<0.001 

0.002 

0.473 

0.016 

0.176 

0.807 

0.530 

Total 

158/691 

(22.9) 

13/691 

(1.9) 

56/690 

(8.1) 

14/81 

(17.3) 

352/691 

(50.9) 

229/691 

(33.1) 

40/691 

(5.8) 

225/686 

(32.8) 

16/691 

(2.3) 

23/684 

(3.4) 

674/690 

(97.7) 

ANSs 

50/197 

(25.4) 

3/197 

(1.5) 

16/197 

(8.1) 

2/27 

(7.4) 

106/197 

(53.8) 

64/197 

(32.5) 

8/197 

(4.1) 

62/196 

(31.6) 

3/197 

(LS) 

6/195 

(3.1) 

193/197 

(98.0) 

?.l 500 

NoANSs 

108/494 

(21.9) 

10/494 

(2.0) 

40/493 

(8.1) 

12/54 

(22.2) 

246/494 

(49.8) 

165/494 

(33.4) 

32/494 

(6.5) 

163/490 

(33.3) 

13/494 

(2.6) 

17/489 

(3.5) 

481/493 

(97.6) 

.e:value 

0.320 

0.661 

0.997 

0.096 

0.341 

0.818 

0.219 

0.681 

0.576 

0.794 

0.750 

Total 

608/1 398 

(43.5) 

60/1 412 

(4.2) 

395/1 412 

(28.0) 

195ml 

(25.3) 

1 276/1 418 

(90.0) 

971/1 4.12 

(68.8) 

234/1 410 

(16.6) 

978/1 414 

(69.2) 

122/1 408 

(8.7) 

101/1411 

(7.2) 

1 075/1 418 

(75.8) 

ANSs 

274/725 

(37.8) 

31/728 

(4.3) 

205/729 

(28.1) 

88/395 

(22.3) 

654/733 

(89.2) 

498/728 

(68.4) 

107/727 

(14.7) 

495m9 

{67.9) 

501725 
(6.9) 

50{729 

(6.9) 

584/733 

(79.7) 

<1500 

NoANSs 

334/673 

(49.6) 

29/684 

(4.2) 

190/683 

(27.8) 

107/376 

{285) 

622/685 

(90.8) 

473/684 

(69.2) 

127/683 

(18.6) 

483/685 

(70.5) 

72/683 

(10.5) 

51/682 

(7.5) 

491/685 

(71.7) 

£_-value 

<0.001 

0.986 

0.899 

0.049 

0-322 

0.763 

0-051 

0.288 

0.015 

0.652 

<0.001 

ANSs ::: anten.1tal cortlcosterolds, JVH = mtraventricular haemorrhage; RDS= respiratory diruess syndrome; CPAP : cont1nuous potitlve airway prt"ure-; POA::: patent ductus arterlosu.s; NBC= oecrot.W.og entuocoll.tis. 
• N differs owing to mlJsing data. 
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Table 3. Continuous variables associated with ANS exposure 

:?:I 500 2 <1 500 ° 
Variable ANSs NoANSs p-value ANSs NoANSs p-value 

Birth weight (g), mean (SD) l 633.8 (84.7) l 656.8 (88.2) 0.002 l 129.7 (234.2) 1 105.7 (250.6) 0.063 

Gestational age (wk), mean (SD) 32.0 (1.6) 32.7 (2.3) <0.001 29.1 (2.3) 29.0 (2.8) 0.531 

Duration of CPAP (d), median (IQR) 1 (0) 1 (1) 0.164 2 (3) 2 (2) 0.440 

Duration of ventilation (d), median (IQR) 8 (13) 4 (3) 0.069 5 (9) 5 (6) 0.608 

Duration of stay (d), median (!QR) 10 (9) 9 (9) 0.002 30 (28) 26 (31) 0.001 

ANSs = antenatll corticostuol<b. CPAP, cootlnuous positive airway pressurt; SD = standard deviation; !QR = lnterquarllle range. 

Table 4. Logistic regression for significant variables in 
neonates weighing ::?1 500 g exposed to ANSs 

Variable OR. 95% CI p-value 

Antenatal care 2.132 1.157 • 3.921 

Vaginal delivery 0.656 0.436 • 0.987 

Maternal hyperteJJSion 2.008 1.305 • 3.096 

Birth weight 0.998 0.996 • 1.000 

Gestational age 0.826 0.754 • 0.906 

ANS,= antenatal cortlCO<ttroids; OR= odds ratio; CJ= oontld,oce Interval 

0.015 

0.043 

0.002 

0.034 

<0,001 

Table 5. Logistic regression for significant variables in 
neonates weighing <l 500 g exposed to ANSs 

Variable OR 95% CI 

Antenatal care 3.086 1.953 - 4.878 

Vaginal delivery 0.705 0508 - 0.980 

Multiple gestation 0.493 0.334 • 0.728 

Resuscitation at birth 

PDA 
Duration of stay 

0.581 

0.462 

1.009 

0.427 • 0.791 

0.290 • 0.736 

1.002 · 1.016 

p-value 

<0.001 

0.038 

<0.001 

0.001 

0.001 

0.012 

ANSs :- antenatal ,ortirosterolds; PDA =- pa.tent du,:tus artenosus;OR = odds ratio; 
Cl = confidence Interval. 

issuing ANSs in our setting, and perhaps indicates a need for a ran­

domised con tro lled tria l on the effects of ANSs in LM!Cs. 

Acknowledgements. None. 

Author contributions. AL conceptualised and designed the study, coll ected 

data, ca rried out data analysis, drafted the initial manuscript, revised the 

manuscript and approved the final manuscript; DEB concept11alised and 

designed the study, assisted with data analysis, reviewed and revised the 

manuscript, and approved the final manuscript; TR conceptualised and 

designed the study, reviewed and revised the manuscript, and approved 

the final manuscript; and TC reviewed and assisted with data analysis, 

reviewed and revised the manuscript, and approved the final manuscript. 

Funding. None. 

Conflicts of interest. None. 

I. Lawn J, Cousens 5, Zupan J. 4 million neonatal deaths: When? Where? Whr. Lancet 2005;.365(9462):891 • 

900. hups.://doi.org/10.1016/s0J 40-6736(05)7 1048-5 

2. Stalistic.s South Africa. Millennium Development Goals 4: Reduce child mortality. Pretoria.: SSA, 2015. 
3. Velaphi S. Reducing neonatal deaths in South Africa - are we there yet. and what can be done? S Afr J 

Child Health 2012;6(3),67-71. hupsd/dolo,g/10.71%/SAJCH.493 

4. Liggins G, Howie R. A controlled trial of antepartum glucocorUcoid treatment for prevention of the 
respiratory distress syndrome in premature infants. Pediatrics t m;50(4):515•525. 

5. Roberts D, Dalziel S. Antenatal corticosteroids for accelerating fetal lung maturation for women 

at risk of preterm birth. Coch rane Database Syst Rev 2006, Issue 3. ArL No.: CD004454. https://doi 

flrg/10.1002/14651 S58..cd004454.. publ 

6. Salhab W, Hynan L Perlman i Partial or complete anlenatal steroids treatment and neonatal outcome in 
extremely low birth weight infants <IOOOg: ts Lhere a dose.dependent effect? J Perinatol 2003;23(8):668--

672. hups://doi.or~IO.l03S/sj.jp.i211007 
7. Mwansa-Kambafwile J, Cousens S, Hansen T, Lawn J. Antenatal steroids in pret.erm labour for the 

prevention of neonatal dea1.hs due to complications of prelfrm birth. Int J Epidemiol 2010;39(Suppl 
I ):i 122-i 133. hups://doi.r.rg/10.1 C03/ije/dyq(t29 

8. Ballot D. Ballot N, Rothberg A. Reasons for failure to administer antenatal corticosteroids in preterm 

labour. S Afr Med J 1995;85(10):1005-1007. 

9. National Institute for Health and Clinical Excellence. Preterm labour and birth: NICEguW.eline (NG25}. 

2015. hllpsJ/ww·'\'.·.nke.org.uk/guiJance/ng25 (accessed 16 April 201 n. 
I 0. Azad K, Costello A. Extreme caution is nttded before scale. up of antenatal corticosteroids to reduce 

preterm deaths in low-income settings. Lancet Global Health 2014;2(8):el 91-e l 92. https://Joi. 

orttfl01016/s2ll4• I()!):\'{ 14)70020-S 

11. Althabe F, Beliz.in L. McClure F. et a l A population-based, multifaceted strategy to implement 
antenatal corlicosteroid treatment versus standard care for the reduction of neonatal mortality due lo 

preterm birth in low. income and middle.income countries: The ACT duster. randomised trial Lancet 

2015:385(9968):629-639. htt~://dm.org/10. 1016/$1)"10·6736( 14)616.S 1 · 2 
12 Pattinson R, Makin J. Funk M, el al The use of dexamethasone in women wit h preterm premature 

rupture of membranes - a multicentre, double-blind placebo-controlled randomised trial S Afr Med 

J 1999;S9(8):865•S70. 

13. Jardine C. Ballot D. The use of nasal CPAP at the Charlotte Maxeke Johannesburg Academic Hospital 

S Afr I Chi ld Hea lth 2015;9(2):45-·18. httpid/Joi.or~I0.7196,'SAJCH.tl,59 
14. Harris P, Taylor R, Thielke R, Payne J, Gonzalez. N, Conde J. Research Electronic Data Captu re 

(REDCap) - a metadata-driven methodology and workflow process for providing translational research 

informatics supporL J Biomed Inform 2009;42(2):Jn-38I. hups:/ldoi.org/L0.J0lri/j.,ibi.20U8.0S.(IJQ 

I S. Vogel I. Souza J, Gulmez.oglu A. et al Use of antenatal corticosteroids and locolytic drugs in preterm 
births in 29 countries: An analysis of lhe WHO Multi country Survey on Maternal and Newborn Health. 

Lancet 20l4;3S-1(9957):l 869. \Sn. httpsJ/dolc,[li./l0.1016/.sOJ40-6~6(1<1)605SO.S 

16. Lu H, Lyndon A. Blumenfeld Y, Dudley R, Gou ld J. Antenatal steroid administration for premature infants 

in Ca liforn ia Obstet Gynecol 2011;11 7(3):603-609. hups:l/tloi.01g/l0.l097l:1og.0b0l3~31!:l20c3Clb 

Accepted 4 May 2017. 

772 S>\M.I September2017,Vol.107,No.9 


	Laher, Annes_2017_001
	Laher, Annes_2017_002
	Laher, Annes_2017_003
	Laher, Annes_2017_004
	Laher, Annes_2017_005
	Laher, Annes_2017_006
	Laher, Annes_2017_007
	Laher, Annes_2017_008
	Laher, Annes_2017_009
	Laher, Annes_2017_010
	Laher, Annes_2017_011
	Laher, Annes_2017_012
	Laher, Annes_2017_013
	Laher, Annes_2017_014
	Laher, Annes_2017_015
	Laher, Annes_2017_016
	Laher, Annes_2017_017
	Laher, Annes_2017_018
	Laher, Annes_2017_019
	Laher, Annes_2017_020
	Laher, Annes_2017_021
	Laher, Annes_2017_022
	Laher, Annes_2017_023
	Laher, Annes_2017_024
	Laher, Annes_2017_025
	Laher, Annes_2017_026
	Laher, Annes_2017_027
	Laher, Annes_2017_028
	Laher, Annes_2017_029
	Laher, Annes_2017_030
	Laher, Annes_2017_031
	Laher, Annes_2017_032
	Laher, Annes_2017_033
	Laher, Annes_2017_034
	Laher, Annes_2017_035
	Laher, Annes_2017_036
	Laher, Annes_2017_037
	Laher, Annes_2017_038
	Laher, Annes_2017_039
	Laher, Annes_2017_040
	Laher, Annes_2017_041
	Laher, Annes_2017_042
	Laher, Annes_2017_043
	Laher, Annes_2017_044
	Laher, Annes_2017_045
	Laher, Annes_2017_046
	Laher, Annes_2017_047
	Laher, Annes_2017_048
	Laher, Annes_2017_049
	Laher, Annes_2017_050
	Laher, Annes_2017_051
	Laher, Annes_2017_052
	Laher, Annes_2017_053
	Laher, Annes_2017_054
	Laher, Annes_2017_055
	Laher, Annes_2017_056
	Laher, Annes_2017_057
	Laher, Annes_2017_058
	Laher, Annes_2017_059
	Laher, Annes_2017_060
	Laher, Annes_2017_061

