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Objective: To compare outcomes in small for gestational age (SGA) neonates 

induced with misoprostol to other cervical ripening agents. We hypothesized 

that misoprostol in pregnancies with SGA neonates will result in no significant 

differences in neonatal outcomes (NEO) compared to alternative agents such as 

other prostaglandins (PGE2), mechanical dilation and oxytocin.

Study Design: Data from the NICHD Consortium on Safe Labor database was 

analyzed. A total of 4,884 pregnancies with SGA neonates (defined as <10th % 

for gestational age by United States growth curves (Alexander et al, 1996)) 

from 14 hospitals were included. Outcomes of 451 neonates induced with 

misoprostol ± oxytocin were compared to 4,433 induced with alternate 

methods including PGE2 (n=184), oxytocin (n=3770) and mechanical dilation 

(n=64). Outcomes included intrapartum fetal distress, cesarean section (CS) for 

fetal distress and composite neonatal morbidity (defined as any of: neonatal 

respiratory distress, asphyxia, neurologic damage, NICU > 7 days, and low 5 

minute Apgar). Mixed effect multiple logistic regression was used to calculate 

adjusted odds ratios (aOR) for NEO. Data was analyzed using SAS.

Results: SGA infants induced with misoprostol ± oxytocin compared to other 

methods had increased intrapartum fetal distress (aOR 1.5 (1.03-2.19)) and 

increased CS for fetal distress (aOR 1.46 (1.01-2.11)). There were no 

significantly increased risks of NICU admission, low 5 minute Apgar, or serious 

neonatal morbidity.

Conclusion: Although our results suggest that induction with misoprostol does 

not increase risk of adverse outcomes in SGA neonates, this method may 

contribute to higher rates of labor complications such as intrapartum fetal 

distress and CS for fetal indications. Prospective studies are warranted to 

further assess optimal induction agents for SGA neonates

Introduction

• Data extracted from NICHD Consortium on Safe Labor database (2002-2008) 

from 14 hospitals

• Study population: 4,884 pregnancies with SGA neonates (<10th % for 

gestational age by United States growth curves) (Alexander et al, 1996)

• Outcomes: intrapartum fetal distress, low 5 minute Apgar (<7), neonatal 

intensive care unit (NICU) admission, cesarean section (CS) for fetal 

distress and composite neonatal morbidity (defined as any of: neonatal 

respiratory distress, asphyxia, neurologic damage, NICU > 7 days, and low 5 

minute Apgar)

• Primary analysis: 

• Induction with misoprostol ± oxytocin (n=451) vs other (alternate method 

defined as oxytocin and/or PGE2 and/or mechanical dilation) (n=4,433)

• Secondary analyses: 

• Induction with misoprostol ± oxytocin vs oxytocin (3,770)

• Induction with misoprostol ± oxytocin vs mechanical dilation (n=64)

• Induction with misoprostol ± oxytocin vs other prostaglandins (n=184) 

• Controlled for: maternal age, gestational age, induction time, parity, and 

presence of chronic hypertension. 

• Data analyzed using mixed effect multiple logistic regression to obtain 

adjusted odds ratios (aOR) 

• Data analyses were carried out using the Statistical Analysis System, 

version 9.2 (SAS institute, Cary, NC, USA). 

• Figure 1:

• ↑ intrapartum fetal distress and CS for fetal distress

• No significantly increased risks of NICU admission, low 

5 minute Apgar or composite neonatal morbidity

• Figure 2:

• ↓ composite neonatal morbidity and NICU admission

• ↑ intrapartum fetal distress and CS for fetal distress 

• Figure 2 outcomes have greatest significance despite 

smaller population size of mechanical dilation group

• Figure 3:

• ↓ NICU admission

• Figure 4:

• ↑ intrapartum fetal distress and  CS for fetal distress

• Identical outcomes to Figure 1

• Oxytocin comprises 85% of “other methods” group
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Does induction with misoprostol impact small for gestational age neonates?

• Compare safety and efficacy of misoprostol to other cervical ripening 

agents in SGA neonates. 
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CONCLUSION
• Misoprostol may lead to higher rates of labor 

complications 

• ↑ intrapartum fetal distress and CS for fetal 

indications compared to oxytocin, mechanical 

dilation, and all other methods combined

• Compared to other methods of induction, misoprostol 

does not increase risk of neonatal adverse outcomes 

in SGA neonates

• ↓ NICU admission compared to PGE2

• ↓ composite neonatal morbidity and NICU 

admission compared to mechanical dilation

• Prospective studies are warranted to further assess 

optimal induction agents for SGA neonates 

ACKNOWLEDGEMENTS
This study was supported by:

• Intramural Research Program of the Eunice Kennedy Shriver National Institute of 

Child Health and Human Development, National Institutes of Health, through a 

contract (Contract No. HHSN267200603425C)

• University of Illinois at Chicago (UIC) Center for Clinical and Translational Science 

(CCTS), Award Number UL1RR029879 from National Center for Research Resources

Study 

Population Misoprostol Other P-value

Neonates (n) n=451 n=4433

GA (mean)

(±SD)

37.4

(±2.9)

38.3

(±2.1) <.0001

BW (g) (mean) 

(±SD)

2,361.6 

(±463.3)

2495.2

(±304.7) <.0001

Female (%) 53.8 61.2 0.002

Maternal 

Characteristics

Misoprostol

N=451 (%)

Other

N=4433 (%) P value

Maternal Age Mean (±SD) Mean (±SD) 0.69

Age (years) 26.9 (6.7) 26.5 (6.5)

Race n (%) n (%) <.0001

Hispanic 144 (31.4) 673 (15.5)

White 109 (24.8) 1769 (49.7)

Black 138 (31.4) 1594 (36.7)

Other 48 (10.9) 306 (7.1)

Pre-preg BMI Mean (±SD) Mean (±SD) 0.61

kg/m2 24.6 (6.1) 34.7 (6.4)

Analgesia n (%) n (%) <.0001

Neuraxial 370 (85.7) 2559 (71.8)

General 26 (6.0) 29 (0.8)

Narcotic 0 157 (4.4)

None 13 (3.0) 70 (2.0)

Other 23 (5.3) 747 (21.0)

Parity n (%) n (%) <.0001

0 318 (70.5) 2526 (57)

1 73 (16.2) 1013 (22.9)

2+ 60 (13.3) 894 (20.2)

Chronic HTN n (%) n (%) <.0001

Yes 91 (20.2) 243 (6.7)

Diabetes n (%) n (%) 0.39

Yes 11 (2.4) 141 (3.2)

GDM n (%) n (%) 0.98

Yes 17 (4.2) 155 (4.2)

Smoke/EtOH/ilicit n (%) n (%) <.0001

Yes 33 (7.3) 616 (14.8)

Eclampsia n (%) n (%) 0.05

Yes 3 (0.7) 8 (0.2)

Insurance n (%) n (%) 0.28

Private 113 (45.4) 1906 (48.9)

Public 133 (53.4) 1893 (48.9)

Self pay 3 (1.2) 84 (2.2)

Other 230 (4.1) 55 (7.1)

Misoprostol (n=451) 
**Other (n=4433): defined as oxytocin and/or PGE2 and or mechanical dilation
*Indicates significance (p<0.05)

Misoprostol (n=451) 
PGE2 (n=184)
*Indicates significance (p<0.05)

Misoprostol (n=451) 
Oxytocin (n=3770)
*Indicates significance (p<0.05)

Misoprostol (n=451) 
Mechanical (n=64)
*Indicates significance (p<0.05)

Table 2: Neonatal Characteristics

Figure 1

Figure 3

Figure 2

Figure 4


