

Evidence Table 3:  Studies relevant to Key Question 3

	Study
	Design and 

Interventions
	Patient Population
	Outcomes Reported
	Results
	Quality Score/Notes

	
	
	
	
	
	

	Allott and Palmer, 1993


	Design:  RCT, randomization by computer-generated list and sealed envelope

Interventions:  

1)  Cervical exam to assess Bishop score + sweeping of the membranes (n = 99)

Protocol:  Examiner’s index finger inserted as far as possible through internal cervical os and rotated twice through 360 degrees.  Patients allowed to go home with a fetal movement chart.  Instructed to telephone labor ward if they experienced decreased fetal movements, rupture of the membranes, or onset of labor.  

2)  Cervical exam to assess Bishop score alone (control) (n = 96)

Protocol:  Not described.

Patients in both groups given deadline date for labor to be induced in the absence of spontaneous onset.

Dates:  NR (18-month period)

Location:  Reading, UK

Setting: Community hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  195

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  195

Inclusion criteria:  > 40 weeks gestation; no risk factors (e.g., IUGR or hypertension); able to introduce finger into cervix

Exclusion criteria:  None specified

Age (mean ( SD):  Sweeping, 27.7 ( 5.7; control, 27.5 ( 4.9

Race:  NR

Gestational age at entry (mean ( SD):  Sweeping, 284.7 ( 3.3 days; control, 285.3 ( 3.5 days

Dating criteria:  Mid-trimester U/S

Parity:  Sweeping, 43% nulliparous; control, 46% nulliparous

Bishop score:  Both groups, 

44% ≤ 6, 56% ≥ 7


	1)  Apgar score < 6 at 1 minute

2)  Apgar score < 6 at 5 minutes

3)  Serious neonatal infection

4)  Antibiotics given

5)  “Other serious neonatal outcome”

6)  Induction of labor

7)  C-sections

8)  Epidural

9)  Duration of labor

10)  Precipitate labor       (< 2 hours)

11)  Time to delivery 


	1)  Apgar score < 6 at 1 minute: 

Sweeping:  4/99 (4.0%)

Control:  9/96 (9.4%)

(no p-value reported)

2)  Apgar score < 6 at 5 minutes:

Sweeping:  0

Control:  0

(no p-value reported)

3)  Serious neonatal infection:

Sweeping:  0

Control:  1/96 (1%)

(no p-value reported)

4)  Antibiotics given:

Sweeping:  0

Control:  1/96 (1%)

(no p-value reported)

5)  Other serious neonatal outcome:

Sweeping:  0

Control:  0

(no p-value reported)

6)  Induction of labor:

Sweeping:  8/99 (8.1%)

Control:  18/96 (18.8%)

p = 0.035

7)  C-sections:

Sweeping:  4/99 (4.0%)

Control:  5/96 (5.2%)

p = not significant

8)  Epidural:

Sweeping:  19/99 (19.2%)

Control:  20/96 (20.8%)

p = not significant

9)  Duration of labor (mean):

Sweeping:  8.2 hours

Control:  7.7 hours

p = not significant
	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  -

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

Sample size estimates based on induction rates.

Significant differences seen when results stratified by parity and Bishop score, except among primigravida with high Bishop score.
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	Evidence Table 3:  Studies relevant to Key Question 3 (continued)



	Study
	Design and 

Interventions
	Patient Population
	Outcomes Reported
	Results
	Quality Score/Notes

	
	
	
	
	10)  Precipitate labor (< 2 hours):

Sweeping:  14/99 (14.1%)

Control:  19/96 (19.8%)

p = not significant

11)  Time to delivery (mean ( SEM):

Sweeping:  2.24 ( 0.22 days

Control:  5.18 ( 0.47 days

p = 0.0001


	


	Evidence Table 3:  Studies relevant to Key Question 3 (continued)



	Study
	Design and 

Interventions
	Patient Population
	Outcomes Reported
	Results
	Quality Score/Notes

	
	
	
	
	
	

	Atad, Hallak, Auslender, et al., 1996


	Design:  RCT, randomization by computer-generated list of random numbers

Interventions:  

1)  PGE2 (n = 30)

Protocol:  3-mg tablet placed intravaginally.  If contractions had not started or patient did not need analgesic agents 6 hours later, then second dose administered.  If Bishop score still ≤ 4 at 12 hours, then patient treated with ARD.

2)  Oxytocin (n = 30)

Protocol:  Oxytocin infusion given in initial dose of 1.5 mIU/min, with an increase of 1.5 mIU/min every 20 minutes until 3 contractions/10 minutes achieved.  If Bishop score still ≤ 4 at 12 hours, then patient treated with ARD.

3)  Atad Ripener Device (ARD) = double-balloon device invented by lead author (n = 35).

Protocol:  Device inserted into the cervix, and both balloons inflated with 100 ml or normal saline.  Balloons deflated and device removed after 12 hours.  If Bishop score still ≤ 4 at that time, then patient given PGE2.

Dates:  NR

Location:  Haifa, Israel

Setting:  Community hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  95

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  95

Inclusion criteria:  Indication for induction; Bishop score ≤ 4; not in labor; singleton pregnancy; vertex presentation; intact membranes

Exclusion criteria:  Placenta previa; abnormal fetal monitoring; previous C-section

Age (mean ( SD):  PGE2, 28.5 ( 5.2; oxytocin, 27.8 ( 5.7; ARD, 27.3 ( 4.2

Race:  NR

Gestational age at entry (mean ( SD):  PGE2, 38.8 ( 2.0 weeks; oxytocin, 39.6 ( 1.7 weeks; ARD, 40.0 ( 1.6 weeks

Dating criteria:  NR

Parity:  PGE2, 57% primipara; oxytocin, 57 primipara; ARD, 54% primipara

Bishop score (median, with range):  2 (0-4) all three groups

Other:  Indications for induction:

Pregnancy-induced hypertension: 45%

Postterm:  18%

Diabetes mellitus:  7%

Fetal growth restriction:  7%

Elective induction:  6%

Nonreassuring NST:  6%

Fetal death:  3%

Other:  6%


	1)  Neonatal outcomes

2)  Cervical dilation ≥ 3 cm at 12 hours

3)  Failure of primary method

4)  Time from induction to delivery

5)  Success rate for vaginal delivery

6)  C-sections


	1)  Neonatal outcomes:

No quantitative data reported.  Simply stated that neonatal outcome was “the same” for all 3 methods with respect to mean weight, Apgar scores at 1 and 5 minutes, and perinatal morbidity.

2)  Cervical dilation ≥ 3 cm at 12 hours:

PGE2:  15/30 (50%)

Oxytocin:  7/30 (23%)

ARD:  30/35 (86%)

p < 0.01 for ARD vs. PGE2 and ARD vs. oxytocin

3)  Failure of primary method:

PGE2:  6/30 (20%)

Oxytocin:  16/30 (53%)

ARD:  2/35 (6%)

p < 0.01 for PGE2 vs. oxytocin and ARD vs. oxytocin

4)  Time from induction to delivery (mean ( SD):

PGE2:  23.2 ( 12.5 hours

Oxytocin:  28.2 ( 14.7 hours

ARD:  21.3 ( 7.0 hours

p = not significant

5)  Success rate for vaginal delivery:

PGE2:  21/30 (70%)

Oxytocin:  8/30 (27%)

ARD:  27/35 (77%)

p < 0.01 for PGE2 vs. oxytocin and ARD vs. oxytocin

6)  C-sections:

Among patients successful with primary induction method:

PGE2:  3/24 (13%)

Oxytocin:  6/14 (43%)

ARD:  6/33 (18%)

p < 0.05 for PGE2 vs. oxytocin and ARD vs. oxytocin

Among patients not successful with primary induction method:

PGE2:  1/6 (17%)

Oxytocin:  8/16 (50%)

ARD: 1/2 (50%)

(no p-value reported)


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (18% of total study population).

Results not stratified by parity.
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	Bell, Permezel, MacLennan, et al., 1993


	Design:  RCT, randomization by list of random numbers

Interventions:  

1)  Relaxin gel (recombinant human, 1.5 mg) (n = 18)

Protocol:  Relaxin gel inserted into the posterior vaginal fornix on evening before scheduled induction.  Patient remained recumbent for 1 hour.  Spontaneous uterine activity, FHR, and maternal observations monitored overnight.  If no labor after 15 hours, then induction protocol begun.  This included surgical rupture of the membranes and IV administration of oxytocin at different dose schedules, according to the accepted regimen at each hospital.

2)  Placebo gel (n = 22)

Protocol:  Same as above, except placebo gel used instead of relaxin.

Dates:  NR

Location:  Melbourne, Adelaide, and Clayton, Australia

Setting:  4 hospitals of unspecified type

Type(s) of providers:  NR

Length of follow-up:  6 weeks (relaxin levels and infant weight measured)


	No. of subjects at start:  40

Dropouts:  0

Loss to follow-up:  NR

No. of subjects at end:  NR (for 6-week follow-up)

Inclusion criteria:  Good maternal health, uncomplicated singleton pregnancy; gestational age 40-43 weeks; scheduled for induction 

for postdates pregnancy; 

cephalic presentation; unscarred uterus; maternal height > 1.5 m; normal blood pressure; no current medication

Exclusion criteria:  Abnormal placental location; antepartum hemorrhage; ruptured membranes; Calder score > 6 (modified Bishop score); fetal malformation; abnormal FHR tracing; IUGR; macrosomia; reduced AFV

Age (mean ( SD):  Relaxin, 25.7

( 4.5; placebo, 27.3 ( 4.4

Race:  NR

Gestational age at entry (mean ( SD):  Relaxin, 41.2 ( 0.4 weeks; placebo, 41.4 ( 0.7 weeks

Dating criteria:  NR

Parity:  Relaxin, 56% primiparas; placebo, 59% primiparas

Bishop score:  NR

Other:  Calder score:  

Score
Relaxin

Placebo
≤ 4

   33%

   32%

 5

   50%

   41%

 6

   17%

   27%


	1)  Stillbirths

2)  Neonatal deaths

3)  Abnormal FHR tracings warranting intervention

4)  Apgar scores at 1, 5, and 10 minutes

5)  Cord blood gases

6)  Birthweight

7)  Forceps-assisted deliveries

8)  C-sections

9)  Time to delivery

10)  Duration of labor


	1)  Stillbirths:  None in either group.

2)  Neonatal deaths:  None in either group.

3)  Abnormal FHR tracings warranting intervention:

Relaxin:  7/18 (39%)

Placebo:  7/22 (32%)

p = not significant

4)  Apgar scores at 1, 5, and 10 minutes:

No statistically significant differences between two groups (no quantitative data reported)

5)  Cord blood gases:

No statistically significant differences between two groups (no quantitative data reported)

6)  Birthweight (mean ( SD):

Relaxin:  3634 ( 403 g

Placebo:  3673 ( 310 g

p = 0.73

7)  Forceps-assisted deliveries

Relaxin:  6/18 (33.3%)

Placebo:  6/22 (27.3%)

p = not significant

8)  C-sections:

Relaxin:  2/18 (11.1%)

Placebo:  4/22 (18.2%)

p = not significant

9)  Time to delivery (mean ( SD):

Relaxin:  23.6 ( 4.8 hours

Placebo:  24.8 ( 4.8 hours

p = 0.33

10)  Duration of labor (mean ( SD):

Relaxin:  7.1 ( 3.4 hours

Placebo:  7.5 ( 3.4 hours

p = 0.49


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

First trial ever conducted of recombinant human relaxin in pregnant women.  Low dose used deliberately.  Primarily interested in establishing safety in pregnant women.

Results not stratified by parity.   

(continued on next page)

	
	
	
	
	
	

	Berghella, Rogers, and Lescale, 1996


	Design:  RCT, randomization by computer-generated random number table and sealed envelopes

Interventions:  

1)  Stripping of the membranes (n = 73)

Protocol:  Stripping of the membranes performed weekly starting at 38 weeks by separating an approximately 2-3-cm section the lower membranes from its cervical attachment with at least two circumferential passes of the index finger.

2)  Cervical exam (control)    (n = 69)

Protocol:  “Gentle cervical examination” performed weekly starting at 38 weeks.

Dates:  Jul - Oct 1991 and   Jul - Oct 1993

Location:  New York, NY

Setting:  Outpatient clinic/ physician office

Type(s) of providers:  General OB/GYN

Length of follow-up:  NA


	No. of subjects at start:  149

Dropouts:  7 (excluded at 38 weeks due to long, closed cervices not amenable to stripping)

Loss to follow-up:  NA

No. of subjects at end:  142

Inclusion criteria:  First presented to clinic at gestational age ≤ 20 weeks

Exclusion criteria:  Multiple pregnancy; placenta previa; low-lying placenta; nonvertex presentation; IUGR; any medical complication of pregnancy; long, closed cervix not amenable to stripping at time of intervention (38 weeks)

Age (mean ( SD):  Stripping, 27.19 ( 6.1; control, 27.12 ( 5.6

Race:  100% Asian

Gestational age at entry:  38 weeks

Dating criteria:  Pelvic exam during first 12 menstrual weeks to confirm size appropriate for dates and/or U/S before 20th week

Parity:  Stripping, 48% nulliparas; control, 62% nulliparas (p = not significant)

Bishop score (mean ( SD):  Stripping, 3.49 ( 2.7; control, 2.46 ( 2.3


	1)  Delivery after 41 weeks

2)  Vacuum-assisted delivery

3)  Forceps-assisted delivery

4)  C-sections

5)  Days to delivery (overall and broken down by Bishop score and parity)


	1)  Delivery after 41 weeks:

Stripping:  4/73 (5%)

Control:  15/69 (22%)

p < 0.01

2)  Vacuum-assisted delivery:

Stripping:  2/73 (3%)

Control:  3/69 (4%)

p = not significant

3)  Forceps-assisted delivery:

Stripping:  5/73 (7%)

Control:  4/69 (6%)

p = not significant

4)  C-sections:

Stripping:  0/73

Control:  3/69 (4%)

p = not significant

5)  Days to delivery (mean ( SD):

Overall:

Stripping:  8.2 ( 6.3

Control:  12.2 ( 7.1

p < 0.002

Broken down by Bishop score:

Bishop score ≤ 3:

Stripping (n =39):  8.6 ( 6.4

Control (n = 44):  12.5 ( 6.8

p ≤ 0.02

Bishop score > 3:

Stripping (n = 34):  6.5 ( 5.4

Control (n = 25):  11.5 ( 8.2

p = 0.10

Broken down by parity:

Nulliparas:

Stripping (n = 35):  7.8 ( 6.0

Control (n = 43):  12.9 ( 6.6

p < 0.09

Multiparas:

Stripping (n = 38):  7.2 ( 5.9

Control (n = 26):  11.0 ( 7.9

p = 0.10


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  -

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

Sample size estimates based on proportion of patients delivering at ≥ 41 weeks.

(continued on next page)

	
	
	
	
	
	

	Boulvain, Fraser, Marcoux, et al., 1998


	Design:  RCT, randomization by computer-generated list of random numbers and sealed envelopes

Interventions:  

1)  Sweeping of the membranes (n = 99)

Protocol:  Sweeping performed using circular movements of examining finger between the lower segment of the uterus and the fetal membranes.  If membranes could not be reached, then examiner attempted to dilate cervix manually.  If successful, then sweeping performed; if not, then cervical massage performed.  

2)  Control (n = 99)

Protocol:  Vaginal exam performed for Bishop scoring only

In both groups, post-intervention management, including method of induction and intrapartum interventions, were left to the discretion of the treating obstetrician.

Dates:  Apr 1995 - Oct 1996

Location:  3 sites in the province of Quebec, Canada

Setting:  3 university hospitals

Type(s) of providers:  General OB/GYN

Length of follow-up:  None


	No. of subjects at start:  200

Dropouts:  2

Loss to follow-up:  NA

No. of subjects at end:  198

Inclusion criteria:  Medical indication for nonurgent induction; gestational age ≥ 266 days; single fetus; cephalic presentation

Exclusion criteria:  None specified

Age (mean ( SD):  Sweeping, 28.5 ( 5.5; control, 29.2 ( 4.6

Race:  NR

Gestational age at entry (mean ( SD):  Sweeping, 281.9 ( 5.0 days; control, 281.5 ( 4.5 days

Dating criteria:  LMP plus 2nd trimester U/S

Parity:  Sweeping, 58% nulliparous; control, 49% nulliparous

Bishop score (mean ( SD):  Sweeping, 5.8 ( 2.2; control, 5.3 ( 2.3

Other:  Indications for induction:

Postterm (> 287 days):  85%

Hypertension:  4%

Diabetes:  2.5%

IUGR:  1.5%

Other:  7%


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Birthweight

4)  Admission to NICU

5) Neonatal infection

6)  Cephalhematoma

7)  Convulsions

8)  Respiratory distress

9)  Induction of labor

10)  Fever during labor or postpartum

11)  Forceps/vacuum delivery

12)  C-sections

13)  Time from randomization to onset of labor


	1)  Apgar score < 7 at 1 minute:

Sweeping:  5/99 

Control:  8/99

p = 0.40

2)  Apgar score < 7 at 5 minutes:

Sweeping:  3/99

Control:  0/99

p = 0.25

3)  Birthweight (mean ( SD):

Sweeping:  3501 ( 436 g

Control:  3633 ( 438 g 

p = 0.04

4)  Admission to NICU:

Sweeping:  6/99

Control:  6/99

p = 1.00

5) Neonatal infection:

Sweeping:  1/99

Control:  1/99

p = 1.00

6)  Cephalhematoma:

Sweeping:  5/99

Control:  2/99

p = 0.44

7)  Convulsions:

Sweeping:  1/99

Control:  0/99

p = 1.00

8)  Respiratory distress:

Sweeping:  0/99

Control:  1/99

p = 1.00

9)  Induction of labor:

Sweeping:  49/99

Control:  59/99

p = not significant

10)  Fever during labor or postpartum:

Sweeping:  8/99

Control:  8/99

p = not significant

11)  Forceps/vacuum delivery:

Sweeping:  36/99

Control:  27/99

(no p-value reported)

12)  C-sections:

Sweeping:  12/99

Control:  12/99

p = 0.37

13)  Time from randomization to onset of labor (mean):

Sweeping:  76 hours

Control:  98 hours

p = 0.01


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (85% of total study population).

Positive effect in multiparas with Bishop score > 6 (RR, 0.55; 95% CI, 0.31-0.98), but not in other groups.

(continued on next page)


	
	
	
	
	
	

	Brennand, Calder, Leitch, et al., 1997


	Design: RCT, randomized by computer-generated list

Interventions: 

1)  4 mg recombinant human relaxin (n = 25) given between 37 and 42 weeks gestation.  Gel introduced into posterior fornix; NST monitored for 4 hours post-treatment, then every 4 hours for 24 hours or until delivery.

2)  2 mg relaxin (n = 25), given in same manner

3)  1 mg relaxin (n = 23), given in same manner

4)  Placebo gel (n = 23), given in same manner

In all groups, induction started by placing 2 mg PGE2 gel intravaginally 15 hours after relaxin, amniotomy ( additional PGE2
Dates: NR

Location: Edinburgh, Glasgow, Manchester, and Oxford, UK

Setting: University hospitals

Providers: Unspecified OB/GYN

Length of follow-up:  None


	No of subjects at start: 96

Drop-outs: 0

Loss to follow-up: NA

No of subjects at end: 96

Inclusion criteria:  Gestational age ( 37 weeks, Bishop score ( 4 

Exclusion criteria: Uterine scar; ruptured membranes; evidence of placental abruption or previa; systemic disease; recent ingestion of NSAIDs; fetal malformation; abnormalities in fetal growth, size, or amniotic fluid volume

Age (mean):

4 mg: 25.8

2mg: 26.7

1 mg: 26.8

Placebo: 27.0

Race: NR

Gestational age at entry:

4 mg: 40.1 weeks

2 mg: 39.9

1 mg: 39.6

Placebo: 40.0

Dating criteria: NR

Parity (% nulliparous):

4 mg: 76%

2 mg: 88%

1 mg: 87%

Placebo: 78%

Bishop score (mean):

4 mg: 2.5

2 mg: 2.8

1 mg: 3.0

Placebo: 2.9

Other:  Indications for induction: "Most" pregnancy-induced hypertension or prolonged pregnancy; numbers not given


	1)  Change in Bishop score between baseline and 15 hours

2)  Spontaneous labor

3)  Treatment to delivery

4) Cesarean delivery

5)  Perinatal morbidity/mortality
	1) Change in Bishop score between baseline and 15 hours:

4 mg: 1.32

2 mg: 1.76

1 mg: 1.36

Placebo: 1.64

p = 0.85

2) Spontaneous labor:

4 mg: 2/25

2 mg: 5/25

1 mg: 1/23

Placebo: 2/23

p = 0.93

3) Treatment to delivery (mean):

4 mg: 36.7 hours

3 mg: 39.3 hours

1 mg: 29.9 hours

Placebo: 28.0 hours

p = 0.31

3) Cesarean delivery:

4 mg: 4/25

3 mg: 8/25

1 mg: 3/23

Placebo: 4/23

p = 0.45

4)  Perinatal morbidity/mortality:

No deaths in any group.

No significant differences reported except higher baseline fetal heart rates in all relaxin groups compared to placebo.
	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy.

Study underpowered to detect differences in important outcomes.

(continued on next page)

	
	
	
	
	
	

	Buser, Mora, and Arias, 1997


	Design:  RCT, randomization by random numbers table and sealed envelopes

Interventions:  

1)  Misoprostol (n = 76)

Protocol:  50-μg tablet placed in posterior vaginal fornix using a speculum.  Dose repeated every 4 hours until patient developed an adequate contraction pattern (≥ 3 contractions in 10 minutes), cervix reached ≥ 3 cm dilation and 100% effacement, or SROM occurred.  Maximum of 3 doses.  Oxytocin augmentation started 4 hours after last dose if adequate pattern of contraction still not obtained.

2) PGE2  (n = 79)

Protocol: PGE2 gel (0.5 mg) administered intracervically using a speculum.  Dose repeated every 6 hours until patient developed an adequate contraction pattern (≥ 3 contractions in 10 minutes), cervix reached ≥ 3 cm dilation and 100% effacement, or SROM occurred.  Maximum of 3 doses.  Oxytocin augmentation started 6 hours after last dose if adequate pattern of contraction still not obtained.

Dates:  July 1994 - Dec 1995

Location:  St. Louis, MO

Setting:  Community hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  155

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  155

Inclusion criteria:  Admitted for induction; singleton pregnancy at term; cephalic presentation; reassuring FHR tracing; Bishop score ≤ 5

Exclusion criteria:  Ruptured membranes; low-lying placenta; partial or complete placenta previa; prior C-section; parity ≥ 6; strong clinical suspicion of fetopelvic disproportion; history of asthma, glaucoma, or cardiac disease

Age (mean ( SD):  Misoprostol, 27.7 ( 5.6; PGE2, 27.1 ( 5.8

Race:  NR

Gestational age at entry (mean ( SD):  Misoprostol, 39.2 ( 1.9 weeks; PGE2, 39.3 ( 1.8 weeks

Dating criteria:  NR

Parity:  Misoprostol, 84% nulliparas; PGE2, 82% nulliparas

Bishop score (mean ( SD):  Misoprostol, 2.66 ( 1.3; PGE2, 2.64 ( 1.4

Other:  Indications for induction:

Postterm:  35%

Preeclampsia:  28%

Decreased amniotic fluid:  10%

Large for gestational age:  10%

Gestational diabetes:  3%

Fetal growth restriction:  3%

Other:  11%


	1)  Apgar score < 6 at 5 minutes

2)  Birthweight

3)  Admission to NICU

4)  Number of days in NICU

5)  Nonreassuring FHR tracing with hyper-stimulation

6)  Change in Bishop score

7)  Time from induction to delivery

8)  C-sections

9)  Spontaneous vaginal delivery


	1)  Apgar score < 6 at 5 minutes:

Misoprostol:  2/76 (3%)

PGE2:  0/79

p = not significant

2)  Birthweight (mean ( SD):

Misoprostol:  3435 ( 564 g

PGE2:  3383 ( 618 g

p = not significant

3)  Admission to NICU:

Misoprostol:  7/76 (9%)

PGE2:  0/79

p = not significant

4)  Number of days in NICU (mean):

Misoprostol:  14 days

PGE2:  13 days

p = not significant

5)  Nonreassuring FHR tracing with hyper-stimulation:

Misoprostol:  14/76 (18%)

PGE2:  0/79

p < 0.001

6)  Change in Bishop score (mean ( SD):

Misoprostol:  3.53 ( 2.1

PGE2:  2.7 ( 1.8

p = 0.01

7)  Time from induction to delivery (mean ( SD):

Misoprostol:  15.8 ( 7.0 hours

PGE2:  24.2 ( 11.0 hours

p < 0.01

8)  C-sections:

Overall:

Misoprostol:  27/76 (36%)

PGE2:  17/79 (22%)

p = not significant

For nonreassuring FHR tracing:

Misoprostol:  19/76 (25%)

PGE2:  4/79 (5%)

p < 0.001

9)  Spontaneous vaginal delivery:

Misoprostol:  25/76 (33%)

PGE2:  37/79 (47%)

p = not significant


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (35% of total study population, unevenly distributed:  41% of miso-prostol group, 29% of PGE2 group [p = not significant, but study underpowered]).

Sample size estimates based on change in Bishop score, active labor, and C-section rate.

(continued on next page)

	
	
	
	
	
	

	Buttino and Garite, 1990


	Design:  RCT, randomization performed by dispensing pharmacy

Interventions:  

1)  PGE2 gel (0.5 mg) (n = 23)

Protocol:  Patient underwent CST/NST, which had to be negative/reactive before treatment administered.   PGE2 gel placed intra-cervically using a syringe.  Patient observed on external fetal monitor for 1 hour and then allowed to go home.

2)  Placebo (n = 20)

Protocol:  Same as above, except that placebo gel used in place of PGE2.

Dates:  NR

Location:  Long Beach, CA

Setting:  Unspecified hospital

Type(s) of providers:  NR

Length of follow-up:  NA


	No. of subjects at start:  43

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  43

Inclusion criteria:  Gestational age ≥ 41-6/7 weeks (279 days); no contraindications to prostaglandins

Exclusion criteria:  None stated

Age (mean):  PGE2, 24.9; placebo, 25.8

Race:  NR

Gestational age at entry (mean):  PGE2, 42.3 weeks; placebo, 42.5 weeks

Dating criteria:  Any two of the following:  LMP; 1st trimester pelvic exam consistent with dates; U/S demonstrating either a crown-rump length at 6-11 weeks or biparietal diameter and femur measurements at 17-20 weeks consistent with dates

Parity:  PGE2, 43% primigravidas; placebo, 30% primigravidas (p = not significant)

Bishop score (mean ( SD):  PGE2, 2.8 ( 0.8; placebo, 2.2 ( 1.3


	1)  Apgar scores at 1 minute

2)  Apgar scores at 5 minutes

3)  Birthweight

4)  Time to delivery

5)  Duration of labor

6)  Change in Bishop score

7)  C-sections


	1)  Apgar scores at 1 minute (mean ( SD):

PGE2:  7.8 ( 1.1

Placebo:  8.2 ( 0.8

p = not significant

2)  Apgar scores at 5 minutes (mean ( SD):

PGE2:  8.9 ( 0.3

Placebo:  9.0 ( 0.2

p = not significant

3)  Birthweight (mean ( SD):

PGE2:  3644.6 ( 416.7 g

Placebo:  3840.8 ( 574.4

p = not significant

4)  Time to delivery (mean ( SD):

PGE2:  311.2 ( 244.8 hours

Placebo:  379.6 ( 186.7 hours

p = not significant

5)  Duration of labor (mean ( SD):

PGE2:  10.6 ( 6.9 hours

Placebo:  9.0 ( 4.2 hours

p = not significant

6)  Change in Bishop score (mean ( SD):

PGE2:  3.8 ( 2.3

Placebo:  3.0 ( 2.3

p = not significant

7)  C-sections:

PGE2:  5/23 (21.7%)

Placebo:  7/20 (35.0%)

p = not significant


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  -

Gestational age:  +

Dating criteria:  +

Bishop score:  +

Underpowered to detect differences either at baseline or at outcome time points.

Results not stratified by parity.



	
	
	
	
	
	

	Cammu and Haitsma, 1998


	Design:  RCT, randomization by computer-generated list of random numbers and sealed envelopes

Interventions:  

1)  Sweeping of the membranes (n = 140)

Protocol:  Sweeping of the membranes performed weekly beginning at 39 completed weeks.  Digital separation of 2-3 cm of the membranes from the lower uterine segment performed, rotating the finger at least twice through 360 degrees.  Closed cervix stretched digitally until membrane sweeping could be carried out.  Closed cervix that would not admit a finger was vigorously massaged.  

2)  Control (n = 138)

Protocol:  Routine pelvic exam performed weekly beginning at 39 completed weeks.

In both groups, induction planned from 41 completed weeks onward and performed according to standard protocol (amniotomy ( oxytocin, with cervical ripening beforehand, if necessary).

Dates:  NR (patients enrolled over a 25-month period)

Location:  Brussels, Belgium

Setting:  Antenatal clinic of university hospital

Type(s) of providers:  NR

Length of follow-up:  None
	No. of subjects at start:  287

Dropouts:  9

Loss to follow-up:  NA

No. of subjects at end:  278

Inclusion criteria:  Gestational age 39 weeks; nulliparous; singleton fetus; cephalic presentation; no risk factors

Exclusion criteria:  None specified

Age (mean ( SD):  Sweeping, 27.6 ( 3.8; control, 27.6 ( 4.0

Race:  NR; clinic said to serve “mostly urban middle class Caucasian women”

Gestational age at entry (mean ( SD):  273.3 ( 2.4 days; 273.2 ( 2.5 days

Dating criteria:  U/S (not specified whether 1st or 2nd trimester)

Parity:  100% nulliparous

Bishop score (mean ( SD):  Sweeping, 3.35 ( 1.8; control, 3.39 ( 1.6


	1)  Apgar score < 7 at 5 minutes

2)  Arterial cord blood pH < 7

3)  Birthweight

4)  Gestational age at delivery

5)  Induction of labor

6)  Instrumental delivery

7)  C-sections

8)  Time from randomiza-tion to delivery


	1)  Apgar score < 7 at 5 minutes:

Sweeping:  3/140 (2%)

Control:  5/138 (4%)

p = 0.490

2)  Arterial cord blood pH < 7:

Sweeping:  7/140 (5%)

Control:  8/138 (6%)

p = 0.976

3)  Birthweight (mean ( SD):

Sweeping:  3400 ( 375 g

Control:  3459 ( 411 g

p = not significant

4)  Gestational age at delivery:

Mean ( SD:

Sweeping:  282.8 ( 5 days

Control:  283.8 ( 6 days

p = not significant

Percentage > 287 days:

Sweeping:  27/140 (19%)

Control:  45/138 (33%)

OR = 0.49 (95% CI, 0.29-0.86)

5)  Induction of labor:

Sweeping:  15/140 (11%)

Control:  36/138 (26%)

OR = 0.34 (95% CI, 0.18-0.66)

6)  Instrumental delivery:

Sweeping:  23/140 (16%)

Control:  18/138 (13%)

OR = 1.31 (95% CI, 0.67-2.55)

7)  C-sections:

Sweeping:  5/140 (4%)

Control:  8/138 (6%)

OR = 0.60 (95% CI, 0.19-1.89)

8)  Time from randomization to delivery (mean ( SD):

Sweeping:  9.4 ( 5 days

Control:  10.6 ( 6 days

(no p-value reported)


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  -

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

24/140 women in the membrane-sweeping group (17%) had cervixes inaccessible to an examining finger and received cervical massage only.  These women were not excluded from the analysis.

Sample size estimates based on proportion of patients reaching 41 weeks.

(continued on next page)

	
	
	
	
	
	

	Chang and Chang, 1997


	Design:  RCT, method of randomization not described

Interventions:  

1) PGE2 (n = 30)

Protocol:  3-mg tablet placed in posterior vaginal fornix.  Dose repeated every 6 hours until satisfactory uterine activity achieved.  Maximum dose permitted was 9 mg.

2)  Misoprostol (n = 30)

Protocol:  50-μg tablet placed in posterior vaginal fornix.  Dose repeated every 4 hours until satisfactory uterine activity achieved.  Maximum dose permitted was 600 μg.

In both groups, oxytocin augmentation initiated if Bishop score ≥ 9, but uterine contractions inadequate (< 3 per 10 minutes).

Dates:  July 1994 - June 1995

Location:  Tainan, Taiwan

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  

Dropouts:  

Loss to follow-up:  

No. of subjects at end:  

Inclusion criteria:  Scheduled for induction; term singleton pregnancy; Bishop score ≤ 5; no regular uterine contractions

Exclusion criteria:  Contra-indications to vaginal prostaglandins; any maternal illness for which induction of labor not appropriate

Age (mean ( SD):  PGE2, 28.9 ( 5.3; misoprostol, 27.6 ( 6.7

Race:  NR

Gestational age at entry (mean ( SD):  PGE2, 39.3 ( 2.4 weeks; misoprostol, 38.9 ( 3.1 weeks

Dating criteria:  NR

Parity:  100% nulliparous in both groups

Bishop score (mean ( SD):  PGE2, 4.3 ( 1.1; misoprostol, 4.2 ( 0.5

Other:  Indications for induction:

Excess maternal weight gain 

(> 16 kg):  42%

Postterm:  40%

Hypertension:  18%
	1)  Apgar scores < 7 at 1 and 5 minutes

2)  Birthweight

3)  Cord arterial pH

4)  Time from induction to delivery

5)  Hyperstimulation 

6)  Vacuum extractions

7)  C-sections


	1)  Apgar scores < 7 at 1 and 5 minutes:

No quantitative data reported.  Simply stated that proportion of neonates with Apgar ≤ 7 at 1 and 5 minutes was “the same” in both groups.

2)  Birthweight (mean ( SD):

PGE2:  3376 ( 432 g

Misoprostol:  3285 ( 580 g

p = not significant

3)  Cord arterial pH (mean ( SD):

PGE2:  7.32 ( 0.91

Misoprostol:  7.29 ( 0.73

p = not significant

4)  Time from induction to delivery (mean ( SD):

PGE2:  25.7 ( 3.8 hours

Misoprostol:  16.5 ( 2.7 hours

p < 0.001

5)  Hyperstimulation: 

PGE2:  8.9%

Misoprostol:  13.4%

p < 0.05

6)  Vacuum extractions:

PGE2:  6%

Misoprostol:  10%

p = not significant

7)  C-sections:

PGE2:  6%

Misoprostol:  10%

p = not significant


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  -

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (40% of total study population).



	
	
	
	
	
	

	Chatterjee, Ramchandran, Ferlita, et al., 1991


	Design: RCT, randomization by card shuffling

Interventions:

1) 2 mg PGE2 gel applied in posterior fornix (n = 15) 12 hours prior to induction with oxytocin

2) Placebo gel (n = 18)

In both groups, second application possible if induction unsuccessful.

Dates: Jul 1983 - Apr 1984

Location: Newark, NJ

Setting: University hospital

Providers: Unspecified OB/GYN

Length of follow-up:  None
	No of subjects at start: 38

Dropouts: 0

Loss to follow-up:  NA

No of subjects at end:  38

Inclusion criteria:  NR

Exclusion criteria:  NR

Age (mean ( SD):

PGE2: 24.2 ( 1.1

Placebo: 25.1 ( 1.3

Race: NR

Gestational age at entry:

PGE2: 39.1 ( 0.5

Placebo: 38.4 ( 0.9

Dating criteria:  NR

Parity:  NR

Bishop score:  NR

Other: 18% induced for prolonged pregnancy


	1)  Change in Bishop score

2) Cesarean section

3) Mean Apgar score at    1 minute

4) Mean Apgar score at    5 minutes
	1)  Change in Bishop score:

Data presented graphically; statistically significant greater change with PGE2 (p < 0.01).

2) Cesarean section:

PGE2:  7/15

Placebo:  5/18

3) Mean Apgar score at 1 minute:

PGE2:  6.8

Placebo:  6.8

4) Mean Apgar score at 5 minutes:

PGE2:  7.9

Placebo:  8.1
	QUALITY SCORE: 

Randomized: +

Method of randomization:  -

Similar to likely pt pop:  -

Interventions described: +

Mode of delivery: + 

Sample size:  -

Statistical tests: +  

Gestational age: + 

Dating criteria: - 

Bishop score: + 



	
	
	
	
	
	

	Chayen, Tejani, and Verma, 1986


	Design:  RCT, allocation to treatment group by even/odd hospital ID number

Interventions:  

1)  Nipple stimulation using breast pump (n = 30)

Protocol:  Patients admitted to labor ward, placed on an external monitor, and assigned a Bishop score.  Vaseline applied to nipple.  Breast pump turned on to normal setting (250 mmHg of negative pressure).  Pump alternated from right to left breast every 15 minutes. Once regular contractions occurred and cervix ≥ 2 cm dilated, then patient under-went amniotomy and had internal pressure catheter placed.  If active phase not reached or active phase arrested, then patient switched to oxytocin protocol.

2)  Induction using oxytocin (control) (n = 32)

Protocol: Patients admitted to labor ward, placed on an external monitor, and assigned a Bishop score.  Induction initiated with 2 μm/min of oxytocin, with gradual increments until “adequate uterine activity” 

(≥ 200 Montevideo units) achieved.  Once regular contractions occurred and cervix ≥ 2 cm dilated, then patient underwent amniotomy and had internal pressure catheter placed.  Patients who 

failed induction delivered by C-section.

Dates:  NR

Location:  Stony Brook, NY

Setting:  University hospital; community hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  62

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  62

Inclusion criteria:  Admitted for induction of labor

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry (mean ( SD):  Breast pump, 39.31 ( 2.33 weeks, 9/30 (30%) “postdates”; oxytocin, 40.18 ( 1.90 weeks, 8/32 (25%) “postdates”

Dating criteria:  NR

Parity:  Breast pump, 43% nulliparous; oxytocin, 53% nulliparous

Bishop score (mean ( SD):  Breast pump, 5.48 ( 1.87; oxytocin, 6.62 ( 1.77 (p = 0.05)

Other:  Indications for induction:

Preeclampsia:  44%

Postterm:  29%

Other:  27%


	1)  Failure to reach active phase

2)  Time to regular contractions

3)  Time to adequate labor

4)  Time to active phase

5)  C-sections


	1)  Failure to reach active phase: 

Breast pump:  3/30 (10%)

Oxytocin:  4/32 (12.5%)

p = not significant

2)  Time to regular contractions      (mean ( SD):

Breast pump:  5.68 ( 6.13 minutes

Oxytocin:  61.55 + 42.62 minutes

p = 0.0005

3)  Time to adequate labor (mean ( SD):

Breast pump:  1.52 ( 1.075 hours

Oxytocin:  3.41 ( 2.22 hours

p = 0.0005

4)  Time to active phase (mean ( SD):

Breast pump:  4.84 ( 3.33 hours

Oxytocin:  6.90 ( 4.21 hours

p = 0.05

5)  C-sections:

Breast pump:  8/30 (26.7%)

Oxytocin:  14/32 (43.7)%

p = not significant


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  -

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (29% of total study population).

Significant difference in baseline Bishop scores – bias in favor of oxytocin.

Results not stratified by parity.

Study underpowered to detect difference at baseline or in outcomes.

(continued on next page)


	
	
	
	
	
	

	Chuck and Huffaker, 1995


	Design:  RCT, randomization by computer and sealed envelopes

Interventions:  

1)  Misoprostol (n = 49)

Protocol:  50-μg tablet placed in posterior vaginal fornix.  Additional doses given every 4 hours for a maximum of 5 doses.

2)  PGE2 (n = 50)

Protocol:  Gel (0.5 mg) placed intracervically.  Additional doses given every 4 hours for a maximum of 5 doses.

In both groups, dosing halted for hyperstimulation or if patient having ≥ 3 contractions/10 minutes.  Oxytocin used if no labor after maximum dose or if labor progress arrested for > 2 hours.  AROM performed when cervix > 3 cm.

Dates:  Sep 1993 - Jan 1994

Location:  Los Angeles, CA

Setting:  Community hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  103

Dropouts:  4 (excluded from analysis due to protocol violations)

Loss to follow-up:  NA

No. of subjects at end:  99

Inclusion criteria:  Gestational age 35-42 weeks; admitted for induction of labor

Exclusion criteria:  Nonvertex presentation; uterine scar other than from prior low-transverse C-section; ominous FHR tracing; multiple gestation; complete cervical effacement

Age (mean ( SD):  Misoprostol, 29.3 ( 6.7; PGE2, 28.7 ( 6.4

Race:  NR

Gestational age at entry (mean ( SD):  Misoprostol, 29.7 ( 1.7 weeks; PGE2, 39.7 ( 1.3 weeks

Dating criteria:  NR

Parity (mean ( SD):  Misoprostol, 0.8 ( 0.9 (52% nulliparous); PGE2, 0.8 ( 0.9 (48% nulliparous)

Bishop score:  Misoprostol, 53% 

≤ 3; PGE2, 52% ≤ 3 

Other:  Indications for induction:

PROM:  28%

Postterm:  18%

Diabetes mellitus:  17%

Oligohydramnios:  10%

Hypertensive disorders:  10%

Nonreassuring FHR:  8%

IUGR:  5%

Other:  4%


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Birthweight

4)  Admission to NICU

5)  Meconium

6)  Time to (vaginal) delivery

7)  Vaginal deliveries within 24 hours

8)  Cost of study medication

9)  Time to vaginal delivery

10)  Vaginal delivery within 24 hours


	1)  Apgar score < 7 at 1 minute:

Misoprostol:  6/49 (12%)

PGE2:  4/50 (8%)

p = 0.525

2)  Apgar score < 7 at 5 minutes:

Misoprostol:  0/49

PGE2:  0/50

p = not significant

3)  Birthweight (mean ( SD):

Misoprostol:  3326.8 ( 529.7 g

PGE2:  3331.4 ( 509.7 g

p = 0.965

4)  Admission to NICU:

Misoprostol:  0/49

PGE2:  0/50

p = not significant

5)  Meconium:

Misoprostol:  4/49 (8%)

PGE2:  5/50 (10%)

p = 0.950

6)  Time to (vaginal) delivery (mean ( SD):

Misoprostol (n = 39):  11.4 ( 5.9 hours

PGE2 (n = 40):  18.9 ( 12.7 hours

p = 0.001

7)  Vaginal deliveries within 24 hours:

Misoprostol:  39/39 (100%)

PGE2:  27/40 (68%)

p = 0.001

8)  Cost of study medication:

Misoprostol:  $0.20 per dose

PGE2:  $65 per kit

(no p-value reported)

9)  Time to vaginal delivery (mean ( SD):

Among nulliparas:

Misoprostol (n = 16):  14.4 ( 6.5 hours

PGE2  (n = 16):  26.7 ( 14.3 hours

p = 0.004

Among multiparas:

Misoprostol (n = 23):  9.4 ( 4.7 hours

PGE2  (n = 24):  13.8 ( 8.3 hours

p = 0.032

10)  Vaginal delivery within 24 hours

Misoprostol:  39/39 (100%)

PGE2:  27/40 (68%)

p = 0.001


	QUALITY SCORE: 

Randomized:  +

Method of randomization: +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (18% of total study population).

Sample size estimates based on time to delivery.

Study underpowered to detect differences at baseline and for some outcomes – e.g.:

1)  Nulliparous with Bishop score ≤ 3:  61% misopostol, 48% PGE2; p = not significant, but study insufficiently powered.  Bias against misoprostol.

2)  Prior C-section:  10% misoprostol, 20% PGE2; bias in favor of misoprostol.

(continued on next page)

	
	
	
	
	
	

	Crane, Bennett, Young, et al., 1997


	Design:  RCT, randomization by computer-generated random numbers and sealed envelopes; stratified by status of cervix at initial exam

Interventions:  

1)  Sweeping of membranes (n = 76)

Protocol:  “As much membrane as possible” separated from lower segment by circumferential sweeping of examining finger two times.  Performed between 38 and 40 weeks.  “Vigorous” massage by rubbing external os in circular manner if cervix closed.

2)  Control exam only (n = 74)

Dates:  NR

Location:  Newfoundland, Canada

Setting:  University hospital (antenatal clinic)

Type(s) of providers:  NR

Length of follow-up:  None


	No. of subjects at start:  150

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  150

Inclusion criteria:  Low-risk pregnancy; gestational age 38-40 weeks

Exclusion criteria:  Medical disease; pregnancy complications; fetal growth restriction; history of perinatal mortality or low birthweight infant; PROM; abnormal presentation; placenta previa; scheduled cesarean section; other contraindications to vaginal delivery

Age (mean ( SD):  

Sweeping, 27.9 ( 4.8; control, 28.3 ( 4.4

Race:  95% white

Gestational age at entry:  Sweeping, 39.7 weeks; control, 39.5 weeks

Dating criteria:  “Firm” LMP or ultrasound prior to 18 weeks

Parity:  Sweeping:  median, 0; 61% nulliparous; control:  median, 1.0; 47% nulliparous (p = 0.10)  

Bishop score:  

Sweeping:  Median, 5; 28% < 7

Control:  Median, 5; 16% < 7 


	1)  Spontaneous labor within 7 days

2)  Spontaneous labor before 41 weeks

3)  Spontaneous labor

4)  C-section

5)  Epidural

6)  PROM

7)  Maternal infection

8)  Apgar score < 7 at 1 minute

9)  Apgar score < 7 at 5 minutes


	1)  Spontaneous labor within 7 days:

Sweeping:  33%

Control:  38%

p = 0.39

2)  Spontaneous labor before 41 weeks:

Sweeping:  45%

Control:  51%

p = 0.66

3)  Spontaneous labor:

Sweeping:  54%

Control:  68%

4)  C-section:

Sweeping:  13%

Control:  14%

5)  Epidural:

Sweeping:  66%

Control:  43%

p = 0.006

6)  PROM:

Sweeping:  6.6%

Control:  22%

p = 0.008

7)  Maternal infection:

Sweeping:  6.6%

Control:  8.1%

8)  Apgar score < 7 at 1 minute:

Sweeping:  12%

Control:  5.4%

p = 1.0

9)  Apgar score < 7 at 5 minutes:

Sweeping:  0

Control:  0


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +/-

Interventions described:  +

Mode of delivery:  -

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

No differences observed when results stratified by open cervix or by parity.  More nulliparous women, with less favorable cervix, in sweeping group.

Secondary multivariate analyses:

Logistic regression:  Bishop score < 7, gestational age at entry both predictors of spontaneous labor within 7 days.

Log-rank test done for number of days to delivery:  median 6.5 for sweeping, 8 for control (p = 0.88).  Not clear whether study powered to detect this difference.



	
	
	
	
	
	

	Doany and McCarty, 1997


	Design:  RCT, randomization by table of random numbers

Interventions:  

1)  No membrane stripping + placebo gel (n = 28)

Protocol:  Placebo gel (4 ml) placed, via syringe, in posterior vaginal fornix.  Continuous external fetal and uterine monitoring for 1 hour; if no sign of fetal distress, then patient allowed to go home (instructed to do daily kick counts).  Repeat testing at 294 days and every 3-4 days after that.  Treatment re-administered at each visit after obtaining reactive NST, normal AFI, and Bishop score.  Patients referred to labor and delivery suite if painful contractions every 5 minutes, spontaneous amniorrhexis, decreased fetal movement, nonreactive NST, oligo-hydramnios (AFI < 5), fetal distress, hyperstimulation, or attainment of 307 days of gestation.  Labor and delivery managed by appropriate staff (not part of controlled trial).

2)  No membrane stripping + PGE2 gel (n = 37)

Protocol:  Same as 1), above, except that PGE2 gel (2 mg) substituted for placebo

3)  Membrane stripping + placebo gel (n = 50)

Protocol:  For membrane stripping, examining finger introduced into the cervical 

canal and a total of 3 circumferential sweeps made between the lower uterine segment and the chorionic membranes.  When cervical canal not accessible, then cervix pulled anteriorly and massaged.  Rest of protocol as in 1), above.

4)  Membrane stripping + PGE2 gel (n = 28)

Protocol:  Membrane stripping as in 3), above.  Rest of protocol as in 2), above.

Dates:  NR

Location:  Sylmar, CA

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  150

Dropouts:  7

Loss to follow-up:  NA

No. of subjects at end:  143

Inclusion criteria:  Singleton pregnancy; cephalic presentation; referred for fetal surveillance at 

≥ 287 days; reactive NST; AFI 5-25 cm; fetal weight 2500-4500 g; contractions less frequent than every 5 minutes

Exclusion criteria:  No prenatal care; previous uterine surgery; acute or chronic medical or psychiatric illness; drug use

Age (median, with range):  

No stripping + placebo:  23 (19-26)

No stripping + PGE2:  23 (21-30)

Stripping + placebo:  22 (19-26)

Stripping + PGE2:  25 (22-27)

Race:  

No stripping + placebo:  100% Hispanic

No stripping + PGE2:  100% Hispanic

Stripping + placebo:  94% Hispanic

Stripping + PGE2:  96% Hispanic

Gestational age at entry (median, with 25-75th percentile):  

No stripping + placebo:  288 days (287-290)

No stripping + PGE2:  288 days (287-291)

Stripping + placebo:  288 days (287-290)

Stripping + PGE2:  288 days (287-289)

Dating criteria:  LMP confirmed by uterine size, fetal heart tones, and U/S (no date given)

Parity (% nulliparous):  

No stripping + placebo:  54%

No stripping + PGE2:  38%

Stripping + placebo:  50%

Stripping + PGE2:  43%

Bishop score (% ≤ 6):  

No stripping + placebo:  50%

No stripping + PGE2:  69%

Stripping + placebo:  63%

Stripping + PGE2:  63%


	1)  Apgar score < 7 at 5 minutes

2)  Birthweight

3)  Admission to NICU

4)  Probable neonatal sepsis

5)  Amnionitis

6)  Preeclampsia

7)  Maternal hemorrhage

8)  Gestational age at delivery

9)  Inductions 

10)  Oxytocin augmenta-tion

11)  Meconium 

12)  C-sections

13)  Operative vaginal deliveries

14)  Time from enrollment to delivery


	1)  Apgar score < 7 at 5 minutes:

No stripping + placebo:  0

No stripping + PGE2:  3%

Stripping + placebo:  4%

Stripping + PGE2:  4%

p = 0.99

2)  Birthweight (mean [in grams] ( SD):

No stripping + placebo:  3613 ( 273

No stripping + PGE2:  3527 ( 333

Stripping + placebo:  3605 ( 365

Stripping + PGE2:  3614 ( 479

p = 0.70

3)  Admission to NICU:

No stripping + placebo:  0

No stripping + PGE2:  5%

Stripping + placebo:  2%

Stripping + PGE2:  4%

p = 0.70

4)  Probable neonatal sepsis:

No stripping + placebo:  7%

No stripping + PGE2:  11%

Stripping + placebo:  6%

Stripping + PGE2:  7%

p = 0.86

5)  Amnionitis:

No stripping + placebo:  0

No stripping + PGE2:  11%

Stripping + placebo:  10%

Stripping + PGE2:  11%

p = 0.32

6)  Preeclampsia:

No stripping + placebo:  0

No stripping + PGE2:  14%

Stripping + placebo:  0

Stripping + PGE2:  7%

p = 0.01

7)  Maternal hemorrhage:

No stripping + placebo:  7%

No stripping + PGE2:  0

Stripping + placebo:  0

Stripping + PGE2:  4%

p = 0.05

8)  Gestational age at delivery (median [in days], with 25-75th percentile):

No stripping + placebo:  297 (292-302)

No stripping + PGE2:  294 (290-298)

Stripping + placebo:  294 (291-298

Stripping + PGE2:  290 (289-293)

p = 0.005

9)  Inductions:

No stripping + placebo:  33%

No stripping + PGE2:  28%

Stripping + placebo:  27%

Stripping + PGE2:  14%

p = 0.42

10)  Oxytocin augmentation:

No stripping + placebo:  48%

No stripping + PGE2:  47%

Stripping + placebo:  37%

Stripping + PGE2:  36%

p = 0.65

11)  Meconium: 

No stripping + placebo:  30%

No stripping + PGE2:  19%

Stripping + placebo:  26%

Stripping + PGE2:  21%

p = 0.67

12)  C-sections:

No stripping + placebo:  4%

No stripping + PGE2:  8%

Stripping + placebo:  8%

Stripping + PGE2:  11%

p = 0.08

13)  Operative vaginal deliveries:

No stripping + placebo:  4%

No stripping + PGE2:  3%

Stripping + placebo:  18%

Stripping + PGE2:  7%

(no p-value reported)

14)  Time from enrollment to delivery (median [in days], with 25-75th percentile):

No stripping + placebo:  7 (3.5-11.5)

No stripping + PGE2:  2 (0-7)

Stripping + placebo:  4 (2-8)

Stripping + PGE2:  1 (0-4)

p = 0.001


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

Results not stratified by parity.

(continued on next page)
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	Elliott, Brennand, and Calder, 1998


	Design:  RCT, randomization method not detailed but implied by computer-generated random numbers

Interventions:  

1)  Mifepristone 50 mg          (n = 25)

Protocol:  50 mg given orally in women with indication for induction between 37 weeks and 41 weeks, 4 days.

2)  Mifepristone 200 mg

(n = 25)

Protocol:  Same as above, except dose 200 mg.

3)  Placebo (n = 30)

In all groups, patients had NST and cervical exam at 24 and 48 hours after initial dose.  Induction scheduled for 72 hours after medication if no labor.  Induction performed using 1 mg PGE2 gel as initial dose, with oxytocin as clinically indicated.

Dates:  NR

Location:  Edinburgh, UK

Setting:  University hospital

Type(s) of providers:  NR

Length of follow-up:  None


	No. of subjects at start:  80

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  80

Inclusion criteria:  Single gestation; vertex presentation; Bishop score ( 4

Exclusion criteria:  Signs and symptoms of labor; placental insufficiency; contraindications to mifepristone

Age (mean ( SD):  

Placebo:  26.2 ( 5.9

50 mg:  25.8 ( 4.5

200 mg:25.6 ( 3.3

Race:  NR

Gestational age at entry (mean ( SD):  

Placebo:  40 weeks, 6 days (( 3.6 days)

50 mg:  40 weeks, 5 days (( 5.5 days)

200 mg:  40 weeks, 6 days (( 5.1 days

Dating criteria:  1st trimester U/S

Parity:  100% nulliparous  

Bishop score (median, with range):

Placebo:  3 (1-4)

50 mg:  4 (2-4)

200 mg:  3 (1-4)   


	1)  Proportion in spontaneous labor within 72 hours

2)  Proportion with Bishop score ( 6 at induction

3)  Time to onset of labor

4)  Time to delivery

5)  Fetal distress in labor requiring intervention

6)  Cesarean delivery

7)  Neonatal outcomes


	1) Proportion in spontaneous labor within 72 hours:

Placebo: 23.3%

50 mg: 32%

200 mg: 36%

2)  Proportion with Bishop score ( 6 at induction:

Placebo: 6.7%

50 mg: 16%

200 mg: 28%

3) Time to onset of labor (median):

Placebo: 81 hours 15 minutes

50 mg: 80 hours 20 minutes

200 mg: 75 hours 50 minutes

4) Time to delivery (median):

Placebo: 88 hours 14 minutes

50 mg: 85 hours 15 minutes

200 mg: 84 hours 6 minutes

5)  Fetal distress in labor requiring intervention:

Placebo: 13.3%

50 mg: 24%

200 mg: 48%

6)  Cesarean delivery:

Placebo: 25%

50 mg: 5%

200 mg: 38%

p=0.033, Placebo vs. 50 mg

p=0.075, Placebo vs. 200 mg

200 mg group: 8/9 for fetal distress, 1 for dystocia

Placebo: 3/8 for fetal distress, 5 for dystocia

7) Neonatal outcomes:

Jaundice: 

Placebo: 6.7%

50 mg: 8%

200 mg: 28%

Trends toward lower ACTH, higher cortisol in infants in 200 mg group


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

Study underpowered to detect differences in cesarean rates, neonatal outcomes.

(continued on next page)

	
	
	
	
	
	

	Elliott and Flaherty, 1984


	Design:  RCT, randomization by table of random numbers

Interventions:  

1)  Breast stimulation            (n = 100)

Protocol:  Patients instructed to manually stimulate the nipple, areola, and distal breast with the balls of the fingertips, one breast at a time, for 15 minutes at a time, for 1 hour.  Encouraged to do this 3 x per day (total of 3 hours per day).  Re-evaluation at 42 weeks.  If Bishop score  ≥ 8, then labor induced.  If Bishop score < 8, then CST administered.  If CST reactive (negative), then further week of treatment.  If CST abnormal, then labor induced.

2)  Pelvic exam (control) 

(n = 100)

Protocol:  Pelvic exam given.  Patients instructed to abstain from sexual intercourse and to avoid breast stimulation.  Re-evaluation at 42 weeks.  If Bishop score ≥ 8, then labor induced.  If Bishop score < 8, then CST administered.  If CST abnormal, then labor induced.  If CST reactive (negative), then patient randomly assigned a second time to breast stimulation or control for further treatment.

Dates:  NR

Location:  San Francisco, CA

Setting:  Military hospital

Type(s) of providers:  

General OB/GYN

Length of follow-up:  None


	No. of subjects at start:  200

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  200

Inclusion criteria:  Uncomplicated prenatal course; ≥ 39 weeks gestation

Exclusion criteria:  None specified

Age (mean ( SD):  Breast stimulation, 25.0 ( 4.75; control, 24.4 ( 4.88

Race:  NR

Gestational age at entry:  NR; all subjects “approximately” 39 weeks

Dating criteria:  Reliable menstrual history, early pregnancy test, early vaginal estimation of uterine size, fetal heart auscultation at 20 weeks, and/or obstetric sonograms

Parity (mean ( SD):  Breast stimulation, 0.79 ( 1.04; control, 0.84 ( 1.10

Bishop score (mean ( SD):  Breast stimulation, 4.67 ( 2.27; control, 4.15 ( 2.34


	1)  Apgar scores < 7 at 1 minute

2)  Apgar scores < 7 at 5 minutes

3)  Birthweight

4)  Meconium aspiration

5)  Meconium in labor

6)  Inductions

7)  C-sections

8)  Dysmature infant 

9)  Death

10)  Proportion of patients reaching 43 weeks with Bishop score < 8


	1)  Apgar scores < 7 at 1 minute:

Among women delivering at ≤ 42 weeks:

Breast stimulation:  6/95 (6%)

Control:  1/83 (1%)

p = not significant

Among women delivering at > 42 weeks:

Breast stimulation:  1/5 (20%)

Control:  2/17 (12%)

p = not significant

2)  Apgar scores < 7 at 5 minutes:

Among women delivering at ≤ 42 weeks:

Breast stimulation:  1/95 (1%)

Control:  0

p = not significant

Among women delivering at > 42 weeks:

Breast stimulation:  0

Control:  0

3)  Birthweight (mean ( SD):

Breast stimulation:  3594 ( 441 g

Control:  3649 ( 394 g

p = not significant

4)  Meconium aspiration:

Breast stimulation:  0

Control:  0

5)  Meconium in labor:

Among women delivering at ≤ 42 weeks:

Breast stimulation:  25/95 (26%)

Control:  22/83 (26%)

p = not significant

Among women delivering at > 42 weeks:

Breast stimulation:  0

Control:  11/17 (65%)

p < 0.01

6)  Inductions:

Among women delivering at ≤ 42 weeks:

Breast stimulation:  6/95 (6%)

Control:  6/83 (7%)

p = not significant

Among women delivering at > 42 weeks:

Breast stimulation:  0

Control:  2/17 (12%)

p = not significant

7)  C-sections:

Among women delivering at ≤ 42 weeks:

Breast stimulation:  9/95 (9%)

Control:  5/83 (6%)

p = not significant

Among women delivering at > 42 weeks:

Breast stimulation:  0

Control:  5/17 (29%)

p = not significant

8)  Dysmature infant:

Breast stimulation:  3/100 (3%)

Control:  5/100 (5%)

p = not significant

9)  Death:

Breast stimulation:  0/100

Control:  0/100

p = not significant

10)  Proportion of patients reaching 

43 weeks with Bishop score < 8:

Breast stimulation:  5/100

Control:  17/100

p < 0.01


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

(continued on next page)

	
	
	
	
	
	

	Escudero and Contreras, 1997


	Design:  RCT, randomization by table of random numbers

Interventions:  

1)  Misoprostol (n = 53)

Protocol:  Misoprostol 50 μg placed in posterior vaginal fornix.  Dose repeated every 4 hours until adequate labor achieved (≥ 3 contractions of 40-50 seconds each in 10 min).  Maximum total dose 350 μg.  AROM performed as soon as possible.  Patients with arrest of dilatation managed with oxytocin infusion, as below.

2)  Oxytocin (n = 67)

Protocol:  Oxytocin infusion started at 4 mIU/min for 45 minutes, then increased by 2 mIU/min at 15-minute intervals up to 20 mIU/min.

Dates:  Sep 1994 - Mar 1995

Location:  Lima, Peru

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  123

Dropouts:  3 (excluded from analysis due to protocol violations)

Loss to follow-up:  NA

No. of subjects at end:  120

Inclusion criteria:  Obstetric or medical indication for induction; no labor or fetal distress; no previous uterine; singleton pregnancy with vertex presentation; no contraindication to vaginal delivery

Exclusion criteria:  None specified

Age (mean ( SD):  Misoprostol, 27.1 ( 6.1; oxytocin, 25.5 ( 6.0

Race:  NR

Gestational age at entry (mean ( SD):  Misoprostol, 39.0 ( 2.2 weeks; oxytocin, 39.3 ( 2.1 weeks

Dating criteria:  NR

Parity (mean ( SD):  Misoprostol, 0.8 ( 1.2; oxytocin, 0.5 ( 1.0

Bishop score (mean ( SD):  Misoprostol, 2.6 ( 1.5; oxytocin, 2.9 ( 1.5

Other:  Indications for induction:

Preeclampsia:  43%

Postterm:  25%

PROM:  25%

Fetal demise:  4%

Other:  3%


	1)  Apgar scores at 1 minute

2)  Apgar scores at 5 minutes

3)  Birthweight

4)  Interval from induction to delivery

5)  C-sections

6)  Vaginal deliveries within 24 hours

7)  Hyperstimulation

8)  Any labor complication


	1)  Apgar scores at 1 minute (mean ( SD):

Misoprostol (n = 51):  8.0 ( 1.4

Oxytocin (n = 41):  8.0 ( 1.5

p = 1.0000

2)  Apgar scores at 5 minute (mean ( SD):

Misoprostol (n = 51):  9.1 ( 0.9

Oxytocin (n = 41):  9.0 ( 1.3

p = 0.6646

3)  Birthweight (mean ( SD):

Misoprostol (n = 55):  3090.5 ( 556.9 g

Oxytocin (n = 41):  3254.4 ( 493.2 g

p = 0.1378

4)  Interval from induction to delivery (mean ( SD):

Misoprostol:  11.3 ( 6.9 hours

Oxytocin:  8.4 ( 4.1 hours

p = 0.0050

5)  C-sections:

Misoprostol :  10/57 (17.6%)

Oxytocin:  4/63 (6.4%)

p = 0.0560

6)  Vaginal deliveries within 24 hours:

Misoprostol:  45/57 (78.9%)

Oxytocin:  37/63 (58.7%)

p = 0.0017

7)  Hyperstimulation:

Misoprostol:  5/57 (8.8%)

Oxytocin:  0/63 

p = 0.0160

8)  Any labor complication:

Misoprostol:  12/57 (21.1%)

Oxytocin:  5/63 (7.9%)

p = 0.0400


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  -

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (25% of total study population).

Results not stratified by parity.



	
	
	
	
	
	

	Evans, Dougan, Moawad, et al., 1983


	Design:  RCT, method of randomization not described

Interventions:  

1)  Relaxin 4 mg (n = 10)

Protocol:  4-mg pellet inserted into, or placed closely against, the cervix, as permitted by cervical dilatation.  Cervical diaphragm placed behind the pellet to maintain its position until it dissolved (approxi-mately 30 minutes).  Patient then allowed to go home.  Standard management protocol of estriols 3 times per week and NSTs 1-2 times per week was followed.  If patient reached 42 weeks’ gestation, then she was admitted for induction.  

2)  Relaxin 2 mg (n = 13)

Protocol:  Same as above, except that 2-mg pellet used.

3)  Placebo (n = 14)

Protocol:  Same as above, except that placebo pellet used.

Dates:  NR

Location:  Chicago, IL

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  37

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  37

Inclusion criteria:  ≥ 41 weeks gestation; scheduled to undergo oxytocin induction of labor

Exclusion criteria:  None specified

Age (mean ( SD): 

Relaxin 4 mg:  26.0 ( 5.7

Relaxin 2 mg:  23.3 ( 5.4

Placebo:  21.3 ( 4.4

Race:  NR

Gestational age at entry 

(mean ( SD):  

Relaxin 4 mg:  41.0 ( 0.2 weeks

Relaxin 2 mg:  41.2 ( 0.3 weeks

Placebo:  41.1 ( 0.2 weeks

Dating criteria:  NR

Parity (mean ( SD):  

Relaxin 4 mg:  1.0 ( 1.2

Relaxin 2 mg:  1.2 ( 1.1

Placebo:  1.1 ( 0.9

Bishop score:  NR

Other:  Initial cervical coefficient (dilatation x % effacement):

Relaxin 4 mg:  38.0 ( 44.5

Relaxin 2 mg:  49.6 ( 44.4

Placebo:  70.0 ( 62.6


	1)  Apgar scores at 5 minutes

2)  Birthweight

3)  Days to admission

4)  Number admitted in labor

5)  Time to delivery


	1)  Apgar scores at 5 minutes (mean ( SD):

Relaxin 4 mg:  8.6 ( 1.2

Relaxin 2 mg:  9.0 ( 0.4

Placebo:  9.0 ( 0.4

p = not significant

2)  Birthweight (mean ( SD):

Relaxin 4 mg:  3113 ( 447 g

Relaxin 2 mg:  3256 ( 613 g

Placebo:  3245 ( 479 g

p = not significant

3)  Days to admission (mean ( SD):

Relaxin 4 mg:  4.6 ( 1.6

Relaxin 2 mg:  5.3 ( 2.2

Placebo:  5.3 ( 2.1

p = not significant

4)  Number admitted in labor:

Relaxin 4 mg:  3/10 (30%)

Relaxin 2 mg:  7/13 (54%)

Placebo:  6/14 (43%)

p = not significant

5)  Time to delivery (mean ( SD):

Relaxin 4 mg:  11.3 ( 7.2 hours

Relaxin 2 mg:  7.7 ( 5.0 hours

Placebo:  14.8 ( 12.2 hours

p = not significant


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Article describes two trials; only the trial conducted on “postdate” women abstracted here.

Investigators used the “cervical coefficient” (dilatation x % effacement) instead of the Bishop score as a measure of cervical ripeness.  See Hendricks CH, Brenner WE, Kraus G. Normal cervical dilatation pattern in late pregnancy and labor. Am J Obstet Gynecol 1970;106: 1065-82.

Improvement in time to delivery in both nullipara and multipara.

	
	
	
	
	
	

	Farah, Sanchez-Ramos, Rosa, et al., 1997


	Design:  RCT, randomization by computer-generated table of random numbers

Interventions:  

1)  Misoprostol 25 μg             (n = 192)

Protocol:  Tablet placed in posterior vaginal fornix.  Dose repeated every 3 hours until adequate labor achieved (≥ 3 contractions/10 minutes).  Maximum total dose 200 μg, or 8 applications.

2)  Misoprostol 50 μg             (n = 207)

Protocol:  Same as above, except maximum total dose 400 μg.

In both groups, amniotomy performed as soon as cervical dilation permitted.  Patients in active phase of labor with arrest of dilation and those who failed to achieve active labor after the maximum dose of misoprostol were given oxytocin.

Dates:  July 1994 - Sep 1995

Location:  Jacksonville and Gainesville, FL

Setting:  2 university hospitals 

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  430

Dropouts:  31

Loss to follow-up:  NA

No. of subjects at end:  399

Inclusion criteria:  Obstetric or medical indication for induction; Bishop score < 5; no active labor or fetal distress; no history of uterine surgery; singleton 3rd-trimester pregnancy; vertex presentation; no contraindication to vaginal delivery; no contra-indication to prostaglandins

Exclusion criteria:  None specified

Age (mean ( SD):  25 μg, 23.8 ( 6.2; 50 μg, 23.7 ( 6.4

Race:  25 μg, 52% non-White;   50 μg, 59% non-White

Gestational age at entry (mean ( SD):  25 μg, 28.9 ( 2.3 weeks;   50 μg, 38.4 ( 2.8 weeks

Dating criteria:  NR

Parity:  25 μg, 59% nulliparous;  50 μg, 60% nulliparous

Bishop score:  25 μg, 86% < 6;  50 μg, 88% < 6

Other:  Indications for induction:

PROM:  27%

Pregnancy-induced hypertension:

22%

Postterm:  14%

IUGR:  8%

Abnormal FHR:  5%

Diabetes mellitus:  3%

Other:  21%


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Cord pH < 7.6

4)  Mean cord pH

5)  Admission to NICU

6)  Interval from induction to delivery

7)  C-sections

8)  Tachysystole

9)  Hyperstimulation

10)  Delivery within 24 hours


	1)  Apgar score < 7 at 1 minute:

25-μg dose:  33/192 (17.2%)

50-μg dose:  39/207 (18.8%)

p = not significant

2)  Apgar score < 7 at 5 minutes:

25-μg dose:  1/192 (0.5%)

50-μg dose:  7/207 (3.4%)

p = 0.07

3)  Cord pH < 7.6:

25-μg dose:  13/192 (6.8%)

50-μg dose:  27/207 (13.0%)

p = 0.04

4)  Mean cord pH (( SD):

25-μg dose:  7.26 ( 0.07

50-μg dose:  7.25 ( 0.09

p = not significant

5)  Admission to NICU:

25-μg dose:  11/192 (5.7%)

50-μg dose:  23/207 (11.1%)

p = 0.07

6)  Interval from induction to delivery (mean ( SD):

25-μg dose:  970 ( 684 minutes

50-μg dose:  826 ( 554 minutes

p = 0.02

7)  C-sections:

25-μg dose:  23/192 (12%)

50-μg dose:  33/207 (15.9%)

p = not significant

8)  Tachysystole:

25-μg dose:  30/192 (15.6%)

50-μg dose:  68/207 (32.8%)

p = 0.0001

9)  Hyperstimulation:

25-μg dose:  10/192 (5.2%)

50-μg dose:  12/207 (5.8%)

p = not significant

10)  Delivery within 24 hours:

25-μg dose:  79/192 (41.1%)

50-μg dose:  101/207 (48.8%)

p = not significant


	QUALITY SCORE: 

Randomized:  +

Method of randomization: +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery: +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (14% of total study population).

Sample size estimates based on incidence of tachysystole.

Differences in indications for C-sections (e.g., fetal distress 30% 25 μg vs. 48.5% 50 μg; difference not significant, but study underpowered).

(continued on next page)

	
	
	
	
	
	

	Fletcher, Mitchell, Frederick, et al., 1994


	Design:  RCT, randomization by drawing odd/even numbers in sealed envelopes

Interventions:  

1)  Misoprostol (n = 32)

Protocol:  100-μg tablet placed in posterior vaginal fornix. 

2)  PGE2 (n = 31)

Protocol: 3-mg tablet placed in posterior vaginal fornix.  

In both groups, patients not in labor at 12 hours were sent to the labor ward for oxytocin infusion.

Dates:  Sep-Oct 1992

Location:  Kingston, Jamaica

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  64

Dropouts:  1 (excluded from analysis due to protocol violation)

Loss to follow-up:  NA

No. of subjects at end:  63

Inclusion criteria:  Scheduled for induction

Exclusion criteria:  Known contraindications to vaginal prostaglandins, including a previous scar on the uterus; antepartum hemorrhage; fetal distress; PROM; abnormal lie; cephalopelvic disproportion; any maternal illness for which induction contraindicated

Age (mean ( SD):  Misoprostol, 27.1 ( 6.0; PGE2, 28.0 ( 5.1

Race:  NR

Gestational age at entry (mean ( SD):  Misoprostol, 38.8 ( 2.8 weeks; PGE2, 39.7 ( 1.5 weeks

Dating criteria:  NR

Parity (mean ( SD):  Misoprostol, 0.6 ( 0.8; PGE2, 1.1 ( 1.2

Bishop score (mean ( SD):  Misoprostol, 4.1 ( 2.3; 4.4 ( 2.5

Other:  Indications for induction:

Hypertension:  38%

Postterm:  33%

Diabetes:  11%

Excess weight gain:  3%

Cardiac:  3%

IUGR, previous stillbirth, poor weight gain, eclampsia, low biological profile score, weight loss at term, and unstable lie:  1.6% each


	1)  Apgar scores at 1 and 5 minutes

2)  Perinatal deaths

3)  Time from induction to delivery

4)  Forceps deliveries

5)  Vacuum deliveries

6)  C-sections


	1)  Apgar scores at 1 and 5 minutes (mean):

At 1 minute:

Misoprostol:  7.6

PGE2:  8.3

p = 0.12

At 5 minutes:

Misoprostol:  8.8

PGE2:  9.1

p = 0.45

2)  Perinatal deaths:  None in either group

3)  Time from induction to delivery (mean ( SD):

Misoprostol:  21.8 ( 29.3 hours

PGE2:  32.3 ( 36.6 hours

p = 0.21

4)  Forceps deliveries:

Misoprostol:  1/32 (3%)

PGE2:  0/31

(no p-value reported)

5)  Vacuum deliveries:

Misoprostol:  3/32 (9%)

PGE2:  0/32

(no p-value reported)

6)  C-sections:

Misoprostol:  1/32 (3%)

PGE2:  3/31 (10%)

p = 0.17


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  -

Interventions described:  ??

Mode of delivery:  ??

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (33% of total study population).

Results not stratified by parity.

Study underpowered to detect differences.

(continued on next page)

	
	
	
	
	
	

	Fletcher, Mitchell, Simeon, et al., 1993


	Design:  RCT, method of randomization not described

Interventions:  

1)  Misoprostol (n = 24)

Protocol:  Misoprostol 100 μg powder mixed with sterile gel and placed in posterior vaginal fornix using a syringe.  At 12 hours, patients not in labor were sent to the labor ward for oxytocin infusion.

2)  Placebo (n = 21)

Protocol:  Same as above, except placebo powder 

(0.05 mg ethinyl oestradiol) used instead of misoprostol.

Dates:  NR

Location:  Kingston, Jamaica

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  48

Dropouts:  3

Loss to follow-up:  NA

No. of subjects at end:  45

Inclusion criteria:  Indication for induction; 3rd trimester pregnancy; unripe cervix; no contraindication to prostaglandins

Exclusion criteria:  None specified

Age (mean ( SD):  Misoprostol, 25.8 ( 6.3; placebo, 26.0 ( 4.9

Race:  NR

Gestational age at entry (mean ( SD):  Misoprostol, 39.5 ( 2.2 weeks; placebo, 39.8 ( 1.7 weeks

Dating criteria:  NR

Parity:  Misoprostol, 54% nulliparous; placebo, 43% nulliparous

Bishop score (mean ( SD):  Misoprostol, 3.1 ( 1.5; placebo, 3.1 ( 2.0

Other:  Indications for induction:

Postterm:  51%

Preeclampsia:  27%

Preeclampsia with IUD:  4%

Diabetes mellitus:  7%

IUGR:  2%

UTI: 2%

Rheumatic heart: 2%

Previous stillbirth: 2%

Oligohydramnios: 2%
	1)  Apgar scores at 1 and 5 minutes (for women receiving oxytocin augmentation)

2)  Meconium staining

3)  Fetal tachycardia

4)  Time from induction to delivery

5)  Forceps deliveries

6)  C-sections


	1)  Apgar scores at 1 and 5 minutes (mean ( SD) (for women receiving oxytocin augmentation):

At 1 minute:

Misoprostol (n = 7):  8.1 ( 2.3

Placebo (n = 13):  7.7 ( 2.2

p = 0.34

At 5 minutes:

Misoprostol (n = 7):  8.9 ( 2.2

Placebo (n = 13):  8.9 ( 2.2

p = 0.73

2)  Meconium staining:

Misoprostol:  2/24 (8%)

Placebo:  0/21

p = not significant

3)  Fetal tachycardia:

Misoprostol:  0/24

Placebo:  2/21 (9.5%)

p = not significant

4)  Time from induction to delivery (mean ( SD):

Misoprostol:  15.6 ( 12.5 hours

Placebo:  43.2 ( 20.5 hours

p < 0.001

5)  Forceps deliveries:

Misoprostol:  1/24 (4%)

Placebo:  1/21 (5%)

p = not significant

6)  C-sections:

Misoprostol:  2/24 (8%)

Placebo:  3/21 (14%)

p = not significant
	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (51% of total study population).

Results not stratified by parity.



	
	
	
	
	
	

	Frydman, Lelaidier, Baton-Saint-Mleux, et al., 1992


	Design: RCT, randomized by computer-generated tables

Interventions: 

1) Mifepristone (n = 60), in women from 37.5-41.4 weeks, given as two 200-mg oral doses 24 hours apart

2) Placebo (n = 60) 

In both groups, NST performed each day until day 4, when induction done with vaginal PGE2 if no labor.

Dates: Apr 1990 - Jan 1991

Location: Clamart, France

Setting: Unspecified hospital

Type(s) of providers:  NR

Length of follow-up:  None
	No of subjects at start: 120

Drop-outs:  8

Loss to follow-up:  NA

No of subjects at end: 112

Inclusion criteria: Indication for induction (48% “postdates”); Bishop score < 4

Exclusion criteria: Medical condition; nonvertex presentation; more than one prior cesarean; multiple gestation; premature rupture of membranes

Age (mean ( SD)

Mifepristone: 31 ( 4.1

Placebo: 29 ( 3.6

Gestational age at entry (mean ( SD):

Mifepristone: 39.9 ( 1.2

Placebo: 39.7 ( 1.2

Parity (% nulliparous)

Mifepristone: 65%

Placebo: 60%

Bishop score: NR (100% < 4)


	1) Proportion in spontaneous labor

2)  Bishop score < 4 on day 4

3)  Interval from randomization to start of labor

4) Cesarean delivery

5) Epidural anesthesia

6)  Apgar < 7 at 1 minute

7) Apgar <7 at 5 minutes
	1) Proportion in spontaneous labor:

Mifepristone: 54%

Placebo: 18%

p < 0.001

2)  Bishop score < 4 on day 4:

Mifepristone: 23%

Placebo: 58%

p < 0.001

3)  Interval from randomization to start of labor:

Mifepristone: mean 51 h 45 min

Placebo: mean 74 h 30 min

P < 0.001

4) Cesarean delivery:

Mifepristone: 30%

Placebo: 30%

No detectable differences by indication

5) Epidural anesthesia:

Mifepristone: 73%

Placebo: 82%

p = not significant

6)  Apgar < 7 at 1 minute:

Mifepristone: 5/57

Placebo: 4/55

p = not significant NS

7) Apgar <7 at 5 minutes:

Mifepristone: 0/57

Placebo: 0/55


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  -

Mode of delivery:  +

Sample size:  -

Statistical tests:  -

Gestational age:  +

Dating criteria:  +

Bishop score:  -

Study underpowered to detect differences in categorical outcomes.



	
	
	
	
	
	

	Garry, Figueroa, Guillaume, et al., 2000


	Design:  RCT, patients alternately assigned to one of two study groups

Interventions:  

1)  Castor oil (n = 52)

Protocol:  Single 60-ml oral dose given, diluted in apple or orange juice.

2)  No treatment (n = 48)

Dates:  July 1992 - Feb 1993

Location:  Brooklyn, NY

Setting:  Community hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  103

Dropouts:  3

Loss to follow-up:  NA

No. of subjects at end:  100

Inclusion criteria:  Gestational age 40-42 weeks; Bishop score ≤ 4; no regular uterine contractions

Exclusion criteria:  Ruptured membranes; multiple gestations; oligohydramnios; IUGR; abnormal FHR tracings; biophysical profile score ≤ 8; noncephalic presentation; maternal medical complications

Age (mean ( SD):  Castor oil, 24.8 ( 6.7; no treatment, 24.4 ( 4.9

Race:  NR

Gestational age at entry (mean ( SD):  Castor oil, 284.4 ( 4.2 days; no treatment, 284.7 ( 3.6 days

Dating criteria:  LMP or early U/S (obtained in 1st or 2nd trimester)

Parity:  Castor oil, 42.3% nulliparous; no treatment, 43.8% nulliparous

Bishop score:  NR; score ≤ 4 required for entry into study

Other:  Indications for induction not reported


	1)  Birthweight

2)  Meconium staining

3)  Labor within 24 hours

4)  C-sections


	1)  Birthweight (mean ( SD):

Castor oil:  3486 ( 434 g

No treatment:  3437 ( 420 g

p = 0.56

2)  Meconium staining:

Castor oil:  10.4%

No treatment:  11.5%

p = 

3)  Labor within 24 hours:

Castor oil:  30/52 (57.7%)

No treatment:  2/48 (4.2%)

p < 0.001

4)  C-sections:

Castor oil:  10/52 (19.2%)

No treatment:  4/48 (8.3%)

p = 0.20


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

Results not stratified by parity or by indication for induction.

Study underpowered to detect differences in C-section rate.



	
	
	
	
	
	

	Giacalone, Targosz, Laffargue, et al., 1998


	Design:  RCT, randomization by permutation blocks and sealed envelope

Interventions:  

1)  Mifepristone for cervical ripening (n = 41)

Protocol:  Mifepristone 400 mg given as a single oral dose.  Patients re-examined 24 and 48 hours later.  If Bishop score ≥ 6, then patient induced with  oxytocin and amniotomy.  If Bishop score < 6, then cervical ripening/induction considered to have failed, and patient managed in accordance with physician’s “usual induction techniques.”  FHR tracing done at each exam visit and during labor.

2)  Placebo (n = 42)

Protocol:  Same as above, but with identical placebo used in place of mifepristone.

Dates:  Jan 1991 - Feb 1992

Location:  Montpellier and Nantes, Frances

Setting:  2 university hospitals

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  Follow-up visit scheduled for neonates 1-2 months after birth


	No. of subjects at start:  84

Dropouts:  1

Loss to follow-up:  7 (not available for 1-2 month follow-up)

No. of subjects at end:  76

Inclusion criteria:  Gestational age ≥ 41 weeks and 3 days; Bishop score < 6; labor induction post-ponable for 48 hours

Exclusion criteria:  Contra-indication to vaginal delivery; multiple gestation; > 4 previous deliveries; uterine scar; premature rupture of the membranes; FHR abnormality; impaired renal, adrenal, or hepatic function; corticosteroid therapy during pregnancy; abnormal hemostasis; anticoagulant therapy

Age (mean ( SD):  Mifepristone, 28.5 ( 4.3; placebo, 28.3 ( 5.0

Race:  NR

Gestational age at entry:  NR; at delivery mifepristone, 41.5 ( 0.2 weeks; placebo, 41.6 ( 0.2 weeks

Dating criteria:  NR

Parity:  Mifepristone, 20/41 (49%) nulliparous; placebo, 20/42 (48%) nulliparous

Bishop score (median, with range):  Mifepristone, 3 (1 to 5); placebo, 3 (1 to 5)


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Birthweight

4)  Umbilical artery pH < 7.2

5)  Glycemia ≤ 40 mg/dL

6)  Cortisol levels

7)  Post-natal abnormalities

8)  C-sections

9)  Cervical ripening in patients with Bishop   score < 6

10)  Instrumental delivery

11)  Time to onset of labor

12)  Time to delivery (excluding C-sections)


	1)  Apgar score < 7 at 1 minute: 

Mifepristone:  3/41 (7.3%)

Placebo:  2/42 (4.8%)

p = not significant

2)  Apgar score < 7 at 5 minutes:

Mifepristone:  0

Placebo:  0

3)  Birthweight (mean ( SD):

Mifepristone:  3418 ( 380 g

Placebo:  3502 ( 364 g

p = not significant

4)  Umbilical artery pH < 7.2:

Mifepristone:  3/41 (7.3%)

Placebo:  2/42 (4.8%)

p = not significant

5)  Glycemia ≤ 40 mg/dL:

Day 1:

Mifepristone:  1/41 (2.4%)

Placebo:  6/42 (14.3%)

p = not significant

Day 2:

Mifepristone:  1/41 (2.4%)

Placebo:  1/42 (2.4%)

p = not significant

6)  Cortisol levels (median, with range):

Mifepristone:  153.5 nmol/L (42 to 537)

Placebo:  94.5 nmol/L (28 to 223)

(no p-value reported)

7)  Post-natal abnormalities (at 1-2 month follow-up):

Mifepristone:  5/38 (13%)

Placebo:  2/38 (5.3%)

p = 0.42

8)  C-sections:

Mifepristone:  7/41 (17%)

Placebo:  6/42 (14.3%)

p = not significant

9)  Cervical ripening in patients with Bishop score < 6:

Mifepristone:  7/41 (17.1%)

Placebo:  17/42 (40.4%)

p = not significant

10)  Instrumental delivery:

Mifepristone:  9/41 (22%)

Placebo:  6/42 (14.3%)

(no p-value reported)

11)  Time to onset of labor (median, with range):

Mifepristone:  31.7 hours (9.5 to 117.8)

Placebo:  53.9 hours (2.5 to 192.0)

p = 0.02

12)  Time to delivery (excluding C-sections) (median, with range):

Mifepristone:  31.3 hours (13.2 to 123.3)

Placebo:  58.5 hours (5.8 to 193.7)

p = 0.02


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not stratified by parity.

(continued on next page)

	
	
	
	
	
	

	Gottschall, Borgida, Mihalek, et al., 1997


	Design:  RCT, randomization by random-numbers table and sealed envelopes

Interventions:  

1)  Misoprostol (n = 38)

Protocol:  100 μg placed in posterior vaginal fornix.  

2)  PGE2 gel (n = 37)

Protocol:  PGE2 gel (5 mg) placed in posterior vaginal fornix by syringe.

In both groups, patients were re-examined at 6 hours after placement of study medication.  If patient in labor (≥ 3 contractions/10 minutes, with changes in cervical dilatation), then amniotomy performed.  If patient not in labor, then oxytocin augmentation initiated.

Dates:  Nov 1995- Aug 1996

Location:  New Britain, CT

Setting:  Community hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  75

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  75

Inclusion criteria:  Indication for cervical ripening and induction; live, singleton fetus; cephalic presentation; intact membranes; reactive FHR tracing; no contra-indications to a vaginal delivery

Exclusion criteria:  Previous uterine scar; allergy to prostaglandin agents

Age (mean ( SD):  Misoprostol, 28.4 ( 5.7; PGE2, 26.9 ( 6.4

Race:  NR

Gestational age at entry (mean ( SD):  Misoprostol, 39.8 ( 1.7 weeks; PGE2, 39.8 ( 2.2 weeks

Dating criteria:  NR

Parity:  Misoprostol, 61% nulli-parous; PGE2, 68% nulliparous

Bishop score (median):  4, both groups

Other:  Indications for induction:

Postterm:  40%

Preeclampsia:  27%

Oligohydramnios:  16%

IUGR:  7%

Chronic hypertension:  3%

Diabetes:  1%

Other:  7%
	1)  Apgar scores at 1 and 5 minutes

2)  Birthweight

3)  Time from induction to delivery

4)  Delivery by 24 hours

5)  Hyperstimulation

6)  Tachysystole

7)  C-sections


	1)  Apgar scores at 1 and 5 minutes (median):

At 1 minute:

Misoprostol:  8

PGE2:  8

p = not significant

At 5 minutes:

Misoprostol:  9

PGE2:  9

p = not significant

2)  Birthweight (mean ( SD):

Misoprostol:  3438 ( 536 g

PGE2:  3435 ( 591 g

p = not significant

3)  Time from induction to delivery (mean ( SD):

Misoprostol:  14.7 ( 6.4 hours

PGE2:  20.4 ( 10.2 hours

p = 0.005

4)  Delivery by 24 hours:

Misoprostol:  95%

PGE2:  70%

p = 0.005

5)  Hyperstimulation:

Misoprostol:  2.8%

PGE2:  0

p = not significant

6)  Tachysystole:

Misoprostol:  15.8%

PGE2:  2.7%

p = not significant

7)  C-sections:

Misoprostol:  18%

PGE2:  27%

p = not significant


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (40% of total study population).

Sample size estimates based on time to delivery.

Underpowered to detect differences in some outcomes.

Findings similar when nulliparas analyzed separately.



	
	
	
	
	
	

	Graves, Baskett, Gray, et al., 1985


	Design: RCT, randomization method not specified

Interventions:

1)  3 mg PGE2 gel (n = 20) inserted into posterior vaginal fornix via catheter

2)  2 mg PGE2 gel (n = 20)

3)  1 mg PGE2 gel (n = 20)

4) Placebo gel (n = 20)

In all groups, patients monitored for 1 hour after insertion.  If no labor after 12-16 hours, induction with oxytocin ( amniotomy. 

Dates: NR

Location: Halifax, Canada

Setting: University hospital

Providers: Unspecified OB/GYN

Length of follow-up:  None
	No of subjects at start: 80

Drop-outs: 0

Loss to follow-up: NA

No of subjects at end: 80

Inclusion criteria: Gestational age ( 36 weeks; Bishop score ( 4

Exclusion criteria:  regular uterine contractions; contraindication to vaginal delivery; asthma or hypersensitivity to prostaglandins; prior attempts at ripening or induction in this pregnancy; malpresentation; multiple gestation; intrauterine death; polyhydramnios; antepartum hemorrhage; premature rupture of membranes; uterine scar

Age (mean):

3 mg: 27.3

2 mg: 24.7

1 mg: 27.2 

Placebo: 26.8

Race: NR

Gestational age at entry (mean):

3 mg: 38.9

2 mg: 39.0

1 mg: 39.0

Placebo: 40.0

Dating criteria: NR

Parity (% nulliparous):

3 mg: 40%

2 mg: 65%

1 mg: 65%

Placebo: 55%

Bishop score (mean):

3 mg: 2.6

2 mg: 3.0

1 mg: 2.7

Placebo: 2.4 

Other: 18% of subjects induced for prolonged pregnancy


	1)  Change in Bishop score

2)  Labor after gel alone

3)  Cesarean section

4)  Uterine hyper-contractility


	1) Change in Bishop score:

3 mg: 3.8

2 mg: 2.6

1 mg: 2.7

Placebo: 1.4

p < 0.01

2) Labor after gel alone:

3 mg: 50%

2 mg: 25%

1 mg: 5 %

Placebo: 0%

3)  Cesarean section:

3 mg: 20%

2 mg: 25%

1 mg: 35%

Placebo: 15%

4) Uterine hypercontractility:

3 mg: 20%

2 mg: 10%

1 mg: 5%

Placebo: 0%
	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  -

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Underpowered to detect many important differences or trends.

(continued on next page)

	
	
	
	
	
	

	Grünberger and Spona, 1986


	Design:  RCT, method of randomization not described

Interventions:  

1)  PGE2 (1.5 mg) in saline    (n = 15)

Protocol:  PGE2 injected through syringe, using cervical cap.  If labor within 6 hours, then cap removed; if no labor, then administration repeated.  If no labor by 24 hours, then patient crossed over to other treatment group.  Amniotomy performed when labor established and cervix sufficiently dilated (≥ 4 cm).

2)  Placebo (n = 15)

Protocol:  Same as above, but with saline alone

Dates:  NR

Location:  Vienna, Austria

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  30

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  30

Inclusion criteria:  41-42 weeks gestation; unfavorable cervix

Exclusion criteria:  Maternal or fetal risk factors; twin pregnancy; breech presentation; previous C-section; previous surgery on cervix

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age of 41-42 weeks required for entry into study)

Dating criteria:  NR

Parity:  Two groups “equal” (no further information provided)

Bishop score (mean):  PGE2, 4.7; placebo, 4.6


	1)  Treatment failure (neither cervical ripening nor delivery)


	1)  Treatment failure: 

PGE2:  1/15 (6.6%)

Placebo:  10/15 (66.6%)

p < 0.001


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  -

Gestational age:  -

Dating criteria:  -

Bishop score:  +

Results summarized for period before crossover.



	
	
	
	
	
	

	Gupta, Vasishta, Sawhney, et al., 1998


	Design:  RCT, randomization by computer-generated list and sealed envelope

Interventions:  

1)  Stripping of membranes   (n = 50)

Protocol:  Stripping of membranes performed at 38 weeks by digital separation of 2-3 cm of chorionic membranes from lower uterine segment using two circumferential passes of the examining fingers. Performed “under aseptic precautions.”  Patients then followed weekly (no details provided) until delivery or scheduled induction.

2)  Gentle cervical exam (control) (n = 50)

Protocol:  Exam not described.  Performed at 38 weeks “under aseptic precautions.”  Patients then followed weekly (no details provided) until delivery or scheduled induction.

Dates:  NR

Location:  Chandigarh, India

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  100

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  100

Inclusion criteria:  Confirmed gestational age; early confirmation of pregnancy, cephalic presentation; no contraindication to vaginal delivery

Exclusion criteria:  Closed cervix at 38 weeks gestation; known medical disease or medical complications of pregnancy; multiple pregnancy; hydramnios; premature rupture of membranes; vaginal or cervical infection; low-lying placenta; intrauterine fetal death; malpresentation; labor; cephalopelvic disproportion

Age (mean ( SD):  Stripping, 24.46 ( 3.07; control, 23.52 ( 2.55

Race:  NR

Gestational age at entry (mean ( SD):  Stripping, 38.00 ( 0.44 weeks; control, 38.02 ( 0.10

Dating criteria:  NR

Parity:  100% primigravidae

Bishop score:  Stripping, 86% < 6; control, 82% < 6


	1)  Apgar scores at 1 minute

2)  Apgar scores at 5 minutes

3)  Birthweight

4)  Admission to NICU

5)  Stillbirths

6)  Gestational age at onset of labor

7)  Days from intervention to delivery

8)  Pregnancy continuing beyond 40 weeks

9)  Induction of labor

10)  C-sections

11)  Assisted vaginal delivery

12)  Microbiological flora


	1)  Apgar scores at 1 minute (mean ( SD): 

Stripping:  7.80 ( 0.17

Control:  7.74 ( 0.16

p > 0.05

2)  Apgar scores at 5 minutes (mean ( SD):

Stripping:  8.96 ( 0.19

Control:  9.12 ( 0.12

p > 0.05

3)  Birthweight (mean ( SD):

Stripping:  2882 ( 340 g

Control:  2894 ( 420 g

(no p-value reported)

4)  Admission to NICU:

Stripping:  0

Control:  2/50 (4%)

(no p-value reported)

5)  Stillbirths:

Stripping:  1/50 (2%)

Control:  0

p > 0.05

6)  Gestational age at onset of labor (mean ( SD):

Stripping:  38.70 ( 0.63 weeks

Control:  39.83 ( 0.56 weeks

p < 0.001

7)  Days from intervention to delivery (mean ( SD):

Stripping:  4.62 ( 4.15

Control:  11.95 ( 8.27

p < 0.005

8)  Pregnancy continuing beyond 40 weeks:

Stripping:  2/50 (4%)

Control:  17/50 (34%)

(no p-value reported)

9)  Induction of labor:

Stripping:  1/50 (2%)

Control:  16/50 (32%)

p < 0.05

10)  C-sections:

Overall:

Stripping:  6/50 (12%)

Control:  8/50 (16%)

p > 0.05

For fetal distress:

Stripping:  3/50 (6%)

Control:  5/50 (10%)

(no p-value reported)

For nonprogress of labor:

Stripping:  3/50 (6%)

Control:  3/50 (6%)

(no p-value reported)

11)  Assisted vaginal delivery:

Stripping:  13/50 (26%)

Control:  9/50 (18%)

(no p-value reported)

12)  Microbiological flora:

No significant difference in the microbiological flora of cervical swabs (taken at time of intervention and at onset of labor) or the placental membrane in the two groups.


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

(continued on next page)

	
	
	
	
	
	

	Herabutya, Prasert-sawat, and Pokpirom, 1997


	Design:  RCT, blocked randomization scheme

Interventions:  

1)  Misoprostol (n = 60)

Protocol:  100-μg tablet placed in posterior vaginal fornix.  

2)  PGE2 gel (n = 50)

Protocol:  PGE2 gel (1.5 mg) placed via catheter into the endocervix

In both groups, patients re-examined at 12 hours.  Amniotomy carried out if cervix 80% effaced and 3 cm dilated.  Patients who did not enter active labor or who had SROM without adequate uterine contractions were given oxytocin augmentation.  At 24 hours, those still not in labor were sent to the labor ward for induction by amniotomy and oxytocin.

Dates:  May 1995 - Apr 1996

Location:  Bangkok, Thailand

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  110

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  110

Inclusion criteria:  Medical or obstetric indication for induction; singleton pregnancy; cephalic presentation; intact membranes; Bishop score ≤ 4

Exclusion criteria:  None specified

Age (mean ( SD):  Misoprostol, 29.12 ( 4.69; PGE2, 28.18 ( 4.72

Race:  NR

Gestational age at entry (mean (  SD): Misoprostol, 39.33 ( 1.41 weeks; PGE2, 39.74 ( 1.43 weeks

Dating criteria:  NR

Parity: Misoprostol, 73% nulliparous; PGE2, 82% nulliparous

Bishop score (mean ( SD): Misoprostol, 2.22 ( 1.06; PGE2, 2.50 ( 1.15

Other:  Indications for induction:

Preeclampsia:  44%

Postterm:  34%

Decreased fetal movement:  9%

Diabetes mellitus:  4%

IUGR:  3%

Previous dead fetus:  4%

Nonreactive NST:  4%


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Time from induction to delivery

4)  Hyperstimulation

5)  C-sections


	1)  Apgar score < 7 at 1 minute:

Misoprostol:  4/60 (6%)

PGE2:  4/50 (8%)

p = 1.00

2)  Apgar score < 7 at 5 minutes:

Misoprostol:  0/60

PGE2:  1/50 (2%)

p = 0.45

3)  Time from induction to delivery (mean ( SD):

Misoprostol:  19.14 ( 10.64 hours

PGE2:  21.37 ( 13.09 hours

p = 0.33

4)  Hyperstimulation:

Misoprostol:  1/60

PGE2:  0/50

(no p-value reported)

5)  C-sections:

Misoprostol:  19/60 (31.7%)

PGE2:  16/50 (32.0%)

p = 0.87


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (34% of total study population).

Results not stratified by parity.



	
	
	
	
	
	

	Howarth, Funk, Steytler, et al., 1996


	Design:  RCT, randomization by computer-generated list of random numbers and sealed envelopes

Interventions:  

1)  Misoprostol (n = 36)

Protocol:  100 μg misoprostol placed in posterior vaginal fornix. 

2)  PGE2 gel (n = 36)

Protocol:  1 mg PGE2 gel placed in posterior vaginal fornix.

In both groups, second dose administered after 6 hours if cervix remained unfavorable.  Patients not in labor by 12 hours were managed according to their physician’s preference.  C-section was performed for suspected fetal distress.

Dates:  Apr - June 1995

Location:  Pretoria, South Africa

Setting:  University hospital

Type(s) of providers:  General OB/GYN

Length of follow-up:  None


	No. of subjects at start:  72

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  72

Inclusion criteria:  Singleton pregnancy, longitudinal lie; cephalic presentation; fetal well-being; anticipated fetal mass > 2000 g; intact membranes; unfavorable cervix

Exclusion criteria:  Contra-indication to vaginal delivery; previous C-section; parity > 4; contraindication to prostaglandins

Age (median, with range): Misoprostol, 27 (18-41); PGE2, 27 (18-24)

Race:  NR

Gestational age at entry (median, with range):  Misoprostol, 40 weeks (35-43); PGE2, 40 weeks (34-42)

Dating criteria:  NR

Parity (median, with range): Misoprostol, 1 (0-4); PGE2, 1 (0-4)

Bishop score (median, with range):  Misoprostol, 4 (2-7); PGE2, 5 (2-7)

Other:  Indications for induction:

Hypertension:  47%

Postterm:  33%

Other:  19%


	1)  Apgar score at 5 minutes

2)  Birthweight

3)  C-sections

4)  Delivery within 12 hours

5)  Tachysystole


	1)  Apgar score at 5 minutes (median, with range):

Misoprostol:  10 (7-10)

PGE2:  10 (8-10)

p = not significant

2)  Birthweight (median, with range):

Misoprostol:  3220 g (2260-4200)

PGE2:  2880 g (2100-4020)

p = not significant

3)  C-sections

Overall:

Misoprostol:  6/36 (17%)

PGE2:  15/36 (42%)

p < 0.05

For failed induction:

Misoprostol:  1/36 (3%)

PGE2:  6/36 (17%)

p = not significant

For prolonged 1st stage of labor:

Misoprostol:  0/36

PGE2:  7/36 (19%)

p < 0.01

For suspected fetal distress:

Misoprostol:  5/36 (14%)

PGE2:  2/36 (5.5%)

p = not significant

4)  Delivery within 12 hours:

Misoprostol:  30/36 (83%)

PGE2:  13/36 (36%)

p < 0.05

5)  Tachysystole:

Misoprostol:  14/36 (39%)

PGE2:  3/36 (8%)

p < 0.01


	QUALITY SCORE:

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (33% of total study population).

Results not stratified by parity.

42% of patients in the misoprostol group were postdates vs. 25% in the PGE2  group.  Difference not significant, but study underpowered to detect differences at baseline or for outcomes.



	
	
	
	
	
	

	Idrisa, Obisesan, and Adeleye, 1993


	Design:  RCT, patients assigned alternately to one of two treatment groups

Interventions:  

1)  Membrane sweeping        (n = 100)

Protocol:  Membrane sweeping performed at 41 weeks using the examiner’s index finger.  If no labor within 6 days, then patient induced with oxytocin.

2)  Control  (n = 100)

Management of control group not specified

Dates:  Jan 1988 - Dec 1990

Location:  Ibadan, Nigeria

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  200

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  200

Inclusion criteria:  Gestational age 41 weeks; no spontaneous labor

Exclusion criteria:  Contra-indications to vaginal delivery

Age (mean ( SD):  Membrane sweeping, 26 ( 3.1; control, 26 ( 3.3

Race:  NR

Gestational age at time of induction (mean ( SD):  Both groups, 292 ( 2 days

Dating criteria:  2nd trimester U/S

Parity:  NR

Bishop score:  NR


	1)  Birthweight

2)  Perinatal death

3)  Complications

4)  Vacuum extraction/ forceps-assisted delivery

5)  C-sections

6)  Spontaneous labor


	1)  Birthweight (mean ( SD):

Sweeping:  3.05 ( 0.25 kg

Control:  3.05 ( 0.25 kg

p = not significant

2)  Perinatal death:

Sweeping:  0/100

Control:  0/100

p = not significant

3)  Complications:  “No severe maternal or neonatal complication attributable to membrane sweeping was observed.”

4)  Vacuum extraction/ forceps-assisted delivery:

Sweeping:  3/100

Control:  6/100

p = not significant

5)  C-sections:

Sweeping:  2/100

Control:  3/100

p = not significant

6)  Spontaneous labor:

Sweeping:  92/100

Control:  33/100

p < 0.001


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  -

Results not stratified by parity.



	
	
	
	
	
	

	Kadanali, Küçüköz-kan, Zor, et al., 1996


	Design:  RCT, randomization by sealed envelope

Interventions:  

1)  Misoprostol (n = 112)

Protocol:  Misoprostol 100 μg tablet inserted intravaginally in the posterior fornix.  Same dose repeated orally every 2 hours until adequate labor established (at least 3 contractions in 10 minutes).  If labor not achieved by 24 hours, then patient infused with 10 IU oxytocin in 1000 ml 5% glucose solution.  Infusion started at rate of 4 mIU/min and doubled every 30 minutes (to maximum of 32 mIU/min) until contractions began.  If no active labor after 12 hours of oxytocin administration, then C-section performed.

2)  PGE2 gel + oxytocin         (n = 112)

Protocol:  PGE2 gel instilled into cervix.  If no labor after 6 hours, then oxytocin infusion initiated “according to a uniform protocol.”

Dates:  Mar-Aug 1995

Location:  Erzurum, Turkey

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  224

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  224

Inclusion criteria:  Medical or obstetrical indication for induction; no labor or fetal distress; gestational age 37-42 weeks; singleton vertex presentation

Exclusion criteria:  Previous uterine surgery, including C-section; Bishop score ≥ 6

Age (mean ( SD):  Misoprostol, 22.3 ( 5.7; PGE2/oxytocin, 22.5( 5.3

Race:  NR

Gestational age at entry (mean ( SD):  Misoprostol, 38.2 ( 3.4 weeks; PGE2/oxytocin, 38.8 ( 2.8 weeks

Dating criteria:  NR

Parity: Misoprostol, 70% nulliparous; PGE2/oxytocin, 73% nulliparous

Bishop score (mean ( SD): Misoprostol, 4.0 ( 1.4; PGE2/oxytocin, 3.8 ( 1.4

Other:  Indications for induction were as follows:

Postdates:  41%

Preeclampsia:  22%

PROM:  11%

Diabetes:  5%

IUGR:  6%

Other:  15%


	1)  Apgar score < 5 at 5 minutes

2)  Birthweight

3)  Cord pH < 7.16

4)  Vacuum extraction

5)  C-sections for obstetric indication

6)  C-sections for failed induction

7)  Cost per patient

8)  Time to delivery


	1)  Apgar score < 5 at 5 minutes:

Misoprostol:  2/112 (1.8%)

PGE2/oxytocin:  2/112 (1.8%)

p = not significant

2)  Birthweight (mean ( SD):

Misoprostol:  3382 ( 702.3 g

PGE2/oxytocin:  3302 ( 771.9 g

p = not significant

3)  Cord pH < 7.16:

Misoprostol:  8/112 (7.1%)

PGE2/oxytocin:  10/112 (8.9%)

p = not significant

4)  Vacuum extraction:

Misoprostol:  4/112 (3.6%)

PGE2/oxytocin:  5/112 (4.5%)

p = not significant

5)  C-sections for obstetric indication:

Misoprostol:  5/112 (4.5%)

PGE2/oxytocin:  6/112 (5.4%)

p = not significant

6)  C-sections for failed induction:

Misoprostol:  7/112 (6.3%)

PGE2/oxytocin:  15/112 (13.4%)

p = 0.001

7)  Cost per patient:  

Misoprostol:  $1.50

PGE2/oxytocin:  $28.00

(no p-value reported)

8)  Time to delivery (mean ( SD):

Misoprostol:  9.2 ( 2.4 hours

PGE2/oxytocin:  15.2 ( 3.2 hours

p = 0.001
	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Mean gestational age 38 weeks, but 41% induced for “postdates.”

Results not reported separately for subgroup of patients induced for postterm pregnancy (41% of total study population).

Results not stratified by parity.

(continued on next page)

	
	
	
	
	
	

	Kadar, Tapp, and Wong, 1990


	Design:  RCT, randomization by hospital number

Interventions:  

1)  Nipple stimulation (NS)    (n =62)

Protocol:  Women given written instructions for NS and instructed to perform unilateral NS manually each day “for as long as was practically feasible.”  Told to stop NS if contractions occurred more frequently than 5 in 10 minutes if a contractions lasted more than 90 seconds; NS could be resumed once the contractions had abated.

2)  Control (no nipple stimulation) (n = 76)
Dates:  NR

Location:  London, England

Setting:   Outpatient clinic/physician office; university hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  155

Dropouts:  17 (11%)

Loss to follow-up:  NA

No. of subjects at end:  138

Inclusion criteria:  Low-risk pregnancy; ≥ 39 weeks gestation

Exclusion criteria:  None specified; patients withdrawn if pregnancy complications developed during the study

Age (median):  NS, 26.5; control, 25.0

Race:  NS, 81% White; control, 75% White

Gestational age at entry:  Median, 281 days in both groups

Dating criteria:  LMP or U/S before 20 weeks

Parity:  NS, 52% nulliparous; control, 50% nulliparous

Bishop score (median):  Both groups, 5.0


	1)  Birthweight

2)  Spontaneous delivery

3)  Spontaneous labor

4) Postterm deliveries 

 (> 294 days)

5)  Pregnancy duration


	1)  Birthweight (median): 

NS:  3500 g

Control:  3500 g

(no p-value reported)

2)  Spontaneous delivery:

NS:  48/62 (77%)

Control:  64/76 (84%)

(no p-value reported)

3)  Spontaneous labor:

NS:  60/62 (97%)

Control:  70/76 (92%)

(no p-value reported)

4)  Postterm deliveries:

NS:  9/62 (14.5%)

Control:  8/76 (10.5%)

(no p-value reported)

5)  Pregnancy duration (median):

NS:  281 days

Control:  281 days

(no p-value reported)


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

Compliance with nipple stimulation was poor.  70% of the women assigned to the NS group either failed to perform NS altogether or did so for < 2 hours in total.

Survival analysis showed that duration of pregnancy was influenced only by the gestational age at enrollment and the Bishop score at enrollment.  Nipple stimulation did not significantly affect the duration of pregnancy or the frequency of postterm deliveries.

Women assigned to the nipple stimulation group who refused to participate were included with controls in the analysis.



	
	
	
	
	
	

	Kemp, Winkler, and 

Rath, 2000


	Design:  RCT, randomization by stratified block

Interventions:  

1)  PGE2 vaginal gel (2 mg)   (n = 229)

Protocol:  Gel administered in the posterior fornix.  Repeated every 6-8 hours up to 3 times until Bishop score > 7.  When Bishop score > 7, oxytocin administered 8 hours after last PGE2 administration.  If no labor and no improvement in Bishop score after 3 applications of gel, then 24-hour rest, followed by either induction with prostaglandins or C-section, as clinically indicated.  FHR monitored for 2 hours following PGE2 application and intermittently thereafter.

2)  PGE2 intracervical gel   (0.5 mg) (n = 241)

Protocol:  Same as above, except that 0.5-mg gel administered “high into the cervical canal.” 

Dates:  Apr 1995 - July 1997

Location:  Aachen, Germany

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  470

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  470

Inclusion criteria:  Singleton pregnancy; vertex presentation; medical indication for induction   (> 10 days postterm, premature rupture of the membranes, IUGR, hypertension; gestational or pre-existing diabetes); Bishop score  3-4

Exclusion criteria:  Known contraindications for prostaglandins; previous uterine surgery; previous vertical C-section; uterine abnormality; FHR abnormality

Age:  NR

Race:  NR

Gestational age at entry:  NR; vaginal gel, 32.9% > 10 days postterm; intracervical gel, 29.2% > 10 days postterm

Dating criteria:  NR

Parity:  NR

Bishop score:  NR (required to be 3 or 4 for entry into study)


	1)  Apgar score ≤ 7 at 5 minutes

2)  Umbilical artery pH < 7.20

3)  C-sections

4)  Change in Bishop score (before/after 1st administration)

5)  Vaginal delivery within 24 hours

6)  Time from induction to delivery

7)  “Maternal side effects”

8)  Hyperstimulation


	1)  Apgar score ≤ 7 at 5 minutes:

Vaginal gel:  1.3%

Intracervical gel:  2.1%

p = not significant

2)  Umbilical artery pH < 7.20:

Vaginal gel:  12.3%

Intracervical gel:  8.7%

p = not significant

3)  C-sections:

Vaginal gel:  22.3%

Intracervical gel:  26.7%

p = not significant

4)  Change in Bishop score (before/after 1st administration) (mean):

Vaginal gel:  1.9

Intracervical gel:  1.35

p = 0.001

5)  Vaginal delivery within 24 hours:

Vaginal gel:  81.6%

Intracervical gel:  67.8%

p = 0.001

6)  Time from induction to delivery (median):

Vaginal gel:  15.7 hours

Intracervical gel:  19.1 hours

p = 0.01

7)  “Maternal side effects”:

Vaginal gel:  5.7%

Intracervical gel:  6.7%

p = not significant

8)  Hyperstimulation:

Vaginal gel:  14.5%

Intracervical gel:  13.0%

p = not significant


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  -

Sample size:  -

Statistical tests:  +

Gestational age:  -

Dating criteria:  -

Bishop score:  +



	
	
	
	
	
	

	Kramer, Gilson, Morrison, et al., 1997


	Design:  RCT, randomization schedule computer-generated by hospital pharmacy

Interventions:  

1)  Misoprostol (100 μg)        (n = 60)

Protocol:  Misoprostol 100 μg placed in posterior vaginal fornix every 4 hours until adequate uterine contractions achieved (defined as > 200 Montevideo units).  No lubricating gel used to place tablets.  Repeat dosing (up to max of 5 doses) permitted if uterine activity inadequate and fetus tolerating labor.  Oxytocin started if labor had not progressed by 4 hours after last dose of misoprostol.

2)  Oxytocin infusion (n = 66)

Protocol:  Intravenous oxytocin started at an infusion rate of 1 mU/min.  Dose increased every 30 min until adequate uterine activity achieved (> 200 Montevideo units).  Maximal infusion rate permitted was 36 mU/min.

Women in both groups were monitored by external tocodynamometry.  Fetal scalp monitoring, cord blood gas sampling, and admini-stration of terbutaline left to discretion of managing physician.  Amniotomy generally performed at 3-4 cm dilation.

Dates:  June 1995 - Apr 1996

Location:  Albuquerque, New Mexico

Setting:  University hospital

Type(s) of providers:  General OB/GYN resident physicians under direct supervision of faculty member

Length of follow-up:  None


	No. of subjects at start:  130

Dropouts:  4 women excluded from analysis after randomization

Loss to follow-up:  NA

No. of subjects at end:  126

Inclusion criteria:  None stated

Exclusion criteria:  Multiple gestation; nonvertex presentation; abnormal FHR tracing; previous uterine surgery; allergy to misoprostol; history of asthma; digital exam with lubricant immediately before induction; spontaneous uterine contractions more frequently than every 5 minutes; contraindications to vaginal delivery (e.g., active genital herpes, placenta previa)

Age (mean ( SD):  Misoprostol, 26.2 ( 5.9; oxytocin, 25.4 ( 5.7

Race:  NR

Gestational age at entry (mean ( SD):  Misoprostol, 39.6 ( 2.6 weeks; oxytocin, 38.3 ( 3.2 weeks

Dating criteria:  NR

Parity:  

  Misopr

Oxytocin
Nulliparous
     60%

    49%

Primiparous
     20%

    29%

Multiparous
     20%

    22%

Bishop score (% with score ≤ 3):  Misoprostol, 58%; oxytocin, 38%

Other:  Indications for induction 

were as follows:

Preeclampsia:  41%

Postterm:  29%

Oligohydramnios:  11%

Diabetes mellitus:  2%

Fetal growth restriction: 1%

Other:  16%


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Arterial cord blood pH

4)  Birthweight

5)  Vacuum delivery

6)  Forceps delivery

7)  C-section for nonreassuring FHR tracing

8)  C-section for dystocia

9)  C-section for worsening maternal status

10)  Duration of labor

11)  Tachystole

12)  Estimated hospital charges


	1)  Apgar score < 7 at 1 minute:

Misoprostol:  8/60 (13%)

Oxytocin:  12/66 (18%)

p = not significant

2) Apgar score < 7 at 5 minutes:

Misoprostol:  0/60

Oxytocin:  3/66 (5%)

p = not significant

3)  Arterial cord blood pH (mean ( SD):

Misoprostol (n = 16):  7.21 ( 0.08

Oxytocin (n = 9):  7.19 ( 0.16

p = not significant

4)  Birthweight (mean ( SD):

Misoprostol:  3262 ( 679 g

Oxytocin:  3092 ( 786

p = not significant

5)  Vacuum delivery:

Misoprostol:  2/60 (3%)

Oxytocin:  3/66 (5%)

p = not significant

6)  Forceps delivery:

Misoprostol:  6/60 (10%)

Oxytocin:  6/66 (9%)

p = not significant

7)  C-section for nonreassuring FHR tracing:

Misoprostol:  7/60 (12%)

Oxytocin:  4/66 (6%)

p = not significant

8)  C-section for dystocia:

Misoprostol:  6/60 (10%)

Oxytocin:  14/66 (21%)

p < 0.05

9)  C-section for worsening maternal status:

Misoprostol:  0/60

Oxytocin:  1/66 (2%)

p = not significant

10)  Duration of labor (median, with range):

Misoprostol:  585 minutes (120-1890)

Oxytocin:  885 minutes (120-1890)

p < 0.001

11)  Tachystole:

Misoprostol:  42/60 (70%)

Oxytocin:  7/66 (11%)

p < 0.001

12)  Estimated hospital charges (total charges per patient [mean ( SD]):
Misoprostol:  $2081 ( $984

Oxytocin:  $2616 ( $1035

p < 0.005


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  -

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not reported separately for subgroup of patients induced for postterm pregnancy (29% of total study population).

Results not stratified by parity.

4/60 women in the misoprostol group received oxytocin, but were analyzed in intention-to-treat fashion as part of the misoprostol group.

Difference in baseline characteristics suggests problem with randomization.

Underpowered to detect some differences in baseline and other variables.

Sample size estimates based on time to delivery.

(continued on next page)

	
	
	
	
	
	

	Lee, 1997


	Design:  RCT, randomization by sealed envelope 

Interventions:  

1)  Misoprostol (n = 25)

Protocol:  200 μg given intravaginally at 6-hour interval up to a maximum of 

2 doses.  Patient examined every 6 hours and transferred to labor room when “ready for labor.”  If no established labor, then oxytocin given.  If cervix still unripe after 24 hours, then C-section performed.

2)  PGE2 (n = 25)

Protocol:  Same as above, except that PGE2 3 mg used instead of misoprostol.

Dates:  Beginning Jan 1996 (no end date specified)

Location:  Pahang, Malaysia

Setting:  Community hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  50

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  50

Inclusion criteria:  At least term + 10 days’ gestation; para ≤ 3; singleton pregnancy; cephalic presentation; no prior C-section; no contraindication to prostaglandins; uncomplicated gestation; Bishop score ≤ 6

Exclusion criteria:  None specified

Age (mean ( SD):  Misoprostol, 26.3 ( 4.8; PGE2, 26.5 ( 4.4

Race:  Misoprostol, 84% Malay; PGE2, 72% Malay

Gestational age at entry (mean number of days postdate [( SD]):   

Misoprostol, 12.5 ( 2.1 days; PGE2, 12.6 ( 2.6 days

Dating criteria:  NR

Parity (mean ( SD):  Misoprostol, 1.3 ( 1.2; PGE2, 1.1 ( 1.0

Bishop score (mean ( SD):  Misoprostol, 4.1 ( 1.1; PGE2, 4.1 ( 1.2


	1)  Apgar score at 1 minute

2)  Apgar score at 5 minutes

3)  Neonatal complication

4)  Neonatal hospital stay

5)  Moderate meconium aspiration

6)  Established labor rate

7)  Time to delivery

8)  C-sections

9)  Polysystole


	1)  Apgar score at 1 minute (mean ( SD):

Misoprostol:  7.7 ( 0.7

PGE2:  7.6 ( 1.3

p = 0.69

2)  Apgar score at 5 minutes (mean ( SD)

Misoprostol:  8.9 ( 0.4

PGE2:  8.7 ( 1.1

p = 0.39

3)  Neonatal complication:

Misoprostol:  4/25 (16%)

PGE2:  1/25 (4%)

p = 0.17

4)  Neonatal hospital stay (mean ( SD):

Misoprostol:  2.9 ( 2.3 days

PGE2:  2.7 ( 1.0 days

p = 0.69

5)  Moderate meconium aspiration:

Misoprostol:  2/25 (8%)

PGE2:  1/25 (4%)

(no p-value reported)

6)  Established labor rate:

Misoprostol:  23/25 (92%)

PGE2:  16/25 (64%)

p = 0.04

7)  Time to delivery:

Mean ( SD:

Misoprostol:  676.1 ( 411 minutes

PGE2:  874.9 ( 406 minutes

p = 0.09

Delivered by 6 hours:

Misoprostol:  5/25 (20%)

PGE2:  3/25 (12%)

p = 0.35

Delivered by 12 hours:

Misoprostol:  18/25 (72%)

PGE2:  7/25 (28%)

p = 0.047

8)  C-sections:

Misoprostol:  2/25 (8%)

PGE2:  4/25 (16%)

p = 0.33

9)  Polysystole:

Misoprostol:  7/25 (28%)

PGE2:  3/25 (12%)

p = 0.28


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  -

Bishop score:  +

Results not stratified by parity.

(continued on next page)

	
	
	
	
	
	

	Lien, Morgan, Garite, et al., 1998


	Design:  RCT, randomization by computer-generated table of random numbers

Interventions:  

1)  PGE2 gel (n = 43)

Protocol:  PGE2 gel administered into the endocervical canal.  Patient monitored continuously for 

≥ 40 minutes.  If FHR monitoring “reassuring,” then patient instructed to return in 3-4 days for another NST, 

AFI determination, and gel insertion (up to maximum of 4 doses).  Patient induced at 42 weeks, or before then if Bishop score > 9 or “an obstetric factor other than postdate pregnancy developed.”  Obstetric management during labor determined by patient’s obstetrician.

2)  Placebo gel (n = 47)

Protocol:  Same as above, except that identical placebo gel used instead of PGE2 gel.

Dates:  NR

Location:  Anaheim, CA, and Portland, OR

Setting:  1 university hospital and 3 community hospitals

Type(s) of providers:  General OB/GYN; nurse midwives

Length of follow-up:  None


	No. of subjects at start:  92

Dropouts:  2

Loss to follow-up:  NA

No. of subjects at end:  90

Inclusion criteria:  Gestational age ≥ 40 weeks, 3 days; Bishop score ≤ 6; AFI > 5 cm; reactive NST

Exclusion criteria:  Evidence of hyperstimulation; suspicious FHR patterns; ≥ 5 previous deliveries; nonvertex presentation; multiple gestation; previous C-section; major uterine surgery; placenta previa; other contraindications to vaginal delivery

Age (mean ( SD):  PGE2, 25.9 ( 7.0; placebo, 26.4 ( 5.8

Race:  PGE2: 84% White, 12% Hispanic, 5% Asian/Black/other; placebo: 85% White, 6% Hispanic, 9% Asian/Black/other

Gestational age at entry (mean ( SD):  PGE2, 40.9 ( 0.3 weeks; placebo, 40.7 ( 0.3 weeks (p = 0.01)

Dating criteria:  LMP confirmed by either 1st trimester pelvic exam or U/S before 24 weeks

Parity:  PGE2, 67% nulliparous; placebo, 55% nulliparous

Bishop score (median, with range):  PGE2, 3 (1-6); placebo, 

3 (0-5)


	1)  Apgar score ≤ 7 at 5 minutes

2)  Birthweight (mean)

3)  Birthweight > 4000 g

4)  Shoulder dystocia

5)  Gestational age at delivery

6)  Time from enrollment to delivery 

7)  C-sections

8)  Vacuum- or forceps-assisted delivery

9)  Chorioamnionitis

10)  Endometritis


	1)  Apgar score ≤ 7 at 5 minutes:

PGE2:  0

Placebo:  1/47 (2.1%)

p = not significant

2)  Birthweight (mean ( SD):

PGE2:  3765 ( 446

Placebo:  3684 ( 411

p = not significant

3)  Birthweight > 4000 g:

PGE2:  14/43 (32.6%)

Placebo:  7/47 (14.9%)

p < 0.05

4)  Shoulder dystocia:

PGE2:  3/43 (7.0%)

Placebo:  1/47 (2.1%)

p = not significant

5)  Gestational age at delivery (mean ( SD):

PGE2:  41.7 ( 0.5 weeks

Placebo:  41.6 ( 0.4 weeks

p = not significant

6)  Time from enrollment to delivery (mean ( SD):

PGE2:  5.5 ( 3.5 days

Placebo:  6.0 ( 2.8 days

p = not significant

7)  C-sections:

Overall:

PGE2:  6/43 (14.0%)

Placebo:  8/47 (17.0%)

p = not significant

For fetal distress:

PGE2:  0

Placebo:  1/47 (2.1%)

p = not significant

8)  Vacuum- or forceps-assisted delivery:

PGE2:  6/43 (14.0%)

Placebo:  3/47 (6.4%) 

p = not significant

9)  Chorioamnionitis:

PGE2:  5/43 (11.6%)

Placebo:  2/47 (4.3%)

p = not significant

10)  Endometritis:

PGE2:  1/43 (2.3%)

Placebo:  1/47 (2.1%)

p = not significant


	QUALITY SCORE: 

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  -

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  +

Results not stratified by parity.
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