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Abstract
Background: Preterm prelabor rupture of membrane (PPROM) causes maternal and neonatal complications.
Prophylactic antiobiotics were used in the management of PPROM. The objectives of this retrospective study were
to compare clinical course and outcome of PPROM managed expectantly with prophylactic antibiotics and
antenatal corticosteroids with those without prophylactic antibiotics and antenatal corticosteroids.
Results: A total of 170 cases of singleton pregnant women with gestational age between 28–34 weeks suffering
from PROM during January 1998 to December 2009 were included; 119 cases received prophylactic antibiotics and
antenatal corticosteroids while 51 cases did not received prophylactic antibiotics and antenatal corticosteroids.
Median latency period in the study group was significantly longer than in the control group (89.8 vs. 24.3 hours,
P < 0.001). The percentage of patients who did not deliver within 48 hours and within 7 days in the study group
were also significantly higher than in control group (64.7 vs. 31.4%, P < 0.001 and 29.4 vs. 7.8%, P = 0.002,
respectively). Maternal infectious morbidity was comparable between groups (17.6% vs. 13.7%, P = 0.52). Neonatal
infectious morbidity was significantly lesser in study group than control group (21% vs. 35.3%, p = 0.04).
Conclusions: Latency period of PPROM after using prophylactic antibiotics and antenatal corticosteroids increased
while neonatal infectious morbidity was low. But maternal infectious morbidity was not increased. This retrospective
study confirms the benefit of prophylactic antibiotics and antenatal corticosteroids in management of PPROM.
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Background
Prelabor or premature rupture of membranes is defined
as rupture of membranes before onset of labor [1]. Preterm prelabor rupture of membrane (PPROM) is prelabor rupture of membranes that occurs before 37 weeks
gestation. PPROM usually results in preterm birth and
causes 1/3 of preterm birth. PPROM causes complications not only in the neonate but also in the mother [1].
These complications are more common in PPROM of
less than 34 weeks gestation [2].
In the past, management of women with PPROM was
expectant without any medications. Several studies
reported that the latency period after PPROM was 1.54.6 days [3-5]. Fifty to ninety-three percent cases and
69.3-97.3% cases delivered within 48 hours and 7 days
following rupture of membranes, respectively [3-7].
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After two large randomized controlled trials, prolongation of latency period is believed to reduce neonatal
complications [8,9]. Thus, the American College of
Obstetricians and Gynecologists (ACOG) prepares clinical management guidelines and recommends using
prophylactic antibiotics in the expectant management of
PPROM to prolong pregnancy, reduce maternal infectious
morbidity and reduce infectious and gestational agedependent neonatal morbidity. Corticosteroids are recommended to administer in PPROM to reduce the risks of
neonatal prematurity related complications [10,11].
There have been a few reports of the clinical course and
outcome of PPROM after using prophylactic antibiotics
and antenatal corticosteroids. Therefore we retrospectively
reviewed and compared the latency period, maternal and
neonatal morbidity and mortality in patients with PPROM
managed expectantly with prophylactic antibiotics and
antenatal corticosteroids and without prophylactic antibiotics and antenatal corticosteroids.
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Methods
This study was approved by the Research Ethics Committee of the Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand. Medical records of pregnant
women with gestational age (GA) between 28–34
complete weeks with PROM admitted to the Department of Obstetrics and Gynecology, Faculty of Medicine,
Chulalongkorn University, Bangkok, Thailand between
January 1997 and December 2009 were reviewed. Singleton pregnancies with cervical dilatation less than 4 cm.
at admission were reviewed. From year 1998–2009, only
women who received prophylactic antibiotics to prolong
latency period and had a single course of antenatal corticosteroids to induce fetal lung maturity were included
into study group. Two-day’s intravenous ampicillin and
oral macrolide (erythromycin, roxithromycin or azithromycin) followed by five days oral amoxicillin and oral
macrolide (erythromycin, roxithromycin or azithromycin) were used as prophylactic antibiotics. In year 1997,
women who were managed expectantly without prophylactic antibiotics and antenatal corticosteroids were
included as a control group. We excluded cases that had
fetal anomaly or any conditions that would require the
pregnancy to be terminated upon admission including
chorioamnionitis or fetal distress. Cases that received
tocolysis were also excluded. Diagnosis of PPROM was
based on a combination of history, gross leakage of amniotic fluid, ferning test, nile blue test and oligohydramnios by ultrasonogram. Latency period was defined as
the time interval between the rupture of membranes and
delivery. Omphalitis was defined as a localized infection
of the umbilical cord stump [12].
Data on maternal age, gravidity, parity, total number
of antenatal care visits, GA at admission, latency period,
GA at delivery, mode of delivery, maternal and neonatal
outcomes, and duration of hospitalization were extracted
from the medical records of the patients. Demographic
characteristics, latency period, maternal and neonatal
outcomes were compared between groups.

Statistical analysis

Statistical analysis was performed with SPSS software
package version 12.0 (SPSS Inc, Chicago, IL, USA). Data
was presented as mean ± standard deviation (SD), median and percentage. Continuous variables were compared by student t test and Mann–Whitney U test while
chi square test, or Fisher exact test when appropriate,
was used to compare categorical variables. A P-value <
0.05 was considered statistically significant.

Results
A total of 170 cases of PPROM were included; 119 cases
received prophylactic antibiotics and antenatal corticosteroids (study group) while 51 cases did not received
prophylactic antibiotics and antenatal corticosteroids
(control group). Demographic characteristics are shown
in Table 1. There were no statistical differences between
study and control groups for age, parity, total number of
antenatal care visits and GA at admission.
Clinical course and maternal morbidity are shown in
Table 2. Median latency period in the study group was
significantly longer than in control group (89.8 vs.
24.3 hours, P < 0.001). The percentage of patients who
did not deliver within 48 hours and within 7 days in the
study group were also significantly higher than in control group (64.7% vs. 31.4%, P < 0.001 and 29.4% vs.
7.8%, P = 0.002, respectively). The number of pregnancy
that reached 34 weeks were 31 (26.1%) and 15 (29.4%) in
the study and control group, respectively (P = 0.07). And
the number of pregnancy that reached 37 weeks were 1
(0.8%) and 0 (0%) in the study and control group, respectively (P = 1.00). GA at delivery was comparable.
Median day of hospitalization in study group was significantly longer than in control group. Maternal infectious
morbidity such as chorioamnionitis, postpartum metritis
and surgical wound infections were comparable between
groups. There was no maternal death in both groups.
Neonatal outcome is shown in Table 3. There were no
significant differences between study and control groups

Table 1 Demographic characteristics between groups
Characteristics

Study group
(n = 119)

Control group
(n = 51)

P value

Age

26.8 ± 6.1

26.2 ± 5.4

0.54

0

76 (63.9%)

33 (64.7%)

≥1

Parity

0.91

43 (36.1%)

18 (35.3%)

Total number of antenatal care visits

5.1 ± 2.5

4.8 ± 0.6

GA at admission (weeks)

31.7 ± 1.6

31.8 ± 2.2

0.74

Median (interquartile) GA at admission (weeks)

32 (31, 33)

32 (30, 34)

0.22*

Data presented as mean ± SD or n (%).
GA: gestational age.
* Mann–Whitney U test was used.

0.39
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Table 2 Clinical course and maternal morbidity between groups
Study group (n = 119)

Control group (n = 51)

P value

89.8 (26, 175.3)

24.3 (8.4, 60.3)

< 0.001

> 2 days

77 (64.7%)

16 (31.4%)

< 0.001

> 7 days

35 (29.4%)

4 (7.8%)

0.002

32.5 ± 1.9

31.9 ± 2.2

0.80

Latency periods (hours) median (interquartile)

GA at delivery (weeks)
Mode of delivery

0.30

- Vaginal delivery

82 (68.9%)

31 (60.8%)

- Forceps & vacuum extraction

3 (2.5%)

1 (2%)

- Cesarean section

31 (26.1%)

15 (29.4%)

- Breech assisting

3 (2.5%)

4 (7.8%)

21 (17.6%)

7 (13.7%)

19

6

Maternal infectious morbidity
- Chorioamnionitis
- Metritis

1

1

- Wound infection

1

0

8 (5, 12)

4 (2, 6)

Median day of hospitalization (interquartile)

0.52

< 0.001

Data presented as median (interquartile), mean ± SD or n (%).
GA: gestational age.

for sex, birth weight, Apgar scores, duration of neonatal
hospitalization, neonatal intensive care unit (NICU) stay,
and ventilation assistance. Rates of respiratory distress
syndrome (RDS), intraventricular hemorrhage (IVH),
necrotizing enterocolitis (NEC) and neonatal mortality

were not significantly different between both groups.
Neonatal infectious morbidity including sepsis, pneumonia, meningitis, and omphalitis were significantly less in
the study group than in control group (21% vs. 35.3%,
p = 0.04).

Table 3 Neonatal outcomes between groups
Character

Study group (n = 119)

Control group (n = 51)

- Male

80 (67.2%)

30 (58.8%)

- Female

39 (32.8%)

21 (41.2%)

1944.7 ± 427.4

1896.3 ± 419.8

0.49

22 (18.5%)

8 (15.7%)

0.83

Sex

Birth weight (grams)

P value
0.29

Apgar scores
At 1 minute < 7
At 5 minutes < 7

5 (4.2%)

2 (3.9%)

0.58

8 (5,20)

8 (5, 22)

0.69

RDS

18 (15.1%)

6 (11.8%)

0.73

IVH

2 (1.7%)

1 (2%)

1.00

NEC

3 (2.5%)

2 (3.9%)

0.63

Infectious morbidity

0.04

Median day of
hospitalization (interquartile)

25 (21%)

18 (35.3%)

- Sepsis

10

7

- Pneumonia

9

9

- Meningitis

2

1

- Omphalitis

4

1

NICU stay

38 (31.9%)

16 (31.4%)

0.94

Ventilation assistance

16 (13.4%)

13 (25.5%)

0.05

Mortality

2 (1.7%)

2 (3.9%)

0.58

Data presented as mean ± SD, median (interquartile) or n (%).
RDS: respiratory distress syndrome, IVH: intraventricular hemorrhage, NEC: necrotizing enterocolitis, NICU: neonatal intensive care unit.
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Discussion
This retrospective study compared clinical course and
outcome of PPROM cases managed expectantly with
prophylactic antibiotics and antenatal corticosteroids
with those without prophylactic antibiotics and antenatal
corticosteroids. Latency period was significantly longer
in PPROM cases managed expectantly with prophylactic
antibiotics and antenatal corticosteroids. Neonatal infectious morbidity was significantly lesser in cases managed
expectantly with prophylactic antibiotics and antenatal
corticosteroids. But maternal infectious morbidity was
comparable. This finding supports the benefit of
prophylactic antibiotics and antenatal corticosteroids in
PPROM as shown in previous studies [8,9].
Since 1998, cases diagnosed as PPROM in our institute
were managed expectantly as per recommendation from
ACOG [10,11]. A 7-day course of parenteral ampicillin
and oral therapy with amoxicillin and erythromycin was
used during expectant management of PPROM hoping
to prolong pregnancy and to reduce infectious and gestational age-dependent neonatal morbidity [9-11].
There have been several studies evaluating prophylactic
antibiotics in PPROM [13-15]. Magwali TL et al. used coamoxiclav in their study and found that antibiotics could
prolong latency period and decreased neonatal and maternal morbidity due to sepsis [13]. Ryo E et al. used imipenem/cilastatin sodium in their study and found that
imipenem/cilastatin sodium could prolong the latency
period [14]. August Fuhr N et al. used mezlozillin in their
study and found that antibiotics could prolong latency
period and reduced neonatal infectious morbidity [15].
However, there has been no study evaluating the outcome
of PPROM after the recommendation to use prophylactic
ampicillin and erythromycin.
The usual outcome of PPROM is labor. The latency
period was longer in the study group than in the control
group (3.7 vs. 1.0 days, P < 0.001) which was similar to
previously studies [8,9]. Mercer et al. performed a RCT
study evaluating intravenous ampicillin and erythromycin for 48 hours followed by oral amoxicillin and
erythromycin base for 5 days vs. placebo in PPROM.
They found that antibiotics in the PPROM group had a
longer median time to delivery than the placebo group
(6.1 vs. 2.9 days, P < 0.001) [9]. Kenyon et al. performed
a RCT evaluating erythromycin, co-amoxiclav, both, or
placebo given four times daily for 10 days or until delivery. They found that the use of erythromycin was associated with prolongation of pregnancy in PPROM [8].
This suggests that antibiotics can suppress or prevent
clinically significant intrauterine infection and shorten
latency.
In present study, we found a significant increased
number of patients who did not deliver within 48 hours
and 7 days in study group when compared with a
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control group (64.7% vs. 31.4%, P < 0.001 and 29.4% vs.
7.8%, P = 0.002, respectively). This was similar to previous reports [8,9]. Mercer et al. found a significantly
decreased number of women assigned to antibiotics
compared with placebo delivered within 48 hours (27.3%
vs. 36.6%, P = 0.03) and delivered within 7 days (55.5%
vs. 73.5%, P = 0.001) [9]. Kenyon et al. demonstrated significantly fewer women on erythromycin alone delivered
within 48 hours than did those on placebo (30.5% vs.
40.7%, P < 0.0001) [8].
The maternal infectious morbidity such as chorioamnionitis, metritis and wound infection was not different
between groups in the present study. This is in contrast
to previous studies [8,9]. Mercer et al. [9] found that the
antibiotic group had a lower incidence of clinical amnionitis when compared with placebo (23.0% vs. 32.5%;
P = 0.01). But, the incidence of postpartum endometritis
was similar regardless of antibiotic treatment (11.0% vs.
11.5%; P = 0.85). Kenyon et al. [8] found that the use of
both erythromycin and co-amoxiclav (5.0% vs. 8.4%,
P = 0.001) and any antibiotic (6.2% vs. 8.4%, P = 0.008)
was associated with significantly less uterine infection
than use of placebo.
Neonatal infectious morbidity was significantly
decreased in the antibiotic group in the present study.
Mercer et al. found that maternal antibiotic therapy was
associated with reductions in the incidence of neonatal
pneumonia and sepsis in the group B streptococcus
negative cohort [9]. A broad spectrum of aerobic and
anaerobic bacteria and mycoplasmas have been implicated as causative agents for intrauterine infection in
PPROM [16,17]. Thus, broad spectrum antibiotics
(ampicillin plus erythromycin) are more beneficial in this
condition.
The limitation of this study was retrospective study.
We cannot control the confounding factors. Thus, bias
may have been introduced. However, the demographic
characteristics between groups in present study were not
different. Further RCT comparing different regimens of
antibiotics should be conducted.

Conclusions
Latency period of PPROM after using prophylactic antibiotics and antenatal corticosteroids increased while
neonatal infectious morbidity was low. But maternal infectious morbidity was not increased. This study confirms the benefit of prophylactic antibiotics and
antenatal corticosteroids in management of PPROM.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
VP conceived, carried out experiments and analysed data. LK carried out
experiments. All authors were involved in writing the paper and had final
approval of the submitted and published versions.

Phupong and Kulmala BMC Research Notes 2012, 5:515
http://www.biomedcentral.com/1756-0500/5/515

Page 5 of 5

Acknowledgements
We acknowledge the assistance of medical and nursing staff of Department
of Obstetrics and Gynecology, Faculty of Medicine, Chulalongkorn University
for their help. We also acknowledge Prof. Henry Wilde for editing the
manuscript. The study was supported by Grant for Development of New
Faculty Staff, Chulalongkorn University.
Received: 7 February 2012 Accepted: 17 September 2012
Published: 22 September 2012
References
1. Phupong V, Taneepanichskul S: Prelabour rupture of membranes.
J Paediatr Obstet Gynaecol 2003, 29:25–32.
2. Phupong V, Taneepanichskul S: Outcome of preterm premature rupture of
membranes. J Med Assoc Thai 2000, 83(6):640–645.
3. Phupong V: Clinical course of preterm premature rupture of membranes.
Chula Med J 2000, 44(11):859–866.
4. Nelson LH, Anderson RL, O’Shea TM, Swain M: Expectant management of
preterm premature rupture of the membranes. Am J Obstet Gynecol 1994,
171(2):350–356. discussion 356–358.
5. Mercer BM, Crocker LG, Boe NM, Sibai BM: Induction versus expectant
management in premature rupture of the membranes with mature
amniotic fluid at 32 to 36 weeks: a randomized trial. Am J Obstet Gynecol
1993, 169(4):775–782.
6. Graham RL, Gilstrap LC 3rd, Hauth JC, Kodack-Garza S, Conaster DG:
Conservative management of patients with premature rupture of fetal
membranes. Obstet Gynecol 1982, 59(5):607–610.
7. Cox SM, Williams ML, Leveno KJ: The natural history of preterm ruptured
membranes: what to expect of expectant management. Obstet Gynecol
1988, 71(4):558–562.
8. Kenyon SL, Taylor DJ, Tarnow-Mordi W: Broad-spectrum antibiotics for
preterm, prelabour rupture of fetal membranes: the ORACLE I
randomised trial. ORACLE Collaborative Group. Lancet 2001,
357(9261):979–988.
9. Mercer BM, Miodovnik M, Thurnau GR, Goldenberg RL, Das AF, Ramsey RD,
Rabello YA, Meis PJ, Moawad AH, Iams JD, et al: Antibiotic therapy for
reduction of infant morbidity after preterm premature rupture of the
membranes. A randomized controlled trial. National Institute of Child
Health and Human Development Maternal-Fetal Medicine Units
Network. JAMA 1997, 278(12):989–995.
10. ACOG Practice Bulletin No. 80: premature rupture of membranes. Clinical
management guidelines for obstetrician-gynecologists. Obstet Gynecol
2007, 109(4):1007–1019.
11. ACOG practice bulletin: Premature rupture of membranes. Clinical
management guidelines for obstetrician-gynecologists. Number 1, June
1998. American College of Obstetricians and Gynecologists. Int J
Gynaecol Obstet 1998, 63(1):75–84.
12. Fraser N, Davies BW, Cusack J: Neonatal omphalitis: a review of its serious
complications. Acta Paediatr 2006, 95(5):519–522.
13. Magwali TL, Chipato T, Majoko F, Rusakaniko S, Mujaji C: Prophylactic
augmentin in prelabor preterm rupture of the membranes. Int J Gynaecol
Obstet 1999, 65(3):261–265.
14. Ryo E, Ikeya M, Sugimoto M: Clinical study of the effectiveness of
imipenem/cilastatin sodium as the antibiotics of first choice in the
expectant management of patients with preterm premature rupture of
membranes. J Infect Chemother 2005, 11(1):32–36.
15. August Fuhr N, Becker C, van Baalen A, Bauer K, Hopp H: Antibiotic therapy
for preterm premature rupture of membranes - results of a multicenter
study. J Perinat Med 2006, 34(3):203–206.
16. Mercer BM, Moretti ML, Prevost RR, Sibai BM: Erythromycin therapy in
preterm premature rupture of the membranes: a prospective,
randomized trial of 220 patients. Am J Obstet Gynecol 1992,
166(3):794–802.
17. Broekhuizen FF, Gilman M, Hamilton PR: Amniocentesis for gram stain and
culture in preterm premature rupture of the membranes. Obstet Gynecol
1985, 66(3):316–321.
doi:10.1186/1756-0500-5-515
Cite this article as: Phupong and Kulmala: Clinical course of preterm
prelabor rupture of membranes in the era of prophylactic antibiotics.
BMC Research Notes 2012 5:515.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

