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Abstract

Background: Evidence for the benefits of antibiotics in prelabour rupture of membranes (PROM) at term is limited.

Aim: To evaluate the effectiveness of Cefuroxime in mothers with PROM at term undergoing induction of labour  after

12 hours, in reducing feto-maternal and neonatal infections compared to a group without antibiotics.

Methods: We conducted a single centre randomized controlled trial involving 118 participants presented to professorial

Obstetric unit at Teaching Hospital Peradeniya, Sri Lanka. Women with live singleton pregnancies at term (37-42 weeks of

gestation) with PROM for less than 12 hours without uterine activity on admission were recruited. Participants were randomly

allocated to two groups, one with antibiotic coverage (Cefuroxime) and the other without. All mothers were induced with

oxytocin, if labour was not started spontaneously by 12 hours of PROM. Primary study outcomes were development of

chorioamnionitis, postpartum endometritis and neonatal infection.

Results: One mother in the intervention arm (n=60) and two in the control arm (n=58) developed chorioamnionitis. There

were no cases of post-partum endometritis in the intervention arm,  but two were noted in the control arm. One neonate in the

intervention arm and three in the control arm had sepsis. None of these three outcome measures; chorioamnionitis (OR-0.5,

95% CI 0-5.3), neonatal sepsis (OR-0.3, 95% CI 0.0-3.0) and post-partum endometritis (OR - 0.2, 95% CI 0.0-3.9) showed any

significant difference between the two groups. Post-partum sepsis was not reported in both arms. Altogether, there was no

statistically significant difference in maternal infection related morbidities in the intervention (n=60, 1.66%) or the control

group (n=58, 6.89%) (OR-0.3, 95% CI 0.0-2.2).

Conclusions: Use of antibiotics in mothers with term PROM does not provide any significant effect on any of its outcome

measures with induction of labour after 12 hours of membrane rupture, particularly in terms of maternal and neonatal infection

related morbidities.
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Introduction
Prelabour rupture of membranes (PROM) is generally
considered as spontaneous membrane rupture with
leakage of amniotic fluid prior to onset of labour. When
this occurs between 37 to 42 weeks of gestation, it is
termed as “Term PROM”1. It is seen in 10% of all
pregnancies and 84% occurs at term2,3,4. Judicious
assessment of history, clinical findings and investi-
gations are required for its diagnosis. Whenever the
history is suggestive of membrane rupture (dribbling),
its confirmation can be done by visual inspection of
leaking of liquor through the “cervical os” using a sterile
speculum3,6. Even though the reasons are not clear,
ascending infections are thought to play a role in about
1/3rd of term PROM cases2,3,4,7.

Antibacterial properties of amniotic fluid inhibit the
growth of anaerobic and aerobic bacteria. But it is more
prone to become infected with PROM due to migrating
bacteria from vagina8, increasing the risk of foetal,
maternal and neonatal infections. These infections can
be caused by organisms resident in normal vaginal
flora, in addition to the well-recognized pathogens in
foetal, neonatal or maternal infections such as group
B Streptococcus, Neisseria gonorrhoea and Listeria
monocytogenes2.

According to some literature the incidence of
chorioamnionitis in term PROM is about 6 to 10% and
it increases up to 40% when membranes are ruptured
for more than 24 hours8. Subsequent development of
chorioamnionitis is enhanced by labour duration and
number of vaginal examinations. Labour lasting for
more than 24 hours and vaginal examinations more
than 08 are strongly associated with chorioamnionitis
9,10. Other factors which are significantly associated
with chorioamnionitis are meconium stained liquor,
maternal colonization with Group B Streptococcus
(GBS), increase duration of latent period and
primiparity2.

There is no consensus over the use of prophylactic
antibiotics in PROM. Therefore, some may argue that
starting a prophylactic antibiotic for prevention of foetal,
neonatal or maternal infections is important, while
others may disagree.

Limited studies on this area have shown a reduction in
maternal infectious related morbidity (chorioamnionitis
and endometritis) without clear neonatal benefits6,11.
Different antibiotics were used in these studies, such
as IV Cefuroxime and Clindamycin11 and IV Ampicillin
and Gentamycin6.

Cefuroxime is commonly used locally as a therapeutic
and prophylactic antibiotic during pregnancy. It
covers a wide range of organisms including those
associated with intrauterine infections. It is resistant
to beta lactamase enzyme by bacteria, has favourable
pharmacokinetic properties and less in toxicity12. When
given intravenously it can achieve well above its
therapeutic concentrations in infant serum, cord blood
and amniotic fluid in labouring women than when given
orally12,13,14,15. Minimal inhibitory concentration is
achieved when 1st dose is given within two hours prior
to delivery for organisms such as GBS.

A cochrane review in 2012 showed a reduced risk of
uterine infection with routine use of antibiotics in term
PROM but there were no strong evidences on neonatal
infections and complications16. The conclusions of this
review were limited due to small sample sizes and low
maternal infection rates in control groups. The infor-
mation on adverse effects of the antibiotics on mothers
or infants was insufficient too. This review empha-
sized the need of a randomized control trial to assess
the routine use of antibiotics with a broad spectrum
cover in term PROM16. However, the updated Cochrane
review published while this study was ongoing,
showed no evidence of benefit in using antibiotics for
both mothers and the neonates27.

Neither antenatal GBS screening nor rapid tests to
diagnose GBS infection are available in local setup.
Therefore some believe the use of a prophylactic
antibiotic in term PROM is wiser in our setting with
the background of limited neonatal support.

The study aims at identifying whether there are benefits
of antibiotics in PROM on maternal and neonatal
wellbeing are significant on prevention of chorio-
amnionitis, postpartum endometritis/sepsis and
neonatal sepsis. Cefuroxime is used as the prophylactic
antibiotic.

Materials and methods
Trial organization

This study was conducted as a single centre ran-
domized controlled trial in accordance with CONSORT
trial guidelines. It compared the outcomes of mothers
with term PROM and their infants who had antibiotic,
with outcomes of control group; those without
antibiotic.
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CONSORT Flow Diagram
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Study setting, population and participant
recruitment

The study was conducted in the wards 10, 11 and
labour room of the professorial Obstetrics unit at
Teaching Hospital, Peradeniya, Sri Lanka from July
2014 to March 2015.

Pregnant women admitted with PROM at term, who
support inclusion and exclusion criteria, were
recruited.

Informed, written consent was taken from eligible
mothers. They were randomized to receive the antibiotic
or not, using a computer generated randomization table
by the admitting medical officer who was not involved
in further management.

Inclusion and exclusion criteria

The inclusion criteria were gestational age more than
37 and less than 42 weeks (Confirmed by ultra sound
scan (USS) at first trimester), singleton pregnancies
with cephalic presentation, ruptured membranes for
less than 12 hrs and absence of uterine contractions
on admission.

Mothers with fetal anomalies, intra uterine deaths,
placenta praevia, placental abruptions, chorioam-
nionitis, planned or indicated for a caesarean section
(CS) on admission, allergic to cephalosporins or
penicillin and contraindicated for oxytocin usage were
excluded from the study.

Sample size calculation

In the study by Ovalle A11, patients who received the
prophylactic antibiotic showed 1.8% incidence of
chorioamnionitis and puerperal endometritis and
patients who received the placebo showed an incidence
of 16%. Considering the above percentages, the sample
size was calculated using standard formula26.

Expecting a drop rate of 5%, a sample of 124 patients
were planned to recruit for the study with 62 per each
arm.

Trial procedures

The subjects were numbered in order of admission
and categorized into two groups using computer based
randomization table. Vaginal swabs were taken during
speculum examination and digital vaginal examinations

were avoided until onset of labor or induction. Maternal
full blood count and fetal cardiotocogram were done
on admission.

After initial evaluation antibiotics were administered to
mothers assigned to group “A” by nursing officers in
the antenatal ward. Intravenous Cefuroxime 750 mg
08 hourly for 24 hours followed by oral cefuroxime
500 mg 12 hourly for 48 hours were given while there
were no antibiotics for the control group B.

Mothers who had spontaneous onset of labour within
12 hours were sent to the labour room and oxytocin
was used if needed. Mothers without spontaneous
onset of labour by 12 hours of rupture of membranes
were induced with oxytocin; primi gravida with 5 and
multi gravida with 2 units in 500 ml of normal saline,
starting with 10 drops per minute and the rates were
titrated according to contractions with a maximum of
05 contractions per 10 min.

Maternal body temperature (oral), pulse rate, uterine
tenderness and presence of an offensive vaginal
discharge were monitored four hourly. If temperature
was more than 38°C, C Reactive Protein (CRP) and
Full Blood Cell (FBC) count were done. Uterine
tenderness was assessed on relaxed uteruses and fetal
heart rate was monitored every 15 min with a hand
held Doppler.

Vaginal examinations were done every 04 hourly unless
frequent examinations were needed. If signs and
symptoms of chorioamnionitis were detected in control
group, antibiotics were started immediately. For each
case, mode of delivery was decided by considering
the safest option for the mother and the fetus.

In post natal ward mothers and their babies were
assessed for evidences of infection, daily until 3rd day.
Mothers with postpartum fevers (>38°C); even a single
fever spike, were investigated with FBC, CRP and
blood cultures.

Neonates with any symptoms or signs of infection,
were investigated with CRP, FBC and blood cultures.

Definitions
Chorioamnionitis:

Southern Australian Perinatal Practice Guidelines25 were
used for the diagnosis.
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Presence of fever (>38°C) before delivery and two of
the followings,

• Maternal tachycardia >100 bpm
• Fetal tachycardia > 160 bpm
• Uterine tenderness (Assessment done routinely

in all the mothers in labour)
• Offensive vaginal discharge
• Raised CRP > 40 mg/L
• Increased White Blood Cell (WBC)

count > 15 × 109/L

Postpartum endometritis:

Fever (>38°C)24 hours after delivery in the absence of
other maternal causes, with one of the followings6:
Uterine tenderness, WBC count >15 × 109/L, and CRP
> 20mg/ L

Post-partum sepsis:

Fever (>38°C); even a single spike, with a positive
blood culture report6.

Neonatal sepsis:

Raised CRP (>20 mg/L), WBC <5 or >30  × 109/L or
positive blood cultures with atleast one of the follo-
wing6; hypo or hyperthermia, lethargy, poor feeding,
tachypnoea, abdominal bloating or vomiting.

Following parameters were recorded by the medical
officer in the post-natal ward who was unaware of
the patient’s study group.

• Time from PROM to induction of labour

• Time from PROM to delivery

• Time from induction to delivery

• Number of vaginal examinations

• Mode of delivery

• Development of chorioamnionitis

• Postpartum endometritis

Outcomes recorded in newborns were; Apgar score
at 5 min, birth weight, and presence of neonatal sepsis.

Primary and secondary outcomes:

Chorioamnionitis, postpartum endometritis, postpartum
sepsis and neonatal sepsis were the outcomes of the
study.

Statistical analysis

All the outcome measures were analyzed by a person
who was not involved in the research using the
Statistical Package for the Social Sciences (SPSS)
version 20. As the data were normally distributed the
Chi-squared test and the student’s t-test were used to
compare the means and proportions. P value less than
0.05 was considered as statistically significant.

Ethical considerations

Ethical clearance for the study was obtained from the
Ethical Review Committee of Faculty of Medicine,
University of Peradeniya. The study was registered in
Sri Lanka Clinical Trial Registry (SLCTR/2014/013).

Results
A total of 118 subjects were studied. Among them 60
were in the intervention arm (A); with antibiotics and
58 were in the control arm (B), without antibiotics.The
mean age in Group A and B were 27.5 (5.0) and 29
(5.6) respectively (Table 1). Its level of significance
was 0.1. Mean Body Mass Index (BMI) in Group A
was 26.2 (3.3) and was 26.2 (3.4) in group B, with a
level of significance of 0.9. The mean period of
gestation (POG) in Group A and B were 38.8 with
similar SD of 1.1. There was no statistically significant
difference in age, BMI, POG and proportion of primi
gravida between the two groups.

When considering the durations of PROM before
admission, there was no statistically significant
difference between the intervention and control groups
(A -158.0 ±137.5, B -142.5 ± 117.3 p=0.512).
Similarly, there was no statistically significant
difference in Bishop scores of the groups on
admission to the labour room (A - 7.7 ± 2.1, B - 7.6
± 2.0, p=0.507), in the time from onset of PROM to
delivery (A -539.9 ± 243.7, B - 549.7 ± 286.9, p=0.841)
and the duration of labour (A -379.9±187.1, B -
385.5 ± 190.4, p=0.873) (Table 1).

There was no statistically significant difference in the
number of vaginal examinations performed (A-
3.8±1.5, B - 3.8±1.6, p=0.886) and the birth weight
of the neonates in each group (A - 2.8 ± 0.4, B - 2.8
± 0.4, p=0.985). Five mothers in the intervention arm
(n=60) and six mothers in the control arm (n=58) had
caesarean sections on obstetric indications (Table 1),
with no statistically significant difference (p=0.76).
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When indications for caesarean sections were
concerned majority in the intervention arm were due
to fetal distress (n=2) and lack of progress (n=2)
sharing 40% in each, while lack of progress was the
major indication in control arm (n=3, 50%) (Table 2).
One caesarean section in the intervention group and
two in the control group were done due to chorio-
amnionitis. There were no neonates with Apgar scores
of less than seven at 5 minutes in any arm.

Chorioamnionitis

There was a single case of chorioamnionitis in the
intervention arm and two in the control arm (OR-

Intervention group Control group Level of
(n = 60) (n = 58) significance (P)

Age – Mean (SD) 27.5 (5.0) 29 (5.6) 0.124

BMI – Mean (SD) 26.2 (3.3) 26.2 (3.4) 0.999

Parity – Mean (SD) 2 (1.4) 2 (1.4) 0.680

POG – Mean (SD) 38.8 (1.1) 38.8 (1.1) 0.788

ROM prior to include 158 (137.5) 142.5 (117.3) 0.512
into study min Mean (SD)

Bishop score at LR 7.7 (2.1) 7.6 (2.0) 0.507

Mean (SD)

Number of VE 4 (1.5) 4 (1.6) 0.886

Mean (SD)

IOL to delivery time min 379.9 (187.1) 385.4 (190.4) 0.873

Mean (SD)

ROM to delivery time min 539.9 (243.7) 549.7 (286.9) 0.841

Mean (SD)

Birth weight in kg 2.8 (0.4) 2.8 (0.4) 0.985

Mean (SD)

Caesarean sections 5 (8.33%) 6 (10.34%) P=0.76

Table 1.  Summary of demographic and basic clinical details

BMI – Body mass index; IOL – Induction of labour; ROM – Rupture of membranes; VE – Vaginal examinations

0.5,95% CI 0.04-5.27). All the mothers with
chorioamnionitis responded well to the treatment and
were asymptomatic following delivery.

Neonatal sepsis

One neonate in the intervention arm and three in the
control arm developed sepsis (OR-0.3, 95% CI 0.0-
3.0). One septic neonate’s mother in the control arm
had chorioamnionitis before delivery. The other two
mothers in the control arm and the mother of the septic
neonate in the intervention arm did not have any
infection related morbidity during the study period.
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Postpartum endometritis and postpartum sepsis

No one developed postpartum endometritis in the
intervention arm. However, two cases of post-
partum endometritis were seen in the control arm on
day 2 and 3. They were asymptomatic during ante-
partum and intrapartum period. The difference of
postpartum endometritis in the two groups was not
statistically significant (OR - 0.2, 95% CI 0.01-3.88)
(Table 3). None of the mothers developed post-partum
sepsis.

Discussion
Current study revealed that the use of antibiotics prior
to delivery in mothers with term prelabour rupture of
membranes has no significant effect on reducing

maternal or neonatal infection related morbidities with
induction of labour after 12 hours of membrane
rupture.

Occurrence of chorioamnionitis is multifactorial and
hence the incidence is highly variable6,11,17,22. The
incidence of chorioamnionitis in our study was
relatively low; 1.67% in intervention arm and 3.45%
in control arm; compared to studies by Carrach et al
(3.2%, 4.7%)6 and Ovalle A et al (1.8%, 16%)11. Further
it is less than the incidences in “International Multi-
centre Term PROM Study” (6.7%)17 and in studies by
Newton et al22 (4.3%) Soper et al (10.5%, 7.9%)23,24,
which were aiming to find out the impact of PROM.
Early induction and use of strict clinical criteria for
diagnosis might have been the reasons for the low
incidence of chorioamnionitis in our study.

Complication Intervention group Control group OR  (95% CI)
(n = 60) (n = 58)

Chorioamnionitis 01 (1.67%) 02 (3.45%) 0.47 (0.04-5.27)

Postpartum endometritis 00 (0%) 02 (3.45%) 0.19 (0.01-3.88)

Postpartum sepsis 00 00

Maternal infection related morbidity 01 (1.66%) 04 (6.89%) 0.25 (0.03-2.22)

Neonatal sepsis 01 (1.67%) 03 (5.17%) 0.31 (0.03-3.02)

PBU admissions 02 (3.33%) 03 (5.17%) 0.63 (0.1-3.87)

Apgar < 7 at 5min 00 00

Table 3. Postpartum complications

Indication for caesarean section Intervention group Control group

Fetal distress 2 (40%) 2 (33.33%)

Lack of progress 2 (40%) 3 (50%)

Chorioamnionitis 1 (20%) 1 (16.66%)

Table 2. Indications for caesarean sections
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Even though the rate of chorioamnionitis was low in
intervention arm, the difference was not statistically
significant (OR-0.47, 95% CI 0.04-5.27). This was
keeping with the results of the study by Carrach et al6

where intravenous Ampicillin and intramuscular
Gentamycin used as the antibiotic. Similarly the
intervention group had a low rate of endometritis
compared to the control group and the difference was
not significant which is in line with our study.

However, the study by Ovalle A. et al11 showed a
statistically significant difference in maternal infection
related morbidity (Chorioamnionitis and endometritis),
1.8% versus 16% (P <0.05) in intervention and control
arms respectively. Cefuroxime 750 mg intravenously
every 8 h for 48 h, and clindamycin 600 mg intra-
venously every 6 h for 48 h, followed by orally:
cefuroxime 250 mg every 12 h and clindamycin 300
mg every 6 h, up to 24 h were used as the antibiotic in
their study and patients were induced with oxytocin
within 24 h after admission. The late induction; 24
hours after admission might have been the cause for
this difference.

When neonatal outcome is concerned, one neonate in
the intervention arm (n=60) and three neonates in the
control arm (n=58) had sepsis. The difference was
not statistically significant (OR-0.31, 95% CI 0.03-
3.02) which is similar to the findings of the study by
Ovalle A. et al11. However there was a significant
difference in neonatal sepsis in the study by Carrach
et al6.

The revised cochrane review on antibiotics for pre-
labour rupture of membranes at or near term was
published while this study was ongoing. It showed no
evidence of benefit in using antibiotics for both mothers
and the neonates which is compatible with our
conclusion27.

Allergic reactions to cefuroxime were not reported in
any of the cases in the intervention arm.

Conclusions
Use of antibiotics prior to delivery in term PROM has
no significant effects on preventing maternal
postpartum and neonatal complications; particularly in
terms of infection related morbidities with early
induction of labour.

Limitations
A placebo was not used for the control arm due to
logistic and practical constraints, and also the study
outcomes would have been further improved with a
use of confirmatory test to diagnose PROM such as
Amnisure.
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