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ABSTRACT

Objective Preterm premature rupture of membranes
(PROM) is responsible for one-third of premature
deliveries and is associated with maternal and neonatal
morbidity and mortality. Several studies have investi-
gated the role of antibiotic therapy in this group of
patients with conflicting results. However, routine mic-
robiological assessment of the lower genital tract and
amniotic cavity was not performed in those studies. Our
purpose was to test the effect of antibiotics in patients
with preterm PROM, according to the presence of mic-
robial invasion of the amniotic cavity (MIAC) and cervi-
covaginal infection.

Study design Between November 1990 and September
1994, patients with preterm PROM between 24 and 34
weeks, without clinical chorioamnionitis and ‘without
labor, were enrolled. Amniocentesis was offered to all
patients and the cervix and vagina were sampled for
microbiological and cytological studies. Patients were
then allocated to receive either clindamycin and gen-
tamicin or placebo for 7 days, and managed expectantly

until 35 weeks unless maternal or fetal indications for

delivery developed. Contingency tables, t-test and non-
parametric statistics were used for analysis.

Results Eighty-eight women with preterm PROM were
randomly aliocated to either antibiotic administration
(clindamycin + gentamicin) (n = 42) or placebo (n = 46).
Patients receiving antibiotics had a longer randomiza-
tion-to-delivery interval than the placebo group
(median 10.5 days, range 0-41 vs. median 4 days, range
0-32, respectively; p < 0.05). This effect was stronger in
patients with cervicovaginal infection only than in
patients with cervicovaginal infection and MIAC. No
differences were observed when cervicovaginal infec-
tion and MIAC were absent. Maternal infectious mor-
bidity was lower in patients who received antibiotics
than in patients receiving placebo (4.8% (2/42) vs.
28.9% (13/45), respectively, p < 0.01). This effect occur-
red particularly markedly in the group with MIAC (anti-
biotic group: 9.1% (2/22) vs. placebo group: 45.5%
(10/22), p<0.01). Neonates born to mothers who
received antibiotics had a lower rate of respiratory dis-
tress syndrome than the placebo group (9.5% (4/42) vs.
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30.2% (13/43), respectively, p < 0.05) and admission to
the intensive care unit was less frequent (54.8% (23/42)
vs. 86.0% (37/43), respectively, p < 0.01). Antibiotic ther-
apy did not modify the rate of neonatal infection or
mortality.

Conclusions Antibiotic administration to patients with
preterm PROM prolongs the duration of pregnancy,
and reduces the rate of maternal infection-related mor-
bidity, the neonatal intensive care unit admission rate
and the frequency of respiratory distress syndrome.

INTRODUCTION

Preterm premature rupture of membranes (PROM) is
the leading identifiable cause of preterm delivery and
is associated with increased maternal and neonatal
morbidity and mortality'?, There is a growing body
of evidence supporting a role for intra-amniotic infec-
tion in the pathogenesis of preterm PROM?. Micro-
organisms are a source of proteases which may
contribute to membrane rupture. Moreover, the host
response, involving activation of decidual macro-
phages and neutrophils, can produce proteases and
cytokines as well as prostaglandins*”, While expres-
sion of degrading proteases is capable of compromis-
ing membrane integrity and causing cervical changes,
prostaglandins stimulate myometrial contractility.

Previous reports have found that microbial inva-
sion of the amniotic cavity (MIAC) is present in one-
third of cases of preterm PROM’. Micro-organisms
isolated from the amniotic fluid in cases of PROM are
similar to those normally found in the lower genital
tract (vagina and cervix). This supports the view that
microbial invasion of the amniotic cavity follows an
ascending pathway.

Several clinical trials have demonstrated that
administration of antibiotics to patients with preterm
PROM prolongs the duration of pregnancy, but find-
ings regarding the reduction in maternal and neonatal
morbidity have been inconsistent® !¢, The purpose of
this study was to investigate (1) the overall efficacy of
antibiotic administration in patients with preterm
PROM; and (2) the specific effect of this therapy in
patients with demonstrated microbial invasion of the

amniotic cavity or cervicovaginal infection.

Quvalle Salas et al.

PATIENTS AND METHODS

Patient population

Between November 1991 and September 1994,
patients identified as having preterm PROM and a
gestational age ranging between 24 and 34 weeks
were asked to participate in this study. Figure 1 shows
a flow diagram describing the trial profile in accord-
ance with the recommendations of the Consolidated
Standards of Reporting Trials (CONSORT) state-
ment'’, Preterm PROM was diagnosed with sterile
speculum examination and a combination of pooling,
ferning, and nitrazine tests. Amniocentesis was
offered to all patients. Since microbiological studies of
amniotic fluid were performed immediately after the
procedure, only patients admitted during normal
working hours were invited to participate in the
study. The protocol was approved by the Human
Investigation Committee of Hospital San Borja
Arriaran. Informed consent was obtained from each
participating patient.

Gestational age assessment was based on men-
strual history when reliable, pelvic examination in the
first trimester consistent with the stated length
of amenorrhea, or ultrasonographic fetal biometry
before 24 weeks. Assessment of cervical dilatation
was made and samples of cervical and vaginal sec-
retions were taken during speculum examination.
Digital vaginal examinations were not performed
underwent obstetric

on admission. All patients

| Elegible patients =276 —l

Not ranaonnzea pauents = 188

| Received antibiotics =42 ’ [ Received placebo =46 \

| !

l Lost to follow-up=0 ‘l

completed treatment
according to protocol =42

Trial profile and patient compliance with treatment

Lost to rotlow-up = 1 I

Completed treatment
according to protocol =45

Figure 1
protocol
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ultrasound for fetal biometry and amniotic fluid
assessment.

Exclusion criteria were as follows: labor, signifi-
cant hemorrhage, abruptio placentae, use of antibiot-
ics within 30 days before screening for this study,
fetal anomaly or death, multiple gestation, docu-
mented allergy to clindamycin or gentamicin, uterine
anomalies, presence of an intrauterine device, fetal
distress, clinical chorioamnionitis, maternal medical
complications necessitating delivery or any condition
precluding expectant management, and intrauterine
growth retardation (< 10th centile for gestational

age).

Microbiological studies

Cervical, vaginal and amniotic fluid samples were
obtained for microbiological studies. After Gram
staining was performed, the cervicovaginal samples
were placed on Stuart media and transport medium
(sucrose—phosphate) buffer. Samples were studied for
the identification of C. rrachomatis, urogenital myco-
plasmas, S. agalactiae and other aerobic and faculta-
tive anaerobic bacteria, according to techniques
described elsewhere!®2!. An endocervical white blood
cell count was performed using fresh samples.

Amniotic fluid was inoculated into pre-reduced
thioglycolate and 2 SP broths. The remaining fluid
was transported to the laboratory in a capped plas-
tic syringe immediately after collection. Cultures for
aerobic and anaerobic bacteria as well as urogenital
mycoplasmas were performed according to methods
previously described??%?,

The diagnosis of bacterial vaginosis was based on
vaginal Gram stain according to the method proposed
by Nugent and colleagues** (evaluation of the fre-
quency of Lactobacillus, Gardnerella vaginalis, Bac-
teroides and Mobiluncus). The presence of these
bacterial morphotypes results in a score between 0
and 10. Any value > 6 was considered diagnostic for

bacterial vaginosis.

Diagnostic criteria for microbial invasion of the
amniotic cavity and cervicovaginal infection

A positive amniotic fluid culture was considered diag-
nostic for microbial invasion of the amniotic cavity.
diagnosed in the

Cervicovaginal infection was

presence of (1) C. trachomatis and/or N. gonor-
rhoeae; (2) urogenital mycoplasmas, aerobic bacteria
or facultative anaerobic bacteria (except Lactobacil-
lus), associated with a white blood cell count
> 10/field at direct microscopic examination (400 x);
and (3) bacterial vaginosis®®, We have previously
demonstrated that bacterial vaginosis and the isola-
tion of mycoplasmas and other potential pathogens
associated with an endocervical white blood cell
count of > 10/field in patients with preterm PROM is
a risk factor for maternal and neonatal infection mor-
bidity?,

Randomization and patient management

Patients who met the criteria for inclusion into this
study and were willing to participate in the trial were
randomized to receive either antibiotics or placebo.

Amniotic fluid was used for microbiological eval-
uation of the amniotic cavity (cultures for aerobic and
anaerobic bacteria as well as mycoplasmas and Gram
stain) and a shake test (Clements) for assessment of
lung maturity. Results of amniotic fluid Gram stain
examination and culture were blinded. However, a
positive amniotic fluid culture for S. agalactiae, Lis-
teria monocytogenes, N. gonorrhoeae and H. influ-
enzae was considered serious enough to warrant
notification of the clinician and initiation of antibiotic
treatment.

After enrollment, patients were managed expec-
tantly until 35 completed weeks. The pregnancy was
terminated if one or more of the following conditions
developed: clinical chorioamnionitis, microbial inva-
sion of the amniotic cavity by Streprococcus agalac-
tiae, Neisseria gonorrhoeae, Haemophilus influenzae
or Listeria monocytogenes, fetal distress, and abrup-
tio placentae. Clinical chorioamnionitis was diag-
nosed following the criteria proposed by Gibbs and
associates®®. The diagnosis required a temperature
elevation to 38°C and two or more of the following
criteria: uterine tenderness, malodorous vaginal dis-
charge, and leukocytosis (> 15 000 cells/mm?). Puer-
peral endometritis was defined as a temperature
elevation to 38°C or higher on two occasions occur-
ring 4 h apart (excluding the day of delivery), with
uterine tenderness, foul-smelling lochia and no other

apparent source of infection. Patients with the
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diagnosis of chorioamnionitis received intrapartum
antibiotics and were delivered. Women with puer-
peral endometritis were also given antibiotics.
Tocolysis and steroids for induction of lung maturity
were not used in this study.

Patients with a positive endocervical or vaginal
culture for Streptococcus agalactiae, Neisseria gonor-
rhoeae or Haemophilus influenzae were treated with
penicillin or ampicillin if delivery was imminent, and

this was repeated if necessary.

Dosage and administration of antibiotics

Patients randomized to the antibiotic group were pre-
scribed the following antibiotics: ¢clindamycin 600 mg
intravenously every 6 h for 48 h and gentamicin
4 mg/kg/day intravenously for 48 h. These agents
were followed by clindamycin 300 mg orally every
6 h for 5days and gentamicin 2 mg/kg/day intra-
muscularly every 12 h for 5 days. Patients rando-
mized to the control group received corresponding

placebos for each drug, both parenterally and orally.

Neonatal management

Pediatricians were aware of the microbiological state
of the amniotic fluid and the study treatment received.
All neonates under 2000 g received parenteral ampi-
cillin and amikacin after the following examinations
were performed: blood cultures, C reactive protein,
blood cell count and differential, and peripheral and
gastric cultures. Antibiotics were stopped if the clini-
cal examination and/or laboratory tests did not de-
monstrate the presence of infection. Neonatal sepsis
was diagnosed in the presence of a positive culture of
blood, urine or cerebrospinal fluid, or clinical signs
and laboratory examinations consistent with the diag-
nosis. Pneumonia was diagnosed in the presence of
clinical and radiological findings. The diagnosis of
respiratory distress syndrome (RDS) required the pre-
sence of respiratory grunting and retracting, an
increased oxygen requirement (FiO; > 0.4), and diag-
nostic radiographic and laboratory findings in the
absence of evidence of other causes of respiratory
disease. Necrotizing enterocolitis was diagnosed in
the presence of abdominal distension and feeding
intolerance for at least 24 h, with clear radiological

evidence of intramural air, perforation, meconium

plug syndrome or specific surgical or autopsy findings
of necrotizing enterocolitis. Intraventricular hemor-
rhage was diagnosed by ultrasonographic examina-

tion of the neonatal head.

Outcome measures

The outcome measures were prolongation of preg-
nancy, maternal infection-related morbidity, birth
weight, neonatal morbidity and admission to the

neonatal intensive care unit.

Sample size calculations

These calculations were based on the expected reduc-
tion of infection-related maternal morbidity. A study
of 320 patients with 160 patients per group was con-
sidered to have an 80% power to detect a 40% reduc-
tion from a 30% incidence of this outcome in the
placebo group (o= 0.05). However, the trial was
stopped after an interim evaluation demonstrated that
patients allocated to the antibiotic group had a better

outcome than patients receiving placebo.

Statistical analysis

Comparisons were performed using the ¥* test,
Fisher’s exact test, t-test or Wilcoxon rank sum test as
appropriate. A p value < 0.05 was considered signifi-
cant. Analysis was performed on an intent-to-treat

basis (including all randomized patients).

RESULTS

Study population profile

Eighty eight patients were enrolled in this trial (Figure
1). Eighty-seven patients completed study medica-
tions. Seven patients were found to have conditions
for exclusion after randomization: four patients in the
antibiotic group (one case of uterine malformation,
one case with failure to obtain a sample of amniotic
fluid, one patient with an intrauterine device and one
case of clinical chorioamnionitis that was present but
overlooked at admission) and three patients in the
placebo group (two cases of lethal fetal malforma-
tions and one case with gestational age < 24 weeks,

which was corrected after the enrollment of the
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patient into the study). All seven patients were man-
aged according to protocol guidelines.

One patient allocated to the placebo group was
lost to follow-up. Table 1 displays the characteristics
of the study population in both randomization
groups. No significant differences in the distribution
of various demographic, obstetric and laboratory
variables were found between the antibiotic and
placebo groups.

Table 1 The patient population according to the study groups.
There were no significant differences between the groups
Antibiotics Placebo
(n=42) (n = 46)
Maternal age (years)
median (SD) 30.5(6.50) 27.7 (6.62)
range 16-43 1540
Parity
primipara 11(26.2%) 16(34.8%)
multipara 31(73.8%) 30(65.2%)

Gestational age at
admission {weeks)
median (SD)

range

29.9(2.46)
24-34

29.7 (2.84)
24.4-34

Mode of delivery

22(52.4%)

20 (47.6%)

24 (53.3%)*
21(46.7%)

vaginal

Cesarean section

*One patient lost to follow up

The overall frequency of microbial invasion of the
amniotic cavity was 50.6% (44/87) and affected both
study groups similarly. All patients with MIAC also
had cervicovaginal infection. Cervicovaginal infection
without MIAC was present in about 23.9% of
patients (10/42 and 11/46 of patients in the antibiotic
and placebo groups, respectively). Of patients in both
groups, 26.1% had neither MIAC nor cervicovaginal
infection.

Table 2 displays the microbiology in patients with
MIAC according to study groups. Ureaplasma urealy-
ticum was the most common microbial isolate,
followed by Mycoplasma hominis, Streptococcus
agalactiae, Gardnerella vaginalis and Streptococcus
viridans. No significant differences in the frequency of
specific micro-organisms between study groups were
observed. Polymicrobial infections were detected in
36.7% (8/22) of patients in the antibiotic group and
50.0% (11/22) of the placebo group. The most
frequent microbial isolates from cervix and vagina in
the antibiotic and placebo groups were Ureaplasma
urealyticum 65.6% (21/32) vs. 81.8% (27/33), Gard-
nerella vaginalis 56.3% (18/32) vs. 57.6% (19/33),
Mycoplasma hominis 25.0% (8/32) vs. 21.2% (7/33)
and Streptococcus agalactiae 12.5% (4/32) vs. 18.2%
(6/33), respectively. Bacterial vaginosis was present in
56.3% (18/32) of patients in the antibiotic group and
45.5% (15/33) in the placebo group.

Table 2 Micro-organisms isolated from the amniotic cavity according to study groups

Antibiotic group (n = 22)

Placebo group (n = 22)

Micro-organism n % n %
Ureaplasma urealyticum 2 54.5 16 72.7
Mycoplasma hominis 3 13.6 3 13.6
Streptococcus agalactiae 2 9.1 2 9.1
Gardnerella vaginalis 3 13.6 3 13.6
Streptococcus viridans 2 9.1 2 10.5
Haemophilus influenzae 2 9.1 2 9.1
Enterococcus sp. 1 4.5 2 9.1
Staphylococcus coagulasa (-) 2 9.1 1 4.5
Peptostreptococcus angerobius 2 9.1 2 9.1
Peptostreptococcus asaccharolyticus 0 0 1 4.5
Streptococcus pyogenes 0 0 1 4.5
Bacteroides fragilis 1 4.5 0 0
Bacteroides sp. 1 4.5 0 0
Fusobacterium nucleatum 1 4.5 0 0
Candida albicans 1 4.5 0 0

Mixed flora: 36.7% (8/22) in the antibiotic group, 50.0% (11/22) in the placebo group
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Table 3 Randomization-to-delivery interval (measured in days) according to microbiological state of the amniotic

cavity and lower genital tract

Antibiotics Placebo
Condition present (n=42) (n =45} p Value
All patients
mean (SD) 12.1(10.1) 7.8(7.8)* <0.05
median (range) 10.5(0-41) 4(0-32)
MIAC
mean (SD) 7.0(7.7) 3.7(3.3) NS
median (range) 4.5(0-32) 3(0-14)
Cervicovaginal infection only
mean (SD) 20.4(11.6) 8.7(7.4)* <0.05
median (range) 20 (3-47) 7(2-23)
Without MIAC and without cervicovaginal infection
mean (SD) 14.9 (6.8) 14.2 (9.4) NS
median (range) 12 (8-29) 10 (2-32)

*One patient lost to follow-up; MIAC, microbial invasion of the amniotic cavity; NS, not significant

Maternal outcomes

Overall, patients who received antibiotics had a lon-
ger randomization-to-delivery interval than patients
receiving placebo {median 10.5 days, range 0-41 vs.
median 4 days, range 0-32; p < 0.05). Similar results
were obtained when the analysis was restricted to
patients with cervicovaginal infection only (median
20 days, range 3-41 vs. median 7 days, range 2-23;
p < 0.05). No significant differences were observed in
patients with MIAC and in cases without cervicovagi-
nal infection and without MIAC (Table 3).

Maternal  infection-related morbidity (clinical
chorioamnionitis and puerperal endometritis) was sig-
nificantly lower in patients who received antibiotics
than in patients who received placebo (4.8% (2/42)
vs. 28.9% (13/45), respectively, p < 0.01, Table 4). In
patients with MIAC, the rate of clinical choricam-
nionitis was lower in the antibiotic group than in the
placebo group (9.1% (2/22) vs. 45.5% (10/22), res-
pectively, p < 0.01, Table 3). No significant differ-
ences in the rate of clinical chorioamnionitis were
observed when the analysis was restricted to patients
with cervicovaginal infection only. Patients without
either cervicovaginal infection or MIAC did not
develop infection-related morbidity (Table 5).

Pregnancy was interrupted in 14.3% of patients
who received antibiotics (6/42: four for fetal distress

and two for clinical chorioamnionitis) and 33.3% of
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Table 4 Maternal infection-related morbidity according to
study grouns

Antibiotics  Placebo~
(n=42) (n =45) p Value
Clinical 2(4.8%) 11(244%) <0.01
chorioamnionitis
Puerperal _ 0 2(4.4%) NS
endometritis
Total 2(4.8%) 13(289%) <0.01

*One patient lost to follow-up; NS, not significant

patients receiving placebo (15/45: 11 for clinical
chorioamnionitis, two for fetal distress and two for
abruptio placentae). Thirty five weeks of pregnancy
was reached by 19.0% (8/42) of patients allocated to
receive antibiotics and 6.7% (3/45) of patients who
received placebo (p > 0.05).

Neonatal outcomes

No significant differences in the rate of neonatal
infection-related morbidity (bronchopneumonia and
necrotizing enterocolitis) could be detected (14.3%
(6/42) vs. 11.6% (5/43), respectively, p > 0.05). Simi-
lar results were obtained when the analysis was res-
tricted to newborns whose mothers had MIAC or
cervicovaginal infection. The most frequent micro-

bial isolates from amniotic fluid in cases of neonatal
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infection were Streptococcus agalactiae (n = 3),
Mycoplasma hominis (n =2} and Haemophilus in-
fluenzae (n = 1). No neonatal infection was observed
in cases without cervicovaginal infection and without
MIAC.

Birth weight was higher in patients of the anti-
biotic group than in patients of the placebo group
(1849 + 458.4¢g vs. 1645+ 521.4 ¢, respectively,
p =0.05). The rate of neonatal respiratory distress
syndrome and admission to the intensive care unit
was significantly lower in neonates born to women
who received antibiotics than in patients who received
placebo (RDS: 9.5% (4/42) vs. 30.2% (13/43), res-
pectively, p < 0.03; intensive care admission: 54.8%
(23/42) vs. 86.0% (37/43), respectively, p < 0.01). No
significant differences were observed in the length of

stay in the intensive care unit (Table 6).

There were 12 neonatal deaths; seven occurred in
patients who had been allocated to the antibiotic
group and five in patients who were given placebo.
Neonatal infectious morbidity was responsible for
five deaths in the antibiotic group and for three deaths
in the placebo group. There was one stillbirth in the
placebo group.

DISCUSSION

The results of this trial confirm previously published
results about the usefulness of antibiotic administra-
tion in patients with preterm PROM. Moreover, we
have added microbiological information of the cervix,
vagina and amniotic cavity to define the group(s) in
which this therapy is more likely to have a beneficial

effect. The present study demonstrates that antibiotic

Table 5 Maternal infection-related morbidity according to microbiological state of the amniotic cavity and lower genital

tract
Maternal infection-related morbidity
_Ant|biotics Placebo
(n=42) (n =45) p value
All patients 2/42 (4.8%) 13/45 (28.9%)* < 0.01
Microbial invasion of the amniotic cavity 2/22 (9.1%) 10/22 (45.5%) < 0.01
Cervicovaginal infection only 0/10 (0%) "3/10 (30%)* NS
Without MIAC and without cervicovaginal infection 0/10(0%) 0/13(0%) NS
MIAC, microbial invasion of the amniotic cavity; NS, not significant; *one patient lost to follow-up
Table & Neonatal outcome according to study groups
Antibiotics Placebo*
(n=42) (n=43) p value
Neonatal weight (g)
mean (SD) 1849 (458.4) 1645 (521.4) 0.05
median (range) 1825 (980-2820) 1670(450-2750)
Admission to intensive care unit 23 (54.8%) 37 (86.0%) < 0.01
Intensive care stay** (days)
mean (SD) 6.7 (9.12) 13.2(19.7) NS
median (range) 4(1-42) 7 (1-106)
Respiratory distress syndrome 4(9.5%) 13 (30.2%) < 0.05
Pneumonia 6(14.3%) 4 (9.3%) NS
Neonatal sepsis 1(2.4%) 3(7.0%) NS
Intraventricularhemorrhage 3(7.1%) 7(16.3%) NS
Necrotizing enterocolitis 0(0%) 1(2.3%) NS
Neonatal death 7(16.7%) 5(11.4%)" NS

*One patient lost to follow-up, one stilibirth and one neonatal death occurring 10 min after birth (multiple malformations) were

excluded; **neonatal deaths were excluded (n =12);
significant

Tone patient lost to follow-up and one stillbirth were excluded; NS, not
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administration to women with preterm PROM pro-
longs the pregnancy and reduces the incidence of
maternal infection-related morbidity. Moreover, it
decreases the rate of neonatal respiratory distress syn-
drome and the number of admissions to intensive care
units.

Several clinical trials have previously evaluated the
usefulness of antibiotic prophylaxis in patients with
preterm PROM not in labor (Table 7)*1627-34 In-
dividual examination of these studies shows impor-
tant discrepancies. A recently published meta-analysis
by Mercer and Arheart?® indicates that antibiotic
administration results in a significant prolongation of
the latency period and a reduction in the incidence of
delivery within 1 week of admission, clinical chorio-
amnionitis, postpartum infection, neonatal sepsis,
pneumonia and intraventricular hemorrhage. How-
ever, no improvement could be demonstrated for
other perinatal outcomes such as respiratory distress
syndrome, necrotizing enterocolitis and perinatal
mortality.

Our results about maternal outcomes are in keep-
ing with previously reported data when analyzed
collectively. However, they are at variance with res-
pect to neonatal outcome. Several methodological

differences among trials may account for such con-

flicting results: choice and combination of antibiotics,
strategy of analysis, concomitant use of cortico-
steroids, and sample size limitations. We have chosen
clindamyecin and gentamicin for their activity on most
amniotic fluid micro-organisms, low rate of side-
effects and methods of administration. Our study
only has a 20-30% power to detect a reduction of
40% (the overall reduction rate from meta-analyzed
studies) in the incidence of either neonatal sepsis or
intraventricular hemorrhage. Moreover, pediatricians
were aware of microbiological cultures obtained from
the mother and of treatment arms. Finally, in this
study all newborns with birth weight under 2000 g
received intravenous antibiotics after birth, manage-
ment that may decrease the actual rate of clinically
evident neonatal sepsis.

On the other hand, the reduction observed in the
incidence of respiratory distress syndrome may be
explained by the significant prolongation of preg-
nancy and the corresponding increase in birth weight
with the use of antibiotics. In our study, the overall
median prolongation of pregnancy was 6.5 days
(antibiotic 10.5 days vs. placebo 4 days), while the
weighted mean prolongation of pregnancy for pre-
vious studies was only 3 days. Moreover, our analy-

sis showed significant differences in birth weight

Table 7 Summary of prospective clinical trials of antimicrobial therapy in patients with preterm premature rupture of membranes

(PROM)
Reduction Reduction Reduction Reduction  Reduction in
Prolongation  in maternal in in respiratory in intraven-
of infection neonatal distress necrotizing tricular

Study n pregnancy morbidity sepsis syndrome enterocolitis hemorrhage
Gordon and Weingold, 1974%7 80 — no — — — —
Dunlop et al., 1986%° 48 — no no no no no
Amon et al., 19883 82 no no yes — no no
Morales et al,, 1989° 165 — yes no — no no
Johnston et al,, 19907 85 yes yes yes no no yes
McGregor et al., 1991 55 no no — no no no
Mercer et al, 1992'° 220 no no no no no no
Christmas et af,, 199277 94 yes no — no no no
Kurki et al, 19923 101 — yes — — — —
Blanco et al,, 1993% 306 no — — no — no
Lockwood et al, 1993'6 75 yes no no no — no
Owen et al, 1993" 117 — yes no no no no
Ernest and Givner, 19942 148 no yes no no no no
Lovett et al., 199633 112 yes e yes yes no no
Present study, 1997 88 yes yes no yes no no
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between treated and non-treated groups (means
1849 g vs. 1645 g, respectively). Such differences
were not demonstrated for meta-analyzed studies. In
the present study, discrepancies between incidences of
respiratory distress syndrome should be attributable
only to prolongation of pregnancy, since steroid ad-
ministration was not part of patient management.

Another potential source of discrepancy between
studies is the rate of microbial invasion of the amnio-
tic cavity and cervicovaginal infection. In our study,
amniocentesis was performed successfully in 98.9%
of patients. Importantly, we found that 50.6% of
patients had microbial invasion of the amniotic cav-
ity, the highest prevalence reported in the literature to
date. Although we did not have power enough to
demonstrate that patients with microbial invasion of
the amniotic cavity who received antibiotics had
longer admission-to-delivery intervals (because they
delivered rapidly after admission), we did observe
that antibiotics were associated with a significant
reduction in the rate of maternal infectious morbidity
in this subset of patients. These findings are in keep-
ing with those reported by Mercer and colleagues®,
and stress the importance of establishing the presence
of microbial invasion of the amniotic cavity in
patients with preterm PROM.

We found that 74% of patients had cervicovaginal
infection, which is potentially responsive to anti-
microbial therapy. Indeed, the beneficial effect of anti-
biotics was particularly marked in these patients. On
the other hand, our data show that no cases of micro-
bial invasion of the amniotic cavity occurred in the
absence of cervicovaginal infection. Moreover, no

differences were found between treated and non-

REFERENCES

1. Meis PJ, Ernest JM, Moore ML. Causes of low-
birthweight births in public and private patients. Am
Obstet Gynecol 1987;156:1165-8

2. Gibbs RS, Blanco JD. Premature rupture of the mem-
branes. Obstet Gynecol 1982;60:671-9

3. Anas F, Rodriquez L, Rayne S, Kraus F. Maternal
placental vasculopathy and infection: two distinct sub-
groups among patients with preterm labor and preterm
ruptured membranes. Am | Obstet Gynecol 1993;168:
585-91

4. McGregor J, Lawellin D, Franco-Buff A et al. Protease
production by micro-organisms associated with repro-
ductive tract infection. Am | Obstet Gynecol 1986;
154:109-13

treated groups, in any respect, when patients without
cervicovaginal infection were analyzed. These patients
had longer latency periods than patients with cervi-
covaginal infection and did not appear to benefit from
additional antibiotic treatment. This is the rationale
for proposing that antimicrobial therapy in patients
with preterm PROM should be used in all cases unless
there is demonstration that cervicovaginal infection
is not present. Thus, we have identified a sub-
population of women with preterm PROM which is
more likely to benefit from antibiotic administration.

Finally, there is accumulating evidence that aggres-
sive antimicrobial treatment may be the choice in
patients with preterm PROM. Previous studies using
oral therapy alone have shown prolongation of preg-
nancy but not benefit regarding maternal or neonatal
morbidity''S. Alternatively, studies using prolonged
broad-spectrum intravenous treatment have shown
that this treatment has a positive impact in the inci-
dence of infectious morbidity in the mother and the
newborn” 13,

To date, a growing body of evidence seems to
confirm the benefits of antibiotic administration in
patients with preterm PROM. However, active
debates still exist regarding fundamental issues such
as the route and duration of therapy, the usefulness of
concomitant steroids, and the identification of subsets
of patients in which antibiotic administration may
have a major impact. In this report, we have demon-
strated that only patients with evidence of infection of
the genital tract benefit from antibiotic therapy.
Further investigation directed to the development of
rapid tests in the cervix and vagina may constitute a

practical approach to select such cases.

5. Ojima Y, Ito A, Nagase H, Mori Y. Calmodulin regu-
lates the interleukin-1-induced procollagenase produc-
tion in human uterine-cervical fibroblasts. Biochem
Biophys Acta 1989;1011:61-6

6. Romero R, Quintero R, Oyarzun E et 4/, Intra-amniotic
infection and the onset of labor in preterm premature
rupture of the membranes. Am ] Obstet Gynecol 1988,
159:661-6

7. Gémez R, Ghezzi F, Romero R, Mufioz H, Tolosa ],
Rojas I. Premature labor and intra-amniotic infection.
Clin Perinatol 1995;22:281-342

8. Miller JM, Brazy JE, Gall SA, Crenshaw MC, Jelovsek
FR. Premature rupture of the membranes: maternal and

Prenatal and Neonatal Medicine

221



222

Antibiotic therapy for preterm premature rupture of membranes

10.

11.

13.

14.

16.

17.

18.

19.

20.

21.

Qualle Salas et al.

neonatal infectious morbidity related to betamethasone
and antibiotic therapy. ] Reprod Med 1980;25:173~6
Morales WJ, Angel JL, O’Brien WF, Knuppel RA. Use
of ampicillin and corticosteroids in premature rupture
of the membranes: a randomized study. Obstet Gyne-
col 1989;73:721-6

Johnston MM, Sanchez-Ramos L, Vaughn AJ, Todd
HW, Benrubi DI. Antibiotic therapy in preterm prema-
ture rupture of membranes: a randomized, prospective,
double-blind trial. Am ] Obstet Gynecol 1990;163:
743-7

Owen ], Groome LJ, Hauth J. Randomized trial of
prophylactic therapy after preterm amnion rupture. Am
] Obstet Gynecol 1993;169:976-81

. Ernest JM, Givner LB. A prospective, randomized,

placebo-controlled trial of penicillin in preterm prema-
ture rupture of membranes. Am | Obstet Gynecol
1994;170:516-21

Amon E, Lewis SV, Sibai BM, Villar MA, Arheart KL.
Ampicillin prophylaxis in preterm premature rupture of
the membranes: a prospective randomized study. Ant |
Obstet Gynecol 1988;159:539-43

McGregor JA, French JI, Seo K. Antimicrobial therapy
in preterm premature rupture of membranes: results of
a prospective, double-blind, placebo-controlled trial of
erythromycin. Am J Obstet Gynecol 1991;165:632-40

. Mercer BM, Moretti ML, Prevost RR, Sibai BM. Ery-

thromycin therapy in preterm premature rupture of the
membranes: a prospective, randomized trial of 220
patients. Am ] Obstet Gynecol 1992;166:794-802
Lockwood CJ, Costigan K, Ghidini A, Wein R, Chien
D et al. Double-blind, placebo-controlled trial of piper-
acillin prophylaxis in preterm membranes rupture. Am
] Obstet Gynecol 1993;169:970-6

Begg C, Cho M, Eastwood S et al. Improving the
quality of reporting of randomized clinical trials: the
CONSORT statement. ] Am Med Assoc 1996;276:
637-9

Stamm WE, Harrisson HR, Alexander ER ef al. Diag-
nosis of Chlamydia trachomatis infections by direct
inmunofluorescence staining of genital secretions. Ann
Intern Med 1984;101:638—41

Smith TF, Weed LA, Pettersen GR et al. Recovery of
Chlamydia and genital mycoplasma transported in
sucrose phosphate buffer and urease color test medium.
Health Lab Sci 1977;14:30-4

Wang E, Richardson H. A rapid method for detection
of group B streptococcal colonization: testing at the
bedside. Obstet Gynecol 1990;76:882-5

Villagra E, Martinez MA, Ovalle A. Microbiology of
the genital tract in a high risk obstetric population. Rev
Chil Obstet Ginecol 1994;59:32-8

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Balows A, Hausler W, Hermann K, Isenberg H,
Shadomy H, eds. Manual of Clinical Microbiology, Sth
edn. Washington, DC: American Society for Micro-
biology, 1991

Taylor-Robinson D, Furr PM, Recovery and identifica-
tion of genital tract mycoplasmas. Isr ] Med Sci
1981;17:648-53

Nugent R, Krohn M, Hillier S. Reliability of diagnosing
bacterial vaginosis is improved by standardized method
of Gram stain interpretation. | Clin Microbiol 1991;
29:297-301

Ovalle A, Martinez MA, Giglio MS, Fuentes A, Villab-
lanca E et al. Microbiology of preterm premature rup-
ture of membranes: relationship with maternal and
neonatal morbidity and the rupture of membranes-
delivery interval. Rev Chil Obstet Ginecol 1995;60:
252-62

Gibbs RS, Castillo MS, Rogers PJ. Management of
acute chorioamnionitis. Am | Obstet Gynecol 1980;
136:109-13

Christmas JT, Cox SM, Andrews W, Dax ] ef al. Expec-
tant management of preterm ruptured membranes: ef-
fects of antimicrobial therapy. Obstet Gynecol 1992;
80:759-62

Mercer BM, Arheart KL. Antimicrobial therapy in
expectant management of preterm premature rupture
of the membranes. Lancet 1995; 346:1271-9

Gordon M, Weingold AB. Treatment of patients with
premature rupture of the fetal membranes: {a) prior to
32 weeks; (b) after 32 weeks. Premature rupture of the
membranes — a rational approach to management. In
Reid DE, Christian CD, eds. Controversy in Obstetrics
and Gynecology 1. Philadelphia: WB Saunders, 1974:
424

Dunlop PDM, Crowley PA, Lamont RF, Hawkins DF.
Preterm ruptured membranes, no contractions. ]
Obstet Gynecol 1986;7:92-6

Kurki T, Hallman M, Zilliacus R, Teramo K, Ylikor-
kala O. Premature rupture of the membranes: effect of
penicillin prophylaxis and long-term outcome of the
children. Ami ] Perinatol 1992;9:11-16

Blanco J, Iams J, Artal R et al. Multicenter double-blind
prospective random trial of ceftizoxime vs. placebo in
women with preterm premature ruptured membranes
(PROM). A ] Obstet Gynecol 1993;168: 378

Lovertt S, Weiss J, Diogo M et al. A prospective ran-
domized clinical trial of antibiotic therapy for preterm
premature rupture of membranes. Am J Obstet Gyne-
col 1996;174:306(A-10)

Ovalle S, Martinez MA, Torres J, Cona E, Poblete P.
Parto prematuro con rotura de membranas y transmi-
sion fetal de Haemophilus influenzae. Rev Chil Pediatr
1994:65:158-60

Prenatal and Neonatal Medicine



