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Archives of Disease in Childhood, 47, 401. Premature rupture of membranes
and effects of prophylactic antibiotics. A series of 100 infants born after
prolonged rupture of membranes was studied to evaluate the risk of infection to the
infant due to this circumstance alone, and to assess the effect of prophylactic anti-
biotics in its prevention. Evidence of bacterial colonization at birth was limited to

6 cases and no clinical infection ensued. Neonatal infection was uniformly low but
the administration of antibiotics led to clinical candidiasis in 18% and the develop-
ment of a replacement flora of fungi in the intestinal tract in 70%. It is concluded
that the routine administration of prophylactic antibiotics to the infant born in these
circumstances is unnecessary and potentially hazardous.

It is commonly supposed that premature rupture
of the membranes followed by a long interval
before delivery increases the risk of neonatal infec-
tion, particularly 'congenital pneumonia' (Blanc,
1961; Pryles et al., 1963). Recognizing such a
risk and in an attempt to counter it many paediatri-
cians give prophylactic antibiotics routinely to the
neonate when delivery has been delayed for more
than 24 hours after membrane rupture (Bound,
Butler, and Spector, 1956; Anderson et al., 1962).
However, this policy may be mistaken. The degree
of risk to the infant from premature rupture of the
membranes, in the absence of other obstetric
difficulties, has never been satisfactorily assessed,
and even if it were established, there is no clear
evidence from controlled trials that prophylactic
antibiotics are useful in this situation (Petersdorf
et al., 1957). Indeed the overall result oftheroutine
use of prophylactic antibiotics may be an increased
incidence of infection, particularly due to antibiotic
resistant organisms (Price and Sleigh, 1970).
The following study was designed to review the

place of prophylactic antibiotics in the manage-
ment of the neonate after premature rupture of the
membranes.

Material and Methods
The study was carried out at the Elsie Inglis Memorial

Hospital where there are approximately 2100 deliveries
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each year. During the period January to September
1970, 100 infants were bom 24 hours or more after the
initial rupture of the membranes and all of these cases
were included to form the study series.

After each of the study cases, the next infant to be
born in the hospital but delivered within 24 hours of
membrane rupture was observed as a control.
Among the study cases were a number who might be

considered to be at particular risk of neonatal infection
for reasons other than uncomplicated rupture of the
membranes. For the purposes of this study, the follow-
ing factors were considered to create such a risk.

(1) Maternal factors-amnionitis (indicated by foul
smelling liquor, purulent discharge, or pyrexia greater
than 37 5 °C).

(2) Obstetric complications-caesarian section, Ven-
touse or forceps delivery, prolapsed cord, fetal distress.

(3) Paediatric complications (intra- or post-partum)-
endotracheal intubation, low Apgar at 5 minutes,
umbilical catheterization, subdural taps, clinical evi-
dence of infection.
These complicating factors were recognized in 38 of

the 100 study cases and prophylactic antibiotics were
given as described below. Each alternate case of the
remaining 62 patients in the study group was also given
prophylactic antibiotic treatment. The 100 control
patients did not receive antibiotics. The 200 infants
on whom observations were made during the trial were
therefore allotted to one of 4 groups as follows.

Group A-infants delivered 24 hours or more after
rupture of the membranes but given no antibiotics.

Group B-infants delivered 24 hours or more after
rupture of the membranes and given prophylactic
antibiotics.
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Group C-infants delivered 24 hours or more after

rupture of the membranes but considered (for reasons
described above) to be at particular risk and therefore
given prophylactic antibiotics.

Group D-100 control infants thought to be completely
well after normal deliveries and given no antibiotics.
The distribution of the cases is given in Table I.

TABLE I
Distribution of Cases into 4 Groups (see text)

Group A B C D

Total number 31 31 38 100
Mean duration of rupture (hr) 48 35 74 5*5
Mean duration of labour (hr) 11 11 20* 2

*Excluding 9 patients who did not proceed to vaginal delivery
but were delivered by caesarian section.

Clinical Methods
A similar regimen was maintained for all cases in the

4 groups. At delivery, swabs for bacteriological exami-
nation were taken from the eyes, nasopharynx, umbilicus,
and fetal surface of the placenta. Gastric aspirate was
taken for culture.
On the fourth day of life swabs were again taken from

the eyes, nasopharynx, and umbilicus. Specimens of
faeces and 'clean-catch' urine were collected for culture.
This 'follow-up' group of specimens, however, was
lacking in 5 instances-4 infants all belonging to
Group C having died, and 1 control infant (Group D)
having been removed from hospital before the fourth
day.

Initial bathing was carried out at 4 hours, using
ordinary soap followed by hexachlorophane dusting.
Surgical spirit was used in the care of the umbilicus.
The antibiotics administered were ampicillin and

cloxacillin, each in a dosage of 62 * 5 mg 6-hourly (except
in the case of those infants weighing less than 2-5 kg
when the dosage was reduced to 32 * 5 mg). Four
initial doses were given intramuscularly and treatment
was thereafter continued orally for 5 days.
Throughout the period of the study, temperature,

pulse rate, and respiration rate were recorded twice
daily. Every patient was examined twice daily by
one of the authors, paying particular attention to those
signs described by Gotoff and Behrman (1970) as sup-
porting a diagnosis of sepsis.

Bacteriology Methods
The swabs of amnion and umbilicus and the gastric

aspirate were inoculated onto blood agar plates and
incubated aerobically and anaerobically. Swabs from
the nasopharynx and the eyes were inoculated onto
blood agar and chocolate agar plates and incubated in
CO2. Urine specimens were plated onto MacConkey
medium by the technique of Urquhart and Gould
(1965) to give both a qualitative and quantitative result.
Tests for the presence of antibacterial activity were also
carried out by the disc titration method described by

Gould (1965). Faeces specimens were inoculated
onto blood agar and MacConkey medium plates. Both
were incubated aerobically and a blood agar plate was
also incubated anaerobically. All cultures were incu-
bated ovemight at 37 'C.

Results
Bacteriological investigations at birth. The

samples taken at birth from 194 infants showed no
evidence of significant bacterial 'colonization'.
The solid media cultures yielded virtually no growth
apart from an occasional colony of Staphylococcus
albus, coliform bacillus, or streptococcus.

In the remaining 6 cases the isolation of a single
species in pure culture and in considerable numbers
from multiple sites indicated that significant
surface bacterial colonization had occurred before
or during delivery (Table II). It is of interest that
one of these cases was in the control series, delivery
having been 161 hours after membrane rupture.
Three of the 6 cases received antibiotics but none
of the 6 showed evidence of clinical infection at

TABLE II
Incidence of Bacterial Colonization at Birth

No. of Interval After
Inants .Group Membrane Organism SiteInfants ~Rupture (hr)

135 A 40 Haemolytic Umbilicus;
streptococcus eyes
Group C

197 B 29 Strep. All sites
viridans

176 B 39 Strep. All sites
viridans

47 C 321 Haemolyptic All sites
streptococcus
Group B

159 C 34 Enterococcus All sites
except
umbilicus

37 D 161 Enterococcus All sites
except
eyes

any time, and in no case did evidence of bacterial
colonization persist. The fourth day specimens
yielded no growth in 2 of the 3 treated cases and
mixed commensal organisms in the remaining 4,
the original streptococcus in all instances being
absent.

Neonatal infections. The incidence of clinical
infection during the trial period was low and in
keeping with that normally experienced in this
unit. Six incidents of infection were recorded, 3
occurring in the study series and 3 in the control
series. All were considered to be minor in nature
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and 5 consisted of purulent conjunctivitis, while the
sixth (belonging to Group D) was a case of omphal-
itis. Staphylococcus albus was isolated from all 6
lesions (Table III).

TABLE III
Incidence of Neonatal Infection

Group A B C D

No. of infants 31 31 38 100
Minor bacterial infections 2 0 1 3
Major bacterial infections 0 0 0 0
Fungal infections 1 5 7 2
Deaths from infections 0 0 0 0

_________ ____~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

In contrast, the incidence of clinical fungal
infection (oral and perianal candidiasis) was distur-
bingly high, especially among those receiving anti-
biotics (18%). Of those not receiving antibiotics,
2% showed clinical evidence of infection (Table IV).
Four deaths occurred in the series. Three

infants with gestational ages by dates of less than
28 weeks died within 24 hours of birth. At
necropsy, infection was not thought to be a contri-
butory factor. One infant with gross hydro-
cephalus, myelomeningocele, and spina bifida died
after delivery by destructive craniotomy.

Bacteriological investigations at fourth day.
Examination of the fourth-day specimen cultures
revealed a very clear contrast between those from
the treated groups (B and C) and those from the
untreated groups (A and D). The most striking
effect was a general suppression of growth from all
sites in the treated cases along with a notable
alteration of the bacterial flora of the faeces.
At 4 days the faeces of infants untreated by anti-

biotics yielded profuse growths of Esch. coli in 89%
and growths of coliform bacilli or enterococci in a

further 9%. No yeasts were isolated from the
faeces of any untreated case.
The faeces of infants on antibiotics at 4 days

yielded profuse and pure growths of yeasts in 70%
and no growth in a further 17%, small numbers
of coliform bacilli being isolated from 13% of
treated infants. These laboratory results correlated
with the clinical evidence of candidiasis already
referred to.

Discussion
There is no generally accepted definition of

'premature rupture of the membranes'. Lebherz,
Boyce, and Huston (1961) included in their series
all cases in which the membranes were ruptured

for one hour or more before the onset of regular
uterine contractions. Pryles and his colleagues
(1963) based their study on those cases where rupture
had taken place 6 hours or more before delivery.
Oh et al. (1964) used a somewhat longer period of
18 hours. A more common convention is to regard
as premature, rupture of the membranes occurring
24 'hours or more before delivery (Wilson et al.,
1964). This convention has been used in this
study. Gosselin (1937) has shown that within 24
hours of membrane rupture bacterial colonization
of the amniotic fluid occurs in 80% of cases. It
must therefore be conceded that the environment
of the study cases was at least potentially hazardous
to the fetus before delivery. Nevertheless, in the
series we have studied, the incidence of significant
contamination of the infant immediately after
delivery was low (3%) and in no case was demon-
strable bacteriological colonization at birth followed
by clinical infection later. This is in keeping with
the observation of Blanc (1961) that overt infection
is rare in infants known to have been colonized
in utero.

Further reason to question the severity of the
risk caused to the infant by bacterial invasion of the
amniotic fluid is provided by the recent observa-
tions of the aetiology of 'congenital pneumonia'.
Previously believed to result from the inhalation of
infected material, this condition is now thought to
be chiefly the result of fetal asphyxia (Davies and
Aherne, 1962).

In this series the incidence of neonatal bacterial
infection after prolonged rupture of the membranes
was low (3%) and was the same as the incidence
after normal delivery. None of the infections
occurred in infants who showed bacterial growths
at birth. These observations suggest that there is
little relation between prolonged rupture of the
membranes and neonatal infection. The rationale
for the administration of antibiotics is therefore
doubtful as it was shown that the incidence of
infection in the untreated patients (Group A) did
not differ significantly from the incidence in those
who were given antibiotics (Groups B and C).

This study not only failed to confirm the place of
routine antibiotic prophylaxis but also illustrated
an undesirable effect of their use: 70% of cases
receiving antibiotics excreted fungi in the stools
on the fourth day of life, the growth of these
antibiotic-resistant yeasts being the sequel of sup-
pression of the normal bowel flora by the broad
spectrum antibiotics used. Clinical thrush occur-
red in 18% of cases receiving antibiotics. Further,
it is probable that the use of prophylactic anti-
biotics affected adversely the ecology of the neo-

403

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.47.253.401 on 1 June 1972. D

ow
nloaded from

 

http://adc.bmj.com/


404 Habel, Sandor, Conn, and McCrae
TABLE IV

Comparison of Fungal Growth in Infants Receiving
or Not Receiving Antibiotics

Infants Infants
Receiving Not Receiving
Antibiotics Antibiotics

No. of infants 66 129*
Clinical candidiasis 12 (18%) 3 (2 3%)
Positive stool culture

(yeasts) on day 4 46 (69 6%) 0

*One infant of Group D received antibiotics after aspiration-
faeces showed presence of yeasts on day 4.

natal unit by encouraging the dispersion of fungi.
Though there has been no mortality or serious
morbidity, fungal infections contribute substantially
to the total number of minor infections occurring
in the unit, giving an overall incidence of 1-6% of
all infants in the unit.
The bacteriological investigations carried out

on the fourth day of this trial indicated a further
potential hazard: 45% of the treated infants had
completely negative cultures from all sites, apart
from faecal yeasts. This unnaturally 'sterile' state
retards normal colonization and may render the
infant vulnerable to colonization or infection by
antibiotic-resistant pathogens or opportunists which
are difficult to treat (Jevons, 1970). Price and
Sleigh (1970) have reported an outbreak of Kleb-
siella aerogenes infection leading to 8 deaths in an
intensive care unit, which was attributable to the
use of prophylactic antibiotics and was controlled
by the withdrawal of antibiotics. The results of
this trial indicate that prophylactic administration
of antibiotics to infants delivered after prolonged

rupture of the membranes is unnecessary and
potentially dangerous.
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