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ABSTRACT:

Background: Prelabour rupture of membranes (PROM) is a common
Obstetric problem associated with maternal and perinatal morbidity and mortality.
PROM complicates 10.7% of all pregnancies worldwide. Objective: To
determine the prevalence and genitourinary microbial pattern for PROM among
antenatal patients at the University of Maiduguri Teaching Hospital, Maiduguri.
Methodology: Socio-demographic and obstetric variables were obtained from
consecutive patients with PROM. For each patient an endocervical swab, high
vaginal swab and urine samples were taken for micro bacteriologic studies. The
next patient without PROM was used as control. Data were analyzed using SPSS
20. Results: A total of 129 women with PROM and another 129 without PROM
were analyzed. Genitourinary culture was positive in 102 (79.1%) and 7 (5.5%)
of cases and control respectively (p-value 0.035) (OR 1.627, 95% CI: 1.281-
2.273). The major micro-organism cultured from the genital tracts of women with
PROM were Candida albicans (32 %), Staphylococcus aureus (16 %),
Streptococcus Spp (15.5%), E.Coli (5.4%), Klebsiella (3.9 %), Pseudomonas
aeruginosa (3.9%) and Proteus mirabilis (2.3%). While their urine yielded
Escherichia coli (15.5%), Staphylococcus aureus (3.9%), Candida albicans
(5.4%), Pseudomonas aeruginosa (5%), Klebsiella Spp (7%), Proteus mirabilis
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INTRODUCTION membranes complicates 2-4%%?3 of singleton
pregnancies, and 7-20%*? of twin pregnancies.

PROM multifactorial;

Spontaneous rupture of fetal membrane before the
onset of labour is referred to as Prelabour rupture of

aetiology s
however, PROM may be linked to underlying

membranes. Term PROM complicates 8-10% of pathological processes, most likely due to
pregnancies.! Preterm premature rupture of inflammation and/or infection of the fetal
membranes. Infections also can  cause
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complications in pregnant women that had
Prelabour rupture of membranes leading to life
threatening maternal and or neonatal infection.
Microbial patterns are important in studies
concerning prelabour rupture of membranes
because genito- urinary infections is an established
risk factor for PROM and also PROM is directly
associated with chorioamnionitis,* and
neonatal/maternal infections that can lead to adverse
maternal and neonatal outcomes. The lower genital
tract is a reservoir for bacteria that may ascend
through the cervical canal and cause localized
inflammation; as shown in previous studies that
patients with PROM reportedly have a higher rate
of abnormal microbial colonization of the genital
tracts than patients without PROM and the
prevalence of positive amniotic-fluid cultures in
PROM is approximately 32%-35%.°

Maternal morbidities such as intra-amniotic
infection occur in 13-60%° of women with PROM,
also other morbidities, such as life-threatening
maternal sepsis complicate 1% of cases.” In our
environment maternal infection contributes 12% to
maternal mortality and is the 4" leading cause of
maternal death.’

The purpose of this study was to determine
the prevalence of PROM together with the
association and pattern of genitourinary microbial
isolates associated with PROM at the University of
Maiduguri  Teaching Hospital, Northeastern
Nigeria, Previous studies have documented the
pattern of genital microbial isolates and have been
documented in Northwestern,® Western and Eastern
Nigeria. However, there may be variance in the
distribution of microorganisms causing PROM in
different regions of Nigeria. As documented in
literature there are variation in the distribution of
microorganism in different regions and countries.’
The difference in variation could not be ascertained
without conducting a study at the northerestern
Nigeria. The result so obtained would be helpful in
the management of PROM.

METHODOLOGY

Study Design

The study was conducted between 1% May 2016 to
28™ February 2017. It was a hospital based cross
sectional analytical study aimed at determining the
genitourinary microbial isolates present in the
endocervical samples of patients with PROM and
matched patients without PROM, from 28 weeks to
term presenting to the department of Obstetrics and
Gynaecology at University of Maiduguri Teaching
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Hospital, Maiduguri, Borno-State,  Nigeria.
Participants with PROM who were randomly
recruited using systematic sampling method until
the desired sample size was obtained. The sample
size was obtained using the formula for calculating
sample size for comparison groups.*°

27°pq

N = T

Where:

N= Desired sample size for comparison groups.

P = Proportion of the target population estimated to
have the particular characteristics (PROM), which
is 1.94% extrapolated from a similar study at
University of Calabar Teaching Hospital, Calabar,*

Nigeria.

Z = Standard deviation usually set at 1.96
confidence level, which corresponds to 95%
confidence level.

q=10—P.

d = Degree of accuracy desired, which is set at 2.5
% (0.025) since p is <5 %.

Therefore,
N = 2(1.96)% x 0.0194 x 0.09806
B (0.025)?
_0.14616
~0.000625
N= 233

To allow for attrition of upto 10%, the obtained
value will be divided by 0.90; 233 + 0.90 = 258
Therefore, 258 combined population size (129
pregnant women with PROM and another 129
patients who satisfy the inclusion criteria were
recruited for each group), and all the consenting
participants that have met the inclusion criteria were
matched for age, parity and gestational age with
participants without PROM were also recruited and
served as control.

The purpose of the study was explained to
the participants and a written consent was obtained
from all consenting participants. The Socio-
demographic variables and clinical characteristics
such as age, parity, and gestational age were noted
and recorded into a investigator administered
questionnaire. Other information that was obtained
included educational status, social class,
gynecologic history and history of previous
obstetric outcomes. Course of the pregnancy and
lifestyle were also obtained. Gestational age was
determined by the last menstrual period and the
results of any ultrasonographic examinations
performed before 24 weeks gestation. The diagnosis
of PROM among those with complaints of drainage
of fluid from the vagina was made by the
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researchers. Membrane rupture was confirmed by
visualizing amniotic fluid leaking from the cervical
o0s on sterile speculum examination. Swabs from
endocervical canal and high vagina for culture and
Gram stain were taken at initial examination. Urine
samples were also obtained for microbiological
analysis. The samples were immediately inoculated
to the appropriate culture media and were sent
immediately to the department of microbiology for
microscopy, culture analysis and sensitivity testing.
Data obtained were recorded on a proforma and
analyzed using the statistical package for social
sciences, SPSS V 20.0.0(2010), IBM, and New
York, USA.

Inclusion criteria

1. AIll consenting pregnant women from
gestational age of 28 weeks and above who
presented to the department of obstetrics and
gynecology of UMTH with PROM served as
cases.

Exclusion criteria

=

Women who declined consent.
Patients with vaginal bleeding.

N

3. Patients with iatrogenic rupture of fetal
membranes e.g., artificial rupture of
membranes.

4. Patients who were currently on antibiotics or
history of having used antibiotics in last 2
weeks.

5. Patients with history of PROM for more than 24
hours.

6. Patients with PROM that had digital vaginal
examination

A total subject of 258 (129 with PROM
and another 129 without PROM) completed the
study and their data were analyzed. For the purpose
of the study PROM would be defined as rupture of
fetal membranes with no palpable uterine
contractions in 10 minutes with no cervical changes.
Samples were taken from both cases and controls. A
sterile speculum examination was carried out. This
procedure was explained to the participant and she
was informed that she may experience slight
discomfort during the procedure. After obtaining
consent from the participant, the patient was placed
in lithotomy position. A face mask was worn and
the specimen collection was done using a sterile
procedure. Hand washing was done and sterile
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gloves were worn. For participants with PROM
liquor drainage was observed while no liquor
drainage was observed in participants without
PROM. Two endocervical swabs were taken
separately by introducing a sampling swab into the
cervical canal and rotated firmly for 15-20 seconds.
Sample for high vaginal swab was obtained from the
posterior fornix of the vagina, one sample obtained
from the endocervical canal and high vagina was
immediately inoculated into the three principal
cultures; chocolate agar, blood agar and
MacConkey agar. The chocolate agar was placed in
an anaerobic jar to which carbon dioxide gas packs
were added. The cultures were incubated at 37°C.
The other endocervical swab was used for
Chlamydia trachomatis testing using the Chlamydia
antigen detection kit (Rapid detection method).
Urine sample was also obtained by mid-stream
urine. Thiswas explained to the participants and the
sample was collected with a sterile wide mouthed,
plastic jar with tight fitting. The urine sample
collected was immediately sent to the laboratory for
processing within 2 hours of collection or was kept
refrigerated at 4°C, until delivery to the laboratory.
The urine sample was processed no longer than 18
hours after collection.

Sample Processing

A wet mount was prepared by mixing the vaginal
sample with saline on a glass slide after which a
cover slip was used to cover the smear. The smear
was prepared by gently rolling rather than smearing
a swab over the glass slide. A diluted preparation is
preferred to ensure separation of cells which may
otherwise be clumped together. Examination at
magnification of x 400 for the presence of
Trichomonas vaginalis with typical movement,
budding yeasts and clue cells for bacteria vaginosis
was done.

A normal vagina contains predominantly
lactobacilli and fewer than 5 leukocytes per field.
Presence of clue cells; which are epithelial cells
surrounded by bacteria giving a characteristic
stippled appearance on examination was also
searched but none was seen. The presence of clue
cells is a sensitive and specific diagnostic test for
bacterial vaginosis.? Presence of
polymorphonuclear leukocytes was also searched.
This is because presence of more than 10
polymorphonuclear leukocytes is a reasonably good
indication of mucopurulent cervicitis, most often
due to Neisseria gonorrhea and /or chlamydia
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trachomatis. Gram stain was also done by preparing
the smear by using a sterile bacteriological loop.

For the urine sample: using a sterile Pasteur
pipette (one for each sample) a drop of well mixed,
uncentrifuged urine was dropped on a glass slide.
This was examined under oil-immersion lens (X600
or more) for the presence or absence of bacteria,
polymorphonuclear leucocytes and sguamous
epithelial cells. One or more bacterial cells per oil
immersion field imply that there are 10° or more
bacteria per milliliter in the specimen. The presence
of one or more leucocytes per oil immersion field is
further indication of UTL'? For Culture -1ml of
urine was inoculated into CLED culture medium
using a calibrated loop technique. The plate was
incubated over night at 35° and examined after 18-
24 hours for growth. The presence of 10* colony
forming unit in a clean catch urine specimen is
clinically relevant for the diagnosis of urinary tract
infection.’?Gram staining was also done for urine
sample microbial identification.

Principle of the Test

Microscopy analysis-Smear of specimen on glass
slide and observation under the microscope,
x10 or x 40 magnifications was used.
Culture-Specimens were cultured on
specific laboratory culture medium and gram
staining was done for identification. Samples that
developed bacteria isolates were subjected to
antibiotics sensitivity analysis using the disk
diffusion methods.*®

Ethical Clearance

Institutional ethical clearance was obtained from the
Ethical Committee of the hospital. Informed,
written and signed consent was obtained from
participants by way of a consent form, after the
purpose and the procedure of the study had been
explained. After participating in the study
participants with PROM were then managed
according to the departmental protocol.

RESULTS

Over the period of study 3698 deliveries were
recorded and there were 387 cases of patients with
PROM giving the prevalence of 10.4%.

Table 1- shows the socio-demographic and obstetric
characteristics of the participants. The cases and
controls were matched for age (p-value 0.000),
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parity (p-value 0.000) and gestational age (p-value
0.000). The mean age, gestational age and parity
were 27 + 6 years, 33+.3 weeks and 2 respectively.
The study population consisted mainly of the parity
group 1-4 (55%) of the participants. Term PROM

(37-42 weeks) recorded the highest frequency
Table 1. Socio demographic and obstetrics characteristics of
the participant

Sociodemographic Cases (%) Control

Characteristic (%)

Age

<19 6 (4.6) 5(3.9)

20-24 38 (29.5) 39 (29.9)

25-29 34 (26.3) 35 (27.3)

30-34 31 (24.0) 30 (23.3)

35 or more 13 (15.6) 13 (15.6)

Total 129(100) 129(100)
¥?=0.17,P=0.99

Parity

0 38(29.4) 34 (26.4)

1-4 68 (52.7) 71 (55.0)

5 or more 23 (17.8) 24 (18.6)

Total 129(100) 129(100)
x*=0.31, P=0.86

Social Class

Low class 16 (12) 7(5)

Middle class 54 (42) 39 (30)

High class 59 (46) 83 (65)

Total 129 (100) 129 (100)

¥?=9.99, P = 0.007

(37.9%). Majority of the participants were married
127(98.4%) and 128 (99.2%) in cases and control
respectively. The control group consisted
predominantly of high socioeconomic status
83(65%) while the participants with PROM consist
of predominantly middle and high socioeconomic
status 54(42%) and 59(46%). About 16 (12%) of the
participants with PROM were of low socio-
economic status as compared to 7 (5 %) of
participants without PROM.

Table 2: Outcome of genital culture in the study group

Cases  Control  Total OR 95% Cl P-Value
N (%)N (%)
Positive culture  102(79.)  7(55) 100 1627 (1.261-1.893) (0,035

Negative culture ~ 27/(20.9) 122 (945) 149

Table 2- Shows outcome of genital culture in
participants, positive culture was seen in 102
(79.1%) and 7 (5.5%) of cases and control
respectively (p-value 0.035) (OR 1.627, 95% CI:
1.281-2.273) and negative culture seen in 27
(20.9%) and 122 (94.5%) of cases and control
respectively. The outcome of culture was between
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the participants with PROM and those without
PROM was statistically significant.

Figure 1a shows the percentage of various
microbial organism isolated from the genital tract of
participants with PROM. Candida albicans
accounted for 32 %, Staphylococcus aureas 16 %,
Streptococcus Spp. 15.5%, E. Coli for 5.4%,
Klebsiella 3.9 %, Pseudomonas aurogenosa 3.9%
and Proteus mirabilis 2.3% of isolates.

Count

Saweus  Candda Proleus  Fuedomonss Nomicrobisl KebsielaSpp  Ecol  Shepiococcus
Abicans  Miablis  Awogeresa  growdh Sep

GENITAL MICROBIAL ISOLATES OF CASES

Figure l1a. Percentage of genital microorganisms isolated from
participants with PROM

MICROBIAL ISOLATES

IN URINE OF CASES

WS aureus

[ candida albicans

[Jproteus mirabilis
psuedomenas auwrogenosa

B No microbial growth

W Kebsiella Spp

[HE coli

[JStreptococcus Spp

Figure 1b. Percentage of urine microorganisms isolated
from participants with PROM.

100.0%"

80.0%

60 0%

Percent

40.0%"]

20.0%-

S aureus Candida Albicans Mo microbial growth

GENITAL MICROBIAL ISOLATES OF CONTROL
Figure 2a. Percentage of genital microorganisms isolated from
participants without PROM (control)

Vol. 39 No. 3 (2023): Tropical Journal of Obstetrics & Gynaecology/ Published by Journal Gurus

Figure 1(b) shows the percentage of urine
microbial isolates from participants with PROM,;
Escherichia coli accounts for 15.5%,
Staphylococcus aureus accounts for 3.9%,
Candida albicans accounts for 5.4%,
Pseudomonas aerogenosa accounts for 5%,
Klebsiella accounts for 7%, Proteus mirabilis
accounts for 4.7%%, and Streptococcus spp
accounts for 0.8% of the urinary isolates.

Figure 2a shows the percentage of
genital microbial isolates in participants without

PROM; Candida albicans accounted for 3.9%
and Staphylococcus aureus for 1.6%.
MICROBIAL
ISOLATES IN
URINE OF
CONTROL

M5 aureus

[EProteus mirabilis

DPseuﬂomnms
aerogenosa

] No microbial
growth

[CIKlebsiella Spp
M E,coli
[EStreptococcus Spp

Figure 2 b. Percentage of urine microorganisms isolated
from participants without PROM (control).

Figure 2b shows the percentage urinary

microbial isolates in participants without
PROM;

Staphylococcus aureus accounted for 3.9%,
Klebsiella 1.6%, Escherichia coli, 3.1%,

Pseudomonas aurogenosa 3.1%, Proteus Mirabilis
2.3% and Streptococcus spp for 1.6%.

DISCUSSION

Prelabour rupture of membranes from this study
accounted for 10.4% of total deliveries. This was
similar to reported incidence of 10.7%
worldwide.**However, is higher than what was
obtained in Southern Nigeria where incidence of
5.7%%* was obtained. This difference may be
attributed to the fact that their study only involved
preterm Prelabour rupture of membranes.

This study tried to identify the
genitourinary microbial isolates in subjects with
PROM and in those without PROM. Evidence for
bacteriological cause for PROM has been
established.’® E. coli, B-hemolytic Streptococci,
Chlamydia trachomatis, Neisseria gonorrhea and

421



Lawan ZM, et. al., Genito Urinary Microbial Isolates in Prelabour Rupture of Fetal Membranes

Gardnerella  vaginalis are  microorganism
implicated in the aetiology of PROM. 1>1¢ Similarly
in this study significant number of microorganisms
were cultured in subjects with PROM (79.1%)
compared to subjects without PROM (5.5%) (p-
value of 0.035) and this was consistent with the
findings of Aboyeji,'” Salou,'®Kennedy*and Eleje.?
Normal vaginal flora however consisted of
predominantly Lactobacillus and fewer than 5
leukocytes per power field.'?

It was observed in this study that there was
a significant risk of developing PROM in those with
low socioeconomic status, this was consistent with
studies by Choudhary®®and spinello® where they
guoted that maternal low socioeconomic status is a
strong independent predictor of PROM due its
association with bacterial vaginosis. Similarly,
Ganjoel et al?® analyzing for risk factor for bacterial
vaginosis found that low socioeconomic status was
a significant risk factor for bacterial vaginosis, and
recent studies have reported the relation between
PROM and bacterial vaginosis.?

Significant amount of candida albicans was
isolated from the subjects with PROM (31.8%)
compared to subjects without PROM (3.9%). This
is consistent with the findings of Salou'® and
Aboyeji,}” and also in a study in Kano where
Candida albicans was isolated in 5.0% and 10.0%
among the cases and control respectively.®
However, this is not consistent with findings of
Eleje? and Karat®* that did not demonstrate the
association of Candida albicans with PROM.
Nakubulwa?® did not also demonstrate an
association between PROM and Candida albicans,
and concluded that Candida albicans seems to have
a protective effect on PROM. The possible
association of candidiasis and PROM is not clear.
However, evidence of release of inflammatory
cytokines during infestation and possibly leading to
rupture of membranes was postulated.?® Roberts?’
demonstrated indirect evidence that candidiasis
increased risk of membrane rupture in a study where
use of antifungal medication reduced preterm labour
and PROM. These reasons with the added reduced
immunity of pregnancy and our tropical
environment® could possibly be the reason for the
finding of Candida albicans in significant amount
in patients with PROM in this study. Recent studies
have linked candida albicans, HSV-1 and
Trichomonas vaginalis with PROM.%

Staphylococcus aureus (16.3%) was also
found in the genital isolates of subjects with PROM
as compared to subjects without PROM (1.6%) in
this study, however it was not consistent with the
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findings of Salou'®(5.7%) and Eleje?(29%) but
similar to findings of Aboyeji'’ (18.7%). Some
previous studies did not associate Staphylococcus
aureus with PROM.®However, Karat* and
colleagues found a significant association between
Staphylococcus aureus and PROM. Vaitkiene*’and
colleagues also found isolation of Staphylococcus
aureus and significant increased risk of PROM.
Staphylococcus aureus is protease releasing and
bacterial proteases can clearly impair the structural
integrity of fetal membranes and predispose to
rupture.’Staphylococcus aureus also elicits the
production of proinflammatory cytokines, which
could ultimately perturb maternal-fetal tolerance
during pregnancy leading to PROM and
chorioamnionitis.®

Streptococcus spp. was also isolated from
genital tract of Subjects with PROM (15.5%) but
not isolated from Subjects without PROM, the
finding is not consistent with findings of Salou'®
(7.5%) and Eleje? (31.43%). Nakubulwa® also
showed no association between Streptococcus spp.
and risk of PROM. However, Laola® reported that
Streptococcus spp. was isolated from most of
culture obtained from patients with PROM in
western countries. Other microbial isolates that
were isolated from the genital tract of subjects with
PROM included Escherichia coli, Klebsiella spp,
Pseudomonas aurogenosa and Proteus mirabilis.
These isolates are significant because none of them
was isolated among the subjects without PROM.
However, in a more recent Southeastern Nigerian
study Klebsiella spp was the commonest organism
isolated. *

Escherichia coli is the most implicated
pathogen in urinary tract infection and is found to
be the commonly isolated pathogen in PROM by
Kennedy.*Celen® also found that Escherichia coli
was the most common microorganism isolated in
PPROM. Genitourinary infection is a risk for
PROM and Escherichia coli is the most implicated
pathogen in the etiological agent of urinary tract
infection.*®3"Escherichia coli was isolated from the
urine sample of 20 (15.5%) subjects with PROM
compared to 4 (3.1%) of subjects without PROM
which was significant (p =0.035)

Klebsiella spp, Proteus mirabilis and
occasionally Pseudomonas aurogenosa are gram
negative urinary pathogens that are implicated in
causing urinary tract infection®® that could cause
genitourinary infection which may eventually lead
to PROM and the frequency of these isolates were
found to be higher in the urine samples of the
subjects with PROM than those without PROM.
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CONCLUSION

Genitourinary tract infection was significantly
associated with the risk of developing PROM with
candida albicans and staphylococcus aureus being
the commonest microbes cultured. Results of this
study suggest that presence of genitourinary
infection in patients identifies a group of pregnant
women at increased risk of premature rupture of
membranes.

Limitations

Some of the patients with PROM may have
presented in established labour if they did not
present early to the hospital and they may have been
missed. Pathogens that are implicated in
chorioamnionitis such as Mycoplasma hominis and
Ureaplasma urealiticum could not be isolated in
this study because of lack of facilities for their
identification. Similarly, anaerobes could not be
isolated from this study because of the lack of
facilities needed for
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their culture. Anaerobic gas packs needed for
anaerobiosis for the growth of anaerobic organisms
implicated in PROM could not be obtained and this
led to the inability to culture anaerobic organisms in
this study.

Recommendation

This study identified some microorganisms
implicated in PROM. However, further studies
would be needed to identify other implicated
pathogens in PROM that were not possible to isolate
in this study. Also antimicrobial sensitivity pattern
should be done in other to assist in choosing the
most appropriate antibiotics in the management of
PROM in this centre. Candida albicans was
significantly isolated from the cases however;
further study with a larger population needed be
done to determine its association with PROM.

Conflicts of interest

| declare that there is no conflict of interest in this
study.
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