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ABSTRACT

Background: Preterm labour occurs due to various causative factors. Genital infections contribute significantly to the
preterm labour. Ours is a prospective, observational study looking at the cervical microbiota involved in the preterm
labour. The cervical flora contributing to the occurrence of preterm labour was studied. The results were analyzed
based on the microbiological study of cervical swabs. The primary objectives of this study were to determine the
association of cervical microbiota of pregnant women with spontaneous preterm delivery. To characterize the effect
of cervical microbiota on birth gestation. The secondary objective of this study was to analyse the role of cervical
microbiota and its relationship between social and behavioural factors.

Methods: It is a prospective, observational study, which includes 193 patients, studied over a period of one and a half
year. It was conducted at our tertiary care centre after the approval by ethics committee, and the results were analysed.
As this is a purely observational study, management decisions of treating obstetrician were not interfered with. No
additional cost, intervention or injury was caused to the study subject.

Results: In our study, cervical swab culture shows growth in 2.07% which is statistically insignificant. Though, it was
found that preterm labour is more common with leucocytosis, i.e. WBC > 11000 cmm, which is found to be
statistically significant (p value = 0.023).

Conclusions: In our study, we found that there was no significant association of cervical flora with preterm labour,
though we found an association with leucocytosis.
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INTRODUCTION

Preterm labour is defined as the onset of labour prior to
completion of 37 weeks of gestation in a pregnancy
beyond the period of viability.! Preterm labour is said to
be established if there is presence of uterine contractions,
at least 4 in 20 minutes or eight in 60 minutes with
progressive change in cervical score in the form of
effacement, 80% or more and cervical dilatation greater
than 1 cm.? Fetal viability may be defined as gestational
age more than 20 or 28 weeks, depending on the facilities
available and prevailing neonatal survival rate in that
country.® There are many maternal or fetal factors that

have been associated with preterm labour, including
maternal demographic characteristics, nutritional status,
pregnancy history, present pregnancy characteristics,
psychological  characteristics, adverse behaviors,
infection, uterine contractions and cervical length, and
biological and genetic factors. Preterm rupture of
membranes and genital infections are among the major
causes of preterm labour. This study is being carried out
to analyse the cervical microflora in women with preterm
labour and the factors affecting the preterm labour. The
detailed history and the routine examination of the
patients admitted with complaints of preterm labour were
noted. The patients with preterm labour were examined
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and the findings were recorded. Cervical swabs were
collected during the first examination. The physical
examination including the definitive signs of preterm
labour, general condition, investigations such as all
routine investigations, cervical swab collection, urine
routine and urine culture sensitivity with reports were
noted. A case record form was maintained for each
patient and the data was compiled.

The primary objectives of this study were to determine
the association of cervical microbiota of pregnant women
with spontaneous preterm delivery. To characterize the
effect of cervical microbiota on birth gestation. The
secondary objective of this study was to analyse the role
of cervical microbiota and its relationship between social
and behavioural factors.

METHODS

The study design was a prospective observational study.
It was conducted over a period of one and half years. The
patients with preterm labour were examined and the
findings were recorded. Cervical swabs were collected
during the first examination. The physical examination
including the definitive signs of preterm labour, general
condition, investigations such as all routine
investigations, cervical swab collection, urine routine and
urine culture sensitivity with reports were noted. A case
record form was maintained for each patient and the data
was compiled.

Sample size

Sample size calculation was done by PASS sample size
calculator.

Total sample size =Z2 x P x Q x N/E?

P = estimated prevalence

E = desired prevalence

Z = appropriate value from the normal distribution for the
desired confidence

N = total population

S=196x1.96x0.5x0.5x210 x 12/25 =193

Sample size = 193.
Inclusion criteria

e Patients in advanced stage of labour with at least 3-4
contractions in 60 minutes, with progressive change
in cervical effacement of 80 percent or more. And
cervical dilatation more than 5 c¢cm i.e., irreversible
stage in preterm labour that cannot be conserved at
that stage

e Singleton gestation

e Medical disorders are excluded however patients
with upper respiratory tract infections, urinary tract
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infections or skin infections are included in the
study.

Exclusion criteria

Preeclampsia

Multiple gestational pregnancies

Women less than 18 years of age
Immunocompromised

Preterm premature rupture of membranes
Polyhydramnios

Intra uterine growth retardation.

Methodology
Specimen collection

Cervical swab was collected by the residents of the
respective unit/treating physician on routine basis as
follows-

The cervix was visualized prior to collection

Collection of a cervical sample was performed with
the patient in the dorsolithotomy position

e A sterile sims speculum of appropriate size was
inserted into the vagina without lubrication and
without touching the walls of vagina

e Extra mucous was collected from cervix using a
swab. A fine cervical swab was inserted in the
cervical canal, rotated gently for 15-20 seconds and
then removed

e The swab was transported immediately to the
laboratory along with an appropriately filled
requisition form.

Microbiological processing
Gross appearance of specimen

Gross appearance of the material collected on swab in
terms of consistency and presence or absence of mucous,
pus and blood was recorded.

Microscopy

Gram’s stained smears were prepared and the results
were recorded with specific reference to the presence or
absence of epithelial cells, clue cells, bacteria and their
morphology, pus cells. Amsel criteria were applied in the
laboratory for the presumptive diagnosis of bacterial
vaginosis. It was considered suggestive of bacterial
vaginosis if three of the following tests are positive:

a. An adherent and homogenous vaginal discharge with
fishy odour

b. Vaginal ph>4.5

Detection of clue cells

d. Anamine odour after addition of KOH

o
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Isolation of aerobic bacteria and fungi

Cervical swab samples were plated on 5% sheep blood
agar (SBA) and MacConkey’s Agar. The plates were
incubated aerobically at 37 °C and read after 24 and 48
hours.

Antimicrobial susceptibility testing

All isolates were tested by the Kirby Bauer Disk
Diffusion (KBDDM) method as per CLSI standards and
the results recorded. The reports of the cervical swabs
sent to the microbiology were traced.

Statistical analysis

All the parameters were studied and analysed on the basis
of percentages. As this was a purely observational study,
the parameters were analysed using descriptive statistics
i.e., percentages were calculated and p value was
obtained.

RESULTS
Following parameters were studied and results obtained:
Cervical microflora

In our study of total 193 subjects, cervical swab culture
shows growth in 2.07% and no growth in remaining
97.93 % of cases, which is statistically insignificant. The
microfloral growth in the study constitutes E. Coli
(1.04%), Kleibsella (0.52%) and Enterococcus (1.04%)
(Figure 1).

PATHOGEN
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Figure 1: Cervical flora affecting preterm labour.
Gestational age

Preterm labour is more common in gestation age of 34-37
weeks of gestation (54.92%), followed by 32-34.6 weeks
(25.91%) and least common amongst the 28-32 weeks of
gestation (19.17%) group Table 1.
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Table 1: Distribution of subjects according to
gestational age.

Gestational weeks  Frequenc %
28 to 32 37 19.17
32.1t0 34 50 2591
34.1 10 36.6 106 54.92
Total 193 100
Mean 33.48

SD 250

Range 32 to 38

Psychosocial stress

History of psychosocial stress factors during pregnancy
such as personal and family problems does not alter the
incidence of preterm labour and is statistically
insignificant according to our study (p value 0.56)
(Figure 2).
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Figure 2: Distribution of subjects based on
psychosocial stress.

Use of vaginal hygiene products

In our study, 2.59 percent of the participants had history
of vaginal hygiene products (Figure 3) which is
statistically insignificant (p value 0.05).

Addiction

History of addiction in the form of alcoholism or tobacco
addiction was studied. 2.59 percent of participants had
tobacco addiction, which is statistically insignificant (p
value = 0.70) (Table 2).

Table 2: Addiction and preterm labour.

Smoking 0 0
Tobacco 5 2.59
Alcohol 0 0
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Figure 3: History of vaginal hygiene products and
preterm labour.

Parity and obstetric history

It is observed that preterm labour is more common in
multiparous (53.9%) women as compared to primigravida
in the study (46.1%) (Figure 4). History of abortion is
statistically insignificant (Table 3). History of MTP does

not affect the incidence of preterm labour in this study
and is statistically insignificant (p value = 0.74) (Table
4). History of ectopic gestation does not affect the
incidence of preterm labour and is statistically
insignificant (p value = 0.925) (Figure 5).

Table 3: Distribution of study subjects and
abortion history.

Abortion Frequency %

0 169 87.56
1 17 8.81

2 6 3.11

3 1 0.52
Total 193 100.00

Table 4: Distribution of study subjects based on
history of MTP.

MTP Frequenc _Percentage
Present 5 2.59
Absent 188 97.41
Total 193 100.00

Table 5: Various factors affecting preterm labor.

Factors ~Growth _ No growth

Nor/mean %I/SD Nor/mean %I/SD
Gestational age 33.25 2.99 33.40 2.43 0.9060
Gravida 2.00 1.41 1.89 1.16 0.8503
Abortion
Zero 3 75.0 165 87.77
One 0 0 17 9.04
Two 0 0 6 3.19 <0.001
Three 1 25.0 0 0

0.75 1.50 0.15 0.44 0.0145
Ectopic pregnancy
Zero 100 181 96.28
One 0 0 6 3.19 0.9256
Two 0 0 1 0.53
MTP
Present 0 0 5 2.66
Absent 4 100.00 183 97.34 0.7412
Social/psychological Stress
Yes 0 0 13 6.88
No 4 100.00 176 93.12 0.5671
Tobacco
Yes 0 0 5 2.65
No 4 100.00 184 97.35 0.7123
Use of vaginal
hygiene products 1 25.00 5 2.55 0.0600
No 3 75.00 181 95.77 0.0237
WBC 8200 1254.33 11034.81 3297.63 '
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Figure 4: Preterm labour and gravidity.
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Figure 5: Distribution of study subjects based on
history of ectopic in the past.
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Figure 6: Leucocytosis and preterm labour.
Leucocytosis
In this study, preterm labour is more common with

leucocytosis, i.e. WBC > 11000 cmm, which is found to
be statistically significant (p value = 0.023) (Figure 6).
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DISCUSSION

There is a rising trend of preterm labour over worldwide
because of increased frequency of multiple births due to
assisted reproductive techniques (ART), more working
mothers, and increasing psychological stress and
medically induced prematurity. Hence it is a time felt
need to ascertain the causes and outcome of preterm
labour. Detailed history taking, and general, systemic and
obstetrical examinations were done paying special
attention to presence or absence of conventional risk
factors for preterm labour. All women with preterm
labour were investigated for presence of infection by
complete hemogram, and urine and vaginal swab culture.
In our study, no significant relationship was found
between the cervical flora and preterm labour, showing
cervical flora growth in 2.07% of cases i.e. E. Coli,
Enterococcus and Klebsiella. The results were in contrast
with the study by Ovalle ET al who found that 63.5% of
cervical swab cultures in preterm labour were positive,
while the culture from amniotic cavity was positive in
only 24.* This may imply that cervical and intra-amniotic
cavity colonization and histological inflammatory
responses need time to incubate from initial bacterial
invasion to histological and clinical manifestation. No
significant relationship was found between evidence of
cervical swab culture and clinical findings of
chorioamnionitis in  preterm labour with intact
membranes. However, because of some limitations in this
study, the role of cervical swab culture in preterm labour
remains inconclusive.

A prospective study  was conducted in
obstetrics/gynecology departments of Health Center and
the University Clinical Center Tuzla, and General
Hospital Te$anj (Bosnia and Herzegovina, B and H)
between October 2013 and May 2014. An examined
group included 50 healthy pregnant women with
singleton pregnancy of the gestation age between the 28"
and 37" week, with cervical changes that are related to
imminent preterm labor. Changes were detected by
ultrasound biometry of cervix and modified Bishop
Score. A control group included 30 healthy pregnant
women with singleton pregnancy of the gestation age
between the 28™ and 37™ week of pregnancy without
signs of imminent preterm labor. Cervical mucus was
microbiologically analyzed for identification of
pathogens. The infection in cervical canal was proven in
35 (70%) examinees and four (13%) patients from the
control group (p = 0.015). In seven (20%) cases each
Ureaplasma and Mycoplasma were detected followed by
E. Coli in five (14%) cases (p = 0.001).5 In our study,
there was no statistically significant association between
cervical microbiota and the birth gestation (p value-
0.906). Of all the preterm labour cases, maximum cases
(54.92%) occurred at 34-36 weeks gestation, which was
statistically insignificant. According to a study conducted
at 18 maternity hospitals. Cases were selected based on
criteria determined by the study’s technical committee,
which consisted of representatives from the United
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Nations International Children’s Emergency Fund
(UNICEF), the World Health Organization (WHO), and
the Jordanian health sectors, preterm delivery incidence
was 85% were in 32-36 gestational weeks.®

In this study, psychosocial stress contributes 6.74% to the
preterm labour which is statistically insignificant. In
contrast, some studies show that women experiencing
high levels of psychosocial stress during pregnancy are at
significantly increased risk of preterm delivery, even after
accounting for the effects of other established socio-
demographic, biophysical, biomedical, and behavioral
risk factors.” In this study, addiction i.e. contributed only
2.59% of the preterm births which is statistically
insignificant.

Pratinidhi et al, had examined the relationship of SLT use
with all three outcomes, low birth weight, preterm birth
and still birth.® The study by Pratinidhi et al was a cohort
study enrolling about 700 pregnant women recruited from
primary health centres in Pune. They reported a
significantly increased risk of low birth weight and
stillbirth but no significant association of tobacco
addiction with preterm birth.

A study by Chang et al, presents recent review showing
potential reduction (0.01%) in preterm labour with
smoking cessation.® Based on our research, smoking
cessation early in pregnancy has an additional impact on
reducing preterm births. Some studies prove that there is
no significant relationship between alcohol consumption
during pregnancy and preterm labour.° In this study, 4.66
percentages of the participants had history of vaginal
hygiene products which is statistically insignificant. The
results are in contrast to the study by Bruce et al who
reported a reduction in preterm birth risk if there is
history of douching in the six months prior to
pregnancy.!!

In the present study, preterm labour is more common in
multigravida (53.9%) than primigravida (46.1%) which is
statistically insignificant.

These findings are similar to a case-control study which
was conducted in the maternity ward of Imam Sajjad
Hospital, the obstetrics and gynecology center of Yasuj,
in 2010. Among the 5400 live birth infants in Yasuj in
2010, 130 infants were premature (2.4%). The preterm
labor risk in women with two or more pregnancies was
5.5 times more than women with less than two
pregnancies.’? In this study history of MTP associated
with only 2.59% of preterm labour, which is statistically
insignificant. Similar results from studies by Chen et al,
who compared pregnancy outcomes in women with one
previous mifepristone induced abortion (I1A) with
pregnancy outcomes in women with no previous 1A.%3
The study demonstrated that there is no association
between previous medical induced abortion and preterm
labour. In this study, leucocytosis was found to be
associated with 51.30% of the preterm labour cases,
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which was statistically significant. The study approved by
the Human Research Committee at the University of
Texas Medical Branch (UTMB) in Nashville Tennessee
shows that elevated levels in the peripheral WBC's of
71% of tested PTL patients as compared to 6% of
pregnant control patients.'*

CONCLUSION

Our study was prospective cohort study. It was conducted
in tertiary care centre. Total 193 participants were
enrolled in the study. In our study, of all the preterm
labour cases, maximum cases (54.92%) occurred at 34-36
weeks gestation. Preterm labour was found to be more
common in multigravida (53.9%) than primigravida
(46.1%). In our study, no significant relationship is found
between the cervical flora and preterm labour.
Psychosocial stress and personal habits contribute
minimally to the preterm labour according to the study.
Leucocytosis is associated with increased rates of preterm
labour according to our study. Hence further large scale
studies need to be conducted which will determine the
role of cervical flora in preterm labour.
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