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ABSTRACT

Background: Preterm labour is a challenging complication encountered by obstetricians. The dictum prevention is
better than cure well applies for preterm labour also, hence the importance of knowing the risk factors. Infection is
one treatable, thus preventable risk factor.

Methods: Prospective cohort study involving 75 antenatals at gestational age from 28 to 36+6 weeks. After getting
clearance from institutional ethical committee detailed history including history of UTI, excessive vaginal discharge,
previous abortions and previous preterm labour and medical complications were collected. Two doses of injection
Betamethasone 12 mg 24 hours apart were given for all patients. High vaginal swab was taken from all subjects and
results analysed. Neonates are then followed up till discharge.

Results: The incidences were higher in primigravidas compared to multiparas. Late preterms (34-36+6 weeks) were
the majority in the group. PPROM was the major cause for late preterm births, this was followed by UTI and vaginal
infections. Among the high vaginal swab 30.7% were culture positive. E Coli was the most common organism
isolated followed by Staphylococcus Aureus, Klebsiella, and MRSA. Hyperbilirubinemia was the most common
neonatal complication. Out of 7 neonatal deaths 6 were due to RDS and one was extremely preterm newborn. Women
who delivered at least 24 hours after initiation of steroid were considered steroid covered group. Steroid covered
group had lesser incidence of RDS with P value of 0.001which was statistically significant.

Conclusions: UTI and vaginal infections were major risk factors for preterm labour and should be tackled
antenatally. High vaginal swab should be taken for threatened preterm labour especially early preterm. Betamethasone
administration causes a definite reduction in the incidence of RDS. Induce PPROM after 36 weeks to reduce late
preterm complications provided there is no chorioamnionitis.
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INTRODUCTION

Preterm labour is a very important obstetric complication,
as it has both short term neonatal and long-term
problems. It is defined as onset of labour prior to 37
completed weeks of gestation. Preterm delivery affects
one in ten births (11%) and even greater in developing
countries and causes 40-75% of neonatal deaths.! Two
major factors have contributed to the rise in preterm

delivery rate: 1) The dramatic increase in multiple births
from assisted reproduction techniques; 2) obstetric
interventions at early gestations for obstetric
complications.? The dream of every woman is to deliver a
healthy and mature baby capable of adapting
satisfactorily to extra uterine life. For prevention it is
important to identify the high-risk factors for preterm
labour.® The causes of preterm labour can be maternal,
fetal, placental or idiopathic.
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Preterm infants not only suffer the immediate
complications but also have long term sequelae such as
neurodevelopmental disability.* Recently late preterm
birth and its morbidity has gained importance.®
Significant progress has been made in the care of preterm
infants, but not so in reducing the prevalence of preterm
births.

Though tremendous strides have been made in keeping
preterm infants alive, there has been less success in
reducing the long-term handicap rate among the
survivors. The economic consequences of preterm birth
that reach beyond new born period into infancy,
adolescence, and adulthood is enormous when the effect
of adult disease associated with prematurity such as
hypertension and diabetes are considered.

Hence there is a time felt need to ascertain the causes and
outcome of preterm labour and the strategies to prevent
preterm births. This study emphasizes on the causes and
outcome of preterm labour in a tertiary care Medical
College in Kerala.

The aim of the study is to identify the risk factors of
preterm labour; to identify the role of infection in preterm
labour; to find out the most common organism causing
vaginal infection and to plan prophylactic antibiotics
accordingly; to study neonatal morbidity and mortality of
preterm labour in present institution; to study the effect of
antenatal steroids in prevention of RDS and to find the
survival rate at various gestational age.

METHODS

This was a prospective Cohort study conducted at
Government Medical College Hospital, Kottayam for a
period of 1 year, after getting approval from ethical
committee. Patients were included after proper
counselling and informed consent.

It was a prospective cohort study. 75 antenatal women at
gestational age 28 to 36+6 weeks in true labour pains
were taken as cases and patients and their babies were
followed up till discharge.

Inclusion criteria

e Antenatals at 28 to 36+6 weeks with documented
preterm labour, as define by ACOG (1997) criteria.

e >4 contractions in 20 minutes or >8 in 60 minutes

plus progressive changes in cervix.

Cervical dilatation >1 cm.

Effacement > 80%.

Singleton pregnancy

No gross congenital anomalies or uterine anomalies.

Exclusion criteria

e Pregnancy less than 28 weeks and above 37 weeks.
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e Those induced for medical indications
e Preterm CS.

Data collection method

Following admission detailed history including history of
UTI, vaginal discharge, bleeding PV, previous abortions,
preterm births were entered in the proforma. This was
followed by examination to confirm true labour and
investigations including high vaginal swab. Injection
betamethasone two doses 24 hours apart were given to all
and those who delivered at least 24 hours after the first
dose were considered as steroid covered group and those
not satisfying this were included in the steroid uncovered
group. Neonates were followed up in NICU until
discharge or death.

Definitions

PPROM: Rupture of fetal membranes before the onset of
spontaneous uterine activity prior to 37 weeks.

Steroid covered group: Those who deliver at least 24
hours after initiation of steroid therapy.

Neonatal sepsis: Early onset sepsis from birth to 7 days is
considered.

Statistical analysis

Data was entered into Excel sheet and SPSS version was
used for analysis. Chi-square test was used to find out the
association of variables and p value less than .05 was
taken as statistically significant.

RESULTS

75 antenatals admitted in preterm labour were included in
this study. When maternal age was analysed majority
were of the age group 26 to 30 years (32 cases).24
women were of the age group 21 to 25 years, 12 belonged
to 31 to 35 age group, 6 were less than 20 years and there
was one above 35 years.

35
30
25
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15
10

<20 21-25 26-30 31-35 >35

Figure 1: Maternal age distribution.
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Parity

36 of the subjects were primigravida (48%), 23 were Para
1(30.6%), 5 multiparas (6.6%), and 11 were nullipara
(14.6%) i.e., women with previous abortions.

Table 1: Distribution of parity.

Primigravida 36 48*
Paral 23 30.6
Para2 5 6.6
Para3 0 0
Nullipara 11 14.6

*: Majority were primigravidas.
Gestational age of preterm babies

Majority of preterm babies in this study belonged to the
group of late preterms (42.6%). 25% of babies were of
the gestational age 28 to 32 weeks and 32%of babies
belonged to the group of 32 to 34 weeks.

m 28-32 Weeks m 32-34 Weeks 34-37 Weeks

Figure 2: Gestational age distribution (no. of cases).
Risk factors of preterm labour

PPROM was the major one seen in 57% i.e., 43 out of 75
cases. This is followed by UTI, 24 cases (32%) and
vaginal infections, 30.7% of cases. 19 women had past
history of abortions and 11 patients (15%) had prior
history of preterm labour. There were 13 cases of
hypertension complicating pregnancy (17.3%). Out of the
four cases of gestational diabetes (5%) three had
associated polyhydraminos. 8 of them had Intrauterine
growth restriction (10.6%). Antepartum haemorrhage was
reported in 4 cases.

Nineteen women had past history of abortion. Of these 10
had previous one abortion, 7 had previous 2 abortions and
2 of them had previous 3 abortions.15% had prior history
of preterm labour (11 patients).
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Figure 3: Risk factors of preterm labour.
Risk factors of preterm labour-gestational age wise

PPROM was the major cause for late preterm labour in
this study. 19 women in the late preterm group (59% of
late preterm) had PPROM while 13 in the group 32-34
weeks and 11 among the group 28-32 weeks had
PPROM. Vaginal infections were more common in the
group 32-34 weeks compared to others. 11 of them had
vaginal infection compared to 6 each in the other groups.
5 women with gestational age 32 -34 weeks had past
history of preterm delivery compared to 3 each in the
other two groups. 19 women had past history of
abortions, 9 had in the group 34-37 weeks and 4 in the
group 28-32 weeks. Diabetes, hypertension, IUGR, and
UTI were common among late preterm group compared
to others.
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Figure 4: Gestational age wise distribution of risk
factors.
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High vaginal swab report

Among the 75 vaginal swabs 30.7% was culture positive.
E. coli was the most common organism 13 cases (17.3%).
This was followed by Staphylococcus aureus and
Kebsiella, 4 cases each (5.3%). MRSA was reported in 2
cultures. No case of group B haemolytic Streptococcus
was reported.

Facilities for isolating Ureaplasma Urealyticum,
Mobilincus and Gardnerella was unavailable in present
Microbiology department. Negative reports were seen in
69.3% of cases. This group might have included
Mycoplasma, Ureaplasma Urealyticum, Mobilincus and
Gardnerella species.

Table 2: High vaginal swab report.

E. coli 13 17.3*
Stap. aureus 4 53
MRSA 2 2.6
Klebsiella 4 5.3
Negative 52 69.3

*: E. coli was the most isolated organism in high vaginal swab.
Neonatal complications

The most frequent one was neonatal hyperbilirubinemia,
41 cases (54.7%). This was noted to be more severe in
the early gestational age group.

Eight out of them needed exchange transfusion and the
rest were managed with phototherapy. 23% of babies had
RDS (17cases), of this 11 survived and 6 expired. Culture
proven sepsis was seen in 4 babies, but all survived.

Table 3: Neonatal complications.

NNHB 41 54.7*
RDS 17 23
Neonatal sepsis 4 5
Neonatal death 7 9.86

*. Neonatal hyperbilirubinaemia was the most common
neonatal complication.

There were 7 neonatal deaths (9.86%),6 deaths were due
to RDS and the remaining one was an extremely preterm
baby. Neonatal hyperbilirubinemia was the leading
complication in late preterm group, seen among 17
babies; 16 babies in the group 32-34 weeks had NNHB
and 8 among the group 28-32 weeks had NNHB.

RDS was more common among the early preterm 10
cases compared to 4 in the group 32-34 weeks and 3 in
the late preterm group. There were 4 cases of neonatal
sepsis 2 each in the group 32-34weeks and late preterm
group. There were 7 neonatal deaths among these,4 were
of the gestation 32-34 weeks and 3 of the gestation 28-32
weeks. There was no neonatal mortality among the late
preterm group.

Correlation between antenatal steroids and RDS

Corticosteroids are given to all women in the preterm
labour (24-36 weeks). Women who delivered at least 24
hours after the initiation of steroid therapy were
considered as steroid covered group and those not
satisfying this criteria were considered as steroid
uncovered group.

When Chi-square test was applied and analysed, the
steroid covered group had lesser incidence of RDS with a
p value 0.001 which was statistically significant.

Table 4: Correlation between antenatal steroids and
RDS.

Covered 6 49
Uncovered 11 8

*: P value of .001 signifies that antenatal steroids are protective
against RDS.

0.001*

Neonatal survival rate

There were five babies in the < 1 kg group, of these 4
were live born and 2 of them survived and thus the
survival rate was 50%. 62% of the babies in the group 1
to 1.49 kg survived. The major cause of mortality was
RDS. Above 1.5 kg there was 100% survival rate
provided they tide over neonatal sepsis and NNHB.

Table 5: Neonatal survival rate-birth weight wise.

<1kg 5 4 1 2
1-1.49 kg 15 13 2 5
151.99kg 34 33 1 0
>2 kg 11 11 0 0

*: Above 1.5 kg the survival rate was 100%.
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2 50%

8 62%
33 100%*
11 100%
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The lowest gestational age at which survival is possible
was 29 weeks 2 days in this study and the lowest birth
weight for survival in this study was 950 g.

Table 6: Neonatal survival rate-gestational age wise.

28-32 17 2 6 64%
32-34 22 2 1 95%
34-37 32 0 0 100%*

*: Above 34 weeks there was 100% survival rate.
DISCUSSION

Preterm babies have increased short- and long-term
morbidity. This study showed majority of preterm babies
belonged to the late preterm group (42.6 %).25% of
babies were of the gestational age of 28-32 weeks and
32% belonged to the group 32 to 34 weeks. A study by
Raju and colleagues, conducted in the United States in
2006 showed that 75% of the babies were late preterm
babies.® Another similar study published by National
centre for health statistics showed incidence as 70%.’

Analysis of maternal age of the study group showed that
42.6% of the subjects were of the age group 26 to 30
years. Out of the 75 antenatal cases, 48% of them were
primigravida (36 cases), 23 were second gravida (30.6%),
5 were multiparas (6.6%) and 11 of them were nullipara
(14.6%) which included women with previous abortions.
Majority of them were primigravida, 48%. In a similar
study by Ghazi A et al, 40% of subjects were
primigravidas.®

Previous obstetric history is an important predictor of
preterm labour. 19 women had past history of abortions.
Of these ten had previous one abortion, seven had
previous two abortions and two of them had previous
three abortions. Thus 25.3% of the study group had past
history of one or more abortions. In a study by Singh et
al, Lucknow in 2007, 14.4% of women with preterm
labour had past history of abortions.®

15% of the women in this study had previous preterm
labour. According to the study by Hoffman et al having
had a single previous preterm increases the risk of
subsequent preterm by 4 fold times compared with
term.2® Although the study by Hewitt and Newham in
Australia has reported the incidence of 24%, an Indian
study by Singh conducted at Lucknow reported as 14.4%
association. This goes in accordance with present study.
57% of the patients had PPROM. According to the study
conducted by Chan et al in 2001 preterm premature
rupture of membranes (PPROM) was associated with two
third of cases of preterm labour.t1?

Goldenberg et al reported that PPROM causes 30 to 35%
of preterm labour.'® According to Parry et al PPROM is
responsible for close to 40% of preterm births.** Thus
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PPROM as the major cause for preterm labour in this
study goes in accordance with the previous studies.

In present study UTI was reported in 32% of women .The
women presented with symptoms such as increased
frequency of micturition and dysuria urine culture was
done and a growth of more than 10° colony forming
unitml  of a single recognised uropathogen was
considered significant.'® Even if the count is less than this
symptomatic women needed treatment because if left
untreated most symptomatic women with low counts will
show increase in counts >10°CFU/mI later.'®

Twenty-three antenatal women had positive high vaginal
swab culture (30.7%). As ascending vaginal infection is
the most common route for entry of bacteria into
amniotic cavity this finding was significant. According to
a study by Cassel et al the incidence of subclinical
chorioamnionitis was 50% at 24 to 28 weeks, 30% at 28-
32 weeks, 20% at 33 to 36weeks and 10% after 37
weeks.® Goldenberg also stated that the percentage of
positive culture is gestational age dependent and the
proportion of positive culture increases with decreasing
gestational age.'” It is now known that ureaplasma and
Mycoplasma are the most common organisms found in
intrauterine infections and earlier studies did not culture
for these organisms, and hence the rate of positive
cultures is much lower than actual rate.’® 40% of
spontaneous preterm labour is attributed to infections.*®

Genitourinary infection as a cause of preterm labour is a
much-studied subject. Gynaecologist can play an
important role in the prevention of infection related
preterm birth by screening, identifying and treating
urinary tract infections and reproductive tract infections.

Early onset neonatal sepsis may occur when the mother
has bacterial colonization of urogenital tract. According
to McDonald et al bacterial vaginosis organisms and
enteropharygeal organisms (mainly E. coli) are associated
with preterm labour.?°

In this study most common organism isolated was E Coli
(56%of total culture positive report). There were four
reports of Staphylococcus Aureus and Klebsiella and two
cases of MRSA infection. According to Stoll et al GBS is
no longer the predominant cause of early onset neonatal
sepsis; the honour now goes to E. coli.? In addition the
incidence of MRSA infection is increasing
(Bratu,2005).%

Preterm birth is associated with 75% of perinatal
morbidity and as much as 50% of long-term neurological
handicap.* The most common morbidity found in this
study was neonatal hyperbilirubinemia, forty-one cases
(57%). According to literature, jaundice during the first
week is seen in about 80% of preterm babies.

The incidence of RDS in this study was 23% (17 cases)
the incidence of RDS among babies from 32 to 36 weeks
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is 30% and authors are also getting similar findings.
Antenatal administration of steroid has a definite role in
reducing the incidence of RDS.% In this study when the
incidence of RDS among steroid covered and uncovered
were analysed by Chi Square test, p value is 0.001 and
was statistically significant.?* Betamethasone is preferred
over dexamethasone as the latter causes periventricular
leukomalacia.®® RDS is the major cause for neonatal
mortality in this study. Surfactants are not affordable for
the poor and this may account for high mortality due to
RDS.

Early onset neonatal sepsis was found among four babies.
There was one case each of E Coli, Staphylococcus
Aureus, MRSA, and Klebsiella. All four survived.?:?
This goes in accordance with the study of Stoll in 2005
who also reported that enterophargyeal organisms are
now the leading cause of neonatal sepsis.?

After achieving a birth weight of >1000gms or a
gestational age of >28 weeks (females) and 30 weeks
(males), the neonatal survival in developed countries
reached 95%. In present study neonates with birth weight
above 1.5kg had 100% survival provided they overcome
hurdles like RDS, NNHB and neonatal sepsis.

CONCLUSION

Past history of abortions and previous preterm births are
important risk factors. Previous preterm births, especially
early preterm births are definitely associated with vaginal
infections and there is a role for high vaginal swab
culture when they present with threatened preterm labour
during this pregnancy. Urinary tract infection and vaginal
infections are major risk factors and should be effectively
tackled during antenatal visits. There should be no delay
in administration of injection Betamethasone as there is a
definite reduction in the incidence of RDS when delivery
occurs at least 24 hours after the administration of
steroids. Neonatal complications are higher even for late
preterm births when compared with term, so it is better to
induce PPROM after 36 weeks provided there is no
chorioamnioitis.
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