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Abstract

Objective: To differentiate between normal and pathological vaginal discharge (PVD) in pregnant women and to identify causes
of and adverse pregnancy outcomes associated with PVD. Design: A cross-sectional study. Setting: Outpatient antenatal
clinics. Population / Sample: Pregnant women, Convenience sample (N=85). Methods: Data were collected through history,
clinical examination and laboratory investigations. Data analysed by frequencies, descriptive statistics and Chi-Squared tests.
Main outcome measures: Vaginal discharge (VD), age, gestation, parity and adverse pregnancy outcomes. Results: Women’s
mean age was 27.4 (±4.67) years. Majority of women were 26-31 years old (40%), 28-35 weeks pregnant (34%) and primigravida
(41%). Of 89% (n=76) women with VD, 32% (n=24) had normal VD and 68% (n=52) PVD. Normal VD was watery (100%)
and odourless (96%) while PVD was yellowish curd like (33%) and foul smelling (52%). PVD was significantly associated with
bacterial vaginosis (P < 0.0001), candidiasis (P = 0.005) and trichomoniasis (P = 0.018). A higher proportion of women with
PVD reported irritation (P < 0.0001), pain (P < 0.0001), uterine contractions (P < 0.0001), premature membrane rupture
(P < 0.0001), abortion (P < 0.042), pre-term delivery (P < 0.0001) and post-partum endometritis (P < 0.0001). PVD was
also associated with low birth weight (P < 0.0001), low Apgar score at birth (P < 0.0001), respiratory distress syndrome (P
< 0.0001), intensive neonatal care hospitalisation (P = 0.001) and early neonatal death (P = 0.002). Conclusions: Vaginal
discharge in pregnancy requires early investigation to avoid any adverse fetomaternal outcomes associated with pathological
vaginal discharge.

Introduction

Vaginal discharge is a common gynaecological complaint among women during their reproductive life and
especially during pregnancy. Women are usually unable to differentiate between normal and abnormal vaginal
discharge.1 Normal vaginal discharge or leucorrhoea is thin, clear, or milky white fluid with mild odour. One
of the earliest signs of pregnancy is vaginal discharge that increases in amount progressively and continues
throughout the pregnancy. Changes in vaginal discharge can begin as early as one to two weeks after the
conception and the discharge usually becomes more noticeable as pregnancy progresses and becomes heaviest
near the end of pregnancy. In the last weeks of pregnancy, vaginal discharge contains thick mucus mixed
with streaks of blood, called “show.” This is an early sign of labour and should not be the cause for alarm.
Proper diagnosis and appropriate management of vaginal discharge is based on the clinical examination and
laboratory investigations.2
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Pathological vaginal discharge commonly occurs due to organismal infections of vagina such as Bacterial
vaginosis (BV), Trichomonas vaginalis (TV) and Vulvovaginal candidiasis (VVC), which is also known as
“vaginal candidiasis” or “candidal vaginitis.”

These infections may lead to vaginal dysbiosis (abnormal vaginal microbiota) during early stages of pregnancy
which is commonly associated with adverse pregnancy outcomes3 such as pre-term birth.4 About a half of
pregnant women withv aginal discharge experience pruritus (itching), malodour (very unpleasant smell),
dysuria (painful or difficult urination), and dyspareunia (difficult or painful sexual intercourse).5

Bacterial vaginosis (BV) is a common vaginal infection that is prevalent in 15-30% pregnancies and its
adverse pregnancy outcomes include preterm labour and delivery, premature rupture of membranes (PROM),
amniotic fluid infections and postpartum endometritis.6,7 Vaginal Candidiasis (VC) is a common type of
vaginal infection caused by overgrowth of Candida species,8 which are part of the lower genital tract flora
present in healthy asymptomatic women.9 VC is a gynaecologic disorder with a white vaginal discharge,
vaginal pain, difficult or painful sexual intercourse, irritation and itching. The rate of VC is higher in women
treated with broad spectrum antibiotics and women who are pregnant and/or diabetic and have HIV/AIDS.
Candida albicans is the most common of vaginal Candida species followed by Candida glabrata that cause
vaginal Candidiasis among pregnant women.10 Vaginal candidiasis may lead to pregnancy complications
such as abortion, premature birth, low birth weight and other morbidities.6,8 BV, VVC and TV affect about
6% women.11 These infections are associated with vaginal discharge and particularly affect women of low
socio-economic background and low literacy level.6,7 Abnormal vaginal discharge due to vaginal infections
is also common during child bearing age. Because of socio-psychological impacts and adverse maternal and
foetal outcomes vaginal discharge is an important public health issue, which needs further research especially
in women of lower socio-income communities and those living in lower and middle income countries such as
Pakistan where pregnant women have a higher prevalence of candidiasis12,13 and other bacterial infections.14

The objectives of this study were to differentiate between normal and pathological vaginal discharge in pre-
gnant women and to identify common causes of and adverse pregnancy outcomes associated with pathological
vaginal discharge.

Methodology

This cross-sectional study was conducted at an Obstetrics and Gynaecology unit of a University teaching
hospital from 1 June 2018 to 31 May 2019. All women who came for routine antenatal check-up and had
had complaint of vaginal discharge were invited to the study. We were able to recruit a convenience sample
of 85 women over the 12 month period of the study. All pregnant women with threatened abortion, cervical
incompetence, placental abnormalities, history of sexually transmitted disease (STI) and treatment at STI
clinics were excluded from the study. All women were recruited to the study after taking their informed
written consent.

Data were collected by taking detailed history and thorough clinical examination. Three samples of vaginal
discharge were also taken for laboratory investigation.15 The first sample was stored in a vial with 95% alcohol
for cytological examination; the second sample was utilised in the amine test; and the third sample was taken
with a cotton swab, which was immersed in normal saline (1 ml, in sterile glass) for direct examination.16. The
samples were sent to our pathological diagnostic research centre for examination and report. For candidiasis
and trichomoniasis, direct microscopically examination was taken as the gold standard for seeing hyphae and
flagellate.17 For diagnosis of bacterial vaginosis, the Amsel criteria18 were taken as the gold standard.19 The
diagnosis of bacterial vaginosis was confirmed by the presence of three of following four conditions: vaginal
discharge, vaginal pH>4.5, positive result in the amine test and presence of clue cells on microscopy.18

The data were collected on different variables i.e. age, parity, gestational period, symptoms and their dura-
tion, amount and colour of vaginal discharge with concomitant complaints such as irritation, smell, pain as
discomfort and true onset of labour pains.

2
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All continuous variables were analysed with simple percentages and frequency, mean values with standard
deviation while categorical variables were analysed with Chi Square tests. P-Value [?]0.05 was considered for
statistical significant. There were no missing values. Data were analysed in SPSS, version 23 for Windows.20

Results

Demographic and gestation characteristics

In total, 85 pregnant women took part in this study. Women’s mean age was 27.40(±4.67) years and the
youngest and the eldest women were 20 and 37 years old respectively. Majority of women were 26-31 years
of age (40%), 28-35 weeks pregnant (34%) and primigravida (41%) (Table 1).

< Please insert Table 1 here >

Physical characteristics and laboratory examination of vaginal discharge

Vaginal discharge was reported by 89% (n=76) women. Of these women, 32% (n=24) had normal (physio-
logical) discharge and 68% (n=52) had pathological discharge. Physiological vaginal discharge was watery
coloured discharge (n=24,100%) and it was a slight stain in quantity (n=22, 92%) and odourless (n=23, 96%)
while pathological discharge was mostly yellowish curd (n=17, 33%), soaking clothes in quantity (n=35, 67%)
and foul smelling (n=27, 52%) (Table 2).

Laboratory examination of vaginal discharge samples confirmed vaginal infections which included bacterial
vaginosis (n=21, 24.7%), candidiasis (n=18, 21.2%), and trichomoniasis (n=15, 17.6%). There was stati-
stically significant association between pathological vaginal discharge and bacterial vaginosis (P < 0.0001),
candidiasis (P = 0.005) and trichomoniasis (P = 0.018) (Table 2).

< Please insert Table 2 here >

Vaginal discharge and adverse maternal, pregnancy and neonatal outcomes

A higher proportion of pregnant women with pathological vaginal discharge reported statistically signifi-
cant adverse maternal and neonatal outcomes. The significant adverse maternal outcomes associated with
pathological discharge were irritation (P < 0.0001), pain (P < 0.0001), uterine contractions (P < 0.0001),
premature membrane rupture (P < 0.0001), abortion (P < 0.042), pre-term delivery (P < 0.0001) and post-
partum endometritis (P < 0.0001) (Table 3). The adverse neonatal outcomes significantly associated with
pathological vaginal discharge were low birth weight (P < 0.0001), low Apgar score at birth (P < 0.0001),
respiratory distress syndrome (P < 0.0001), intensive neonatal care hospitalisation (P = 0.001) and early
neonatal death (P = 0.002) (Table 3).

< Please insert Table 3 here >

Discussion:

Normal vs pathological vaginal discharge

Vaginal discharge is common during pregnancy and it is important to differentiate between natural (phy-
siological) discharge and pathological discharge. In this study, we characterised normal (physiological) and
pathological vaginal discharge and identified risk factors and adverse maternal and neonatal outcomes as-
sociated with pathological vaginal discharge. We found normal pathological vaginal discharge in three and
seven of ten pregnant women. The former type of vaginal discharge was not a serious nuisance in terms of

3
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colour, quantity and odour while the later type of vaginal discharge was a serious issue not only in regards to
these parameters5 but also in terms of associated adverse impacts on the mother, pregnancy and neonates.

Common causes of pathological vaginal discharge

Out findings revealed statistically significant associations between pathological vaginal discharge and common
vaginal infections i.e. bacterial vaginosis, vaginal candidiasis and trichomoniasis vaginalis,21,22 which are
commonly found in pregnant women with low education, underprivileged social and economic status and
poor hygiene.6 Most of women participants of our study were recruited during antenatal appointments in
the outpatient obstetrics and gynaecology clinics, which are mostly attended by poor families in Pakistan. In
addition, the literacy in female is also low (52%) in the country, which is even lower in rural areas (40.5%).23
These factors may have contributed in the higher prevalence of pathological vaginal discharge in our sample.
Thus, our study shows that pathogenic organisms such as BV, VVC and TV are the major risk factors of
pathological vaginal discharge in pregnant women.24 Thus, these infections need proper investigation and
appropriate treatment.

We did not find any statistically significant differences in the preponderance of normal and pathological
vaginal discharge based on the women’s age, gestation period and parity.25

Adverse maternal, pregnancy and neonatal outcomes associated with vaginal discharge

Our findings revealed statistically significant higher proportion of women with pathological vaginal discharge
with adverse maternal, pregnancy and neonatal outcomes. The adverse maternal outcomes were irritation
and pain and uterine contractions and post-partum endometritis and the adverse pregnancy outcomes were
premature membrane rupture, abortion and pre-term delivery.26 The adverse neonatal outcomes significantly
associated with pathological vaginal discharge were low birth weight, low Apgar score at birth, respiratory
distress syndrome, intensive neonatal care hospitalisation and early neonatal death. Our findings thus provi-
de empirical evidence that pathological vaginal discharge in pregnant women is a serious maternal c health
issue, which needs through clinical examination, laboratory investigation and relevant medical treatment and
appropriate advice to pregnant women.22 These approaches especially laboratory investigation for confirma-
tion of infection and abnormal vaginal micro biota should be the main part of routine antenatal care practices
in developing countries like Pakistan, because the management only on the basis of signs and symptoms will
not give proper cure and there will be increased opportunities for taking unnecessary multi drug regimes. It
is therefore imperative that pathological vaginal discharge is differentiated from normal vaginal discharge so
that appropriate treatment for the particular type of pathogenic infections is prescribed to improve women’s
health and pregnancy outcomes, while the women with physiological vaginal discharge could be counselled,
assured and advised for good personal hygiene habits and avoidance of unnecessary medication.

Strengths and limitations

This study contributes in the body of knowledge by providing empirical evidence on the prevalence of normal
(physiological) and abnormal (pathological) vaginal discharge in pregnant women and a number of adverse
maternal, pregnancy and neonatal outcomes associated with pathological vaginal discharge in pregnant
women in low and middle income settings and countries like Pakistan.

However, our study has a few limitations, which include convenience sampling, and lack of data on partici-
pant’s education level and economic and employment status. It may be pertinent to state that there are no
universal, mandatory and systematic antenatal screening appointment programme and facilities in Pakistan.
It is therefore up to the pregnant woman and her family to seek an antenatal check-up, which depends on
their choice but mostly on their income level. Women from affording families and higher income mostly go
to the private practitioners and hospitals for antenatal check-up while women of poor families and low inco-
me commonly visit outpatient antenatal clinics in government hospitals. We therefore used the convenience

4
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sample because it was the most suitable sampling methods12 in the setting this study was undertaken i.e.
outpatient antenatal clinics.12,13

We could not get information on the participating women’s education level and economic and employment
status. However, most of patients including pregnant women who attend outpatient clinics in Pakistan belong
to families who are mostly poor and have low level of education. In addition, our hospital serves patients from
a waste catchment area of rural area where the majority of people are poor, less educated and involved in
agriculture.23 Low literacy and low income along with unemployment could be risk factors of poor personnel
hygiene often associated with vaginal infections in pregnant women.6,7 Because of these limitations, the
generalisability of our findings might be limited.

Conclusions

Vaginal discharge is common during pregnancy and it is essential to differentiate between normal and ab-
normal vaginal discharge. Abnormal (pathological) vaginal discharge is more frequent and commonly due to
vaginal infections such as bacterial vaginosis, candidiasis and trichomoniasis, which can be treated with ap-
propriate medicines and avoided through education and advice from improving personal hygiene. In addition,
there is a need for universal antenatal screening and care services, especially in rural areas, in Pakistan.
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Table 1 Demographic and gestational characteristics (N=85)

Number Percentage Mean (standard deviation) Vaginal discharge

No Yes P-value
Pathological Physiological

Age 0.228
20-25 years 32 37.7 3 17 12
26-31 years 34 40.0 27.4 (4.67) 5 24 5 ?>?
32 years 19 22.3 1 11 7
Gestational period 0.124
8-14 weeks 15 17.6 2 5 8
15-21 weeks 17 20 3 9 5
22-27 weeks 24 28.2 3 16 5
28-35 weeks 29 34.1 1 22 6
Parity 0.566
Primigravida 35 41.2 4 20 11
Para 2-4 34 40.0 5 21 8
Para 5 and above 16 18.8 0 11 5

Table 2 Vaginal discharge – physical characteristics and causative pathogenic organisms (N=85)

Number Percentage Vaginal discharge Vaginal discharge

No Yes Yes P-value
Pathological Physiological

Physical characteristics
No 9 10.6
Yes 76 89.4
Pathological 52 61.2
Physiological 24 28.2
Colour
Watery 34 40.0 0 10 24 <0.0001
Yellowish curd like 17 20.0 0 17 0
Frothy 12 14.1 0 12 0
Muddy 13 15.3 0 13 0
No discharge 9 10.6 9 0 0
Quantity
Slight stain 37 43.5 0 6 22 <0.0001
Soaking clothes 36 42.4 0 35 1
Copious in amount 12 14.1 0 11 1
No discharge 9 10.6 9 0 0
Odour
Odourless 43 50.6 0 11 23 <0.0001
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Number Percentage Vaginal discharge Vaginal discharge

Fishy odour 14 16.5 0 14 0
Foul smelling 28 32.9 0 27 1
No discharge 9 10.6 9 0 0
Causative pathogenic organisms
Candidiasis 0.005
No 67 78.8 9 35 23
Yes 18 21.2 0 17 1
Trichomoniasis
No 70 82.4 9 38 23 0.018
Yes 15 17.6 0 14 1
Bacterial Vaginosis
No 64 75.3 9 31 24 <0.0001
Yes 21 24.7 0 21 0

Table 3 Adverse maternal, pregnancy and neonatal outcomes associated with pathological vaginal discharge
(N=85)

Number Percentage Vaginal Discharge Vaginal Discharge

No Pathological Pathological Physiological P-value
Maternal and pregnancy outcomes
Associated Irritation
No 54 63.5 9 23 23 22 <0.0001
Yes 31 36.5 0 29 29 2
Associated Pain
No 29 34.1 7 3 3 19 <0.0001
Yes 56 65.9 2 49 49 5
Uterine contraction
No 54 63.5 9 22 22 23 <0.0001
Yes 31 36.5 0 29 29 1
Premature rupture of membranes
No 56 65.9 9 24 24 23 <0.0001
Yes 29 34.1 0 28 28 1
Abortion
No 72 84.7 9 40 40 23 0.042
Yes 13 15.3 0 12 12 1
Preterm delivery
No 61 71.8 9 28 28 24 <0.0001
Yes 24 28.2 0 24 24 0
Post partem endometritis
No 66 77.7 9 33 33 24 <0.0001
Yes 19 22.3 0 19 19 0
Fever
No 73 85.9 9 41 41 23 0.062
Yes 12 14.1 0 11 11 1
Neonatal outcomes
Low birth weight
No 61 71.8 9 28 28 24 <0.0001
Yes 24 28.2 0 24 24 0
Low Apgar Score at birth
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Number Percentage Vaginal Discharge Vaginal Discharge

No 63 74.1 9 30 30 24 <0.0001
Yes 22 25.9 0 22 22 0
Respiratory distress syndrome
No 64 75.3 9 31 31 24 <0.0001
Yes 21 24.7 0 21 21 0
Intensive neonatal care hospitalisation
No 64 75.3 9 32 32 23 0.001
Yes 21 24.7 0 20 20 1
Early neonatal death
No 69 81.2 9 36 36 24 0.002
Yes 16 18.8 0 16 16
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