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Abstract

Background: Premature rupture of membranes is a com-
mon obstetric problem, and assessment of the woman with
possible membranes rupture is management issued faced in
every day practice. When the fetal membranes rupture occurs,
the fetus loses the protection afforded within the amniotic
cavity, the chance of fetal infection increases.

Aim of the Work: To detect the reliability of Beta-Human
Chorionic Gonadotropin (B-HCG) in vaginal washings of
pregnant women for diagnosis of premature rupture of mem-
branes.

Methods: A prospective case-study includes 90 pregnant
women subdividing into three equal groups (Group A: 30
pregnant women with confirmed premature rupture of mem-
branes, Group B: 30 pregnant women with suspected premature
rupture of membranes, Group C: 30 apparently healthy preg-
nant women without any complaint) for whom sterilized
speculum examination for amniotic fluid pooling, nitrazine
paper test and measurement of vaginal washing fluid B-HCG
were performed.

Results: There was significant differences in mean vaginal
washing fluid f-HCG concentration among the three groups,
being higher in Group A than the other two groups and the
time interval between sampling and delivery was significantly
shorter among the other two groups and the optimal cut off
value for vaginal washing B-HCG was 68mIU/mL using ROC
curve with a sensitivity of 95%, a specificity of 88%, positive
and negative predictive values of 93% and 84% respectively.
Diagnostic accuracy was 90%.

Conclusion: Detection of vaginal fluid B-HCG is simple,
reliable and rapid test for the diagnosis of premature rupture
of membranes.

Key Words: HCG — Vaginal washing — Premature rupture of
membranes.

Introduction

PREMATURE Rupture of Membranes (PROM),
or pre-labor rupture of membranes, is defined as
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spontaneous rupture of the fetal membranes before
the full cervical dilatation [1].

The amniotic sac, or "membranes" contain
amniotic fluid which surrounds and protects the
fetus in the womb. After rupture, the amniotic fluid
leaks out of the uterus through the vagina. This is
informally known as one's "water breaking". Pre-
mature rupture of membranes is shown in 5-15%
of all term births and in 20-40% of all preterm
births [1].

Premature rupture of the fetal membranes is a
major cause of preterm birth and its associated
infant morbidity and mortality. Recently, it has
become clear that rupture of the fetal membranes,
term or preterm, is not merely the result of the
stretch and shear forces of uterine contractions,
but the significant part is the consequence of a
programmed weakening process. Work in the rat
model has demonstrated that collagen remodeling,
with activation of Matrix Metalloproteinases
(MMPs), and apoptosis increase markedly in the
amnion at end-gestation, suggesting that these
processes are involved in fetal membranes weak-
ening [2].

Large numbers of exogenous risk factors have
been associated with PROM including genital tract
infection, cervical incompetence, nutritional defi-
ciency e.g. ascorbic acid and copper, previous
preterm delivery and vaginal bleeding [3].

The diagnosis of PROM is based on the patient's
report, and observation of amniotic fluid leakage
from the cervix and by pooling of amniotic fluid
in the vagina, which is confirmed when a speculum
1s inserted. However, there are some cases with a
history of fluid leakage, but there is no fluid pooling
in the speculum (in the cases with prolonged rup-
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ture). Nitrazine test may cause false negative results
in 9.4% of cases after 48h of rupture; also, vaginitis,

cervicitis, contamination with urine, semen and
blood, and antiseptic use may give false negative
results; therefore other methods of diagnosis have
been investigated. Biochemical materials which
have high concentrations in amniotic fluid, includ-
ing interlukin-6, 8, alphafetoproteins, diamin
oxidase, prolactin, urea and creatinine, fetal fi-

bronectin and insulin-like growth factor binding
protein | have all been evaluated. Another substance
is Beta-human chorionic gonadotrophin (f-HCG),
which is secreted solely by syncytiotrophoblasts
and can be found, in amniotic fluid in addition to
mother's blood or urine [45] .

After PROM, labor will usually begin sponta-
neously whether at term or before term. However,
thiswill be affected by the gestational age at which
the membrane ruptured; at term 75% of cases will
go into spontaneous labor within 24 hours, but in
preterm pregnancies, spontaneous labor will begin
within 3 daysin 48% only of cases. Accordingly,
the management of premature rupture of the mem-
branes depends on the gestational age. However,
in some instances immediate delivery is mandatory

[6,7].

Aim of the work:

To detect the reliability of Beta-Human Chori-
onic Gonadotropin (B-HCG) in vaginal washings
of pregnant women for diagnosis of premature
rupture of membranes.

Patients and M ethods

This prospective study was conducted on ninety
(90) pregnant females attending to antenatal care
clinic and emergency department of obstetrics and
gynecology at Tanta University Hospital from July
2016 — July 2017. Oral and written consent were
taken from all pregnant women included in the
study after approval of ethical committee.

The ninety pregnant women wer e subdivided
into three main groups:

1- Group A: 30 pregnant women with confirmed
premature rupture of membrane which was ev-
ident by positive pooling of amniotic fluid with
or without valsalva maneuver and nitrazine
positive test this group was subdivided into:

* Al: 15 pregnant women at second trimester.
* A2: 15 pregnant women at third trimester.
2- Group B: 30 pregnant women with suspected

premature rupture of membranewith a history
of fluid leakage but negative pooling of amniotic

fluid with or without val salva maneuver and
nitrazine negative test this group was subdivided
into:

* B 1: 15 pregnant women at second trimester.
* B2: 15 pregnant women at third trimester.

w
1

Group C: 30 apparently healthy pregnant women
without any complaint coming for antenatal
care, was subdivided into:

* C1: 15 pregnant women at second trimester.
» C2: 15 pregnant women at third trimester.

All three groups included in study had single
intrauterine pregnancy with no fetal anomalies.
The exclusion criteria were patient who refuse
participation, those with multiple gestation and
with any contraindications for vaginal examination
or vaginal washing as cases of placenta previg;
severe vaginal infection; antepartum haemorrhage
and those with any medical disorders such as
diabetes mellitus; hypertension and heart disease.
All women included in the study were subjected
to; complete history taking; clinical and blood
pressure evaluation; general and obstetric exami-
nation and ultrasound evaluation followed by vag-
inal washing f-HCG sampling. This was done as
follows: 5ml of sterile saline were injected into
posterior vaginal fornix and 3ml of it was collected
with the same syringe, three drops for bed side
urine pregnancy test(sensitive from 25ml1U/ml of
B-HCG), (Abon Biopharm (Hangzhou) Co., Ltd),
wait for five minutes to obtain the result, and then
the syringe sent to laboratory. After 3 minutes
centrifugation, supernatant part of the vaginal
washing was assessed for B-HCG by quantitative
measurement (all samples were done using radio
Immune assay in the same laboratory with the same
technique).

The procedure described above was applied to
all studied groups. After sterile speculum exami-
nation, nitrazine paper test and B-HCG sampling,
all patients underwent ultrasonographic examina-
tion for gestational age determination and amniotic
fluid index calculation. Then al patients were
followed-up until delivery. Time interval between
sampling and delivery were noted and gestational
age of delivery time were determined.

After that statistical analysis of the data was
done by IBM computer using SPSS (statistical
program for social science) Version 20 as follows:
Description of quantitative variables as range;
mean and SD; description of qualitative variables
as number and percentage. ANOVA test (Analysis
of Variance) was used to compare quantitative
variables between groups; Chi-square test was used
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to compare qualitative variables between groups.
Receiver Operator Characteristic curve (ROC) was
used to find out the overall predictivity of parameter
in and to find out the best cutoff point with detection
of sensitivity, specificity, +ve predictive value
(+PV), —ve predictive value (—PV) and accuracy
at this cutoff point.

Results

Table (1) represents comparison between the
different studied groups according to age, parity,
and gestational age of delivery. There was no
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statistical significance between the three groups
according to age of women and there was statistical
difference between the three studied groups in
parity, showing increase parity in Group A and
Group B compared to Group C (p-value <0.015).
Also, there was significant decrease in the gesta-
tional age of delivery in Group A and Group B in
comparison with Group C with p-value <0.001.
Statistical difference was detected between the
three studied groups, showing decrease the time
between test and delivery in the Group A in com-
parison with Group B and Group C. (p-value
<0.001).

Table (1): Frequency of different grades of pulmonary hypertension in the studied population.

Range  Mean = SD F.test  p-value
Age:
Group A 18-37  27.3345.51 0.992 0.375
Group B 17-36  25.90+5.49
Control 18-37  25.50%4.88
Parity:
Group A 0-6 2.63+1.65 4.423 0.015* Group A & B 0.085
Group B 0-6 1.97+1.56 Group A & C 0.004*
Control 0-5 1.50+1.19 Group B & C 0.226
Gestational age of delivery:
Group A 27-38 32.33£3.75 22.824 0.001 * Group A & B 0.002*
Group B 29-38 34.57+2.56 Group A & C 0.001*
Control 35-39 37.10+1.21 Group B & C 0.001 *
Time between test and delivery:
Group A 1-23 10.07+7.04 9.896 0.001 Group A & B 0.001*
Group B 3-84 28.80+25.23 Group A & C 0.001*
Control 7-70 27.53+17.63 Group B & C 0.788

Table (2) shows comparison between the three
studied groups according to positive and negative
bed side qualitative pregnancy test and (Table 3)
showed sensitivity, specificity, PPV, NPV and
accuracy of bed side urine pregnancy test in second
and third trimester.

Table (2): Qualitative B-HCG test in the diagnosis of PPRM.

Bed side qualitative

pregnancy test Group A Group B Group C  Total

Positive:

N 26 11 3 40
% 86.7%  36.7% 10.0%  44.4%
Negative:

N 4 19 27 50
% 133%  633%  90.0%  55.6%
Total:

N 30 30 30 90
% 100.0% 100.0% 100.0% 100.0%
Chi-square:

x2 36.810

p-value 0.001 *

Table (3): Comparison between sensitivity, specificity, PPV,
NPV and accuracy of bed side qualitative pregnancy
test in second and third trimester.

Sensitivity Specificity PPV NPV Accuracy

* Second 85 100 100 90 93
trimester
* Third 90 100 100 95 97
trimester

Table (4) shows comparison between the three
studied groups according to quantitative B-HCG
values in vaginal washing. There was statistical
difference between the three studied groups with
increase in the B-HCG values in Group A in com-
parison with Group B and Group C. (p-value
<0.001).

Analysis of the results using ROC curve showed
that best cut off point for vaginal fluid f-HCG in
groups was 68mIU/mL with a sensitivity of 95%,
a specificity of 88%, positive and negative predic-
tive values of 93% and 84% respectively. Diagnos-
tic accuracy was 90% Fig. (1).
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Table (4): Mean vaginal fluid B-HCG concentration in studied

Table (6): Correlation between quantitative B-HCG and time
between test and delivery in A and B Groups.

groups.
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There was increase sensitivity, specificity, PPV, R
NPV and accuracy of B-HCG according to cut off
value >68mIU/mL in second trimester in compar-
ison with the third trimester (Table 5).

Table (5): Comparison of sensitivity, specificity, PPV, NPV
and accuracy ofquantitative f-HCG in second and
third trimester.

Sensitivity Specificity PPV NPV Accuracy

* Second 93 94 88 96 93
trimester

* Third 73 94 85 87 86
trimester

Table (6) shows correlation between quantitative
B-HCG and time between test and delivery in
pregnant women with confirmed PROM (Group
A) and pregnant women with suspected PROM
(Group B). This table shows that there is negative
correlation between quantitative B-HCG and time
between test and delivery in pregnant women with
confirmed and suspected PROM (p-value <0.001
& p-value £0.020 respectively Figs. (2,3).

0 20 40 60 80 100
Time between test and delivery
Fig. (3): Correlation between quantitative B-HCG and time

between test and delivery in pregnant women with
suspected PROM (Group B).

Discussion

PROM has many complications affecting both
the mother and her fetus. The most important of
which are chorioamnionitis and respiratory distress
syndrome.

Correct diagnosis of PROM has great impor-
tance because failure of diagnosis can lead to
unwanted obstetric complications; on the other
hand over diagnosis can lead to unnecessary inter-
ventions like hospitalization [1].

Diagnosis of PROM has always been a debat-
able issue. Direct visualization of liquor passage
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through the external cervical os during speculum
examination is definitive, but thisis not possible
in every case. Thus, many tests had been advised
for diagnosis of PROM, however, each one hasits
own limitations, making the diagnosis of PROM
difficult [1,4,5].

Our results showed seven to eight folds increase
in vaginal washings (3-HCG concentration among
patients with premature rupture of membranes
versus intact membranes. In the present study we
used a qualitative [>-HCG urine pregnancy test with
positivity in 86.7%, 36% and 10% in Group A, B
and C respectively. The test was 85 and 90 sensitive
in the detection of the amniotic fluid in the PPRM
group in second trimester and in third trimester
respectively. Thetest had high accuracy in third
trimester 97. There were four cases of false negative
result (13.3%) which may be due to failure of
absorption of the fluid by the test kit due to the
proteins and vernix in the amniotic fluid or that
the amniotic fluid might be diluted by the vaginal
discharge resulting in afalse low hCG level. Our
results coincided with Caranza et al who reported
95% sengitivity, 100% specificity, 100% PPV and
97.8% NPV of qualitative hCG testing of vaginal
discharge in the diagnosis of rupture of membranes
9.

Receiver-Operator Characteristic (ROC) curve
analysis was used to establish the cut-off value of
vaginal washings (3-HCG for diagnosis of premature
rupture of the membranes.ROC curve recommend-
ed 68mIU/mL as the cut-off value. According to
this cut off value a sensitivity of 93%, a specificity
0f94%, positive and negative predictive values of
88% and 96% accuracy 93% in the second trimester,
and a sensitivity of 73%, a specificity of 94%,
positive and negative predictive values of 85% and
87% accuracy 86% in the third trimester were
recorded.

These results agreed with results documented
by Mohamed et al.who found that the sensitivity,
specificity, PPV, NPV and accuracy were 94%,
86%, 93.1%, 87.8% and 91.3% asregarded to (3-
HCG. Also, they stated that there was very high
significant difference between confirmed, suspected
and control groups as regard (3-HCG level in vaginal
fluid (p-value <0.001) [9].

Esimand hiscolleagues reported higher (3-HCG
levelsin vaginal washings of patient with PROM.
They proposed that there had been an escape of (3-
HCG in the amniotic fluid after rupture of the fetal
membranes. They reported definitive differencein
the mean vaginal washings (3-HCG concentration
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of women with PROM (95mIU/ml) and those with
intact membranes (10.47mlU/ml) [10] . In astudy
conducted by Mangoano €t al., a cut off value of
(3-HCG in vaginal washing fluid was detected as
100mIU/mL with regard to prediction of pooling
[11.

Kariman et al., performed a case control study
on cervicovaginal samples collected from 86 sin-
gleton pregnancies to compare the diagnostic power
of qualitive and quantitative measurements of (3-
HCG in cervicovaginal washing fluid for the diag-
nosis of PROM. The mean (3-HCG levelswere
250.6 and 118.6mIU/mL in case and control group
respectively. Calculations of receiving operating
characteristic curve showed that the cut-off point
for ELISA was 22.32mIU/mL and its sensitivity,
specificity, positive and negative predictive values
and accuracy were 95.3%, 97.7%. 97.6%, 95.5%
and 96% respectively. The one-step qualitative
pregnancy test was positivein 42 PROM and 5in
the control group [12].

Y oung-Ham et al., demonstrated in 86 pregnant
women between 24-34 weeks of gestation a cutoff
value of 3-HCG in vagina washings (39mIU/ml)
according to receiver operating characteristic curve
[13].

There have been reported in various studies,
different cut-off values, sensitivities, specificities,
positive and negative predictive valuesfor 3-HCG
in vaginal washing fluid for the accurate detection
of PROM. These different values could be attributed
to the existence of a difference in the number of
samples, gestational age, study population and
inclusion of patients with vaginal bleeding in some
studies.

Another study evaluated 3-HCG in vaginal
washing as a marker for PPROM and established
the vaginal (3-HCG concentration ranges of a subset
of patients without PPROM in the first, second
and third trimesters. These investigators demon-
strated a definitive difference in mean (3-HCG
concentrations of subjects with PPROM and those
without. They considered that there was a signifi-
cant difference in the second and third trimester
groups with PROM [14].

Also, Bahasadri et a., in across sectiona study
including 123 pregnant women reported that vaginal
fluid 3-HCG may be used as a suitable, fast and
reliable test for detection of PROM [15].

We concluded that pregnant women from 24-
40 weeks gestation, who have passage of liquor
per vaginaor low amniotic fluid index, should be
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subjected to assessment of qualitative pregnancy
test for vaginal fluid washing and quantitative (3-
HCG in vaginal washing for accurate diagnosis of
PROM. Measurement of vaginal washing (3-HCG
for the diagnosis of PROM isasimple, reliable
and rapid test. The sensitivity and specificity were
95% and 88% respectively in detecting PROM by
evaluating of vaginal washings B-HCG concentra-
tion with a cut-off value of 68ml U/ml.
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