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ABSTRACT
Background: Premature Rupture of Membranes (PROM) is common in obstetrics and management of such patients
depends on whether the rupture has occurred or not. With membranes ruptured the fetus is deprived of protection provided
within the amniotic cavity. Beta-Human chorionic gonadotrophin (B-HCG) is a hormone and is present in high
concentration in amniotic fluid as well as in the blood and urine of the mother and is studied as possible predictor of
preterm labour and as marker of PROM.
Objectives: To compare the diagnostic accuracy of B-hCG & nitrazine paper test in vaginal washings taking amniotic
fluid pooling as gold standard for diagnosing premature rupture of membranes.
Methods: It was a comparative cross-sectional study conducted at Unit Department, of Obstetrics & Gynecology, Lahore
General Hospital, Lahore. After that vaginal washings were taken for B-hCG testing. A pregnancy test kit (Accu Check)
was used for detection of B-hCG in vaginal fluid washings. According to amount of u-hCG in the washings the result has
been positive as early as 40 Seconds but for labelling the result negative 5 minutes complete reaction time has been
observed. On Nitrazine Kit, the positive test is indicated by distinct colour band on both; control and test side.
Results: Mean age of women was 27.17+4.55 years. Mean age of gestation was 36.16 + 3.30 weeks. Sensitivity &
specificity of Nitrazine Paper Test were 92.17% & 66.67%. However, the PPV & NPV for Nitrazine Paper Test was
98.15% & 30.77% respectively. Sensitivity & specificity of B-hCG Test was 94.35% & 75%. However, the PPV & NPV
for B-hCG test was 98.64% & 40.91% respectively.
Conclusion: Results of this stud y showed that B-subunit of hCG measured by over-the-counter available pregnancy test
kit is a dependable quick and easy test for detection of premature rupture of membranes. This test can be performed on
the bed side of the patient without Lab involvement. This test can be promoted as an additional help for the diagnosis of
doubtful and ambiguous cases of premature rupture of membranes.
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37 weeks of gestation in which case 1s it is termed as
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preterm PROM.? The distinction between PROM and
Premature PROM is important as etiology of PROM
(physiological process) differs from Premature PROM
(pathological process). The basic underlying mechanism
of membrane rupture is reduction in membrane strength
due to programmed cell decay, activation of catabolic
enzymes like collagenase as well as mechanical forces.>
PROM occurs in proximately 1-3% of pregnancies and is
responsible for 1/3 of all the preterm birth. PROM has
been accompanied with risks for mother, fetus and
neonate.® Large number of exogenous risks factors has
been related to PROM, like infection in genital tract,
cervical incompetence, nutritional deficiency e.g.
ascorbic acid and copper.®

Patients having PROM presents with gush of fluid from
vagina, may be accompanied by bleeding per vagina,
perineal heaviness but not with contractions. It leads to
severe hazardous consequences to pregnant females like
chorioamnionitis, preterm labour, abruptio placental, and
post-partum endometritis, especially complications
associated with prolonged conservative management of
Premature PROM occurring at earlier gestation ending in
evacuation and curettage, maternal sepsis and even
maternal death.’

Clinically spontaneous rupture of membranes presents
with a history of involuntary loss of gush of watery fluid
from vagina which soaks under garments and smells like
amniotic fluid. Patient's history and inspection of
amniotic fluid leakage from cervix on sterile speculum
evaluation can lead to more than 90% cases of PROM,
particularly when large quantity of amniotic fluid is
leaking, nevertheless on different occasions the leak
might be very less in quantity or irregular and membranes
may rupture without symptoms.®

In patients having negative speculum examination or
ambiguous history to confirm or deny PROM
traditionally used tests are, nitrazine blue test (based on
alkaline pH of vaginal fluid which turns nitrazine yellow
paper to blue paper test), fern test (demonstrates ferning
pattern of vaginal fluid secretions after being dried out)
and dye test (which involves administration of dye into
amniotic fluid trans abdominally and observing blue
staining in vaginal fluid after 24 hours.%!

Recently studies have been carried out to develop a
specific, effortless, non-invasive and authentic test for the
detection of PROM. Various biochemical agents had
been evaluated with varying results.*? 2 Clinically nearly
10% of cases of suspected PROM needs further
evaluation especially in outpatients. Different bedside
test known as point-of-care testing - POCT as frequently
used in current practice. As it does not involve laboratory,
specific instruments or trained person. Human chorionic
gonadotrophin (hCG) in vaginal secretions studied by
ELISA method has given varied results for detection of
PROM.™ Cooper et al., & Kariman et al., were the
researchers who utilized maternal urine one step dipstick

method with a cut-off of 25 mlU/ml for detection of
PROM.15: 16

So one step B-hCG dipstick is a simple, quick easily
available and non-invasive method for diagnosis of
pregnancy utilized by most of health personnel in both
emergency and outpatient settings. Traditionally, B-hCG
is detected in amniotic fluid collection by using
laboratory radio immunoassay but this is a time-
consuming method. Through this study, we aimed to
develop simple, quick, easy and a reliable testing method
to diagnose PROM, which must not need laboratory
testing, provides quick and fast output and must be cost-
effective. The objective of this study was to compare
accuracy of PHCG & nitrazine paper test in vaginal
washings taking amniotic fluid pooling as Gold standard
in females with suspicion of premature rupture of
membranes (PROM).

METHODS

This cross-sectional study was conducted at Department
of Obstetrics & Gynaecology PGMI / Lahore General
Hospital Lahore from August 2014 to August 2015. Total
242 patients were included by using confidence level at
95%, margin of error as 5% and anticipated population
proportion i.e. 19.53%.!7 Patients were enrolled by
applying non-probability, consecutive sampling. Females
of age 18 to 40 years, presented at gestational age >28
weeks (calculated by LMP / earlier scan) complaining of
per vaginal leaking, both primigravida and multigravida
with alive singleton pregnancy with no congenital
anomaly (confirmed on USG) were included in the study.
Patients with wvaginal bleeding -- spontaneous or
traumatic, Low-lying placenta on (USG) or with
chorioamnionitis were excluded

After approval from ethical board, 242 patients fulfilled
inclusion and exclusion criteria, attending Emergency
and Labor ward of LGH, Lahore were enrolled in this
research. Written informed consent was taken from
every pregnant female enrolled in this study after
explaining the purpose of study. Their demographic
profile (name, age, address, gestational age and parity)
was recorded. After that B-hCG vaginal fluid sampling
done as under: Sterilized Cusco's speculum was inserted
to visualize the cervix. The amniotic fluid pooling was
observed in the posterior fomix and a nitrazine paper
test was done. Few inches of Nitrazine paper were used
for the test. Paper was secured in the holder before
tearing. Vaginal secretions were touched with the paper.
The color on the strip of paper was immediately
matched with the closest color on the chart in the
dispenser. Each color corresponds to a specific pH. The
normal pH for amniotic fluid, normal vaginal secretions
and urine is 7 to 7.5, 45 to 55 and 5.5 to 6.5
respectively. The interpretation of Nitrazine test was
done as shown in the table below:
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Membranes Probably Intact

Yellow pH 5.0
Olive Yellow pH 55
Olive Green pH 60
Ruptured Membranes
Blue Green pH65
Blue Gray pH 7.0
Deep Blue pH75

In next step, the following method was adopted to collect
vaginal washings:

Vaginal fluid was mopped out with sterilized gauze. The
posterior vaginal fornix was irrigated with 5 ml of sterile
saline solution and 3 my™" it was sucked out with the same
syringe. A commercial pregnancy test kit (Accu-Chek)
was used for detection of B-hCG in vaginal fluid
washings. The test was considered positive at threshold
value of 36ml1U/ml of B-hCG which is greater than the
level of B-hCG present in cervico-vaginal secretion. The
test may give a positive result as early as 40 second on
the basis of B-hCG concentration. Nevertheless negative
result was only labelled after observing the complete
reaction time of 5 minutes. The negative test was
indicated by only one colour band on test side and
excludes amniotic fluid. The positive test was indicated
by distinct colour band on both; control and test region.
The invalid test was indicated by no visible band; or one
colour band appears on control side. Finally, the test was
done again with new Kkit. The data generated with
nitrazine paper test and B-hCG pregnancy test kit is
compared statistically with amniotic fluid pooling. All
the information related to study procedure was recorded
on a Proforma.

Data was analyze by using SPSS a 20.0. 2x2 tables were
generated to calculate sensitivity specificity, PPV and
NPV and diagnostic accuracy of p-hCG and nitrazine
paper test keeping amniotic fluid pooling as gold
standard.

RESULTS

The mean age of females was 27.17 + 4.55 years.
Females presented on average mean gestational age of
36.16 + 3.30 weeks. On Nitrazine, there were 216
(89.3%) females who were detected as positive while 26
(10.7%) were detected as negative. On B-hCG, there
were 220 (90.9%) females who were detected as positive
while 22 (9.1%) were detected as negative. On Amniotic
fluid pooling, there were 230 (95.0%) females who were
detected as positive while 12 (5.0%) were detected as
negative. Table 1

Table 2 shows diagnostic accuracy of Nitrazine Paper
Test. Sensitivity and specificity of Nitrazine Paper Test
was 92.17% and 66.67%. However, the positive
predictive value and negative predictive value for
Nitrazine Paper Test was 98.15% and 30. 77%

respectively. The overall diagnostic accuracy of this test
is 90.91%.

Table 3 shows B diagnostic accuracy of PB-hCG.
Sensitivity & specificity were 94.35% and 75%.
However, the PPV & NPV for B-hCG Test was 98.64%
and 40.91% respectively. The overall diagnostic
accuracy of this test is 93.39%.

Table 4 shows a comparison between various diagnostic
indices of Nitrazine paper test vs. B-hCG Pregnancy kit
Test. Sensitivity of Nitrazine test vs. B-hCG test was
92.1% and 94.35% respectively while specificity of
Nitrazine test vs. B- hCG test was 66.67% and 75%
respectively. Nitrazine paper test had 90.91% DA as
compared t093.39%o0btained for B-hCG test.

Table 1: Demographics of females included in the study

N 242

Age (year) 27.17 +4.55
Gestational age 36.16 +3.30
Nitrazine

Positive 216 (89.3%)
Negative 26 (10.7%)
B-HCG

Positive 220 (90.9%)
Negative 22 (9.1%)
Amniotic fluid pooling

Positive 230 (95%)
Negative 12 (5%)

Table 2: Accuracy of Nitrazien paper test taking amniotic
fluid pooling as gold Standard

Nitrazien Amniotic Fluid Pooling

paper test Positive Negative Total
Positive 212 (92.2%) 4 (33.3%) 216
Negative 18 (7.8%) 8 (66.7%) 26

Total 230 12 242

Sensitivity=92.17%, Specificity=66.67%, PPVV=98.15%,
NPV=30.77% and Diagnostic Accuracy 90.91%

Table 3: Accuracy of Beta-hCG taking amniotic fluid
pooling as gold standard

Amniotic Fluid Pooling

B-hCG Positive Negative Total
Positive 217 (943%)  3(25%) 220
Negative 13 (5.7%) 9 (75%) 22

Total 230 12 242

Sensttivity=94.35%, Specificity=75%, PPV=98 64%,
NPV=40.91% and Diagnostic
Accuracy=93 39%
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Table 4: Comparison of diagnostic indices of nitrazine
paper test and B-hCG pregnancy kit test
Nitrazine Paper B-hCG Pregnancy

Test Kit Test
Sensitivity 92.17% 94.35%
Specificity 66.67% 75.0%
PPV 98.15% 98.64%
NPV 30.77% 40.91
Diagnostic 90.91% 93.39%
accuracy
DISCUSSION

Premature rupture of membranes (PROM pas diagnosed
clinically as suggested by gush of watery vaginal
discharge is confirmed by visualization of amniotic fluid
on sterile speculum examination.” Traditionally the gold
standard for detection of PROM depend on finding 3
clinical signs) an per speculum examination by the
obstetrician: 1) Visualization of amniotic fluid pooling in
the posterior fornix of the vagina or leakage of clear fluid
from external cervical OS: 2) An alkaline pH of the
cervico-vaginal secretions revealed by, nitrazine paper
test (where the nitrazine paper changes color from yellow
to blue by alkaline pH of cervico-vagina secretions. 3)
Feming pattern shown by cervico-vaginal secretions after
drying out under microscopy.’: 1318

Early or proper detection of premature repute of
membranes 1s of much significance as most of relative
obstetric complications like, chorioamnionitis and
preterm delivery can be avoided or otherwise false
diagnosis can result in unwanted interventions like
hospitalization, administration of antibiotics and
corticosteroids as well as induction of labour.1®: 20

As much as 90% of cases can be diagnosed clinically on
the basis of history, finding of reduced amniotic fluid
index on ultrasonography, visualization of amniotic fluid
coming from cervix and or positive nitrazine and fern test
on vaginal secretions. Various biological markers have
been evaluated to diagnose amniotic fluid but as yet none
has been proven to be gold standard for detection of
premature rupture of membranes. Nitrazine paper test can
give a false positive result due to contamination with
blood, seminal fluid, antiseptic solutions and also in the
presence of bacterial vaginosis. The fern test can also
give false positive results which can be avoided by taking
sample from posterior fomix or lateral vaginal wall.?% 22
Similarly false negative fem test can be obtained in case
of prolonged leaking resulting in reduction in amniotic
fluid. In such cases and patients having strong clinical
suspicion of membrane rupture, patient is advised to take
rest in recumbent position or alternatively other measures
are taken.??

As there are restrictions with existing gold standard
method for detection of PROM (namely, amniotic fluid
visualization, nitrazine paper test and fern test),

researchers are looking for more authentic tests. These
tests relied on presence of certain biochemical markers in
the cervico-vaginal secretions after membrane rupture
absent in women with intact membranes. Various
biological markers studied so for include alpha-
fetoprotein,?® fetal fibronectin,?* insulin like growth
factor binding protein 1,2 prolactin,® beta-subunit of
human chorionic gonadotrophin B-hCG), creatinine,
urea, lactate, and placental alpha-microglobulin 1. %6
Varying results have been obtained by using such tests.
Although recently proteomic technology by finding
novel protein biomarkers in the cervico-vaginal
secretions have been used for women having
intramaniotic infection or who have preterm de livery but
not used for detection of preterm PROM.": 8 13

In the last few decades various diagnostic methods have
been developed and investigated which utilized the
presence of tl | ese biochemical markers in the amniotic
fluid. These tests have strong predictive value for
detection of PROM as concentration of the biochemical
markers in the amniotic fluid is much higher than in the
vagina secretions. Various studies have proved the
superiority of these tests due to greater ease of sample
processing and accuracy than the convent ion al tests.8
Kariman from Iran compared enzyme linked immuno
absorbent assay and three quick dipstick methods for
detect ion of PROM. The findings showed that
sensitivity, specificity, PPV, NPV & diagnostic accuracy
of ACON kit for diagnosis of PROM, based on beta-HCG
level were 90%, 92%, 92.1%, 90% and 91%
respectively.?” Findings of our study is agreed with
findings of study done by Kariman.

In another study sensitivity, specificity, PPV & NPV of
Beta-hCG for diagnosis of PROM was reported as 100%,
100% 85.6% & 91% respectively.?® This study also
support the findings of this study showing high
sensitivity and PPV for B-hCG test.

Osman and Elghazaly reported in their study that the
sensitivity & specificity of beta-HCG were 83% and
100%, while PPV & NPV were 100% & 85.6%, and
overall accuracy was 91%.% Marcedian Lin his study
compared two bed side tests for detection of PROM by
using presence of insulin-like growth factor-binding
protein-1 and placental a-microglobulin-1 in cervico-
vaginal secretions. Both studies spayed similar results for
detection of PROM.%° Ibrahim A. Abdelazim in his study
proved that Actim PROM test by using insulin-lge
growth factor-binding protein-1 is simple bedside test use
d as complementary test to confirm the PROM.3!
Studies which measured vaginal fluid B-hCG has
accuracy lower than placental a- microglobulin-1.
Measuring the beta subunit of hCG is a simple and can be
done in most of the centre even in emergency situations
were as measuring the levels of other biological markers
is more costly and not feasible to do in each and every
center around the clock. In the end it 1s concluded that as
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level of beta subunit of hCG is much elevated in patients
with membrane rupture as compared with those with
intact membranes it is utilized as rapid proper dependable
method of diagnosing PROM. As laboratory facility of
B-hCG measurement is available in most of the centres it
can also be used for diagnosing PROM alternatively.
Limitations associated with these tests are, nitrazine blue
test as poor specificity and false positive test is reported
in the presence of blood, semen, lubricants and antiseptic
solutions, similarly smear taken from cervix for fem test
ma y also give a false positive result and dye test is an
invasive test and sometimes may itself cause rupture of
membranes.®? Alternatively detection of biomarkers
present in amniotic fluid in high concentrations seen after
membrane rupture, either not present or exist in very
small concentration in cervico-vaginal secretions during
pregnancy with intact amniotic membranes has been
studied for confirmation of PROM.%

Beta-HCG is a glycoprotein hormone and is secreted by
placental syncitiotrophoblast during pregnancy. It is
present in high concentrations in the amniotic fluid as
well as maternal blood and urine. Beta-hCG is studied
recently as a predictor of preterm labour and a marker for
premature rupture of membranes. Judgment of membrane
rupture can also be done by dipstick test on vaginal fluid
or discharge like Actim Prom or Ammnisure.33

Smaller sample size is the limitation of this study.

CONCLUSION

Results of this study showed that B-subunit of hCG
measured by over- the-counter available pregnancy test
kit is a dependable, quick and easy test for detection of
PROM. This test can be performed on the bed side of the
patient without Lab involvement. The test should be
promoted as an additional help for the diagnosis of
doubtful and ambiguous cases of premature rupture of
membranes.
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