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Abstract

Aim: To determine the diagnostic value of the
lactate concentration in vaginal secretions in de-
termining the premature rupture of membranes
(PROM) in pregnant women at the Alavi Educati-
onal Treatment Center in Ardebil 2010.

Methods: This diagnostic clinical trial enrolled
100 pregnant women with a single pregnancy at
the gestational age of 2041 weeks. The women
were divided to two groups of 50; the case gro-
up enrolled women with the premature rupture
of membranes, and the control group consisted
of women with intact membranes. To verify the
PROM in both groups, the speculum, fern, and
nitrazine tests were used. A Lactate Pro manual in-
strument was used to measure the lactate level of
the vaginal fluid via enzymatic staining. A 5-pm
aliquot of vaginal fluid was sufficient to determi-
ne the lactate level, which was displayed on the
instrument’s liquid crystal display after 60 secon-
ds. Descriptive analytic statistics and SPSS 17
software were used to analyze the data.

Results: The threshold of the lactate concen-
tration was determined to be 4.6 mM. A sensitivity
of 96%, specificity of 98.8%, accuracy of 97%,
positive predictive value of 97.95%, and negative
predictive value of 96.07% were determined for
the lactate concentration in the vaginal fluid for
the diagnosis of the PROM.

Conclusion: Testing of the lactate level of the
vaginal fluid appears to be an easy, rapid and valid
method with high specificity and sensitivity that
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can be applied for the diagnosis of the PROM in
pregnant women.
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Introduction

Introduction: The premature rupture of mem-
branes (PROM) is defined as the spontaneous rup-
ture of embryonic membranes before labor con-
tractions at any gestational age (1,2,3) and occurs
in 2-25% of pregnancies. Its major complications
are infections in the woman and unborn child,
umbilical cord prolapse, prenatal mortality, and
premature labor.(4, 5) PROM accounts for 30% of
instances of premature labor (6, 7) and 18-20%
of prenatal mortality. (8) Therefore, its accurate
diagnosis is of great importance because a false
positive diagnosis can lead to antibiotic therapy,
corticosteroid therapy, or even labor induction. (9)
However, the inability to diagnose PROM can lead
to complications such as chorioamnionitis and pre-
term labor. (8, 10) The diagnosis of PROM is vari-
ed and usually based on clinical evaluations such
as observing the fluid discharge from the cervix
during speculum testing, observing the fern model
in microscopic tests, and biochemical tests. (11)
Among the biochemical tests, the detection of ni-
trazine, vaginal di-amine oxydase, prolactin, alpha
fetoprotein, insulin-like growth factorbinding pro-
tein-1, human chorionic gonadotropin, fibronectin,
and amniSure placental alpha macroglobulin-1 are
frequently used. (12, 13) Most of these tests have
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low sensitivity and specificity, have high false ne-
gative and false positive rates, or are invasive. (14)
Diagnosis based on clinical findings fails in 10%
of cases. (15) Furthermore, the speculum test has
a false negative rate of12%.(16) The nitrazine test
is 90-97% sensitive and 16—70% specific, with a
false negative rate 0f 9.4% and a false positive rate
of 17.4%. The false positive readings arise from
vaginitis, cervicitis, or contamination with blo-
od, semen, urine, meconium, or antibiotics. The
fern test is 51% sensitive and 70% specific. Fal-
se negative readings can result from an incorrect
sampling technique or contamination with blood
or vaginal fluid, and the false negative rate ranges
from 12.9 to 48.6%. False positive readings can be
caused by contamination with cervical mucus or
semen as well as an incorrect sampling technique,
and the false positive rate ranges from 5.8 to 30%.
(8, 10, 5) Recently, a new method has been devi-
sed for the diagnosis of PROM that relies of the
measurement of lactate levels in the vaginal fluids.
This method has gained popularity because it is
easy to perform, can be performed at the patient’s
bedside, does not require advanced equipment,
is relatively inexpensive, and is highly reliable
and valid. Lactate is a metabolite generated from
anaerobic metabolism and is in indicator of tissue
hypoxia. Lactate is mostly produced in the myo-
meter and/or chorio deciduas and is transferred
to the amniotic fluid through membranes. (4, 16,
17) High concentrations of lactate (7-9 mM/I) can
be detected in amniotic fluid (16); the amount of
lactate in the amniotic fluid is 4—6 times higher
than that in the fetus’s or mother’s blood (16, 18).
Iberg-Itzel et al (2005) tested the diagnostic va-
lue of the lactate level in the vaginal fluids for the
determination of PROM and estimated a sensiti-
vity of 86% and a specificity of 92%. The positive
predictive value was 92% and the negative pre-
dictive value was 87%. The timely and accurate
diagnosis of PROM is critical. The measurement
of the lactate concentration in the vaginal fluids
is an easy, inexpensive, rapid, non-invasive, and
available diagnostic method. Because few studies
have addressed this technique, the present study
was conducted to determine the diagnostic value
of the lactate concentration in vaginal fluids for
the determination of PROM in pregnant women at
the Alavi Educational Therapeutic Center .
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Methods

This diagnostic clinical trial enrolled 100 pre-
gnant women who attended the pregnancy care
clinic and midwifery emergency room of Alavi
Educational Therapeutic Center in Ardebil. A data
form was used to collect data in this study inclu-
ding demographic data, midwifery information,
conditions of sample selection, manual Lactate
Pro data, test tape for Lactate Pro data, nitrazine
tape data, slide data, microscopy data, the obser-
vation checklist for recording the results of the
examination using the speculum test, nitrazine
test data, fern test data, and the lactate level of the
vaginal fluids. Periodic calibration and standard
control tapes were used to validate the enzymatic
staining method. The expiration date of Japanese-
made tapes (Okra, Japan) was also checked. The
reputation of the manufacturing company (Okra,
Kyoto, Japan) was used to validate the Lactate
Pro equipment. The information form and ob-
servation check list were validated with regard
to content validity. The test re-test method was
used to check the reliability of the information
form. Questions with a correlation over 0.85 were
accepted. To confirm the reliability of the nitra-
zine and fern tests, 5 samples were taken from a
pregnant woman and their correlation was eva-
luated (correlation coefficient=0.97).To confirm
the reliability of the nitrazine test, fern test, and
testing for the lactate concentration of the vaginal
fluid, the inter observer method (kappa coefficient
=0.86) was used. Participants were selected using
convenient sampling. Based on the prevalence of
PROM, a=0.05, and =0.20 were applied to esti-
mate a sample size of 50 in each group. Women
who were pregnant with one fetus at a gestational
age of 2041 weeks with the chief complaint of
leakage and who attended the pregnancy care cli-
nic and midwifery emergency room of the Alavi
Educational Therapeutic Center in Ardebil entered
the study. Exclusion criteria included known fe-
tal abnormality, known fetal asphyxia, fetal death,
known diseases, known pregnancy complications,
visible bloody vaginal fluid, application of vaginal
medication the night before, intercourse the night
before, meconium in the amniotic fluid, and regu-
lar contractions. To determine the gestational age,
the participants had to know the exact date of their
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