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ABSTRACT

Objectives: To assessing the effectiveness of prolactinatactand ceruloplasmin in vaginal-washing fluid
as diagnostic non-invasive markers of prematuréurapof membrane ethods: Eighty pregnant women
presented with PROM were randomly selected; spatuést, collection of samples and nitrazine paper
test were done .Vaginal washing fluid samples wetamined for prolactin, ceruloplasmin and lactate
Ylevels by enzyme-linked immunosorbent assay (ELIS®sults: Measurement of vaginal wash Lactate
levels is more sensitive than both Prolactin andiléplasmin. While the specificity of both Prolacand
Ceruloplasmin in vaginal wash are the same andehititan that of Lactat€Conclusion: Measurement of
vaginal wash Prolactin, Lactate and Ceruloplasnith ®LISA method is a reliable, and non-invasivstte
for diagnosis of PROM.

Keywords: Amniotic fluid, Markers, PROM.

The amnion is formed of multiple separate layerspf 98-99% water and 1-2% solids; proteins, glucose,
an inner cuboidal epithelial layer bathed in thenextic  lipids, hormones, enzymes, minerals, and suspended
fluid, and resting on a basement membrane, thimaterials [3]. The fetus participates in its prdthrc
basement membrane is attached to an acellulthrough active secretion from the amniotic epitiali
collagenic compact layer that rests on a layer dfansudation from fetal circulation, fetal urine dan
fibroblast-like mesenchymal cells. The outermogefa buccal secretion. The mother shares by transudation
is the zonaspongiosa that slides easily over theiaih from the maternal side of the placenta. The excharfig
[1] which is the thick membranous continuation loé t water in the amniotic fluid is very rapid; the eacdge
placenta that lines the amnion from outside. As th&om the maternal side is done by transudationuitjino
embryo enlarges in size, both meet at about thk 12the membranes related to the uterine wall, whereas
week of gestation. The amnion easily strips off thérom the fetus it is mainly by swallowing and uriioa
chorion, even at term [2]. Amniotic fluid surroundi [4].
the fetus is slightly alkaline (pH 7.0 to 7.5), quused Premature rupture of membran@ROM) refers to
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rupture of the fetal membranes prior to the ondet as not associated with acceleration in pulmonary
labor,at any gestational age and is associated with anaturation [11] Other neonatal complications include
increased risk of ascending infection [5]. PROM idetal pulmonary hypoplasia prior to 22 weeks; slatle
either a) Prelabor ROM: if occurs before the ordfet deformities related to severity and duration oftgma
the labor. b) Preterm PROM: if occurs before thirty PROM, cord prolapse especially with non-vertex
seven completed weeks of gestation [6]. It can bpresentations. Severe oligohydramnios results i co
explained by different factors. This is a normalqgass compression and non-reassuring fetal testing (fetal
if occurs at term preparing for labor and deliveBut, distress) in labor, leading to increased rate shoeEan
it is a problem when it occurs pre-term (before 3delivery. Preterm PROM and exposure to intrauterine
weeks). The natural weakening of fetal membranes isflammation/infection have been associated with an
thought to be due to one or a combination of :ljncreased risk of neurodevelopmental impairment
Programed cell death releasing chemical markefd2]. Maternal complications may occur as well:
detected in higher concentrations in cases of PPROMIlinically evident intra-amniotic infection, and
[7] 2) Poor assembled collagen: In cases of PPRONbostpartum endometritis, which occurs in 2% to 8%
proteins that bind and cross-link collagen to iaseeits  women with preterm PROM [13-15].
tensile strength are altered, leading to breakdoivn Cases often present before the onset of labor with
collagen by enzymes called matrix metalloproteisasdeaking membrane, in some cases it is easy to d&gn
(MMPs), found at higher levels in PPROM amnioticruptured membranes by a vaginal examination [15].
fluid. Matrix metalloproteinases are inhibited lgstie But in some cases it is not easy if the os is dawxe
inhibitors of matrix metalloproteinases (TIMPS),igfh  when it is open and the bag of membrane is present
are found at lower levels in PPROM amniotic fluB].[ with the possibility of a small higher rent in the
In premature rupture of membranes, these procasses membrane. In such conditions laboratory diagnosis
activated too early. Infection and inflammationelik  may help-
explains why membranes break earlier than they are 1) Nitrazine Test Depends on the change of the
supposed to. normal acidic vaginal pH (4.5-5.5) into alkaline gdde

In some studies, bacteria have been found in the the presence of amniotic fluid which has an laika
amniotic fluid in about one-third of cases of PROMpH of 7-7.5. Nitrazine paper quickly will turn debjue
Even if testing of the amniotic fluid is normal, aif the vaginal fluid has an alkaline pH. The menmas
subclinical infection may still be contributing. In probably are intact if the color of the paper remai
response to infection, the body creates inflammaltip  yellow or changes to olive yellow. Antiseptic soduis,
making chemicals (ex: cytokines) that weaken thal fe urine, blood and vaginal infections alter the vagipH
membranes and put them at risk for rupture T9e and cause false positive result. This test is smpl
fetal membranes serve as a barrier to ascendimgpid, inexpensive and fairly reliable method. The
infection. Once the membranes rupture, both theitrazine test produces 12.7% false negative an24.6
mother and fetus are at risk of infection and dfeot false positive results [16, 17].
complications.Fetal risk is related primarily to the  2) Fern TestFerning results from the drying out of
gestational age. Preterm PROM is associated with a salts contained in the amniotic fluid. Leading to
fold increase in perinatal mortality and a 3-foldcrystallization of sodium chloride derived from the
increase in neonatal morbidity, including respinato amniotic fluid. The accuracy of the test is affelctsy
distress syndrome, poly microbial intra-amnioticblood or meconium, the test may produce false ipesit
infection, intraventricular hemorrhage, and nednataesults if the sample is obtained from the cervix,
deaths [10]. Despite initial suggestions, the weight ofbecause dry cervical mucus forms arborization. The
evidence in the literature suggests that preter@@R fern test gives 4.8% false negative and 4.4% false
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positive results. The diagnosis of PROM is close t®ethodology
100% reliable if the vaginal fluid gives both posit
nitrazine and positive fern test [18, 19]. Eighty pregnant women were randomly selected
However, Intermittent or low volume vaginal from patients admitted to Northwest El- delta btanc
discharge or presence of urine or semen may iméerfeKarmouz Elomalli Hospital, in their third trimester
with diagnosis of PROM. Nitrazine and fern testsymawith history of vaginal fluid leakage were allodgéte
also lead to false positive or negative resultsafiety into the study after signing an informed consert. A
of ancilliary techniques for confirmation of membea patients underwent sterile Cusco speculum examimati
rupture have been suggested. Some nonspecific detect amniotic fluid leakage and to allow vadin
laboratory tests using markers reflecting decidudluid sample collection, assessement of cervical
disruption rather than membrane rupture [20]. Saverdilatation and a transabdominal sonography to tletec
markers have been studied, includimgsulin like fetal viability gestational age (GA), amniotic fili
growth factor binding protein 1 (IGFBP 1) [21] ,index (AFI), placental site and congenital anonwlie
alpha-fetoprotein (AFP) [17], prolactitheta subunit of Inclusion Criteria: 1) Gestational age between 28-
human chorionic gonadotropifi iCG) [22].creatinine 40 weeks (from LMP or based on & frimester
urea [23], lactate [24] and placental alphamicrbgllm  sonography), 2) Singleton pregnancy
1 (PAMG 1) [25]. Also the sonographic identificatio Exclusion Criteria: 1) Vaginal bleeding, 2) Uterine
of oligohydramnios developing after membrane rupturcontraction, 3) Placenta previa 4) Medical
facilitates diagnosis and management [26, 27]. complications that justify termination of pregnhancy
Some invasive tests were also suggested includinguch as preeclampsia and diabetes mellitus, 5) Feta
Transabdominal injection of dye (indigo carmine,congenital anomalies.
Evans blue, fluorescein) into the amniotic cavg] Selected women were categorised according to
Amnioscopyfor direct visualization of the membranesclinical examination and results of nitrazine tegb
and the AF [29-31]. An ideal test has not yet beetwo groups - Group | (Confirmed PROM): Included
proposed which should be simple, rapid, inexpensivdéourty pregnant women with history of watery fluid
and non-invasive. Optimally, the accuracy of thst te leakage, positive fluid leak upon sterile Cusco
should not be hampered by the presence of bloogpeculum examination and positive nitrazine papstr t
semen, infected urine, or other contaminants. Awith decreased AFI <10. Group Il (Control group):
accurate biochemical marker for membrane rupturtacluded fourty pregnant women of the same
should have a high concentration in the amniotiddfl gestational age without any clinical evidence oidfl
a low concentration in maternal blood, and aneakage and with negative nitrazine test. Collectd
extremely low background concentration in cervicothe sample was done with the patient lying in the
vaginal  discharge  with intact = membraneslithotomy position speculum testing, the nitraziest
Ceruloplasmin is a known plasma antioxidant thatvas performed using a swab to obtain a sample from
increases in concentration during inflammation. réhe the posterior fornix. The swab was drawn on a sifip
is an association of Ceruloplasmin in cervicovalginanitrazine paper. The color read against the cohos
secretions of third-trimester pregnant women andumbers on the nitrazine package. A pH higher than
developed PROM and it is likely that the findings6.5 considered to represent the rupture of the
reported in this issue are further confirmationtltdé membranes. Then the posterior fornix was irrigated
hypothesis that inflammation plays a role in PROMwith 3 cm saline using a sterile syringe. With saene
[32]. This study aims at assessing the effectiverds syringe, vaginal washing fluid was aspirated anat se
prolactin, lactate, and ceruloplasmin in vaginalimmediately to the laboratory for determination of
washing fluid as diagnostic non-invasive markers. prolactin, ceruloplasmin, and lactate levels debeech
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guantitatively by enzyme-linked immunosorbent assagixth well and added to the seventh and the eigfelh

(ELISA) [33-35]. then Standard dilution 50 was added to the seventh
Assessment  of  vaginal  fluid  prolactin, and the eighth well, mixing; p0 were taken from the
ceruloplasmin, and lactate seventh and the eighth well and add to the ninththe

Sample storage: The vaginal fluid samples were put tenth well, Standard dilution §0 was added to the
on ice immediately after aspiration, and theminth and the tenth well, mixing , pOwere taken from
centrifuged for 10 minutes at 3000 rpm as soon abe ninth and the tenth well and discardedi @ere
possible. Supernatants were aliquoted and stored atkkept in each well after diluting, (density:
20°C until further biochemical assay. 180Qug/L, 120Qug/L , 600ug/L, 300ug/L,

Principle of human Prolactin (PRL), Ceruloplasmin  15Qug/L)

(CP) and Lactic Acid (LA) ELISA: The used method  2)Addition of samples: Blank wells were set
assays human PRICP and LA levels in the samples, separately (in blank comparison wells sample and
using purified human PRL, purified human CP, ang&nzyme conjugate were not added, the other stepes we
purified human LA antibodies respectively, to coakame). Sample dilution ¢Dwas added to sample well,
microtiter plate wells, making solid-phase antibodyand then 106l sample were added (sample final dilution
After adding PRL, CP or LA to the wells, combinedis 5-fold). Then gentle mixing was performed.

antibody with labeled enzyme, become antibody - 3)incubation: After closing the plate with closure

antigen - enzyme-antibody complex. After washihg, t plate membrane, incubation for 30 mins af@Wwas
substrate was added. The substrate becomes bluedthe.

color by the action of HRP enzyme. The reaction was 4)Preparation of wash solution: 30-fold wash
terminated by the addition of a sulphuric acid 8olu  solution diluted 30-fold with distilled water and
and the color change was measuregeserved.
spectrophotometrically at a wavelength of 450 nfre T 5)Manual Washing: Incubation mixture was
concentrations of PRL, CP and LA in the sampleswelremoved by aspirating contents of the plate in® th
then determined by comparing the O.D. of the sasplesink. Using a squirt bottle, each well was compjete
to the standard curve. filled with wash solution, then contents of thetela
Assay procedure done for prolactin, ceruloplasmin,  were aspirated into the sink. This procedure was
and lactate: All reagents and samples were brought tgepeated four more times for a total of five washes
room temperature before use. After final wash, the plate was inverted and bidttiey
1) Dilution and addition of Standard: 10 Standardhy hitting it onto absorbent paper until no moistur
wells were set on the microtiter plate coated,)ll@  appeared.
standard were added to the first and the secontl wel @) Addition of the enzyme: 0 enzyme conjugate
then Standard dilution 0 was added to the first and reagents were added to each well, except blank well

the second well, after mixing; 100were taken from 7)Incubation: Same as step 3.
the first and the second well then added to the tnd 8)Washing: Same as step 5.
the fourth well separately. Then Standard dilut@nl 9)Color: 5Qi substrate A and substrate B were

was added to the third and the fourth well, afteimy;  added to each well, covered and incubated for 1 mi
50ul were taken from the third and the fourth wellat 37C.

separately and discarded. ibOvere taken from the  10)Stopping the reaction: pDstop solution were
third and the fourth well separately and addedh® t gdded to each well and well mixed.

fifth and the sixth well separately, then Standard 11)Assay: The optical density of each well was
dilution 5Qul was added to the fifth and the sixth well,determined within 15mins by a micro plate
after mixing; 5@l were taken from the fifth and the spectrophotometric reader.
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Table 1: Comparison between the two studied groups according
to age, gestational age, gravidity, parity, abortions and amniotic

fluid index
Categories Cases Control Te.st of p
(n =40) (n =40) sig.
Age (years)
Min. — Max. 23.0-38.0 23.0-39.0
Mean +SD. | 31.43+3.783 32.38+5.13t=0.947 | 0.347
Median 31.50 33.0
Gestational age
(weeks)
Min. — Max. 30.0-39.0 32.0-40.0
Mean +SD. | 34.65+2.79 3558+258t=1.540| 0.128
Median 34.0 35.50
Gravidity
Min. — Max. 1.0-3.0 1.0-4.0
Mean * SD. 2.15+0.89 240+0.9¢ Zz=1.100| 0.271
Median 2.0 3.0
Parity
Min. — Max. 0.0-2.0 0.0-3.0
Mean * SD. 0.98 + 0.86 1.33+1.13 7z=1.322| 0.183
Median 1.0 1.0
Abortions
Min. — Max. 0.0-2.0 0.0-3.0
Mean * SD. 1.08 +0.83 1.20+1.07 Z=0.328| 0.743
Median 1.0 1.0
AFI (cm)
Min. — Max. 4.0-8.0 12.0-18.0
Mean+SD. | 6.08+1.35 1505+ 1.9 24t507 <0.001
Median 6.0 15.0 ’

t: Student t-test; Z: Mann Whitney test; *:Statially significant at p

<0.05

Calculation

of the

results

for

prolactin,

Satigtical analysis of the data: Data
were fed to the computer and analyzed using
IBM SPSS software package version 20.0 [36,
37]. Quantitative data were described using
range (minimum and maximum), mean, and
median. The distributions of quantitative
variables were tested for normality using
Kolmogorov-Smirnov test, Shapiro-Wilk test
and D'Agstino test, if it reveals normal data
distribution, parametric tests was applied. If the
data were abnormally distributed, non-
parametric tests were used. For normally
distributed data, comparisons between two
independent populations were done using
independent t-test. Significance of the obtained
results was judged at the 5% level.

Results

No statistically significant difference has
been observed between cases and control with
respect to age, gestational age, gravidity, parity,
and abortions whereas amniotic fluid index
showed statistically significant difference
(p<0.001) between cases and control (table 1).

There was a statistical significant difference
between cases and control regarding the level
of vaginal wash Prolactin (P<0.001) (table- 2).

Figure 1. ROC curvefor Prolactin to diagnose cases

ceruloplasmin, and lactate: Four parameters logistic
curve fitting program was used for drawing the
calibration curve (standard curve) and the sample
values were read off the curvéhe standard density
was taken as the horizontal, the OD value as the
vertical. The corresponding density was estimated
according to the sample OD value by the standard
curve, multiplied by the dilution multiple, or the

straight line regression equation of the standamec

Sensitivity

10020

80%e—]

60%e—

40%e—]

20%0—]

T T T T
40%o 60°%% 80%% 100%%

1 - Specificity

0% 20%%

was calculated with the standard density and the OD Receiver operating characteristic (ROC) curve

value, with the sample OD value in the equatioe, thanalysis was applied
calculated sample density, multiplied by the ddati

factor, is the sample actual density.

to assess the diagnostic

performance of Prolactin (ng/l) in PROMases

13



The New Indian Journal of OBGYN, 3(1); 2016(July-Dec)

predictive value (PPV), and negative

predictive value (NPV) of 70.0%,
95.0%, 93.3%, 76.0% respectively

(Figure 1, table 3).

Vaginal wash Ceruloplasmin level
showed a statistically significant
difference (P<0.001) between cases
and control. Receiver operating
characteristic (ROC) curve analysis

was applied to assess the diagnostic
performance of Ceruloplasmin
(pg/ml) in PROM cases collectively
versus control group. The area under

the curve was 0.960 which is
significant (P<0.001), this means that
vaginal wash Ceruloplasmin at cut-off
value level of 500 pg/ml could

Table 2: Vaginal wash Prolactin levels (ng/l), Ceruloplasmin levels
(pg./ml) and Lactate levels (ng/L) among the two studied groups
Cases Control T P

(n =40) (n =40)
Prolactin
Min. — Max. 593.0 - 1023.0 427.0 - 670.(
Mean £ SD. 721.99 £109.26 586.15 + 63.97 6.786<0.001
Median 700.50 601.50
Ceruloplasmin
Min. — Max. 500.0 — 789.50 125.50 -512.0 6.29f* 0ea*
Mean £ SD. 573 +76.71 457.99 + 86.9¢
Median 550.0 495.0
Lactate
Min. — Max. 2000.5-3488.5 1212.0-2140|0  9.040%0.001*
Mean £ SD. 2462.73+420.09 1751.23+267.p6
Median 2360.0 1761.25
t: Student t-test; *: Statistically significant@& 0.05

significantly predict the occurrence of

collectively versus control group. The area under t

curve was 0.885 which is significant (P<0.0Qkjs
means that vaginal wash Prolactin at cuff-

100%

80°%

60%

Sensitivity

40°%

20%—

/

0%
0%

T
20%

T T
40% 60%
1 - Specificity

T T
80% 100%

Figure 2: ROC curve for Ceruloplasmin to diagnose

PROM with diagnostic sensitivity, specificity, ptige
predictive value (PPV), and negative predictiveueal
(NPV) of 85.0%, 95.0%, 94.4%, 86.4% respectively
(Figure 2, table 3).

In this study, the vaginal wash lactate range sesa
was from 2000.50 — 3488.5@/L with a mean value
2462.73 = 420.09ug/L, while vaginal wash lactate
range in the control was from 1212.0 to 2140glL
with a mean value of 1751.23 + 267.06/L. This
proves that vaginal wash lactate level showed a
statistically significant difference (P<0.001) betm
cases and control. Receiver operating characteristi
(ROC) curve analysis was applied to assess the
diagnostic performance of Lactatag(L) in PROM
cases collectively versus control group. The areteu
the curve was 0.974 which is significant (P<0.0@is
means that vaginal wash Lactate at cut-off valwelle
of 2031pug/L could significantly predict the occurrence
of PROM with diagnostic sensitivity, specificity,
positive predictive value (PPV),and negative priagic
value (NPV) 95.0%, 92.50%, 92.7%, 94.9%
respectively.

withIn PROM group: A significant positive corretat

cases

value level of 659 ng/l could sigecantly
predict the  occurrence of PROM
diagnostic sensitivity, specificity, positive

was found between Lactate and Prolactin (r = Q.293
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p<0.067), and Prolactin and Ceruloplasminincluding chorioamnionitis and neonatal sepsis [38,
(r=0.291,p<0.069). 39]. In most cases diagnosis is made accordingeo t
patient complaints and traditional
Table 3: Agreement (sensitivity, specificity and accuracy) for Prolactin, clinical methods [40]. However,
Ceruloplasmin and L actate complaint of patient is not reliable
[41]. With the possible exception of
direct visualization of amniotic fluid

Sengitivity
Specificity

o) o

° © O . .

= g = S E E spu.rtlng from the ce.rvpal. 0S, gll

> = Q < o o Z clinical signs have limitations in
Prolactin 0.650 | 659 | 0.885|<0.001| 70.0 | 95.0| 93.3 76.0 terms of diagnostic accuracy.

Moreover, reliance on clinical
044 g8g4 assessment alone leads to false-

Ceruloplasmin| 0.800 | 500 | 0.960% <0.001*85.0 | 95.0
positive and false—negative results
Lactate 0.875 | 2031 0.9741 <0.001*95.0 | 92.5| 92.7 o4 [42]- Thus, we need simple, reliable
and rapid tests for diagnosis of
PROM. Since there is no unigunel
: : : noninvasive gold standard test
Table 4: Correlation between Prolactin, Ceruloplasmin and L actate applicable to all patients with 100%
Cases Control Total sample accuracy several biochemical markers
R 0 ; D R p have. been .studled prewousl'y [41].
Despite the improved diagnostic value
L actate vs Cer uloplasmin -0.011| 0.947| 0.043| 0.791| 0.422 | <0.001| become popular because of their
complexity and cost [42].
Prolactin vs Ceruloplasmin 0.291| 0.069| 0.085| 0.604| 0.482 | <0.001 P y [42]
P fiicient, * Statistically signifidzat p< 0.05 In our study, a cut-off value of 659
r: Tearson coe - y S19 =" ng/l was proposed for PRL and its

sensitivity, specificity, positive predictive value
L actat 4 Cerulol i (r=-0.011. D<0.947 negative predictive value were 70%, 95%, 93.3%, 76%
actate and Ceruloplasmin (r=-0.011, p<0.947) respectively. Our study used human Prolactin ELISA

As for control "group: A significant negatve i oo ical fiuids) as a method to detect Potiain
correlation was found between Lactate and prolactin

(r=-0.012, p<0.940), and Lactate and Ceruloplasmin L0
(r=0.043, p<0.791). A significant negative corriglat
was found between Prolactin and Ceruloplasmin s0% ]

(r=0.085, p<0.604).

A significant negative correlation was found betwee

60%—1

Sensitivity

Discussion s0e]

Premature rupture of membranes (PROM) is a
significant obstetrical problem, which can lead to 20%
maternal morbidity and imminent term or preterm ]
labour. A timely and accurate diagnosis of PROM is e e wn
therefore critical to optimize perinatal outcomedan Figure 3: ROC curvefor Lactate to diagnose cases
minimize complications as cord prolapse and infeti
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vaginal wash .Other studies also used the sameemarkpresence of overlap between groups and a highofate
The first study was done by Buyukbayrak et al (3004 false-positives [46].

In that study 38 patients with confirmed PROM, 32 In our study, a cut-off value of 500 pg/ml was
patients with suspected but unconfirmed PROM and #froposed for ceruloplasmin and its sensitivity,
pregnant women without any complaint orspecificity, positive predictive value, negative
complication were included. The sensitivity, predictive value of PRL were 85%, 95%, 94.4%, 86.4%
specificity, positive predictivity and negative respectively. Our study used human Ceruloplasmin
predictivity were 95%, 78%, 93%, 84%, and 87%ELISA kit (biological fluids) as a method to detect
respectively in detecting PROM by evaluation ofCeruloplasmin in vaginal wash. One previous study,
vaginal PRL concentration with cut-off values ofrelated to PROM and vaginal washing fluid
30plU/ml [43]. Shahin and Raslacarried out the ceruloplasmin, has been published; this study which
second study in (2007). The purpose of this studg w was conducted, by Ogino M, Hiyamuta S, Takatsuiji-
to determine the effectiveness of vaginal fluid BhC Okawa M, Tomooka Y, and Minoura S (2005), using
(beta human chorionic gonadotropin), AFP (alphan original enzyme-linked immune- absorbent assay
fetoprotein) and PRL measurements in detection dELISA) method that they established, found active
PROM. The results showed that vaginal fluidceruloplasmin in human serum [47]. In this study, a
concentrations of three markers were significantlgut-off value of 1420.0 ng/mL was proposed for\acti
higher in the PROM group than in the control grolip. ceruloplasmin and its sensitivity, specificity, o
cut-off value of 20.2 ulU/ml was proposed for PRida predictive value, and negative predictive value of
its sensitivity, specificity, positive predictiveale, active ceruloplasmin were 85%, 95%, 94.4%, and
negative predictive value of PRL were 70%, 76%86.4% respectively [47]. The prediction method that
71.7%, 74.5% respectively [44]. Kariman N, Hedayatestablished in the present study, if applicable thar

M, Alavi Majd S (2012) carried out the third stugly prediction of preterm PROM as suggested by
(2012). The sensitivity, specificity, positive andVarner (1999) may be helpful for improving perinata
negative predictive values and accuracy were 87.03%are. Although the time needed for the ELISA adsay
75.0%, 75.80%, 86.53% and 83.33% respectively insually within 2 hrs, not only time but also cosiuMd
detecting PROM by evaluation of vaginal fluid be reduced when easy assay kit is developed [48].
prolactin concentration with a cut-off value of @.5 In our study, a cut-off value of 203{g/L was
piu/ml [45]. Results of our study are in goodproposed for Lactate and its sensitivity, spedifici
agreement with these three studies. ECLICA methoplositive predictive value, negative predictive ealof
(Electrochemoluminescence assay) was used Imactate were 95%, 92.5%, 92.7%, 94.9% respectively.
Buyukbayrak etal. (2004) [43] and Shahin etal. @00 Our study used human lactate ELISA kit (biological
[44] to measure PRL that is more sensitive thafluids) as a method to detect lactate in vaginasiwa
ELISA. However, it is a costy and complicated testOne previous study was done to establish a rekftipn
Also, it is not available in all laboratories. Netheeless between vaginal fluid lactate vaginal fluid and RO
Huber et al. (1993) measured the amount of PRL, AF&nd this was the first time in which lactate
and hPL (human placental lactogen) in vaginal washi concentration determination in vaginal fluids haeio
fluid. The measurement of these proteins in vaginalsed as a diagnostic tool of PROM. This study was
fluid could not be a suitable clinical test for theconducted by Eva Wiberg-ltzel, Sven Cnattingiug] an
diagnosis of PROM even that there are highennart Nordstrom (2005). This study used the
concentration levels of the three markers in PROMommercially available Lactate Pro, an electrocloaimni
group. They speculated that the reason was thest strip method, which needs only 5ul of fluidsthe
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analysis. The test is carried out at the bedsidetha
result is available after 60 seconds. The meteisarea
lactate concentrations between 0.8 and 20 mmol
(proposed name the Lac test). The results of thidys
showed, a vaginal fluid lactate concentration & 4.
mmol/L and its sensitivity, specificity, positive
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