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Abstract. Objectives. To detect the accuracy of vaginal fluid urea and creatinine
for diagnosis of premature rupture of membranes (PROM). Patients and methods.
The current diagnostic accuracy test was conducted at Ain Shams University Maternity
Hospital during the period between June 2011 to December 2011. One hundred
women (100) were included in this study and studied women were divided into two
groups; group | (cases): fifty pregnant women with PROM were included and group
Il (controls): fifty pregnant women without PROM were included. Women with
multiple pregnancies, preterm labour, fetal distress, vaginal bleeding, congenital fetal
malformations, and/or serum creatinine level more than 0.9 mg/dl were excluded
from this study. All women were subjected to trans-abdominal ultrasound and sterile
Cusco speculum examination to diagnose PROM and 5ml of sterile saline solution was
injected into the posterior vaginal fornix using a sterile syringe. Three ml of the injected
saline was aspirated using the same syringe and sent immediately to the laboratory.
Each specimen was centrifuged at 50 revolutions/ second and the supernatant fluid
was separated. Measurements of both urea and creatinine were performed by
enzymatic urease method and Rate Jaffe method respectively to determine their exact
levels.

Results. There was no significant difference between two studied groups
regarding; maternal age, parity and gestational age at time of sampling (P>0.05).
There was significant difference between two studied groups regarding vaginal fluid
urea and creatinine levels (P <0.001) as the mean vaginal fluid urea and creatinine
levels was 40.3+9 mg/dl and 1.45+0.26 mg/dl in group Il versus 7.8+2.8 mg/dl and
0.4240.20 mg/dl in group Il. In the current study; the sensitivity & the specificity of
vaginal fluid urea to diagnose PROM were 99% & 99% respectively, while its positive
predictive value (PPV), negative predictive value (NPV) and over all accuracy were 98%,
97% and 96%; respectively, with a cut-off value of 12 mg/dl. While the sensitivity & the
specificity of vaginal fluid creatinine to diagnose PROM were 98% & 97%,; respectively,
while its PPV,NPV and over all accuracy were 96%, 98% and 97%; respectively, with
a cut-off value of 1 mg/dl. Conclusion. Detection of vaginal fluid urea and creatinine
to diagnose PROM is a simple, reliable and rapid test with high sensitivity, specificity,
PPV, NPV and over all accuracy.
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Introduction. Spontaneous rupture
of membranes (ROM) represents one of
components of labor and delivery, While,
premature rupture of membranes (PROM)
refers to rupture of the fetal membranes
prior to the onset of labor whatever the
gestational age [1]. The term “pre-labor”
should be used rather than “premature”
or “preterm” because the latter two
relate neither to gestational age nor
to the weight of the fetus or neonate.

The membrane rupture itself should be
characterized as preterm or term [2]. The
fetal membranes serve as a barrier to
ascending infection. Once the membranes
rupture, both the mother and fetus are at
risk of infection and of other complications
[1]. The major cause of perinatal morbidity
and mortality associated with preterm
PROM is prematurity. Morbidities related
to prematurity include respiratory distress
syndrome,

necrotizing  enterocolitis,

inter-ventricular hemorrhage, cerebral
palsy, and sepsis [3]. A study by Kafali and
Okstizler has shown that either urea or
creatinine determination in vaginal fluid
for the diagnosis of PROM is a reliable,
simple and rapid test. The sensitivity,
specificity, positive predictivity and negative
predictivity were all 100% in detecting
PROM by evaluation of vaginal fluid urea
and creatinine concentration with a cut-
off value of 12 and 0.6 mg/d|, respectively.
Analysis of creatinine and urea in amniotic
fluid permits an evaluation of renal
maturation and functionality throughout
pregnancy [4].The aim of the present work
was to detect the accuracy of vaginal fluid
urea and creatinine for diagnosis of PROM.

Patients and methods. The current
diagnostic accuracy test was conducted at
Ain Shams University Maternity Hospital
during the period between June 2011 to
December 2011. Studied women were
divided into two groups; group | | (cases):
fifty pregnant women with PROM were
included and group Il (controls): fifty
pregnant women without PROM were
included. A written informed consent
was obtained from all women after
approval of study protocol by ethical
and research committee of council of
Obstetrics and Gynecology Department,
Ain  Shams

multiple pregnancies, preterm labour, fetal

University. Women with

distress, vaginal bleeding, congenital fetal
malformations, and/or serum creatinine
level more than 0.9 mg/dl were excluded
from this study. All women were subjected
to trans-abdominal ultrasound and sterile
Cusco speculum examination to diagnose
PROM. PROM was diagnosed based on
sudden gush of watery vaginal fluid, passing
of watery fluid from external cervical os
during sterile Cusco speculum examination,
an alkaline pH of the cervicovaginal
discharge, which change yellow nitrazine
paper to blue (nitrazine test); and/or
ferning of the cervicovaginal discharge
on drying using microscopy (ferning test)
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Table (1): Comparison between both groups regarding maternal age, parity and

[1,5]. 5 ml of sterile saline solution was
injected into the posterior vaginal fornix
using a sterile syringe. 3 ml of the injected
saline was aspirated using the same syringe
and sent immediately to the laboratory.
Each specimen was centrifuged at 50
revolutions/ second and the supernatant
fluid was separated. Measurements of
both urea and creatinine were performed
by enzymatic urease method and Rate
Jaffe method (Roche Integra 700 °, Roche
Diagnostics, Germany)
determine their exact levels.
Statistical analysis. Data
analyzed using SPSS° for Windows’,
version 18.0 (SPSS, Inc, USA). Description
of quantitative (numerical) variables was

respectively to

were

performed in the form of mean, standard
deviation (SD) and range. Description of
qualitative (categorical) data was performed
in the form of number of cases and
percent. Analysis of numerical variables
was performed by using independent
student’s t-test. Analysis of categorical data
was performed by using Chi-square test.
Diagnostic accuracy was assessed using
the following terms: sensitivity, specificity,
positive predictive value (PPV), negative
predictive value (NPV) and overall accuracy.
ROC (receiver operator characteristic) curve
was used to find out the best cut off value
of certain variable). Sensitivity: ability of the
test to detect positive cases and calculated
as true positive cases/true positive cases +
false negative cases. Specificity: ability of the
test to exclude negative cases and calculated
as true negative cases/true negative cases +
false positive cases.

PPV is the percentage of true positive
cases to all positive (proportion of all
individuals with positive tests, who have
the disease). NPV is the percentage of true
negative cases to all negative (the proportion
of allindividuals with negative tests, who are
non-diseased. While over all Accuracy means
true negative +true positive / all cases.

A difference with P value <0.05 was
considered statistically significant.

Results. A total of 100 pregnant
women were included in the study. The
into 2
groups according to presence or absence
of PROM Group | | (cases): fifty pregnant
women with PROM were included.
Group Il (controls): fifty pregnant women

studied women were divided

gestational age at time of sampling*.

Group | Group Il p **
>0.05
Age(years) 26.2+2 26.2+4 NS)
i >0.05
+ +
Parity 2+1 1+0.6 NS)
Gestational age (weeks) 32.4+2.9 31.4+3.1 7%2)5

*Values are expressed as meanz standard deviation

** Analysis using Independent Student’s t-Test

NS: non-significant

Table (2): Comparison between both studied groups as regard vaginal urea and

creatinine levels*

Group | Group Il p **
Urea(mg/dl) 40.3+9 7.8+2.8 <0.001(S)

Creatinine(mg/dl) 1.45+0.26 0.42+0.20 <0.001(S)
*Values are expressed as meanz standard deviation
** Analysis using Independent Student’s t-Test
S: significant
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Figure (1) shows the Receiver operator characteristic (ROC) curve for vaginal fluid
urea and creatinine as predictors of premature rupture of membranes.

without PROM were included. There was
no significant difference between both
groups regarding maternal age, parity
and gestational age at time of sampling
(P>0.05) tablel. There was significant
difference between the 2 groups regarding
vaginal fluid urea and creatinine levels (P
<0.001) table 2. In the current study; the
sensitivity & the specificity of vaginal fluid
urea to diagnose PROM were 99% & 99%;
respectively, while its PPV, NPV and over
all accuracy were 98%, 97% and 96%,;
respectively, with a cut-off value of 12 mg/
dl. While the sensitivity & the specificity of
vaginal fluid creatinine to diagnose PROM
were 98% & 97%; respectively, while

its PPV, NPV and over all accuracy were
96%,98% and 97%; respectively, with a
cut-off value of 1 mg/dl. Figure (1) shows
the Receiver operator characteristic (ROC)
curve for vaginal fluid urea and creatinine
as predictors of PROM.

Discussion. The of this
study showed that both vaginal fluid
creatinine and urea concentrations are
good predictors of PROM. The best
cutoff point for vaginal fluid creatinine
concentration as diagnostic of PROM was
1 mg/dl (sensitivity 98% specificity 97%).
The best cutoff point for vaginal fluid urea
concentration as diagnostic of PROM was
23 mg/dl (sensitivity 99%-specificity 99%).

results
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Li and colleagues, found creatinine less
expensive and easier to measure than
human chorionic gonadotropin (hCG)
and alpha feto protein (AFP) and appears
to be more accurate than hCG [6]. Also,
Gurbuz et al, concluded that vaginal fluid
creatinine is an extremely useful marker
in doubtful cases of PROM. In these cases,
new methods such as AFP, Beta-hCG
and fetal fibronectin were investigated.
However, they have low specificity owing
to overlap between the values of AFP,
hCG, and fibronectin in patients with
and without intact membranes , while,
creatinine assay is cheaper and faster than
other methods and has higher sensitivity
and specificity to establish accurate
diagnosis. It is a possible candidate to
become a gold standard test for PROM [7].

Gurbuz et al. , reported that the
sensitivity, specificity, positive predictivity,
and negative predictivity were all 100% in
detecting PROM by evaluation of vaginal
fluid creatinine concentration [8].

It also agrees with the study
conducted by Kafali et al, who were the
first who conducted study using urea to
diagnose PROM. In this study a total of
139 pregnant women were recruited.
Group | consisted of 47 patients with
diagnosis of PROM confirmed by amniotic
fluid pooling and nitrazine paper test.
Group Il consisted of 36 patients in whom
diagnosis of PROM was suspected but
unconfirmed by amniotic fluid pooling
and / or nitrazine paper test. Group I
consisted of 56 pregnant women without
any complaint or complication. The results
were evaluated with a significance level of
P<0.01 the sensitivity, specificity, positive
predictivity, and negative predictivity were
all 100% in detecting PROM by evaluation
of vaginal fluid urea and creatinine with

a cut-off value of 12 and 0.6 mg/dl,
respectively [4].

Creatinine values in the amniotic
fluid that best represent fetal maturity
are 1.5-2.0 mg/dl [4].
concentration of 1.75 mg/dl or more
correlates significant with a gestational
age of 37 weeks or more. Which confirmed
renal maturation, the increasing growth
profile of creatinine and urea throughout

A creatinine

normal pregnancy is due to glomerular
filtrations and maturation of tubular
function [9]. So it can be concluded that
vaginal and creatinine determination can
be used not only in the diagnosis of PROM
but also used as fetal maturation test in
case of preterm labour [4].

The strengths of the current study
included the use of more than one
criterion to diagnose PROM including
symptoms, signs and investigations, Most
of study results similar to those reported
in other studies which makes our results
are robust. Our study is limited by lack of
comparison between vaginal fluid urea
and creatinine and the diagnostic test
that is available and widely used in Europe
and has also been approved by the Food
and Drug Administration (FDA) which is
AmniSure® test due to lack of financial
resources as the study was funded by
authors only.

Conclusion. Detection of vaginal fluid
urea and creatinine to diagnose PROM is a
sample, reliable and rapid test with high
sensitivity, specificity, PPV, NPV and over
all accuracy.
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TYAIH
MOHAMMED HUSSAIN MOSTAFA

¥PbIK KABbIKLUANAPbIHbIH YAKbITbIHAH BY¥PbIH
AXDbIPAYbIH AUATHOCTUKANAYAA KbIHANTbIK
WbIPbIWTAFbl HECEMHOP MEH KPEATUHUHLI AHBIKTAYAbIH,
AONATHOCTUKAJIbIK MAHbBI3AbINbIFbI

AiH Wamc yHuBepcuTeTi, Abbacua-Kaup, Ervner

MakcaTtbl. ¥pblK KabblKlWanapblHbiH, YaKblTbiHAaH BypblH
axkblpayblH (YKYBA) AMarHocTMKanayaa KbliHan WblpblWbiHAAFbI
HECEMHaP MeH KpPeaTUHWHHIH,  OMArHOCTUKaNbIK  O2AA4irH
aHbIKTay. Emaenywinep meH agjictep: bepinreH AMarHOCTUKaNbIK,
HaKTbl TecT AlH Lamc yHMBepcUTETiHIH nep3eHTXaHacbiHAa
2011 »KblngplH, MAyCblM alblHaH KeNTOKCAaH aWblHA AeniHri
apanblKTa eTKisinreH 6onaTtbiH. 3epTreyre eki Tonka 6eniHreH
100 avien: | Tonka YKYBA 6ap 50 ykTi avien »kaHe |l Tonka
(bakblnay) YKYBA koK 50 »KyKTi alen Kocbliabl. DuenaepaiH
KON YPbIKTbIK KYKTiAirM, yaKbiTbiHAH OypbiH 60CaHybl, YpbIK
NaTo/IONMACHI, ¥KaTblpAaH KaH KeTyi, YPbIK AamyblHbIH Tya BiTKeH
akaybl MeH/Hemece KaH CapbiCyblHAA KpeaTUHWH AeHremriHiH,
0,9 mr / an acybl ofaH Katnanapl. bapnabik, anenaepre YKYBA
aHbIKTay YWiH TpaHcabaomuHanapbl Y3 »aHe Kycko 6oibliHWA
33N1aNCbI3AAHABIPbINFAH  allHaNapMeH  TeKcepy  Kyprisingi,
3a1acbI3gaHAbIPbIIFAH WNPULTIH, KOMEriMeH KblHaMNTbIH, apTKbl
OeHeciHe 5 M 3anacbi3gaHablpblifaH GU3MONOTUANBIK ePITIHA
eHrisingj. 3 mn cebinreH pUanMoNOrUANbIK ePITIHAIHI CON WNPULTIH,
KeMerimeH copbin TacTan, Wyfbll Typae 3epTxaHafa KeTki3ai.
9pbip yari cekyHabiHa 50 aiHanbimaa ueHTpudyranaabl xaHe
WweriHAaiycTi Woipbiw 6eniHin anbiHAbl. HecenHapai enwereHaen,
KpeaTMHUH e (epMeHTAaTUBTI ypeasapbl 94iC YKObIMEH KaHe
conkeciHwe, Adde apicimeH enweHai.

KopbITbiHAbIcbl.  CbiHamanapabl  cypbintay (P> 0,05)
KesiHAe 3epTTenireH eKi TOM apacblHAA aHa KacblHa, Kafgalbl
MeH TecTauMsa/bIK *KacblHa COMKeC, eWKaH4al anTapibiKTain
alblpmallblblK, GONFaH KOK. 3epTTenreH eki Ton apacbiHAa
KblHan wWbIpblwblHAaFbl (p <0,001) HecenHap MeH KpeaTUHWH
heHreinepiHe calikec bipkaTap alblpMmallblibIKTap KepceTingj,
ocbinanwa | TONTbIH KblHaN wWbIpbIWbIHAAfFbI HECenHap MeH
KpeaTUHWUHHIH opTalua aeHreni 40,3 + 9 mr/ anskaHe 1,45 +0,26 mr
/ an, kepiciHwe, Il Tonta 7,8 + 2,8 mr / an skaHe 0,42 £ 0,20 mr / an
cavikec 6ongbl. Ocbl 3epTTeyae YKYBA anarHoCTMKacbiHAa KbiHan
WbIPbIWbIHAAFLI HECeMHIPAIH, Ce3iMTanablFbl MeH epeKLeniri
99% »oHe 99% 60/4bl, COMKECIHLIE, CON Ke3ae OH XaHe Tepic
60/1Kay KyHAbINbIFbI MEH TOAbIK Aanairi 98%, 97% »oHe 96%
6onabl; calkeciHwe, 12 mr/ an anbin-KockaH 6enricimeH. Anainaa
YKYBA AMarHoCTMKacbiHAA KblHAM LWbIPbIWbIHAAFbI KOEATUHUHHIH,
cesimTanablfbl cekingi epekweniri ge 98% kaHe 97% 6onapbl;
cavikeciHwe con Ke3sae OBK (oH 6oKay KyHAObINbIFbI) CUAKTbI TBK
(Tepic 6onKay KyHAObINbIFbI) }HE TONbIK Aan4iri 96%, 98% xaHe
97% 6onabl; coikeciHwe 1 mr / an aibipmalubiibik, 6enricimen.
YitFapbim: YKYBA AMarHoOCTMKAcbiHAA@ KblHaM  LWbIPbIWbIHAAFbI
HECEMHap MEeH KpeaTMHWHAI aHbIKTay XOfapbl Ce3iMTanablfbl,
OH, YX9He Tepic 6onXKamAablK KYHAbLIbIFbI, TOMbIK Aan4iri 6ap
Kapanarbim, ceHIMAi XaHe Xblngam TecT 60bIn Tabblnaabl.

Heziz2i  ce30ep:  HecenHap, KPeamuHuUH,
KaBbIKWanapblHbIH YyaKbiMbIHAH BYPbLIH aXbipaybi.

VYpbIK

PE3IOME
MOHAMMED HUSSAIN MOSTAFA

ANATHOCTUYECKAA 3HAYMMOCTb ONPEAENEHNA
MOUYEBUHbI U KPEATUHUHA B BATUHA/IbBHOW C/IU3N
B AUATHOCTUKE NPEXXAEBPEMEHHOIO PA3PbIBA
NNO0AHbIX OBONTOYEK

YHusepcuteT AiH LLamc, A6bacus-Kaunp, Eruner

Lenb. Onpegenntb LMArHOCTUYECKYI0 TOYHOCTb
MO4YeBUHbI U KpeaTUHUHa B BarMHaNAbHOM CNU3U B ANarHoCTuke
NnpeXKaeBpeMeHHOro paspbiBa naogHbix obonovek (MPMNO).
MNaumeHTbl M meToapl: JaHHbIA AMArHOCTUYECKM AOCTOBEPHbIN
TecT bl NPoBEAEH B POAMIbHOM A0Me YyHuBepcuTeTa AiH LLlamc B
nepuog c noHs 2011 roga no aekabps 2011 roaa. B uccnegosaHme
6b1n10 BKAtoYeHO 100 KeHWMH, KoTopble 6blin pasgeneHbl Ha
Aage rpynnbl; B | rpynny 66110 BKAOYEHO NATLAECAT HepeMeHHbIX
eHwmH ¢ MPNO u Bo Il rpynny (KOHTpo/ibHan) naTbaecat
b6epemMeHHbIX KeHWUH 6e3 MPMNO. Kputepvem UCKAOYEHUA
ABUANCb KEHLWMHbI: C MHOroniogHon 6epemeHHOCTbIo, C
npexaespeMeHHbIMU POAAMM, C NAaTONOTUEN NN0AA, C MAaTOUYHbIM
KPOBOTEYEHUEM, C BPOXKAEHHBIMM NMOPOKAaMU Pa3BUTUA NI0LA U
/ WK ¢ ypoBHEM KpeaTMHWHA B CbIBOPOTKe Kposu 6onee 0,9 mr
/ An. Bcem KeHlMHam nposeaeHo TpaHcabaomuHanbHoe Y3U
N OCMOTP CTEPUJIbHBIMW 3epKanamu no Kycko, Ana gMarHoCTUKK
MNPMNO, 5 mn cTepunbHOro GU3MONOrMYECKOro PacTBopa BBOAUM
B 3a4HMI CBOA BNAra/nLLa ¢ NOMOLLbIO CTEPUABHOIO Wnpuua. 3
M/ BMNPbICKMBAEMOro $M3N0IOrMYECKOrO PAacTBOpPa OTCaCbiBaan
C NOMOLWpBIO TOrO e Wnpuua M HeMegileHHO AOCTaBAAIN B
nabopatopuio. Kaxapit obpaseu, ueHTpudyrnposanm npu 50
060pOTOB B CEKYHAY M HaAOCafo4YHaA Ciu3b Oblna oTaesneHa.
M3mepeHna KaK MOYEBUHbI, TaK W KpeaTUHMHA NPOBOAUAU
nytem ¢pepmeHTaTUBHOIO ypeasHoro metoga M metogom Adode
COOTBETCTBEHHO.

Pe3ynbTtaTbl. He 6b110 HUKAKOMO CyLW,ECTBEHHOMO Pasnnyua
MeXay ABYyMA uccaeayeMbiMW rpyrnnamMy COracHO BO3pacTy
MaTepu, COCTOAHWUIO M recTalMOHHOMY BO3PacTy Ha MOMEHT
oT6opa npob (P> 0,05). OTMeuyeHa 3HaUMTENbHAA Pa3HULA MeXAay
ABYMA UCCnefyembiMU  rpynnamn  COOTBETCTBEHHO YPOBHAM
MOYEBMHbI U KpeaTUHWMHA B BarMHanbHoi camsm (p <0,001), Tak
CpeaHUN YypOBEHb MOYEBUHbI UM KpeaTMHWHA B BarMHa/bHOWM
cnmsu | rpynnbl cootsercteosan: 40,3 + 9 mr / anm 1,45 £ 0,26
mr / an B npoTMBononoHocTs Il rpynne 7,8 £ 2,8 mr / an 1 0,42
+0,20 mr / an . B HacToALEM UCCNeA0BaHNM YYBCTBUTENbHOCTb U
cneumdpuyHOCTb MOYEBUHDI B BarMHA/IbHOM C/IM3U B ANArHOCTUKe
MPMO 6bian 99% M 99% COOTBETCTBEHHO, B TO Bpems Kak
NoNOXKUTENIbHAsA U OTpULATeNIbHaA MPOrHOCTUYECKAs LEHHOCTb
M MONHaA TOYHOCTb 6blan 98%, 97% 1 96%; COOTBETCTBEHHO, CO
3HaYeHnem otcedkn 12 mr / an. OgHaKo, Kak YyBCTBUTEIbHOCTb,
TaK U cneumdUYHOCTb KpeaTMHMHA B BaArMHa/lbHOM CAM3M B
anarHoctnke MPMNO 6biin 98% u 97%; COOTBETCTBEHHO, B TO
Bpema Kak MU, OML, u nonHas To4yHOCTb 6blnn 96%, 98% wm
97%); COOTBETCTBEHHO, CO 3HaYeHnem otceukn 1 mr / an. Boisoa;
OnpepeneHne MoYeBMHbI U KPeaTUHUHA B BarMHa bHOM CIU3K B
anarHoctvke MNPMNO saBnseTcA NpPoCTbiM, HAAEXKHbBIM U BbICTPbIM
TECTOM C BbICOKOW YyBCTBUTE/NbHOCTbIO, CMEUUPUYHOCTLIO, C
NONIOXKUTENIBHOM M OTPULLATEIbHOM MPOrHOCTUYECKOM LEHHOCTbIO,
NONIHOM TOYHOCTbHO.

Knioyesoble cnosa: MoYesUHa,
npexodespemeHHbIl paspsie MaA00HbIX 060/104EK.

KpeamuHuH,
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