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1. Introdaction

ABSTRACT

Objectives To evaluate the accumcy of the interleukin—6 (IL—6} in the cervieovagingl fuid to
rupture of membranes (PFROM). Methods: One hundred and twenty {120) pregnant women > 34
weaks, and < 37 weeks geatetion with PFROM were imohided in this study. Patients inchided in
thin study were subjected o standard examination, trans—ahdominal ultrasound, sterile speculum
examination to detect amniotic fluid podling through the cervical canal and for assessment
of the IL—& in the servieovaginal sscretions. After delivery, all neonates wers sxamined for
detection of neonatal infection and all placentas and membranes were histological examined
for detection of chorioamnionitis, Resnlis: The sensitivity & specificity of Interleukin—6 test
to diagnose neonatal infection were 82.8% & 80.3%; respectively, while the Intedeukin—6
test seneitivity & specificity to diagnose choricamnionitis were $¥).7% & 91.09%; respectively.
The positive predictive vahie {PPY) & negative prediotive vahis {NPV) of Interleukin-6 feat to
diagnose neonatal infection wers 86.9% & 85.9%; respectively, while the Inter eukin—6 test
PPY & NPV i diagoose chonoamnionitis were 87.5% & 93.4%; mspectively, The accumacy of
Interlenkin—6 test tn diagnmes neonatal ifection was 86.3%, while the asourasy of Intarleuldn—6
teat to disgnose chorioamnionitin was 90.9%. Conclusions: Dstection of Interlsukin—6 in the
pervicovaginal ascretion in a sensitive, non—mvasive prenatal marker for neanatal ffection and
subclinical cherioamnionitia in patients with FFROM.

cummently provide early acreening of fetal imdection to deterntine
the need for antibiotic treatment, cessation of tosolysis or even
early delivery. Antenatal detection of neonatal infection would

Premature rupture of membranes (PROM)} is rupture of
the fetal membranes before the onset of lahor, while ruphme
of feta]l membranes before 37 wesks gestation, is defined
a8 preterm rupture of membranes (PPROM)1I
PPROM is usually asaociated with significant perinatal
snd maternal infectious morbiditiesi23]. PPROM occurs
approximately in 25 -84 of all pregnancies and it is
azsociated with 2056 of perinatal deathal4l. Cherioanmionitis
is the most important complication of PPROMI51. The
ability to diagnose subelinical choricamnionitis could
lead to subsequent decrease in perinatal morbidity &
mortalityls7]. No sveilable, non—invasive tests
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make it possible to target more accurately the population
of newborn infants who require antibiotic treatmenti?l.
Interleukin—6 (IL—6) is vne of the inflammatory eytokines
produced by macrophapes, amnion, chorion and decidual
cells¥l. Interleukin—6 is elevated in maternal serum &
amniotic fluid in patients with PPROM with micrebial
invasion before development of symptoms and signs of
choricammionitial1%,11]. So this study was designed to evaluate
the accurncy of the interdeukin—6 in the cervicovaginal
flnid to diagnose subelinical chorioamnionitis and neonatal
infection in patients with preterm premature rupture of
membranes,

2. Materials and methods

Qne hundred and twenty {120} pregnant women >
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34 weeks, and < 37 weeks gestation with PPROM were
included in this siudy after informed consent and approval
of the study protocol by the institute ethical committee.
Patients with multiple pregmancies or > 37 weeks gestation
or not sure of dates or on antibiotic therapy before
admission were exeluded from this study. Patients with fetal
distress or vaginal bleeding or preterm labor ar clinical
choricamnionitis {maternal fever, maternal tackycardia,
fetal tackycardia, wierine tendermess, matemal leucocytosis
and positive € reactive proteing) were also excluded from
this study. The diagnoms of PPFROM was based on patient’s
history of sudden gush of walter, pooling of amniotic fluid,
positive ferning pattem, positive nitrazine test, confirmed
by visualization of fluid passing from the cervical canal
during sterile speculum examination and trans—abdominal
ultrasound to measure the amnictic fluid index (AFI < 5
em in PROM)12, 13], The geatational age was caleulate from
the first day of LMP and confirmed by early ultrasound scan
{dome before 20 weeks gestation).

2.1, Methods

Patients included in this study were subjected to standard
examination, trans—abdominal ultrasound, sterile speculum
examination to detect ammiotic fluid pooling through the
cervical eanal and for assesament of the interleukin—6 in the

Interleukin—6 evaluation: the cervico—vaginal secretions
were collected from the posterior vaginal fornixz, after
msertion of a sterile vaginal speculumi15-28], Micro Liter of
secretion were collected by aspiration with sterile plastic
pipette. The teat strip (Pall Germain acience, Paria, France)
was applied to the sample and the resulis were inierpreted
as follows; & positive test shows 2 bands or lines after 15
minutes, denoting the presence of interleukin—6 in the
cervicovaginal secretions. A negative test shows only the
control bend or line, While, the absence of twoe bands
or lines denotea invalid test. The detection threshold
of Interleukin—6 was 100 pg/mL in vaginal secretions.
The result was available in less than 20 minutes(t] After
delivery, all neonates were examined for detection of
peonaial infection and all placentae and membranes were
higtological examined for detection of choricamnionitis,

Histological choricamnionitia: histelogical evaluation of
the placentae and membranes was done within 48 hours.
Infection was defined in the presence of acute inflammatory
cells in any of the tissue samples, as described by Salafia et
ali14]. Four grades of inflammation were used to assess the
amnion, choriondecidua, nmbilical cord and chorionic plate.
Grade 2 inflammations, characterized by multiple foci of 5
or more polymorph nuclear leukocytes or a larger focus in
the sub—charionie fibrin, was used as the cutff for clinically
important placental inflammation becanse this grade has
been shown to be a eensitive indicator of culiure—proven
ammictic infectionlt4],

2.2. Neonatal exeminalion

All neonaies were examined afier delivery to diagnose
early—onset GBS gepsis, The diagnosis of early-onset GBS
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gepsis in new-boms was diagnosed by clinical signs of
infection {fever or hypothermia, tachycardia, tachypnea or
hyperventilation, abnormal white blood cells or increase
in immature forms} plus pesitive blood culture or elevated
necnatal CHP value »>10 mg/l. (normal value < 5 mg/L} or

chest mdiography showing pulmonary infectionl15].
2.3. Statistical analyzis

Data were collected, and statistically analyzed using
Statistical Package for Social Sciences (3P58); computer
sofiware version (15, Numerical variables were presented
a2 mean and standard deviation (28D}, while categorical
variables were presented as number and percentage.
Sensitivity: is the proportional detection of individuals with
the diseage of interest in the population. Specificity: is the
proportional detection of individuals without the discase
of interest in the population. PPV: is the proportion of all
individuals with positive tests, who have the discase, NPY:
is the proportion of all individuals with negative tests, who
are non—diseased.

3, Resulis

The mean age of the studied population was (28.7 + 7.34)
years and the mean gestational age was (35.5 + 6.28) weeks.
One hundred and twenty (120) pregnant women > 34 weeks
and < 37 weeks gestation with PPROM were included
in this study and the neonatal examination after delivery
revealed: neonatal infection in 53 neonates (brue positive),
the Interlenkin—6 teat was positive in 42 (79.295) of them,
while it was Ialse negative in 11 {20.8%) of them and the
neongtal examination after delivery revealed: no neonatal
infection in 67 neonates (true negative), the Interleukin—6
test wae negative in 59 (88.1%) of them, while it was false
poaitive in 8 (11.9%) of them,

The histological examination of the placentae and
membranes of the studied population after delivery
revealed; choricamnionitis in 49 cases (true positive), the
Interleukin—6 test was positive in 44 (89.8%) of them,
while it was falee negative in 5 (10.2%) of them and the
histological examination of placentae and membranes
revealed; no choricamnionitia in 71 cases {true negative),
the Interleukin—6 test was negative in 64 (90.1%) of them,
while it was false positive in 7 (9.9%) of them, (Table 1), In
this study; the sensitivity & the specificity of Interleukin—
test 1o diaguose neonatal infection were 82.8% & 89.3%;
respectively, while the Interleukin—6 test sensitivity & the
specificity to diagnose choricamnionitia were 90.7% &
91.0%; respectively. The positive predictive value (FPV)
& negative predictive value (NPY) of Interlenkin—6 teat
to diagnose neonatal infection were 86.9% & 85.9%;
respectively, while the Interleukin-6 test PPV & NPV
te diagnose choricamnionitis were 87.5% & 93.4%;
respectively. The accuracy of Interleukin—6 test to diagnose
neonatal infection was 86.3%, while the accuracy of
Interlenkin—6 test to diagnose chovivamnionitis was 90.9%,
{Table 2).



(PDFNLEBA+ - T x¢24°%)

40 Thrahim A Abdelezim et ol f Asian Paeyfic |

Table 1

Relation hetween Interleukin—6 test and ]Limulnl-_'ii'.!l chorinamnionitis
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J[L‘-’-‘llhl:_’ii'ili choripamnionitis H\al;l! numhber = 120 |Ii|1it'|1h‘]

Variahles

(49 cazes = True positive)

Positive Illhiuiugirat chorioamnionitis

.\Pg:il!in' hia—'lulugil';ﬂ chorioamnionitis

{71 cases = True negative)

Positive Interleukin—6 (IL-6) test
Negative Interleukin—6 (IL-6) test

44 (BY9.8%)

5 (10.2%0) False negative

7 (9.9%) False positive
64 (90.1%)

Table 2

Aceuracy of Interleukin-6 test in prediction of neonatal infection and histological chorivamnionitis

Interleukin—6 test

Variables

Sensitivily Specificity PP NPV Accuracy
Neonatal infection S353+11 1< 100 67/(67+8)x 100 53/533+8)x 100=86.9% 67T+ 100 53+67/(53+67+8+11)x100 =
= B2R% = R89.35 = 85.9% B6.3%
Histological chorioamnionitis  49449+5)x 100 TUT1+T = 100 4949+ T 100 TLAT 1+ 5= OO 407149+ T1+7+5): 100
= 9. 7% = 91.0% =87.5% =93 4% = 90.9%

Sensitivity = True positive /(True positive + false negative) x 100; Specificity = True negative /{True negative + false positive} x 100: PPV =

I'rue positive /(True positive + false positive) x 100; NPV = True negative /(True negative + false negative) x 100; Accuracy = True positive +

true negative f{True positive + true negative + false positive + lalse negative) x 100,

4, Discossion

When PPROM occura, there are significant risks
of fetal morbidity & mortalityl(16-18l. Ammiotic fluid
markers have heen developed to detzet subclinical
chorioamnionitisi9l. Interleukin—6 is elevated in matermnal
setum & amaiotic fluid in patients with PPROM with
microbial invasion before development of symptoms and
signs of choripamnionitis10.11]. The value of interlenkin—
in cervieal secretion to diagnose microbial invasion of the
amniotic cavity in patients with premature rupture of the
membranes was evaluated by Rizzo and colleagues and
they concluded that inbta—amniotic infection is associabed
with increased levels of Interleukin—5 and mensurement
of Interlenkin—6 in eervieal secretions may help to identify
intra—amnietic infection amomg pregnancies with preterm
premahire rupture of memhbranes. On the other hand, Hitti e¢
el, while evaluating the rale of the Interleukin—6 and other
cytokines as predictors of ammiotic fluid infection, they
found that Interlenkin—6 was not asaociated with amniotic
fluid infection, but, Popowski and colleagues eoncluded
that the predictive value of Interleukin—6 in detection of
chorioamnionitis or neonatal infection is higher but its
clinical usefulness is limited by the various threshold used
in the studies and the lack of routine messure0-27],

In this study, the sensitivity & apecificity of Interleukin—
ieat to diagnose necnatal infection were 82.8% & 89.3%;
respectively, while the Interlenkin—6 test sensitivity &
specificity to diagnose choricamnionitia were 90.7% &
91.0%; respectively. The PEV & NPY of Interlenkin—6
test to disgnose neonatal infection were 86.9% & 85.9%;
respectively, while the Interlenkin—& test PPY & NPY
to diagnose chorioamnicnitia were 87.5% & 93.4%%;
Tespectively.

Also, the diagnostic value of an interlenkin—6 test for
neonatal infection in cages of preterm premature rupture
of membranes was evalualed by Kayem e of, and they

concluded that, Interlenkin—6 protein determination by this
new immunoe i¢ test is a non—invasive prenatal
vaginal marker of neanatal infection with 79% sensitivity,
56% specificity, 30% PPV and 92% NPVI8],

Variows mechaniams may explain the association between
Interleukin—6 in vaginal secretions and neonatal infection.
High cytokine levels in cervical secretiona may reflect
overall increased production throughout the matemnal genital
tract in response to intra=ammniotic infection or it may also
be a sign of a primary inflammation process at the amnio—
chorionicdecidual surfacet,

Cervical secretions were collected from 286 women
hoapitalized for preterm labour with intact membranes at
24-34 wecks’ geatation by Goffinet & colleagues and they
concluded that the detection of Interleukin=6 mRNA hy
RT-PCR in vaginal cecretions allows identification of a
small group of women at high risk of neonatal infection,
independently of other markers of infection. The value of
interleukin—6 eoncentrations in cervical fluid samples to
detect mictobial invasion of the amniotic cavity, duration
of the latency period and risk of neonatal complicationa
in PPROM was studied by Jun & colleagues and they
concluded that the cervical fluid interleukin—6 is an
indicator of the likelihood of microbial invasion of the
amniotic cavity, impending preterm delivery and the
occurrence of significant neonatal complications in the
setting of preterm prematurs rupture of membranes, alzo,
Yoshio Matsuda et al, found that the measurement of
Interdeukin—6 in cervicovaginal fluid is & wseful marker
to detect patients who are mare likely to develop neonatal
infection after PPROMI24-26].

In this study; the ancuracy of Interleukin—6 test to diagnose
neonatal infection was 86.3%, while the Interlenkin=6
aceuracy to of diagnose choripamnionitis was 90.9%. The
detection of intetleukin-6 the cetvicovaginal secretion of
patients with preterm premature rupture of membmnes was
a sensitive and non—invasive prenatal marker of neonatal
infection and subelinical chorieamnionitia.
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