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ABSTRACT

Background: Preterm birth (PTB) is a chief reason for neonatal illness and death. Prediction of PTB can prevent complications.
The cervico-vaginal fetal fibronectin (fFN) test is a good predictor for preterm labor (PTL) within 7 to 14 days from testing.
The levels of fFN are high during the first 16 to 22 weeks of gestation in normal pregnancy before it drops to very low
values and rises over again as the gestation reaches term. The current work aimed to assess the association and reliability of
cervicovaginal fFN in predicting PTL.

Patient and method: The study was cross-sectional that included hundred pregnant (aging from 20-34 years), gestational
age ranging (from 24-34 weeks), and presented with abdominal pain. All applicants’ Detailed medical history regarding
age, gravidity, and parity were taken from all applicants. Gestational age was calculated through general examination and
abdominal and vaginal examination. During speculum vaginal examination, fFN samples were taken from the cervix and
were examined for fFN using the quick check for assay. Statistical scrutiny was carried out by SPSS version 17. A p <0.05
was measured as significant.

Result: The mean age was (27.53 + 4.23), range (of 20—34). Positive fFN results were detected in only (22%) of patients.
Around two-thirds of the women end their pregnancy by normal vaginal delivery. Less than half (45.5%) of the included women
delivered within one week after presentation, around 1/3™ (31.8%) delivered after the second week, and only 22.2% delivered
during the first day of presentation. There was a significant association between pregnancy outcome and fFN results. A majority
(90.9%) of patients end with preterm labor during 2 weeks of follow-up were presented with positive fetal fibronectin. The
majority (90.9%) of patients end with preterm labor during 2 weeks of follow-up were presented with positive fEN results.
There were non-significant variations between means of gestational ages, parity, and gestational age/weeks between those
with positive and negative fEN results.

Conclusion: Among pregnant women with uterine contraction before advanced cervical dilatation, the presence of
cervicovaginal fFN is an associated and reliable screening test in predicting the risk of PTL.
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INTRODUCTION

Pregnant women at term are normally revealed a reduced risk
for later preterm birth (PTB). However, a prior PTB is the main
predictor of an upcoming one. The greater risk of recurrent
PTB reflects insistent maternal or environmental causal
factors.! The term “great obstetrical syndromes” is projected
in order to highlight the likelihood of joint pathways joining
gestational disorders with outcomes like abruptio placenta, pre-
eclampsia, fetal undergrowth, and death.” Some scientists have
believed that these conditions are manifestations of “ischemic
placental disease” rather than distinct entities.?

Presently, the management of susceptible PTB is based
on improving newborn products. Prescription of pre-natal
corticosteroids (for pulmonary fetal maturation), magnesium
sulfate neuroprotective agent (for cerebral palsy), and tocolytic
agents (inhibit contractions of the uterus) can delay parturition
up to one week, allowing time for further management.*
Estimations from vital health statistics data put forward
that generally, 9 to 12% of human births ensue before 37
gestational weeks, causing about 14.8 million PTBs annually.
Extreme PTBs form about 0.42% of all births.’ The definition
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of PTBs by the World Health Organization is birth at <37
weeks or 259 days of gestation.® Alarmingly, the worldwide
occurrence of PTB is believed to be rising.* Precise current
statistical records in other states are limited. However, some
revisions propose that frequencies of extreme PTB have been
steady in high-income states during the previous decades.’
Relative risks for PTBs were 2 to 4 times higher than term
neonates. The PTBs are at higher risk of cerebral palsy,
neonatal respiratory distress syndrome, cognitive defects, as
well as neonatal sepsis and death.!

Most pregnant females susceptible to preterm labor (PTL)
will labor at term without any interventions. Moreover, some
females who have prophylactic management may still give
birth prematurely. Hence, the prediction of which pregnant
are at a higher risk of PTB is a real challenge for clinicians to
introduce preventive measures, hospital admittance, choices of
birthplace, and in-utero remedies for better neonatal outcomes.

Fetal fibronectin (fFN) is a complex glycoprotein found
in the uterine amniotic fluid. In cervicovaginal fluids, its
existence indicates disrupted fetal membranes. Previously the
quality assessment of fFN was applied ata 50 ng/mL threshold,
which is nowadays replaced by quantitative fFN tests that
allow a more precise predictor of PTB in asymptomatic and
symptomatic females with PTL.%° Levels of fFN glycoprotein
found in plasma are 1/5™ that found in amniotic fluid; it is
absent in urine. Normally, this protein remains in the space
between decidua and chorion and is found in minimum
concentrations (<50 ng/mL) in cervicovaginal fluids after
22 weeks of gestation.!” This study aimed to evaluate the
diagnostic ability of cervicovaginal fFN levels to predict PTL.

PATIENTS AND METHODS

Study Setting and Patients

This was a cross-sectional prospective study completed in the
Department of Obstetrics at Babylon Maternity and Children
Teaching Hospital, Babylon, Iraq, during the period from
(November 2019 to July 2020). The study included 210 pregnant
women with a gestation age range of 24 to 34 weeks and an age
range of 20 to 34 years, who presented with abdominal pain.
All participants have referred women from the labor room
of Babylon Maternity and Pediatric Hospital. All pregnant
females who received care at this hospital were suitable for
participation if they presented with intact membranes.

All applicants’ detailed medical history regarding age,
gravidity, and parity were taken from all applicants. The
women’s gestational age was considered from the first day
of the latest cycle or Ist-trimester ultrasound. Detail review
of current complaints like low backache, cramping, pelvic
pressure, increase discharge, or coexistence of vaginal
bleeding.

Those women who fulfilled the study criteria were
subjected to general examination, and abdominal examination
of fundal height, lie, presenting part, uterine tenderness
(signifying chorioamnionitis or abruption), contractions,

and auscultation of the fetal heart. If any abnormal vaginal
discharge, aspiration of amniotic fluid, or blood, and visual
assessment of cervical dilatation using speculum examination.

PTL was identified as uterine contractions detected by
tocodynamometry, at a rate of 4/20 minutes or 8/1 hour or
uterine activity to some extent correlated with variations
in cervical effacement (minimum 50%) besides dilatation
(minimum 2 cm).

Exclusion Criteria

Any pregnant with any of the following criteria were excluded
from this study: History of PTL, cervical surgery, uterine
overdistention (multiple pregnancy or polyhydramnios), genital
tract infection, antepartum hemorrhage, rupture membrane,
cervical cerclage, >3cm cervical dilatation, pre-eclampsia,
placenta previa, and major fetal anomaly were excluded.
Women are also excepted if they performed cervical handling
(intercourse, cervicovaginal exam, or sonography) during the
last 24 hours. Medically directed PTLs were not included too.

Laboratory investigations and imaging

Blood samples were obtained by venipuncture to assess
complete blood count, FBS, renal function test, and liver
function tests. A vaginal swab was done to exclude infection.
Cervicovaginal testing of fFN was done by the cervical
sampling of fFN obtained from the posterior fornix after
cervical digital examination, using examination speculum and
“Hologic QuikCheck™” fFN from Hologic, Inc. (CA-USA),
which is a solid-phase immunogold assay.

A cervical digital examination was executed with sterilized
hand gloves and oil to evaluate dilatation and effacement of
the cervix. The standard care during hospitalization for all
women with PTL. The managing gynecologist was unaware
of fFN-tests results, so as not to influence the therapy.

Patients with negative fFN results whose symptoms subside
are discharged home, while women with positive fFN results,
and regular/painful contractions, are admitted for further
follow-up.

Ethical consideration

The protocol of the study was ratified by the “Iraqi Board
of Medical Specialization of Obstetrics and Gynecology” in
consistence with Helsinki Declaration guidelines. After a full
explanation of the authors to the candidates the importance of
the study for her condition and future works, written consent
had been obtained before being involved in the study.

Data investigation

The statistical examination was finalized via SPSS software
(version-17). Categorical data were expressed as frequencies
and percentages. Continuous data were expressed as Means
+ SD. To compare the means between any two groups, the
“Independent Student-test” was used. Fisher-exact tests and
Pearson’s chi-square were applied to find any association
between categorical parameters. A p-value of < 0.05 was
considered significant.
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RESULTS

Table 1 displays the distribution of patients based on study
characteristics including age, parity, and fFN levels. The
mean age was (27.53 £ 4.23), range (of 20—34). Nearly half
of the women were unipara (48%). Positive fFN results were
detected in only (22%) of patients. Around two-thirds of the
women end their pregnancy by normal vaginal delivery. Less
than half (45.5%) of the included women delivered within one
week after presentation, around 1/3™ (31.8%) delivered after
the second week, and only 22.2% delivered during the first
day of presentation. The majority (78%) of patients continue
normal pregnancy by the end of follow-up.

Table 2 shows the association between outcome and fetal
fibronectin results. A significant association was observed
between outcome and fFN results. A majority (90.9%) of
patients end with preterm labor during 2 weeks of follow-up
were presented with positive fetal fibronectin.

Table 3 displays the mean age difference (years) of
pregnant women according to fFN. There were non-significant
differences in the means of age between the study groups.

Table 4 displays the differences in the gestational age/
weeks according to fFN results. There were non-significant
differences in the means of gestational age between the two
groups of the study.

Table 5 The fetal fibronectin was not significantly
associated with parity.

Table 1: Distribution of women according to variables of the study

Parameters Descriptive data

Age/year * 27.53+4.23 Range (20-34%)

Parity”

Primigravida 27 27.0

Unipara 48 48.0

Multipara 25 25.0

Fetal Fibronectin Positive 22% Negative 78

Mode of delivery

Normal vaginal delivery 14 63.6

Caesarian section 8 36.4

Period until delivery

<1 day 5 227

(1 day to <7 days) 10 45.5

(7 days to 14 days) 7 31.8

Pregnancy outcomes Delivered during Continue normal
follow-up (22%) pregnancy (78%)

* Number %, # mean £SD,

Table 2: Association between fetal fibronectin results and pregnancy
outcome

Pregnancy outcome

Cervicovaginal - val 0dd 95%

JENN (%) Preterm Continue  p-value S
labor pregnancy

Positive 20(90.9) 2(2.6) 50.36—

Negative 2(9.1) 76 (97.4) <0.001 380 286.17

Table 3: The mean age differences of the women according to fetal
fibronectin results

Fetal fibronectin N Mean+SD  p-value
Positive 22 27.13+£4.62

Agelyear 0.6
Negative 78 27.64 £4.05

Table 4: The differences in the mean gestational age according to fetal
fibronectin results

Variable Fetal fibronectin N Mean + SD p-value

Gestational  Positive 22 30.77+1.92 08

age (weeks)  Negative 78 30.89+1.88
DISCUSSION

This prospective cross-sectional study included 100 pregnant
women at their 24 to 36" gestational week who presented
to the hospital with abdominal cramps and manifestations
suggesting PTL. The main finding of the current study is the
highly significant association of fFN concentrations with the
incidence of PTL. Pregnant women with higher levels of fFN
have 360 times more chance to develop PTL. Consequently,
cervicovaginal levels of fEN can be considered a useful
predictor of the incidence of PTL among women in their
24 to 36™ gestational weeks. Thus, obstetricians can apply
the additional risk indicator provided by fFN measures to
assure women who are otherwise low risk according to the
cervicovaginal fFN values, even when other risk factors for
PTB exist.

According to the “American College of Obstetricians
and Gynecologists,” PTL is defined as childbirth before
the 37 week of pregnancy and is a recognized cause of
most non-genetic perinatal morbidity and/or mortality.'"
Threatened PTL is manifested usually by backache, altered
vaginal discharge, uterine contractions, vaginal spotting,
and abdominal and pelvic cramps. Threatened PTL can be
diagnosed by various modalities like uterine monitoring and
digital vaginal examination, to assess cervical sizes. However,
such techniques are of limited value, as <3 cervical dilatation
and uterine contraction usually arise and remain not inevitably
diagnostic of impending PTL.!"13
In contrast, cervicovaginal fFN analysis in singleton
conceptions with threatened PTL is not linked with preventing
73-PTB or improving perinatal outcome; nevertheless, is
associated with additional costs reported by a study conducted
in 2016 in the USA.™

C-reactive protein is a hepatic acute-phase protein.”>'” A
recent Chinese case-control study revealed that inflammatory
biomarkers, including C-reactive protein, may have a critical

Table 5: Association between fetal fibronectin and the parity

Fetal fibronectin

Parity p-value Odds 95% CI
Positive Negative

Pr1m1grav1da 6(27.3) 21(26.9) 0961 0311 —2.974

Unipara 11 (50.0) 37(47.5) 09 1143 0301 — 4.345

Multipara 5(22.7) 20 (25.6) ’ ’ ’
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role in the initial analysis or prognosis of PTL.2° On the same
channel, interleukins are inflammatory cytokines.!®?! in
addition to “tumor necrosis factor-alpha” as proinflammatory
cytokines?>?3 and several other inflammatory biomarkers have
been also evaluated to test PTL.>* Nevertheless, more than a
few plasma biomarkers have been assessed, but none have been
extensively adopted for clinical practice.?*2>%7

Studies of placental immunohistochemistry have exposed
that normally fFN is kept within the “extracellular matrix”
of the junctional area of the fetal and maternal tissues inside
the uterus.!! Normally, fFN is raised in cervicovaginal fluids
during the first trimester, then is reduced at 22-35 weeks,
although physiologically, this is indefinite. Still, it might
replicate a typical growth of the placenta and the extravillous
trophoblasts.

There is growing support for the claim that fFN is a useful
predictor of PTL, which seems to validate the outcomes of
the current study. Identification of fFN in cervicovaginal
discharges in symptomatic and asymptomatic women with
PTL.*? Early gestational fFN tests (less than 22 weeks) do not
provide a strong predictive ability among twin pregnancies,
unlike singleton, and must not be depended on until additional
research can approve or contradict this.?® The qualitative assay
of fFN in the current study was not associated with age, parity,
or gestational ages/week.

Because the majority of negative fFN tests with a good
95% CI (50.36-286.17) in the current study, consistent with
preceding studies,” the use of fFN values provides a first-
hand, exclusive prospect to reassure the most pregnant who
are hypothetically at potentially high risk, possibly decreasing
substantial expenses.

CONCLUSION

Among pregnant women with uterine contraction before
advanced cervical dilatation, the presence of cervicovaginal
fFN is an associated and reliable screening tool in predicting
the risk of PTL.

LIMITATIONS

We have encountered several limitations in this study.
Firstly, experimental limitations of the fFN-test, as the
test can basically be applied for the qualitative recognition
of cervicovaginal fFN. The assay outcomes had better be
evaluated in combination with further clinical findings and
lab tests for precise management of the women.
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