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ABSTRACT
Background: In Iraq, vaginal fFN and vaginal pH are not used in clinical settings as biomarkers to evaluate the
preterm delivery.
Aim: To evaluate the use of vaginal fFN test and measuring of vaginal pH in early prediction of preterm delivery.
Methods: 37 pregnant women were enrolled in this study, 23 of them were patients group with suspected preterm
delivery, while the remaining 14 pregnant women were a control group. Vaginal speculum and vaginal swab were
used to help in collecting the specimen, the cervicovaginal secretions, then after, these secretions were used for
fFN testing by a fFN Rapid Test cassette /all test company/ China and to measure the vaginal pH by vaginal pH
Rapid test /all test company/China. The demographic and clinical data were obtained by a questionnaire.
Results: the result of the current study showed that 12(52.2%) of patients' group were positive for vaginal fFN,
while the other 11(47.8%) of this group were negative; all pregnant women in the control group were negative for
vaginal fFN. Sixteen (70%) of patients' group and 10(71%) of control group have an elevated vaginal pH. PTL was
the outcome in 12/12 (100%) of patients positive for fFN and in 4 patients negative for fFN, while all control group
were completed full term labor. In the patients' group, fetal death or health problems are more frequent in positive
fFN (7/12(58%)) than in fFN negative (0/11(0%)). There is no statistical differences regarding ages, clinical
features, and type of delivery in fFN positive or negative and in high vaginal pH or normal pH.
Conclusions : Vaginal fFN is an important biomarker for predicting PTL and fetal health, while high vaginal pH is
a common finding in most of pregnant women whether they are at risk of PTL or normal pregnancy. The age of
pregnant women, clinical features, and the type of delivery have no relation to vaginal fFN positivity or to high
vaginal pH.
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INTRODUCTION
Preterm birth, also known as preterm labor (PTL), is
defined as birth before 37 weeks of gestation; it is a
significant public health issue1. Despite advances in
obstetric care, approximately 1 in 10 infants is born
preterm2. About 30% of preterm births are medically
indicated due to maternal or fetal causes, such as
preeclampsia and intrauterine fetal growth restriction. The
remaining 70% are spontaneous preterm births, which are
attributed to preterm premature rupture of membranes or
spontaneous onset of PTL3,4.
Fetal fibronectin (fFN) is a glycoprotein produced by
the chorion, and it is believed that fFN have a role in
implantation and placental attachment of fertilized egg to
the uterus. Normally, fFN can be detected in cervical and
vaginal secretions prior to 20 weeks' gestation, but the
presence of fFN in these secretions after 22 weeks of
gestation usually indicates that a disruption of the utero
placental interface has occurred. fFN can be detected in
cervical and vaginal secretions using a specific monoclonal
antibody assay. The presence of fFN has become the basis
for screening women for possible preterm labor1,2,3.
In addition to fFN, vaginal pH level can be another
indicator for PTL. Normal vaginal pH is between 3.8 and
4.5, which is moderately acidic. Having a vaginal pH higher
than 4.5 puts a pregnant woman at risk for PTL because of
vaginal infection, notably, bacterial vaginosis (BV) which is
a lower genital tract bacterial infection characterized by
change in normal vaginal ﬂora and replacement by
vaginosis-associated anaerobic microorganisms. BV is a

leading cause of many undesirable fetal outcomes
including premature birth and premature rupture of fetal
membranes5,6. In this aspect, screening of vaginal pH may
be a good diagnostic tool for PTL7.
The use of fetal fibronectin and measuring vaginal pH
as laboratory markers to predicate abortion or preterm
delivery has not been used previously in Iraq (including
Kurdistan region). The aim of this study is to apply new
laboratory techniques, testing fetal fibronectin and vaginal
pH, for the prediction of abortion and preterm delivery.

METHODS
Two study groups were enrolled, a patient group involved
pregnant women (n=23) at risk of preterm delivery
(threatened PTL), and a second control group. The control
group (n=14) was subdivided into two subgroups: seven
healthy pregnant women and seven pregnant women with
conditions not associated with threatened premature
delivery. The control group is age matched with patient
group.
Any patient was entering the emergency department
of Maternal Teaching Hospital/Sulaimani city and
diagnosed, as suspected case of premature labor by the
gynecologists was included in patient study.
The study was done in Maternity Teaching Hospital/
Sulaimani city/Kurdistan Region of Iraq. This prospective
study extended from December 2018 until April 2019.
The methods include three major parts: fFN in vaginal
sections, vaginal pH and a questionnaire for data
collection, which include demographic data such as age,
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occupation, residency and clinical data involved features,
related to PTL including vaginal bleeding, abdominal pain,
back pain, pelvic pain, and vaginal secretion.
Detection of fFN in cervicovaginal secretion was done
by, qualitative immunochromatographic test, rapid test
cassette./ALL TEST Company/China
The vaginal pH is measured by Vaginal pH Rapid
Test Panel (vaginal Swab) /ALL TEST Company/China, it is
a semi-quantitative detection of pH in female vaginal swab
specimen.
The cervicovaginal secretion is obtained using a
sterile polyester swab from the posterior fornix of the
vagina during a sterile speculum examination or, if no
vaginal fluid is visible, the sample may be taken from the
cervix.
Version 16 SPSS was used for data entry and
analysis. Chi-square test (X2) and fisher’s exact test were
applied to test the association between categorical
variables. P value of ≤ 0.05 was considered as statistical
significant. An approval from the scientific committee of the
Sulaimani Technical College of Health/Sulaimani
Polytechnic University was taken and a signed informed
consent was obtained from pregnant women participating
in this study.

present in patients with negative fFN, the differences were
statistically significant (p value <0.05) (Table 5).
The preterm delivery and the presence of borne
babies with health problems (or dead babies) in patients'
group is more frequent than in control group, and the
differences are statistically significant; both groups have no
statistical differences regarding both types of deliveries,
vaginal and cesarean deliveries (Table 6).
Fig. 1: Prevalence of fFN among study groups

RESULTS
The results revealed that 12/23 (52.2%) of patient’s group
were positive to fFN protein test while the remaining 11/23
(47.8%) were negative; none of the control group (n=14)
were positive for fFN protein, the results were statistically
significant (P value equals 0.0009) (Fig.1)
The current study showed that 16 (70%) of patients'
group have an elevated vaginal pH with mean of pH=5.9,
and 10 (71%) of control group also have an elevated in pH
level with mean of pH=5.2, the results were statistically not
significant (P value equals 1.0000) (Table 1).
The age range of pregnant women in patients' group
was between 18 to 41 years old with mean age equal to 29
years old; 8 (66.7%) of positive fFN patients are with ages
below 30 years while the other 4 (33%) positive fFN
patients have ages equal or above 30 years. These results
showed no statistical significance when compared to
patients (n=11) with negative fFN patients, p value equals
to 1.0000; similar results for vaginal pH was recorded, p
value =0.3707 (Table 2).
More than two thirds (22/37) of patients were living in rural
areas of Sulaimani city, 26/37 of them were housewives
while the rest were with different occupations. Five clinical
features were screened among patients group: abdominal
pain, backache, pelvic pain, vaginal bleeding, and vaginal
discharge. None of these clinical features was significantly
differ between positive fFN patients and negative fFN
patients (Table 3).
The results of this study showed that preterm labor is more
frequent in patients with positive fFN in vaginal secretion
(12/12) than in patients without (4/11), these differences
are statistically significant (Table 4).
Three of pregnant women in patients' group with
positive fFN were complaining from fetal death before
delivery, another four pregnant women were gave birth to
babies with health problems, none of such condition were
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Table 1: The frequency of vaginal pH among study groups
Group
Patients
Control
Group
Group
Normal pH Frequency%
7 (30%)
4 (29%)
Elevated pH Frequency%
16(70%)
10(71%)
Normal pH Frequency% with PTL
1/7 (14.3%)
0
Elevated pH Frequency%with 7/16 (43.8%)
0
PTL
Table 2: The age distribution of patients' group
vaginal fFN and pH results
Age
<30
Positive fFN Frequency%
8(66.7%)
Negative fFNFrequency%
8(72.7%)
High vaginal pHFrequency%
7(58.3%)
Normal vaginal pH Frequency %
9(81.8%)

according to
≥30
4(33.3%)
3(27.3%)
5(41.7%)
2(18.2%)

Table 3: The frequency of clinical features in patients' group
Clinical
Patients group Frequency%
P value
features
Positive
Negative fFN
fFN (n=12)
(n=11)
Abdominal pain
8
8
1.000
Backache
8
7
1.000
Pelvic pain
0
0
1.000
Vaginal bleeding
4
0
0.0932
Vaginal discharge
9
8
1.000
Table 4: The outcome of pregnancy in patients' group
Patients'
Patients'
group
Type
group positive
negative for
for fFN (n=12)
fFN (n=11)
Preterm labor
12
4
Term labor
0
7
Normal vaginal
12
8
delivery
Caesarian section
0
3
* Significant

P
value
0.001
3*
0.093
2
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Table 5: The health status of borne babies in patients' group
Patients' group
Patients' group
Type
positive for fFN
negative for fFN
(n=12)
(n=11)
Normal baby
5
11
Baby with health
4
0
problems
Dead fetus
3
0
P Value 0.0046*
*Significant
Table 6: The outcome of pregnancy in patients' and control groups
Patients'
Control
Type
P value
group (n=23)
group(n=14)
Preterm labor
16
0
<0.0001*
Term labor
7
14
Normal vaginal
20
12
delivery
1.000
Cesarean section
3
2
Normal baby
16
14
Baby with problems
4
0
0.0309*
Dead fetus
3
0
* Significant

DISCUSSION
In this study, we tested pregnant women for the possible
beneficial testing of those who are liable to preterm labor
through investigating the presence of fFN protein in vaginal
secretions and semi-quantitative measurement of vaginal
pH. According to our knowledge, it is the first study in
Kurdistan region that tries to detect fFN and measure
vaginal pH in cervicovaginal secretion of pregnant women
that at risk of PTL.
Among pregnant at risk of PTL, the fFN was positive
in 52.2% and all of these positive women suffered
spontaneous preterm birth, thus 100% of pregnant women
with positive fFN had PTL, which reflect the importance of
this test in predicting PTL in pregnant women at risk to
perform measures to prevent prematurity whenever
possible. On the other side, only 36.3% of pregnant women
who are at risk of PTL but negative for fFN got PTL, this
reflect the usefulness of testing fFN test; similar results
were obtained in a systematic review study done by Kiefer,
et al8, while the results of Bastek JA, et9 were against
ours.
In normal pregnancy, the vaginal pH is usually less
than 410; the current study should that vaginal pH is
elevated more than the normal in nearly 70% of PTL risk
group and 71% of control group. In PTL risk group the
women with higher than normal vaginal pH were more
prone to spontaneous preterm labor than those with normal
pH in the same group. Thus, it is better to measure the
vaginal pH during pregnancy to patients at risk of PTL,
Gleeson RP, et al (11), got results that are in accordance to
ours; the presence of high vaginal pH in 70% of control
group rises the attention regarding the health status of
apparently normal women and the possibility of
asymptomatic infections12.
In the current study, the women with positive fFN are
at higher risk of fetal morbidity and mortality than those with
negative fFN in cervicovaginal secretion, this reflect the

importance of this test during pregnancy. As most of
pregnant women who suffer premature labor without
obvious cause, it is better to include the fFN as a screening
test to predict PTL at least for those at risk.
The age of patients with risk of PTL, their type of
delivery, and their clinical features were not a significant
factor for positive fFN or for high vaginal pH.

CONCLUSION
Vaginal fFN is an important biomarker for predicting PTL
and fetal health while high vaginal pH is recorded in most
of pregnant women whether they are at risk of PTL or
normal pregnancy needs to be analyzed for the possible
cause of which PTL is one of them. The age of pregnant
women, clinical features, and the type of delivery have no
relation to vaginal fFN positivity or to high vaginal pH. In
this aspect, it is recommended to use the fetal fibronectin
rapid test for diagnosis of preterm delivery health care
facilities in Sulaimani city, and response measures to fFN
will help in reduction of fetal morbidity and mortality.

REFERENCES
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Quinn JA, Munoz FM, Gonik B, et al. Preterm birth: Case definition &
guidelines for data collection, analysis, and presentation of
immunization safety data. Vaccine. 2016; 34(49): 6047–6056.
Chatterjee J, Gullam J, Vatish M, Thornton S. The management of
preterm labour. Arch Dis Child Fetal Neonatal Ed. 2007; 92(2): F88–
F93.
Choi TY, Park WK, Jeong SY, Lee HM, Moon HS. Spontaneous
abortion and recurrent miscarriage: A comparison of cytogenetic
diagnosis in 250 cases. Obstet Gynecol Sci. 2014; 57(6): 518.
Samuel TM, Sakwinska O, Makinen K, Burdge GC, Godfrey KM, SilvaZolezzi I. Preterm Birth: A Narrative Review of the Current Evidence
on Nutritional and Bioactive Solutions for Risk Reduction. Nutrients.
2019; 11(8): 1811.
Liu L., Johnson H.L., Cousens S., Perin J., Scott S., Lawn J.E., Rudan
I., Campbell H., Cibulskis R., Li M., et al. Global, regional, and national
causes of child mortality: An updated systematic analysis for 2010 with
time trends since 2000. Lancet. 2012; 379: 2151–2161.
Raju T.N.K., Pemberton V.L., Saigal S., Blaisdell C.J., Moxey-Mims
M., Buist S. Long-Term Healthcare Outcomes of Preterm Birth: An
Executive Summary of a Conference Sponsored by the National
Institutes of Health. J. Pediatr. 2017; 181: 309–318.
Jacob J., Lehne M., Mischker A., Klinger N., Zickermann C., Walker J.
Cost effects of preterm birth: A comparison of health care costs
associated with early preterm, late preterm, and full-term birth in the
first 3 years after birth. Eur. J. Health. 2016; 18: 1041–1046.
Kiefer DG, Vintzileos AM. The utility of fetal fibronectin in the prediction
and prevention of spontaneous preterm birth. Rev Obstet Gynecol.
2008; 1(3): 106–112.
Bastek, J A, Hirshberg, A, Chandrasekaran S, Owen CM, Heiser,
Laura MB, Araujo BA, McShea MA, Ryan ME, Elovitz MA. Biomarkers
and Cervical Length to Predict Spontaneous Preterm Birth in
Asymptomatic High-Risk Women. Obstet Gynecol. 2013; 122 (2):
283-289.
Riedewald S, Kreutzmann IM, Heinze T, Saling E. Vaginal and cervical
pH in normal pregnancy and pregnancy complicated by preterm labor.
J Perinat Med. 1990; 18(3): 181-6.
Gleeson RP, Elder AM, Turner MJ, Rutherford AJ, Elder MG. Vaginal
pH in pregnancy in women delivered at and before term. Br J Obstet
Gynaecol. 1989; 96(2): 183-7.
Krauss-Silva L, Almada-Horta A, Alves MB, Camacho KG, Moreira
ME, Braga A. Basic vaginal pH, bacterial vaginosis and aerobic
vaginitis: prevalence in early pregnancy and risk of spontaneous
preterm delivery, a prospective study in a low socioeconomic and
multiethnic South American population. BMC Pregnancy Childbirth.
2014; 14: 107.

P J M H S Vol. 14, NO. 1, JAN – MAR 2020 383

