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Predictive value of the quantitative fetal fibronectin levels for the
management of women presenting with threatened preterm labour – A
revised cut off level: A retrospective cohort study
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A B S T R A C T

Objective: To evaluate a new a cut off level of fetal fibronectin as a predictor of birth in women with
threatened preterm labour.
Design: A retrospective cohort study performed at Ipswich hospital, Ipswich, Queensland, Australia, in
women with threatened preterm labour with intact membranes between 23 weeks to 34 + 6 week
gestation.
Study design: A quantitative fetal fibronectin (fFN) was performed. Maternal demographics and birth
outcome data were extracted from the routinely collected perinatal data held by the hospital. The odds of
preterm birth were estimated for each cut off value of fFN (10, 50 and 200 ng ml�1) using logistic
regression and accounting for multiple presentations by the same woman.
Results: Among the 447 presentations and 376 pregnancies, rates of preterm birth <34 weeks were 2.9%,
9.2%, 3.3%, 19.6%, 4.2% and 35.3% for each category of values respectively (fFN <10, �10, <50, �50, <200
and �200 ng ml�1). Birth rates within 7 d of testing were 1.1%, 7.5%, 1.8%, 16.1%, 2.1% and 41.2%
respectively. Comparing fFN level of <10 to a level of 10-199 ng ml�1 there was no significant increase in
odds of preterm birth < 34 weeks or birth within the next 7 d (OR 2.28, 95% CI 0.84-6.17 and OR 3.61, 95%
CI 0.89-14.7 respectively.
Conclusion: In women presenting with TPL, those with levels of <200 ng ml�1 have a low risk of birthing
within 7 d or before 34 weeks gestation. This allows a personalised decision making and probable
discharge home without need for steroid loading.
© 2019 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Preterm birth is a leading cause of perinatal mortality and
morbidity which include respiratory distress syndrome (RDS),
necrotizing enterocolitis, intraventricular haemorrhage and sepsis
[1], Spontaneous preterm birth (< 37 weeks) is reported to occur in
8.6% of all mothers in Australia [2].

Many women who present with regular uterine contractions
with intact membranes are not in true preterm labour and > 70%
will ultimately deliver at term [3]. Fetal fibronectin (fFN) testing
and transvaginal ultrasound scan of cervical length are being used
by clinicians to assist in the management of women presenting
with threatened preterm labour (TPTL), particularly in relation to
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need for transfer to a tertiary hospital. Ultrasound cervical length
(CL) assessment requires trained personnel with standardised
measurements and reporting [4,5] and is less readily available in
many settings than is fFN testing. Fetal fibronectin test has thus
become widely accepted as a tool for the rapid assessment of
these women. The positive predictive value (PPV) at threshold
levels of 10, 50, 200 and 500 ng ml�1 have been reported to be 19,
32, 61 and 75% respectively for birth <34 weeks [6]. Two recent
papers [7,8] reported that in symptomatic and asymptomatic
women at risk of preterm labour, none birthed within 7 d if fFN
levels were < 50 ng ml�1; however, they also reported that none
birthed within 7 d even with levels of 50 – 199 ng ml�1. Regional
metropolitan hospitals do not have neonatal intensive care units
and thus have a policy of transfer of women at risk of birth < 32
weeks to a higher-level facility. When used appropriately, fFN
testing could therefore, minimise unnecessary health care
utilisation and interventions [9,10].
C BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Table 1
Characteristics per pregnancy (i.e. taking maternal characteristics at first
presentation in each pregnancy- 376 pregnancies in 365 women) *denominator=-
non-nulliparous women, n = 284.

Characteristics n = 376 pregnancies

Maternal age in years, mean(SD) 26.2 (5.5%)
Parity, n (%)
0 92 (24.5%)
�1 284 (75.5%)
Previous preterm birth* 84 (29.6%)
Previous preterm birth <34 weeks* 30 (10.6%)
Body mass index
Underweight (<18.5 kg m�12) 30 (8.5%)
Normal (18.5-24.9 kg m�12) 129 (36.3%)
Overweight (25-29.9 kg m�12) 78 (22.0%)
Obese (�30 kg m�12) 118 (33.2%)
Previous LLETZ/Cone biopsy 18 (4.8%)
Maternal smoking 117 (31.1%)
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The aim of this study was to evaluate the predictive value of
preterm birth (defined as birth <37 and <34 weeks gestation as
well as birth within 7 and within 14 d of the fFN testing) for fFN
levels of <10, 10-49.9, 50-199, 10-199 and >200 ng ml�1. Our
hypothesis was that use of fFN levels of <200 ng ml�1 would have a
good negative predictive value for birth within 7 d of testing or at
<34 weeks gestation. We classified fetal fibronectin value <10
ng ml�1 as a negative test result, but we also used cut off levels of
<50 ng ml�1 as this level has to date been used in many units here
and some countries still only use the qualitative fFN.

Materials and methods

This was a retrospective cohort study at Ipswich Hospital, a
metropolitan hospital in Queensland, Australia, over a 3-year
period (January 2015 to December 2017). This is a level 2 facility
without a neonatal intensive care unit performing about 2800
births annually. Women who are likely to birth before 32
completed weeks are transferred by road to the tertiary hospital
37 km away. The study population included all women presenting
with symptoms of preterm labour (PTL) with intact membranes
between 23 weeks to 34

week of gestation; and had a fFN test (as confirmed by a
recorded fFN test in the fFN test register). Women with multiple
pregnancy and asymptomatic women with short cervix were
excludedfrom the study. Women with TPTL with evidence of
spontaneous rupture of membranes, vaginal bleeding or a history
of sexual intercourse within 24 hours of presentation, cervicaldi-
lation � 3 cm and cervical cerclage in-situ would not normally have
a fFN test and were therefore, not part of the study. All women who
presented with TPTL were seen by the birthsuite Registrar and all
clinicians are competent in performing fFN test.

Study data were extracted from medical records and from
routinely collected perinatal data held by the hospital. Extraction
was carried out by a member of the research team who was not
involved with the data analysis. The following variables of interest
were recorded from the medical records: age, parity, body mass
index (BMI), history of previous preterm birth, history of large loop
excision of transformation zone (LLETZ) or cone biopsy of cervix,
gestational age at presentation and on the presenting symptoms.
Our primary study outcome was preterm birth defined as birth
within 7 and within 14 d as well as birth <34 and <37 weeks’
gestation.

As this study fulfils the criteria for an audit, no ethics review
was sought, in line with National Health and Medical Research
Council (NHMRC) standards [11].

Statistical analysis

Characteristics of the study population were summarised using
frequencies and percentages for categorical data; and means and
standard deviation for normally-distributed continuous data.
Maternal characteristics were described in relation to the first
presentation within each pregnancy during the study period.
Preterm birth rates were calculated within fetal fibronectin
categories: <10 vs �10 ng ml�1, <50 vs �50 ng ml�1 and <200 vs
�200 ng ml�1. This reflected the three cut off levels being
evaluated: 10, 50 and 200 ng ml�1. Fetal fibronectin values of
<10, <50 and <200 ng ml�1 were classified as negative test results,
respectively. The odds of preterm birth occurring for each cut off
level were estimated using logistic regression with robust standard
errors to account for multiple presentations by the same woman.
Multivariate logistic regression was used to estimate the adjusted
odds of preterm birth accounting for previous preterm birth.
Sensitivity, specificity, negative and positive predictive values were
calculated for combinations of preterm birth and fetal fibronectin
cut off level. All analyses were carried out using Stata/SE 13.1 for
Windows (StataCorp LP, College Station, TX, USA).

Results

During January 2015 to December 2017, there were 449
presentations representing 366 women and 376 pregnancies.
Two presentations for one woman were missing data on
gestational age at birth and were excluded from analyses. This
left 447 presentations by 365 women during 375 pregnancies – 10
women had two pregnancies during the study period. Among the
447 presentations by 365 women, 299 women had one presenta-
tion, 57 women had two presentations, 7 women had 3
presentations and one woman each had six and seven presenta-
tions. During 447 presentations contractions were palpable in 239
(53.5%) women whilst the rest complained of varying degrees of
abdominal pain and or backache.

Table 1 shows the characteristics of the 365 women at the time
of the first presentation in each of the 375 pregnancies. Nearly a
quarter of the pregnancies, 92 (24.5%) were in first time mothers,
84 (29.7%) had a previous preterm birth and 118 (33.2%) had a BMI
of � 30 kg m�12.

Among the 447 presentations, 112 (25.1%) resulted in hospital
admission for TPTL. There were 20 recorded transfers, all of which
occurred in presentations resulting in admission for threatened
preterm labour.

Table 2 shows the rates of preterm birth for the corresponding
fetal fibronectin levels. For all four scenarios of preterm birth (<34
weeks, <37weeks, birth within 7 d and birth within 14 d), the rate
of preterm birth increases with increasing fetal fibronectin level.
Rates of preterm birth <34 weeks were 2.9% (n = 8/274), 9.2%
(n = 16/173), 3.3% (n = 13/391), 19.6% (n = 11/56), 4.2% (n = 18/430)
and 35.3% (n = 6/17) for fetal fibronectin values of <10, �10, <50,
�50, <200 and �200 ng ml�1, respectively. The overall rate of
preterm birth <34 weeks was 5.4% (n = 24/447). Birth rates within
7 d of testing were: 1.1%, 7.5%, 1.8%, 16.1%, 2.1% and 41.2%,
respectively and 3.6% overall. When we look at the odds ratios
for preterm birth for each of the fFN groupings, all the estimates
indicate a statistically significant increase in odds with a positive
fetal fibronectin test result (ie � 10, �50 or �200 ng ml�1). While
the magnitude of the point is estimate was higher with the higher
cut off levels, the confidence intervals are wide and overlap –

suggesting that the estimates are not statistically different from
each other. However, the odds of preterm birth <37 weeks were
higher for fetal fibronectin values of � 200 (OR 14.0, 95% CI 4.50-
43.4) compared to values of � 10 (OR 2.34, 95% CI 1.35-4.05)
(Table 3). The diagnostic test characteristics for various cut off
levels of fetal fibronectin are given in Table 4. The positive and



Table 2
Preterm birth rates according to fetal fibronectin values (n = 447 pregnancies).

Fetal fibronectin levels (ng ml�1) Preterm birth (<34 weeks) Preterm birth (<37 weeks) Birth within 7 days Birth within 14 days

All (n = 447) 24 (5.4) 75 (16.8) 16 (3.6) 29 (6.5)
<10 (n = 274) 8 (2.9) 33 (12.0) 3 (1.1) 9 (3.3)
�10 (n = 173) 16 (9.2) 42 (24.3) 13 (7.5) 20 (11.6)
<50 (n = 391) 13 (3.3) 51 (13.0) 7 (1.8) 17 (4.3)
�50 (n = 56) 11 (19.6) 24 (42.9) 9 (16.1) 12 (21.4)
<200 (n = 430) 18 (4.2) 63 (14.7) 9 (2.1) 21 (4.9)
�200 (n = 17) 6 (35.3) 12 (70.6) 7 (41.2) 8 (47.1)

Table 3
Unadjusted odds ratios for each preterm birth scenario by fetal fibronectin cut off level.

Fetal fibronectin levels (ng ml�1) Preterm birth (<34 weeks) Preterm birth (<37 weeks) Birth within 7 days Birth within 14 days
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

�10 (Ref: <10) 3.39 (1.34-8.56) 2.34 (1.35-4.05) 7.34 (2.06-26.2) 3.85 (1.84-8.06)
�50 (Ref: <50) 7.11 (3.18-15.9) 5.00 (2.66-9.40) 10.5 (3.65-30.2) 6.00 (2.82-12.8)
�200 (Ref: <200) 12.5 (3.54-44.1) 14.0 (4.50-43.4) 32.7 (9.86-109) 17.3 (5.81-51.6)

*Robust errors used to account for multiple presentations per woman.

Table 4
Diagnostic test characteristics for various cut off levels of fetal fibronectin.

Diagnostic test characteristics Preterm birth <34 weeks Preterm birth <37 weeks Birth within 7 days Birth within 14 days

fFN value of � 10 ng ml�1 classified as test positive (<10 ng ml�1 classified as test negative)
Sensitivity, % 66.7 (46.7-82.0) 56.0 (44.8-66.7) 81.3 (57.0-93.4) 69.0 (50.8-82.7)
Specificity, % 62.9 (58.2-67.4) 64.8 (59.8-69.5) 62.9 (58.2-67.3) 63.4 (58.7-67.9)
Positive predictive value, % 9.25 24.3 7.5 11.6
Negative predictive value, % 97.1 88.0 98.9 96.7
fFN value of �50 ng ml�1 classified as test positive (<50 ng ml�1 classified as test negative)
Sensitivity, % 45.8 (27.9-64.9) 32.0 (22.5-43.2) 56.3 (33.2-76.9) 41.4 (25.5-59.3)
Specificity, % 89.4 (86.1-92.0) 91.4 (88.1-93.8) 89.1 (85.8-91.7) 89.5 (86.2-92.1)
Positive predictive value, % 19.6 42.9 16.1 21.4
Negative predictive value, % 96.7 87.0 98.2 95.7
fFN value of � 200 ng ml�1 classified as test positive (<200 ng ml�1 classified as test negative)
Sensitivity, % 25.0 (12.0-44.9) 16.0 (9.4-25.9) 43.8 (23.1-66.8) 27.6 (14.7-45.7)
Specificity, % 97.4 (95.4-98.5) 98.7 (96.9-99.4) 97.7 (95.8-98.7) 97.9 (96.0-98.9)
Positive predictive value, % 35.3 70.6 41.2 47.1
Negative predictive value, % 95.8 85.4 97.9 95.1
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negative predictive values, that may assist clinicians, are also
shown in the table. Negative predictive values are consistently
high. The positive predictive values for preterm birth <34 weeks or
birth within 7 d for �10 ng ml�1 were 9.3% and 7.5%; these were
35% and 41% for �200 ng ml�1, respectively. These are further
evaluated accounting for previous preterm birth in Table S1.

Discussion

Main findings

In this population we have confirmed the high negative
predictive value of the fetal fibronectin test for birth within 7 d
of testing and for birth <34 weeks gestation. We have also
confirmed the value of quantitative fFN testing reported by others
[6,12–14], in its predictive value for preterm birth in symptomatic
women, that the risk of preterm birth

remained low with levels of <200 ng ml�1 at time of presenta-
tion; rate of preterm birth within 7 d and birth <34 weeks were
1.1% and 2.9% for fFN level of < 10 and 2.1% and 4.2% for fFN level
of <200 ng ml�1.

Strengths and limitations

We had a large cohort of women presenting with threatened
preterm labour. A weakness of this study is that this has been a
retrospective and an observational study and not a randomised
trial evaluating thresholds of fFN for preterm birth. It is interesting
though that use of fFN in the context of randomised controlled
trials [21] noted that women who were assigned randomly to the
fetal fibronectin group had a similar incidence of preterm birth at
<37 weeks of gestation (20.7% vs 29.2%; and at <34 weeks of
gestation (8.3% vs 7.9%) compared with the control group.

Interpretations

We have focused our discussion predominantly on birth <34
weeks and birth within 7 d as these are more relevant from the
management as well as from the neonatal morbidity point of view. In
aprevioussmallerstudy[14] fromourownunitwe hadevaluatedthe
traditionalcutoff level of50 ng ml�1; birth<34occurred inonly 1%of
women with a level of <50 ng ml�1 but a much larger previous study
[15] that had also evaluated this cut off level had noted preterm birth
within 2 weeks to be 3.9% and 5.7% respectively. In this study we
noted low rates of birth within 7 d of testing and birth <34 weeks at
1.8% and 3.3% respectively with fFN level <50 ng ml�1, that were not
very different from the 2.1% and 4.2% respectively noted above with a
fFN level of <200 ng ml�1. The NPV of fFN <200 ng ml�1 thus clearly
differentiated low risk from low risk women giving further supports
for this level being used to avoid active intervention particularly in
terms of geographic considerations and need orotherwise for steroid
loading and or transfer to a tertiary institution. These also have cost
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saving implications, which could be substantial, mostly being
associated with inpatient stay *(910).

Although the NICE guideline [16] regarding preterm birth recom-
mend steroids and tocolysis for fFN levels >50 ng ml�1, our study and
others [6] suggest that clinicians and women could be reassured to
utilise fFN test in this setting to its full potential and possibly avoid
unnecessary intervention when fFN level is <200 ng ml�1. There is no
question that timely antenatal steroids have well established benefits
for the preterm infant. There have however been several publications
expressing concernwith the use of steroids [17–19] and thus the benefit
of steroids need to be balanced against adverse maternal and possible
long-term side effects in the newborn.

We had a large cohort of women presenting with threatened
preterm labour. One in four women were in their first pregnancy
and in those who had a previous birth, one in three had a previous
preterm birth. were 38.5% and 17.1% respectively. Rates of birth
within 7 d and birth <34 weeks for fFN levels � 200 ng ml�1 were
41.2% and 35.3% overall compared to compared to 38.5% and 38.5%
after accounting for a previous preterm birth (Table S2). This was
contrary to study [20] that reported that preterm birth <37 weeks
had a strong correlation after incorporating fFN level with history
of previous preterm birth or preterm prelabour rupture of
membranes (sensitivity, specificity and likelihood ratio (+) for
delivery <37 weeks of 66.7, 78.9, and 3.2%, respectively).

Further research to evaluate an option of a repeat fFN test in
either all women with an initial fFN level of 10-199 or only those
with an initial level of 50 -199 ng ml�1 who have not birthed within
7 d would be interesting and could help with decision making
regarding steroid loading.

What about the value of combining cervical length and fFN levels
in units where this is easily available? We were not able to address
this but in one such study [22] that advocated use of the combined
approach, the authors concluded that “In women with threatened
preterm birth,quantitative fibronectin testing alone performs equal
to the combination of cervical length and qualitative fibronectin.
Possibly, the combination of quantitative fibronectin testing and
cervical length increases this predictive capacity. Cost-effectiveness
analysis and the availability of these tests in a local setting should
determine the final choice.00 Again, more research into this strategy is
required to further clarify use of this combined testing option.

Conclusion

Using the quantitative fFN testing in women presenting with
threatened preterm labour those with levels of <200 ng ml�1 have
a low risk of birthing within 7 d or before 34 weeks gestation and
thus allowing personalised decision making and probable
discharge home without steroid loading.
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