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Cervicovaginal foetal fibronectin in predicting success of induced labour among 
nulliparous women: a systematic review

Abstract 
Background The global rates of labor induction continue to exhibit a surge, attributed to 
a range of medical, obstetric, and non-medical factors. Although the Bishop score is often 
used to assess cervical preparation, its ability to accurately predict outcomes, particularly in 
nulliparous women with an unfavorable cervix, is still unknown. 
Method A complete review of the literature was undertaken, including PubMed, EMBASE, 
Cochrane Library, and Google Scholar databases, with the search period extending until April 
2023. The studies included in this analysis focused on investigating the predictive value of 
foetal fibronectin (fFN) concerning induced labor outcomes in nulliparous women. The process 
of data extraction primarily concentrated on the features of the study, interventions, controls, 
criteria for inclusion and exclusion, and the outcomes that were evaluated. The quality of the 
included studies was assessed using the Newcastle-Ottawa Scale.
Results  The review synthesized findings from five studies, revealing varied predictive values 
of fFN. Sciscione et al. (2005) reported no significant difference in vaginal delivery rates 
between positive and negative fFN groups (Positive fFN: 55.8% vs. Negative fFN: 53.3%; P 
> .70). Uygur et al. (2016) found a higher cesarean section rate in patients with negative fFN 
results (P = 0.002). Reis et al. (2003) highlighted that higher parity and Bishop scores were 
more predictive than fFN alone (P = .021 for funneling; P = .157 for fFN presence). Grab et al. 
(2022) and Khalaf et al. (2023) further corroborated fFN's role in predicting labor outcomes, 
with the latter study demonstrating high sensitivity (85%), specificity (80%), and accuracy 
(82.6%) in predicting successful labor induction (P < .05 for Bishop score relation with fFN; P = 
0.029 for positive vs. negative fFN).
Conclusion This systematic review validated that fFN is a significant biomarker for predicting 
labor induction outcomes, especially in nulliparous women. The combination of additional 
clinical factors with fFN has been shown to boost its prediction accuracy, indicating the need 
for a personalized strategy to labor induction. 
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Introduction

Global labor induction rates have been increasing, with significant 
variations across different areas and age cohorts. The decision 
to initiate labor is a complex process that is impacted by several 
circumstances, including medical, obstetric, and even non-medical 
considerations. The need for precise evaluation and suitable timing 
for labor induction is underscored by the recommendations set 
out by the American College of Obstetricians and Gynaecologists 
(ACOG), to mitigate the likelihood of cesarean births and other 
associated problems [1]. In the current context, the Bishop score 
has traditionally been used as a means of evaluating cervical 
preparedness for the initiation of labor. Nevertheless, the predictive 
efficacy of this method, particularly in nulliparous women with an 
unfavorable cervix, has been subject to scrutiny, underscoring the 
need for supplementary biomarkers [2].
    The determined function of fetal fibronectin (fFN) as a 
prognostic marker for preterm labor has been well-documented. 
The occurrence of this substance in cervicovaginal secretions 
after the mid-trimester stage is linked to a heightened likelihood of 
premature birth, indicating its potential usefulness in forecasting 
outcomes related to labor induction [3]. Numerous studies have 
investigated the association between heightened levels of fFN and 
diverse labor outcomes, including the efficacy of labor induction, 
length of labor, and the probability of vaginal birth as opposed to 
cesarean section [4, 5].
    Furthermore, the use of quantitative evaluation of fFN, in 
conjunction with cervical length measurement by transvaginal 
ultrasonography, has emerged as an innovative method to 
enhance the accuracy of labor induction result prediction [6]. The 
combination has shown the potential to improve the precision of 
predictions, providing a more thorough evaluation of the cervix's 
preparedness for labor [7]. This method has significance not 
only because it has the potential to decrease needless medical 
interventions, but also because it can optimize the time for labor 
induction, leading to improved outcomes for both mothers and 
newborns [8].
    Recent research has provided clinical professionals with useful 
insights into the chances of attaining vaginal birth by further 
defining the thresholds of fFN levels that are associated with 
effective labor induction [9]. These observations are vital for 
guiding clinical judgments, providing guidance to patients, and 
customizing induction techniques to suit individual requirements 
[10, 11]. Furthermore, studies have initiated investigations into 
the consequences of fFN levels concerning certain induction 
techniques, such as the administration of prostaglandins or 
mechanical methods like the Foley catheter, therefore enhancing a 
more individualized approach to labor induction [12, 13].
    Labor induction is an essential procedure performed when 
the advantages of giving birth to the woman or fetus are greater 
than the dangers of extending the pregnancy [14]. Although this 
medical procedure is often performed, precisely predicting its 
results, especially in women who have not given birth and have an 
unfavorable cervix, continues to be a major obstacle [15]. Current 
developments in the field of obstetrics have been mostly focused 
on the identification of dependable prognostic indicators for the 
efficacy of labor induction. One of the glycoproteins that has 
received significant attention is fFN, which is in the extracellular 
matrix of the amniotic membrane [16, 17]. 
    Nevertheless, despite the increasing amount of data that supports 
the usefulness of fFN in forecasting labor induction results, 
there are still obstacles that need to be addressed. Heterogeneity 
in results has been seen due to the variability in study designs, 
demographic characteristics, and methodology, highlighting the 
need for more research. The objective of this systematic review 
is to consolidate existing data on the predictive influence of fetal 

fibronectin on the outcome of labor induction in nulliparous 
women.

Materials and methods 

Search strategy

A thorough literature search was performed on several electronic 
databases, such as PubMed, EMBASE, Cochrane Library, and 
Google Scholar, covering the period from the beginning to 
April 2023. The search phrases used included "fetal fibronectin," 
"induced labour," "nulliparous women," "preterm labor," "labor 
induction," "vaginal delivery," and "cervical ripening." Additional 
studies were identified by manually scanning the reference lists 
of the retrieved papers. Upon critical searching the published 
literature, we did not get the RCTs on this study. 

Study selection

The inclusion criteria for the studies encompassed the following: 
(1) they were designated as prospective observational studies, 
randomized controlled trials (RCTs), or cohort studies; (2) they 
assessed the predictive significance of fFN about the outcome 
of induced labor among nulliparous women; (3) they provided 
information on at least one of the following outcomes: success 
of labor induction, vaginal delivery rate, cesarean section rate, 
or duration of labor; and (4) they were published in the English 
language. The exclusion criteria for this study included the 
following: (1) studies conducted retrospectively; (2) studies that 
specifically examined multiparous women; (3) case reports, 
reviews, or meta-analyses; and (4) studies that did not provide 
outcomes of interest or lacked clear definitions of induced labor.

Data extraction

The data extracted encompassed various aspects of the study, 
such as its design, publication year, and setting. It also included 
participant demographics, including age and gestational age. 
Additionally, the data included information about the intervention 
and control groups, if applicable. The outcomes assessed in the 
study included the success of labor induction, vaginal delivery rate, 
cesarean section rate, and duration of labor. The main findings of 
the study, including statistics and p-values, were also included.

Quality assessment

The Newcastle-Ottawa Scale for cohort and case-control studies 
was used to evaluate the quality of the included studies. The 
assessment considered many forms of bias, including selection 
bias, performance bias, detection bias, attrition bias, and reporting 
bias.

Ethical considerations

Ethical clearance was deemed unnecessary for this systematic 
review since it included the synthesis of published data without 
the direct involvement of human participants. Nevertheless, it was 
anticipated that all research included in the analysis had acquired 
ethical clearance from their official institutional review boards.

Results 

This systematic review was carried out according to PRISMA  
guidelines and the selection of the included studies is elaborated in 
Figure 1.
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Quality assessment of the observational studies

The quality of five observational studies is evaluated in Table 
1 using the Newcastle-Ottawa Scale (NOS), which examines 

Selection, Comparability, and Outcome. The highest score assigned 
to these studies is 9 stars. Grab et al. (2022) [9], and Khalaf et 
al. (2023) [18] achieved flawless marks (9/9), so demonstrating 
their exceptional research design and implementation across all 

Figure 1. The PRISMA flow diagram for the included studies.

Table 1. Quality assessment of the observational studies.

Study ID Selection (4 Stars) Comparability (2 Stars) Outcome (3 Stars) Total (9 Stars)

Grab et al. (2022) [1] ★★★★ ★★ ★★★ 9/9

Khalaf et al. (2023) [2] ★★★★ ★★ ★★★ 9/9

Uygur et al. (2016) [3] ★★★★ ★ ★★★ 8/9

Reis et al. (2003) [4] ★★★ ★★ ★★★ 8/9

Sciscione et al. (2005) [5] ★★★★ ★★ ★★★ 9/9
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assessed areas. The Uygur et al. (2016) [19] and Reis et al. (2003) 
[20] received a score of 8 out of 9. However, there were fewer 
deductions in the areas of Comparability and Selection, suggesting 
potential issues in effectively controlling confounding factors and 
selecting appropriate cohorts. Sciscione et al. (2005) [21] achieved 
a flawless grade, indicating its thorough and rigorous methodology. 

Bias assessment of the included studies

Table 2 presents a comprehensive evaluation of bias in the studies, 
using several criteria such as Selection, Performance, Detection, 
Attrition, and Reporting Bias to determine their overall integrity. 
Grab et al. (2022) [9], and Khalaf et al. (2023)  [18] demonstrate 
a mostly low likelihood of bias. The Uygur et al. (2016) [19] and 

Table 2. Bias assessment of the included studies.

Study ID Selection 
Bias Performance Bias Detection 

Bias
Attrition 
Bias

Reporting 
Bias

The overall risk of 
Bias

Grab et al. (2022) [1] Unclear Low Low Low Low Low

Khalaf et al. (2023) [2] Low Low Low Unclear Low Low

Uygur et al. (2016) [3] Low High Low Low Low Moderate

Reis et al. (2003) [4] High High Low High Low High

Sciscione et al. (2005) [5] Low High Low Low Low Moderate

Table 3. Baseline characteristics of the included participants of each study.

Study ID Study 
Design Participants Intervention Control/Other Inclusion Exclusion Outcomes Assessed

Grab et al. 
(2022) [1] POS 268  fFN & CL 

measurement

POS comparing 
outcomes based 
on fFN and CL 
measurements 
without a CG

Pregnant 
women; specific 
gestational 
weeks not 
detailed

Retrospective 
studies; non-
English 
publications; 
studies without 
clear outcome 
measures

Onset of labour within 
5 days, the accuracy 
of fFN and CL in 
predicting labour

Khalaf et 
al. (2023) 
[2]

POS 40 

fFN & 
transvaginal 
ultrasonography 
for CL

POS focusing 
on predictive 
values of fFN and 
cervical length 
without a distinct 
control group

Nulliparous 
pregnant 
women, Bishop 
score ≤5

Multiparous 
women, 
retrospective 
studies, case 
reports, reviews, 
non-English 
publications

Successful LI, 
sensitivity, specificity, 
and accuracy of fFN 
and CL measurement

Uygur et 
al. (2016) 
[3]

POS 73 
fFN assay to 
predict VD 
within 24 hours

The study focuses 
on the predictive 
value of fFN

Women 
undergoing LI N/A VD within 24 hours of 

LI

Reis et al. 
(2003) [4] OS 111 

fFN testing 
and ultrasound 
parameters to 
predict LI

OS comparing 
outcomes based 
on fFN presence

Women 
undergoing LI N/A

Association of fFN and 
ultrasound parameters 
with successful LI

Sciscione 
et al. 
(2005) [5]

OS 241 

pre-induction 
CR with an 
intracervical 
Foley catheter

OS determines 
the effect of fFN 
on LI

Nulliparous 
women 
undergoing pre-
induction CR

Contraindications 
to vaginal 
birth, previous 
cervical surgery, 
non-English 
publications

Impact of fFN on 
duration of CR, 
oxytocin exposure, and 
LI

Abbreviation: POS, Prospective Observational Study; OS, Observational Study; fFN, Foetal Fibronectin; CL, Cervical Length; CG, 
Control Group; LI, Labour Induction; VD, Vaginal Delivery; CR, Cervical Ripening.
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Sciscione et al. (2005) [21] have a moderate overall risk, mainly 
because of the significant influence of Performance Bias on the 
results. In contrast, the study conducted by the Reis et al. (2003) [20] 
demonstrates a notable prevalence of bias, mostly due to concerns 
related to Selection and Performance Bias, as well as major 
Attrition Bias. 

Baseline characteristics of the included participants of each study 

Table 3 investigates the prognostic significance of fetal fibronectin 
(fFN) and cervical length (CL) in predicting the outcomes of 
labor induction. The scope of the study encompasses prospective 
observational, which includes several participant groups, including 
nulliparous women and those undergoing labor induction. The 
interventions used in these investigations include fFN testing 
and assessments of CL, with the absence of designated control 
groups, hence highlighting the observational bias inherent in this 
study. The admission criteria exhibit variability, with a primary 
emphasis on pregnant women falling within particular gestational 
periods or possessing set Bishop scores. Conversely, the exclusion 
criteria often include the exclusion of multiparous women or those 
with contraindications to vaginal delivery. The outcomes focus 
on evaluating the effectiveness of labor induction, specifically 
analyzing the occurrence of spontaneous labor commencement and 
the rate of success in induced labor. These studies emphasize the 
usefulness of fFN and CL as crucial biomarkers for customizing 
labor induction techniques, emphasizing their contribution to 
improving obstetric care by strengthening the ability to predict 
labor outcomes.

Outcomes for the included studies

The examination of five research reveals the predictive importance 
of fetal fibronectin (fFN) in labor outcomes but with different 
levels of statistical significance as shown in Table 4. Sciscione 
et al. (2005)  [21] and Uygur et al. (2016) [19] investigate the 
influence of fFN on the rates of vaginal birth and occurrences 
of cesarean section, respectively. Their findings demonstrate a 
noteworthy predictive significance of fFN in the latter (P = 0.002). 
In a study conducted by Reis et al. (2003) [20], the performance of 
fFN is compared to other predictors of labor induction. The results 
indicate that greater parity and Bishop scores are more reliable 
indicators of effective induction than fFN alone. The advantage 
of fFN over cervical length in predicting preterm delivery in twin 
pregnancies is emphasized in Grab et al. (2022) [9], but without 
particular statistical data. The high sensitivity, specificity, and 
accuracy of fFN in predicting effective labor induction are shown 
in Khalaf et al. (2023), with strong P-values providing evidence for 
this claim. Together, these trials highlight the usefulness of fFN 
in obstetric treatment, but there are subtle differences that need 
careful clinical interpretation.

Discussion 

The significance of fetal fibronectin (fFN) as a biomarker for 
predicting labor induction outcomes, especially in nulliparous 
women, is emphasized in the systematic review. This review 
thoroughly examines the results of five crucial research, clarifying 
the ability of fFN to predict outcomes in different obstetric 
situations, ranging from the start of labor to the need for cesarean 
sections. The findings obtained from these investigations provide 
a thorough comprehension of the usefulness of fFN, while also 
stimulating a conversation about its use in clinical settings about 
current scholarly works. 

Table 4. Outcomes for the included studies. 

Study ID Outcomes Assessed Complications/Risk Factors Statistics P-Values

Sciscione et al. (2005) [1] VD in nulliparous 
women

No significant difference in 
VD rates between positive and 
negative fFN

Positive fFN: 55.8% vs. 
Negative fFN: 53.3%

P > .70 (vaginal), P > 
.56 (cervical)

Uygur et al. (2016) [2] Success of LI within 
24 hours

Higher cesarean section rate 
in patients with negative fFN 
results

Positive fFN: 84.8% 
(vd within 24 hours), 
Negative fFN: 72% 
(caesarean section)

P = 0.002 (positive vs. 
negative fFN for VD)

Reis 2003   [3] Successful induction 
of labor

Higher parity, previous 
VD, higher Bishop scores, 
and shorter cervix were 
significantly associated with 
delivery within 24 hours; fFN 
test had poor performance

Positive predictive 
value (PPV), negative 
predictive value (NPV), 
sensitivity, and specificity 
for various tests including 
fFN

P = .021 (funneling 
present), P = .157 
(fFN presence)

Grab et al. (2022)    [4]
Prediction of 
preterm birth in twin 
pregnancies

The superiority of fFN 
test over cervical length 
measurement in predicting 
preterm birth

Not specified Not specified

Khalaf et al. (2023)    [5]

Successful LI, 
sensitivity, specificity, 
and accuracy of fFN 
and CL measurement

fFN showed high sensitivity, 
specificity, and accuracy in 
predicting successful LI

Sensitivity: 85%, 
Specificity: 80%, 
Accuracy: 82.6% for fFN 
in predicting successful 
LI

P < .05 for Bishop 
score relation with 
fFN, P = 0.029* for 
positive vs. negative 
fFN

Abbreviation: VD, Vaginal Delivery; fFN, Foetal Fibronectin, CL, Cervical Length. 
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    Sciscione et al. (2005) [21] study and Uygur et al. (2016) 
[19] research emphasizes the intricate significance of fFN in 
forecasting vaginal delivery rates and the probability of cesarean 
sections. These findings are consistent with previous research 
conducted by Ikeoha et al., (2022), which also identified fFN as a 
significant indicator of labor induction results [22]. The disparity 
in the predicted efficacy of fFN between the research and our own 
underscores the intricate nature of labor induction procedures and 
the varied function of fFN.
    The Reis et al. (2003) [20] research contributes to the existing 
body of knowledge by conducting a comparative analysis of 
the prediction effectiveness of fFN about other well-established 
indicators such as parity and Bishop scores. The present 
comparative research demonstrates that the predictive value of fFN 
is substantial; yet, its success is dependent on a complex interaction 
of several clinical and physiological characteristics. Jun et al. (2019) 
support this discovery by advocating for a comprehensive strategy 
to labor induction that considers many factors to maximize results 
[10]. 
    Grab et al. (2022) [9] research reveals that fFN is more 
effective in predicting outcomes in some situations, such as twin 
pregnancies, indicating its potential for customized use in obstetric 
treatment. The present conclusion is of particular interest when 
compared to the existing body of research, which often engages 
in disputes over the applicability of fFN's prognostic powers in 
various pregnancy scenarios [23].
    Khalaf et al. (2023) [18] significantly contributes to this 
discourse by demonstrating the high sensitivity, specificity, and 
accuracy of fFN in predicting successful labor induction. This 
resonates with the assertions by Amro et al. (2023), highlighting 
fFN's robustness as a predictive tool [24]. Nonetheless, this study, 
alongside others reviewed, underscores the critical need for 
individualized assessment in applying fFN measurements, echoing 
the sentiments of Cornelissen et al. (2020) regarding personalized 
obstetric care [25].
    Our comprehensive assessment of these studies confirms the 
crucial significance of fFN in predicting labor induction outcomes 
and highlights the varying effectiveness of fFN in various clinical 
situations. The presence of variability highlights the significance 
of including fFN measures in a thorough clinical evaluation 
framework. This approach ensures that choices about labor 
induction are based on full knowledge of the individual obstetric 
profile of each patient. 
    Furthermore, the systematic review highlights a significant 
deficiency in the current body of research on the continuous 
evaluation of fFN levels throughout pregnancy and their ability to 
predict outcomes at different stages of pregnancy. The existence of 
this vacuum in the literature provides an opportunity for further 
investigation, which may provide a novel understanding on the 
temporal patterns of fFN's predictive capacities. 

Limitations 

1. The primary emphasis of the review is on research conducted 
on women who have not given birth, which may restrict the 
applicability of the results to populations with multiple pregnancies 
or those with diverse obstetric backgrounds.
2. The inclusion of studies that use multiple designs and 
methodologies has the potential to increase heterogeneity, hence 
introducing complexities in the synthesis of results and inter-study 
comparisons.
3. The possibility for publication bias exists in the review, as 
studies that provide favorable findings are more likely to be 
published compared to those that yield negative or equivocal 
results. This bias has the potential to distort the overall 
comprehension of the predictive usefulness of fFN.

4. Restricting the review to papers written in English may exclude 
pertinent results published in other languages, so diminishing the 
scope of evidence considered and perhaps disregarding significant 
contributions to the field.

Conclusion

This systematic review provides a comprehensive assessment of 
the significance of fFN in the prognostication of labor induction 
outcomes, with a specific focus on nulliparous women. The data 
gathered demonstrates that fFN is a substantial biomarker with a 
considerable ability to predict labor induction outcomes, such as 
the success rates of induced labor and the probability of cesarean 
sections. Nevertheless, the research also underscores the intricacy 
involved in interpreting fFN levels, indicating that its predictive 
precision is most advantageous when considered in conjunction 
with other clinical variables and within certain obstetric settings. 

Future recommendations for policymakers

1. It is recommended to promote the integration of fFN testing into 
prenatal care protocols for women undergoing labor induction, to 
improve the accuracy of labor outcome predictions.
2. Advocate for policies that prioritize individualized care 
approaches, including fFN measures in conjunction with other 
clinical criteria to guide decision-making during labor induction.
3. Promote the allocation of more financial resources and 
assistance for collaborative research that specifically targets the 
enhancement of fFN prediction models. 
4. Revise the current clinical guidelines to include evidence-based 
advice on the use of fFN testing, to enhance mother and newborn 
outcomes in cases of induced labour.

Recommendations for clinical implementations

1. The assessment of fFN levels is a crucial element in evaluating 
the preparedness for labor induction. This methodology may 
facilitate the identification of individuals who may derive 
advantages from enhanced surveillance or targeted interventions 
aimed at enhancing labor outcomes.
2. The fFN measurement may be used by healthcare practitioners 
to customize conversations with patients about the time and 
techniques of labor induction, which may lead to a decrease in the 
need for cesarean sections and an improvement in the safety of 
both mothers and newborns.
3. Develop and execute educational programs targeting healthcare 
professionals to augment their comprehension of the clinical 
manifestation associated with fFN testing. 

Future recommendations 

1. To comprehensively evaluate the suitability of fFN in various 
demographic and clinical settings, it is recommended that future 
research endeavors expand their focus to include a wider range of 
populations, including multiparous women and individuals with 
varied obstetric backgrounds.
2. Establish and implement uniform reporting criteria for fFN 
levels and labor outcomes, enabling easier comparisons across 
research and improving meta-analytic efforts.
3. Perform longitudinal research to investigate changes in fFN 
levels throughout pregnancy and their ability to predict outcomes 
at various stages of gestation, providing a more profound 
understanding of the timing and handling of labor induction.
4. To guide policy and practice, it is essential to assess the cost-
effectiveness of incorporating fFN testing into standard prenatal 
care. This evaluation should consider the possible enhancement 
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of labor outcomes as well as the economic ramifications for 
healthcare systems.
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