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Diagnostic accuracy of PremaQuick in detection of preterm labor in symptomatic women presented with threatened preterm labor 
Background: Preterm labor (PTL) remains a major source of neonatal morbidity and mortality. The cervical length measured by the trans-vaginal ultrasound (TVCL) and/or the fetal fibronectin (fFN) are the diagnostic tools used for detection of PTL. 
Objectives: This prospective comparative study designed to evaluate the diagnostic accuracy of PremaQuick in detection of PTL in symptomatic women presented with threatened preterm labor (TPTL).
Introduction

Preterm labor (PTL) remains a major source of neonatal morbidity and mortality [1,2]. PTL accounts for 60% of all perinatal deaths [3,4]. PTL occurs after excessive myometrial stretch (multiple gestation), intra-amniotic infection or inflammation and/or chorio-decidual hemorrhage [5-6].
The cervical length measured by the trans-vaginal ultrasound (TVCL) and/or the fetal fibronectin (fFN) are the diagnostic tools used for detection of PTL [7]. Both methods have high negative predictive values (NPVs), but relatively low positive predictive values (PPVs). Consequently; many women and their fetuses exposed to unnecessarily tocolysis, corticosteroids and hospital admissions. 

Trans-vaginal cervical length (TVCL) at 25 mm has 78.3% sensitivity and 71% specificity in detection of PTL [8]. 
There are two cervico-vaginal fluid (CVF) markers used for detection of PTL; the fFN and the phosphorylated insulin-like growth factor binding protein-1 (phIGFBP-1) [9]. 
The fFN used in detection of PTL due to its high NPV [10,11]. The fFN false results can obtained in cases of amniotic fluid contamination, vaginal bleeding and unprotected sexual intercourse [4]. 
The Insulin-like growth factor binding protein-1 (IGFBP-1) released into CVF during the process of the chorio-decidual disruption associated with PTL [12,13].  
The fFN and the phIGFBP1 are good negative predictors of PTL in asymptomatic women [14].
Taylor et al, concluded that the interlukein-6 (IL6) has 43% sensitivity and 74% specificity in detection of PTL [15]. 
Abdelazim et al, concluded that the CVF IL6 is sensitive marker for sub-clinical amniotic fluid infection associated with the process of PTL [16]. It is important to have an accurate and reliable predictive test(s) to predict women at risk of PTL than currently available tests [9]. 
PremaQuick is a new bed side test depending on the monoclonal antibodies against 3 biomarkers; Native IGFBP-1, total IGFBP-1 and IL6. 
This study designed to evaluate the accuracy of PremaQuick in detection of PTL in symptomatic women presented with TPTL.
Patients and Methods 

This study will include women between 20-40 years` old, attending the Obstetrics and Gynecology department of Ahmadi hospital, Kuwait Oil Company (KOC), from March 2019 till March 2020 with threatened preterm labor (TPTL) in the study group and women without PTL as controls after informed consent and approval of the department ethical committee.
Pregnant women with singleton pregnancy, intact membranes, between 24-36 weeks+6, presented with regular uterine contractions lasting at least 30 seconds and occurring at least four times per 30 minutes with significant cervical changes on digital examination (cervical dilatation <3 cm, cervical effacement ≤50%) will constitute the study group. 

Women admitted to the hospital without symptoms of PTL before 37 weeks` for monitoring due to intrauterine growth retardation (IUGR) or control of diabetes and/or hypertension with pregnancy will constitute the controls.
Exclusion criteria includes; pregnant women ≥37 weeks, twins or triplets, dilated cervix ≥3 cm, rupture of fetal membranes (ROM), congenital fetal anomalies or intra uterine fetal demise or ante-partum hemorrhage.
After complete history including; the last menstrual period (LMP) to calculate accurately the gestational age [17-19]. Abdominal examination will be done to detect; the symphysis-fundal height, fetal heart and the frequency of the uterine contractions, followed by laboratory investigation according to the hospital protocols. 
Examination of the studied women using sterile speculum (no lubricants and/or antiseptics) for CVF sampling and PremaQuick test before the trans-vaginal assessment of the cervical length (CL) and before digital vaginal examination. 
Insertion of the sterile swab provided with the PremaQuick kit (PremaQuick, Biosynex, France) in the posterior fornix of the vagina for 15 seconds for cervico-vaginal fluid (CVF) sampling. The swab will be then placed and rotated in the buffer extraction solution provided by the manufacture for 10 seconds. Three drops from the buffer extraction solution will be added in each well (S) of the test cassette, then the result of the test will be detected after 10 minutes and recorded in the patients` chart. While the presence of 3 lines C Control is necessary for validation; score 0 or score ≤ 1 = negative test, If score ≥ 2 = positive test. Figure 1
PremaQuick is a new bed side immuno-enzymatic test replying on the monoclonal antibodies against 3 biomarkers; Native IGFBP-1 (Placental Protein-12 (PP12) or Placental Alpha Microglobulin-1 (PAMG-1)), total IGFBP-1 (Native + N terminal fragment of IGFBP-1) and interleukin-6 (IL6). 
The CVF sampling followed by trans-vaginal cervical length (TVCL) assessment by an expert sonographer blinded to the patients` clinical data using Philips HD9 with 2D convex probe 4-9 MHz (Philips international; Amsterdam; Netherlands) and standard protocol (empty bladder, minimal pressure, measurement of the maximum length between the internal and external os, before and after Valsalva manoeuvre) [20]. 

Examination of the studied women vaginally for cervical assessment regarding; its consistency, position, effacement and cervical dilatation. Studied women will be managed according to the hospital protocol (regarding hospitalization, use of tocolysis and corticosteroids) depending on the results of the PremaQuick test, TVCL and the clinical findings. 
Follow-up of the studied women will be done weekly in the obstetrics outpatients` clinic after discharge from the hospital until delivery. 
The main outcome measures; the accuracy of the PremaQuick test in detection of PTL in symptomatic women presented with TPTL.

Sample size: The required sample size calculated using G Power software version 3.17 for sample size calculation (Heinrich Heine Universität; Düsseldorf; Germany), setting α -error probability at 0.05, power (1- β error probability) at 0.95% and effective sample size (w) at 0.3. The effective sample includes ≥220 women in two groups (110 in the study group and 110 controls) needed to produce a statistically acceptable figure. 

Statistical analysis 

Collected data will statistically analyzed to evaluate the diagnostic accuracy of PremaQuick in detection of PTL in symptomatic women presented with threatened preterm labor (TPTL).
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Figure 1: PremaQuick cassette and the patients` chart to detect the score of the PremaQuick test 
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