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1  BACKGROUND AND PROJECT RATIONALE

Cesarean delivery rates are increasing worldwide, representing 18.6% of deliveries in 2016. However,
this figure varies depending on the analyzed region, hence ranging from 6% to 27.2% between the least and
most developed regions, respectively’. Despite being major surgery and associating far more maternal and
neonatal risks® and lacking from a demonstrated benefit for both mother or the child’, this trend has been
continuously reproduced in different locations. The reasons for this increase are multifactorial and not yet
well understood. They may include changes in maternal characteristics (as increasing maternal age for the
first pregnancy, for example) and in professional practice styles, growing legal pressure, economic,
organizational, social or cultural factors® .

This situation has brought up concerns to the attention of many healthcare professionals and policy-
makers, who started searching for strategies to stop (or even invert) the drift that these rates were taking.
Thus, several strategies were adopted, including auditing or educational approaches, the design of multiple
studies or the modification of the standard of care in many situations, such as the management of women
with previous uterine scars or
the mode of delivery in breech
presentations' "',

Induction of labor |[[Global| — /22'6%
’ 15.1% 20.6%
(IOL)  procedures (whose s.0. 17.1%
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responsible of a fraction of I T T T

. 39w 40w 41w 42w
the augmented proportion of
cesarean  deliveries®  The 78.9% (689) 76.8% (1058) 61.5% (670) 53.9% (62)
21.1% (184) 23.2% (320) 38.5% (419) 46.1% (53)

example on the figure on the , —=
Cesarean delivery rates [induction of labor (IOL) vs. Spontaneous onset of labor (S.0.)]. Table below shows the

right seems to agree With this number of spontaneously started labors (in green) and those who required induction (in orange) for different

d . d d d 1 . gestational ages. Data extracted from clinical records of deliveries at the maternity ward of the Hospital Clinic de
1dea, as 1nauce eliveries Barcelona between June 2014 and December 2015. Unpublished.

nearly duplicate the cesarean

section rate of the spontaneously started labors. However, the evidence that supports the previous
appreciation is based on retrospective observations which approached the issue as the contrast between the
rate of cesarean deliveries in women who spontaneously started labor with those who required an IOL.
Though, recent studies switched the perspective of the problem, prospectively comparing perinatal outcomes
among women who were electively induced at certain gestational age to those who were expectantly managed
(hence including women with spontaneous onset of labor, but also women induced for different causes lately).
After assessing this strategy (i.e. elective IOL vs. expectant management) in several clinical scenarios, the
obstetrical dogma claiming that “IOL increased cesarean section rates” was severely questioned.

Thus, the approach of electively inducing labor at certain gestational ages, in order to reduce the
incidence of adverse obstetrical outcomes (where cesarean delivery is included), has been assessed in the
settings of advanced maternal age'®, obesity'” or, mostly, pregnancies over 41 weeks of gestation'®*’. Most of
these studies conclude that an active attitude towards IOL results, in these cases, in lower incidence of poorer
results (including, in some of them, a diminution in intrauterine death rates), while the proportion of
cesarean deliveries remains stable, or even decreases. The most recent example of this strategy has been the
ARRIVE trial*!, where low-risk nulliparous women were randomly allocated to elective IOL at 39 weeks or
to an expectant management group. The main outcome (a composite of neonatal results, including perinatal
death) was similar for both groups, but a secondary analysis revealed that the proportion of cesarean deliveries
was higher in those women assigned to the expectant management group than in the IOL cohort (22.2% vs.
18.6%, respectively, p<0.001). These results prompted some scientific societies, such as the Society of
Maternal-Fetal Medicine (SMFM), to elaborate statements™ where they claimed reasonable to offer elective
IOL at 39 weeks of pregnancy to women who met ARRIVE eligibility criteria.

Although this recent evidence might support IOL as a method of improving perinatal outcomes,
other issues must be addressed. For example, the 1.8°/ absolute reduction in perinatal mortality after
elective IOL at 41 weeks (compared to the expectant attitude)® represents a requirement of more than 550
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inductions in order to avoid one death. Consequently, this strategy would substantially increase the number
of inductions in exchange of a discreet global benefit (perinatal mortality rate between 41 and 42 weeks is
about 0.5°/00"). Following the results of the ARRIVE trial, 27 inductions would be needed in order to avoid
one cesarean delivery. Evidence regarding cost-effectiveness and potential complications of this increase in
IOL procedures is still lacking, hence the results of these studies have to been carefully interpreted before
fitting them into current guidelines.

Furthermore, women’s opinions in the matter of induction of labor must surely be considered. In
fact, many women are uncomfortable with the idea of facing an IOL and more than half of them would
rather not repeat the experience in subsequent pregnancies*”. Therefore, any safety concern, especially when
the benefit is limited, must be outweighed with maternal perceptions, choices and points of view.

An extremely polarized drift of all these circumstances might result in guidelines with universal
recommendations of IOL at certain gestational ages, which will not be followed only by women who are
against this policy and, due to their thoughts and beliefs, decide to rebel against the standard of care. So, to
try to balance all these elements, it may be useful the development of a tool that aids in the decision-making
process by differentiating:

(a) women who will spontaneously trigger their deliveries (thus theoretically profiting from an
expectant management), hence followed-up according to current clinical guidelines

(b) women who will require IOL despite any period of expectancy, therefore with the need of a more
individualized counseling and tailored prognosis concerning their options towards the end of
their pregnancies.

The prediction of the spontaneous onset of labor becomes, then, the keystone of this approach. Many
studies have tackled the idea of detecting features or biomarkers able to identify those women who will
naturally start delivery and, mainly, three groups of variables have been analyzed:

26-28 26,21,29

- Maternal characteristics such as age’®*’, body mass index , ethnicity”® or Bishop
score’’;
- Ultrasonographic features, including cervical length’**~* or the presence of funneling®;

- Biochemical biomarkers comprising the vaginal detection of fetal fibronectin®*.

, parity

Most of these studies have been performed to evaluate this issue in pregnancies arriving at 41
weeks?®2 "0 while a small sample of them were carried out at earlier gestational ages’"”***. Among all the
assessed variables, cervical length and body mass index were the most evaluated features and those that
showed a higher association with spontaneous onset of labor. Regarding fetal fibronectin, it failed to
discriminate women among the groups. However, it was scarcely analyzed in this field, as the efforts were
mainly focused in preterm delivery. Concerning, Placental Alpha Microglobulin-1, it has not been yet
evaluated for the prediction of term labor.

Although some variables, such as cervical length or body mass index, have shown certain association
with spontaneous onset of labor, none of the authors have evaluated the association with a problem-solving
approach, assessing the diagnostic accuracy of the found connections, thus without being able to succeed in
transferring their research into clinical practice.

A biomarker that is gathering interest is the evaluation of cervical consistency. Traditionally
included as one of the parameters evaluated in Bishop score, it has never achieved relevance as a predictor
neither of preterm delivery nor of spontaneous onset of labor. One of its main flaws is its high subjectivity,
which leads to a very low reproducibility. However, different authors have started to focus on cervical
consistency as a marker of preterm delivery, assessed either by ultrasound (by means of the cervical
consistency index’’) or using aspiration devices, as the one developed Switzerland and commercialized by
Pregnolia® AG (Information data sheet available as Appendix 2). Both of these techniques have shown that
cervical consistency decreases with ongoing pregnancy’™”®, and the ultrasonographic evaluation has also
been shown to be a potential predictor of preterm delivery”” (but not of the result of induction of labor*),
while Pregnolia® AG’s device is currently being tested for these indications (SOFTCERVIX study -
EUDAMED CIV-13-11-011694. Nevertheless, they have never been tested to evaluate the spontaneous
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onset of labor. The Pregnolia System is used within the terms of its CE mark. It was certified by TUEV
SUED 0123, CE CERTIFICATE NR. PROBE: G1S 106145 0004 Rev. 00, CE CERTIFICATE Nr,
CONTROL UNIT: G2M 106145 0003 Rev .01

It is unlikely that a single variable will explain and perfectly classify women into the two groups of
interest, as onset of labor is still a poorly known issue and probably related to many processes. Hence, the
development of studies with the objective of prediction is mandatory, while the multifactorial characterization
of the outcome needs to be addressed by the multiple and simultaneous evaluation of many of the features
that may be related to the effect of interest, supported by an adequate statistical layout and design.
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2 PROJECT OBJECTIVES AND DESIGN

2.1 Hypothesis, primary and secondary objectives

Hypothesis

The evaluation of different clinical features, together with the ultrasonographic assessment of local
cervical conditions and the estimated fetal weight, combined with the biochemical determination of fetal
Fibronectin and Placental Alpha Microglobulin-1 in vaginal secretions will provide the probability of
spontaneous onset of labor during the remaining days of pregnancy, hence allowing the discrimination
between those women who will spontaneously trigger their deliveries from those who will require an
induction of labor.

Primary objectives

1. To evaluate the performance, at 38739 weeks of pregnancy, of different features in predictive
models, designed to evaluate the probability of spontaneous onset of labor.

Secondary objectives

1. To analyze the individual accuracy of each of the evaluated characteristics at 38”739 weeks of
pregnancy to diagnose the onset of spontaneous labor.

2. The stablish the influence of each variable and the predictive models in the daily probability of
spontaneous onset of labor after 38”7-39 weeks of pregnancy.

3. To analyze the individual accuracy of each of the evaluated characteristics at 39 and 40 weeks of
pregnancy to diagnose the onset of spontaneous labor within 1 or 2 weeks.

4. To evaluate the performance, at 39 and 40 weeks of pregnancy, of different features in predictive
models, designed to evaluate the probability of spontaneous onset of labor within 1 or 2 weeks.

5. The stablish the influence of each variable and the predictive models in the daily probability of
spontaneous onset of labor within 1 or 2 weeks after 39 and 40 weeks of pregnancy.
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2.2 Primary and secondary endpoints

VARIABLE TYPE

VARIABLE AND SOURCE OF INFORMATION

Main outcome (1)
(logistic regression
analysis)

Main outcome (2)
(survival analysis)

Spontaneous onset of labor between 39 and 41”7

S.
Induction of labor between 4
age

13/7

weeks of pregnancy

and 42 weeks of pregnancy due to gestational

Gestational age at spontaneous onset of labor (days after last menstrual period)

Censorship

Induction of labor due to maternal or fetal indication, different from gestational

age.

Prelabor rupture of membrane without spontaneous onset of labor after 12

hours of expectant management.

Predictors
Clinical
Ultrasonographic
Biochemical
Biophysical

Maternal age (years)

Maternal height (cm)

Closest to admission maternal weight (kg)
Previous vaginal deliveries

Previous cesarean deliveries

Expected delivery date

Review of clinical records

Uterine cervical status (Bishop score)

Cervical length (mm)

Head to internal cervical os distance (mm)
Posterior cervical angle (degrees)

Cervical consistency index (%)

Estimated fetal weight (kg)

Fetal Fibronectin (ng/mL) in vaginal secretion
Placental alpha macroglobulin 1 in vaginal secretion

Closing pressure (Cervical Stiffness Index, mbar)
obtained by Pregnolia System as a marker of cervical
stiffness

| Cervical digital exam

Transvaginal scan

| Transabdominal scan

Vaginal examination

Cervical examination

38%7.39%7 weeks

2.3 Project design

Prospective international observational study with women enrolled at 38”7-39%7 weeks of gestation, who will

deliver in the Maternity Unit of the Hopitaux Universitaires de Genéve and in the Frauenklinik of Basel.

Version 05, 20.10.2021
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3 PROJECT POPULATION AND STUDY PROCEDURES

3.1 Project population, inclusion and exclusion criteria

ELIGIBILITY CRITERIA

Pregnant women at 38”7-39 weeks of gestation who will deliver at the Hopitaux Universitaires de Genéve,
Switzerland.

INCLUSION CRITERIA

- Alive fetus

- Singletons

- Cephalic presentation

- Intact membranes

- Gestational age > 38”7 weeks

EXCLUSION CRITERIA

- Fetal malformations

- Symptomatic uterine contractions

- Contraindication for vaginal delivery

- Medical indication of induction of labor or elective cesarean delivery
- Maternal desire to induce labor

- Maternal negative to enrollment

- Language barrier

- Inability to give consent

Specific Exclusion Criteria for Pregnolia System (if any of these criteria is present, the measurement
of cervical stiffness using Pregnolia aspiration device will not be performed):

- Miillerian anomalies with two cervices

- Severe vaginal bleeding

- Cervical dilatation

- Known HIV

- Visible, symptomatic cervical or vaginal infections

- If one of the following conditions is present on the cervix at the 12 o’clock position:

Nabothian cyst

Cervical myomas

Cervical condylomas

Squamous intraepithelial lesion

Conization/LEEP2/LLETZ3

Cervical endometriosis

Cervical tears

Cervical dysplasia

Large ectopy, for which it is not possible to find a suitable location near the ectopy where

native tissue is present

o Large scar tissue, for which it is not possible to find a suitable location near the scar where
native tissue is present.

O 0O O O O O 0 O O
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SAMPLE SIZE

According to our data, approximately 78% of women will start their labor spontaneously before 41
weeks, meaning that 22% will have an induction of labor for medical reasons other than gestational age.
Hence, considering 10 events (spontaneous onset of labor) for each of these 15 variables, and doubling this
quantity for the elaboration of two different models, 13 participants will be required for each of these
variables, hence 390 women are needed. Assuming a 10% rate of women with missing values in at least one
predictor, 429 patients are needed.

3.2 Recruitment, screening and informed consent procedure (specific schedule of assessments for each
patient is summarized in appendix 1)

Patient follow-up will be performed according to local guidelines, without introducing any
modification due to the participation in the study. Besides current standard of care, clinical, ultrasonographic
biochemical and biophysical parameters will be collected. Women will have the possibility to deny their
participation or to withdraw from the study at any point. Likewise, their participation (or their denial) will
not imply any change in the medical management of the pregnancy.

The recruitment, the standard of care and the data collection organization will be as follows:

(1) The pregnant woman will have her ordinary medical appointment at 34-38 weeks of gestation.

(2) Once finished the conventional medical consultation, eligibility criteria will be reviewed. If eligible,
they will be offered to be enrolled in the study. After giving all the required information (which will
include a specific information sheet), if the woman accedes to participate, informed consent form
will be signed. Women will be encouraged to consider their decision and to ask all questions between
this appointment and the following.

3.3 Study procedures

(1) If the woman consents her participation, she will be scheduled at 38°7-39%7 weeks of pregnancy for
assessment.
(2) During the visit, one of the researchers will perform:
a. Review of clinical records and directed interview with the pregnant women in order to collect
the required variables.
b. Woman will be asked to empty her bladder
c.  Vaginal sample will be obtained using a sterile speculum and quantitative determination of
fetal fibronectin and the qualitative determination of Placental Alpha Microglobulin-1 will
be performed in situ, with the available commercialized kits for this purpose. The results of
the tests will be registered, and the vaginal samples and the single-use medical devices will be
discarded following hospital guidelines. We will also measure cervical stiffness using
Pregnolia system device at this time. The Pregnolia System measurements are done according
to the Instruction for use. The study team will be trained to ensure the right handling of the
device. During the speculum application 3 consecutive cervical stiffness measurements at 12
o’ clock position will be obtained (CSI 1, CSI 2, CSI 3) and reported in the CRF. Cervical
stiffness measurement is only valid if the first measurement was successful.
d. Transvaginal ultrasonographic scan will be performed and images will be recorded for off-
line analysis.
e. Transabdominal ultrasonographic scan will be performed to assess estimated fetal weight.
The result will be blinded to the patient and it will only be registered in the case report form
(to blind the result from the attending physicians).
(3) If any anomaly is detected during the ultrasound scan, the women will be referred and managed
according to current guidelines.
(4) All results will be blinded to physicians in charge and to the participants (double blind). All extracted
data will be recorded, and the researcher will ask the woman if she is willing to continue with her
participation. If so, a further appointment will be scheduled at 40 weeks of pregnancy (minimum 1
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5)
(6)

week after the last visit), if labor does not start. Follow-up or the pregnancy will be performed in
accordance to current standard of care, with her attending obstetrician or midwife.
a. From the 429 recruited participants, we expect that 60% will remain undelivered for the
next consultation (257 women).
b. This means that, for all women, an initial set of data will be collected. However, more than
half of them will have a second determination.
c. Therefore, for 429 women, 686 evaluations will be performed.
Women initially approached at 40 weeks or pregnancy will be also eligible, as they will be included
in the secondary stratified analysis.
If labor does not spontaneously start during follow-up, in the absence of maternal or fetal conditions
requiring early delivery, women will be scheduled for induction of labor between 41 and 42 weeks
of pregnancy, following local guidelines.

(7) Clinical data, specific variables and perinatal outcomes will be recorded in an electronical case report

form specifically designed for this purpose, adequately codified and anonymized, in order to avoid
the possibility of identification and association of sensible data to concrete participants. All the
information will be confidentially handled and will remain digitalized in an informatized database,
password protected and only accessible by the main researcher. Data will be encoded for any kind of
transport and all forms will be destroyed following current legislation.

10L (maternal or fetal indication) Variable collection
[CENSORED] (clinical, US, fFN)
Spontaneous onset of labor
MAIN
10L due to GA 2 41W OUTCOME

(no other maternal or fetal indication) A

39w — 40w 41w
47—[ (stratified by GA)

% of undelivered women

Secondary analysis

Main analysis

Prediction model Y Ocurrence of outcome Logistic
Time to outcome cox survival

Study plan

2019 2020

vin IX [ x [xi[xu| 1t JuJm[wv]v]vi]vo]vin] X [ X [ X [xu

Database creation

Elaboration of data collection form

Recruitment

Review of data, filtering and mistake correction

Multicentric meetings

Amendment submission

Covid-19 Crisis

2021

2022

111

VI

VII

VIII

XI

XIL

11

Recruitment

Review of data, filtering and mistake correction

Kick-off meetings (online)

Monitoring visits

Wrap-up meetings (presential)

Image analysis

Statistical analysis

Conclusions

Communication of results

+ Start of multicenter collaboration
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POSSIBLE LIMITATIONS

(1)

(2)

3)

Women's refusal to participate: all the suggested exams are commonly performed during pregnancy
(transvaginal scan) or easily grabbed by routine vaginal exploration (fetal Fibronectin and
Placental Alpha Microglobulin 1). Besides, as the participation does not imply any change in
current standard of care, women are not exposed to subsequent risks due to their enrolment.
Bad quality images: in order to avoid the interprofessional variability, the researcher team will be
reduced to the minimum. Also, specific training will be offered in order to homogenize image
acquisition criteria.

Women excluded due to findings in the ultrasound scans: As ultrasonographic examination will be
performed, there is a risk of finding anomalies in the scans which may prompt medical advice,
leading to a possible exclusion of the participant from the study. If this happens, this situation
will be recorded. However, to try to compensate this potential situation, sample size has been
increased by 20%.

3.4 Withdrawal and discontinuation

Women may abandon the study at any time upon request, if they decide to withdraw their informed
consent. In this case, they will be asked to decide about the destination of the information that has already
been collected.

If she decides not to consent any use of their data, the corresponding entrance will be removed from
the database and all the paper documentation regarding their participation will be destroyed,
complying with legal requirements.

If she decides to consent the utilization of data, it will be kept as the rest of the data and the follow-
up will be censored at the time of consent withdrawal.

It may also be possible that women discontinue their participation if a medical indication for elective
cesarean delivery or induction of labor (different from gestational age) arises during the follow-up. In this
case, censorship will be stablished at this point.

If perinatal outcomes are missing (due to delivery in another center, for example), follow-up will be
considered up to the last medical registry and censored afterwards.

This potential loose of information has been considered in the design and the sample size has been
adequately adjusted.
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4 STATISTICS AND METHODOLOGY

4.1. Statistical analysis plan

MAIN ANALYSIS

The main outcome (spontaneous onset of labor vs. induction of labor between 41 and 42 weeks of
pregnancy due to gestational age) will define two groups. The distribution of continuous or categorial
variables among the units will be compared using Student’s T test or Fischer’s exact test, respectively. Two-
sided significance level was set to 0.05.

A model of prediction of the binary outcome will be elaborated using stepwise backward and forward
logistic regression analysis, including all analyzed features (gestational age at data collection will be included
as an independent variable). To add or remove variables from the model, p-values of 0.05 or 0.10 will be
used, respectively. Goodness-offit of the model will be evaluated using Hosmer and Lemeshow test and, if
multiple models are achieved, the best one will be selected searching parsimony and following Akaike’s
Information Criterion. Area under the Receiver-Operating Characteristics curve will be used to assess
predictive ability of the model. This value will be also calculated using bootstrapping resampling methods
(1000 repetitions) to internally validate the results. As only a subset of the sample will have the measurement
of cervical stiffness using Pregnolia device (as this assessment was lately introduced), a secondary analysis
(following the same principles of the main analysis) will be performed. A correlation analysis will be carried
out comparing cervical consistency index evaluated by ultrasound with cervical stiffness assessed using the
aspiration device, as both measurement evaluate the same biophysical characteristic of the cervix.

The probability of spontaneous onset of labor for each day after the analysis will be evaluated using
survival regression models. The data will be described using Kaplan-Meier’s non-parametrical survival
function and the predictive model will be estimated using stepwise backward and forward Cox’s regression
(proportional hazards model). As mentioned before, data regarding women whose labors have been induced
due to maternal or fetal indication (different from gestational age) or with prelabor rupture of membrane
without spontaneous onset of labor after 12 hours of expectant management will be censored at the time of
admission for these causes.

SECONDARY ANALYSIS (STRATIFICATION BY GESTATIONAL AGE)

Besides the analysis that guides the design of the study, both logistic regression and survival analysis
will be performed as follows:
(1) For data collected at 38”7-39%7 weeks of gestation: Probability of outcome in 7 and 14 days after
data collection.
(2) For data collected at 40 weeks (40”7-40%7) of gestation: Probability of outcome in 7 and 10 days
after data collection.
The same censorship criteria will be applied.

All statistical analysis will be performed using Stata 16.1 software (StataCorp, Texas, USA).

4.2. Handling of missing data

As it has been mentioned in the sample size estimation, the required number of participants has
been increased in order to compensate potential loss, mainly due to the arising of medical complications that
may lead to elective cesarean deliveries or to an induction of labor due to causes different from gestational
age. We consider that delivering outside the Hospital is an unlikely event, as the eligibility criteria specify that
women plan to deliver within the center.

Missing data in the predictive variables will lead to the exclusion of the participant from the
regression models. Hence, a 10% increase in sample size has been estimated to compensate this issue.
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5 REGULATORY ASPECTS AND SAFETY

5.1 Local regulations / Declaration of Helsinki

This research project will be conducted in accordance with the protocol, the Declaration of Helsinki [3], the
principles of Good Clinical Practice, the Human Research Act (HRA) and the Human Research Ordinance
(HRO) [1] as well as other locally relevant regulations. The Project Leader acknowledges his responsibilities
as both the Project Leader and the Sponsor.

5.2 Notification of safety and protective measures (HRO Art. 20)

The project leader is promptly notified (within 24 hours) if immediate safety and protective measures have
to be taken during the conduct of the research project. The Ethics Committee will be notified via BASEC of
these measures and of the circumstances necessitating them within 7 days.

5.3 Serious events (HRO Art. 21)

If a serious event occurs, the research project will be interrupted, and the Ethics Committee notified on the
circumstances via BASEC within 7 days according to HRO Art. 21'. The manufacturer of the Pregnolia
Device will be informed about Serious Adverse Events or any related adverse events (Adverse Device Effect).

5.4 Radiation

No radioactive sources will be used during the development of the research project. Ultrasound
examination will be performed following ALARA (As Low As Reasonably Acceptable) criteria.

5.5 Amendments

Substantial changes to the project set-up, the protocol and relevant project documents will be submitted to
the Ethics Committee for approval according to HRO Art. 18 before implementation. Exceptions are
measures that have to be taken immediately in order to protect the participants.

5.6 End of project

Upon project termination, the Ethics Committee is notified within 90 days. Data will remain encoded and
anonymized and all forms will be destroyed following current legislation. Ultrasonographic images will be
deleted from hard drive devices. Health-related data will be anonymized upon termination of data analysis
and safely stored.

5.7 Insurance

As it is a study category A, no insurance is needed.

1 A serious event is defined as any adverse event where it cannot be excluded, that the event is attributable to the
sampling of biological material or the collection of health-related personal data, and which:

a. requires inpatient treatment not envisaged in the protocol or extends a current hospital stay;

b. results in permanent or significant incapacity or disability; or

c. is life-threatening or results in death.
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6 FURTHER ASPECTS

6.1 Overall ethical considerations

Women’s opinions in the matter of induction of labor, in the current clinical setting, must be
considered. In fact, many women are uncomfortable with the idea of facing an IOL and more than half of
them would rather not repeat the experience in subsequent pregnancies. Therefore, any safety concern,
especially when the benefit is limited, must be outweighed with maternal perceptions, choices and points of
view. Hence, guidelines with universal recommendations of IOL at certain gestational ages might not be
followed by women who are against this policy. So, the development of a predictive tool might offer data that
will aid in the decision-making process.

The participation in the study will represent for women time effort and the need to subject to extra
ultrasonographic explorations. However, these have already demonstrated their lack of deleterious effect on
the pregnancy, therefore no harm is expected over maternal or fetal health.

Data will be collected in a form specifically designed for this purpose, adequately codified and
anonymized, in order to avoid the possibility of identification and association of sensible data to concrete
participants. All the information will be confidentially handled and will remain digitalized in an informatized
database, password protected and only accessible by the main researcher. Data will be encoded for any kind
of transport and all forms will be destroyed following current legislation. Any incidental finding during
analysis will be carefully evaluated and only pondered in the conclusions as hypothesis-generator, considering
the multiple biases introduced by the assumption of true findings after studies which were not designed for
these purposes.

The study will be carried out following the Good Clinical Practice, the principles of the Declaration of
Helsinki and the Medical Research Involving Human Subjects Act (WHO).

Given that the nature of the study is non-experimental (observational) and that the security of the
interventions has been widely evaluated during pregnancy, women are not exposed to any risk due to their
participation in this research. Likewise, different ethical aspects have been assessed, without finding any
conflict open to modifications. All participants will be adequately informed, both orally and in writing, and
the main research will remain at their disposal to answer any question that they may find necessary. They will
also sign the informed consent form before performing any intervention and they will have the possibility to
withdraw from the study at any point, without changes in medical standard of care. They will also have access
to the verification of the personal information kept by the researchers and will be notified of the results of
the study.

6.2 Risk-Benefit Assessment

Apart from the benefit for current scientific knowledge and the potential impact in future
management of pregnancies, we do not expect immediate benefits for the participants. However, the study
does not represent any risk to women, as the explorations that will be carried out are usually performed in
current standard of care. Also, as all data will remain anonymized, there is no risk of personal data diffusion
and participant identification if unauthorized data access occurs. Therefore, the risk-benefit balance is clearly
leaning to the second.

6.3 Rationale for the inclusion of vulnerable participants

The inclusion of pregnant women is mandatory for studying the situations involving the delivery.
The risk for the participants is minimal, as the interventions are currently performed during pregnancy and
have already demonstrated its safety both for the mother and the fetus. The results of the research will have
an impact over the management of pregnant women.
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7 QUALITY CONTROL AND DATA PROTECTION

7.1 Quality measures

Data will be collected by the researchers in specifically designed electronic Case Report Forms,
assuring the maximum number of closed questions. All data will be double entered to the database only by
the researchers who were trained to handle it, with adequate knowledge in data management and
confidentiality. One of the researchers -who was not in charge of data recording- will evaluate data entry by
aleatorily selecting a 10% of the forms and verify their correct entrance into the database. Also, inadequate
or missing values will be periodically assessed, in order to evaluate data quality. This will be periodically
performed at all recruiting centers.

For quality assurance the Ethics Committee may visit the research sites. Direct access to the source
data and all project related files and documents must be granted on such occasions.

7.2 Data recording and source data

Data will be recorded using electronic Case Repot Forms using Redcap® software. Team researchers
will be specifically trained to adequately manage this information using this platform and each center will be
responsible of entering the data they produce.

Data will be retrieved from three different sources:

- Biochemical results will be immediately obtained after processing the samples and they will be
recorded by the researchers, completely blinding clinicians and participants from results.
- Ultrasonographic images will be recorded in Digital Imaging and Communications in Medicine

(DICOM) format and analyzed off-line using specific software.

- Maternal characteristics and perinatal results will be collected from clinical records.

7.3 Confidentiality and coding

Project data will be handled with uttermost discretion and is only accessible to authorized personnel
who require the data to fulfil their duties within the scope of the research project. On the CRFs and other
project specific documents, participants are only identified by a unique participant number.

Participant identification lists, and data will be stored in Redcap® databases, which will be password
protected and only accessible by authorized researchers. Each center will have its own access to the software,
with access only to the information that they have introduced. Only the main researchers will have access to
the full set of data.

7.4 Retention and destruction of study data and biological material

Biological samples (vaginal swabs) will be destroyed after obtaining the result of the analysis, which
is performed immediately after its collection. Data will be encoded for any kind of transport and all forms
will be destroyed following current legislation, 10 years after finishing recruitment.

8 FUNDING / PUBLICATION / DECLARATION OF INTEREST

The developers of fetal Fibronectin determination kits (Hologic®) will provide them, along with the
analyzers at no cost for the researchers. Funding and supplies support will be asked to the developers of
Placental alpha macroglobulin 1 determination kits (Qiaogen®).

Regarding the collaboration with the enterprise “Pregnolia AG®”, which will be providing the device
for the measurement of cervical stiffness, a collaboration contract has been established. One Pregnolia
Control Unit , as well as 240 disposable Pregnolia Probes, will be provided free of charge for the conduct of
the research.
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Both enterprises have been informed that the study protocol will be published, as well as the
conclusions of the research, whatever are the results. The design of the study, the data collection, analysis
and publication are an exclusive responsibility of the researchers and no interference from the enterprises is
expected. Data will not be shared, and the companies will only know the results once the analysis has finished.

The researchers are workers payed by the institutions involved in the study and will not receive any
compensation for participating in the study. Once collaboration contracts are stablished with any of these
two companies, SwissEthics will be immediately informed.

The contract regarding multicentric collaboration is attached to this protocol.
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Appendix 1: Schedule of assessments

Time
(gestational age)

34-38
weeks

385/7_396/7

weeks

Visit

Information

Visit

Check eligibility criteria

+

Oral and written Information

+

Written consent

Check inclusion/

exclusion criteria

Medical history

Participant Characteristics

Ultrasonographic examination

Vaginal sampling and testing for fetal
Fibronectin and Placental Alpha
Microglobulin 1

Collection of perinatal outcomes

Delivery

1 week after
delivery
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