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The introduction of a universal transvaginal cervical
length screening program is associated with a reduced

preterm birth rate

Aude Figarella, MD; Cécile Chau, MD; Anderson Loundou, PhD; Claude d’Ercole, MD, PhD; Florence Bretelle, MD, PhD

BACKGROUND: Midtrimester sonographic short cervix is a good
predictor of preterm birth in singleton pregnancies.

OBJECTIVE: This study aimed to assess the impact of implementing a
universal transvaginal cervical length screening program on preterm birth
rate.

STUDY DESIGN: This study consisted of 2 parts: a before-and-after
multicenter study and a study on the ECHOCOL (“echo”="ultrasound” and
“col”="cervix” in French) prospective cohort. We compared the rate of
preterm birth before and after the introduction of universal cervical length
screening at the time of midtrimester anatomy ultrasound. The multicenter
before-and-after regional study included all women with a singleton preg-
nancy who gave birth after 24 weeks’ gestation in the South East of France
from January 1, 2012 to April 30, 2018. In parallel, the ECHOCOL cohort
study was prospectively conducted from May 2015 to July 2018, including
17 maternity hospitals in the South East region of France. In case of
asymptomatic short cervix <25 mm, treatments offered included 200 mg of
vaginal progesterong, or cerclage, or a pessary until 34 weeks’ gestation.
RESULTS: We observed a significant decrease rate of preterm birth
between periods A and B after multivariate analysis. (respectively, 5.8% vs

5.6%; adjusted odds ratio, 0.92; 95% confidence interval, 0.89—0.95;
P<.0001). In parallel, the percentage of cervical length screening
significantly increased from 28.9% in period A to 52.9% in period B (odds
ratio, 2.76; 95% confidence interval, 2.71—2.80; P<.0001). Among the
3468 patients of the ECHOCOL prospective cohort, 38 (1.1%) asymp-
tomatic short cervices were detected, and 192 patients gave birth pre-
maturely (11 with an asymptomatic short cervix and 181 without). In the
ECHOCOL cohort, a marked but statistically insignificant tendency toward
a reduced rate of preterm birth before 37 weeks of gestation was observed
(from 5.8% to 5.5%; adjusted odds ratio, 0.72; 95% confidence interval,
0.51—1.03; P=.068).

CONCLUSION: This study showed a significantly lower rate of preterm
birth after the implementation of a universal cervical length screening and
treating policy during the second trimester of pregnancy. The clinical trial
was registered under NCT02598323.

Key words: cervical length measurement, ECHOCOL, implementation
research, preterm birth, preterm labor, screening, short cervix, vaginal
progesterone

Introduction

Preterm birth is birth before 37 weeks of
gestation.' It can be induced or spon-
taneous (two-thirds of cases).” In 2014,
14.84 million infants were born pre-
maturely worldwide, comprising 10.6%
of live births.” In France, preterm birth
represented 6% of singleton live births
in 2016 (vs 4.5% in 1995)." Preterm
birth is associated with a significant in-
crease in short- and long-term neonatal
and infantile morbidity.” Risk factors for
spontaneous preterm birth are previous
preterm birth, multiple gestations and

abnormalities of the reproductive or-
gans, vaginal infections, underweight or
obesity before pregnancy, placenta pre-
via, diabetes mellitus and gestational
diabetes mellitus, maternal age, drug
use, and smoking. Among the risk fac-
tors, a midtrimester sonographic short
cervix is a good predictor of preterm
birth.°® Thus, a previous study on
asymptomatic patients with a singleton
pregnancy and no history of preterm
birth showed that cervical length <15
mm exposed them to a risk of delivery
before 32 weeks of gestation of >50%.”
In France, cervical length screening of
singleton pregnancies is recommended
for women with a history of preterm
birth but not systematically in other
cases.' In the United Kingdom and the
United States, the National Institute for
Health and Care Excellence (NICE)
guidelines and the American College of
Obstetricians  and  Gynecologists
recommend midtrimester  cervical
length screening in case of singleton
pregnancy and previous preterm birth

C . 10,11
or midtrimester loss. However,

most guidelines except 2 advised against
universal cervical length screening in
singleton pregnancy.' '’ In the absence
of previous preterm birth when an
asymptomatic short cervix is detected
(cervical length <25 mm without
regular and painful uterine contrac-
tions), vaginal  progesterone is
recommended.”'*”"” Progesterone is
known for its immunomodulatory and
antiinflammatory effects, and for its
inhibitory effects on uterine contrac-
tions and the production of prosta-
glandins, responsible for cervical
ripening.'® Administration of vaginal
progesterone acts on the adaptive im-
mune system by increasing the propor-
tion of decidual CD4+ regulatory T
cells."” A 2012 meta-analysis showed
that the use of vaginal progesterone in
cases of singleton pregnancies with an
asymptomatic short cervix significantly
reduced the rate of preterm birth before
33 weeks’ gestation (12.4% vs 22.0%;
odds ratio [OR], 0.58; 95% confidence



Why was this study conducted?

rate in a European country.

Key findings

treatment.

To the best of our knowledge, no study has evaluated the effect of introducing a
universal transvaginal cervical length screening program on the preterm birth

In a before-and-after study, the introduction of a universal transvaginal cervical
length screening program in the South East of France was associated with a
significant reduction in the singleton preterm birth rate (from 5.8% to 5.6%;
adjusted odds ratio, 0.92; 95% confidence interval, 0.89—0.95; P<.029). In the
prospective cohort study (ECHOCOL), the introduction of a universal trans-
vaginal cervical length screening program was associated with a nonsignificant
decrease in the rate of preterm birth at <37 weeks’ gestation (from 5.8% to 5.5%;
adjusted odds ratio, 0.72; 95% confidence interval, 0.51—1.03; P=.068).

What does this add to what is known?

Our study showed a decrease in the rate of preterm birth within a large cohort in
France after the implementation of a universal policy of cervical length screening
to identify asymptomatic short cervix and provide preterm birth preventive

interval [CI], 0.42—0.80).?" In the case
of an asymptomatic short cervix with a
history of preterm birth or late miscar-
riage, cervical cerclage is also
recommended.”'>?' "% In France, pes-
sary is not recommended for this indi-
cation because of contradictory results
concerning its efficacy. Vaginal proges-
terone and cerclage are equally effective
in preventing preterm birth in women
with a singleton gestation, previous
spontaneous preterm birth, and a short
cervix.'>?* However, a combination of
these methods seems to give better re-
sults in reducing preterm birth rates,
including those of pregnancies with a
short cervix <10 mm.”” Spontaneous
preterm birth with a personal history of
preterm birth currently represents 10%
of spontaneous preterm births in
France.! Therefore, 90% of spontaneous
preterm births occur in patients without
a history of preterm birth, but these are
not detected because there is currently
no universal cervical length screening
program.”® Two retrospective studies
showed that a universal cervical length
screening program enabled to signifi-
cantly reduce the rate of preterm
birth.2”?® However, these results need to
be verified in larger prospective cohorts.
On this background, our study

prospectively assessed the impact of a
program for universal transvaginal ul-
trasound cervical length screening and
treatment in cases of asymptomatic
short cervix on the preterm birth rate,
and its medical consequences.

Materials and Methods
Ethical and regulatory issues

The ethics committee provided approval
on July 21, 2014 (reference number
2014-A00920-47). The ClinicalTrials.
gov website was updated when
ethical and regulatory approvals were
obtained (identifier: NCT02598323). An
informed consent form was given to the
patients to harmonize the information
given (research goals, procedure, bene-
fits, and risks). All women provided
informed signed consent to be included
in the study. Research on the ECHOCOL
prospective cohort was performed in
accordance with the Declaration of
Helsinki (World Medical Association)
stating the ethical principles that apply to
medical research involving human sub-
jects, and was also defined according to
article L.1121-2 of the French public
health regulations (Code de la santé
publique) of research in current health-
care practice.

Trial design

This study consisted of 2 parts: a before-
and-after multicenter study and a study
on the ECHOCOL prospective cohort.
We compared the rate of all preterm
births before (period A) with the rate
after (period B) the introduction and
promotion of universal transvaginal ul-
trasound measurement of cervical length
at the time of the second-trimester
anatomy scan in the whole Mediterra-
nean network and in a prospective study
of a cohort of patients (ECHOCOL
prospective cohort).

The multicenter before-and-after
regional study concerned all women
with a singleton pregnancy who gave
birth after 24 weeks’ gestation in the
South East of  France (the
Mediterranean Network; https://www.
reseauperinatmed.fr/) from January 1,
2012 to April 30, 2018. The “before”
period or A (January 1, 2012—December
31, 2014) corresponded to the control
group and the “after” period or B (May 1,
2015—April 30, 2018) corresponded to
the treatment group. The study was
based on data from the French Pro-
gramme de médicalisation des systemes
d’information (PMSI) national database
and delivery procedure codes available
from the regional health agency (agence
régionale de santé [ARS]) for all women
with singleton pregnancies in the South
of France from 2012 to 2018.

The PMSI assigns specific codes to
different delivery procedures; for
example, the rate of preterm birth was
assessed using the PMSI code 060
(preterm labor and delivery). The rate of
spontaneous preterm labor with preterm
birth was determined using the PMSI
code 060.1. To check if the rate of
induced preterm birth was stable over
periods A and B, the rates of the different
causes of induced preterm birth were
calculated and compared between
periods.

We recorded the following data to
assess the impact of the cervical length
screening program: number of cervical
length measurements before 37 weeks of
gestation with no hospitalization, num-
ber of hospital admissions for threatened
preterm labor, number of cervical length
measurements with a prescription for



vaginal progesterone and/or cerclage
and/or pessary and/or sick leave before
37 weeks’ gestation, number of cervical
length measurements with a prescrip-
tion for vaginal progesterone and/or
cerclage and/or pessary and preterm
birth at <37 weeks, length of hospital
stay for threatened preterm labor with
cervical length measurement with or
without a prescription or performance
of cerclage and/or pessary and/or vaginal
progesterone, and finally hospital ad-
missions and average length of stay for
premature newborns.

ECHOCOL prospective cohort

The study on the ECHOCOL prospec-
tive cohort was multicenter and obser-
vational. Inclusions took place from
May 19, 2015 to July 12, 2018. The
study was originally proposed to the 41
maternity hospitals belonging to the
Mediterranean perinatal network dur-
ing a network training day on June 11,
2012. The universal transvaginal cervi-
cal length screening program was
introduced in the study area between
January 1, 2015 and April 30, 2015.
Each of the 41 maternity hospitals were
given a 2-hour training session
including the quality analysis of ultra-
sound cervical measurement with the
visibility of the endocervical canal. The
measurement technique was also avail-
able on the Mediterranean Network
website  including the  potential
benefits of transvaginal cervical length
measurement and  treatment  to
prevent preterm birth (https://www.
reseauperinatmed.fr/). Among the 41
centers, 17 accepted to participate in the
ECHOCOL prospective cohort study,
and received, in 2014, according to Iams,
special training (in groups of 3 maternity
hospitals) on ultrasound measurement,
including the potential benefits of
transvaginal cervical length measure-
ment and treatment.® Because of the
number of sonographers in the study
area, there was no individual accredita-
tion of sonographers or retrospective
quality analysis of scans. All patients aged
>18 years with a singleton pregnancy
between 16 and 26 weeks of gestation and
no signs of preterm labor were eligible
for the study.

Transvaginal ultrasound  cervical
length measurement was performed af-
ter obtaining the patient’s consent. In
case of detection of an asymptomatic
short cervix (cervical length <25 mm),
patients were treated with vaginal pro-
gesterone (200 mg daily) or cerclage or a
pessary according to the usual local
practice and had regular follow-up until
34 weeks’ gestation, or rupture of
membranes, or birth. The data from this
cohort were compared with those from
the A period using PMSI data from the
southern regional health agency.

Exclusion criteria existing
maternal  pathology (preeclampsia),
uterine malformation, fetal malforma-
tion or fetal chromosome anomaly,
preterm labor (cervix dilated >2 cm
and/or regular painful uterine contrac-
tions), existing signs of chorioamnioni-
tis, allergy to progesterone (for B-period
patients), and having taken progesterone
within the month before inclusion (for
B-period patients).

were:

Outcome measures and data
collection

The primary outcome was the rate of
preterm delivery before 37 weeks’
gestation.

The secondary outcomes were the
following.

For the comparison of period A
(before) with period B (after imple-
mentation of universal screening) in the
whole Mediterranean Network, the sec-
ondary outcomes included induced
preterm birth rate, length of hospital stay
for threatened preterm labor with cer-
vical length measurement with or
without prescription or performance of
cerclage and/or pessary and/or vaginal
progesterone, number of hospital ad-
missions, and length of stay in intensive
care and/or neonatal resuscitation for
premature newborns.

For the ECHOCOL prospective
cohort, the secondary outcomes
included rate of preterm birth before 37
weeks’ gestation for asymptomatic pa-
tients without a short cervix, rate of
preterm birth before 37 weeks for
asymptomatic patients with a short cer-
vix (comparing the subgroups: cervical
length <15 mm, cervical length from

16—25 mm, active smoker, personal
history of preterm birth, and personal
history of miscarriage during the second
trimester of pregnancy), and rate of
preterm birth before 28 and 32 weeks’
gestation (patients with and without a
short cervix).

Statistical analysis

In 2013, the rate of preterm birth in
France was 7.4% (reference available at
the time of study design).” We estimated
that to obtain a 1.5% reduction with
80% power, we would need 3500 pa-
tients in the ECHOCOL prospective
cohort for a total of 44,000 births per
year in the maternity network. We also
estimated that 10% (350) of patients
would have a short cervix.

Statistical analysis was performed using
IBM SPSS Statistics, version 20.0 software
(SPSS Inc, Chicago, IL). Quantitative data
are given as averageststandard deviation
or as medians with range (min, max).
Categorical data are given as numbers and
percentages. Percentages were compared
between the 2 groups using the chi-square
or Fisher exact test if theoretical numbers
were <5. Averages were compared be-
tween the 2 groups with the Student ¢ test
or a nonparametric Mann—Whitney test.
For all tests, statistical significance was set
at P<.05.

Multivariate analysis was performed
using a logistic regression model. Vari-
ables that were found to be significantly
associated with outcome or to be
marginally significant in bivariate anal-
ysis, or that had clinical relevance were
included into the logistic regression
model. Calibration was assessed using
the Hosmer—Lemeshow goodness-of-fit
test to evaluate the discrepancy between
observed and expected values. ORs are
presented with 95% Cls.

Results

Comparison of period A (before)
with period B (after implementation
of universal screening) in the whole
Mediterranean Network

Multivariate analysis of data from all the
maternity hospitals belonging to the
Mediterranean Network revealed that
there was a significant decrease in the
rate of preterm birth for singleton



TABLE 1

Data on singleton pregnancy deliveries in a before-and-after study covering the Mediterranean Network (41 maternities)

Variables

(number) Period A Period B Pvalue

Total deliveries 171,079 165,524

Age (y)

<20 3437 (2.0%) 2793 (1.7%) 1

2035 132,782 (77.5%) 125,828 (75.9%) <.0001

>35 35,219 (20.5%) 37,237 (22.5%) <.0001

BMI >30 3755 (2.2%) 5509 (3.3%) <.0001

kg/m?

Smoker 281 (0.2%) 44 (0.01%) <.0001

Use of 63 (0.1%) 91 (0.1%) .05

psychoactive

substances

Social 385 (0.2%) 1022 (0.6%) <.0001

precariousness

History of 1259 (0.7%) 1362 (0.8%) <.0001

pathologic

pregnancies

Gestational 9378 (5.5%) 13,285 (8.0%) .53

diabetes mellitus

Singleton 24— 26— 28— 32— Still 24— 26— 28— 32— Stillborn 24— 26— 28— 32— Stillborn
pregnancy <37 25+6  27+6 3146  36+6  born 25+6 27+6  31+6  36+6 25+6 27+6 3146 36+6

WG

Previa placenta 5 9 29 93 5 9 10 39 102 7 0.12 0.18 0.02 0.03 0.18
Chorioamnionitis 24 27 37 39 12 34 24 40 53 12 0.04 0.11 0.06 0.02 0.16
Preeclampsia 13 19 65 254 21 14 26 77 251 20 0.15 0.06 0.01 0.03 0.13
Placental 4 4 K7J 36 17 10 13 34 45 14 0.06 0.02 0.08 0.04 0.14
abruption

(continued)




0.16

/

0.01
<.0001

<.0001
0.0004
0.006
0.01

0.002
0.5
0.04
0.03

0.12
0.5

0.04
0.01

0.11
0.03
0.04
0.92 (0.89—0.95); P<.0001?

Pvalue
a0R (95% Cl)

32
741

111

151
33
953
2521
7723

86
384
277
889

25
139
76
331

Period B

28
70
332

105
9275/165,524 (5.60%)

10

144
83

794

93
12
950
2666
8219

65
435
327

1004

26
153
103
339

9903/171,079 (5.79%)

27
83
341

Period A
124

Data on singleton pregnancy deliveries in a before-and-after study covering the Mediterranean Network (41 maternities) (continued)

a0R, adjusted odds ratio; BMI, body mass index; Cl, confidence interval; WG, weeks of gestation.

TABLE 1
Variables
(number)
Premature
rupture of
membranes
Intrahepatic
cholestasis
Fetal growth
restriction
Preterm labor
Total (at least 1)
Preterm

birth (<37 WG)
@ Multivariate analysis.

pregnancies from period A (5.79%;
9903 preterm births out of 171,079
births) to period B (5.6%; 9275 pre-
term births out of 165,524 births)
(adjusted OR, 0.92; 95% CI,
0.89—0.95; P<.0001) (Table 1). We
also observed a significant decrease in
the rate of spontaneous preterm birth
from period A (1.9%; 3262/171,079)
to period B (1.8%; 2976/165,524)
(OR, 0.94; 95% CI, 0.88—0.99;
P=02). In parallel, a significant in-
crease of cervical length measure-
ments from 28.9% in period A
(49,504/171,079) to 52.9% in period
B (87,546/165,524) (OR, 2.76; 95%
CI, 2.71—2.80; P<.0001) was
observed for the whole Mediterra-
nean Network. This increase was also
detected when cervical length mea-
surement was associated with pre-
scription of vaginal progesterone and/
or cerclage and/or pessary and/or sick
leave from work before 37 weeks of
gestation (12.9% [14,875/114,994] vs
22.4% [37,030/165,524]; OR, 1.94;
95% CI, 1.90—1.98; P<.0001 for the
entire region) (Table 2). There was no
difference in the main factors for
induced preterm birth between the 2
periods, except in preterm labor,
which significantly decreased with
time (Table 1). Hospitalization rates
for threatened preterm labor
remained stable over the 2 periods. It
was necessary to screen and treat 1250
women to prevent 1 preterm delivery
during period B.

ECHOCOL prospective cohort
Between May 19, 2015 and July 12,
2018, 3757 patients were included in
the ECHOCOL cohort from the 17
centers participating in the southern
French neonatal network. A total of
289 (7.7%) patients were lost to
follow-up or did not meet criteria (2
twin pregnancies included by error).
Among the 3468 patients with
analyzable outcomes, 38 were
asymptomatic with a short cervix. In
total, 192 of the 3468 (5.5%) patients
gave birth prematurely (including 11
cases of asymptomatic short cervix
and 17 infants who died before 37
weeks of gestation). In comparison



TABLE 2

Socioeconomic assessment of the management of asymptomatic short cervix over periods A and B in South East

leave
at <37 WG

at <37 WG

- Before delivery
- Before 34 WG

Cervical length+-progesterone and/or cerclage and/or sick

Cervical length+-progesterone and/or cerclage and delivery

Cl, confidence interval; OR, odds ratio; WG, weeks of gestation.

France
PMSI data South East France
Number Period A (n=171,079)  Period B (n=165,524)  Significance
OR (95% CI)
Hospital admission for threatened preterm labor 17,254 (9.2%) 16,698 (9.2%) 1
Cervical length at <37 WG outside hospitalization 49,504 (22.4%) 87,546 (34.6%) 0.55 (0.54—0.55); P<.0001

14,875 (11.5%)

381 (0.02%)

Hospital length for preterm labor-+cervical length+-progesterone and/or cerclage (d)
9.9 9.2
10.8

Population studied: all patients who gave birth and/or had a stay for preterm labor in one of the maternity hospitals of the network (last stay defining the classification in or outside the network).

11.9

37,030 (18.3%)

835 (0.05%)

0.58 (0.57—0.59); P<.0001

0.44 (0.39—0.50); P<.0001

P=21
P=.28

with period A (9903 preterm births out
of 171,079 births; 5.79%), in the pro-
spective cohort study (ECHOCOL) the
introduction of a universal transvaginal
cervical length screening program was
associated with a nonsignificant decrease
in the rate of preterm birth at <37 weeks
of gestation (from 5.8% to 5.5%;
adjusted OR, 0.72; 95% CI, 0.51—1.03;
P=068).

Patients with an asymptomatic
short cervix

In this group, the rate of preterm birth
was 28.9% (11/38), and 54.5% (6/11) for
patients with cervical length <15 mm
(OR, 4.2; 95% CI, 0.94—18.70; P=.068).
The rate of preterm birth before 32
weeks of gestation was 72.7% (8/11):
63.6% (7/11) before 28 weeks of gesta-
tion and 9.1% (1/11) before 22 weeks of
gestation (Table 3).

Concerning the treatment of patients
with a short cervix, 25 patients were
treated with vaginal progesterone alone
(65.8%; 25/38), 3 were told to rest (7.9%;
3/38), 7 were given nothing (18.4%; 7/
38), 2 had a combination of vaginal
progesterone and rest or vaginal pro-
gesterone and cervical cerclage (5.2%;

2/38), and 1 had cervical cerclage (2.6%;
1/38) (Table 3).

Patients without an asymptomatic
short cervix
In total, 3249 patients gave birth at term,
and 181 (ie, 5.3% of preterm births [181/
3430]) gave birth before 37 weeks of
gestation. There was no significant dif-
ference in parity, age, or smoking.
However, patients who gave birth
prematurely had a significantly higher
rate of history of preterm delivery (9.0%
[16/181] vs 2.5% [80/3260]; OR, 3.94;
95% CI, 2.24—6.85; P<.001) or of
miscarriage during the second trimester
of pregnancy (6.2% [11/181] vs 1.0%
[31/3260]; OR, 6.88; 95% CI,
3.40—13.92; P<001). In 81.8% (148/
181) of cases, preterm birth was
moderately premature, occurring be-
tween 32 and 36+6 weeks of gestation.

Discussion

Principal findings

Our study showed a —0.19% significant
decrease in the rate of preterm birth
between periods A and B after the pro-
motion and implementation of a policy
for universal cervical length screening

and treatment of asymptomatic short
cervix (5.8% vs 5.6%).

Results in context

Our results are in line with previous
studies (Table 4). In 2016, Son et al*’
showed in a retrospective cohort of
64,207 women with singleton pregnan-
cies that the introduction of universal
cervical length screening during the
second-trimester anatomy ultrasound
significantly reduced preterm birth from
6.7% to 6.0% (OR, 0.74; 95% CI,
0.62—0.90).

In the before-and-after study, induced
preterm birth was stable between the 2
periods, but with a significant decrease in
the item “preterm labor” We observed a
significant increase in the percentage of
cervical length measurements in period B,
from 28.9% to 52.9% for the entire South
East region. The percentage of cervical
length measurements also increased when
it was associated with a prescription of
vaginal progesterone and/or cerclage and/
or pessary. We supposed, therefore, that
the reduced rate of preterm birth was
linked to the policy of cervical length
screening and treatment of asymptomatic



EﬁaB;itiristics and management of ECHOCOL patients with an asymptomatic short cervix
Asymptomatic short cervix (n=38)
Characteristics Term delivery (n=27) Preterm birth (n=11) OR (95% CI) Pvalue
Parity
- Primiparous 11 (42.3%)+1 missing data 6 (54.5%) 1.64 (0.40—6.76) 495
- Multiparous 15 (57.7%) 5 (45.5%) 0.61 (0.15—2.53)
Mother’s age
-19-34y 19 (70.4%) 9 (81.8%) 1.89 (0.33—10.80)
->35y 8 (29.6%) 2 (18.2%) 0.53 (0.09—3.01)
Smoker
- Yes 2 (7.4%) 1 (10%)+1 missing data 1.39 (0.11—-17.24) 999
- No 25 (92.6%) 9 (90%) 0.72 (0.06—8.94)
Prematurity (wk of gestation)
<22 0 1(9.1%) /
22—27+6 0 6 (54.5%) /
28—31+6 0 1(9.1%) /
32—36+-6 0 3 (27.3%) /
>37 27 (100%) /
Cervical length on inclusion
- <15 mm 6 (22.2%) 6 (54.5%) 4.2 (0.94—18.70) .068
- 16—25 mm 21 (77.8%) 5 (45.5%) 0.24 (0.05—1.06)
Previous spontaneous preterm birth
- Yes 1(3.8%) 1(9.1%) 2.5(0.14—43.97) 512
- No 25 (96.2%)-+1 missing data 10 (90.9%) 0.4 (0.02—7.03)
Previous miscarriage during the second trimester of pregnancy
- Yes 2 (7.4%) 3 (27.3%) 4.69 (0.66—33.22) 134
- No 25 (92.6%) 8 (72.7%) 0.21 (0.03—1.51)
Therapeutic care
- Progesterone 19 (70.4%) 6 (54.5%) 0.51 (0.12—2.15) 457
- Cerclage 1(9.1%) /
- Pessary 0 0 /
- Rest 3(11.1%) /
- Combination 2 (18.2%) /
- Nothing 5 (18.5%) 2 (18.2%) 0.98 (0.16—6.0) 999
Cl, confidence interval; OR, odds ratio.

short cervix initiated during imple-
mentation of the ECHOCOL cohort.
Therefore, if all health professionals
adhered to cervical length screening, there
would be an even greater impact on
reducing the rate of preterm birth.

Among the patients with an asymp-
tomatic short cervix in the prospective
ECHOCOL cohort, our results showed
that the only identified predictor was
an  asymptomatic  short  cervix.
Furthermore, among patients who gave

birth prematurely, cervical length on
inclusion was frequently <15 mm
(54.5% vs 22.2%; OR, 4.2; 95% CI,
0.94—18.70; P=068). These data are
concordant with those of Rozenberg
and Miller et al™: the criterion



TABLE 4

Implementation of

Summary of studies for screening, interventions, and results for prevention of preterm birth

low risk with spontaneous 2014
preterm delivery Transvaginal
From 2013 to 2016 ultrasound

13,396 inclusions
Retrospective cohort
Green et al,>® 2017

Singleton pregnancy with
preterm delivery
(n=227,020)

From 2013 to 2015
Prospective cohort
Newnham et al,?° 2017

Singleton pregnancy with
no previous preterm birth
From 2007 to 2014
64,207 eligible women
Retrospective cohort

Son et al,?” 2016

WG from 2015
Transvaginal
or abdominal

WG from 2011
Transvaginal
ultrasound

OR, odds ratio; WG, weeks of gestation.

Indicated at 18—20

Indicated at 18—24

universal cervical Cervical
Cohort length screening  Vaginal progesterone Cervical cerclage pessary Results
Singleton pregnancy at Indicated from Oct  Unspecified Unspecified Unspecified  Decrease of overall preterm

Recommended when
cervical length <10
mm, alone or both
with vaginal
progesterone

Recommended when
transvaginal cervical
length <25 mm from
16—36 weeks of
gestation

Recommended when
there is a cervical
dilatation on digital
examination at

<24 weeks of
gestation

Recommended for
cervical length
<20 mm

birth rate from 3.8% t0 2.4%
(P<.001)

Not indicated  Significantly lower rate of
preterm birth in 2015
(P<.001 compared with

2013 and 2014)

Not indicated  Significant decrease in the
rate of preterm birth:

<37 weeks of gestation:
6.7% vs 6.0%; OR, 0.82
(0.76—0.88); <34 WG: 1.9%
vs 1.7%; OR, 0.74 (0.64
—0.85); <32 WG: 1.1% vs
1.0%; OR, 0.74 (0.62—0.90)

“asymptomatic short cervix” seems to
be an independent major predictor for
preterm birth, especially with cervical
length <15 mm. These results are also
in line with those of Souka et al’' that
showed that the risk of preterm birth
exponentially increased when cervical
length was <9 mm.

Strengths and limitations
Our study identified a decrease in the
rate of preterm birth in a large cohort
after implementation of universal cervi-
cal length screening (a total of 336,603
patients in the beforeand-after study).
Given that the Mediterranean Network
is the largest network of maternity hos-
pitals in mainland France, we may
postulate that our cohort is representa-
tive of the French population.
Nevertheless, our results were not
significant within the ECHOCOL pro-
spective cohort. This could be explained
by a lack of power due to the number of
patients lost to follow-up and the low
prevalence of asymptomatic short cer-
vix. In our study, only 1.1% of the cohort

had an asymptomatic short cervix,
which is 4 times lower than the preva-
lence found in the study by Kuusela
et al.’” This low prevalence could also be
explained by the low cervical length
threshold used in our study (25 mm) and
the fact that we did not perform any
quality control of cervical length mea-
surement. A recent prospective study
suggested that identification of cervical
length <30 mm during the second
trimester of pregnancy could prevent
35% of spontaneous preterm births
before 35 weeks’ gestation (OR, 9.1; 95%
CI, 3.5—23.5; P<.001).”

However, the major bias in the com-
parison of period A (before) with period
B (after implementation of universal
screening) in the whole Mediterranean
Network is related to the database coding
modalities. PMSI (national health sys-
tem) codes are dependent on each cen-
ter, but also on the training and the
appreciation of the person assigning the
code. One main code was retained for
preterm birth, whereas preterm birth
can result from several different

pathologies. Likewise, the exact cause of
prematurity can be difficult to define and
can have different neonatal conse-
quences.”* Moreover, mainly the design
of our study did not enable us to link the
lower rate of preterm birth in period B
(after) to the implementation of uni-
versal screening for cervical length.

Research implications

Our results should lead to further
research programs including cervical
length screening to identify asymptom-
atic short cervix, with focus on sponta-
neous preterm birth and very short
cervical length <15 mm using a health
economics approach. It would therefore
be interesting to improve and homoge-
nize our practices to perform further
studies more targeted to this population
of patients.

Clinical implications

Our results contribute to evidence on the
usefulness of universal transvaginal cer-
vical length screening and encourage its
use.



Conclusions

Our study showed a decrease in the rate
of preterm birth within a large cohort in
France after the implementation of a
universal policy of cervical length
screening to identify asymptomatic short
cervix and provide preterm birth pre-
ventive treatment. Our results suggest
that further studies focusing on the
impact of cervical length <15 mm
should be performed to adapt screening
and current treatments. |
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Supplemental File

Results from the 17 maternity
hospitals participating in the
ECHOCOL prospective study (PMSI
data)

The network covers 41 maternity hos-
pitals. The before-and-after study was
implemented using the Programme de
médicalisation des systemes d’informa-
tion (PMSI) data for all singleton preg-
nancies. Data were collected either from
all of the maternity hospitals belonging
to the Mediterranean network or only
from the 17 maternity hospitals in the
network that participated in the
ECHOCOL study (Aix/Pertuis,
Aubagne, Carpentras, Clinique Bou-
chard, Clinique de I’Etoile, Polyclinique

Urbain V, Clinique de Vitrolles, Dra-
guignan, Grasse, Hopital de la Concep-
tion, Hopital Nord, Hopital Saint-
Joseph, La Ciotat, Martigues, Nice
L’Archet, Salon-de-Provence, Toulon)
Supplemental Table 1.

Results

We observed a lower rate of preterm
birth in the 17 maternity hospitals from
the network that participated in the
ECHOCOL study, but it was not signif-
icant (6.63% in period A vs 6.43% in
period B, a —0.20% difference; odds
ratio [OR], 1.03; 95% confidence inter-
val [CI], 0.99—1.06; P=10). There was
no difference in the main factors for
induced preterm birth between the 2

periods, except in “preterm labor,” which
significantly ~ decreased with time
(Supplemental Tables 2 and 3). Hospi-
talization rates for threatened preterm
labor remained stable over the 2 periods.
However, we noticed a significant in-
crease in the number of cervical length
measurements from 24.7% to 49.6%
(OR, 3.0; 95% CI, 2.94—3.05; P<.0001).
This increase was also detected when the
PMSI code for cervical length measure-
ment was associated with the PMSI data
for the prescription of progesterone and/
or cerclage and/or pessary and/or for sick
leave from work before 37 weeks of
gestation (10.6% vs 20.9%; OR, 2.24;
95%  CI, 2.18—2.31;  P<.0001)
(Supplemental Table 4).

SUPPLEMENTAL TABLE 1
Numbers of inclusions, patients lost to follow-up, and stillbirths by center
Number of

Number of Number of patients  asymptomatic Number of
Center inclusions lost to follow-up short cervices stillbirths
Aix/Pertuis 51 2 1 1
Aubagne 64 2 3 0
Bouchard 119 7+1 except criterion 0 0
Carpentras 90 1+1 except criterion 1 2
Conception 540 38 3 6
Draguignan 209 12 0 1
Etoile 419 18 7 1
Grasse 113 4 0 0
La Ciotat 169 11 3 0
Martigues 128 6 3 1
Nice 243 8 2 0
Nord 857 113 10 7
Saint-Joseph 319 10 0 1
Salon 51 1 1 0
Toulon 210 12 4 2
Urbain V 41 17 0 0
Vitrolles 134 4 0 0
Totals 3757 278 38 21




SUPPLEMENTAL TABLE 2
Data on singleton pregnancy deliveries in the 17 Mediterranean Network maternity hospitals that participated in
ECHOCOL

PMSI data 17 Mediterranean network maternity hospitals

Period A Period B
Total deliveries 100,333 100,202 OR (95% Cl)=1.03 (0.99—1.06)
Preterm birth (<37 weeks of gestation) 6648 (6.63%) 6447 (6.43%) P=10

Cl, confidence interval; OR, odds ratio.




SUPPLEMENTAL TABLE 3

Before-and-after study: main causes of singleton premature deliveries over periods A and B in the 17 Mediterranean Network maternity hospitals that

participated in ECHOCOL

Period A Period B Comparison periods A and B

PMSI data Praevia placenta 5 9 25 74 4 9 10 36 77 6 012 018 0.02 0.06 0.2
Chorioamnionitis 24 27 37 32 12 32 22 39 44 9 006 009 0.08 0.03 0.15
preeclampsia 13 19 61 207 19 12 26 75 217 18 0.16  0.07 0.02 0.03 0.13
Placental abruption 4 3 30 27 15 10 13 34 37 13 0.06 0.008 0.07 0.04 0.15
Premature rupture of 27 26 64 73 10 28 25 85 129 7 011 012 0.005  <.0001 0.16
membranes
Intrahepatic cholestasis 0 1 1 10 0 0 0 1 25 o/ 0.5 0.5 0.004 /
Fetal growth restriction 119 150 427 777 130 104 136 376 790 105 0.03 0.04 0.02 0.01 0.02
Preterm labor 83 94 292 1858 78 68 70 253 1642 28 0.03 0.007 003 <.0001  <.0001
Total (at least 1) 292 303 854 5199 620 293 302 792 5060 594




SUPPLEMENTAL TABLE 4

Socioeconomic assessment of the management of asymptomatic short cervix over periods A and B in the 17
Mediterranean Network maternity hospitals that participated in ECHOCOL

PMSI data 17 Mediterranean Network maternity hospitals

Number of Period A Period B Significance

Total deliveries 100,333 100,202 /

Total deliveries (minus 2012) 68,070 100,202 /

Hospital admission for threatened preterm labor 10,853 (9.8%) 10,646 (9.6%) OR (95% Cl)=1.01 (0.991.05); P=.21

Cervical length measurement at <37 weeks of gestation 24,777 (24.7%)
outside hospitalization (reported to total deliveries)

Cervical length measurement with progesterone and/or 7178 (10.6%)
cerclage and/or pessary and/or sick leave before 37

weeks of gestation (general health insurance regime)

(reported to total deliveries minus 2012)

Cervical length measurement with progesterone and/or 210 (0.2%)
cerclage and/or pessary and delivery at <37 weeks of
gestation (reported to total deliveries)

Average length of hospital stay for threatened preterm
labor with cervical length measurement =+ cerclage and/
or pessary and/or progesterone (d)

- Before delivery 10.7
- Before 34 weeks of gestation 12.6

50,571 (49.6%)

20,930 (20.9%)

538 (0.5%)

10.1
124

OR (95% Cl)=3.0 (2.94—3.05); P<.0001

OR (95% Cl)=2.24 (2.18—2.31); P<.0001

OR (95% Cl)=2.57 (2.19—3.01); P<.0001

P=30
P=.43

Population studied: all patients who gave birth and/or had a stay for preterm labor in one of the maternity hospitals of the network (last stay defining the classification in or outside the network).

Cl, confidence interval; OR, odds ratio.




