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Abstract
Background: Multiple pregnancies are at high risk for preterm birth, and therefore an important
cause of infant mortality and morbidity. A pessary is a simple and potentially effective measure for
the prevention of preterm birth. Small studies have indicated its effectiveness, but large studies with
sufficient power on the subject are lacking. Despite this lack of evidence, the treatment is at present
applied by some gynaecologists in The Netherlands.

Methods/Design: We aim to investigate the hypothesis that prophylactic use of a cervical pessary
will be effective in the prevention of preterm delivery and the neonatal mortality and morbidity
resulting from preterm delivery in multiple pregnancy. We will evaluate the costs and effects of this
intervention. At study entry, cervical length will be measured. Eligible women will be randomly
allocated to receive either a cervical pessary or no intervention. The cervical pessary will be placed
in situ at 16 to 20 weeks, and will stay in situ up to 36 weeks gestation or until delivery, whatever
comes first.
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The primary outcome is composite bad neonatal condition (perinatal death or severe morbidity).
Secondary outcome measures are time to delivery, preterm birth rate before 32 and 37 weeks,
days of admission in neonatal intensive care unit, maternal morbidity, maternal admission days for
preterm labour and costs. We need to include 660 women to indicate a reduction in bad neonatal
outcome from 7.2% without to 3.9% with a cervical pessary, using a two-sided test with an alpha
of 0.05 and a power of 0.80.

Discussion: This trial will provide evidence on whether a cervical pessary will decrease the
incidence of early preterm birth and its concomitant bad neonatal outcome in multiple pregnancies.

Trial registration: Current Controlled Trials: NTR 1858

Background
Twin pregnancies are at high risk for preterm birth. In The
Netherlands 15% of the women with a multiple preg-
nancy deliver before 34 weeks of gestation[1]. About 1 in
60 pregnancies is a twin pregnancy, and about 30% of the
preterm born children admitted in a neonatal care
(NICU) are from twin pregnancies. [2,3]. The incidence of
twin pregnancies remains high due to an increase in the
age of pregnant women. Prevention of preterm birth is
therefore a major goal of obstetric care. However, strate-
gies to prevent preterm birth have been largely unsuccess-
ful.

Bad neonatal outcome includes respiratory distress syn-
drome (RDS), bronchopulmonary dysplasia (BPD), intra-
ventricular haemorrhage (IVH), periventricular
leucomalacia (PVL), necrotizing enterocolitis (NEC), sep-
sis and death before discharge [4]. The prevalence of this
poor neonatal outcome is 77%, 35% and 12% in children
born after early preterm delivery between 24-27, 28-32
and 32-34 weeks, respectively [3]. But after 34 weeks this
incidence sharply declines to less than 2% at term. The
probability that a woman with a multiple pregnancy
delivers at these gestational ages is 1.8%, 5.4% and 7.2%,
respectively [2].

In total, about 8% of the multiple pregnancies will result
in the death of at least one child, whereas in 7% of the
pregnancies at least one of the children will remain
severely disabled. Moreover, another 20% of the pregnan-
cies results in a moderate handicap of at least one of the
children.

The cost of these poor outcome is enormous. About 500
of these children will be admitted into a neonatal inten-
sive care unit at a cost of n 1500,- per day, with an average
duration of admission of 10 days. This results in a total
cost of 16 million euro per year from the birth of 1.000
children before 34 weeks.

A pessary is a simple and potentially effective measure for
the prevention of preterm birth.

Preliminary evidence on the effectiveness of a pessary to
prevent preterm labour is promising. Various designs of
pessary have been used[5] but none has been evaluated in
a well-designed randomised trial. In the only randomised
controlled trial of pessary prophylaxis comparing pessary
to cerclage [6], the type of pessary used and the study
methodology were not well described. A double ring
shaped pessary is at present the most popular pessary, and
widely used in The Netherlands and Germany with the
manufacturers selling around 2000 per year.

The first reports show a strong beneficial effect of a pessary
in women with singleton pregnancies and a short cervix
[7]. A cohort study in twins showed that a pessary pro-
longed pregnancy and decreased delivery before 32 weeks
[8]. A prospective cohort study by Acharya et al. also used
an double ring shaped pessary (Arabin-pessary) to treat
cervical incompetence in women with a cervical length 
25 mm, before 30 weeks [9]. This study showed that in 55
percent of the patients, the pregnancy could be postponed
to 34 weeks or more. In view of these data, we will set up
a randomised clinical trial on the subject. The aim of this
trial is to investigate whether a prophylactic cervical pes-
sary will lower the incidence of neonatal morbidity by
reducing the number of preterm births in multiple preg-
nancy.

Methods/Design
Aims
We will use a randomised trial (the ProTwin-trial: Pessa-
ries in multiple pregnancy as a prevention of preterm
birth: the ProTwin Trial) to assess the effect of a cervical
pessary on neonatal outcome.

The study is set in the Dutch Obstetric Research Consor-
tium, a collaboration of obstetric practices in the Nether-
lands. Approximately 50 clinics, including academic
hospitals, non-academic teaching hospitals and non-
teaching hospitals will participate in this trial.
Page 2 of 5
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To conduct this trial we got approval from the Medical
Ethics Committee, Academic Medical Centre, Amsterdam,
The Netherlands (MEC O9/1O7).

Participants
All women presenting with a multiple pregnancy between
12 and 19 weeks of gestation are eligible for the study. We
propose to also include women with monochorionic
pregnancies as well as women with a triplet pregnancy or
women with a previous preterm birth. Women with mul-
tiple pregnancies in which at least one of the foetuses has
major congenital anomalies known at study entry will not
be included. Gestational age will be determined from the
menstrual history and confirmed from the measurement
of foetal crown-rump length (of the bigger twin) at a first-
trimester scan.

Procedures, recruitment, randomisation and collection of 
baseline data
All eligible women who present at one of the participating
clinics will be referred to an obstetrician or a specifically
appointed research nurse/midwife for counselling. They
will receive an information sheet and, where possible, are
given two weeks time to reflect on participation.

Once a patient has given informed consent, and the
patient data have been entered in a web-based database,
randomisation will be done over the internet.

Randomisation will be stratified for centre, parity (previ-
ous vaginal delivery or not), chorionicity (multichorial
versus monochorial) and number of multiples (twin or
higher order gestation).

We will apply block randomisation with a variable block
size and a minimalisation procedure. The pessaries will be
packaged according to the randomisation sequence at the
central consortium office in Amsterdam, the Netherlands.
Randomisation will be 1:1 for cervical pessary versus no
treatment.

The study will not be blinded.

Baseline demographic, past obstetric and medical histo-
ries will be recorded for all women. Cervical length will be
measured by transvaginal ultrasound at the time of ran-
domisation or at the next visit.

Intervention
Eligible women will be randomly allocated to receive
either a cervical pessary (Arabin pessary) or no interven-
tion. The cervical pessary will be placed in situ at 16 to 20
weeks, and will stay in situ up to 36 weeks gestation or
until delivery, whatever comes first.

All women participating will have a transvaginal measure-
ment for cervical length between a gestational age of 18 to
22 weeks. Next to this research intervention cases are
treated according to the local protocol in the participating
clinics and other interventions i.e. tocolysis and corticos-
teroids in case of a threatened preterm birth can be carried
out as usual. Furthermore no extra interventions will be
needed. The use of progesterone is allowed, but this will
mainly depend on the outcome of our current AMPHIA
study[10].

Outcome measures
The main outcome parameter is the composite morbidity
rate of children in the two groups. This composite mor-
bidity rate contains the following variables: periventricu-
lar leukomalacia (PVL), severe Respiratory Distress
Syndrome (RDS), Broncho Pulmonal Dysplasia (BPD),
Intraventricular Haemorrhage II B or worse, Necrotizing
Enterocolitis (NEC), proven sepsis and death before dis-
charge from the nursery 24. They will be measured until 6
weeks after the expected term date of delivery.

Secondary outcome measures are time to delivery, pre-
term birth rate before 32 and 37 weeks, days of admission
in neonatal intensive care unit, maternal morbidity,
maternal admission days for preterm labour and costs. At
present, a longer follow-up is not planned.

Follow up of women and infants
All details of delivery, maternal assessments and admit-
tance during pregnancy are recorded in the case record
form that is accessible through the website. In case of
admittance of one or more children to the neonatal inten-
sive care unit, details of this admittance are also recorded.
The main outcome parameter, a composite neonatal mor-
tality and morbidity, will be measured until 6 weeks after
the expected term date of delivery.

Long-term follow up of children is desirable, but is
depending on future funding

Economic evaluation
General considerations
The economic evaluation will be performed from a soci-
etal perspective, with the costs per unit reduction in the
primary outcome ('bad neonatal outcomes') as the pri-
mary outcome measure. The appropriate type of eco-
nomic evaluation is conditional on the results. We
hypothesize that when a pessary is effective, this interven-
tion will be associated with less neonatal health care utili-
zation, as well as less burden to parents (time costs) and
absence from paid work (productivity costs). Therefore,
the primary analysis will be a cost-effectiveness analysis
that evaluates costs associated with an improved neonatal
outcome, expecting the peccary intervention to be domi-
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nant (better health at lower costs). With a study horizon
of 12 months after delivery, no discounting will be
applied. Study specific costs will be excluded from the
analyses.

Cost analysis
We will differentiate between direct medical, direct non-
medical and indirect costs. Within direct medical costs,
the process of care is distinguished into three stages: ante-
natal stage, delivery/childbirth and postnatal stage. In the
antenatal stage, costs are generated by health care utiliza-
tion related to the placement and check of the peccary,
hospital care and outpatient visits. Costs during childbirth
are dominated by the course of childbirth and type of
delivery. In the postnatal stage, costs are generated by hos-
pital-based maternal care (hospitalisation etc.), neonatal
care (admission to NICU/medium care or maternity ward,
related diagnostic care and treatment, outpatient visits),
primary care and informal care.

If neonatal health is suboptimal, further direct medical,
direct non-medical and indirect costs may occur. Hence,
for these infants, resource use of infants and/or parents is
measured during 12 months after childbirth. Direct non-
medical costs in the antenatal and postnatal stages are
generated by travel to and from health care providers, and
time costs as the result of household shifts. Indirect costs
are associated with lost productivity due to absence from
paid work, predominantly in the postnatal stage.

Statistical issues
Sample size
The sample size is calculated based on the primary out-
come 'bad neonatal outcome'. In the control group, 'bad
neonatal outcome' is expected in 7.2% of the children
(1.8%*77% + 5.4%*35% + 7.2%*12% + 35.6%*8% +
50%*.5% = 7.2%). In this calculation, the first rate repre-
sents the probability that a patient delivers at that gesta-
tional age, whereas the second rate represents the
probability of 'bad neonatal outcome' at that particular
gestational age. In case of treatment, 'bad neonatal out-
come' is then expected in 3.9% of the children
(0.9%*77% + 2.7%*35% + 3.6%*12% + 17.8%*8% +
75%*.5% = 3.9%).

Because the outcomes in children from multiple pregnan-
cies are to a certain extent non-independent, we adjusted
our sample size assuming a correlation of 0.6 for compos-
ite neonatal morbidity between two children born from
the same pregnancy[11]. Using a two-sided test with an
alpha of 0.05 and a power of 0.80 we need 330 women in
the control group and 330 in the intervention group (total
of 660 women).

Data analysis
Data will initially be analysed according the intention to
treat method. The main outcome variable, 'bad neonatal
outcome', will be assessed by calculating rates in the two
groups, relative risks and 95% confidence intervals as well
as numbers needed to treat. To evaluate the potential of
each of the strategies, we will also perform a par protocol
analysis, taking into account only those cases that were
treated according to protocol.

Time to delivery will be evaluated by Kaplan-Meier esti-
mates, with account for differing durations of gestation at
entry, and will be tested with the logrank test. The other
secondary outcome measures will be approached simi-
larly to the primary outcome measure.

We plan a separate analysis of women with a cervical
length below 25 mm at 18 tot 22 weeks, and we will look
at interaction between cervical length and treatment
effect.

Interim analysis
An interim analysis will be performed after the inclusion
of 300 women. This analysis will be done by an independ-
ent data and safety monitoring committee that will not be
aware of the allocation of pessary or no treatment when
they judge data on effectiveness. In case of severe side-
effects, the safety monitoring committee can advise to
stop the study.

Discussion
In the past, a lot of strategies have been used to prevent
preterm birth in singleton and multiple pregnancies, like
bed rest, uterine activity monitoring, prophylactic tocoly-
sis and primary cerclage. However, none of these strate-
gies have been proven to be effective.

A pessary is a simple and potentially effective measure for
the prevention of preterm birth. Small studies have indi-
cated its effectiveness, but large studies with sufficient
power on the subject are lacking. Despite this lack of evi-
dence, the treatment is at present applied by some gynae-
cologists in The Netherlands. From that perspective, and
taking into account the major medical and social implica-
tions of preterm birth, research has to be done into the
possible beneficial effects of progesterone in multiple
pregnancies

Simultaneously with the ProTwin-trial, a number of other
study groups in different countries have set up trials to
investigate the effectiveness of a cervical pessary in pre-
venting preterm birth in singleton as well as in multiple
pregnancies. There is a trial in Spain [7], one in France
[12] and one in the United Kingdom [13]. This last study
will include patients in Brazil, Chile, Colombia, Germany,
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India, Portugal, Spain and the United Kingdom. If the out-
come data of these studies are pooled, a more conclusive
statement can be made on this matter.

Abbreviations
NICU: Neonatal Intensive Care Unit; AMPHIA: 17-Alpha
hydroxyprogesterone in Multiple pregnancies to Prevent
Handicapped InfAnts;

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
BWM, DJB and HWB were involved in conception and
design of the study. MAH, DJB and BWM drafted the man-
uscript. All authors mentioned in the manuscript are
members of the ProTWIN study group. They participated
in the design of the study during several meetings and are
local investigators in the participating centres. All authors
mentioned in the manuscript are members of the ProTwin
study group. They are local investigators in the participat-
ing centres. All authors read and approved the final man-
uscript.

Acknowledgements
This study is funded by ZonMW grant 200310004.

References
1. Bruinse HWVG: Meerlingen (Multiple Pregnancy).  Uitgeverij

Elsevier/de Tijdstroom 1997.
2. Landelijke Verloskundige Registratie 2002: Dutch obstetrical

Database 2002.  Prismant 2002 2009.
3. Landelijke Neonatale Registratie 2003: Dutch Neonatal Database

2002.  Prismant 2002 2009.
4. Guinn DA, Atkinson MW, Sullivan L, Lee M, MacGregor S, Parilla BV,

et al.: Single vs weekly courses of antenatal corticosteroids for
women at risk of preterm delivery: A randomized controlled
trial.  JAMA 2001, 286(13):1581-7.

5. Newcomer J: Pessaries for the treatment of incompetent cer-
vix and premature delivery.  Obstet Gynecol Surv 2000,
55(7):443-8.

6. Forster F, During R, Schwarzlos G: [Therapy of cervix insuffi-
ciency--cerclage or support pessary?].  Zentralbl Gynakol 1986,
108(4):230-7.

7. Goya M, Carreras E: Randomized Controlled Trial: Prevention
of Preterm Birth Using Cervical Pessary in Pregnant
Women With Short Cervix (PECEP).  2008 [http://clinicaltri
als.gov/ct2/show/NCT00706264].

8. Arabin B, Halbesma JR, Vork F, Hubener M, van EJ: Is treatment
with vaginal pessaries an option in patients with a sono-
graphically detected short cervix?  J Perinat Med 2003,
31(2):122-33.

9. Acharya G, Eschler B, Gronberg M, Hentemann M, Ottersen T, Mal-
tau JM: Noninvasive cerclage for the management of cervical
incompetence: a prospective study.  Arch Gynecol Obstet 2006,
273(5):283-7.

10. Lim AC, Bloemenkamp KW, Boer K, Duvekot JJ, Erwich JJ, Hasaart
TH, et al.: Progesterone for the prevention of preterm birth in
women with multiple pregnancies: the AMPHIA trial.  BMC
Pregnancy Childbirth 2007, 7:7.

11. Gates S, Brocklehurst P: How should randomised trials includ-
ing multiple pregnancies be analysed?  BJOG 2004,
111(3):213-9.

12. Nizard J: Evaluation Of Pessaries.  Twin Pregnancies With A Short
Cervix (25 mm) Between 20-28 WG (EPEGE) 2009 [http://clinicaltri
als.gov/ct2/show/NCT00502190].

13. Nicolaides K: Randomized Study of Pessary vs Standard Man-
agement in Women With Increased Chance of Premature
Birth.  2009 [http://clinicaltrials.gov/ct2/show/NCT00735137].

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-2393/9/44/prepub
Page 5 of 5
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11585480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11585480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11585480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10885649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10885649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3705790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3705790
http://clinicaltrials.gov/ct2/show/NCT00706264
http://clinicaltrials.gov/ct2/show/NCT00706264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12747228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12747228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12747228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16222537
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16222537
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17578562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17578562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14961881
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14961881
http://clinicaltrials.gov/ct2/show/NCT00502190
http://clinicaltrials.gov/ct2/show/NCT00502190
http://clinicaltrials.gov/ct2/show/NCT00735137
http://www.biomedcentral.com/1471-2393/9/44/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Methods/Design
	Aims
	Participants
	Procedures, recruitment, randomisation and collection of baseline data
	Intervention
	Outcome measures
	Follow up of women and infants
	Economic evaluation
	General considerations

	Cost analysis
	Statistical issues
	Sample size

	Data analysis
	Interim analysis

	Discussion
	Abbreviations
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

