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Abstract: 70 

Background: Women with a history of preterm delivery or second trimester abortion have a 71 

distinctly increased risk to deliver preterm in a subsequent pregnancy. This applies also for women 72 

with a previous cervical surgery. Interventions to prevent preterm birth are necessary for this high-73 

risk population. We compare preventive cervical pessary and prevention of preterm birth in women 74 

with a singleton pregnancy at high risk of spontaneous preterm birth (sPTB). 75 

Methods: We plan a randomized controlled trial among women with a singleton pregnancy with a 76 

history of at least one previous preterm delivery before 34+0 weeks and/or a history of previous 77 

cervical surgery.  78 

Eligible women will be randomized and allocated to either pessary treatment or expectant 79 

management. In the control group serial cervix length measurements will be performed every 4 80 

weeks from 12 weeks. In this group, if a cervical shortening ≤ 25 mm develops a McDonald cerclage 81 

should be performed. In the pessary group the cervical pessary will be left in situ until 37 completed 82 

weeks or earlier if necessary.  83 

The primary outcome measure will be the children’s long-term survival (3yrs) without 84 

neurodevelopmental disability. Key safety endpoints will include the composite neonatal outcome as 85 

well as preterm birth before 34 weeks. Secondary endpoints assess the impact of the preventive 86 

pessary placement on the prevention of preterm birth and its resulting risk on mortality and morbidity 87 

for the neonates. 310 women will be included in parallel groups (pessary vs. control group) in order 88 

to demonstrate a 18.6% higher survival rate of children without neurodevelopmental disability at the 89 

age of 3 in the pessary-group with an alpha-error of 0.05 and 80% power. 90 

Discussion: This is the first RCT aiming to investigate the impact of a preventive cervical pessary 91 

therapy for the prevention of recurrent PTB in women with a history of PTB and/or history of at least 92 

one conisation. In accordance with the results by van ´t Hooft et al. 2018 we expect an 93 

approximately 20% higher percentage of children’s long-term survival without neurodevelopmental 94 

disability for the pessary group in comparison with usual management (=control group) on basis of a 95 

reduction of prematurity < 34 week of gestation.  96 

https://www.dict.cc/englisch-deutsch/in.html
https://www.dict.cc/englisch-deutsch/accordance.html
https://www.dict.cc/englisch-deutsch/with.html
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Trial Registration: ClinicalTrials.gov Identifier: NCT03418012. Registered on 31strd January 2018. 97 
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Background 120 

Background and rational: 121 

Preterm birth complicates 9% of all pregnancies in Germany 1 and up to 13 % worldwide 2 and is the 122 

most important cause of neonatal morbidity and mortality 2. Although disability-free survival rates 123 

have increased over the years as a result of improved facilities and treatments, preterm birth is still 124 

accountable for 75% of all perinatal deaths and >50% of morbidities 3,4. Women with a history of a 125 

preterm delivery have a distinctly increased risk to deliver preterm in a subsequent pregnancy. This 126 

risk ranges from 17,2% with one previous preterm delivery up to 28% for two previous preterm 127 

deliveries 5. This also applies to women with a history of a second trimester abortion who show an 128 

increased risk of 12% for preterm birth in a subsequent pregnancy 6. Another independent risk 129 

factor for PTB is a previous cervical surgery; after a single surgical conisation the risk of PTB 130 

increases almost 5 fold and after two even10-fold 7. Morbidity and mortality are strongly related to 131 

gestational age; of those infants born <30 weeks of gestation, only 25% are free of disabilities at the 132 

age of five years 4,8 whereas only 8% of children born after 32 weeks of gestation have a risk for 133 

neurodevelopmental delay 9. Also, late preterm (> 32 WoG) neonates have a 10-fold increased 134 

mortality risk compared to full-term neonates 1. Apart from the personal tragedies involved PTB 135 

generates tremendous healthcare costs10. Evidence based treatment guidelines for these high-risk 136 

pregnancies are not available in Germany, expectant management is the usual care for these 137 

patients. The European Association of Perinatal Medicine 11 and the Society for Maternal-Fetal 138 

Medicine Publications Committee 12 recommends for the US 17-alpha hydroxyprogesterone 139 

caproate (17-OHPC) therapy for women with a history of PTB in a subsequent singleton pregnancy. 140 

But this is not a treatment option for the majority of European countries as the drug is only available 141 

in some EC-countries on basis of old regime accreditations. The SMFM-statement details that 142 

vaginal progesterone should not be considered a substitute for 17-OHPC, whereas the European 143 

guideline does not differentiate between 17-OHPC and vaginal progesterone. Up to now the risk 144 

factor previous PTB has only been investigated in RCTs for 17-OHCP 13, 14,15,16 or in RCTs where 145 

the risk factor previous PTB was combined with the risk factor cervical shortening (vaginal 146 

http://context.reverso.net/%C3%BCbersetzung/englisch-deutsch/with+old+regime+accreditations
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progesterone 17,18; cerclage 19, 17-OHP 20). Looking at the evidence of therapeutic effectiveness of 147 

vaginal progesterone these risk factors should be addressed separately. Vaginal progesterone 148 

proved to be ineffective in the prevention of recurrent PTB 17, 18 but effectively reduced PTB in 149 

women with a short cervix 21,22. For cervical pessary therapy there is up to now only one cohort 150 

analysis 23 for the combined risk factors available proving the placement of a cervical pessary to be 151 

as effective as cerclage or treatment with 200 mg vaginal progesterone in reducing preterm birth 152 

rate. The risk factor ‘history of at least one cold knife conisation’ for PTB was up to now only 153 

addressed in a pilot study investigating the effect of pessary treatment in asymptomatic women with 154 

a singleton pregnancy along with a short sonographic cervix and it suggested a beneficial effect on 155 

the prolongation of the pregnancy 24.  156 

Cervical shortening develops in approximately 1/3 25 of all PTB-pregnancies. Here the placement of 157 

a cervical pessary is a therapeutic option. For this risk factor, evidence is available for cervical 158 

pessary treatment in singleton 26 and twin pregnancies 27,28. A Cochrane review 29 detailed a 159 

significant decrease in the incidence of spontaneous PTB in women with a short cervix when 160 

compared with expectant management: PTB less than 37 weeks’ gestation (22% versus 59 %; RR 161 

0.36, 95% CI 0.27 to 0.49) and PTB less than 34 weeks´ gestation (6% and 27% resp. RR 0.24; 162 

95% CI 0.13 to 0.43). 163 

Cervical pessary treatment is a non-invasive, well-tolerated and cost-effective treatment option 30 164 

which could be easily implemented in daily practice if it proves to have a preventive effect on sPTB 165 

in this high-risk-group. This especially applies for developing countries, where for example serial 166 

cervix length measurements to detect cervical shortening are not feasible.  167 

This is the first RCT aiming to investigate the impact of a preventive cervical pessary therapy for the 168 

prevention of recurrent PTB in women with a history of PTB and/or history of at least one conisation.  169 

This Trial is a multicentre, open-label, prospective, randomised, controlled trial in parallel groups; it 170 

might be considered as a part of the first worldwide prospective metaanalysis in medicine 171 

conducted by the Global Obstetrics Network (Go-Net)31. 172 

 173 
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Methods: Participants, interventions, and outcomes  174 

Study setting 175 

This is a multicenter study to be conducted in 6 hospitals in Germany and in 2 hospitals in Greece. 176 

All hospitals are academic hospitals providing an obstetrical department along with a tertiary 177 

perinatal unit. 178 

The following centres will be considered: Medical School of the Aristotle-University of Thessaloniki, 179 

University Hospital of Athens and in Germany, Vivantes Klinikum im Friedrichshain Berlin, Charité-180 

Universitätsmedizin Berlin, Asklepios Kliniken Hamburg, Universitätsklinikum des Saarlandes 181 

Homburg, Universitätsfrauenklinik und Poliklinik am Klinikum Südstadt Rostock, Klinikum 182 

Darmstadt, Klinikum rechts der Isar Technische Universität München. All participating centres will 183 

file their own EC approval. 184 

The trial was registered on January 23rd in 2018 in ClinicalTrials.gov 185 

(https://clinicaltrials.gov/ct2/results?term=NCT03418012&Search=Search ); the trial number is 186 

NCT03418012.  187 

 188 

Eligibility criteria:  189 

Women presenting with a singleton pregnancy in week of gestation (WoG) 12+0 - 16+0 and a 190 

history of at least one previous preterm delivery before 34+0 weeks and/or a history of cervical 191 

surgery are eligible for this study. Gestational age will be determined through menstrual history and 192 

first trimester scan. Women with major congenital abnormalities and uterine malformations will be 193 

excluded. Women with active vaginal bleeding, spontaneous rupture of membranes, painful regular 194 

uterine contractions or a cervical cerclage in situ at the time of randomization will also be excluded. 195 

Silicone allergy and a current participation in another RCT are exclusion criteria as well. All women 196 

will have to be older than 18 years and capable of giving consent.  197 

 198 

 199 

 200 

https://clinicaltrials.gov/ct2/results?term=NCT03418012&Search=Search
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Interventions: 201 

Pessary-Group-participants will receive management as usual except for placement of the cervical 202 

pessary (non-invasive) at enrolment including a transvaginal ultrasound to verify its correct fit and 203 

removal of the cervical pessary (non-invasive) in a regular preventive examination at WoG 37. The 204 

Arabin cervical pessary will be used in this trial; it is CE-certified for preventing SPB (CE 0482 / EN 205 

ISO 13485: 2012 + AC: 2012 annex III of the council directive 93/42 EEC 32. 206 

Further surveillance of the pregnancy will not be influenced by the participation in the study.  207 

Control-group-women receive management as usual; i.e. expectant management with interventions 208 

only in terms of a tertiary prevention of PTB according to guidelines for premature rupture of 209 

membranes, premature labour or other pregnancy complications33. Serial cervix length 210 

measurements will be performed every 4 weeks as asymptomatic women with a cervical length ≤ 25 211 

mm are at an increased risk of PTB 26. In the control group, if a cervical shortening ≤ 25 mm 212 

develops a McDonald cerclage 34 (invasive) is to be done. 213 

 214 

Outcomes 215 

The primary outcome is the children`s survival without neurodevelopmental disability at 3 years of 216 

corrected age: neurodevelopmental disability is an issue of great concern regarding preterm new-217 

borns. As such, the core outcome of the Impetus trial is to assess not only the survival but also the 218 

neurological status of the children as implemented by the CROWN Initiative35. This outcome 219 

measure focuses on whether the surviving children will be impaired by a mental disability in life or 220 

not; the exact potential disability is not object of the study.  221 

Secondary outcomes will be related to the pregnancy, delivery and the short-term outcome of the 222 

neonates. The outcome measures for pregnancy and delivery will be: hospitalisation for threatened 223 

preterm labour before 31+6 weeks (days hospitalisation, tocolytic treatment (type, days, dose); 224 

premature rupture of membranes (PRoM) before 31+6 weeks; infection / inflammation; physical or 225 

psychological intolerance to pessary; rate of significant maternal adverse events (heavy bleeding, 226 

cervical tear due to pessary placement, uterine rupture); maternal death; preterm birth as rate of 227 

delivery before weeks of gestation: 36+6 / 33+6 / 31+6 / 29+6 / 27+6; time to birth; birth weight (g). 228 

https://www.dict.cc/englisch-deutsch/premature.html
https://www.dict.cc/englisch-deutsch/rupture.html
https://www.dict.cc/englisch-deutsch/of.html
https://www.dict.cc/englisch-deutsch/membranes.html
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As short-term neonatal outcome will be assessed: fetal or neonatal death within the first 24 hours; 229 

neonatal morbidity as rate of major adverse neonatal outcomes before discharge from the hospital 230 

(intraventricular haemorrhage III-IV, retinopathy of prematurity, respiratory distress syndrome II-IV, 231 

need for ventilation > 72 h, necrotising enterocolitis, proven or suspected sepsis (antibiotics >5 232 

days), need (days) for neonatal special care, harm from intervention. 233 

Our outcome measures meet the core-outcome set for the evaluation of interventions to prevent 234 

PTB published by the crown-initiative in 201635. 235 

 236 

Participant timelines  237 

Fig 1 238 

We expect patient recruitment to take approximately 1 year. The study duration of the entire trial is 239 

estimated to be 58 months, whereas the intervention duration for the clinical trial will take 240 

approximately 19 months and the intervention duration per patient max. 29 weeks. 241 

Sample size  242 

For sample size calculation, we assume a combined event rate for the primary outcome (long-term 243 

survival without neurodevelopmental disability at 3 years of follow up) of 8% for the pessary group 244 

and an event rate of 20% for the control group 36. Group sample size of 121 in both groups achieve 245 

80% power to detect this difference using a two-sided chi-square test with significance level 246 

alpha=5%. To account for a drop-out rate around 25%, sample size of 155 in each group, overall 247 

n=310 women will be recruited. The reported response rate of the ProTwinKids36 study served as a 248 

basis for the assumed drop-out rate of 25 % for the primary outcome measure children`s survival 249 

without neurodevelopmental disability at the age of 3 as for both studies the follow-up time was 3 250 

years. 251 

 252 

Recruitment 253 

The obstetric departments of the participating centres will counsel all women being referred for the 254 

regular preventive ultrasound examination or for the first trimester screening from 11 to 14 WoG. 255 

The obstetrical specialist will confirm that the patient fulfils the inclusion criteria and the study will be 256 
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proposed. The patients will be informed about the intended therapeutic effect and possible side 257 

effects. The patient will be given an information sheet and the requisite time to reflect on 258 

participation. In case of participation and after having obtained their informed consent, they will be 259 

randomised in two groups either control group with usual management or pessary group with 260 

immediate placement of the cervical pessary. We expect patient recruitment to take approximately 1 261 

year. 262 

 263 

Randomization and masking  264 

After providing written informed consent all women will be randomly allocated to the cervical 265 

pessary group or the control-group in a 1:1 ratio. The randomization sequence is computer 266 

generated with variable block sizes using a web-based e-CRF (Online-Software Castor37 is a fully 267 

GCP compliant system) stratified for centers. The allocation code will be disclosed after the 268 

patient´s initials will be confirmed. The investigators or the trial coordinator will not have access to 269 

the randomization sequence. Neonatologists and pediatricians assessing the children will not be 270 

aware of the allocated treatment. The study is open label since masking the intervention is not 271 

possible. 272 

 273 

Methods: Data collection, management and analysis 274 

Data collection  275 

The primary outcome measure “children´s survival without neurodevelopmental disability at the age 276 

of 3 years” will be collected by the standardized screening questionnaire Ages & Stages 277 

Questionnaire ASQ-3 (at 36 month of corrected age). The ASQ-3 is a parental questionnaire which 278 

is frequently used for screening developmental delay in problem solving, communication, fine- and 279 

gross motor skills and personal-social behaviour of preschool aged children 38,39. Additionally the 280 

results of a regular preventive examination at paediatrician for children aged 34-36 month (in 281 

Germany ‘Vorsorgeuntersuchung U7a’ or equivalent examination in Greece) are recorded.  282 

All data for the secondary endpoints will be routinely collected during the course of the pregnancy 283 

and birth in the data management system of the caregiving hospital. 284 
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All investigators will be trained in pessary application and cerclage placement. Quality protocols will 285 

be submitted according to the Clara-Angela Foundation requirements for pessary placement. 286 

 287 

Data management:  288 

Prometheus Trial will be conducted according to standard operating procedures (SOP) of the 289 

Sponsor. These SOPs describe the processes during planning, conduct and evaluation as well as 290 

the quality management. It includes a predefined Data Management Plan (DMP), Data Validation 291 

Plan (DVP) and statistical analysis plan (SAP) including a description how to handle missing or 292 

implausible data. Source data verification will be performed in randomly selected centres (5%) as 293 

well as in randomly selected patients (5%) N=35  294 

An electronic archiving of all reports and documents will be done for at least 10 years. 295 

All data will be collected and processed in standardized electronic case report forms (eCRF) 296 

specially designed for Prometheus Trial (=eCRF-Prometheus). A feasibility assessment of the 297 

eCRF-Prometheus will be done before start of the RCT, regular electronic checks for completeness 298 

and plausibility will be carried out. All AE reporting is done in eCRF. Castor EDC37 is the 299 

Prometheus eCRF software/database which complies with all applicable laws and regulations 300 

(Good Clinical Practice, 21 CFR Part 11, EU Annex 11; General Data Protection Regulation, HIPAA 301 

(US) ISO 9001 and ISO 27001). Castor is a validated system and approved by external auditors. 302 

Safety: All SAR/SAE/AE will be reported to Sponsor who will notify Ethics Committee of the 303 

Landesärztekammer Hessen, all SAR/SAE (life-threatening or resulting in death) within 24 hours, all 304 

not life-threatening AE within 15 days, all AE will be recorded. 305 

 306 

Statistics  307 

The primary statistical aim is to compare the primary combined outcome “children´s long-term 308 

survival without neurodevelopmental disability at 3 years follow up” between the two treatment 309 

groups with a two-sided chi-square test. In general, statistical comparisons will be two-sided and 310 

use appropriate tests according to the scale of the outcome. A multivariate logistic regression will be 311 

fitted to control for possible confounders. Relative risks and 95% confidence interval as well as 312 
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adjusted odds ratios will be calculated for the binary outcomes. Statistical significance will be 313 

accepted in all cases with a p≤0.05. 314 

The main statistical evaluation will be performed at two time points. (1) The complete data set for 315 

the secondary endpoints will be available after the last women enrolled in this study has delivered 316 

her neonate, so the analysis of these outcome parameter will be done right after this event.  317 

(2) The primary outcome will be evaluated 3 years after the last woman enrolled in this study has 318 

delivered her neonate. A descriptive analysis by preterm birth will be carried out calculating means 319 

and medians for quantitative variables and proportions with 95% confidence intervals for categorical 320 

variables. Additionally, we will perform an explorative subgroup analysis of the study collective 321 

comparing the efficacy of the cervical pessary treatment in women with a normal cervical length at 322 

12 -16 weeks of gestation and in women who have developed a cervical shortening (< 25 mm) as 323 

an additional risk factor. For the primary endpoint we expect to have a dropout rate of up to 25% 324 

due to the long follow-up time (3 years) of the study based on ProTwinKids36; but we do not expect 325 

to have lost data for the secondary endpoints because for these parameters the study has a short 326 

follow-up time (time to birth) only. 327 

 328 

Interim analysis  329 

After birth of 150 neonates the key safety parameters • rate of preterm birth ≤ 32WoG • death before 330 

discharge • rate of SAR/SAE • maternal death will be assessed by a one-sided test with 331 

alpha=2,5%. The trial will be terminated as negative if a disadvantage for the pessary-treatment can 332 

be found in one of these tests. To guarantee a high safety level the significance level is chosen 333 

more conservatively than in a Bonferroni correction. 334 

 335 

 336 

 337 

 338 

 339 
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Discussion 340 

Evidence based treatment guidelines for these high-risk pregnancies are not available in 341 

Germany/Europe, expectant management is the usual care for these patients. Bearing in mind the 342 

evidence for cervical pessary treatment on preventing PTB for the risk factor cervical shortening 26-28 343 

a potential benefit on recurrent PTB should be investigated.  344 

Cervical pessary treatment is a non-invasive therapy and is generally well tolerated 30.  345 

Cervival pessaries have a very low risk profile: in several RCT 26-28,40 investigating cervical pessaries 346 

in singleton and twin pregnancies no severe adverse events were reported. Increased vaginal 347 

discharge was the only statistically significant side effect 26,28 but no increased risk 40 of vaginal 348 

infection and no difference in pelvic discomfort were reported. For the neonates, no adverse events 349 

have been reported 26-28,40. 350 

If a preventive cervical pessary treatment is proven to be effective for these patients at high risk of 351 

sPTB, the outcome of their newborns would be tremendously enhanced considering that even one 352 

week of prolonged pregnancy 41,42 is favourable for the outcome of the neonate.  353 

This RCT might be considered as a part of the prospective metaanalysis of pessary trials 354 

(PROMPT); a project by Global Obstetrics Network31 (GONet) summarizing registered RCTs in 355 

pregnancies using cervical pessaries on basis of CORE35 outcome parameters. 356 

 357 

Abbreviations 358 

PTB: Preterm Birth; RCT: Randomised Controlled Trial; WoG: Week of Gestation; 17-OHPC: 17-359 

alpha hydroxyprogesterone caproate; CL: Cervical length; ASQ-3: Ages and Stages Questionnaire-360 

3 (36 month), EC: Ethics Committee; SAR/SAE: Serious Adverse Reaction/ Serious Adverse Event, 361 

AE: Adverse Event 362 

 363 

Ethics approval and consent to participate 364 

The sponsor, participating centers and investigators ensure that this study will be conducted in 365 

accordance with the protocol, the principles of the Declaration of Helsinki, ICH Guidelines for Good 366 
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Clinical Practice and in full conformity with relevant regulations as well as applicable national laws 367 

and in accordance with regulations and guidelines applicable to clinical trials relating to medical 368 

devices. The protocol, informed consent form, participant information sheet and any applicable 369 

documents were submitted to the reference Ethics Committee (Ethik-Kommission der 370 

Landesärztekammer Hessen, Frankfut/M, Germany) (EC) and written approval has been obtained 371 

(Reference number FF 33/2017). All substantial amendments to the originally approved documents 372 

will also be sent to the respective authorities for approval. All participating centers will file their own 373 

EC approval. Per study site the study will not begin until the approval of the EC and their director’s 374 

consent will be obtained.  375 

 376 

Consent for publication 377 

Provided. 378 
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All data will be recorded in an eCRF; the database is located on a website so it can be accessed 381 

worldwide by the participating centres. Every centre will receive a password and a username in 382 

order to access the database for recruitment, randomization and documentation of patient data. 383 

Hereby, a personal identification number will be assigned for every patient. Patient names will not 384 

appear in the databases. Every participating centre will have its own randomisation list. 385 

All data collected and prepared in the context of the study shall be the property of the Sponsor, 386 

provided that participating center shall remain the owner of its source data.  387 

 388 

Competing interests 389 

The authors declare that they have no competing interests 390 

 391 

Funding 392 

No funding was obtained for this study. 393 

 394 



15 

 

Authors’ contributions  395 

IK from Frankfurt/M conceived the study and participated in its design and coordination. EH from 396 

Frankfurt compiled the statistics and power analysis. All authors participated in the acquisition of 397 

data. All authors read and approved the final manuscript. 398 

 399 

Acknowledgements  400 

We thank Prof. Dr. Ben Willem Mol (University of Adelaide, Australia), Prof. Dr. Dr. Birgit Arabin 401 

(Philipps-University of Marburg and Clara Angela Foundation, Germany) and Prof. Dr. Zarko 402 

Alfirevic (University of Liverpool, UK) for reviewing the trial protocol. We acknowledge the 403 

contribution of the Clara-Angela Foundation to support international collaboration. 404 

 405 

 406 

 407 

 408 

 409 

 410 

 411 

 412 

 413 

 414 

 415 

 416 

 417 

 418 

 419 

 420 

 421 

References 422 



16 

 

1. Schleussner E. The prevention, diagnosis and treatment of premature labor. Deutsches Ärzteblatt 423 

international. 2013;110(13):227-36 424 

2. Blencowe H, Cousens S, Chou D, Oestergaard M, Say L, Moller AB, Kinney M, Lawn J. Born too 425 

soon: the global epidemiology of 15 million preterm births. Reprod Health 2013;10(Suppl. 1): S2. 426 

3. Ananth CV, Vintzileos AM. Epidemiology of preterm birth and its clinical subtypes. J Matern Fetal 427 

Neonatal Med 2006; 19:773e82. 428 

4. Goldenberg RL, Culhane JF, Iams JD, Romero R. Epidemiology and causes of preterm birth. 429 

Lancet 2008;371(9606):75e84. 430 

5. Hoffman JD, Ward K. Genetic factors in preterm delivery. Obstet Gynecol Surv 1999: 54: 203-10 431 

6. Book: Oxford Desk Reference: Obstetrics and Gynecology. Ed. S. Arulkumaran, 2011 432 

7. Ortoft G, Petersen LK, Henriksen TB, Hansen ES. After conisation of the cervix, the perinatal 433 

mortality as a result of preterm delivery increases in subsequent pregnancy. BJOG 2010; 117:258-434 

267 435 

8. Potharst ES, van Wassenaer AG, Houtzager BA, Van Hus JW, Last BF, Kok JH. High incidence 436 

of multi-domain disabilities in very preterm children at five years of age. J Pediatr 2011; 159:79-85. 437 

9. Larroque B, Ancel PY, Marchand L, Burquet A, Breart G, Kaminski M, Marret S, Andre M, Arnaud 438 

C, Pierrat V, Roze JC, Messer J, Thiriez G, Picaud JC. Neurodevelopmental disabilities and special 439 

care of 5-year-old children born before 33 weeks of gestation (the EPIPAGE study): a longitudinal 440 

cohort study. Lancet 2008;371(9615):813-20. 441 

10. Jacob J, Lehne M, Mischker A, Klinger N, Zickermann C, Walker J. Cost effects of preterm birth: 442 

a comparison of health care costs associated with early preterm, late preterm, and full-term birth in 443 

the first 3 years after birth. Eur J Health Econ 2016 Dec 01. Date of Electronic Publication: 2016 444 

Dec 01 445 

11. Di Renzo GC, Cabero Roura L, Facchinetti F, Helmer H, Hubinont C, Jacobsson B, Jørgensen 446 

JS, Lamont RF, Mikhailov A, Papantoniou N, Radzinsky V, Shennan A, Ville Y, Wielgos M, Visser 447 

GHA. Preterm Labor and Birth Management: Recommendations from the European Association of 448 

Perinatal Medicine. The Journal of Maternal-Fetal & Neonatal Medicine. 2017;30(17): 1-20 449 

12. SMFM Publications Committee, SMFM Statement: The choice of progestogen 450 

http://www.tandfonline.com.proxy.ub.uni-frankfurt.de/doi/full/10.1080/14767058.2017.1323860
http://www.tandfonline.com.proxy.ub.uni-frankfurt.de/doi/full/10.1080/14767058.2017.1323860
http://www.tandfonline.com.proxy.ub.uni-frankfurt.de/toc/ijmf20/30/17


17 

 

for the prevention of preterm birth in women with singleton pregnancy and prior preterm birth, 451 

American Journal of Obstetrics and Gynecology.2017; 216(3):B11-B13 452 

13. Meis PJ, Klebanoff M, Thom E, Dombrowski MP, Sibai B, Moawad AH, Spong CY, Hauth JC, 453 

Miodovnik M, Varner MW, Leveno KJ, Caritis SN, Iams JD, Wapner RJ, Conway D, O´Sullivan MJ, 454 

Carpenter M, Mercer B, Ramin SM, Thorp JM, Peaceman AM, Gabbe S. National Institute of Child 455 

Health and Human Development Maternal-Fetal Medicine Units Network. Prevention of recurrent 456 

preterm delivery by 17 alpha-hydroxyprogesterone caproate. N Engl J Med. 2003;348:2379-85. 457 

14. Bafghi AS, Bahrami E, Sekhavat L. Comparative Study of Vaginal versus Intramuscular 458 

Progesterone in the Prevention of Preterm Delivery: A Randomized Clinical Trial. Electron 459 

Physician.2015;7:1301-9. 460 

15. Elimian A, Smith K, Williams M, Knudtson E, Goodman JR, Escobedo MB. A randomized 461 

controlled trial of intramuscular versus vaginal progesterone for the prevention of recurrent preterm 462 

birth. Int J Gynaecol Obstet.,2016;134:169-72. 463 

16. Stringer EM, Vladutiu CJ, Batra P, Stringer JS, Menard MK. Operationalizing 17α-464 

Hydroxyprogesterone Caproate to Prevent Recurrent Preterm Birth: Definitions, Barriers, and Next 465 

Steps. Obstet Gynecol.2016;128:1397-1402. 466 

17. Norman JE, Marlow N, Messow CM, Shennan A, Bennett PR, Thornton S, Robson SC, 467 

McConnachie A, Petrou S, Sebire N, Lavender T, Whyte S, Norrie J, OPPTIMUM studygroup. 468 

Vaginal progesterone prophylaxis for preterm birth (the OPPTIMUM study): a multicentre, 469 

randomised, double-blind trial. Lancet.2016;387:2106-16. 470 

18. O'Brien JM, Adair CD, Lewis DF, Hall DR, Defranco EA, Fusey S, Soma-Pillay P, Schackis R, 471 

Eller D, Trivedi Y, Vanburen G, Khandelwal M, Trofatter K, Vidyadhari D, Vijayaraghavan J, Weeks 472 

J, Dattel B, Newton E, Chazotte C, Valenzuela G, Calda P, Bsharat M, Creasy GW. Progesterone 473 

vaginal gel for the reduction of recurrent preterm birth: primary results from a randomized, double-474 

blind, placebo-controlled trial. Ultrasound Obstet Gynecol.2007;30:687-96. 475 

19. Owen J, Hankins G, Iams JD, Berghella V, Sheffield JS, Perez-Delboy A, Egermann RS, Wing 476 

DA, Tomlinson M, Silver R, Ramin SM, Guzman ER, Gordon M, How HY, Knudtson EJ, Szychowski 477 

https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=McConnachie%2C+Alex&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Petrou%2C+Stavros&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Sebire%2C+Neil+J&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Lavender%2C+Tina&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Whyte%2C+Sonia&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Norrie%2C+John&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Schackis+R%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Eller+D%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Trivedi+Y%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Vanburen+G%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Khandelwal+M%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Trofatter+K%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Vidyadhari+D%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Vijayaraghavan+J%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Weeks+J%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Weeks+J%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Dattel+B%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Newton+E%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Chazotte+C%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Valenzuela+G%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Calda+P%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Bsharat+M%2E&type=author
https://hds.hebis.de/ubffm/EBSCO/Search?lookfor=Creasy+G%2EW%2E&type=author


18 

 

JM, Cliver, S, Hauth JC. Multicenter randomized trial of cerclage for preterm birth prevention in high-478 

risk women with shortened midtrimester cervical length. Am J Obstet Gynecol.2009;201:375.e1-8. 479 

20. Berghella, V., Keeler SM, To MS, Althuisius SM,Rust OA. Effectiveness of cerclage according to 480 

severity of cervical length shortening: a meta-analysis. Ultrasound Obstet Gynecol, 2010; 35(4):468-481 

73. 482 

21. Fonseca EB, Celik E, Parra M, Singh M, Nicolaides KH; Fetal Medicine Foundation Second 483 

Trimester Screening Group. Progesterone and the risk of preterm birth among women with a short 484 

cervix. N Engl J Med.2007;357:462-9. 485 

22. Hassan SS, Romero R, Vidyadhari D, Fusey S, Baxter JK, Khandelwal M, Vijayaraghavan 486 

J,Trivedi Y, Soma-Pillay P, Sambarey P, Dayal A, Potapov V, O’brien J, Astakhov V, Yuzko O, 487 

Kinzler W, Dattel B, Sehdev H, Mazheika L, Manchulenko D, Gervasi MT, Sullivan L, Conde-488 

Agudelo A, Phillips JA, Creasy GW. PREGNANT Trial. Vaginal progesterone reduces the rate of 489 

preterm birth in women with a sonographic short cervix: a multicenter, randomized, double-blind, 490 

placebo-controlled trial. Ultrasound Obstet Gynecol.2011;38:18-31. 491 

23. Alfirevic Z, Owen J, Carreras Moratonas E, Sharp AN, Szychowski JM, Goya M. Vaginal 492 

progesterone, cerclage or cervical pessary for preventing preterm birth in asymptomatic singleton 493 

pregnant women with a history of preterm birth and a sonographic short cervix. Ultrasound Obstet 494 

Gynecol, 2013; 41:146–151 495 

24. Kyvernitakis I, Khatib R, Stricker N, Arabin B. Is Early Treatment with a Cervical Pessary an 496 

Option in Patients with a History of Surgical Conisation and a Short Cervix? Geburtsh Frauenheilk, 497 

2014;74:1003-1008. 498 

25. Vintzileos AM, Visser GHA. Interventions for women with mid-trimester short cervix: which ones 499 

work? Ultrasound Obstet Gynecol.2017; 49: 295–300 500 

26. Goya M, Pratcorona L, Merced C, Rodó C, Valle L, Romero A, Juan M, Rodriguez A, Monos B, 501 

Santacruz B, Bello-Munos JC, Llurba E, Hiqueras T, Cabero L, Carreras E. Cervical pessary in 502 

pregnant women with a short cervix (PECEP): an open-label randomized controlled trial. Lancet 503 

2012;379:1800-6. 504 



19 

 

27. Liem S, Schuit E, Hegeman M, Bais J, de Boer K, Bloemenkamp K, Brons J, Duvekot H, Bijank 505 

BN, Franssen M, Gaugler I, de Graaf I, Oudijk M, Papatsonis D, Pernet P, Porath M, Scheepers L, 506 

Sikkema M, Sporken J, Visser H, van Wijngaarden W, Woisiki M, van Pampus M, Mol BW, 507 

Bekedam D. Cervical pessaries for prevention of preterm birth in women with a multiple pregnancy 508 

(ProTWIN): a multicentre, open-label randomised controlled trial. Lancet. 2013;382(9901):1341-9.  509 

28. Goya M, de la Calle M, Pratcorona L, Merced C, Rodó C, Munos B,Juan M, Serrano A, Llurba 510 

E, Hiqueras T, Carreras E, Cabero L, Arevalo S, Aviles M, Calero I, Casellas M, Folch M, Garcia I, 511 

Sancjez MA, Sagalá J, Suy A, Magdaleno F, Bartha JL, Pascual JR, Inglés M, Cavallé P; Comas C. 512 

Cervical pessary to prevent preterm birth in women with twin gestation and sonographic short 513 

cervix: a multicenter randomized controlled trial (PECEP-Twins). Am J Obstet Gynecol 514 

2016;214:145-52 515 

29. Abdel-Aleem H, Shaaban OM, Abdel-Aleem MA. Cervical pessary for preventing preterm birth. 516 

The Cochrane database of systematic reviews. 2013(5):CD007873 517 

30. Arabin B, Alfirevic Z. Cervical pessaries for prevention of spontaneous preterm birth: past, 518 

present and future. Ultrasound in obstetrics & gynecology: the official journal of the International 519 

Society of Ultrasound in Obstetrics and Gynecology. 2013;42(4):390-9. 520 

31. http://www.globalobstetricsnetwork.org/projects , [Stand 21.11.2017, 10:15] 521 

32. http://www.dr-arabin.de/cerclage-pessare [Stand 21.11.2017, 08:45] 522 

33. Book: Blickstein I, Keith LG. (2005) Multiple Pregnancy: Epidemiology, Gestation, and Perinatal 523 

Outcome. 2nd edition, London: CRC Press.  524 

34. Berghella V, Rafael TJ, Szychowski JM, Rust OA, Owen J. Cerclage for short cervix on 525 

ultrasonography in women with singleton gestations and previous preterm birth: a metaanalysis. 526 

Obstet Gynecol, 2011;117:663-71.  527 

35. Van ’t Hooft J, Duffy J, Daly M, Williamson PR, Meher S, Thom E, Saade GR, Alfirevic Z, Mol 528 

BWJ, Khan KS, Global Obstetrics Network (GONet). A Core Outcome Set for Evaluation of 529 

Interventions to Prevent Preterm Birth. Am J Obstet Gynecol 2016;27:49-58 530 

36. Van ’t Hooft J. et al. Pessary for prevention of preterm birth in twin pregnancy with short cervix: 531 

3-year follow-up study. Ultrasound Obstet Gynecol. 2018 May;51(5):621-628 532 

http://www.globalobstetricsnetwork.org/projects
http://www.dr-arabin.de/cerclage-pessare
https://www.ncbi.nlm.nih.gov/pubmed/29468770


20 

 

37.https://www.castoredc.com/?gclid=EAIaIQobChMI8d3l3eLD2wIVQY0bCh1iXwScEAAYASAAEgJ533 

GLfD_BwE download 16.03.2018, 13.05 534 

38. Steenis LJP, Verhoeven M, Hessen DJ, van Baar AL. Parental and professional assessment of 535 

early child development: The ASQ-3 and the Bayley-III-NL. Early Human Development. 2015; 536 

91:217–225  537 

39. Sidor, A et al. Wirksamkeit des Präventionsprojekts „Keiner fällt durchs Netz“ (KfdN) in 538 

Modellprojektstandorten im Saarland. Zeitschrift für Entwicklungspsychologie und Pädagogische 539 

Psychologie. 2016; 48:1-13 540 

40. Nicolaides KH, Syngelaki A, Poon LC, Catalina de Paco Matallana, Plasencia W, Molina FS, 541 

Picciarelli G, Tul N, Celik E, Lau TK, Conturso R. Cervical pessary placement for prevention of 542 

preterm birth in unselected twin pregnancies: a randomized controlled trial. Am J Obstet Gynecol. 543 

2016;214(1):3 e1-9.  544 

41. Kodjebacheva GD, Sabo T. Influence of premature birth on the health conditions, receipt of 545 

special education and sport participation of children aged 6-17 years in the USA. J Public 546 

Health (Oxf) 2015. Office for National Statistics. Gestationspecific infant mortality, 2012. Available 547 

at: http://www.ons.gov.uk/ons/rel/child-health/gestation-specific-infant-mortality-in-englandand-548 

wales/2012/stb-gestation-specific-infantmortality-2012.html. Accessed Feb. 8, 2015. 549 

42. Hall ES, Greenberg JM, Estimating community-level costs of preterm birth. Public Health 550 

2016;141:222-228 551 

 552 

https://www.castoredc.com/?gclid=EAIaIQobChMI8d3l3eLD2wIVQY0bCh1iXwScEAAYASAAEgJGLfD_BwE
https://www.castoredc.com/?gclid=EAIaIQobChMI8d3l3eLD2wIVQY0bCh1iXwScEAAYASAAEgJGLfD_BwE

