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ABSTRACT

Objective: We aim to assess which variables are associated with recruitment failure of
Obstetrical & Gynaecological RCTs, leading to an extension of the study period.

Design: Nationwide study.

Setting: A cohort of RCTs supported by the trial centre of the Dutch Consortium of
Obstetrics and Gynaecology.

Population: We included 83 RCTs that recruited patients between March 15t 2003 and
December 15t 2023.

Main outcome measures: Main outcome was recruitment target not achieved within six
months after the pre-planned recruitment period. Secondary outcomes were recruitment
target not achieved within an extension period of at least twelve months and premature
termination of the trial. In all RCTs, we collected information on variables with a potential
effect on recruitment failure, recorded at five levels; patient, doctor, participating centre,
study organisation and study design

Results: In total, 46 of 83 RCTs (55%) did not achieve their targeted recruitment within the
pre-planned study period with a maximal extension period of 6 months. The most relevant
variables for recruitment failure in multivariable risk prediction modelling were presence of a
no-treatment arm (where treatment is standard clinical practice), a compensation fee of less
than 200 euros per included patient, funding of less than 350.000 euros, while a preceding
pilot study lowered this risk.

Conclusions: We identified that the presence of a no-treatment arm, low funding and a low
compensation fee per included patient were the most relevant risk factors for recruitment
failure within the pre-planned period, while a preceding pilot study lowered this risk.
Awareness of these variables is important when designing future studies.

Funding: Centre for Reproductive Medicine, Amsterdam University Medical Centres.

Key words: recruitment, randomised controlled trials, obstetrics, gynaecology
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Introduction

Randomised controlled trials (RCTs) are considered to be the best strategy in evaluating the
effectiveness of medical interventions and they maintain a dominant position in the hierarchy
of medical evidence(1). RCT outcomes are most often adopted into (inter) national clinical
guidelines and have great influence on daily routine clinical practice. Unfortunately, obtaining
evidence from RCTs is often hampered by failure to recruit enough patients within the pre-
planned study period, leading to premature termination of the trial or extension of the study
period(2).

Overall, a longer recruitment period may result in a shortage of resources possibly impacting
the quality of the trial, limit the institutional capacity to start new RCTs, result in a trial that
tries to answer a question that is no longer relevant, or result in premature termination of the
study, thus hindering a conclusion with sufficient statistical power(3).

Premature termination due to poor recruitment has been estimated to occur in 9-10% of all
RCTs(4-6). Variables that have been associated with these kind of poor recruitment are an
overestimation of the number of eligible patients, a preference for one of the interventions by
the patients, a high burden of the tested intervention for the patients, an unclear trial design,
strict eligibility criteria, a lack of logistic support or a lack of funding(7-10).

While the variables that may result in poor recruitment leading to premature termination of
the trial are known, much less is known on variables related to recruitment failure within the
pre-planned study period, leading to extension of the study period.

The one study to investigate this matter, explored factors associated with recruitment in a
cohort of 114 multicentre RCTs in more than nine clinical areas, including cancer, cardiology
and obstetrics & gynaecology (18 RCTs had a clinical area classified as ‘other’), and funded
by two public bodies in the United Kingdom; the UK Medical Research Council (MRC) and
the Health Technology Assessment (HTA) Programme(6). RCTs that were funded by the
MRC (as compared with the HTA) and were in the clinical area ‘cancer’, had better chances
of good recruitment, which was a marginally statistically significant association. The vast

heterogeneity of RCTs included in that study hampered the identification of other variables
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associated with poor recruitment and did not allow the authors to provide useful advice for
improvement.

To assess factors that are associated with recruitment failure within the pre-planned study
period, we performed a nationwide cohort study of RCTs within the homogeneous setting of
the Dutch Consortium of Obstetrics & Gynaecology in the Netherlands. Such knowledge is
crucial for researchers, trial centres and funding agencies to prevent this type of recruitment

failure.
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Methods

Study design

This study was designed as a nationwide cohort study and included all multicentre RCTs
carried out within the Dutch Consortium for Women’s Health Research, embedded within the
professional society, i.e. Dutch Society of Obstetrics and Gynaecology (NVOG)(11). The
Dutch Consortium for Women’s Health Research facilitated studies in obstetrics,
gynaecology and reproductive medicine.

Within the consortium, participating clinical centres are both academic and non-academic
hospitals. RCTs conducted within the Consortium are supported by a clinical trial centre
(https://zorgevaluatienederland.nl/), a multidisciplinary trial bureau with methodologists, data
managers, contract managers and trial managers. The trial centre staff supports research
groups by advising on the budget, logistics, methods, and ethics approval, developing
electronic case record forms, performing contract management and monitoring, creating the
interim reports for the data safety and monitoring board and providing advice on the
statistical analyses. The findings in our manuscript were reported according to the STROBE

guideline(12).

Study population

We included finalized multicentre RCTs supported by the clinical trial centre and performed
within the Dutch Consortium for Women’s Health Research, between March 15t 2003 and
December 15t 2023. We excluded studies with an observational design, single centre RCTs,
RCTs initiated outside the Netherlands, RCTs with a cluster or parallel study design, RCTs
that never actually started, RCTs in which inclusion of patients was still ongoing and RCTs
prematurely discontinued for other reasons than poor recruitment, for example due to safety

issues after an interim analysis.

Outcome measures
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Main outcome was recruitment target not achieved within 6 months after the pre-planned
recruitment period. These RCTs were defined as RCTs with recruitment failure. The pre-
planned recruitment period was documented by the principal investigator before the start of
the trial. Secondary outcomes included recruitment target not achieved within an extension
period of at least 12 months and premature termination of the trial (defined as stopping with
including patients before the recruitment target was achieved). All studies that recruited
during the COVID-19 pandemic received 6 months extension of their recruitment period.

In all RCTs, we collected information on variables with a potential effect on recruitment
failure, identified after a scoping review. We recorded variables at five levels; patient, doctor,

participating centre, study organisation and study design (Appendix 1).

Statistical analysis

For the primary outcome, we used the planned recruitment period as documented in the
General Assessment and Registration form, a form that needs to be submitted to the ethical
committee before actual start of the study. If we could not get access to this form, we
retrieved this information from the main investigator and/or used the data mentioned in the
protocol of the study. The actual recruitment period was calculated as the time between the
first and last inclusion date.

We checked the continuous potential variables with spline curve analysis. We dichotomised
on basis of the spline curve and used the median when the spline suggested a straight line.
We used logistic regression to evaluate the association between potential variables of
recruitment failure and expressed these as odds ratios (OR) with corresponding 95%
confidence intervals (Cl).

To further explore the most relevant risk factors for recruitment failure multivariable risk
prediction modelling was done by using both forward and backward stepwise logistic
regression including all predictors at once (entry p=0.2 and exclusion p=0.1).

We used SPSS® (IBM 2019, USA) software for all statistical analyses (version 25).
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Ethics approval
Our study focussed on logistics and design issues and did not include patients as study

participants. Consequently, we did not need ethical approval for this study.

Transparency statement

All authors had full access to all the data in the study and the corresponding author had final
responsibility for the decision to submit for publication. The manuscript is an honest, accurate
and transparent account of the study being reported, no important aspects of the study have
been omitted, and any discrepancies from the study as originally planned have been

explained.

Role of the funding source
This study was supported by a small departmental grant of the Centre for Reproductive

Medicine, Amsterdam University Medical Centres, location AMC.

Public and patient involvement

No patients or members of the public were involved in this study since the study did not

concern patients directly.
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Results

Between March 15t 2003 and December 1st 2023 189 studies started recruitment and were
assessed for eligibility. Of these, 106 studies did not fulfil our inclusion criteria, such that in
total 83 RCTs were included in the analyses (Figure 1). Characteristics of the included
studies are summarized in Table 1. Fifteen RCTs did not have funding at all (18%). A more

detailed list of all RCTs can be found as supplementary file Appendix 2(13-89).

Primary and secondary outcomes

In total, 46 of 83 RCTs (55%) did not achieve their targeted recruitment within the pre-
planned study period with a maximal extension period of 6 months (Table 2). Recruitment
was not achieved within the pre-planned study period with a maximal extension period of 12
months in 41 RCTs (49%). Of these 41 RCTs, 29 studies had a total recruitment period of up
to five years, and 12 RCTs finished their recruitment within five to ten years.

Nineteen RCTs (23%) stopped prematurely due to recruitment issues. Of these 19 RCTs,
four studies reached 0 to 10% of their recruitment target, six studies 10 to 20%, two studies
20 to 30%, five studies 30 to 60% and two studies reached 70 to 80% of their planned
recruitment target.

The mean recruitment period was 50 months (range 12-96 months) for RCTs with
recruitment failure versus 31 months (range 12-91 months) for RCTs without recruitment
failure. Twenty-two RCTs had a recruitment period of over 48 months. The actual absolute
recruitment rate was 4.5 inclusions per month in RCTs with recruitment failure compared to

18.5 inclusions per month in RCTs without recruitment failure (p<0.001).

Potential variables of recruitment failure
The association of the potential variables with RCTs with recruitment failure i.e. RCTs that
did not achieve their recruitment target within the pre-planned study period with a maximal

extension period of 6 months, is shown in Table 3.
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Variables associated with higher chances on recruitment failure were presence of a no-
treatment arm, having a design with more than two arms, funding, a compensation fee of
less than 200 euros per included patient, funding of less than 350.000 euros and having
more than four inclusion criteria. One variable associated with lower chances on recruitment
failure was a preceding pilot study. The most relevant variables for recruitment failure in
multivariable risk prediction modelling were presence of a no-treatment arm (OR 4.95, 95%
Cl 1.18 to 20.80), a compensation fee of less than 200 euros per included patient (OR 2.90,
95% CI 1.02 to 8.25)), funding of less than 350.000 euros (OR 2.99, 95% CI 1.05 to 8.51),
while a preceding pilot study lowered the risk for treatment failure (OR 0.21, 95% CI 0.05 to
0.83).

When we compared the 41 RCTs that did not achieve their recruitment target within the pre-
planned study period with a maximal extension period of 12 months, with the 42 RCTs that
completed recruitment within that period, the described associations with treatment failure
remained comparable in direction and size.

The most relevant variables for stopping prematurely were the absence of a preceding pilot
study and having a no-treatment arm. None of the 19 RCTs that stopped prematurely had
performed a pilot study (0%), compared to 17 of the 62 RCTs that completed recruitment
(27%). Ten of the 19 RCTs that stopped prematurely had a no-treatment arm (52%),
compared to eight of the 64 RCTs that completed recruitment (12.5%) (OR 6.13, 95% CI

1.98 to 19.06).
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Discussion

Main findings

In this nationwide cohort study, 46 of 83 included RCTs (55%) did not achieve their
recruitment target within the pre-planned study period with a maximal extension period of six
months. RCTs that had a no-treatment arm, low funding and low financial compensation per
included patient were at risk to experience this type of recruitment failure, while a preceding
pilot study lowered this risk. Upon extension of the pre-planned study period from six to
twelve months, 41 RCTs (49%) still did not achieve the pre-planned recruitment target.

Nineteen RCTs (23%) were stopped prematurely because of recruitment issues.

Strenghts and limitations

Our study has a number of strengths. First, we investigated recruitment failure in 83 RCTs
embedded within the Dutch Consortium for Women’s Health Research — and thus within one
homogeneous discipline - with support and monitoring by the clinical trial centre. This
allowed us to standardize several important aspects, like trial management and logistics,
data collection and data monitoring. Second, we were able to assess all variables with a
potential association with poor recruitment as described in literature; type of investigation,
placebo-controlled study, treatment versus no treatment, whether the intervention was new
or only available in the trial, whether the study was blinded or if there were any competing
RCTs, number of study arms, number of inclusion and exclusion criteria, whether a pilot
study was performed, number of participating centres and funding and compensation per
included patient.

The main limitation of our study is the number of trials. Obviously, if we could have accessed
an even larger cohort of trials, we might have been able to identify more potential variables
for recruitment failure. A further limitation may be that within our study we focussed on
objective variables, such as trial logistics and design issues. Other aspects, like patients’ or
practitioners’ perspectives, which may affect recruitment as well were beyond the scope of

our study.
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Interpretation

The design of a no-treatment arm where treatment is standard clinical practice was
associated with recruitment failure. This design is particularly relevant, since we may be
over-treating patients while we are actually in equipoise on whether the intervention is
effective at all. Possibly, in this design specifically, the preference of the doctor or patient
might play a role in the laborious recruitment. A no treatment arm was also associated with
stopping prematurely, supporting its relevance as a risk factor. In our study ten (52%) of 19
RCTs that stopped prematurely had a no-treatment arm where in current clinical practice
treatment is expected.

Two typical examples of RCTs with such a design that stopped prematurely were a trial that
compared intrauterine insemination (IUl) with expectant management in couples with
unexplained subfertility, and a trial that compared immediate delivery with temporizing
management in women between 27+5 and 33+5 weeks of gestation admitted for early-onset
severe preeclampsia with or without HELLP syndrome(33, 81).

Not very surprisingly, the lack of funding and compensation fee per included patient was
associated with recruitment failure. Twelve studies with recruitment failure had no funding at
all, compared with three studies without recruitment failure. In combination with our outcome
that extending the recruitment period from six to twelve months did not increase the numbers
of RCTs that reached their pre-planned sample size, this has important clinical, logistic and
financial consequences. RCTs may reach their recruitment target, but in 12 RCTs in our
study, recruitment took up to ten years. It implies that when recruitment is doomed to fail, it
may reach its required sample size in the end, but at the expense of a lot of endurance and
extra funding by a willing sponsor. On the other hand, RCTs can still be of extreme clinical
importance if the research question is — and remains — relevant. This is shown by a trial that
investigated low-molecular-weight heparin in women with recurrent pregnancy loss and
inherited thrombophilia, which took 7,5 years to recruit, but results were eagerly awaited and

eventually published in a high impact journal(15).
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A preceding pilot study lowers recruitment failure, while a study design with more than two
arms or more than four inclusion criteria might increase the chance of recruitment failure,
although with a wide confidence interval due to small numbers. We think that a preceding
pilot study helps to notice and resolve potential issues before start of the actual study, while
a study design with more than two arms or more than four inclusion criteria could result in an
overly complex recruitment process. In a review of the literature on factors limiting the quality
and progress of RCTs not hampered by recruitment failure, a straightforward study protocol
and data collection as well as careful planning were also identified as key factors for
completion(90).

A competing study was not associated with a lower chance on recruitment failure, which is
the opposite of what we expected. We hypothesize that when more RCTs in the same field
are recruiting patients at the same time, clinicians are more aware of the possibility of
including patients in a particular RCT, or when one RCT recruits rapidly, this might be

“contagious” for the other RCTs.

It is important to note that our results should not withhold clinicians from conducting RCTs on
these research questions. Investigating the efficacy and safety of treatments and providing
robust evidence can be of the utmost importance. Although it is known that the results of
randomized and nonrandomized studies have a good correlation, nonrandomized studies
tend to show larger treatment effects, and thus observational studies can be good adjunct to
RCTs, but they cannot replace them(91, 92). More importantly, our study shows that also
RCTs with recruitment that takes many years answer highly relevant clinical questions and
can truly make a big difference in the clinical field. Principal investigators, sponsors and all
who are participating in an RCT should be aware of the variables associated with poor
recruitment, and that with dedication and persistence the RCT could be successfully

completed and published.

Conclusion
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To conclude, RCTs with a no-treatment arm, low funding, low financial compensation per
included patient are more likely to experience recruitment failure, while a preceding pilot
study lowers this chance. We propose that investigators and grant providers consider these
issues before the actual start of the study, to improve the chances of recruitment success. If
a relevant trial is destined to have a suspected long recruitment period, it seems wise to
ponder on the question whether to start the trial, or to accept a longer recruitment period with

all its consequences.

Acknowledgements:
The authors would like to thank all the clinical and principal investigators of the included
RCTs for cooperating in data collection, and Maya Kruijt, policy advisor Zorgevaluatie

Nederland, for her advice.

Disclosure of interest:

MG reports department research and educational grants from Guerbet and Ferring (location
VUmc) outside the submitted work. BWM reports grants from NHMRC, personal fees from
ObsEva, personal fees from Merck KGaA, personal fees from Guerbet, personal fees from

iGenomix, outside the submitted work.

Contribution to Authorship:

JFWR, MvW, MCW and RGD conceived the study. JFWR and RC did the scope review,
selected the potential variables, and collected the data. Differences of opinion and questions
regarding the data were resolved with MvW. JFWR was responsible for the data. JFWR, RC
and MvW analysed the data. JFWR, MvW, MG and FvdV drafted the manuscript, supported
by BWM. All authors contributed to the critical revision of the paper and approved the final

manuscript.

Reference list:

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 36

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

-

* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

Page 15 of 36

oNOYTULT D WN =

316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365

BMJ Open

14

1. Concato J, Shah N, Horwitz RI. Randomized, controlled trials, observational studies,
and the hierarchy of research designs. The New England journal of medicine.
2000;342(25):1887-92.

2. Hamulyak EN, de Jong PG, Scheres LJJ, Ewington LJ, Middeldorp S, Quenby S,
Goddijn M. Progress of the ALIFE2 study: A dynamic road towards more evidence. Thromb
Res. 2020;190:39-44.

3. Al-Shahi Salman R, Beller E, Kagan J, Hemminki E, Phillips RS, Savulescu J, et al.
Increasing value and reducing waste in biomedical research regulation and management.
Lancet. 2014;383(9912):176-85.

4, Chapman SJ, Shelton B, Mahmood H, Fitzgerald JE, Harrison EM, Bhangu A.
Discontinuation and non-publication of surgical randomised controlled trials: observational
study. BMJ (Clinical research ed). 2014;349:26870.

5. Kasenda B, von Elm E, You J, Bliimle A, Tomonaga Y, Saccilotto R, et al.
Prevalence, Characteristics, and Publication of Discontinued Randomized Trials. JAMA.
2014;311(10):1045-52.

6. McDonald AM, Knight RC, Campbell MK, Entwistle VA, Grant AM, Cook JA, et al.
What influences recruitment to randomised controlled trials? A review of trials funded by two
UK funding agencies. Trials. 2006;7:9.

7. Mills EJ, Seely D, Rachlis B, Griffith L, Wu P, Wilson K, et al. Barriers to
participation in clinical trials of cancer: a meta-analysis and systematic review of patient-
reported factors. The Lancet Oncology. 2006;7(2):141-8.

8. Ellis PM. Attitudes towards and participation in randomised clinical trials in oncology:
a review of the literature. Annals of oncology : official journal of the European Society for
Medical Oncology. 2000;11(8):939-45.

9. Abraham NS, Young JM, Solomon MJ. A systematic review of reasons for nonentry
of eligible patients into surgical randomized controlled trials. Surgery. 2006;139(4):469-83.
10.  Lasagna L. Problems in publication of clinical trial methodology. Clin Pharmacol
Ther. 1979;25(5 Pt 2):751-3.

11. [An assessment of Dutch obstetrics: implementation of 6 randomised trials within a
national network]. Ned Tijdschr Geneeskd. 2007;151(13):771-5.

12. Elm Ev, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke JP.
Strengthening the reporting of observational studies in epidemiology (STROBE) statement:
guidelines for reporting observational studies. BMJ (Clinical research ed).
2007;335(7624):806-8.

13. Kop PAL, van Wely M, Nap A, Soufan AT, de Melker AA, Mol BWJ, et al.
Intracervical insemination versus intrauterine insemination with cryopreserved donor sperm
in the natural cycle: a randomized controlled trial. Hum Reprod. 2022;37(6):1175-82.

14. Kaandorp SP, Goddijn M, van der Post JA, Hutten BA, Verhoeve HR, Hamulyak K, et
al. Aspirin plus heparin or aspirin alone in women with recurrent miscarriage. The New
England journal of medicine. 2010;362(17):1586-96.

15. Quenby S, Booth K, Hiller L, Coomarasamy A, de Jong PG, Hamulyék EN, et al.
Heparin for women with recurrent miscarriage and inherited thrombophilia (ALIFE2): an
international open-label, randomised controlled trial. Lancet. 2023;402(10395):54-61.

16. Kaandorp JJ, Benders MJ, Schuit E, Rademaker CM, Oudijk MA, Porath MM, et al.
Maternal allopurinol administration during suspected fetal hypoxia: a novel neuroprotective
intervention? A multicentre randomised placebo controlled trial. Arch Dis Child Fetal
Neonatal Ed. 2015;100(3):F216-23.

17. Lim AC, Schuit E, Bloemenkamp K, Bernardus RE, Duvekot JJ, Erwich J, et al. 17a-
hydroxyprogesterone caproate for the prevention of adverse neonatal outcome in multiple
pregnancies: a randomized controlled trial. Obstet Gynecol. 2011;118(3):513-20.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415

BMJ Open

15

18. Zaat T, de Bruin JP, Goddijn M, van Baal M, Benneheij S, Brandes M, et al. Home-
based monitoring of ovulation to time frozen embryo transfers in the Netherlands (Antarctica-
2): an open-label, nationwide, randomised, non-inferiority trial. Lancet.
2023;402(10410):1347-55.

19. Vis JY, van Baaren GJ, Wilms FF, Oudijk MA, Kwee A, Porath MM, et al.
Randomized comparison of nifedipine and placebo in fibronectin-negative women with
symptoms of preterm labor and a short cervix (APOSTEL-I Trial). Am J Perinatol.
2015;32(5):451-60.

20. Roos C, Spaanderman ME, Schuit E, Bloemenkamp KW, Bolte AC, Cornette J, et al.
Effect of maintenance tocolysis with nifedipine in threatened preterm labor on perinatal
outcomes: a randomized controlled trial. Jama. 2013;309(1):41-7.

21. van Vliet EOG, Nijman TAJ, Schuit E, Heida KY, Opmeer BC, Kok M, et al.
Nifedipine versus atosiban for threatened preterm birth (APOSTEL I1I): a multicentre,
randomised controlled trial. Lancet. 2016;387(10033):2117-24.

22.  Nijman TA, van Vliet EO, Naaktgeboren CA, Oude Rengerink K, de Lange TS, Bax
ClJ, et al. Nifedipine versus placebo in the treatment of preterm prelabor rupture of
membranes: a randomized controlled trial: Assessment of perinatal outcome by use of
tocolysis in early labor-APOSTEL IV trial. Eur J Obstet Gynecol Reprod Biol. 2016;205:79-
84.

23. Klumper J, Breebaart W, Roos C, Naaktgeboren CA, van der Post J, Bosmans J, et al.
Study protocol for a randomised trial for atosiban versus placebo in threatened preterm birth:
the APOSTEL 8 study. BMJ open. 2019;9(11):¢029101.

24, Landman A, de Boer MA, Visser L, Nijman TAJ, Hemels MAC, Naaktgeboren CN, et
al. Evaluation of low-dose aspirin in the prevention of recurrent spontaneous preterm labour
(the APRIL study): A multicentre, randomised, double-blinded, placebo-controlled trial.
PLoS Med. 2022;19(2):e1003892.

25. Custers IM, Flierman PA, Maas P, Cox T, Van Dessel TJ, Gerards MH, et al.
Immobilisation versus immediate mobilisation after intrauterine insemination: randomised
controlled trial. BMJ (Clinical research ed). 2009;339:b4080.

26. Dancet EAF, D'Hooghe TM, Dreischor F, van Wely M, Laan ETM, Lambalk CB, et
al. The 'Pleasure&Pregnancy' web-based interactive educational programme versus expectant
management in the treatment of unexplained subfertility: protocol for a randomised controlled
trial. BMJ open. 2019;9(7):025845.

27. van der Ploeg JM, Oude Rengerink K, van der Steen A, van Leeuwen JH,
Stekelenburg J, Bongers MY, et al. Transvaginal prolapse repair with or without the addition
of a midurethral sling in women with genital prolapse and stress urinary incontinence: a
randomised trial. Bjog. 2015;122(7):1022-30.

28. van der Ploeg JM, Oude Rengerink K, van der Steen A, van Leeuwen JH, van der
Vaart CH, Roovers JP. Vaginal prolapse repair with or without a midurethral sling in women
with genital prolapse and occult stress urinary incontinence: a randomized trial. Int
Urogynecol J. 2016;27(7):1029-38.

29. Dreyer K, Lier MC, Emanuel MH, Twisk JW, Mol BW, Schats R, et al. Hysteroscopic
proximal tubal occlusion versus laparoscopic salpingectomy as a treatment for hydrosalpinges
prior to IVF or ICSI: an RCT. Hum Reprod. 2016;31(9):2005-16.

30.  Boers KE, Vijgen SM, Bijlenga D, van der Post JA, Bekedam DJ, Kwee A, et al.
Induction versus expectant monitoring for intrauterine growth restriction at term: randomised
equivalence trial (DIGITAT). BMJ (Clinical research ed). 2010;341:c7087.

31. Mol F, van Mello NM, Strandell A, Strandell K, Jurkovic D, Ross J, et al.
Salpingotomy versus salpingectomy in women with tubal pregnancy (ESEP study): an open-
label, multicentre, randomised controlled trial. Lancet. 2014;383(9927):1483-9.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 36

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

Page 17 of 36

oNOYTULT D WN =

416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463

BMJ Open

16

32.  Vodegel EV, Zwolsman SE, Vollebregt A, Duijnhoven RG, Bosmans JE, Speksnijder
L, et al. Cost-Effectiveness of perioperative Vaginally Administered estrogen in
postmenopausal women undergoing prolapse surgery (EVA trial): study protocol for a
multicenter double-blind randomized placebo-controlled trial. BMC Womens Health.
2021;21(1):439.

33, Wessel JA, Mochtar MH, Besselink DE, Betjes H, de Bruin JP, Cantineau AEP, et al.
Expectant management versus IUI in unexplained subfertility and a poor pregnancy prognosis
(EXTIUI study): a randomized controlled trial. Hum Reprod. 2022;37(12):2808-16.

34.  van Welie N, van Rijswijk J, Dreyer K, van Hooff MHA, de Bruin JP, Verhoeve HR,
et al. Can hysterosalpingo-foam sonography replace hysterosalpingography as first-choice
tubal patency test? A randomized non-inferiority trial. Hum Reprod. 2022;37(5):969-79.

35. Voormolen DN, DeVries JH, Sanson RME, Heringa MP, de Valk HW, Kok M, et al.
Continuous glucose monitoring during diabetic pregnancy (GlucoMOMS): A multicentre
randomized controlled trial. Diabetes Obes Metab. 2018;20(8):1894-902.

36.  Dreyer K, van Rijswijk J, Mijatovic V, Goddijn M, Verhoeve HR, van Rooij IAJ, et al.
Oil-Based or Water-Based Contrast for Hysterosalpingography in Infertile Women. The New
England journal of medicine. 2017;376(21):2043-52.

37. Bistervels IM, Buchmiiller A, Wiegers HMG, F NA, Tardy B, Donnelly J, et al.
Intermediate-dose versus low-dose low-molecular-weight heparin in pregnant and post-
partum women with a history of venous thromboembolism (Highlow study): an open-label,
multicentre, randomised, controlled trial. Lancet. 2022;400(10365):1777-87.

38. Koopmans CM, Bijlenga D, Groen H, Vijgen SM, Aarnoudse JG, Bekedam DJ, et al.
Induction of labour versus expectant monitoring for gestational hypertension or mild pre-
eclampsia after 36 weeks' gestation (HYPITAT): a multicentre, open-label randomised
controlled trial. Lancet. 2009;374(9694):979-88.

39, Broekhuijsen K, van Baaren GJ, van Pampus MG, Ganzevoort W, Sikkema JM,
Woiski MD, et al. Immediate delivery versus expectant monitoring for hypertensive disorders
of pregnancy between 34 and 37 weeks of gestation (HYPITAT-II): an open-label,
randomised controlled trial. Lancet. 2015;385(9986):2492-501.

40. Vervoort AJ, Van der Voet LF, Witmer M, Thurkow AL, Radder CM, van Kesteren
PJ, et al. The HysNiche trial: hysteroscopic resection of uterine caesarean scar defect (niche)
in patients with abnormal bleeding, a randomised controlled trial. BMC Womens Health.
2015;15:103.

41. Keulen JK, Bruinsma A, Kortekaas JC, van Dillen J, Bossuyt PM, Oudijk MA, et al.
Induction of labour at 41 weeks versus expectant management until 42 weeks (INDEX):
multicentre, randomised non-inferiority trial. BMJ (Clinical research ed). 2019;364:1344.

42. Bensdorp AJ, Tjon-Kon-Fat RI, Bossuyt PM, Koks CA, Oosterhuis GJ, Hoek A, et al.
Prevention of multiple pregnancies in couples with unexplained or mild male subfertility:
randomised controlled trial of in vitro fertilisation with single embryo transfer or in vitro
fertilisation in modified natural cycle compared with intrauterine insemination with controlled
ovarian hyperstimulation. BMJ (Clinical research ed). 2015;350:g7771.

43, Bakker JJ, Verhoeven CJ, Janssen PF, van Lith JM, van Oudgaarden ED,
Bloemenkamp KW, et al. Outcomes after internal versus external tocodynamometry for
monitoring labor. The New England journal of medicine. 2010;362(4):306-13.

44, Rutten MJ, van Meurs HS, van de Vrie R, Gaarenstroom KN, Naaktgeboren CA, van
Gorp T, et al. Laparoscopy to Predict the Result of Primary Cytoreductive Surgery in Patients
With Advanced Ovarian Cancer: A Randomized Controlled Trial. J Clin Oncol.
2017;35(6):613-21.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512

BMJ Open

17

45.  Mutsaerts MA, van Oers AM, Groen H, Burggraaff JM, Kuchenbecker WK, Perquin
DA, et al. Randomized Trial of a Lifestyle Program in Obese Infertile Women. The New
England journal of medicine. 2016;374(20):1942-53.

46. Weiss NS, Nahuis MJ, Bordewijk E, Oosterhuis JE, Smeenk JM, Hoek A, et al.
Gonadotrophins versus clomifene citrate with or without intrauterine insemination in women
with normogonadotropic anovulation and clomifene failure (M-OVIN): a randomised, two-
by-two factorial trial. Lancet. 2018;391(10122):758-65.

47, Beelen P, van den Brink MJ, Herman MC, Geomini P, Dekker JH, Duijnhoven RG, et
al. Levonorgestrel-releasing intrauterine system versus endometrial ablation for heavy
menstrual bleeding. Am J Obstet Gynecol. 2021;224(2):187.e1-.e10.

48. Oderkerk TJ, Beelen P, Geomini P, Herman MC, Leemans JC, Duijnhoven RG, et al.
Endometrial ablation plus levonorgestrel releasing intrauterine system versus endometrial
ablation alone in women with heavy menstrual bleeding: study protocol of a multicentre
randomised controlled trial; MIRA2 trial. BMC Womens Health. 2022;22(1):257.

49.  Lemmers M, Verschoor MA, Oude Rengerink K, Naaktgeboren C, Opmeer BC,
Bossuyt PM, et al. MisoREST: surgical versus expectant management in women with an
incomplete evacuation of the uterus after misoprostol treatment for miscarriage: a randomized
controlled trial. Hum Reprod. 2016;31(11):2421-7.

50. Grooten 1J, Koot MH, van der Post JA, Bais JM, Ris-Stalpers C, Naaktgeboren C, et
al. Early enteral tube feeding in optimizing treatment of hyperemesis gravidarum: the
Maternal and Offspring outcomes after Treatment of HyperEmesis by Refeeding (MOTHER)
randomized controlled trial. Am J Clin Nutr. 2017;106(3):812-20.

51. Oudshoorn SC, van Tilborg TC, Eijkemans MJC, Oosterhuis GJE, Friederich J, van
Hooff MHA, et al. Individualized versus standard FSH dosing in women starting IVF/ICSI:
an RCT. Part 2: The predicted hyper responder. Hum Reprod. 2017;32(12):2506-14.

52. van Tilborg TC, Torrance HL, Oudshoorn SC, Eijkemans MJC, Koks CAM, Verhoeve
HR, et al. Individualized versus standard FSH dosing in women starting IVF/ICSI: an RCT.
Part 1: The predicted poor responder. Hum Reprod. 2017;32(12):2496-505.

53. van der Vaart LR, Vollebregt A, Milani AL, Lagro-Janssen AL, Duijnhoven RG,
Roovers JWR, van der Vaart CH. Effect of Pessary vs Surgery on Patient-Reported
Improvement in Patients With Symptomatic Pelvic Organ Prolapse: A Randomized Clinical
Trial. Jama. 2022;328(23):2312-23.

54. van Hanegem N, Breijer MC, Slockers SA, Zafarmand MH, Geomini P, Catshoek R,
et al. Diagnostic workup for postmenopausal bleeding: a randomised controlled trial. Bjog.
2017;124(2):231-40.

55. Labrie J, Berghmans BL, Fischer K, Milani AL, van der Wijk I, Smalbraak DJ, et al.
Surgery versus physiotherapy for stress urinary incontinence. The New England journal of
medicine. 2013;369(12):1124-33.

56. van der Ham DP, van der Heyden JL, Opmeer BC, Mulder AL, Moonen RM, van
Beek JH, et al. Management of late-preterm premature rupture of membranes: the
PPROMEXIL-2 trial. Am J Obstet Gynecol. 2012;207(4):276.e1-10.

57.  van der Ham DP, Vijgen SM, Nijhuis JG, van Beek JJ, Opmeer BC, Mulder AL, et al.
Induction of labor versus expectant management in women with preterm prelabor rupture of
membranes between 34 and 37 weeks: a randomized controlled trial. PLoS Med.
2012;9(4):e1001208.

58. van Kempen LEM, van Teeffelen AS, de Ruigh AA, Oepkes D, Haak MC, van
Leeuwen E, et al. Amnioinfusion Compared With No Intervention in Women With Second-
Trimester Rupture of Membranes: A Randomized Controlled Trial. Obstet Gynecol.
2019;133(1):129-36.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 36

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

Page 19 of 36

oNOYTULT D WN =

513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561

BMJ Open

18

59. Jozwiak M, Oude Rengerink K, Benthem M, van Beek E, Dijksterhuis MG, de Graaf
IM, et al. Foley catheter versus vaginal prostaglandin E2 gel for induction of labour at term
(PROBAAT trial): an open-label, randomised controlled trial. Lancet. 2011;378(9809):2095-
103.

60. Ten Eikelder ML, Oude Rengerink K, Jozwiak M, de Leeuw JW, de Graaf IM, van
Pampus MG, et al. Induction of labour at term with oral misoprostol versus a Foley catheter
(PROBAATH-II): a multicentre randomised controlled non-inferiority trial. Lancet.
2016;387(10028):1619-28.

61. van der Meulen JF, Bongers MY, Coppus S, Bosmans JE, Maessen JMC, Oude
Rengerink K, et al. The (cost) effectiveness of procedural sedation and analgesia versus

general anaesthesia for hysteroscopic myomectomy, a multicentre randomised controlled trial:

PROSECCO trial, a study protocol. BMC Womens Health. 2019;19(1):46.

62. Liem S, Schuit E, Hegeman M, Bais J, de Boer K, Bloemenkamp K, et al. Cervical
pessaries for prevention of preterm birth in women with a multiple pregnancy (ProTWIN): a
multicentre, open-label randomised controlled trial. Lancet. 2013;382(9901):1341-9.

63. van Zijl MD, Koullali B, Naaktgeboren CA, Schuit E, Bekedam DJ, Moll E, et al.
Pessary or Progesterone to Prevent Preterm delivery in women with short cervical length: the
Quadruple P randomised controlled trial. BMC Pregnancy Childbirth. 2017;17(1):284.

64. Freeman LM, Bloemenkamp KW, Franssen MT, Papatsonis DN, Hajenius PJ,
Hollmann MW, et al. Patient controlled analgesia with remifentanil versus epidural analgesia
in labour: randomised multicentre equivalence trial. BMJ (Clinical research ed).
2015;350:h846.

65. Coolen AWM, van Oudheusden AMJ, Mol BWJ, van Eijndhoven HWF, Roovers
JWR, Bongers MY. Laparoscopic sacrocolpopexy compared with open abdominal
sacrocolpopexy for vault prolapse repair: a randomised controlled trial. Int Urogynecol J.
2017;28(10):1469-79.

66. Enklaar RA, Schulten SFM, van Eijndhoven HWF, Weemhoff M, van Leijsen SAL,
van der Weide MC, et al. Manchester Procedure vs Sacrospinous Hysteropexy for Treatment
of Uterine Descent: A Randomized Clinical Trial. Jama. 2023;330(7):626-35.

67. Detollenaere RJ, den Boon J, Stekelenburg J, IntHout J, Vierhout ME, Kluivers KB,
van Eijndhoven HW. Sacrospinous hysteropexy versus vaginal hysterectomy with suspension
of the uterosacral ligaments in women with uterine prolapse stage 2 or higher: multicentre
randomised non-inferiority trial. BMJ (Clinical research ed). 2015;351:h3717.

68. van Hoogenhuijze NE, Mol F, Laven JSE, Groenewoud ER, Traas MAF, Janssen
CAH, et al. Endometrial scratching in women with one failed IVF/ICSI cycle-outcomes of a
randomised controlled trial (SCRaTCH). Hum Reprod. 2021;36(1):87-98.

69. Bui BN, Torrance HL, Janssen C, Cohlen B, de Bruin JP, den Hartog JE, et al. Does
endometrial scratching increase the rate of spontaneous conception in couples with
unexplained infertility and a good prognosis (Hunault > 30%)? Study protocol of the
SCRaTCH-OFO trial: a randomized controlled trial. BMC Pregnancy Childbirth.
2018;18(1):511.

70. Kieslinger DC, Vergouw CG, Ramos L, Arends B, Curfs M, Slappendel E, et al.
Clinical outcomes of uninterrupted embryo culture with or without time-lapse-based embryo
selection versus interrupted standard culture (SelecTIMO): a three-armed, multicentre,
double-blind, randomised controlled trial. Lancet. 2023;401(10386):1438-46.

71. van de Laar R, Kruitwagen RF, Zusterzeel PL, Van Gorp T, Massuger LF.
Correspondence: Premature Stop of the SOCceR Trial, a Multicenter Randomized Controlled
Trial on Secondary Cytoreductive Surgery: Netherlands Trial Register Number: NTR3337.
Int J Gynecol Cancer. 2017;27(1):2.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611

BMJ Open

19

72. van Barneveld E, Veth VB, Sampat JM, Schreurs AMF, van Wely M, Bosmans JE, et
al. SOMA-trial: surgery or medication for women with an endometrioma? Study protocol for
a randomised controlled trial and cohort study. Hum Reprod Open. 2020;2020(1):hoz046.
73. Westerhuis M, Visser GHA, Moons KGM, van Beek E, Benders MJ, Bijvoet SM, et
al. Cardiotocography plus ST analysis of fetal electrocardiogram compared with
cardiotocography only for intrapartum monitoring: a randomized controlled trial. Obstet
Gynecol. 2010;115(6):1173-80.

74. Balkenende EME, Dahhan T, Beerendonk CCM, Fleischer K, Stoop D, Bos AME, et
al. Fertility preservation for women with breast cancer: a multicentre randomized controlled
trial on various ovarian stimulation protocols. Hum Reprod. 2022;37(8):1786-94.

75.  Molenaar NM, Brouwer ME, Burger H, Kamperman AM, Bergink V, Hoogendijk
WIG, et al. Preventive Cognitive Therapy With Antidepressant Discontinuation During
Pregnancy: Results From a Randomized Controlled Trial. J Clin Psychiatry. 2020;81(4).

76. de Wit L, Rademaker D, Voormolen DN, Akerboom BMC, Kiewiet-Kemper RM,
Soeters MR, et al. SUGAR-DIP trial: oral medication strategy versus insulin for diabetes in
pregnancy, study protocol for a multicentre, open-label, non-inferiority, randomised
controlled trial. BMJ open. 2019;9(8):¢029808.

77. Danhof NA, van Wely M, Repping S, Koks C, Verhoeve HR, de Bruin JP, et al.
Follicle stimulating hormone versus clomiphene citrate in intrauterine insemination for
unexplained subfertility: a randomized controlled trial. Hum Reprod. 2018;33(10):1866-74.
78. van Dijk MM, Vissenberg R, Fliers E, van der Post JAM, van der Hoorn MP, de
Weerd S, et al. Levothyroxine in euthyroid thyroid peroxidase antibody positive women with
recurrent pregnancy loss (T4LIFE trial): a multicentre, randomised, double-blind, placebo-
controlled, phase 3 trial. Lancet Diabetes Endocrinol. 2022;10(5):322-9.

79.  Mourits MJ, Bijen CB, Arts HJ, ter Brugge HG, van der Sijde R, Paulsen L, et al.
Safety of laparoscopy versus laparotomy in early-stage endometrial cancer: a randomised
trial. The Lancet Oncology. 2010;11(8):763-71.

80. Cornelisse S, Ramos L, Arends B, Brink-van der Vlugt JJ, de Bruin JP, Curfs MH, et
al. Comparing the cumulative live birth rate of cleavage-stage versus blastocyst-stage embryo
transfers between IVF cycles: a study protocol for a multicentre randomised controlled
superiority trial (the ToF trial). BMJ open. 2021;11(1):e042395.

81. Duvekot JJ, Duijnhoven RG, van Horen E, Bax CJ, Bloemenkamp KW, Brussé IA, et
al. Temporizing management vs immediate delivery in early-onset severe preeclampsia
between 28 and 34 weeks of gestation (TOTEM study): An open-label randomized controlled
trial. Acta Obstet Gynecol Scand. 2021;100(1):109-18.

82. van Os MA, van der Ven Al, Kleinrouweler CE, Schuit E, Kazemier BM, Verhoeven
ClJ, et al. Preventing Preterm Birth with Progesterone in Women with a Short Cervical Length
from a Low-Risk Population: A Multicenter Double-Blind Placebo-Controlled Randomized
Trial. Am J Perinatol. 2015;32(10):993-1000.

83. Rikken JFW, Kowalik CR, Emanuel MH, Bongers MY, Spinder T, Jansen FW, et al.
Septum resection versus expectant management in women with a septate uterus: an
international multicentre open-label randomized controlled trial. Hum Reprod.
2021;36(5):1260-7.

84. van de Laar RLO, Hothuis W, Duijnhoven RG, Polinder S, Melchers WIG, van
Kemenade FJ, et al. Adjuvant VACcination against HPV in surgical treatment of Cervical
Intra-epithelial Neoplasia (VACCIN study) a study protocol for a randomised controlled trial.
BMC Cancer. 2020;20(1):539.

85. van Leijsen SA, Kluivers KB, Mol BW, Broekhuis SR, Milani FL, van der Vaart CH,
et al. Protocol for the value of urodynamics prior to stress incontinence surgery (VUSIS)
study: a multicenter randomized controlled trial to assess the cost effectiveness of

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20 of 36

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

Page 21 of 36

oNOYTULT D WN =

612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635

BMJ Open

20

urodynamics in women with symptoms of stress urinary incontinence in whom surgical
treatment is considered. BMC Womens Health. 2009;9:22.

86. van Leijsen SAL, Kluivers KB, Mol BWJ, Hout J, Milani AL, Roovers JWR, et al.
Value of urodynamics before stress urinary incontinence surgery: a randomized controlled
trial. Obstet Gynecol. 2013;121(5):999-1008.

87. Kroese JA, van der Velde M, Morssink LP, Zafarmand MH, Geomini P, van Kesteren
P, et al. Word catheter and marsupialisation in women with a cyst or abscess of the Bartholin
gland (WoMan-trial): a randomised clinical trial. Bjog. 2017;124(2):243-9.

88. Prick BW, Jansen AJ, Steegers EA, Hop WC, Essink-Bot ML, Uyl-de Groot CA, et al.
Transfusion policy after severe postpartum haemorrhage: a randomised non-inferiority trial.
Bjog. 2014;121(8):1005-14.

89. van Leijsen SA, Kluivers KB, Mol BW, Broekhuis SR, Milani AL, Bongers MY, et al.
Can preoperative urodynamic investigation be omitted in women with stress urinary
incontinence? A non-inferiority randomized controlled trial. Neurourol Urodyn.
2012;31(7):1118-23.

90. Prescott RJ, Counsell CE, Gillespie WJ, Grant AM, Russell IT, Kiauka S, et al.
Factors that limit the quality, number and progress of randomised controlled trials. Health
technology assessment (Winchester, England). 1999;3(20):1-143.

91. Ioannidis JP, Haidich AB, Pappa M, Pantazis N, Kokori SI, Tektonidou MG, et al.
Comparison of evidence of treatment effects in randomized and nonrandomized studies.
Jama. 2001;286(7):821-30.

92.  Pocock SJ, Elbourne DR. Randomized trials or observational tribulations? N Engl J
Med. 2000;342(25):1907-9.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Figure 1. Flow diagram of studies

Assessed for eligibility (n=189)

Excluded trials (n=106):

- Ongoing (n=7)

- Not initiated in the Netherlands (n=10)

- Cluster design (n=4)

- Observational design (n=38)

- Not within the Dutch consortium (n=26)

- Prematurely discontinued for reasons other

A 4

Eligible RCTs (n=83) g‘_anlrecmittmeznt fza)ilure* (n=5)
- Ingle centre (n=

- Other design** (n=7)
- Never actually started (n=7)

A 4

Analysed RCT’s (n=83)

*In four studies on advice of the Data Safety Monitoring Board due to potential safety issues, and in
one study because of revised insights based on new evidence.

**One study was a follow-up study of an RCT, three were implementation studies, one was a study to
develop a decision tool, and one was a preference study.
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Table 1. Characteristics of the included studies

Characteristic n (%)

Research area

Obstetrics 32 (38)

Reproductive medicine 28 (34)

Oncology 5 (6) |
(Uro)gynaecology 18 (22) |
Tested intervention |
Drugs 20 (24) |
Surgery 20 (24) |
Infertility treatments 20 (24) |
Obstetrical treatments 12 (15) ‘
Gynaecological treatments 2(2.4)

Diagnostic strategy 6 (7.2) ‘
Tested intervention |
Existing intervention 69 (83) |
New intervention 14 (17) |

Tested intervention

Only available in study 17 (20)

Available outside study 66 (80) |

\

Blinding 18 (22) }

No blinding 65 (78) o

n

@

Number of arms =3

2 77 (93) g

>2 6 (7) o

. %3

Pilot study 17 (20) =2

No pilot study 66 (80) L

o

=

Recruiting centres ,;

Only Dutch centres 70 (84) ™

Including foreign centres 13 (16) E

Funding 68 (82) |
No funding 15 (18)
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Table 2. Recruitment details in the studies with recruitment failure and those with

successful recruitment

Recruitment No recruitment p-value
failure failure
(n=46) (n=37)
Actual recruitment in months,
mean (SD) 50 (20) 31 (12) <0.001
0 - 12 months, n (%) 2 (5) 1 (3) <0.001
12 - 24 months, n (%) 3 (5) 6 (16)
2 -3 years, n (%) 8 (18) 24 (69)
3 -4 years, n (%) 14 (29) 6 (13)
> 4 years, n (%) 19 (45) 0 0
Actual recruitment rate/month 45  (0.33 - 39) 18.5 (4-189) <0.001

median (range)
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1 S E
2 s X
3 Table 3. Association with potential variables 2 §
4 2 o
5 Recruitment a &
6 —
7 Failure No failure OR (95% CI) Adjusted OR (95% g)*
o m
8 (n=46) (n=37) s
= D <
?O Variables potentially associated with higher recruitment failure %g N
TON
11 No treatment arm** 15 (33%) 3 (8%) 5.48 (1.45 - 20.77) 495 (1.18 - 2§§0§
>
g Arms > 2 5 (11%) 1 (3%) 4.39 (0.49 — 39.35) 29
X c3
14 No funding vs funding 12 (26%) 3 (8%) 4.00 (1.04- 15.45) %’;g S’_,
=0
1 2 Compensation <€200 30 (65%) 12 (32%) 3.91 (1.56 — 9.78) 2.90 (1.02 - &BR
[T
17 Funding <350.000 31 (67%) 13 (35%) 3.82 (1.53 - 9.52) 2.99 (1.05 - 859
3w
18 Inclusion criteria>4 17 (37%) 6 (16%) 3.03 (1.05 -8.74) 5@2
19 k]
20 Participating centres >25 17 (38%) 12 (32%) 1.27 (0.51 - 3.16) ‘i' ;,
21 Surgical intervention 14 (30%) 9 (24%) 1.17 (0.72 -1.90) = %’
22 %. S
23 é >
24 Variables potentially associated with lower recruitment failure » S
;2 Pilot study 4 (9%) 13 (35%) 0.18 (0.05— 0.60) 0.21 (0.05— 0383%
27 New intervention 5 (11%) 9 (24%) 0.38 (0.12 - 1.25) i §
Q
28 Competing studies*** 11 (24%) 13 (35%) 0.58 (0.22 — 1.51) -~ ©
29 =
30 Blinding 8 (17%) 10 (27%) 0.57 (0.20 — 1.63) =
o
31 Exclusion criteria <5 23 (50%) 23 (58%) 0.82 (0.32-2.09) g ﬁ
2 2 o
23 Intervention available only in 9 (20%) 8 (22%) 0.88 (0.30 — 2.57) 3 o
Q
34 trial >
35 - @
36 Data are in n (%) 3
*Applying both forward and backward step-wise logistic regression on all variables (entry p>0.2, exclusion p>0.1) @
37 **In these randomised controlled trials (RCTs) no treatment was provided, when in daily practice, treatment was the st@dard
;2 ***During the recruitment phase of these RCTs, there was another RCT that recruited patients with the same inclusion griteria
«Q
40 g
41 _g
42 <
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Appendix 1. List of variables recorded at five levels

Level Variable
Patient Were patients blinded or non-blinded
Doctor Financial reimbursement for including patients

Participating centre
Study organisation

Study design

Setting (hospital, primary care, mixed)

Number of participating centres

International versus national study

Publication of results

Funding

Was the intervention new or existing (common practice)?
Was the intervention only available in the study setting?
Was there a competing study during the recruitment phase (including
the same study population within the same timeframe)?
Was there a pilot study?

Original and final sample size

Subspecialisation

Arms of the study

Intervention type (surgery, medication, treatment)

No treatment arm where treatment was the standard
Placebo controlled

Number of inclusion criteria

Number of exclusion criteria
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Z Appendix 2. Detailed list of all included studies 2 3
2 o
5 Name study Study population Tested Comparison 1 Comparison 2 k? Publication Funding in euros
6 intervention s o
7 Studies with recruitment failure E mS
8 S
9 Obstetrics 2
10 23S
11 APOSTEL-IV Women with preterm Drugs Nifdipine Placebo 5(31) Furop Jof Obst& 0
12 pre-labour rupture °2 ¥5yn and Repr
13 without contractions of o Biology 2016
14 membranes 24-34 239
S5=8
15 weeks 22
16 APOSTEL Vi Women with threatened  Obstetrical Treatment with Placebo 2 S Not yet (analyzing 1,400,000
17 preterm birth treatments atosiban for 48 5> dlata)
18 (gestational age 30-34 hours g m i
19 weeks) 52
20 DIGITAT Women with intra- Obstetrical Induction of labour Expectant e §MJ 2010 400,000
2 uterine growth restriction treatments management § 3
2 beyond 36 weeks 5 S
23 gestation g @
4 GLUCOMOMS Pregnant women with Obstetrical Intermittent use of Standard treatment @ @Diabetes Obes 300,000
type 1 or 2 diabetes treatments retrospective o _-3metab 2018
25 undergoing insulin continuous glucose a g
26 therapy <16 or > 30 monitoring § 3
27 weeks 5 S
28 HighLow Pregnant women witha  Drugs Weigh-adjusted Fixed low-dose low- - d4:ancet 2022 1,600,000
29 history of venous intermediate-dose molecular-weight § 2
30 thromboembolism heparin heparin 2 B
31 HYPITAT-II Women with non-severe  Obstetrical Immediate delivery Expectant S rbancet 2015 355,432
32 hypertensive disorders treatments (induction of labour management until 375 Q
33 of pregnant 34-37 weeks or caesarean section weeks of gestaton ¥ o
34 gestation >
35 INDEX Low risk women with an  Obstetrical Induction of labour Expectant BMJ 2019 670,870
36 uncomplicated singleton  treatments management until 42 §
37 pregnancy at 41 weeks weeks w
38 IUPC Women in whom Obstetrical Internal External monitoring NEJIM 2010 0
39 induced of augmented treatments tocodynamometry g
40 labour was required B
41 g
42 o
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PPROMEXIL-3

QP singletons

SIMPLE-III

STOPORGO

Sugardip

TOTEM

TRIPLE P

Women with a singleton
pregnancy and preterm
pre-labour rupture of the
membranes 16-24
weeks gestation with
oligohydramnios
Women with a short
cervix <35mm in a
singleton and <38 mm in
a multiple pregnancy
Term nulliparous women
with a singleton
pregnancy and a child in
cephalic presentation
and the Freidman
partogram action line is
crossed after regular
interventions

Pregnant women
gestational age <16
weeks who use SSRIs
without clinically relevant
depressive symptoms

Women with GDM who
do not reach target
glycaemic control with
modification of diet 16-
34 weeks gestation
Women with severe
preeclampsia, 28-34
weeks

Women with a singleton
pregnancy without a
history of preterm birth
and a cervix length < 30
mm
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Transabdominal
amnion infusion

Cervical pessary

Caesarean section

Preventive cognitive
therapy with gradual
guided
discontinuation of
SSRis under
medical
management

Oral glucose
lowering drugs

Induction of labour

Progesterone

o =

< 35

S 3

=

=S

S B

o o

_ (o]

> ~
No intervention 2 Pbstetrics &

= zaynaecology

a 2019

=

;5

@ m 2

@D >
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Progesterone 5 2Submitted

g30
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Expectant ¢ v Ynpublished
management, waiting;
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crossed
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WOMB

Women with acute
anaemia 12-24 hours
postpartum without
severe anaemic
symptoms or
comorbidities

Reproductive medicine

AID

ALIFE

ALIFE2

COSsY

DESH

ESEP

EX-1UI

Women who were
eligible for donor sperm
treatment with
cryopreserved donor
semen

Women with a history of
unexplained recurrent
pregnancy loss

Women with recurrent
pregnancy loss and
inherited thrombophilia
Heterosexual couples
diagnosed with
(relatively) unexplained
subfertility and a good
prognosis

Women aged 18-41
years with uni- or
bilateral ultrasound
visible hydrosalpinges
who were scheduled for
an IVF/ICSI treatment
Women with a
laparoscopically
confirmed tubal
pregnancy and a healthy
contralateral tube
Heterosexual couples
with unexplained
subfertility and a poor

Obstetrical
treatments

Fertility treatments

Drugs

Drugs

Fertility treatments

Fertility treatment

Surgery

Fertility treatments

BMJ Open

Red blood cell
transfusion

Intracervical
insemination with
cryopreserved donor
sperm

Aspirin*

Low-molecular-
weight heparin +
standard treatment
6 month web-based
interactive
educational
programme of sex
counselling
Hysteroscopic
proximal occlusion
by intratubal device
placement

Salpingotomy

6 months Ul with
ovarian stimulation

Expectant
management

Intrauterine
insemination

Placebo

Standard treatment

Expectant
management

Laparoscopic

salpingectomy

Salpingectomy

6 months expectant
management
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FOAM

H20LIE

IVF38

M-OVIN

MASTER 1

MASTER 2

MEDIUM2

MISOREST

prognosis for natural
conception

Infertile women who
were scheduled for tubal
patency testing during
fertility work-up

Infertile women who
were undergoing
hysterosalpingography
Subfertile couples
diagnosed with
unexplained or mild
male subfertility in which
the women are 38-42
years old

Women with
normogonadotropic
anovulation not pregnant
after six ovulatory cycles
of clomiphene citrate
Sub fertile couples with
male subfertility, pre-
wash total motile sperm
count 3-10 x 108

Sub fertile couples with
male subfertility, pre-was
total motile sperm count
<3 x 108

Sub fertile couples
undergoing an IVF/ICSI
treatment

Women who had

primary misoprostol
treatment for

miscarriage with
sonographic evidence of
incomplete evacuation of
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SCRATCH OFO

SOMA

STIM

T4life

TRUST

Oncology

LAPOVCA

PARIS

SOCCER

(Uro)gynaecology

CUPIDO-II

the uterus

Women with
unexplained infertility
and a good prognosis for
spontaneous conception
Premenopausal women
with pain and an ovarian
endometrioma

Women 18-43 with
breast cancer who opted
for banking of oocytes or
embryos

Women who were TPO-
Ab positive, 2 or more
pregnancy losses and
TSH normal range
Women with a septate
uterus and a wish to
conceive

Patients with suspected
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ABSTRACT

Objective: We aim to assess which variables are associated with recruitment failure of
obstetrical and gynaecological RCTs, leading to an extension of the study period.

Design: Nationwide study.

Setting: A cohort of RCTs supported by the trial centre of the Dutch Consortium of
Obstetrics and Gynaecology.

Population: We included 83 RCTs that recruited patients between March 15t 2003 and
December 15t 2023.

Main outcome measures: Main outcome was recruitment target not achieved within six
months after the pre-planned recruitment period. Secondary outcomes were recruitment
target not achieved within an extension period of at least twelve months and premature
termination of the trial. In all RCTs, we collected information on variables with a potential
effect on recruitment failure, recorded at five levels; patient, doctor, participating centre,
study organisation and study design

Results: In total, 46 of 83 RCTs (55%) did not achieve their targeted recruitment within the
pre-planned study period with a maximal extension period of 6 months. The most relevant
variables for recruitment failure in multivariable risk prediction modelling were presence of a
no-treatment arm (where treatment is standard clinical practice), a compensation fee of less
than 200 euros per included patient, funding of less than 350.000 euros, while a preceding
pilot study lowered this risk.

Conclusions: We identified that the presence of a no-treatment arm, low funding and a low
compensation fee per included patient were the most relevant risk factors for recruitment
failure within the pre-planned period, while a preceding pilot study lowered this risk.
Awareness of these variables is important when designing future studies.

Funding: Centre for Reproductive Medicine, Amsterdam University Medical Centres.

Key words: recruitment, randomised controlled trials, obstetrics, gynaecology
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Introduction

Randomised controlled trials (RCTs) are are widely regarded as the gold standard for
assessing the effectiveness of medical interventions and hold a leading position in the
hierarchy of medical evidence.[1]. RCT outcomes are most often adopted into (inter) national
clinical guidelines and have great influence on daily routine clinical practice. Unfortunately,
obtaining evidence from RCTs is often hampered by failure to recruit enough patients within
the pre-planned study period, leading to premature termination of the trial or extension of the
study period[2].

Overall, a longer recruitment period may result in a shortage of resources possibly impacting
the quality of the trial, limit the institutional capacity to start new RCTs, can postpone the
availability of beneficial interventions, permit harmful or ineffective interventions to remain in
use for longer than ethically warranted, or result in premature termination of the study, thus
hindering a conclusion with sufficient statistical power[3].

Premature termination due to poor recruitment has been estimated to occur in 9-10% of all
RCTs[4-6]. Variables that have been associated with poor recruitment leading to premature
termination are an overestimation of the number of eligible patients, a preference for one of
the interventions by the patients, a high burden of the tested intervention for the patients, an
unclear trial design, strict eligibility criteria, a lack of logistic support or a lack of funding[7-10].
While the variables that may result in poor recruitment leading to premature termination of
the trial are known, much less is known on variables related to recruitment failure within the
pre-planned study period, leading to extension of the study period.

The one study to investigate this matter, explored factors associated with recruitment in a
cohort of 114 multicentre RCTs in more than nine clinical areas, including cancer, cardiology
and obstetrics and gynaecology (18 RCTs had a clinical area classified as ‘other’), and
funded by two public bodies in the United Kingdom; the UK Medical Research Council (MRC)
and the Health Technology Assessment (HTA) Programme[6]. RCTs that were funded by the
MRC (as compared with the HTA) and were in the clinical area ‘cancer’, had better chances

of good recruitment, which was a marginally statistically significant association. The vast
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heterogeneity of RCTs included in that study hampered the identification of other variables
associated with poor recruitment and did not allow the authors to provide useful advice for
improvement.
To assess factors that are associated with recruitment failure within the pre-planned study
period, we performed a nationwide cohort study of RCTs within the homogeneous setting of
the Dutch Consortium of Obstetrics and Gynaecology in the Netherlands. Such knowledge is
crucial for researchers, trial centres and funding agencies to prevent this type of recruitment
failure.
Strengths and limitations of this study

e Recruitment failure was assessed in RCTs performed within a standardized setting with

support and monitoring by the same clinical trial centre.

e We were able to assess all infrastructural variables with a potential association with
poor recruitment as described in literature

e The study is limited by the number of trials

e The standardized setting may limit the generalisability as many RCTs are conducted in
settings without such an infrastructure.

e Patients’ or practitioners’ perspectives, which may affect recruitment as well were
beyond the scope of our study.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug

R e

e


http://bmjopen.bmj.com/

oNOYTULT D WN =

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

BMJ Open

Methods

Study design

This study was designed as a nationwide cohort study and included all multicentre RCTs
carried out within the Dutch Consortium for Women’s Health Research, embedded within the
professional society, i.e. Dutch Society of Obstetrics and Gynaecology (NVOG)[11]. The
Dutch Consortium for Women’s Health Research facilitated studies in obstetrics,
gynaecology and reproductive medicine.

Within the Consortium, participating clinical centres are both academic and non-academic
hospitals. RCTs conducted within the Consortium are supported by a clinical trial centre
(https://zorgevaluatienederland.nl/), a multidisciplinary trial bureau with methodologists, data
managers, contract managers and trial managers. The trial centre staff supports research
groups by advising on the budget, logistics, methods, and ethics approval, developing
electronic case record forms, performing contract management and monitoring, creating the
interim reports for the data safety and monitoring board and providing advice on the
statistical analyses. The findings in our manuscript were reported according to the STROBE

guideline[12].

Study population

We included finalized multicentre RCTs supported by the clinical trial centre and performed
within the Dutch Consortium for Women’s Health Research, between March 15t 2003 and
December 15t 2023. We excluded studies with an observational design, single centre RCTs,
RCTs initiated outside the Netherlands, RCTs with a cluster or parallel study design, RCTs
that never actually started, RCTs in which inclusion of patients was still ongoing and RCTs
prematurely discontinued for other reasons than poor recruitment, for example due to safety

issues after an interim analysis.

Outcome measures
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Main outcome was recruitment target not achieved within 6 months after the pre-planned
recruitment period. These RCTs were defined as RCTs with recruitment failure. The pre-
planned recruitment period was documented by the principal investigator before the start of
the trial. Secondary outcomes included recruitment target not achieved within an extension
period of at least 12 months and premature termination of the trial (defined as stopping with
including patients before the recruitment target was achieved). All studies that recruited
during the COVID-19 pandemic received 6 months extension of their recruitment period.

In all RCTs, we collected information on variables with a potential effect on recruitment
failure, identified after a scoping review. We recorded variables at five levels; patient, doctor,

participating centre, study organisation and study design (Appendix 1).

Statistical analysis

For the primary outcome, we used the planned recruitment period as documented in the
General Assessment and Registration form, a form that needs to be submitted to the ethical
committee before actual start of the study. If we could not get access to this form, we
retrieved this information from the main investigator and/or used the data mentioned in the
protocol of the study. The actual recruitment period was calculated as the time between the
first and last inclusion date.

We checked the continuous potential variables with spline curve analysis. We dichotomised
on basis of the spline curve and used the median when the spline suggested a straight line.
We used logistic regression to evaluate the association between potential variables of
recruitment failure and expressed these as odds ratios (OR) with corresponding 95%
confidence intervals (Cl).

To further explore the most relevant risk factors for recruitment failure multivariable risk
prediction modelling was done by using both forward and backward stepwise logistic
regression including all predictors at once (entry p=0.2 and exclusion p=0.1).

We used SPSS® (IBM 2019, USA) software for all statistical analyses (version 25).
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Ethics approval
Our study focussed on logistics and design issues and did not include patients as study

participants. Consequently, we did not need ethical approval for this study.

Transparency statement

All authors had full access to all the data in the study and the corresponding author had final
responsibility for the decision to submit for publication. The manuscript is an honest, accurate
and transparent account of the study being reported, no important aspects of the study have
been omitted, and any discrepancies from the study as originally planned have been

explained.

Role of the funding source
This study was supported by a small departmental grant from the Centre for Reproductive

Medicine, Amsterdam University Medical Centres, location AMC.

Public and patient involvement

No patients or members of the public were involved in this study since the study did not

concern patients directly.
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Results

Between March 15t 2003 and December 1st 2023 189 studies started recruitment and were
assessed for eligibility. Of these, 106 studies did not fulfil our inclusion criteria, such that in
total 83 RCTs were included in the analyses (Figure 1). Characteristics of the included
studies are summarized in Table 1. Fifteen RCTs did not have funding at all (18%). A more

detailed list of all RCTs can be found as supplementary file Appendix 2[13-89].

Primary and secondary outcomes

In total, 46 of 83 RCTs (55%) did not achieve their targeted recruitment within the pre-
planned study period with a maximal extension period of 6 months (Table 2). Recruitment
was not achieved within the pre-planned study period with a maximal extension period of 12
months in 41 RCTs (49%). Of these 41 RCTs, 29 studies had a total recruitment period of up
to five years, and 12 RCTs finished their recruitment within five to ten years.

Nineteen RCTs (23%) stopped prematurely due to recruitment issues. Of these 19 RCTs,
four studies reached 0 to 10% of their recruitment target, six studies 10 to 20%, two studies
20 to 30%, five studies 30 to 60% and two studies reached 70 to 80% of their planned
recruitment target.

The mean recruitment period was 50 months (range 12-96 months) for RCTs with
recruitment failure versus 31 months (range 12-91 months) for RCTs without recruitment
failure. Twenty-two RCTs had a recruitment period of over 48 months. The actual absolute
recruitment rate was 4.5 inclusions per month in RCTs with recruitment failure compared to

18.5 inclusions per month in RCTs without recruitment failure (p<0.001).

Potential variables of recruitment failure
The association of the potential variables with RCTs with recruitment failure i.e. RCTs that
did not achieve their recruitment target within the pre-planned study period with a maximal

extension period of 6 months, is shown in Table 3.
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Variables associated with higher chances on recruitment failure were presence of a no-
treatment arm, having a design with more than two arms, a compensation fee of less than
200 euros per included patient, funding of less than 350 000 euros and having more than
four inclusion criteria. One variable associated with lower chances on recruitment failure was
a preceding pilot study. The most relevant variables for recruitment failure in multivariable
risk prediction modelling were presence of a no-treatment arm (OR 4.95, 95% CI 1.18 to
20.80), a compensation fee of less than 200 euros per included patient (OR 2.90, 95% CI
1.02 to 8.25)), funding of less than 350 000 euros (OR 2.99, 95% CI 1.05 to 8.51), while a
preceding pilot study lowered the risk for treatment failure (OR 0.21, 95% CI 0.05 to 0.83).
When we compared the 41 RCTs that did not achieve their recruitment target within the pre-
planned study period with a maximal extension period of 12 months, with the 42 RCTs that
completed recruitment within that period, the described associations with treatment failure
remained comparable in direction and size.

The most relevant variables for stopping prematurely were the absence of a preceding pilot
study and having a no-treatment arm. None of the 19 RCTs that stopped prematurely had
performed a pilot study (0%), compared to 17 of the 62 RCTs that completed recruitment
(27%). Ten of the 19 RCTs that stopped prematurely had a no-treatment arm (52%),
compared to eight of the 64 RCTs that completed recruitment (12.5%) (OR 6.13, 95% CI

1.98 to 19.06).
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Discussion

Main findings

In this nationwide cohort study, 46 of 83 included RCTs (55%) did not achieve their
recruitment target within the pre-planned study period with a maximal extension period of six
months. RCTs that had a no-treatment arm, low funding and low financial compensation per
included patient were at risk to experience this type of recruitment failure, while a preceding
pilot study lowered this risk. Upon extension of the pre-planned study period from six to
twelve months, 41 RCTs (49%) still did not achieve the pre-planned recruitment target.

Nineteen RCTs (23%) were stopped prematurely because of recruitment issues.

Strenghts and limitations

Our study has a number of strengths. First, we investigated recruitment failure in 83 RCTs
embedded within the infrastructure of the Dutch Consortium for Women’s Health Research —
and thus within one homogeneous discipline — with support and monitoring by the clinical trial
centre. This allowed us to standardize several important aspects, like trial management and
logistics, data collection and data monitoring. Second, we were able to assess all variables
with a potential association with poor recruitment as described in literature; type of
investigation, placebo-controlled study, treatment versus no treatment, whether the
intervention was new or only available in the trial, whether the study was blinded or if there
were any competing RCTs, number of study arms, number of inclusion and exclusion criteria,
whether a pilot study was performed, number of participating centres and funding and
compensation per included patient.

The main limitation of our study is the number of trials. Obviously, if we could have accessed
an even larger cohort of trials, we might have been able to identify more potential variables
for recruitment failure. Furthermore, our study was done within a standardized setting which
may limit the generalisability as many RCTs are conducted in settings without such an
infrastructure. A further limitation may be that within our study we focussed on objective

variables, such as trial logistics and design issues. Other aspects, like patients’ or
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practitioners’ perspectives, which may affect recruitment as well were beyond the scope of
our study.

In our trials, when the target number was high, the prevalence was high as well. When
writing up our protocol, it was decided that this should not be in input variable. We did an
post-hoc analysis and found no impact of target number on failure.

Interpretation

The design of a no-treatment arm where treatment is standard clinical practice was
associated with recruitment failure. This design is particularly relevant, since we may be
over-treating patients while we are actually in equipoise on whether the intervention is
effective at all. Possibly, in this design specifically, the preference of the doctor or patient
might play a role in the laborious recruitment. A no treatment arm was also associated with
stopping prematurely, supporting its relevance as a risk factor. In our study ten (52%) of 19
RCTs that stopped prematurely had a no-treatment arm where in current clinical practice
treatment is expected.

Not very surprisingly, the lack of funding and compensation fee per included patient was
associated with recruitment failure. Twelve studies with recruitment failure had no funding at
all, compared with three studies without recruitment failure. Along with our finding that
extending the recruitment period from six to twelve months did only slightly increase the
number of RCTs achieving their pre-planned sample size, this has significant clinical,
logistical, and financial implications.RCTs may reach their recruitment target, but in 12 RCTs
in our study, recruitment took up to ten years. It implies that when recruitment is doomed to
fail, it may reach its required sample size in the end, but at the expense of a lot of endurance
and extra funding by a willing sponsor. On the other hand, RCTs can still be of extreme
clinical importance if the research question is — and remains — relevant. This is shown by a
trial that investigated low-molecular-weight heparin in women with recurrent pregnancy loss
and inherited thrombophilia, which took 7,5 years to recruit, but results were eagerly awaited

and eventually published in a high impact journal[15].
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A preceding pilot study lowers recruitment failure, while a study design with more than two
arms or more than four inclusion criteria might increase the chance of recruitment failure,
although with a wide confidence interval due to small numbers. We believe that conducting a
preliminary pilot study can help identify and address potential challenges before the actual
study begins. Our results furthermore suggest that a study design involving more than two
arms or over four inclusion criteria may complicate the recruitment process excessively. In a
review of the literature on factors limiting the quality and progress of RCTs not hampered by
recruitment failure, a straightforward study protocol and data collection as well as careful
planning were also identified as key factors for completion[90].

A competing study was not associated with a lower chance on recruitment failure, which is
the opposite of what we expected. We hypothesize that when more RCTs in the same field
are recruiting patients at the same time, clinicians are more aware of the possibility of
including patients in a particular RCT, or when one RCT recruits rapidly, this might be

“contagious” for the other RCTs.

It is important to note that our results should not withhold clinicians from conducting RCTs.
Investigating the efficacy and safety of treatments and providing robust evidence can be of
the utmost importance. Although it is known that the results of randomized and
nonrandomized studies have a good correlation, nonrandomized studies tend to show larger
treatment effects, and thus observational studies can be good adjunct to RCTs, but they
cannot replace them[91, 92]. More importantly, our study shows that also RCTs with
recruitment that takes many years may answer highly relevant clinical questions and can
truly make a big difference in the clinical field. Principal investigators, sponsors and all who
are participating in an RCT should be aware of the variables associated with poor
recruitment, and that with dedication and persistence the RCT could be successfully
completed and published.

Further research on how to improve recruitment efforts and increase the success of

obstetrical and gynecological RCTs is needed. It would also be relevant to explore
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differences in infrastructure and funding rules and whether these influence recruitment
success. Additionally, future research should investigate the perspectives of both patients
and practitioners on why participants decline to join RCTs. This research could consider
factors such as treatment preferences, as well as patients' fear, anxiety, mistrust in research,

and challenges faced by low-income and non-English-speaking groups.

Conclusion

To conclude, RCTs with a no-treatment arm, low funding, low financial compensation per
included patient are more likely to experience recruitment failure, while a preceding pilot
study lowers this chance. We propose that investigators and grant providers consider these
issues before the actual start of the study, to improve the chances of recruitment success. If
a relevant trial is destined to have a suspected long recruitment period, it seems wise to
ponder on the question whether to start the trial, or to accept a longer recruitment period with

all its consequences.
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3 616 Table 1. Characteristics of the included studies
4 Characteristic n (%)
> Research area
6 Obstetrics 32 (38)
7 Reproductive medicine 28 (34)
8 Oncology 5 (6)
9 (Uro)gynaecology 18 (22)
10
11 Tested intervention
12 Drugs 20 (24)
13 Surgery 20 (24) |
14 Infertility treatments 20 (24) o
15 Obstetrical treatments 12 (15) S
16 Gynaecological treatments 2(2.4) o
17 Diagnostic strategy 6 (7.2) o
18 . . S
19 Tested intervention o |
20 Existing intervention 69 (83) S |
py New intervention 14 (17) s
«Q
22 . . .
23 Tested |r_|terve_nt|on =
24 Only available in study 17 (20) 2
25 Available outside study 66 (80) % |
«
26 Blinding 18 (22) T
27 No blinding 65 (78) c
28 o m
29 Number of arms 2 8.
30 2 77 (93) 55
31 >2 6 (7) g3
32 = o
33 Pilot study 17 (20) ey
34 No pilot study 66 (80) 25
35 5%
36 Recruiting centres ol
37 Only Dutch centres 70 (84) 8
38 Including foreign centres 13 (16) 3T
39 20
40 Funding 68 (82) @
41 No funding 15 (18) >
42 617 g
43 618 5
44 @
45 2
46 o
47 3
48 2
49 T
50 s
51 s
52 e
53 o
54 S
55 ¢
56
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59
60 ‘
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Table 2. Recruitment details in the studies with recruitment failure and those

with successful recruitment
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Recruitment No recruitment p-value
failure failure
(n=46) (n=37)
Actual recruitment in months,
mean (SD) 50 (20) 31 (12) <0.001
0 - 12 months, n (%) 2 (5) 1 (3) <0.001
12 - 24 months, n (%) 3 (5) 6 (16)
2 -3 years, n (%) 8 (18) 24 (69)
3 -4 years, n (%) 14 (29) 6 (13)
>4 years, n (%) 19 (45) 0 0
Actual recruitment rate/month 4.5 (0.33 - 39) 18.5 (4-189) <0.001

median (range)
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2 8
1 S E
2 s X
3 e 2 3
g 623  Table 3. Association with potential variables S 9
Recruitment SN
6 S o
7 Failure No failure OR (95% ClI) Adjusted OR (g5n°_l/gC)*
8 _ _ loR=
9 (n=46) (n=37) ; 53
10 Variables potentially associated with higher recruitment failure §“§ §
[}
:; No treatment arm** 15 (33%) 3 (8%) 5.48 (1.45 - 20.77) 4.95 (1.18 — 20383})
13 Arms > 2 5 (11%) 1 (3%) 4.39 (0.49 — 39.35) § ;mg
14 No funding vs funding 12 (26%) 3 (8%) 4.00 (1.04 —15.45) ) 3 é;,
1 Qq
12 Compensation < €200 30 (65%) 12 (32%) 3.91 (1.56 — 9.78) 2.90 (1.02 —‘;_;B%E.)
17 Funding < €350.000 31 (67%) 13 (35%) 3.82 (1.53 - 9.52) 299 (1.05 —?%i)
=.m
12 Inclusion criteria > 4 17 (37%) 6 (16%) 3.03 (1.05 — 8.74) ERGES
-G
20 Participating centres > 25 17 (38%) 12 (32%) 1.27 (0.51 - 3.16) i S
;; Surgical intervention 14 (30%) 9 (24%) 1.17 (0.72 — 1.90) 3 §
23 5 S
24 Variables potentially associated with lower recruitment failure '% 3
25 ¢
26 Pilot study 4 (9%) 13 (35%) 0.18 (0.05 — 0.60) 0.21 (0.05 —@.8%)
27 New intervention 5 (11%) 9 (24%) 0.38 (0.12 - 1.25) R
28 2 2
29 Competing studies™* 11 (24%) 13 (35%) 0.58 (0.22 — 1.51) § §
30 Blinding 8 (17%) 10 (27%) 0.57 (0.20 - 1.83) g E
g; Exclusion criteria < 5 23 (50%) 23 (58%) 0.82 (0.32-2.09) fg_’ B
33 Intervention available only in 9 (20%) 8 (22%) 0.88 (0.30 — 2.57) & §
34 trial >
35 : @
36 624 Data are in n (%) a
37 625 *Applying both forward and backward step-wise logistic regression on all variables (entry p>0.2, exclusion p>0.1) g

38 626  **In these randomised controlled trials (RCTs) no treatment was provided, when in daily practice, treatment was the stagdard
39 627  ***During the recruitment phase of these RCTs, there was another RCT that recruited patients with the same inclusiongriteria

628
40
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Figure 1. Flow diagram of studies

Assessed for eligibility (n=189)

Page 24 of 35

L ]
Eligible RCTs (n=83)

Excluded trials (n=106):

Ongoing (n=7)

Not initiated in the Netherlands (n=10)
Cluster design (n=4)

Observational design (n=38)

Not within the Dutch consortium (n=26)
Prematurely discontinued for reasons other
than recruitment failure* (n=5)

Single centre (n=2)

Other design** (n=7)

Never actually started (n=7)

Analysed RCT’s (n=83)

*In four studies on advice of the Data Safety Monitoring Board due to potential safety issues, and in

one study because of revised insights based on new evidence.

**One study was a follow-up study of an RCT, three were implementation studies, one was a study to

develop a decision tool, and one was a preference study.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

1ybBrrAduo Ag poTosT101d

‘salbojouyoa) Jejiwis pue ‘Buiures |v ‘Buiuiw elEp pue 1x3] 0] palejal sasn o) Buipn|oul

* (s3gv) Inaladns juswaublasug

R e

e


http://bmjopen.bmj.com/

Page 25 of 35

oNOYTULT D WN =

BMJ Open

Appendix 1. List of variables recorded at five levels

Level Variable
Patient Were patients blinded or non-blinded
Doctor Financial reimbursement for including patients

Participating centre
Study organisation

Study design

Setting (hospital, primary care, mixed)

Number of participating centres

International versus national study

Publication of results

Funding

Was the intervention new or existing (common practice)?
Was the intervention only available in the study setting?
Was there a competing study during the recruitment phase (including
the same study population within the same timeframe)?
Was there a pilot study?

Original and final sample size

Subspecialisation

Arms of the study

Intervention type (surgery, medication, treatment)

No treatment arm where treatment was the standard
Placebo controlled

Number of inclusion criteria

Number of exclusion criteria
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after a cesarean section
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with pelvic organ
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symptoms
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postmenopausal
bleeding, an endometrial
thickness > 4 mm and
benign result from
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eclampsia

Women with
hyperemesis gravidarum
Non-labouring women
with > 24h preterm pre-
labour rupture of
membranes 34-37
weeks gestation
Non-labouring women
with preterm pre-labour
rupture of membranes
Women with an
unfavourable cervix
Women with a term
singleton pregnancy and
an unfavourable cervix
Women with a multiple
pregnancy 12-20 weeks
gestation

Women with an
intermediate to high
obstetric risk with an
intention to deliver
vaginally
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high-risk singleton
pregnancy in cephalic
presentation beyond 36
weeks of gestation
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INES Couples seeking fertility

Obstetrical
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Obstetrical
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BMJ Open
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Induction of labour

Induction of labour
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with ST analysis
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monitoring of
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transvaginal ultrasound
of the uterine cavity who
were scheduled for their
first IVF treatment
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BMI of 29 or higher who
did not conceive
naturally

Women initiating
IVF/ICSI

Women with one
previous failed IVF/ICSI
treatment and planning a
second fresh IVF/ICSI
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Couples undergoing in-
vitro fertilisation or
intracytoplasmic sperm
injection
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unexplained subfertility
and scheduled for a
maximum of four cycles
of Ul with ovarian
stimulation
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treatment

Women with stage |
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Drugs

Surgery

Fertility treatments
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Surgery

BMJ Open

vitro fertilisation with
single embryo
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treatment of
detected intra-cavity
abnormalities before
start IVF

6 month lifestyle-
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preceding 18
months of infertility
treatment

Dose adjustment
according to AFC

Endometrium
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adenocarcinoma or
complex atypical
hyperplasia

Adult female patients
diagnosed with
(histologically proven)
CIN 1I-1ll and treated
with LEEP and no prior
vaccination for HPV

Women with a prolapse
and evident stress
incontinence
Postmenopausal women
undergoing primary
pelvic organ prolapse
surgery POP-Q stage >
2
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menstrual bleeding
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menstrual bleeding who
opt for treatment with
endometrial ablation
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urinary incontinence
Women with
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and no history of pelvic
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ABSTRACT

Objective: We aim to assess which variables are associated with recruitment failure of
obstetrical and gynaecological RCTs, leading to an extension of the study period.

Design: Nationwide study.

Setting: A cohort of RCTs supported by the trial centre of the Dutch Consortium of
Obstetrics and Gynaecology.

Population: We included 83 RCTs that recruited patients between March 15t 2003 and
December 15t 2023.

Main outcome measures: Main outcome was recruitment target not achieved within six
months after the pre-planned recruitment period. Secondary outcomes were recruitment
target not achieved within an extension period of at least twelve months and premature
termination of the trial. In all RCTs, we collected information on variables with a potential
effect on recruitment failure, recorded at five levels; patient, doctor, participating centre,
study organisation and study design.

Results: In total, 46 of 83 RCTs (55%) did not achieve their targeted recruitment within the
pre-planned study period with a maximal extension period of 6 months. The most relevant
variables for recruitment failure in multivariable risk prediction modelling were presence of a
no-treatment arm (where treatment is standard clinical practice), a compensation fee of less
than 200 euros per included patient, funding of less than 350 000 euros, while a preceding
pilot study lowered this risk.

Conclusions: We identified that the presence of a no-treatment arm, low funding and a low
compensation fee per included patient were the most relevant risk factors for recruitment
failure within the pre-planned period, while a preceding pilot study lowered this risk.
Awareness of these variables is important when designing future studies.

Funding: Centre for Reproductive Medicine, Amsterdam University Medical Centres.

Key words: recruitment, randomised controlled trials, obstetrics, gynaecology

Strengths and limitations of this study
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Recruitment failure was assessed in a nationwide collection of RCTs performed within a
standardized setting with support and monitoring by the same clinical trial centre.

This study was able to assess all infrastructural variables with a potential association
with poor recruitment as described in literature.

The study is limited by the number of trials.

The standardized setting may limit the generalisability as many RCTs are conducted in
settings without such an infrastructure.

A limitation of the study was that it did not include patients’ or practitioners’
perspectives, which may affect recruitment as well were.
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Introduction

Randomised controlled trials (RCTs) are are widely regarded as the gold standard for
assessing the effectiveness of medical interventions and hold a leading position in the
hierarchy of medical evidence[1]. RCT outcomes are most often adopted into (inter) national
clinical guidelines and have great influence on daily routine clinical practice. Unfortunately,
obtaining evidence from RCTs is often hampered by failure to recruit enough patients within
the pre-planned study period, leading to premature termination of the trial or extension of the
study period[2].

Overall, a longer recruitment period may result in a shortage of resources possibly impacting
the quality of the trial, limit the institutional capacity to start new RCTs, can postpone the
availability of beneficial interventions, permit harmful or ineffective interventions to remain in
use for longer than ethically warranted, thus hindering a conclusion with sufficient statistical
power(3].

Premature termination due to poor recruitment has been estimated to occur in 9-10% of all
RCTs[4-6]. Variables that have been associated with poor recruitment leading to premature
termination are an overestimation of the number of eligible patients, a preference for one of
the interventions by the patients, a high burden of the tested intervention for the patients, an
unclear trial design, strict eligibility criteria, a lack of logistic support or a lack of funding[7-10].
While the variables that may result in poor recruitment leading to premature termination of
the trial are known, much less is known on variables related to recruitment failure within the
pre-planned study period, leading to extension of the study period.

The one study to investigate this matter, explored factors associated with recruitment in a
cohort of 114 multicentre RCTs in more than nine clinical areas, including cancer, cardiology
and obstetrics and gynaecology (18 RCTs had a clinical area classified as ‘other’), and was
funded by two public bodies in the United Kingdom; the UK Medical Research Council (MRC)
and the Health Technology Assessment (HTA) Programme[6]. RCTs that were funded by the
MRC (as compared with the HTA) and were in the clinical area ‘cancer’, had better chances

of good recruitment, which was a marginally statistically significant association. The vast
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heterogeneity of RCTs included in that study hampered the identification of other variables
associated with poor recruitment and did not allow the authors to provide useful advice for
improvement.

To assess factors that are associated with recruitment failure within the pre-planned study
period, we performed a nationwide cohort study of RCTs within the homogeneous setting of
the Dutch Consortium of Obstetrics and Gynaecology in the Netherlands. Such knowledge is
crucial for researchers, trial centres and funding agencies to prevent this type of recruitment

failure.
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Methods

Study design

This study was designed as a nationwide cohort study and included all multicentre RCTs
carried out within the Dutch Consortium for Women’s Health Research, embedded within the
professional society, i.e. Dutch Society of Obstetrics and Gynaecology (NVOG)[11]. The
Dutch Consortium for Women’s Health Research facilitated studies in obstetrics,
gynaecology and reproductive medicine.

Within the Consortium, participating clinical centres are both academic and non-academic
hospitals. RCTs conducted within the Consortium are supported by a clinical trial centre
(https://zorgevaluatienederland.nl/), a multidisciplinary trial bureau with methodologists, data
managers, contract managers and trial managers. The trial centre staff supports research
groups by advising on the budget, logistics, methods, and ethics approval, developing
electronic case record forms, performing contract management and monitoring, creating the
interim reports for the data safety and monitoring board and providing advice on the
statistical analyses. The findings in our manuscript were reported according to the STROBE

guideline[12].

Study population

We included finalized multicentre RCTs supported by the clinical trial centre and performed
within the Dutch Consortium for Women’s Health Research, between March 15t 2003 and
December 15t 2023. We excluded studies with an observational design, single centre RCTs,
RCTs initiated outside the Netherlands, RCTs with a cluster or parallel study design, RCTs
that never actually started, RCTs in which inclusion of patients was still ongoing and RCTs
prematurely discontinued for other reasons than poor recruitment, for example due to safety

issues after an interim analysis.

Outcome measures
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Main outcome was recruitment target not achieved within 6 months after the pre-planned
recruitment period. These RCTs were defined as RCTs with recruitment failure. The pre-
planned recruitment period was documented by the principal investigator before the start of
the trial. Secondary outcomes included recruitment target not achieved within an extension
period of at least 12 months and premature termination of the trial (defined as stopping with
including patients before the recruitment target was achieved). All studies that recruited
during the COVID-19 pandemic received 6 months extension of their recruitment period.

In all RCTs, we collected information on variables with a potential effect on recruitment
failure, identified after a scoping review. We recorded variables at five levels; patient, doctor,

participating centre, study organisation and study design (Appendix 1).

Statistical analysis

For the primary outcome, we used the planned recruitment period as documented in the
General Assessment and Registration form, a form that needs to be submitted to the ethical
committee before actual start of the study. If we could not get access to this form, we
retrieved this information from the main investigator and/or used the data mentioned in the
protocol of the study. The actual recruitment period was calculated as the time between the
first and last inclusion date.

We checked the continuous potential variables with spline curve analysis. We dichotomised
on basis of the spline curve and used the median when the spline suggested a straight line.
We used univariable logistic regression to evaluate the association between potential
variables of recruitment failure and expressed these as odds ratios (OR) with corresponding
95% confidence intervals (Cl).

To further explore the most relevant risk factors for recruitment failure multivariable risk
prediction modelling was done by using both forward and backward stepwise logistic
regression including all predictors at once (entry p=0.2 and exclusion p=0.1) and expressed
these as adjusted ORs with 95% CI.

We used SPSS® (IBM 2019, USA) software for all statistical analyses (version 25).
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Ethics approval
Our study focussed on logistics and design issues and did not include patients as study

participants. Consequently, we did not need ethical approval for this study.

Transparency statement

All authors had full access to all the data in the study and the corresponding author had final
responsibility for the decision to submit for publication. The manuscript is an honest, accurate
and transparent account of the study being reported, no important aspects of the study have
been omitted, and any discrepancies from the study as originally planned have been

explained.

Role of the funding source

This study was supported by a small departmental grant from the Centre for Reproductive

Medicine, Amsterdam University Medical Centres, location AMC.

Public and patient involvement

No patients or members of the public were involved in this study.
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Results

Between March 15t 2003 and December 1st 2023 189 studies started recruitment and were
assessed for eligibility. Of these, 106 studies did not fulfil our inclusion criteria, such that in
total 83 RCTs were included in the analyses (Figure 1). Characteristics of the included
studies are summarized in Table 1. Fifteen RCTs did not have funding at all (18%). A more

detailed list of all RCTs can be found as supplementary file Appendix 2[13-89].

Primary and secondary outcomes

In total, 46 of 83 RCTs (55%) did not achieve their targeted recruitment within the pre-
planned study period with a maximal extension period of 6 months (Table 2). Recruitment
was not achieved within the pre-planned study period with a maximal extension period of 12
months in 41 RCTs (49%). Of these 41 RCTs, 29 studies had a total recruitment period of up
to five years, and 12 RCTs finished their recruitment within five to ten years.

Nineteen RCTs (23%) stopped prematurely due to recruitment issues. Of these 19 RCTs,
four studies reached 0 to 10% of their recruitment target, six studies 10 to 20%, two studies
20 to 30%, five studies 30 to 60% and two studies reached 70 to 80% of their planned
recruitment target.

The mean recruitment period was 50 months (range 12-96 months) for RCTs with
recruitment failure versus 31 months (range 12-91 months) for RCTs without recruitment
failure. Twenty-two RCTs had a recruitment period of over 48 months. The actual absolute
recruitment rate was 4.5 inclusions per month in RCTs with recruitment failure compared to

18.5 inclusions per month in RCTs without recruitment failure (p<0.001).

Potential variables of recruitment failure
The association of the potential variables with RCTs with recruitment failure i.e. RCTs that
did not achieve their recruitment target within the pre-planned study period with a maximal

extension period of 6 months, is shown in Table 3.
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10

Variables associated with higher chances on recruitment failure were presence of a no-
treatment arm, having a design with more than two arms, a compensation fee of less than
200 euros per included patient, funding of less than 350 000 euros and having more than
four inclusion criteria. One variable associated with lower chances on recruitment failure was
a preceding pilot study. The most relevant variables for recruitment failure in multivariable
risk prediction modelling were presence of a no-treatment arm (OR 4.95, 95% CI 1.18 to
20.80), a compensation fee of less than 200 euros per included patient (OR 2.90, 95% CI
1.02 to 8.25)), funding of less than 350 000 euros (OR 2.99, 95% CI 1.05 to 8.51), while a
preceding pilot study lowered the risk for treatment failure (OR 0.21, 95% CI 0.05 to 0.83).
When we compared the 41 RCTs that did not achieve their recruitment target within the pre-
planned study period with a maximal extension period of 12 months, with the 42 RCTs that
completed recruitment within that period, the described associations with treatment failure
remained comparable in direction and size.

The most relevant variables for stopping prematurely were the absence of a preceding pilot
study and having a no-treatment arm. None of the 19 RCTs that stopped prematurely had
performed a pilot study (0%), compared to 17 of the 62 RCTs that completed recruitment
(27%). Ten of the 19 RCTs that stopped prematurely had a no-treatment arm (52%),
compared to eight of the 64 RCTs that completed recruitment (12.5%) (OR 6.13, 95% CI

1.98 to 19.06).
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Discussion

Main findings

In this nationwide cohort study, 46 of 83 included RCTs (55%) did not achieve their
recruitment target within the pre-planned study period with a maximal extension period of six
months. RCTs that had a no-treatment arm, low funding and low financial compensation per
included patient were at risk to experience this type of recruitment failure, while a preceding
pilot study lowered this risk. Upon extension of the pre-planned study period from six to
twelve months, 41 RCTs (49%) still did not achieve the pre-planned recruitment target.

Nineteen RCTs (23%) were stopped prematurely because of recruitment issues.

Strenghts and limitations

Our study has a number of strengths. First, we investigated recruitment failure in 83 RCTs
embedded within the infrastructure of the Dutch Consortium for Women’s Health Research —
and thus within one homogeneous discipline — with support and monitoring by the clinical trial
centre. This allowed us to standardize several important aspects, like trial management and
logistics, data collection and data monitoring. Second, we were able to assess all variables
with a potential association with poor recruitment as described in literature; type of
investigation, placebo-controlled study, treatment versus no treatment, whether the
intervention was new or only available in the trial, whether the study was blinded or if there
were any competing RCTs, number of study arms, number of inclusion and exclusion criteria,
whether a pilot study was performed, number of participating centres and funding and
compensation per included patient.

The main limitation of our study is the number of trials. Obviously, if we could have accessed
an even larger cohort of trials, we might have been able to identify more potential variables
for recruitment failure. Furthermore, our study was done within a standardized setting which
may limit the generalisability as many RCTs are conducted in settings without such an
infrastructure. A further limitation may be that within our study we focussed on objective

variables, such as trial logistics and design issues. Other aspects, like patients’ or
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practitioners’ perspectives, which may affect recruitment as well were beyond the scope of
our study.

In our trials, when the target number of patients was high, the prevalence was high as well.
When writing up our protocol, it was decided that this prevalence should not be an input
variable. We did an post-hoc analysis and found no impact of target number on failure.
Interpretation

The design of a no-treatment arm where treatment is standard clinical practice was
associated with recruitment failure. This design is particularly relevant, since we may be
over-treating patients while we are actually in equipoise on whether the intervention is
effective at all. Possibly, in this design specifically, the preference of the doctor or patient
might play a role in the laborious recruitment. A no-treatment arm was also associated with
stopping prematurely, supporting its relevance as a risk factor. In our study ten (52%) of 19
RCTs that stopped prematurely had a no-treatment arm where in current clinical practice
treatment is expected.

Not very surprisingly, the lack of funding and compensation fee per included patient (lack of
funding and low funding) were associated with recruitment failure. Twelve studies with
recruitment failure had no funding at all, compared with three studies without recruitment
failure. Along with our finding that extending the recruitment period from six to twelve months
did only slightly increase the number of RCTs achieving their pre-planned sample size, this
has significant clinical, logistical, and financial implications.RCTs may reach their recruitment
target, but in 12 RCTs in our study, recruitment took up to ten years. It implies that when
recruitment is doomed to fail, it may reach its required sample size in the end, but at the
expense of a lot of endurance and extra funding by a willing sponsor. On the other hand,
RCTs can still be of extreme clinical importance if the research question is — and remains —
relevant. This is shown by a trial that investigated low-molecular-weight heparin in women
with recurrent pregnancy loss and inherited thrombophilia, which took seven and a halfe
years years to recruit, but results were eagerly awaited and eventually published in a high

impact journal[15].
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A preceding pilot study lowers recruitment failure, while a study design with more than two
arms or more than four inclusion criteria might increase the chance of recruitment failure,
although with a wide confidence interval, perhaps due to small numbers. We believe that
conducting a preliminary pilot study can help identify and address potential challenges before
the actual study begins. Our results furthermore suggest that a study design involving more
than two arms or over four inclusion criteria may complicate the recruitment process ‘
excessively. In a review of the literature on factors limiting the quality and progress of RCTs
not hampered by recruitment failure, a straightforward study protocol and data collection as
well as careful planning were also identified as key factors for completion[90].

A competing study was not associated with a lower chance on recruitment failure, which is
the opposite of what we expected. We hypothesize that when more RCTs in the same field
are recruiting patients at the same time, clinicians are more aware of the possibility of

including patients in a particular RCT, or when one RCT recruits rapidly, this might be

-

“contagious” for the other RCTs.

It is important to note that our results should not withhold clinicians from conducting RCTs.
Investigating the efficacy and safety of treatments and providing robust evidence can be of

the utmost importance. Although it is known that the results of randomised and non-

* (s3gv) Inaladns juswaublasug

randomised studies have a good correlation, non-randomised studies tend to show larger
treatment effects, and thus observational studies can be good adjunct to RCTs, but they
cannot replace them[91, 92]. More importantly, our study shows that also RCTs with
recruitment that takes many years may answer highly relevant clinical questions and can
truly make a big difference in the clinical field. Principal investigators, sponsors and all who

are participating in an RCT should be aware of the variables associated with poor
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recruitment, and that with dedication and persistence the RCT could be successfully
completed and published.
Further research on how to improve recruitment efforts and increase the success of

obstetrical and gynecological RCTs is needed. It would also be relevant to explore
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differences in infrastructure and funding rules and whether these influence recruitment
success. Additionally, future research should investigate the perspectives of both patients
and practitioners on why participants decline to join RCTs. This research could consider
factors such as treatment preferences, as well as patients' fear, anxiety, mistrust in research,

and challenges faced by low-income and non-English-speaking groups.

Conclusion

To conclude, RCTs with a no-treatment arm, low funding and low financial compensation per
included patient are more likely to experience recruitment failure, while a preceding pilot
study lowers this chance. We propose that investigators and grant providers consider these
issues before the actual recruitment start of the study, to improve the chances of recruitment
success. If a relevant trial is destined to have a suspected long recruitment period, it seems
wise to ponder on the question whether to start the trial, or to accept a longer recruitment

period with all its consequences.
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Table 1. Characteristics of the included studies

Characteristic n (%)
Research area

Obstetrics 32 (38)
Reproductive medicine 28 (34)
Oncology 5(6)
(Uro)gynaecology 18 (22)
Tested intervention

Drugs 20 (24)
Surgery 20 (24)
Infertility treatments 20 (24)
Obstetrical treatments 12 (15)
Gynaecological treatments 2(2.4)
Diagnostic strategy 6 (7.2)
Tested intervention

Existing intervention 69 (83)
New intervention 14 (17)
Tested intervention

Only available in study 17 (20)
Available outside study 66 (80)
Blinding 18 (22)
No blinding 65 (78)
Number of arms

2 77 (93)
>2 6 (7)
Pilot study 17 (20)
No pilot study 66 (80)
Recruiting centres

Only Dutch centres 70 (84)
Including foreign centres 13 (16)
Funding 68 (82)
No funding 15 (18)
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Table 2. Recruitment details in the studies with recruitment failure and those

with successful recruitment

BMJ Open

22

Recruitment No recruitment p-value
failure failure
(n=46) (n=37)
Actual recruitment in years,
mean (SD) 50 (20) 31 (12) <0.001
0 -1 years, n (%) 2 (5) 1 (3) <0.001
1—2years, n (%) 3 (5) 6 (16)
2 -3 years, n (%) 8 (18) 24 (69)
3 —4 years, n (%) 14 (29) 6 (13)
>4 years, n (%) 19 (45) 0 0
Actual recruitment rate/month 4.5 (0.33 - 39) 18.5 (4-189) <0.001

median (range)
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Data are in n (%)

*Applying both forward and backward step-wise logistic regression on all variables (entry p>0.2, exclusion p>0.1)

o
*
2
Table 3. Association with potential variables o
Recruitment N
Failure No failure OR (95% ClI) Adjusted OR ( I‘#?I)*
(n=46) (n=37) 335
Variables potentially associated with higher recruitment failure §“§ §
(1]
No treatment arm** 15 (33%) 3 (8%) 5.48 (1.45 - 20.77) 4.95 (1.18 — Qogn U1)
o 3 S
Arms > 2 5 (11%) 1 (3%) 4.39 (0.49 — 39.35) T wg
No funding vs funding 12 (26%) 3 (8%) 4.00 (1.04 —15.45) §8 g
=
Compensation < €200 30 (65%) 12 (32%) 3.91 (1.56 — 9.78) 2.90 (1.02 -gs%)
Funding < €350 000 31 (67%) 13 (35%) 3.82 (1.53 - 9.52) 2.99 (1.05 —?%i)
Inclusion criteria > 4 17 (37%) 6 (16%) 3.03 (1.05 — 8.74) ERCES
-2
Participating centres > 25 17 (38%) 12 (32%) 1.27 (0.51 - 3.16) i S
Surgical intervention 14 (30%) 9 (24%) 1.17 (0.72 — 1.90) 3 %
= O
= S
«Q =3
Variables potentially associated with lower recruitment failure 2 3
Pilot study 4 (9%) 13 (35%) 0.18 (0.05 — 0.60) 0.21 (0.05 —@.8%)
New intervention 5 (11%) 9 (24%) 0.38 (0.12 - 1.25) % §
Competing studies™* 11 (24%) 13 (35%) 0.58 (0.22 — 1.51) % §
(9]
Blinding 8 (17%) 10 (27%) 0.57 (0.20 - 1.83) g E
Exclusion criteria < 5 23 (50%) 23 (58%) 0.82 (0.32-2.09) fg_’ 8
Intervention available only in 9 (20%) 8 (22%) 0.88 (0.30 — 2.57) & §
trial &
s
(@]
(4]
vs)

**In these randomised controlled trials (RCTs) no treatment was provided, when in daily practice, treatment was the stagdard
***During the recruitment phase of these RCTs, there was another RCT that recruited patients with the same inclusiongriteria
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Figure 1. Flow diagram of studies

Assessed for eligibility (n=189)

A 4

Eligible RCTs (n=83)

Excluded trials (n=106):

Ongoing (n=7)

Not initiated in the Netherlands (n=10)
Cluster design (n=4)

Observational design (n=38)

Not within the Dutch Consortium (n=26)
Prematurely discontinued for reasons other
than recruitment failure* (n=5)

Single centre (n=2)

Other design** (n=7)

Never actually started (n=7)

Analysed RCTs (n=83)

*In four studies on advice of the Data Safety Monitoring Board due to potential safety issues, and in

one study because of revised insights based on new evidence.

**One study was a follow-up study of an RCT, three were implementation studies, one was a study to

develop a decision tool, and one was a preference study.
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Appendix 1. List of variables recorded at five levels

Level Variable
Patient Were patients blinded or non-blinded
Doctor Financial reimbursement for including patients

Participating centre
Study organisation

Study design

Setting (hospital, primary care, mixed)

Number of participating centres

International versus national study

Publication of results

Funding

Was the intervention new or existing (common practice)?
Was the intervention only available in the study setting?
Was there a competing study during the recruitment phase (including
the same study population within the same timeframe)?
Was there a pilot study?

Original and final sample size

Subspecialisation

Arms of the study

Intervention type (surgery, medication, treatment)

No treatment arm where treatment was the standard
Placebo controlled

Number of inclusion criteria

Number of exclusion criteria
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Appendix 2. Detailed list of all included studies
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labour was required

5
S T
s 3
< N
ER
= +
o o
s 3
\l
Name study Study population Tested Comparison 1 Comparison 2 k? E’ublication Funding in euros
intervention e o
Studies with recruitment failure E mS
c
R
Obstetrics ERSAN
238
APOSTEL-IV Women with preterm Drugs Nifidipine Placebo %?D EJOG Repr 0
pre-labour rupture of °2 Biology 2016
membranes without o3
contractions 24-34 220
weeks 238
APOSTEL Vi Women with threatened  Obstetrical Treatment with Placebo 2 S Not yet (analyzing 1400 000
preterm birth treatments atosiban for 48 5% dlata)
(gestational age 30-34 hours g m i
weeks) 5'\(’3‘5
DIGITAT Women with intra- Obstetrical Induction of labour Expectant S BMJ 2010 400 000
uterine growth restriction  treatments management § g
beyond 36 weeks s g
gestation g @
GLUCOMOMS Pregnant women with Obstetrical Intermittent use of Standard treatment @ @Diabetes Obes 300 000
type 1 or 2 diabetes treatments retrospective o _é\/letab 2018
undergoing insulin continuous glucose 3 o
therapy <16 or > 30 monitoring 3 3
weeks 5 S
HighLow Pregnant women witha  Drugs Weigh-adjusted Fixed low-dose low- % ¢ancet 2022 1 600 000
history of venous intermediate-dose molecular-weight o 3
thromboembolism heparin heparin g -
HYPITAT-II Women with non-severe  Obstetrical Immediate delivery Expectant o Lancet2015 355432
. . . . . g. o
hypertensive disorders treatments (induction of labour management until 373 X
of pregnancy 34-37 or caesarean weeks of gestation ®
weeks gestation section) >
INDEX Low risk women with an  Obstetrical Induction of labour Expectant BMJ 2019 670 870
uncomplicated singleton  treatments management until 42 §
pregnancy at 41 weeks weeks w
IUPC Women in whom Obstetrical Internal External monitoring NEJIM 2010 0
induced or augmented treatments tocodynamometry 8
g
>0
E
c
@
o
®
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SIMPLE-III

STOPORGO

Sugardip

TOTEM

TRIPLE P

Women with a singleton
pregnancy and preterm
pre-labour rupture of the
membranes 16-24
weeks gestation with
oligohydramnios
Women with a short
cervix <35mmin a
singleton and < 38 mm
in a multiple pregnancy
Term nulliparous women
with a singleton
pregnancy and a child in
cephalic presentation
and the Freidman
partogram action line is
crossed after regular
interventions

Pregnant women
gestational age < 16
weeks who use SSRIs
without clinically relevant
depressive symptoms

Women with GDM who
do not reach target
glycaemic control with
modification of diet 16-
34 weeks gestation
Women with severe
preeclampsia 28-34
weeks

Women with a singleton
pregnancy without a
history of preterm birth
and a cervix length < 30
mm

Obstetrical
treatments

Obstetrical
treatments

Obstetrical
treatments

Drugs

Drugs

Obstetrical
treatments

Drugs

BMJ Open

Transabdominal
amnion infusion

Cervical pessary

Caesarean section

Preventive cognitive
therapy with gradual
guided
discontinuation of
SSRis under
medical
management

Oral glucose
lowering drugs

Induction of labour

Progesterone

(e

<

o

@]

©

‘5

2

=

. . 5.

No intervention 2
=

=]

«

)

c

n

0]

(7]

Progesterone .
]

(1]

o

5]

Expectant T
management waiting;

until the simple
partogram line is
crossed

Buiuiw erep pu

v

Continue use of SSR

Insulin

Expectant
management
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WOMB

Women with acute
anaemia 12-24 hours
postpartum without
severe anaemic
symptoms or
comorbidities

Reproductive medicine

AID

ALIFE

ALIFE2

COSsY

DESH

ESEP

EX-1UI

Women who were
eligible for donor sperm
treatment with
cryopreserved donor
semen

Women with a history of
unexplained recurrent
pregnancy loss

Women with recurrent
pregnancy loss and
inherited thrombophilia
Heterosexual couples
diagnosed with
(relatively) unexplained
subfertility and a good
prognosis

Women aged 18-41
years with uni- or
bilateral ultrasound
visible hydrosalpinges
who were scheduled for
an IVF/ICSI treatment
Women with a
laparoscopically
confirmed tubal
pregnancy and a healthy
contralateral tube
Heterosexual couples
with unexplained
subfertility and a poor

Obstetrical
treatments

Fertility treatments

Drugs

Drugs

Fertility treatments

Fertility treatment

Surgery

Fertility treatments

BMJ Open

Red blood cell
transfusion

Intracervical
insemination with
cryopreserved donor
sperm

Aspirin*

Low-molecular-
weight heparin +
standard treatment
6 month web-based
interactive
educational
programme of sex
counselling
Hysteroscopic
proximal occlusion
by intratubal device
placement

Salpingotomy

6 months Ul with
ovarian stimulation

Expectant
management

Intrauterine
insemination

Placebo

Standard treatment

Expectant
management

Laparoscopic

salpingectomy

Salpingectomy

6 months expectant
management
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MASTER 1
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MEDIUM2

MISOREST

prognosis for natural
conception

Infertile women who
were scheduled for tubal
patency testing during
fertility work-up

Infertile women who
were undergoing
hysterosalpingography
Subfertile couples
diagnosed with
unexplained or mild
male subfertility in which
the women are 38-42
years old

Women with
normogonadotropic
anovulation not pregnant
after six ovulatory cycles
of clomiphene citrate
Subfertile couples with
male subfertility pre-
wash total motile sperm
count 3-10 x 108
Subfertile couples with
male subfertility pre-was
total motile sperm count
<3x108

Subfertile couples
undergoing an IVF/ICSI
treatment

Women who had

primary misoprostol
treatment for

miscarriage with
sonographic evidence of
incomplete evacuation of
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SOMA

STIM

T4life

TRUST

Oncology

LAPOVCA

PARIS

SOCCER

(Uro)gynaecology

CUPIDO-II

the uterus

Women with
unexplained infertility
and a good prognosis for
spontaneous conception
Premenopausal women
with pain and an ovarian
endometrioma

Women 18-43 years with
breast cancer who opted
for banking of oocytes or
embryos

Women who were TPO-
Ab positive 2 or more
pregnancy losses and
TSH normal range
Women with a septate
uterus and a wish to
conceive

Patients with suspected
advanced-stage ovarian
cancer who qualified for
primary cytoreductive
surgery

Women undergoing
pelvic radiotherapy
Women with recurrent
platinum-sensitive
epithelial ovarian cancer

Women with a prolapse
and occult stress
incontinence
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stimulation**** plus
tamoxifen

Levothyroxine

Uterine septum
resection

Laparoscopy

Chondrotoin
sulphate solution
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cytoreductive
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chemotherapy
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concomitant anti-
incontinence surgery
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POMPOEN

PROSECCO

SALTO

VUSIS-I

Women with
postmenstrual spotting
after a cesarean section
and a niche with a
residual myometrium of
at least 3 mm during
sonohysterography
Treatment naive women
with pelvic organ
prolapse who present
with moderate to severe
symptoms

Women with
postmenopausal
bleeding an endometrial
thickness > 4 mm and
benign result from
endometrial sampling
Women with a maximum
of 3 symptomatic type 0
or 1 submucosal fibroids
with maximum 3.5 cm
diameter

Women with a history of
hysterectomy presenting
with symptomatic
vaginal vault prolapse
with or without
concomitant cystocele
and rectocele who chose
to undergo surgery
Women with
symptomatic stress
urinary incontinence in
whom conservative
measures failed and in
whom surgical treatment
is considered

Surgery

Surgery

Diagnostic

Surgery

Surgery

Diagnostic
strategies

BMJ Open

Hysteroscopic
resection of the
niche

Pessary therapy

Further diagnostic
workup by
hysteroscopy
(preceded by saline
infusion sonography)

Hysteroscopic
myomectomy
procedural sedation
and analgesia with
propofol in
outpatient setting
Laparoscopic
sacrocolpopexy

Stress urinary
incontinence therapy
based on history
clinical examination
pad test and 48h
voiding diary

Expectant
management

Vaginal pelvic organ
prolapse surgery

Expectant
management
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WOMAN

Women with a
symptomatic cyst or
abscess of the Bartholin
gland

Studies without recruitment failure

Obstetrics

2CLOSE

ALLO

AMPHIA

APOSTEL-I

APOSTEL-II

APOSTEL-II

APRIL

HYPITAT

Caesarean section

Women in labour at term
with clinical indices of
foetal hypoxia prompting
immediate delivery
Women with a multiple
pregnancy

Women with symptoms
of preterm labour 24-34
weeks negative
fibronectin test

Women with threatened
preterm labour 26-32
weeks after tocolysis
and corticosteroids 48
hours

Women with threatened
preterm birth 25-34
weeks

Women with a singleton
pregnancy and history of
spontaneous preterm
birth of singleton
between 22 and 37
weeks

Women with a singleton
pregnancy 36-41 weeks
with gestational
hypertension or mild pre-
eclampsia
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Treatment with Word
catheter

Single layer uterine
closure
Allopurinol

Progesterone
injections
Nifedipine

Nifedipine for 12
days

Nifidipine

Low dose aspirin

Induction of labour

Marsupialisation

Double layer uterine
closure
Placebo

Placebo

Placebo

Placebo

Atosiban

Placebo
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MOTHER Women with
hyperemesis gravidarum
Non-labouring women
with > 24h preterm pre-
labour rupture of
membranes 34-37
weeks gestation
Non-labouring women
with preterm pre-labour
rupture of membranes
Women with an
unfavourable cervix
Women with a term
singleton pregnancy and
an unfavourable cervix
Women with a multiple
pregnancy 12-20 weeks
gestation

Women with an
intermediate to high
obstetric risk with an
intention to deliver
vaginally

Labouring women with a
high-risk singleton
pregnancy in cephalic
presentation beyond 36
weeks of gestation

PPROMEXIL

PPROMEXIL-2

PROBAAT

PROBAAT-II

PROTWIN

RAVEL

STAN

Reproductive medicine

Antarctica2 Timing frozen embryo
transfers

BEDREST Women having
intrauterine insemination

INES Couples seeking fertility

treatment unexplained

Obstetrical
treatments
Obstetrical
treatments

Obstetrical
treatments

Obstetrical
treatments
Obstetrical
treatments

Obstetrical
treatments

Obstetrical
treatment

Obstetrical
treatments

Fertility treatments

Fertility treatments

Fertility treatments

BMJ Open

Enteral tube feeding

Induction of labour

Induction of labour

Foley catheter

Foley catheter

Cervical pessary

Pain relief strategy
with patient
controlled
remifentanil

Monitoring by
cardiotocography
with ST analysis

Home-based
monitoring of
ovulation

15 minutes of
immobilisation after
insemination

Three cycles of in
vitro fertilisation with

Standard care

Expectant
management

Expectant
management

Vaginal prostaglandi
E2 gel
Misoprostol

Control group

Epidural analgesia

Cardiotocography onl

Hospital-controlled
monitoring

Immediate
immobilisation

Six cycles of in vitro
fertilisation in a

‘Bururesy |y ‘Buluiw eyep pue 1x3) 01 paje|al sasn Joy Buipn|aul ‘yybuAdos Aq |

Fue

‘saibojouyoa) Jrejiwis

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

S juswaublasug

aladn
(01} papeOo|UMO(Q

© (s3gv) 4n

‘€T aunr uo /oy fwg uadoluygy/:dny

/80-120g-uadolu

Am J Clin Nutr
2017
PLos medicine
012

G

(874 Arenueq

m J Obstet
ynecol 2012

&

ancet 2011

ancet 2016

ancet 2013

MJ 2015

bstetrics &
ynecology 2010

Br520¢

ancet 2023

MJ 2009

MJ 2015

| @p @nbiydeibgyiqig 934V

1000

600 000

600 000

0

80 000

313 399

450 000

400 000

599 375

374 116

Page 34 of 36


http://bmjopen.bmj.com/

Page 35 of 36

oNOYTULT D WN =

INSIGHT

LIFESTYLE

OPTIMIST

SCRATCH
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SUPER
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Oncology

TLH

or mild male subfertility

Women with a normal
transvaginal ultrasound
of the uterine cavity who
were scheduled for their
first IVF treatment
Infertile women with a
BMI of 29 or higher who
did not conceive
naturally

Women initiating
IVF/ICSI

Women with one
previous failed IVF/ICSI
treatment and planning a
second fresh IVF/ICSI
treatment

Couples undergoing in-
vitro fertilisation or
intracytoplasmic sperm
injection

Couples diagnosed with
unexplained subfertility
and scheduled for a
maximum of four cycles
of Ul with ovarian
stimulation

Women under 43 years
receiving a IVF/ICSI
treatment

Women with stage |
endometrioid
adenocarcinoma or

Surgery

Fertility treatments

Drugs

Surgery

Fertility treatments

Drugs

Fertility treatments

Surgery

BMJ Open

single embryo
transfer
Hysteroscopy with
treatment of
detected intra-cavity
abnormalities before
start IVF

6 month lifestyle-
intervention program
preceding 18
months of infertility
treatment

Dose adjustment
according to AFC

Endometrium
scratching

Time-lapse routine
or early embryo
viability assessment

FSH

Blastocyst stage
(day 5) embryo
transfer

Total laparoscopic
hysterectomy

modified natural
cycle**
Immediate start of IV

Prompt infertility
treatment

Standard dose

Standard treatment
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CUPIDOA

EVA

MIRA1

MIRA2

PORTRET

SAM

SAVE U

complex atypical
hyperplasia

Adult female patients
diagnosed with
(histologically proven)
CIN 1I-1ll and treated
with LEEP and no prior
vaccination for HPV

Women with a prolapse
and evident stress
incontinence
Postmenopausal women
undergoing primary
pelvic organ prolapse
surgery POP-Q stage >
2

Women with heavy
menstrual bleeding
without intracavitary
pathology

Women with heavy
menstrual bleeding who
opt for treatment with
endometrial ablation
Women with stress
urinary incontinence
Women with
symptomatic POP in any
stage uterine descent
and POP point D <
minus 1 cm

Women with uterine
prolapse stage 2 or
higher requiring surgery
and no history of pelvic
floor surgery

Drugs

Surgery

Drugs

Gynaecological
treatments

Surgery

Surgery

Surgery

Surgery

BMJ Open

HPV vaccination

Prolapse and
concomitant anti-
incontinence surgery
Vaginal oestrogen
cream

Levonorgestrel
releasing
intrauterine system
(Mirena)
Endometrial ablation
plus LNG-IUS

Physiotherapy

Sacrospinous
hysteropexy

Sacrospinous
hysteropexy

Placebo

Prolapse surgery

Placebo
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surgery

Modified Manchester
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Vaginal hysterectomy
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*with or without nadroparin **or six cycles of intrauterine insemination with ovarian hyper stimulation

tamoxifen or letrozol

Women with Surgery/diagnostic
symptomatic stress strategy

urinary incontinence in

whom conservative

measures failed and in

whom surgical treatment

is considered

BMJ Open

Surgical therapy

Any other therapy
(surgical therapy or
conservative
treatments) as baseds’
on individual findings c
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