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Classic RCTs are challenging



Classic RCTs in Intervention Oncology 

face additional challenges
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(TwiCs)



Challenges of TwiCs in the hospital setting

1. Ethics - Staged Informed Consent 

2. Infrastructure to ‘Learn from every patient’

3. Sequential vs. batch recruitment in dynamic cohort

Relton 2010 BMJ



“Inform patients clearly of what it means to be

allocated to a TwiCs control arm.”

• Serving as control without knowing it

• Being (temporarily) ineligible for other TwiCs / 
intervention studies (without knowing it)

* Central Committee on Research involving Human Subjects 

IRB UMC Utrecht / CCMO*











The Innovation Clinic

Informed consent

Re-use of clinical data

Biobanking

Patient reported outcomes

Extra scans

……..

Broad consent for randomization



Our hospital TwiCs infrastructure

Cohort Site n Broad consent for
randomization

UMBRELLA (regional) Breast 3500+ 82%

PLCRC (national) Colorectal 11000+ 83%

PLCRC-Urect Rectal 1600+ 85%

PRESENT Bone metastases 2000+ 81%

OLYMPOS Lymph nodes 200+ 76%

COIMBRA Brain metastases 170+ 72%

UPC (regional) Prostate 400+ 79%

U-Color Lung 100+ 56%



8%

77%

15%

Do not remember Consent No consent

5%

16%

79%

Do not remember Consent No consent

Broad consent given
N=249

Broad consent refused
N=63

‘Did you give broad consent for future randomization?’
Young-Afat et al. J Clin Epi 2020





‘Do you understand how you have been 

selected for the experimental intervention?’

N=108

46%

5%7%

42%

No, and I don't care

No, but I would have liked
to know

Yes, I was selected

Yes, I was allocated by
chance (random)

Young-Afat et al. J Clin Epi 2020
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Does a 15 Gy radiation boost increase the probability of pathological 

complete response in patients with locally advanced rectal cancer?

Control group

Intervention group

25x2Gy + capecitabine 875mg/m2 MRI Surgery

9w 12w

25x2Gy + capecitabine 875mg/m2 MRI Surgery

9w 12w

5x3Gy 

Couwenberg et al. Int J Radiat Oncol Biol Phys 2020.



Regular outcome measurements

Prospective Data Collection Initiative on 
Colorectal Cancer (PLCRC)

Patients eligible for the 
RECTAL BOOST

Random selection of eligible 
patients offered a BOOST

Relton 2010 BMJ



Timing of Randomisation



Sequential randomization in dynamic cohort



128 eligible cohort 

participants 

randomised

64 boost group 64 control group

64 included in 

intention-to-treat 

analysis

64 standard 

chemoradiation

51 received  boost 

64 included in 

intention-to-treat 

analysis

12 refused 

1 no boost 

13 received 

standard 

chemoradiation

203

eligible patients

63%

Couwenberg et al. Int J Radiat Oncol Biol Phys 2020.



RECTAL BOOST General rectal cancer 

population (IKNL)

Age, median years (IQR) 64 (55 – 70) 65 (57 – 70)

Male 95 (74.2%) 240 (60.6%)

No comorbidity 57 (44.5%) 174 (43.9%)

T2 7 (5.5%) 28 (7.1%)

T3 90 (70.3%) 251 (63.4%)

T4 31 (24.2%) 117 (29.5%)

Clinically node negative 14 (10.9%) 37 (9.3%)



128 eligible cohort 

participants 

randomised

64 boost group 64 control group

64 included in 

intention-to-treat 

analysis

64 standard 

chemoradiation

51 received  boost 

64 included in 

intention-to-treat 

analysis

12 refused 

1 no boost 

13 received 

standard 

chemoradiation

203

eligible patients

63%

81%



Results
Primary outcome

BOOST

(n=64)

CONTROL

(n=64)

P-

value

36% 37% 0.86

Couwenberg et al. Int J Radiat Oncol Biol Phys 2020.
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PRESENT cohort – metastatic bone disease







(n=7, 15%)
(n=26, 58%)
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International trial
65 institutions
N=339
Recruitment 2009 – 2018

‘No difference in pain response between SBRT 
and conventional RT for patients with spinal 
metastases’ 

Astro, Chigago, 2019





Batch randomization in (dynamic) cohort
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* The between-group difference is statistically significant at the 0.05 level
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TwiCs in clinical oncology:

Which advantages have been confirmed?

• Patient-centred informed consent

– improved recruitment rates 

– more representative sample

• Prevention of contamination



‘How do you feel about having served as a 

control in a clinical trial without knowing?’ 

n=102

negative
1%

neutral
43%

positive
56%

Verweij et al. In preparation



‘How do you feel about the fact that we did

not inform you of being a control in a clinical

trial?” 
n=98

negative
7%

neutral
67%

positive
26%

Verweij et al. In preparation



TwiCs in clinical oncology:

What have we learnt?

• Staged informed consent is acceptable to patients and IRB’s

• Consider sequential or batch randomization

• Non-acceptance and non-compliance depend on intervention

• Be realistic (and not optimistic) about refusal of offered 

intervention 

• Control patients are mostly positive or neutral about being

control without further notification.
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Thank you

Analysis of Trials within Cohorts - Tuesday 25th May 

Ethics of Trials within Cohorts - Thursday 27th May

h.m.verkooijen@umcutrecht.nl www.twics.global

http://www.twics.global/

