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Status quo?

Explaining to my parents in simple words:

What are we actually doing?

S.aureus
bacteraemia

Standard

antibiotic

+ no Linezolid
outcome

90d

≤ 72h

Standard 

antibiotic

Standard 

antibiotic

+ linezolid 5 days

P: Hospitalised patients with a Staphylococcus aureus blood infection

I: Linezolid in addition to best available standard of care treatment

C: Best available standard of care treatment

O: Health status (Desirability of outcome ranking)

n=606 (12 centres in Switzerland)

Funding: 2.1 mio Swiss Francs 
~2.3 mio Euros
~25 mio Swedish kronor
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• R&D for 1 new drug1: US$ 1,400,000,000

• Average cost of phase III trial2: US$ 11,500,000 (Dermatology)

US$ 52,900,000 (Anaesthesia)

• NIHR-funded Trials3: £ 500,000 – £ 2,400,000

Costs of randomised trials

1DiMasi et al. JHealthEcon 2016
2Sertkaya et al.  ClinTrials 2016
3Raftery et al.  HealthTechnolAssess 2015

Systematic review on costs and resource use of randomised clinical trials

6650 deduplicated articles screened within title and abstract; 324 full-text articles

56 articles which contain empirical cost and/or resource data for randomised clinical trials 

16 articles with overall trial 

costs

40 articles presenting costs for 

one specific aspect (i.e. 30 

recruitment, 10 other)

0 articles presenting resources 

and costs data for all aspects 

of a randomised trial

Speich et al. J Clin Epidemiol 2018
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Costs of randomised trials
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Eligibility: 
Completed randomized non-industry trials

Data Collection: 
Contacted 775 investigators over three years 
→ Costs from 93 RCTs collected

Cost CRF: 
Previously tested cost item list →
followed by interviews and detailed cost report

Costs of randomised trials
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Included RCTs (n=93) Single center: 50/93 (54%)

Median sample size (IQR):   167 (93-438)

Costs of randomised trials

Griessbach et al. J Clin Epidemiol 2024

176’433 $ 

[92’596 $ - 424’916 $]

313’234 $ 

[103’990 $ - 912’818 $]

82’536 $ 

[45’385 $ - 167’744 $]

27.5%

(20.6% – 39.7%)

57.3%

(44.4% - 66.3%)

12.7%

(8.5% - 19.3%)

Median Costs USD 

(median [IQR])

Median Proportion 

of Total Costs

Median Total Costs (IQR): 

• 645’824 $ (269’846 $ to 1’577’924 $)

Cost per Patient: 

• 3,999 $ (1,638 $ to 6,658 $)

• Comparable for Switzerland, Germany 

and the UK 

Planned Budget vs. Actual Costs:

• Two thirds (69.7%) exceeded their 

original budget by more than 50%.



Universität Basel, Departement Klinische Forschung

Costs of randomised trials

Griessbach et al. J Clin Epidemiol 2024

Most expensive items:

1. 

Writing of the protocol and 

patient forms 

(7.2%; IQR: 3.8% -10.9%)

2. 

Data management 

(5.0%; IQR: 3.8% -10.9%). 

3.

Follow up 

(4.5%; IQR: 2.3% to 8.4%)
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Drug interventions and oncology trials were associated with increased per patient costs

Use of routinely collected data to assess primary outcomes was associated with lower costs 

both in total and per patient.

Results from multivariable regression

Limitations

Costs drivers & savers

• Potential recall bias (when inquiring about resource use)

• Only 12% of 775 contacted PIs shared costs (bias towards more successful, smaller, low-

cost trials) 

• Sample too small to provide precise estimates for small subgroups (medical fields, pilot trials, 

trials with routinely collected data)
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Reporting Item 17c

Costs associated with the SWAT. 

Example: The total cost of the SWAT was [insert cost], which equates to 

[insert cost] per participant.

Why do we not have this level of transparency at trial level?

→ CONSORT statement ?

Arundel et al. Trials 2024
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Hurdles
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Hurdles

Duley et al. Trials 2018

Planning phase Conduct phase

Discontinuation due to poor recruitment
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DISCO I - RCTs with ethical approval 2000-2003

Kasenda et al., 2014, JAMA

unclear

discontinued

completed

Completion Status

Frequency
0 100 200 300 400 500 600

70

250

57464%

28%

8%

N=894

lack of funding

external evidence

other

benefit

discrepancy of unknown cause

harm

administrative

futility

slow recruitment

Reasons for discontinuation

percentage

0 10 20 30 40

2

3.2

3.2

3.6

8.8

9.6

14.5

14.9

40.2

N=250

%

%

%

%

%

%

%

%

%

• Non-industry RCTs stronger affected by poor recruitment than industry-initiated

• Overall only 59% of RCT results published
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2012

2016

Completed Discontinued Unclear

Industry-sponsored Non-industry-sponsored

119 57 3

0% 20% 40% 60% 80% 100%

84 41 22

0% 20% 40% 60% 80% 100%

32% (57/179) Discontinued

29% (52/181) Discontinued 34% (56/166) Discontinued

28% (41/147) Discontinued

125 52 4

0% 20% 40% 60% 80% 100%

101 56 9

0% 20% 40% 60% 80% 100%

DISCO II and III - RCTs with ethical approval in 2012 and 2016

Speich et al., 2022, PLOS Med Speich et al., 2025, JAMA Netw Open
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Reasons for Discontinuation

• Discontinuation: DISCO I: 28% vs DISCO II: 30% vs DISCO III: 31%

→ No improvement

• Non-availability of results: DISCO I: 41% vs DISCO II: 18% vs DISCO III: 20%

→ Improvement compared to DISCO I
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Hurdles

Duley et al. Trials 2018

Planning phase Conduct phase

Discontinuation due to poor recruitment
Permissions and approvals

Contracts

Study design and document development

Implementation of amendments

REGULATIONS
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Regulations



Universität Basel, Departement Klinische ForschungPlatt et al. JAMA 2014

Regulations

“Guidance

Some barriers to research in the name of ethical protection result from misinterpretations or overly restrictive 

interpretations of regulations.”
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Regulations

Evaluating a promising intervention in a 

pragmatic, real-world trial

Clinical researcher Clinical Trial Unit

Authorities

/regulations

Fully applying to regulations

“overly restrictive interpretations” ?

Protect the rights, safety 

and well-being of patients
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Regulations

Evaluating a promising intervention in a 

pragmatic, real-world trial

Clinical researcher

Authorities

/regulations

Fully applying to regulations

“overly restrictive interpretations” ?

artificial, highly controlled environment

Protect the rights, safety 

and well-being of patients

Clinical Trial Unit

Data management
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Regulations

Clinical researcher Clinical Trial Unit

Authorities

/regulations

Exchange and Guidance needed

“Some barriers to research in the name of ethical protection result from misinterpretations or overly 

restrictive interpretations of regulations.”
Platt et al. JAMA 2014

Patients
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Hurdles

Duley et al. Trials 2018

Planning phase Conduct phase

Discontinuation due to poor recruitment
Permissions and approvals

Contracts

Study design and document development

Implementation of amendments

Data management (incl. CRF design)

Preparation and submission of publication

Recruitment of staff

…issues with study drug
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Unobtainable Placebo

• Pharmaceutical company… 

❑ …only agreed to provide the placebo if the trial protocol was changed following their review 

❑ …“charged an extraordinary amount of money for providing a simple placebo tablet”

❑ …refused to provide placebos

Curfman et al., NEJM 2010

Christensen & Knop, Lancet 2011

Sandner et al., Euro Intervention 2025
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Unobtainable Placebo

Speich et al., JCE 2021

Other sources

Placebos

Drug 
manufacturer/Industry

28 obtained placebos 
from drug manufacturer
• 19 (68%) wanted to 

see study protocol

Corresponding 
author/Investigator

22 Investigators who 
obtained placebos from 
other sources (n=79) 
reported that they 
approached drug 
manufacturer 
unsuccessfully

• 7 could not provide
• 6 no interest
• 4 costs too high
• 3 patent expired
• 2 avoid conflict of 

interests

79 obtained placebos 
from other sources

TRIAL

Conduct of trial: 
• 6% (6 of 101) already cancelled a trial due to lack 

of placebos
• 27% (27 of 101) adapted design  of a trial due to 

lack of matching placebos

• 21 of 102 investigators used non-
matching placebos

• Only 1 publication labelled them 
as not matching

Hypothesis in the interest of drug manufacturer

Yes No

49 of 101 (48%) 29 of 101 (28%)

Obtained placebos

47% 17%

37% 17%

Conduct of trial

23 of 101 (23%) 
unsure/no answer

• Hospital pharmacy (n=32)
• Other manufacturer (n=19)
• Other pharmacies (n=15)
• Others (n=13)a

How to accomplish matching?

• Capsules (n=25)
• Saline (n=22)
• Similar or matching tablets 

(n=17)
• Other (n=15)b

Median: 58,286 US$ per trial
→ 10.3% of trial budgets (n=24)

Obtained drugs
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Innovations
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1. Hierarchical Composite Endpoints

Resources limited (e.g. money; # patients) to design the ideal trial

Traditional Composite Endpoint: Combine endpoints of interest to observe more events → smaller sample 

size needed

Example:          Mortality          &       (Re-) hospitalization

Pitfall:

• Treating events of different importance equally

• Effects might go in different directions (e.g. fewer participants in the control group are hospitalized because 

more participants died and could therefore not reach the endpoint) 
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Hierarchical Composite Endpoints

Hierarchical Composite endpoint: 

Components are arranged hierarchically, giving the most important event the highest priority!

Finkelstein & Schoenfeld, Stat Med 1999

Pocock et al., Eur Heart J, 2012

Mentz et al, NEJM 2023
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Hierarchical Composite Endpoints

Ehrenzeller et al., (preliminary results)

Systematic scoping review on RCTs using a hierarchical composite endpoint as the primary outcome

• 2-7 components (majority 2-4)

• Highest component of HCE: Mortality (80%)

• Last component of HCE: Continuous (65%)

• Majority did not mention how hierarchy was 

established (78%)

• Better than traditional composite

• Better reflects overall health

• Increased power

• Interpretation of effect size difficult

• Adjustment in analysis not possible
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2. Platform trials

Classic RCT Platform trial

Definition: “Platform trials study multiple interventions in a single disease (or 

condition) […], with interventions allowed to enter or leave the platform […]” 1

1The Adaptive Platform Trials Coalition. Adaptive platform trials: definition, design, conduct and reporting considerations. Nat Rev Drug Discov 18, 797–807 (2019)
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Platform trials

Figure: https://www.quantumleaphealth.org/for-investigators/i-spy-data/

Example:

I-SPY 2 Trial

Neoadjuvant treatment for 

locally advanced breast 

cancer
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Platform trials

Griessbach et al., Jama Netw Open, 2024

Systematic overview of all platform trials (n=127)

• ~40% never added a new treatment arm

• High operational complexity 

→ Careful consideration if platform trial is the

best design

• Might be the preferred design for rapid, 

multi-intervention evidence generation (e.g., 

pandemics, evolving therapies)
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Smarter Science

Innovations

• Platform trials

• HCE

• TwiCs

• …

Simpler trials

• Fewer regulatory hurdles

• Risk based regulations

• …



Thank you for your attention!


