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Agenda of this talk

•RCT’s testing usability of AI methods in 
clinical practice

•How AI can be used to improve the 
execution of RCT’s



Why is it important to test AI solutions in RCT’s 

• Strong political interest in implementing AI as a potential solution for 
several of the problems we see in the health care system

• If not properly evaluated, AI algorithms could be a waste of time, waste 
of money, and potentially lead to worse clinical outcomes 



• Randomization ensures similar distribution of confounders

• References: 1. Steinke DT (2019). In Clinical Pharmacy Education, Practice and Research, pp203-14. 2. Kendall JM. Emerg Med J. 2003;20:164-8. 
3. Ziemssen T. BMC Med. 2016;14:81. 4. Collins R et al. N. Engl J Med. 2020;382(7):674-678. 

Analysis of treatment effects
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receiving trial treatment

Enrolled trial participants

Randomization
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• Randomization ensures a similar distribution 
of confounders across groups

• Groups are comparable except for the 

treatment

• A treatment-outcome relationship can be 

determined

Randomized studies2-4
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The RCT’s identified:

- Were mainly in Gastroenterology

- Were mainly conducted in USA 
and China

- Were mainly single country and 
single center trials

- Were small (median size of 359 
patients)
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Patterns and time course vary widely, so it’s important to monitor all parameters across time

Case study: Typical Time Course of HF Decompensation
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Adapted from Adamson PB. Pathophysiology of the transition from chronic compensated and acute decompensated heart failure: new insights from continuous monitoring devices Current Heart Failure Reports, 2009;6(4):287-92

Early detection using device-based sensors and remote monitoring may prevent or reduce HF hospitalizations
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Feature Selection & Algorithm 
Optimization

Algorithm Concept

MultiSENSE study
Testing whether AI can assist in combing multiple sensors

Raw Sensor Data
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Evaluate individual feature 

correlation with HF events &
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Develop multi-sensor fusion 

algorithms

Assess algorithm 

robustness

Development Group: 500 patient data sets used to develop the algorithm

Test Group: 400 patient data sets used to prospectively validate the algorithm

Evaluate patients’ changes 

in physiology from their own 

baseline

Assess patient risk for 
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Aggregate sensor changes 

based on patients’ risk
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HeartLogic Heart Failure Diagnostic
Implemented in Resonate 
family ICD and CRT-D devices

Monitored remotely with 
LATITUDE(TM) NXT Remote 
Patient Management system

Heart Failure Management Reporting

DANLOGIC-HF Trial Design



DANLOGIC-HF Trial Design

N ~ 1500



Cunningham et al. 
AI in Cardiovascular Clinical Trials
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AI can also be used to improve the execution of RCT’s 



Case: DANUTRIO-HF Trial



• QIV-HD, high-dose quadrivalent influenza vaccines; QIV-SD, standard-dose quadrivalent influenza vaccines; RWE, real-world 
evidence.

• A pragmatic, registry-based, open-label, active-controlled, individually randomized trial 

Inviting ~ 1,000,000 Danes in the aged 65 and above each season

• Case: DANFLU-2

170,000 randomized to QIV-HD 170,000 randomized to QIV-SD

~ 340,00 participants aged ≥65 years included during the 
2022/23, 2023/24 and 2024/25 influenza seasons

Randomization 1:1

No scheduled follow up visits

Registry-based follow-up performed by central trial site including 
safety monitoring and clinical endpoints
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A total of 332,438 participants randomized during 3 seasons 

PRO & Swab substudy: ~2000 individuals ~10000 individuals



• Conclusion

How to improve RCT’s testing AI methods in clinical practice:

• Future trials assessing the usability of AI methods for 
improved patient care should include more than one 
center and include more countries to increase 
generalizability

• They should be large and sufficiently powered

• Pre-registration, adherence to the CONSORT-AI guideline 
and publication of negative trials would minimize the 
current risk of publication bias

• Patient outcomes should be included when relevant

• Cost-effectiveness analysis should be implemented 

How can AI be used to improve the execution of RCT’s

• Identifying eligible patients for the study

• Patient screening

• Patient enrolment (direct contact to patients through the 
registries)

• Recording patient consent (electronic consent)

• Obtaining information about baseline characteristics

• Obtaining information about endpoints

• Reduced burden on 

• site staff

• participants

• Enable novel trial designs (e.g. direct-to-participant, 
embedded registry trials)

• Lower cost → larger trials, more trials
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