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ABSTRACT

Background: Increasing numbers of studies and research about artificial intelligence (AI) and machine learning (ML) have led to
their application in clinical trials. The purpose of this study is to analyze computer-based new technologies (AI/ML) applied on clini-
cal trials registered on ClinicalTrials.gov to elucidate current usage of these technologies. Methods: As of March 1st, 2023, protocols
listed on ClinicalTrials.gov that claimed to use AI/ML and included at least one of the following interventions—Drug, Biological,
Dietary Supplement, or Combination Product—were selected. The selected protocols were classified according to their context of
use: 1) drug discovery; 2) toxicity prediction; 3) enrichment; 4) risk stratification/management; 5) dose selection/optimization; 6)
adherence; 7) synthetic control; 8) endpoint assessment; 9) postmarketing surveillance; and 10) drug selection. Results: The appli-
cations of AI/ML were explored in 131 clinical trial protocols. The areas where AI/ML was most frequently utilized in clinical trials
included endpoint assessment (n=80), followed by dose selection/optimization (n=15), risk stratification/management (n=13), drug
discovery (n=4), adherence (n=4), drug selection (n=1) and enrichment (n=1). Conclusion: The most frequent application of AI/ML
in clinical trials is in the fields of endpoint assessment, where the utilization is primarily focuses on the diagnosis of disease by imag-
ing or video analyses. The number of clinical trials using artificial intelligence will increase as the technology continues to develop
rapidly, making it necessary for regulatory associates to establish proper regulations for these clinical trials.
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Downloaded 2023.03.01 ver Clinicaltrials.gov
from AACT database. Number of trial protocols
Included in tables on ctgov.studies
(n = 443624)

Protocols not including AL/ML/DL
are excluded

Number of trial protocols including artificial
intelligence (Al), machine learning (ML), deep
learning (DL) in the primary fields
(n=2247)

(n = 441377)

Protocols not including these

Trial protocols which includes at least one of the
intervention types as Drug, Biological, Dietary
Supplement or Combination Product
(n=131)

intervention types are excluded
(n=2116)

Fig. 1. Data processing diagram

Table 1. Categories of using Artificial intelligence/Machine learning
in clinical trial

Category Overall (N=137)"
Endpoint Assessment 80 (58.4)
Dose Selection/Optimization 15(10.9)
Risk Stratification/Management 13 (9.5)
Drug Discovery 4(2.9)
Adherence 4(2.9)
Drug Selection 1(0.7)
Enrichment 1(0.7)

Not applicable 19 (13.9)

“Trials applicable to multiple categories have been counted more than
once
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Table 2. Characteristics of Clinical Trials that use Artificial intelligence/
Machine learning/Deep learning

Category

Study type Overall (n=131)
Interventional 87 (66.4)
Observational 44 (33.6)

Phase Overall (n=131)
Not Applicable 34 (26.0)

Early Phase 1 1(0.8)
Phase 1 3(2.3)
Phase 1/Phase 2 5(3.8)
Phase 2 15 (11.5)
Phase 2/Phase 3 2(1.5)
Phase 3 13 (9.9)
Phase 4 14 (10.7)
Null 44 (33.6)

Sponsors” Overall (n=175)
Industry 21(12.0)
Network 1 (0.6)

NIH 15 (8.6)
Other 114 (65.1)
Other_gov 13(7.4)
Unknown 11 (6.3)

Status Overall (n=131)
Active, not recruiting 7(5.3)
Completed 25(19.1)
Enrolling by invitation 1(0.8)

Not yet recruiting 18 (13.7)
Recruiting 57 (43.5)
Terminated 3(2.3)
Unknown status 19 (14.5)
Withdrawn 1(0.8)

Intervention™ Overall (n=191)
Drug 100 (52.4)
Other 19 (9.9)

Device 15(7.9)
Biological 13 (6.8)
Combinational Product 11 (5.8)
Dietary Supplement 9 (4.7)
Radiation 8(4.2)
Procedure 7(3.7)
Behavioral 5(2.6)
Diagnostic test 3(1.6)
Genetic 1(0.5)

Anticipated enrollment Overall (n=131)
0-100 53 (40.5)
101-1000 57 (43.5)
>1000 19 (14.5)

Null 2 (1.5)

“Trials applicable to multiple categories have been counted more than
once

*Clinical trial protocols that included at least one of the following types
of interventions were screened: Drug, Biological, Dietary Supplement,
or Combination Product. Some clinical trial protocols included multiple
types of interventions.
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