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to Placebo Cohorts in Comparative Clinical Studies?
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Randomised controlled trials (RCTs) with placebo controls are a cornerstone of clinical Blinatumomab received EMA approval in 2015 for the treatment of B-cell precursor acute
research. Although regulatory bodies such as the EMA and FDA do not mandate active lymphoblastic leukemia (B+ ALL), and avelumab was approved in 2017 for metastatic
treatment comparisons, placebo-controlled trials frequently struggle to demonstrate Merkel cell carcinoma (MCC). HAS evaluated these therapies in 2016 and 2018,
superiority over the standard of care (SoC) in Health Technology Assessments (HTA). respectively. Due to limited comparative data available at the time of assessment,
Similarly, single-arm trials in oncology often face these same hurdles, posing significant manufacturers included SCA data in their evidence packages. Commentary from HAS on
risks to the value recognition of innovative therapies. the robustness and limitations of these SCAs is provided in Figure 1.

Artificial intelligence (Al) offers promising solutions to these challenges, especially Blinatumomab Avelumab

through the development of synthetic control arms (SCAs). Digital twins are developed @' T
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been used to support regulatory applications for nearly 50 years. However, traditional /@ et it historieal cofort do mor have the
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This research examines the current use of Al-driven SCAs in diabetes and evaluates the % No conclusions on comparative efficacy could be drawn from the SCA
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limitations of non-Al-driven SCAs in oncology. The aim is to assess the feasibility and

reliability of Al-driven approaches and to explore their potential in supplementing or Figure 1. HAS HIA assessment outcomes of blinatumomab and avelumab

replacing placebo cohorts with digital comparative evidence for HTA. CONCLUSION

METHODS The review of three validation studies (NCT04203823, NCT05313594, NCT05181449)

Three validation studies (NCT04203823, NCT05313594, NCT05181449) evaluating the highlights digital twins as promising tools for disease management, especially in

effectiveness of digital twins in diabetes and nutrition-related diseases were identified
and reviewed. Additionally, the HTA reports by the French Haute Autorité de Santé (HAS)

nutrition-related and behavioral conditions. These studies demonstrate the potential of
digital twins to address challenges in real-time monitoring, dynamic analysis, and
personalized treatment. However, limitations exist: the lack of comparative outcomes
with usual care in NCT04203823 and NCT05313594 makes it difficult to assess the
superiority of digital twins. The upcoming results of NCT05181449 will be important for
R E S U LTS further evaluating their reliability in managing diabetes.

for blinatumomab and avelumab were analyzed to extract insights on the use and

robustness of the SCAs in their data packages.

Digital twins This evidence supports digital twins as viable solutions in areas requiring continuous
o _ . _ . monitoring and tailored interventions, and it highlights their potential for expansion

The three validation studies are detailed in Table 1. Of these studies, two have been . . . S . - .
. . . into other therapeutic domains. Moreover, the main limitations identified by HAS in the
completed; however, only one (NCT04203823) had published results at the time of this . . .
. . . o . . . HTA assessments of blinatumomab and avelumab—such as retrospective matching and
review. As summarized in Table 2, the digital twin model demonstrated effectiveness in . . . . o
o o , o confounding bias—suggest areas where Al-driven analytics could bring improvements.
predicting optimized therapy and meal settings that minimized adverse events and N o . o .
o _ o . _ The scalability and precision of Al-driven SCAs offer a promising alternative for
maintained patients’' glucose levels within the normal range for a substantial portion of _ . . . . o
. generating robust comparative data, particularly in complex and data-intensive fields
the study duration. .
like oncology.
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Table 1. Description of digital twins' validation studies enhance confidence and facilitate broader adoption of these approaches in the future.

Cohort A: Insulin Cohort B: Meal REFERENCES
dEIIva predlctlun 1. ClinicalTrials.gov. (2022). Digital Twin—Modelling Postprandial Triglyceride and Glucose Responses (Clinical Trial

Number of patients Registration NCTO5313594). clinicaltrials.gov. https://clinicaltrials.gov/study/NCT05313594

enrolled o4 72 2. ClinicalTrials.gov. (2023). Feasibility Study With Personalized Closed Loop (PCL) (Clinical Trial Registration
NCT04203823). clinicaltrials.gov. https://clinicaltrials.gov/study/NCT04203823

Outcome measures (measured over ~3.5 months) 3. ClinicalTrials.gov. (2024). Randomized Controlled Trial of Digital Twin Precision Treatment: A Novel Whole Body Digital
Twin Enabled Precision Treatment for Type 2 Diabetes (Clinical Trial Registration NCT05181449). clinicaltrials.gov.

Number of severe

_ 0 0 Table 2 NCTO4203823 https://clinicaltrials.gov/study/NCT05181449
hypoglycemic event . . . : .
tudy results 4. Haute Autorité de santé. (2016). BLINCYTO (blinatumomab), monoclonal antibody. https://www.has-
Number of diabetic stuay sante.fr/upload/docs/evamed/CT-14718_BLINCYTO_PIC_INS_Avis3_CT14718.pdf
ketoacidosis 0 O 5. Haute Autorité de santé. (2019, January 11). BAVENCIO - carcinome a cellules de Merkel (avelumab). https://www.has-
sante.fr/upload/docs/evamed/CT-16584_BAVENCIO_PIC_INS_Avis3_CT16584.pdf
Percentage of time 70.5% 779 6. Sun,T.,He, X, & Li, Z. (2023). Digital twin in healthcare: Recent updates and challenges. DIGITAL HEALTH, 9,
in euglycemia ' 20552076221149651. https://doi.org/10.1177/20552076221149651
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