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• A fundamentally new approach to evidence-based clinical decision-making is required for 
optimizing and personalizing diagnostic and therapeutic interventions in cancer care. This includes 
enhancing the effectiveness of multidisciplinary tumor teams (MDTs), comprehensive cancer 
efficiency, clinical practice guidelines, and health policies.

• The World Health Organization (WHO) has endorsed the GRADE (Grading of Recommendations 
Assessment, Development, and Evaluation) approach as the most rigorous and transparent 
methodology for assessing the quality of evidence and formulating healthcare recommendations.1
Meanwhile, generative artificial intelligence (Gen-AI) customization would provide an efficient and 
scalable tool for systematically retrieving systematic reviews and analyzing large volumes of statistical 
parameters to evaluate evidence quality.2,3

• The AI-Ambient Patient-Clinical Intelligence (A.P.C.I.) system, serves as clinical decision-making 
component of the tele-oncology platform PrOPA. It is designed to support practicing oncologists, MDTs 
and oncology institutions by leveraging structured PICO-based clinical questions and systematically 
curated, structured, and parameterized evidence datasets derived from systematic review publications 
in digital libraries.
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Primary Endpoints

• Intervention Choice Accuracy: 
Training v/s Validation Set; 

• Extent of Agreement (Chance 
Agreement): A.P.C.I. recommendation 
v/s MDT decision.

Secondary Endpoints

• Subgroup cost-effectiveness analyses 
(CEAs): Training v/s Validation Set QALY 

• Subgroup overall survival (OS): 
Training v/s Validation Set

• Subgroup progression free survival 
(PFS): Training v/s Validation Set 

Huo, B. MD et. al. Large Language Models for Chatbot Health Advice Studies - A Systematic Review, JAMA Network Open. 
2025;8(2):e2457879. doi:10.1001/jamanetworkopen.2024.57879

NON-INTERVENTIONAL RETROSPECTIVE CLINICAL TRIAL

Algorithm development: 
(1) Development of an LLM algorithm for PICO structured clinical 

questions and GRADE-based recommendations for diagnostic 
and therapeutic intervention; 

(2) Internal testing of the algorithm; 
(3) Training using a training set; 
(4) Validation using a validation set.

Overall Population

2 500 EHRs | patients, in 
balanced cancer site subgroups 
(min. n = 120 per subgroup): 

• Breast Cancers;   
• Prostate Cancers; 
• Colorectal Cancers;  
• Lung Cancers;
• Cervical Cancers.

Double-blinded training set 

(n = 2 500)

Double-blinded validation set 

(n = 2 500)
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Statistical analyses

• Measures of observer variability (Kappa 
statistic);

• Cox Proportional Hazard (PH) model: 
Hazard ratio (HR) with 95% confidence 
interval (95% CI);

• Cost-effectiveness analyses (Quality-
Adjusted Life Years).

Metadata analyses: 

• Analyzes over 12 million scientific papers;
• Reviews 2 million Systematic Reviews;
• Processes over 700 thousand meta-

analyses 

Recommendations

A.P.C.I. formulated recommendations (references summery 
incl.) for the multidisciplinary tumor boards

Evidence Extraction

Extracts systematic reviews/meta-analyses into GRADE 
tables   

Literature Search

Algorithm searches digital libraries for systematic 
reviews/meta-analysis

PICO Structuring

A.P.C.I. Algorithm Structured PICO Question: Patient | 
Intervention | Comparison | Outcome

Manual Definition

Define patient/population + clinical problem/intervention + 
target outcome

03 / AI Algorithm and Statistics

The system leverages the entire PubMed 
and Cochrane libraries for evidence-based 
clinical decision-making.
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The study population will comprise patients diagnosed with malignancies across 
various sites.

Inclusion criteria:
• Patients with available structured and/or unstructured data-sets (electronic health 

records (EHRs)) suitable for analysis. Both baseline and follow-up data are 
considered valuable for retrospective learning and validation.

• Follow-up data (including patient history, diagnostic findings, treatment outcomes, 
clinical notes, and multidisciplinary tumor board recommendations) are preferred, 
as they allow for direct comparison between A.P.C.I. artificial system-generated 
recommendations and human clinical decision-making.

• Diagnosis confirmed through biopsy, pathology, and/or imaging reports.
• Patients who have ongoing and/or completed a full course of treatment with 

documented clinical outcomes.
Sites
• PrOPA existing pseudo-anonymized 

database
• Bulgarian Cancer Database
• German Cancer Center, Limassol, Cyprus
• Sao Joao Hospital, Porto, Portugal
• Command Hospital Kolkata, Kolkata, India
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05 / A.P.C.I. Learning & Results | Case 1



06 / A.P.C.I. Learning & Results | Case 2



07 / A.P.C.I. Learning & Results | Case 3



08 / A.P.C.I. Learning & Results | Case 4



Potential Limitations

• Biases associated with the retrospective study design, which may limit control over confounding 
variables.

• Heterogeneity of electronic health record (EHR) data across different centers, and clinical practices 
(SOPs) potentially impacting result quality.

• Incomplete patient data, particularly regarding long-term outcomes, which may affect the robustness of 
conclusions.

Expected Outcomes

• Insights into the personalized performance of the large language model (LLM) within the A.P.C.I. system 
in real-world clinical settings.

• GRADE-based evidence supporting optimized clinical workflows and enhanced data-driven insights 
guiding decision-making for multidisciplinary tumour boards.

• Data-driven insights informing further development and global implementation of standalone LLM-
based multidisciplinary clinical decisions support system in oncology, by overcoming language and 
geographical barriers.
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By integrating large language model (Gen-AI) with the GRADE 
approach, this study evaluates the potential of A.P.C.I. to 
revolutionize oncology decision-making processes by enhancing 
diagnostic accuracy, personalizing treatment pathways, and 
optimizing the efficiency of multidisciplinary teams.

The findings will play a crucial role in clinical validation, scientific 
dissemination, and fostering strategic collaboration with key 
stakeholders. This will drive the adoption of AI-enhanced GRADE 
methodology within the Comprehensive Cancer Infrastructure (CCI), 
ensuring global scalability and impact in precision oncology.
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