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Disclaimer

The contents represent solely the personal views of the presenter 
and do not necessarily reflect the stance of the employer
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Our Needs in Early Oncology Clinical Trials
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01
Phase I Dose

Escalation Designs

BOIN · 3+3 · mTPI

02
Dose Selection

& Optimization

PK/PD · E-R · ANN

03
Go / No-Go

Decision

Bayesian Posterior Prob.

04
Aggregate Safety

Analysis

AE · Co-occurrence Network

05
Phase II Study

Designs

Simon · Bayesian TTE

06
mPFS

Prediction

ORR-informed · PFS Trajectory Projection



The Problem We 
Were Solving

• Clinical data analysis is often scattered across multiple 
independent systems, and statistical programming and medical 
review tools lack interoperability, leading to discontinuous 
information transfer. Manual export/import collaboration is 
error-prone and time-consuming.

• The traditional process takes several days or more from data 
release to report generation, making it difficult to respond 
quickly to safety signals or strategy changes. Such delays in 
dynamic decision-making can jeopardize patient safety and 
clinical development progress.

• Statistics, medical, clinical pharmacology, and programming 
teams work on different platforms, resulting in high 
communication costs and frequent version inconsistency issues. 
The lack of a unified environment hinders real-time feedback 
and rapid iterative analysis.
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Decision Analysis Are Fragmented 
Across Dozens of Scripts



Can one platform replace this patchwork and produce 
audit-ready evidence in real time?

The Challenge

“

”
▼ See the answer on the next slide
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OncoTrialMind — One Platform, Complete Solution



New Features in OncoTrialMind

• AI-Augmented R Shiny Platform for Oncology Clinical Trial 
Decision Intelligence

• Role-Based Dashboard & Automated Regulatory-Ready 
Reporting

• Unified Evidence Synthesis Under One Reactive Data Layer

• Comprehensive Bayesian Decision Suite

• AI Signal Intelligence Engine

• Competitive Benchmark Intelligence + ClinicalTrials.gov 
Integration
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OncoTrialMind-Architecture at a Glance
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Architecture

CDISC ADaMs Input: 

ADSL/ADAE/ADEXSUM/ADRS/ADTTE/ADTR

▼

[Reactive Data Layer]

▼

25 Analysis Modules Pure R no Shiny dependencies Cross-platform
AI designed auto-testing 

framework using {testthat}

▼

[Role-Aware Dashboard & Reports]

Medical · Pharma · Statistics

PostgreSQL

Data link

AI-Augmented

moduleServer() + NS() for 

testable, reusable components

▼

PDF/HTML Summary Report

Designed for a Regulated Environment



Technology Stack
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Component Technology Rationale

Web framework R Shiny + bslib Reactive UI without JavaScript 
expertise

Data link PostgreSQL Open-source; Data connection 
and share 

Interactive plots plotly, ggplot2, 
visNetwork

Client-side interactivity

MCMC Custom Metropolis-
Hastings (base R)

No JAGS/Stan dependency

Bayesian 
computation

Base R (dbeta, pbeta, 
qbeta)

Conjugate closed-form 
posteriors

ML stats::glm, 
stats::kmeans

Zero external ML dependencies

Parallelism furrr Parallel OC simulations

Report 
generation

rmarkdown / flextable Automated Word/HTML output

Data wrangling dplyr, tidyr, purrr Tidyverse consistency



Data Infrastructure: CDISC-Native + PostgreSQL Persistence
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Input Formats

▸ ADSL — Subject-level demographics
▸ ADAE — Adverse events
▸ ADEXSUM — Exposure summary
▸ ADRS — Response endpoints
▸ ADTTE — Time-to-event
▸ ADTR — Tumor response
▸ PK exposure data  (CSV)

In-app upload with automatic CDISC 
column normalization

PostgreSQL Persistence

▸ All results serialised as JSONB
↳ → analysis_results table

▸ Decision audit log:
↳ timestamp · user role · parameters

▸ Evidence score history
↳ trend tracking over interim analyses

▸ Multi-project support
↳ per-project PostgreSQL connection 
pools



AI-Designed Validation Cases for Key Results

Test case Expected Platform output Status

Simon Optimal (p0=0.2,
p1=0.4, α=0.05, power=80)

N1=13, r1=3, N=43, 
EN(p0)=20.6

✓ Exact match

BOIN boundaries (ϕ=0.25) λ1=0.197, λ2=0.298 ✓ Exact match

Jeffreys 
posterior r=15, n=60

P(π>0.20) ≈ 82% 82.1%

CRM MCMC R-hat ≤ 1.05 on all runs Displayed live

Bootstrap CI coverage 
(simulation)

Nominal 95% 94.2–95.8% across 
scenarios
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Does It Work?

Benchmark Against Published Results

Statistical results verified by
multiple AI coding agents

AI-designed auto-testing framework
using {testthat}



Regulatory & Validation Considerations

• AI-assistant documentation delivered with the system:

Document GxP standard

Validation Plan (VP) GAMP 5

User Requirements Specification (URS) 21 CFR Part 11 / EU Annex 11

Installation Qualification (IQ) GAMP 5

Operational Qualification (OQ) GAMP 5

Performance Qualification (PQ) GAMP 5

Validation Summary Report (VSR) ICH Q10
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Designed for Regulated Environment

Statistical methods:  Fully documented in STATISTICAL_METHODS.md (17 sections, 5 000+ words) — covers all formulas, prior choices, MCMC settings, convergence 
diagnostics, and references.



Role-Aware Dashboard: One App, Three Perspectives
The Right Information to 

the Right Person
at the Right Time

Medical Monitor

▸ Patient-level Safety

KEY WIDGETS

AE Summary

AE Co-occurrence Network

Patient ML Risk Table

●

Real-time AE surveillance

●

Network graph: co-occurrence 
patterns

●

ML individual patient risk scoring

Pharmacometrician

▸ PK / PD Analysis

KEY WIDGETS

E-R Scatter (Logistic/Emax/ANN)

Therapeutic Window

Quartile Analysis

●

Logistic / Emax / ANN model fitting

●

Therapeutic window visualisation

●

Exposure quartile response 
breakdown

Statistician

▸ Decision Evidence

KEY WIDGETS

Bayesian Go/No-Go

Simon 2-Stage

BOIN Boundaries

Trajectory Projection

●

Posterior probability Go/No-Go engine

●

Simon 2-stage interim decision rules

●

BOIN dose escalation boundaries

●

Response trajectory projection
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Role-Aware Dashboard
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Dashboard

Multi-role View Real-time Sync ML-powered Risk
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Bayesian Engine Audit Trail Real-time Sync Multi-role View

Decision

Decision Center



AI Signal Intelligence Engine
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AI Engine

NLP Signal Parsing Auto Signal Detection Evidence Score



Phase I Dose Escalation Designs 
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Statistics

BOIN Design 3+3 Rule-based mTPI-2 Framework



Comprehensive Bayesian Decision Suite
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GO/NO-GO EFFICACY 
DECISION: BETA-

BINOMIAL CONJUGATE 
MODEL

BAYESIAN PREDICTIVE 
PROBABILITY OF 

SUCCESS

JOINT EFFICACY–
TOXICITY BAYESIAN 

PHASE II DESIGN

BAYESIAN TTE PHASE II 
DESIGN

Posterior Probability Go/No-Go Framework Interim Decision Rules
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Bayesian Bayesian Go/No-Go with Real-Time Sensitivity Grid

Go/No-Go Decision Panel Real-Time Sensitivity Grid

Posterior Probability Sensitivity Grid Decision Audit Trail



Joint Efficacy–Toxicity Bayesian Phase II Design
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Statistics

Joint Efficacy–Toxicity Toxicity Boundary Efficacy Gate



Bayesian optimal phase II design with TTE endpoint
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Statistics

TTE Endpoint Survival Curve Interim Analysis



ML Safety Monitoring
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ML / AI

AE Early Detection Patient Risk Scoring Real-time Alert



Competitive Benchmark Intelligence + ClinicalTrials.gov 
Integration
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Intel

ClinicalTrials.gov Competitor Benchmark Gap Analysis



AI-Augmented Summary Report
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AI Report

Auto Narrative Evidence Package Audit-ready



How Does OncoTrialMind Differ from What’s Already Out 
There?
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ClinicalTrials.gov Competitor Benchmark Unique Differentiators

Positioning

CDISC Data Ingestion

Auto column normalisation

Real-time Bayesian

Go/No-Go

Posterior probability engine

Role-aware

Dashboards

Monitor · PK · Statistician

ML Safety

Monitoring

Patient risk scoring · AE alert

NMA + Competitor

Benchmarking

ClinicalTrials.gov · Gap analysis

PostgreSQL Audit

Persistence

JSONB · Audit trail · Multi-project

AI-Augmented

Summary Report

Auto-narrative · Evidence pack

Open Source

R-native

Shiny · Reproducible · Auditable



Transformation from Passive Response to Proactive Insight 

Built-in statistical 
models

Integrate Bayesian 
methods, multiple 
hypothesis tests 

with safety signal 
analysis, support 

one-click execution, 
and enhance the 

efficiency and 
consistency of the 

analysis

Rapid iterative 
analysis

It empowers 
statisticians to 
expeditiously 

experiment with 
diverse analysis 

strategies, thereby 
substantially 
reducing the 

validation and 
optimization cycle

Visual drag-and-
drop operation 

Through an 
intuitive interface, 

hierarchical 
analysis and 

subgroup 
exploration can be 

accomplished, 
which reduces the 
technical threshold 

and improves 
usability

Real-time 
sharing of results 

Support the prompt 
sharing of statistical 

results with the 
medical team to 
facilitate cross-

functional 
collaboration

Accelerate the 
feedback loop 

Compress the 
medical verification 

feedback cycle 
from a weekly basis 

to a daily basis to 
expedite the 

decision- making 
process. 

Efficient 
collaborative 

works 

Achieve a close 
interaction 

between data 
analysis and 

medical judgment 
to improve the 
overall research 

efficiency. 
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Passive → Proactive Real-time Insight Decision Intelligence



Conclusions
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Integration wins over specialization — a unified platform reduces decision latency from 
days to minutes

Bayesian methods + real-time UI = better risk communication — sensitivity grids and 
trajectory projections let teams explore “what if” interactively, not post-hoc

Regulatory readiness is a design choice, not an afterthought — validation documentation, 
audit logging, and explicit limitation statements were built in from day one

Future Directions: LLM-assisted natural language query: “Show me all patients with Grade 
3 rash on Arm B” → reactive filter via LLM API (prototype in R/nlq_engine.R)



References

• Simon R (1989) Optimal two-stage designs for phase II clinical trials. Control Clin Trials 10:1–10.

• Liu S & Yuan Y (2015) Bayesian optimal interval designs for phase I clinical trials. J R Stat Soc C 64:507–523.

• Page ES (1954) Continuous inspection schemes. Biometrika 41:100–115.

• Neuenschwander B et al. (2008) Critical aspects of the Bayesian approach to phase I cancer trials. Stat 
Med 27:2884–2904.

• Latimer NR (2013) Survival analysis for economic evaluations — extrapolation with patient-level data. Med 
Decis Making 33:743–754.

• NICE DSU TSD14 (2013) Survival analysis for economic evaluations alongside clinical trials.

• FDA Guidance (2026) Use of Bayesian Methodology in Clinical Trials of Drug and Biological Products.

• Thall PF, Simon R & Estey EH (1995) Bayesian sequential monitoring designs for single-arm clinical trials with 
multiple outcomes. Stat Med 14:357–379.

• Babb J et al. (1998) Cancer phase I clinical trials: efficient dose escalation with overdose 
control. Biometrika 85:741–751.

• Gelman A et al. (2013) Bayesian Data Analysis, 3rd ed. CRC Press.

28



Thank You — Questions Welcome
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