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COSMOS: From Data Lake to Discovery Workflow
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1. Background & Aims 4. Democratising Access: R Shiny

• Data Lakes
• Trial data (Clinical & Translational) often 

resides in an unstructured data lake.
• Vision
• FAIR aligned Data Warehouse.
• Democratize secure discovery.

2. The COSMOS Trust Layer
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1. Data Dictionary, identify Critical Data Elements (CDE).
2. Scheduled visit by subject data density.
3. Individual data checks e.g. Invalid, Uncommon factors or 

Outliers.
4. Query database for random set of values for manual 

comparison with source.

• The Academic SDE
• Virtual Machine (VM) hosting.
• Secure, VPN-authenticated access.
• Analyse data "behind the glass" without raw 

data extraction.
• FAIR Implementation
• Findable: Structured SQL metadata.
• Accessible: Secure VM interface.
• Interoperable: Merged clinical & omics 

datasets.
• Reusable: Data Provenance.

5. Validation: DEPEND Trial
• DEPEND trial (CRUK C45617/A29908)
• 47 samples (24 HV and 23 PDAC)
• Match “no code” with “expert analysis”. 

0.96 
AUC

6. Conclusions & Impact
• Cost Efficiency
• 4 Cores 32 GB RAM ~ £200/year

• Empowering Personalised Medicine
• Accelerated discovery timeline.
• Integration into new clinical trial bids.
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3. COSMOS Data Warehouse

336 Patients
35 Visits
153000 Records

161 Clinical Data variables

Demographics

Disease characteristics

Treatment details

Disease outcomes

Survival data

Blood results

Adverse events
Medical history Vital signs

Concomitant meds

Quality of Life Imaging

26 Biopsy Samples
52 Level 0 Files
57000 Genes
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