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Clinical Trial Silos



The Obvious Silos

Database go-live / lock alignment across every stakeholder can feel more like 

a minor miracle than an operational masterstroke



“Every micro-silo has the same shape: knowledge that should live in 

metadata ends up embedded in code.”

Silos Within Silos – SDTM



Connected SDTM Workflow



• Dataset JSON / API

• CDISC CORE

• USDM / Biomedical Concepts

• Open-source

• OAK

The Enablers



SDTM JSON Metadata — Codelist & Derivation

Codelist mapping  — AE.AEACN
{

"source": {
"raw_table":    "AE",
"raw_column":   "AEACN",
"raw_label":    "Action Taken, Investigational Product",
"raw_codelist": "$AEACN_2"

},
"targets": [{

"sdtm_domain":   "AE",
"sdtm_variable": "AEACN",
"mapping_type":  "coded",
"value_mappings": [

{ "raw_value": "0", "raw_decode": "Dose not changed",     "sdtm_value": "DOSE NOT CHANGED" },
{ "raw_value": "2", "raw_decode": "Dose reduced",         "sdtm_value": "DOSE REDUCED" },
{ "raw_value": "3", "raw_decode": "Drug interrupted",     "sdtm_value": "DRUG INTERRUPTED" },
{ "raw_value": "4", "raw_decode": "Drug discontinued",    "sdtm_value": "DRUG WITHDRAWN" }

]
}]

}

SAS + R derivations  — VS.VSDAT  →  VSDTC

{
"source": {

"raw_table":  "VS",
"raw_column": "VSDAT",
"raw_label":  "Vital Signs Date"

},
"targets": [{

"sdtm_domain":   “VS",
"sdtm_variable": "VSDTC",
"mapping_type":  "derivation",
"derivation": {

"sas_code": "catx('T', vsdat, substr(put(input(vstim, time5.), e8601tm.), 1, 5))",
"r_code":   "ifelse(is.na(VSTIM), as.character(VSDAT), paste0(VSDAT,'T',format(strptime(VSTIM,'%H:%M'),'%H:%M')))"

}
}],
"linked_variables": ["VSTIM"]

}

SDTM JSON
METADATA



SDTM JSON Metadata — Variable Linking & SUPP

Variable linking (1/2)  — VS.HEIGHT  (6 SDTM targets, one findings group)
{

"mapping_id":   "VS_HEIGHT",
"mapping_type": "findings_group",
"source":           { "raw_table": "VS", "raw_column": "HEIGHT", "raw_label": "Height" },
"sdtm_condition":   "HEIGHT NE .",
"condition_group_id": "VS_HEIGHT_GROUP",
"targets": [

{"sdtm_domain": "VS", "sdtm_variable": "VSCAT",    "sdtm_assigned_value": "\"BODY MEASUREMENT\"" },
{"sdtm_domain": "VS", "sdtm_variable": "VSTEST",   "sdtm_assigned_value": "\"Height\"" },
{"sdtm_domain": "VS", "sdtm_variable": "VSTESTCD", "sdtm_assigned_value": "\"HEIGHT\"" },
{"sdtm_domain": "VS", "sdtm_variable": "VSORRES",  "sdtm_assigned_value": "HEIGHT" },
{"sdtm_domain": "VS", "sdtm_variable": "VSSTRESC", "sdtm_assigned_value": "HEIGHT" },
{"sdtm_domain": "VS", "sdtm_variable": "VSSTRESN", "sdtm_assigned_value": "HEIGHT" }

]
}

Variable linking (2/2)  — VS.HEIGHTU  (units, joined via the same condition_group_id)

{
"mapping_id": "VS_HEIGHTU",
"source":             { "raw_table": "VS", "raw_column": "HEIGHTU", "raw_codelist": "$VSRES3F" },
"condition_group_id": "VS_HEIGHT_GROUP",
"targets": [

{"sdtm_domain": "VS", "sdtm_variable": "VSORRESU", "mapping_type": "coded",
"value_mappings": [

{ "raw_value": "C49668", "raw_decode": "cm",   "sdtm_value": "cm" },
{ "raw_value": "C48500", "raw_decode": "inch", "sdtm_value": "inch" }

] },
{ "sdtm_variable": "VSSTRESU", "mapping_type": "coded",

"value_mappings": [  /* same as VSORRESU */  ] }
]

}

SUPP variable  — EG.INTPR  →  SUPPEG.EGSPFY

{
"source": {

"raw_table":  "EG",
"raw_column": "INTPR",
"raw_label":  "Reason, Abnormal

Overall ECG Evaluation"
},
"sdtm_condition": "INTP NE \"\"",
"targets": [{

"sdtm_domain":   "SUPPEG",
"sdtm_variable": "EGSPFY",
"mapping_type":  "supp_qualifier",
"supp_metadata": {

"QNAM":   "EGSPFY",
"IDVAR":  "EGSEQ",
"QORIG":  "CRF",
"QLABEL": "Specification

of ECG Finding"
},
"sdtm_assigned_value":

"upcase(INTPR)"
}]

}



Metadata Foundation  — the supporting cast

CDISC reference data

Controlled Terminology  ·  SDTM IG metadata  ·  
client-specific overlays  ·  Biomedical Concepts 
package 

1
Dataset keys management

Sort order and key variables derived from validated 
IG metadata  — feeds dataset sorting, define-XML
keys, validation key

2
Trial Design  +  I/E criteria

TA  ·  TE  ·  TV  ·  TI  ·  TS  — protocol-imported 
Inclusion / Exclusion criteria flow into the TI domain 
and the Reviewer's Guide

3

CDISC validation findings

CDISC CORE  +  Pinnacle 21 results  — comments 
managed in-tool, fed straight into the Reviewer's 
Guide

4
Global derivations  (multi-language)

STUDYID, USUBJID, DM-side and cross-domain 
derivations  — SAS  /  R  /  Python expressions held 
centrally and reused across studies

5
Custom code,  filters  &  merge logic

Per-domain SAS macros, R functions, pre / derivation 
/ post snippets  ·  dataset-level WHERE filters  ·  SET 
vs MERGE vs Custom-Skip strategy

6

SDTM JSON
METADATA



SDTM Mapping JSON

SDTM JSON
METADATA

{
"mapping_id":         "VS_DIABP",
"mapping_type":       "findings_group",
"source":             { "raw_table": "VS", "raw_column": "DIABP", "raw_label": "Diastolic BP" },
"sdtm_condition":     "DIABP NE .",
"condition_group_id": "VS_DIABP_GROUP",
"targets": [

{"sdtm_domain": "VS", "sdtm_variable": "VSCAT",    "sdtm_assigned_value": "\"PULSE AND BLOOD PRESSURE\""  },
{"sdtm_domain": "VS", "sdtm_variable": "VSTEST",   "sdtm_assigned_value": "\"Diastolic Blood Pressure\"" },
{"sdtm_domain": "VS", "sdtm_variable": "VSTESTCD", "sdtm_assigned_value": "\"DIABP\""                    },
{"sdtm_domain": "VS", "sdtm_variable": "VSORRES",  "sdtm_assigned_value": "DIABP"                        },
{"sdtm_domain": "VS", "sdtm_variable": "VSSTRESC", "sdtm_assigned_value": "DIABP"                        },
{"sdtm_domain": "VS", "sdtm_variable": "VSSTRESN", "sdtm_assigned_value": "DIABP"                        },
{"sdtm_domain": "VS", "sdtm_variable": "VSORRESU", "sdtm_assigned_value": "\"mmHg\""                     },
{"sdtm_domain": "VS", "sdtm_variable": "VSSTRESU", "sdtm_assigned_value": "\"mmHg\""                     }

]
}



Dataset Keys
Dataset keys management

Sort order and key variables derived 
from validated IG metadata 
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SDTM Mapping JSON in Action



I/E criteria
Trial Design  +  I/E criteria

TA  ·  TE  ·  TV  ·  TI  ·  TS  — protocol-
imported Inclusion / Exclusion criteria flow 
into the TI domain and the Reviewer's 
Guide
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CDISC Validation CDISC validation findings

CDISC CORE  — comments managed in-tool, 
fed straight into the Reviewer's Guide
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CDISC Validation in Action



RAW Define.xml 



SDTM OAK  — Lessons Learned

What we could adopt

Patterns
•  Topic-first findings assembly with bind_rows() — the canonical findings_domain pattern

•  Programming workflow: read raw → oak_id_vars → CT → topic → qualifiers → bind_rows → derived 
vars → labels

•  Reusable algorithms concept — 22 algorithms cover 16,000+ Roche mappings, language-agnostic

Functions used directly
•  derive_seq()  ·  derive_study_day()  ·  derive_blfl()  — invoked as-is

•  library(sdtm.oak) loaded by every generated R program

Semantic alignment retained
•  # oak: assign_no_ct(...)  /  hardcode_no_ct(...)  /  derive_seq(...) annotations preserve OAK intent in 
every block

•  Reference URL cited in every program header (pharmaverse.github.io/sdtm.oak)

What we had to adapt

Specification Dependent CT 
•  ct_spec as CSV / Excel  — no CDISC Library hook, no CT-version awareness  

•  No SDTM IG version awareness; variable length / label / format = “Yet to be developed”  

Code Automation
•  Code can be verbose chaining many functions depending on e.g. number of xxTESTCD – needs 
automation layer

SUPP metadata support
•  generate_sdtm_supp() is a splitter  — user hand-builds supp_qual_info (QNAM / QLABEL / QORIG)

Out of scope
•  Trial Design  ·  SE  ·  SV  ·  RELREC  ·  Associated Person  ·  EPOCH  — all out of scope for v0.2

Define.xml / Reviewer’s Guide Integration
•  These items need to be in sync with SDTM mapping for ‘single source of truth’

https://pharmaverse.github.io/sdtm.oak/

https://github.com/pharmaverse/sdtm.oak



Holding SDTM mapping as a JSON structure with supporting 
CDISC standards and study level metadata, we can vastly 
improve heavily siloed workflows. APIs connect the metadata 
sources, ensuring updates are only ever in one place.

Outputs in the form of SDTM code, define.xml, reviewer’s 
guides become rendered artifacts of the existing metadata 
rather than considerable manual effort, driven from a single 
source of truth.

Workflows are deterministic, easily defensible, reproducible 
and sustainable.

Conclusion



Thank You!



Questions?


