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Introduction to ARM

❖Three types of metadata defined in ADaM v2.1 (published in Dec. 2009)
▪ Analysis Dataset Metadata
▪ Analysis Variable Metadata
▪ Analysis Results Metadata (ARM)

❖Analysis Results Metadata 
▪ Describes the main attributes of the analysis results
▪ Provides traceability between analysis results and analysis dataset to facilitate reviews
▪ ARM v1.0 for Define-XML V2 supporting ARM submission published in Jan 2015
▪ ARM submission for primary/secondary endpoints and main safety analyses 

recommended (e.g., by PMDA)

❖ARM widely used in table shell annotations



❖Achieving autoTLF requires ADaM or pre-processing ADaM to be analysis-ready. After applying data selection criteria WHERE 
statement, it’s able to directly invoke SAS statistical procedure, formatting and reporting

ARM Applications

auto TLF Driven by ARM

❖To support layout multiplicities, capture core features/patterns of table shells, thus NO requirements on table shell 

standardization or digitalization

❖NO black box: parameters of one macro call are the table specifications; plain executable codes as output; submission 

ready/facilitated    

❖Targeting to supporting 95% analysis, 85% layouts



ARM Applications

%macro OCCFREQ( 

❶

TableID      = Table number
Title      = Table titles
Footnote      = User defined footnotes
Popu      = Analysis population set

❷

INDATA      = Input analysis dataset
WHERE      = Data selection criteria
ADSL      = Input ADSL dataset
SUBJSUM      = No. SUBJECT/EVENT with TEAE
ANALVAR      = Analysis variables
ADSL_ARM    = Treatment period variable from ADSL
INDATA_ARM = Treatment group variable from INDATA

SUBGROUP   =

FreqThreshold=

Subgroup analysis variable
Frequency threshold minimum cut-off, e.g., non-SAE ISS)

Programming

SAP

Design of Freq analysis with OCCDS example



autoTable Scopes
❖Non-inferential Analyses

❖Inferential Analyses
 %ANCOVA, %MMRM, %CMH, %TTE

SAS Macro Input Dataset Analyses

%OCCFREQ
Any OCCDS, e.g., ADAE, ADCM, 

ADMH
Any frequency analyses

%BDSSTAT
Any BDS, e.g., ADLB, ADEG, 

ADVS

Any descriptive analyses with 

continuous/character variables

%BDSSHIFT Any BDS, e.g., ADLB, ADEG Shift table analyses, specifically

%ADSLEVL ADSL

Subject evaluation analyses, e.g., tables of 

baseline, demographic, disposition, 

population, etc.



Macro Output

Seq Item Note

1 Table table output in formats of RTF, PDF, or XLSX

2 SAS Codes

Plain executable submission-ready SAS code dynamically resolved 
from the macro call. Executing the generated code reproduces the 
identical table

3 RDS
Final results dataset used for qc, or implementing any other special 
table layout 

4 ARMDS
Aggregated dataset of table specifications with ARM structure
Facilitate ARM define-xml generations

5 Log file Macro execution logs



Demos with Detailed Parameters and Options
❖Multi-options defined along with parameters

✓ Table level, applied to the whole table, e.g., page break pattern
✓ Parameter level, applied to a component of the parameter, e.g., sort order
✓ Table Layout Features and Patterns Additionally Captured

❖Simulated ADaMs used (ADSL, ADAE, ADLB), and table shells used here for 
demonstration purpose only

❖Demographic table with %ADSLEVL

❖SOC, PT, and Sev table with %OCCFREQ

❖Observed values, CHG/PCHG by Visit table with %BDSSTAT

❖Shift table with %BDSSHIFT



Demos with Details Parameters and Options
❖Demographic Table with %ADSLEVL



Demos with Details Parameters and Options
❖Demographic Table Output with %ADSLEVL



Demos with Details Parameters and Options
❖SOC, PT, and Sev Table with %OCCFREQ



Demos with Details Parameters and Options
❖SOC, PT, and Sev Table with %OCCFREQ



Demos with Details Parameters and Options
❖Observed Values, CHG by Visit Table with %BDSSTAT



Demos with Details Parameters and Options
❖Observed Values, CHG by Visit Table with %BDSSTAT



Demos with Details Parameters and Options
❖Shift Table (from BASE to Post-BASE) with %BDSSHIFT
✓The shift table layouts often show multiplicities
✓With settings, the SHIFT table engine can easily implement:

❑Either BASELINE or POST-BASELINE transposed
❑Denominator with N, m, or n
❑Combinations of TRTA, PARAM, AVISIT, and even SUBGROUP,  printed in 

title, left column, and spanning header, respectively
❑Multiple shifts presented into one table

✓One typical examples demonstrated below 



Demos with Details Parameters and Options
❖Shift Table (from BASE to Post-BASE) with %BDSSHIFT



Demos with Details Parameters and Options
❖Shift Table (from BASE to Post-BASE) with %BDSSHIFT



autoTLF Roadmap
❖Non-Inferential Tables (completed)
     %ADSLEVL, %OCCFREQ, %BDSSTAT, %BDSSHIFT
❖Inferential Tables (half-done)
     %MMRM, %ANCOVA, %CMH, %TTE
❖AI/ML Powered (initiated)
     AI Agents
❖Figures and Listings (planned)
❖R/Python Packages (tracking R/Python growths)

Philosophy: Keep the solution simple and applicable in productions



Conclusion
❖Design Goal to cover %95 analyses + %85 layouts is conservative
❖Much more efficient than the copy-paste-update programming 

model by switching the focus to the table specifications only
❖Achievable in minutes to generate a table with table output, RDS, 

and plain executable submission-ready code
❖Summarizing programming routine practices and following 

programming styles, seeing and knowing, thus easily transitioned
❖Compatible with legacy workflow, table-shell standardization or 

digitalization NOT a prerequisite. However, it can facilitate the 
generations if standardization or digitalization already conducted
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Questions

For further demonstration request or collaboration, 
please contact the author at: 
Chengxin Li
AutoCheng Clinical Data Services LLC
Chengxin.li@autoclindata.com

http://upload.wikimedia.org/wikipedia/en/5/56/The_Thinker,_Rodin.jpg
mailto:Chengxin.li@autoclindata.com
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