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Breakthrough Therapies Impact Lives and Quality of Life
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Phase III Clinical Trials can make a Big Impact
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Risks must be Monitored to assure Efficacy and Safety
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Control and Confirm 
CDISC Compliance

Use better SAS 
Programming Techniques 
and Technology

Produce Efficacy results 
that significantly improve 
Patient Outcome

Reduce Risks by 
monitoring adverse 
events

Be motivated to 
overcome Data and 
Analysis Challenges

You Can Reach for the Stars



6

A World with CDISC Standards –
Good for BOTH FDA and Sponsors

 Meet customer expectations without any surprises
 FDA can start the review process without any initial questions or issues since 

submission meets requirements
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A World with CDISC Standards

One-Proc Away ADaM 
gives power to query by 

subsetting, grouping 
and analyzing to 
answer questions

Specifications as 
metadata are useful to 
document, automate 

and assure higher FDA 
compliance

CDISC standards are based 
on FDA submission review 

experience
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A World without CDISC Standards

Issues with non-
standard lab units when 
trying to combine and 

analyze data?

Issues with case
sensitivity, special 

characters or spaces 
when trying to subset, 
group or summarize?

We all have  
experienced 
these issues
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Channels for Mapping SDTMs
allow for both Mapped and Unmapped data

Map ALL raw 
data to SDTMS
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SDTM and ADaM Domains Mindmap

1) 80% time to create SDTMs, 20% time to create ADaMs
2) Create ADaMs only based on SAP for Summary Tables
3) ADaMs may combine XX with SUPPXX
4) ADaMs may have derived records per USUBJID to facilitate ‘One-Proc-Away’ 
concept
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SDTMs by Relationship to Patients

DM
SC
CO
SE

SUPPXX
RELREC

FA

CM
EX
SU

EG
IE
LB
PE
QS
SC
VS

AE
DS
MH
DV
CE

TA, TE, TV, TI, TS

Other     Interventions         Events              Findings

What do 
we give 

to 
patients?

What do we 
measure on 

a regular 
basis?

What 
happens 

to 
patients?

Who are 
the 

patients?

What do 
the patients 
go through?

Trial 
Design

80%(                     20%                    )

(Start and Stop Dates)



12

Seven SDTM Classes – Help to Map data

Question Class Domain
SUPP

XX
Control Terminology

What is the study 
design?

1) Setup TA N/A PLACEBO, SCRNFAIL

Who is enrolled and 
when are they
evaluated?

2) Demographics
and Visits DM, SV SUPPDM F, M, U

What prescriptions
did they take?

3) Interventions
EX, EC, CM SUPPEX TABLET

What and when did 
AEs happen?

4) Events AE, DS, 
MH

SUPPAE MILD, MODERATE, 
SEVERE

What measurements 
were collected? 5) Findings

LB, EG, SC, 
VS, DA

SUPPLB Y, N, U

What relationships 
exist between
domains?

6) Relationships
RELREC N/A N/A

7) Findings About
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Compare and Contrast SDTM and ADaM structures

SDTMs ADaMs
• All Case Report 

Form data
• Vertical/ Normalized 

Structure
• Generic Variable 

Name
• SUPPXX store 

unmapped raw 
variables or values

• Summarized data based on TLG
• One-SAS Proc away
• May be Horizontal Structure for 

statistical modeling
• ‘Analysis’ Variable Name
• SDTM Traceable, ie same 

attributes for SDTMs vars kept
• Derived  variables, values, records

Best Practices
1. Create SDTMs from all case report form pages
2. Design ADaMs with required variables to create tables from shells
3. Determine mapping from SDTMs to required ADaMs

Standardized Raw 
Variable Names & 

Control Term Values
FDA Queries using filters to 

confirm Summary Tables
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Better SAS Programming Techniques

Proc SQL and 

SAS Enterprise Guide

Data Cleaning

Techniques

Statistical and 

Visual Analysis

Metadata and

Macros

Power       
of SAS
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Raw to SDTMs to ADaMs: Extracting Dataset Vitals
Prevents loss of data and addresses data issues

Raw Data

- Non-standard 
variable names

- Non-standard values

- Missing values

SDTMs

- Standard variable 
names

- Standard values

- Missing values

- Required variables

- Required variable 
and record sort order

ADaMs

- Analysis variables

- Missing values

- Required variables



1. Total 
Number of 
Observations

Consistent with 
data transfer

Consistent with 
tables, lists and 

graphs

2. Unique 
Patient Count

Key, required 
and consistent 

with data 
transfer

Consistent with 
tables, lists and 

graphs

3. Duplicate 
Records 

Report data 
issue or update 

key variables

Address in 
ADaMs

4. Missing 
Values

Report for 
required, 

uncoded or key 
variables

Excluded in 
tables, lists and 

graphs 

5. Data Out 
of Range

Know Your Data: Unit Level Dataset Vital Stats

Report data 
values

Monitor or 
document in 

tables, lists or 
graphs
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Effective Unit Testing Concepts for Proc SQL

• Check each intermediate 
dataset (vars, obs count, 
etc.)

• Data Step, Proc Print, Proc
Freq and Proc Means

• Control is more 
important than ‘Too 
much’ multi-tasking

• Add comments for each 
intermediate dataset

• Program Header

• Intermediate dataset 
and variable naming 
convention (A1, A2, B, 
C, D, etc.)

• Purpose

• Assumptions

• Tasks (Dataset, 
Variables, Subset, 
etc.)

User 
Requirements

Documentation 
and 

Maintenance

QC Methods
Programming 

Approach
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Master Proc SQL to Join Datasets



Metadata

Dataset / Group Filters

Append / Join Datasets

Create / Delete Datasets / Views

Create / Drop Dataset / Group Variables

Dataset / Group Queries / Subqueries

Macro / Descriptive Statistics Variables

Update / Insert / Delete / Group / Order Records 

Pyramid of 
Proc SQL

Proc SQL is the 
only SAS 

Procedure that 
is almost as 

powerful as the 
DATA Step
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Count of 

females

Count of 

males

SAS Blog



proc sql;   create table class2 as

select  a.*,                                                   

b.sexn

from sashelp.class as a

left join                                                      

(select                                                       

sex,                                                         

count(sex) as sexn

from sashelp.class where sex > ' '

group by sex

) as b on 

a.sex=b.sex;                                              

quit;

1. Select  all master variables

2. Include the new group descriptive statistics 
variable

3. Apply LEFT JOIN to keep all master records

4. Create internal dataset using subquery

5. Select or create grouping variable

6. Apply one or more summary functions

7. Link internal dataset by grouping variable

Proc SQL Subquery Linked by Group Variable
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Apply Anatomy of Summary Reports

Listing / Table
Filter / Order / 
Sort / Group

Rows / Columns / 
Overall Variables

Details / Counts / 
Statistics

Objective

(WHO: Focus Group) 
(WHEN: Time Frame)

(WHAT: Details or Summary)

(HOW: Compare Groups, Time Periods) (WHY: Confirm, Conclusion)

(Product A sales are improving)
(Product A is more popular than B)

(Drug A is better than B)
(Drug A and/or B causes C outcome)
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SAS Procedures to address Statistical Questions

One-Proc Away ADaM 
gives power to query by 

subsetting, grouping 
and analyzing to 
answer questions
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Metadata Saves Time – What are you waiting for?

Using metadata will result in saving time to 
apply standards, automation and checks



Create Macros to Automate and 
Standardize the Process so that you can focus on 

more Challenging and Complex Tasks
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Be in the Know - ‘Clinical’ Data Scientist
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Better CDISC Compliance Techniques 
result in faster Breakthrough Therapies

Sunil Gupta

Sunil.Gupta@Cytel.com

Director, Statistical Programming, Cytel

SAS Author and CDISC Reviewer

Email me for links to my SAS Tips and Articles 
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Best to apply Defensive Programming Techniques
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Challenges: Sources of Missing Data: Dataset  and Programming Issues 
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Pay Attention to Details
SAS Tip: Do You Understand Differences between Where vs. If


