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Clinical SAS Tutorial for Beginners

Having problems getting started with Clinical SAS? Overwhelmed by difficult terms and
their use in the real world? Well, this tutorial is for you. Here, we’ll explain the
fundamentals so that biostatistical programming finally becomes comprehensible for an
inexperienced audience. Learn to transform raw clinical data into submission-ready

tables, figures, and listings-also known as TFLs. Ready for a SAS Career? Here’s the

complete Clinical SAS course syllabus for your review.

For students and freshers, the learning of Clinical SAS has major advantages in

pharmaceutical and healthcare industries:

e High demand and career stability: The industry is always in need of skilled SAS

programmers for clinical trials, thus assuring excellent job prospects.


https://www.softlogicsys.in/clinical-sas-course-syllabus/

e Pathway to Biostatistics & Data Science: This course represents an important
entry point into positions such as Clinical Programmer, Statistical Programmer,
and Biostatistician.

e Competitive Salaries: These roles are highly compensated, offering a strong
return on investment for your training.

e Industry Standard: SAS is the regulatory standard for data analysis and
submission to bodies like the FDA, Food and Drug Administration.

e Impactful Work: You contribute directly to the development of new drugs and

medical treatments.

Boost your confidence! Download our Clinical SAS Interview Questions and Answers

guide now!

Take your Knowledge
Check your Score |~
Test Report AV

Step-by-Step Clinical SAS Tutorial for Beginners
This Clinical SAS tutorial is a step-by-step instruction to those who have just ventured
into Clinical SAS Programming, with which one can learn the basics essential to writing

SAS programs for the analysis of clinical trial data.

Step 1: SAS Software Access & Environment
You cannot do Clinical SAS without SAS software. For beginners, the most accessible

and easiest option is the SAS OnDemand for Academics, which stands for SAS Studio.

Installation/Access
SAS OnDemand for Academics (Free for learning):


https://www.softlogicsys.in/clinical-sas-interview-questions-and-answers/
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e Action: Sign up for a free account on the SAS website.

e Why?: It provides cloud-based access to a full-featured version of SAS including

SAS Studio, which has a modern, web-based interface.

e No Installation: This skips the cumbersome local installation of SAS 9.4 and a

license file, which is usually taken care of by the company’s IT department.

Launching SAS Studio:

e Once registered, log in to your SAS OnDemand account.

e You'll be working within the SAS Studio, which comprises four main windows:

o

o

o

Explorer: To manage files and libraries.

Code: Where you write your SAS programs.

Log: Where SAS writes remarks, warnings, and notes, vitally important for
debugging.

Results/Output: Where tables, figures, and procedure output appear.

Clinical SAS is built on Base SAS. You are required to master the DATA Step, and

common PROC steps.

2.1. The SAS Program Structure

Every SAS program is a series of steps, each starting with a STEP statement and

finishing with a RUN statement. Every statement must finish with a semicolon (;).

Comments use an asterisk (*) or /*..."%/.

/* This is a comment — very important for clinical documentation */

DATA mydata; /* Start of a DATA Step */

SET sashelp.class;

new_age = Age + 5;



RUN; /* End of the DATA Step */
PROC PRINT DATA=mydata; /* Start of a PROC Step (to display data) */
VAR Name Age new_age;

RUN; /* End of the PROC Step */

2.2. Importing Raw Data (The INFILE Statement)

Clinical trials involve data collection in several formats, such as CSV, Excel. You need to

import it into a SAS Dataset.
Example: Importing a Comma-Separated Values (CSV) File.

Imagine you have a raw data file named raw_dm.csv (Demographics data) saved in
your SAS Studio files.

DATA work.demographics; /* Creates a SAS dataset named ‘demographics’ in the
WORK library */

INFILE ‘~/my_folder/raw_dm.csv’

DIM =%’ /* Delimiter is a comma */

FIRSTOBS =2 /* Starts reading data from the second line (skipping headers) */

DSD; /* Treats two consecutive delimiters as a missing value */

INPUT USUBJID $ TRT $ AGE SEX $ RACE $,; /* Define variable names and types */
RUN;

e USUBJID $: The $ sign indicates a character (string) variable.



e TRT $: Treatment group (Character).
e AGE: Age (Numeric, no $).

Cleaning, transforming, and deriving new variables in clinical programming is based on

a statistical analysis plan.

3.1. Conditional Logic (IF-THEN-ELSE)

One common activity is to create a patient Age Group variable.

DATA work.demographics_derived;
SET work.demographics;
/* Create a new variable, AGEGR1, based on the existing AGE variable */
IF AGE < 18 THEN AGEGR1 = ‘Child (<18)’;
ELSE IF AGE >= 18 AND AGE < 65 THEN AGEGR1 = ‘Adult (18-64)’;
ELSE IF AGE >= 65 THEN AGEGR1 = ‘Elderly (>=65)’;
ELSE AGEGRT1 = ‘Missing’; /* Handling missing or unexpected values */
/* Apply a format for clean output (optional but recommended) */
FORMAT AGEGR1 $20.;

RUN;

3.2. Data Aggregation and Summarization (PROC MEANS)

Clinical reports often require summary statistics for baseline characteristics such as

Age, Sex, etc.



/* Calculate descriptive statistics for Age by Treatment Group */

PROC MEANS DATA=work.demographics _derived MEAN STD MIN MAX NWAY;
CLASS TRT; /* Grouping variable */
VAR AGE; /* Variable to be summarized */
TITLE ‘Summary of Age by Treatment Group’;

RUN;

3.3. Frequency & Categorical Data (PROC FREQ)

Used to count the number and percentage of patients in each categorical group, such

as Sex or Race.
/* Calculate frequencies for Sex and Race by Treatment Group */
PROC FREQ DATA=work.demographics_derived;
TABLES TRT * (SEX RACE) / NOPRINT OUT=work.freq_output;
TITLE ‘Frequencies of Sex and Race by Treatment Group’;
RUN;

e TRT * (SEX RACE): It produces two-way tables of TRT vs SEX, TRT vs RACE.
e NOPRINT: This suppresses the default output; we use the OUT= option to save

the results into a dataset (work.freq_output) for further processing.

A Clinical SAS programmer will always have the final goal of producing TFLs for the

Clinical Study Report (CSR).



4.1. Creating a Clinical Listing (PROC PRINT)

Listings are simple, patient-level data tables.

PROC PRINT DATA=work.demographics_derived NOOBS LABEL;
VAR USUBJID TRT AGE AGEGR1 SEX RACE;
WHERE AGEGR1 NE ‘Missing’; /* Filter out missing data */
TITLE ‘Listing 1: Subject Demographics’;

RUN;

e NOOBS: It suppresses the default observation number column.

e LABEL: It uses variable labels as column headers, if defined.

4.2. Creating Customized Reports (PROC REPORT and ODS)

The Output Delivery System (ODS) is the cornerstone of generating submission-ready
reports (PDF, RTF, HTML). PROC REPORT is the preferred procedure for creating

complex summary tables.

/* 1. Use ODS to set output format (e.qg., PDF) */

ODS PDF FILE="C:\reports\Demog_Table.pdf’;

/* 2. Define the report structure ¥/

PROC REPORT DATA=work.demographics_derived HEADLINE NOWINDOW;
/* Define the variables and their roles */

COLUMN TRT, (N_COUNT MEAN_AGE);



DEFINE TRT/ GROUP ‘Treatment Group’ STYLE(COLUMN)=[ASIS=ONJ;

DEFINE N_COUNT / DISPLAY ‘N’ FORMAT=4.;

DEFINE MEAN_AGE / MEAN ‘Mean Age (SD)’ FORMAT=5.2;

/* A simple example of computing N and Mean for the report */

COMPUTE N_COUNT;

N_COUNT = N();

ENDCOMPUTE;

TITLE ‘Table 14.1.1: Summary of Age by Treatment’;

RUN;

/* 3. Close the ODS destination */

ODS PDF CLOSE;

Clinical SAS programming is rigorously executed under the standards of CDISC:

e SDTM (Study Data Tabulation Model): It defines the structure of submission data.
For example, Demographics is the DM domain and Adverse Events is the AE
domain. SDTM datasets are raw data mapped into a standard format.

e ADaM (Analysis Data Model): It defines the structure of the data used for
statistical analysis. Programmers derive variables like baseline values or

change-from-baseline here.

Your main task will be creating ADaM datasets from SDTM datasets.



Example: Deriving Change-From-Baseline (ADaM)

Let's assume that you have a Vital Signs (VS) SDTM domain and want to calculate the

change in systolic blood pressure (SBP) from baseline visit (BL).

/* Create the ADSL (ADaM Subject-Level) dataset for merging */

DATA adsl;

SET work.demographics;

KEEP USUBJID TRT;

RUN;

/* Create an ADaM-style dataset (e.g., AVS for Vital Signs Analysis) */

DATA adam.avs;

MERGE ads/ (IN=a)

sdtm.vs (WHERE=(VSTESTCD="SBP’ AND VSPOS="SUPINE’) IN=b);

BY USUBJID;

IF a AND b; /* Only keep records present in both datasets */

RENAME VSSTRESN = AVAL; /* Rename to the standard ADaM analysis variable */

/* 1. Derive BASELINE (AVAL at Baseline visit) */

RETAIN BASEL;

IF VSORRES = ‘Baseline’ THEN BASEL = AVAL;



ELSE IF FIRST.USUBJID THEN BASEL = .; /* Clear BASEL at start of new subject */

/* 2. Derive Change-From-Baseline (CHG) */

CHG = AVAL — BASEL;

KEEP USUBJID TRT VISIT VSPOS VSTEST AVAL BASEL CHG;

RUN;

e MERGE: Combines data from two different SAS datasets: adsl and sdtm.vs.
e BY USUBJID: Identifies the common identifier used in merging.
e RETAIN BASEL: Carries the value of BASEL across observations for a subject

until it is explicitly changed. Allows the baseline value to be carried forward.

Mastery of Clinical SAS requires practice, rigorous QC, and deep understanding of
CDISC standards. Your programs should be accurate, reproducible, and fully

documented.

Want to set the score and take on some real-world coding challenges? Download our

Clinical SAS Challenges and Solutions guide to test your knowledge!

These examples represent core tasks of a Clinical SAS Programmer in drug

development studies:

Creating Subject Demographics Table (Table 14.1.1)

e Objective: To summarize patient characteristics at baseline (e.g., age, sex, race)
by treatment group to check if randomization was successful.
e Data Source: SDTM DM (Demographics) domain.

e Process:
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o Read the SDTM DM dataset using the DATA Step.

o Use PROC FREQ and PROC MEANS to generate frequency data (N, %)
for the categorical variables Sex and Race, and descriptive statistics (N,
Mean, SD) for the continuous variables, Age.

o Use either PROC REPORT or PROC TABULATE in conjunction with ODS
statements (such as ODS RTF) to format the output in a professionally

styled two-way summary table ready for the CSR.

Creating Adverse Event Incidence Listing (Listing 16.2.1.2)

e Objective: To enumerate all Adverse Events (AEs) reported for each patient,
including severity, causality, and relationship to the study drug.
e Data Source: SDTM AE (Adverse Events) and SDTM DM domains (to obtain
treatment assignment).
e Process:
o MERGE the datasets AE and DM based on the variable USUBJID.
o Use the DATA Step to derive key variables such as TREATMENT and sort
the data by Treatment and Subject ID.
o Use PROC PRINT with appropriate VAR and LABEL statements to
generate a detailed, patient-level listing that is required for regulatory

review.

Calculating Change-from-Baseline in a Vital Sign

e Objective: To provide an ADaM dataset that can be used to analyze the effect of
the drug on a certain parameter, such as Systolic Blood Pressure (SBP).
e Data Source: SDTM VS (Vital Signs) domain.
e Process:
o Filter the relevant record, such as SBP measured supine, by using a
WHERE statement.



o The following program identifies and carries forward the Baseline value for
each subject, using a DATA Step with the RETAIN statement along with
IF/ELSE conditional logic.

o Calculate the CHG using the formula: CHG = Current_Value — BASEL.
This ADaM dataset can be used as input for the inferential statistics such
as PROC GLM.

Ready to apply these concepts? Explore our curated list of Clinical SAS Project Ideas to

build your portfolio.

1. Is Clinical SAS difficult?

SAS syntax is intuitively easy; however, Clinical SAS is challenging because mastery of
CDISC standards (SDTM/ADaM), regulatory compliance, and a deep understanding of
clinical trial protocols and statistical analysis plans are required.

2. What is Clinical SAS salary?

Clinical SAS Salary in India remain competitive and high because the skills involved are

very specialized. In the US, for example, senior programmers can receive $100,000 to
$120,000+ annually, and senior roles in India command 10 LPA to %15 LPA or higher.
3. What is the difference between SAS and Clinical SAS?

Base SAS is the programming language, DATA Step and PROCs, and the software
suite. Clinical SAS is Base SAS applied to the management, analysis, and reporting of
clinical trial data in strict conformance to regulatory standards.

4. Is SAS better than Excel?

Yes, SAS is much superior to Excel in terms of professional data analysis in clinical
trials. SAS handles large data sets, performs complicated statistical analyses correctly,
and ensures regulatory compliance necessary for FDA/EMA submissions.

5. Will Al replace clinical SAS programmers?
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Al will not soon replace them. While Al can perform some repetitive coding tasks,
human programmers are needed to interpret the often-complex clinical protocols, apply
nuance, quality control the interventions, and ensure regulatory and ethical compliance.
6. Is SAS a SQL language?

No, SAS is a procedural language; it contains DATA steps and PROCs. However, it
contains the powerful PROC SQL procedure, which implements Structured Query
Language syntax to query and manage SAS datasets within the SAS environment.

7. Is SAS better than SPSS?

In general, SAS can be considered more robust for enterprise purposes and complex,
large-scale analysis, such as clinical trials. SPSS is usually favored for academia or
social sciences because of its user-friendly GUI and speedy analysis.

8. Does SAS have a future?

Yes, especially within highly regulated sectors such as healthcare and finance. The SAS
maintains a strong future because of its regulatory acceptance (e.g., by the FDA),
superior data governance, and continuous integrations with Al, ML, and cloud
technologies (SAS Viya).

9. How is SAS used in healthcare?

SAS is crucial in the areas of data analysis for safety and efficacy of clinical trials,
generation of regulatory submission documents, fraud detection in insurance, and
large-scale healthcare analytics for population health and quality improvement.

10. Is SAS like Python?

Both share the objectives in data analysis, but SAS is proprietary, procedural software
optimized for statistics and regulatory reporting, while Python is an open-source,
general-purpose language with extensive libraries popular in general data science and
ML.

You have taken the first crucial steps in understanding the power and precision of

Clinical SAS-from basic syntax to generating critical TFLs under the standards of



CDISC. This highly specialized skill set ensures you are indispensable in the
pharmaceutical industry. The future of healthcare data depends on programmers who

can maintain regulatory integrity.

Ready to transform your foundational knowledge into a professional career? Then, join

our comprehensive Clinical SAS course in Chennai today!
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