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What is a Biomarker?
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A biomarker is a measurable indicator of a biological 
or medical state or condition. This can include a wide 
range of biological molecules and characteristics, such 
as proteins, genes, hormones, cells, or physiological 
processes, that can be objectively measured and 
evaluated.



Types of Biomarker
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Predictive 
Biomarkers

Prognostic 
Biomarkers

Diagnostic 
Biomarkers

Pharmaco-
dynamic 

Biomarkers

Safety 
Biomarkers

Monitoring 
Biomarkers

Susceptibility 
Biomarkers

Biomarker 
Types

determine if an individual is more likely to 
experience a favorable effect from a medication

indicate the likelihood of disease 
recurrence or progression

detect or confirm the 
presence of a disease

indicate the possibility of developing 
a disease for a healthy individual

assess the status of a 
disease or medical condition

identify an individual’s 
response to a medication

indicate an adverse effect measured 
before or after exposure to a medication



Biomarker in Precision and Personalized Medicine
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Biomarkers

Precision medicine:
Targeted Therapies 
based on Molecular 
Diagnostics
Example:
In lung cancer EGFR 
Mutation serves as a 
biomarker to identify 
patients who are likely 
to benefit from targeted 
therapies such as 
erlotinib or afatinib.

Personalized medicine:
Prevention and Treatment 
based on Environment, 
Lifestyle, and Genes
Example:
In cardiovascular disease, 
the activity level of the 
CYP2C19 enzyme serves as 
a biomarker for 
determining an individual's 
response to clopidogrel, a 
commonly prescribed 
antiplatelet medication.



Biomarker in Drug Development
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Biomarker

Patient Selection

Patient 
Stratification

MonitoringExploratory 
Biomarker

Surrogate 
Endpoint

Drug Metabolism

Enrichment

6

Target 
Engagement

Dose Selection



Biomarker Identification Techniques
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Real World 
Data

Genomics

Digital 
Pathology

FACS

Proteomics

ELISA Radiomics

Metabolomics

IHC
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Biomarker Data Example

DNA Sequencing data received as pdf file



Biomarker Data Example
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Immunoassay data structure from vendor. 



2014

Non-
standardized 
biomarker 
data
Different 
vendors 
with basic DM
capabilities
Different 
internal DM 
capabilities 
(Multiple 
software & 
methods)
Unreconciled 
sample info & 
unclean 
biomarker 
data

2016

SAS 
as validated 
programming 
Language 
for clinical 
data
Entimice as 
GCP data 
environment
Data 
consistency 
check
Data visualizat
ion
Reconciliation
of sample info
First run of 
BIOANA Librar
y

2018

Data structure 
check

Internal data 
standards for 
non-genetic 
biomarker 
data

CDISC 
working 
groups for lab 
data findings 
(GF, CP, …)

2019

BIOANA 
library docum
entation 
release

2020

Internal data 
standards for 
genetic 
biomarker 
data

2022

SDTMIG 3.4 
with new 
finding 
domains GF, 
CP, …

SDTM from 
source

2023

Generic DTS 
template for 
non-CRF data

BIOANA Library Development
Background and History
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Programming project => Collaboration project
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Programming develops based on team and multiple functions communication.



Biomarker Data 
Quality Checks

Data Content 
Checks

Sample 
reconciliation with 
shipping manifest 

Data Visualization Data Structure 
Check

Assay Specific 
Checks

Data Import to SAS

Data Quality Checks Development
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BIOANA library: data content, reconciliation and structure check
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Data Structure check

Data Content Check

Data Import to SAS
Visualization

Frequency tables

Assay specific check

Shipping manifest quality

Date formats

DTS ingestion

Significant digits

Library development



- Check 0: %file_characteristics - General Information.
- Check 1: %uniqueness - Dataset key uniqueness.
- Check 1b: %smplid1_vs_smplid2_uniqueness - Link sample ID 1 vs sample ID 2 uniqueness.
- Check 2: %shippingmanifest - Compare with Shipping Manifest.
- Check 2b: %shipping_manifest_variable - Compare with Shipping Manifest columns.
- Check 2c: %shipping_manifest_parentsmp_id - Compare with Shipping Manifest column sample ID with extension.
- Check 3: %data_integrity - Data integrity.
- Check 4: %sig_digits - Significant Digits.
- Check 5: %categories - Categorical variables.
- Check 6: %numeric - Numerical variables.
- Check 7: %twovariables - Two variables - frequency table.
- Check 8: %missing_values - Missing values.
- Check 9: %informed_consent - Informed Consent.
- Check 9b: %informed_consent_withdrawal - Check informed consent using a list of patients who withdraw consent.
- Check 10: %sum_related_values - Values Consistency: Sum of related values.
- Check 11: %all_frequencies – Frequency table for each column. (Only for exploration)
- Check 12: %check_sample_id_and_variable_x - Variable value consistency per sample.
- Check 13: %lencheck – Confirm length of values reported in a given variable are as defined.
- Report: %reception_report – QC report including all the checks already performed in the program.

BDQChecks library overview
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Flexible data structure and terminology. Agreement with vendor is followed.

Additional user own checks are possible.

A check is done per a single variable each time, in order to reduce the data size. 

The datasets are physically stored. Datasets in the work library are avoid as possible. Cleaning of the work library is 
performed regularly.

In the case of a big data files only few records are used initially.

Results are stored in the work library. At the end all the checks results are collected and reported.

Programming strategy
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va
r1

var2

var3

var4

Report

First approach

Report
va
r1 var2

Final approach

var3var4
GCP 
environment

Flexibility and big data files challenge



Data Transfer Specifications
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Agreement with vendor



Data Transfer Specifications
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Agreement with vendor



Data Quality Check Report
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Communication with Biomarker Team and Vendor



Data Quality Check Report
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Communication with Biomarker Team and Vendor



Data Quality Check Report
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Data visualization



Data Quality Check Report
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Data visualization



Data Issues Report
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Collection of data issues and comments



1. Dataset unique key defined by user

2. User depending definition of parameters

1. Developers are users

2. Collaboration

3. Communication

4. Standardized work environment

5. Team retain

6. Documentation

Key Factors
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(Multiple functions)

Experience summary

-+



Achievement

� Support the Data Managers to check the 
biomarker data.

� Few people manage several studies 
simultaneously

� Support Biostatistics in the data 
comprehension, format and cleaning.

� Clear communication with the different 
stakeholders.

� Support the Scientist to review the data.

� Facilitate the data QC documentation

� Reconciliation against sample shipment 
manifest 

Starting Point

� Different internal Data Management 
capabilities (Multiple software & methods)

� Non-standardized biomarker assay data

� Different vendors with basic data 
management capabilities

� Unreconciled sample data information

Summary
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2024

CDISC documentation develops for 
multiple lab findings domains (CP, GF, 
IS, …)

Vendors with Data Management 
Teams
Many vendors open to the CDISC 
terminology

…

Create friendly interface to facilitate 
the use from more people.

More standardized macros based on 
the new data standards.

Validated code repository

Check the terminology considering the 
Value Level Metadata and not as 
single term.

Check the sample attributes 
comparing with the clinical database in 
addition to the shipping manifest.

Issue management tool orientation

Vision

BIOANA library - SAS macro library for biomarker data quality checks | Jun 27th, 202425



Merck KGaA – BIOANA library contributors
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Aruna Jayaprakash

Wafaa Jebert

Oliver Karch

Colm Smyth

Glenn Beeman Samaneh SabianiVioleta Labarta Beceiro

Biomarker Team: Subject Matter Expert, Companion 
Diagnostic Expert, Biomarker Lead, Biomarker 
Operation Management, … 
Standards Team
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Q&A


