
A Customized Algorithm to Evaluate the 
Quality and Reliability of Real-World Lab Data

Lihai Song, Merck & Co., Inc., Rahway, NJ, USA
Xing He, University of Florida, Gainesville, FL, USA

Ashwin Rai, Evidera, Bethesda, MD, USA
Xinyue Liu, Merck & Co., Inc., Rahway, NJ, USA

PRE_RE04



Agenda

• Introduction
• Opportunities and Challenges
• Methods
• Customization
• Results
• Discussion
• Limitations
• Conclusion



Introduction

• Real-world data (RWD) data collected outside of clinical trials.

• The quality and reliability of RWD are for successful RWD studies.

• Lab tests essential part of RWD faced quality and reliability 

challenges.



Opportunities and Challenges



Opportunity

• FDA’s Real-world Evidence 
(RWE) Program Leverages 
RWD for healthcare and 
regulatory decisions.

• Provides frameworks and 
guidance for using RWD/RWE 
in drug and biologic 
evaluations.

• Emphasizes data quality (DQ) 
and reliability as critical for 
decision-making.



Challenges

Real-world data Issues: incompleteness, inconsistency, and 

inaccuracy.

• Gaps in existing quality assessment frameworks.

• FDA emphasizes the importance of ensuring RWD is “fit-

for-purpose” for reliable research and regulatory outcomes. 



Methods



Customized Algorithm Process

1. Literature review.

2. Online resources lab DQ.

3. Build check for labs of interest.

4. Implementation.

5. Result analysis.

6. Dissemination.



Algorithm Customization

1. Technology: R language with HTML/JavaScript result display.

2. Framework: Uses CSV files and SQL scripts for DQ checks.

3. Extensible: Allows for additional DQ checks and customization.

Implementation of lab 
DQ checks based on 

OHDSI DQD framework.

Result analysis of 
customized DQD 

framework.

Customization of SQL 
queries for specific lab 

tests.

Query modification and 
lab codes expanding.



Customization for Lab Data

Focus on Lab Data 
(MEASUREMENT Table)
Contains lab test orders 
and results
Numerical Values: 
VALUE_AS_NUMBER
Categorical Values: 
VALUE_AS_CONCEPT.

Oncology-related labs

Diabetes-related labs

Metabolic syndrome related labs

Liver panel/disease labs

General population labs



Results



Check results

• 2 Contexts

• 3 Check levels

• 3 Categories

• 6 Subcategories

• 104 Unique checks

• 6255 Total checks



Shiny Dashboard for DQ Checks



DQ Checks results



Discussion 



Challenge from customization of DQD

• Syntax errors: Syntax conversions from SQL Server to Redshift 
through SQL render.

• OMOP CDM compliance: Deviation of standards CDM. 
• Failure to Meet Thresholds: A thorough resolution required 

collaborative analysis with independently verify and adjust the data 
queries.

• Screening Failed DQ Checks: Failed DQ checks often result from 
flawed SQL implementation, ETL process issues, or inherent 
problems with the data sources.



For future customization of DQD

• Beyond SQL: Enhancements to the R package were essential to 
implement specific DQ checks.

• DQ Indicators: A more sophisticated DQ framework to advance 
beyond this basic indicator.

• Investigating ETL Processes:. Addressing these problems is vital 
for enhancing the overall DQ.

• Source Data Verification: document known issues stemming 
directly from the initial data collection. Potential inaccuracies or 
anomalies in the data, guiding more informed analysis.



Limitations

1. Some sophisticated assessments needs open-source languages 

such as Python and R.

2. SQL queries may require syntax conversion.

3. Comprehensive list of data quality constraints.

4. Implementation of the algorithm needs resources.



Conclusion

• Well-documented process and easily reproducible codes, 

exemplifies compliance with FDA guidance.

• Adaptable for other data elements quality check.

• Cost-efficient approach for assessing RWD usability.

• A compliant process for regulatory submissions involving RWD.
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