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FDALabel Overview
• Web-based database for managing, querying and 

organizing drug labeling and other product labeling
– Data source: FDA’s SPL (Structured Product Labeling):

for human and animal prescription and nonprescription 
drugs and biological products downloaded from DailyMed

– Currently with >140,000 labeling, updated regularly
– User-friendly interface that searches against the entire 

text of drug labeling
– Publicly available at AWS

• Advanced future query features for Translational and 
Regulatory Science 
– Integrate with Drugs@FDA and Orange Book
– Integrate with MedDRA
– Integrate with Pharmacologic Class
– Integrate with GSRS (Global Substance Registration 

System)
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https://nctr-crs.fda.gov/fdalabel/ui/search


Preclinical 
Stage

Clinical
Phase I

Clinical
Phase II

Clinical
Phase III Approval Post 

Marketing

• Small # of patients 
• Dose selection
• Preliminary safety
• Preliminary efficacy

• NDA/BLA 
submission

• Review process
• Post-market 

requirement

• Very large # of 
patients 

• Real-world data
• Pharmacovigilance

• Healthy volunteers
• First dose in human
• Pharmacokinetics
• Pharmacodynamics
• Dose-response

• Nonclinical safety
• Carcinogenesis 

and mutagenesis
• Animal toxicology
• Identification of 

FDIH (First Dose in 
Human)

• Large # of patients 
• Confirmatory safety
• Confirmatory efficacy

Example of Labeling Sections 
• Nonclinical Toxicology
• Adverse Reactions  
• Warnings and Precautions
• Dosage and Administration   

• Indications and Usage
• Contraindications 
• Boxed Warning 
• Clinical Studies  
• …

• Clinical Pharmacology   
• Drug Interactions   
• Use in Specific Populations   

Regulators

Health Care
Providers

Industry Patients

Payers

Academicians

Fang H et.al. “FDALabel for drug repurposing 
studies and beyond." Nature Biotechnology. 
2020, 38:1378-1379. Abstract
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The approved 
conditions of use      
of the drug are 
summarized in        
the Prescribing 
Information 

   

https://rdcu.be/ccR5l


FDA-Approved Prescription Drug Labeling
• Prepared by manufacturers and approved by FDA

- Data is from preclinical and clinical trials and updated with post-market case reports (e.g., FAERS).
- Wording in approved prescription drug labeling is ordinarily based on an agreement between the FDA 

and the drug company.

• Format and Content of Prescribing Information specified by Code of Federal Regulations, 
Title 21 (21 C.F.R. §201.56, 201.57 and 201.80)

- In 1979, FDA established a Final Rule “Old” labeling format (non-PLR) (currently 21 C.F.R. §201.80) 
- In 2006, the Physician Labeling Rule (PLR) (see 21 C.F.R. §201.56) amended regulations regarding 

format and content of the Prescribing Information.
- All drugs approved (under NDAs/BLAs) since June 2001 and certain drugs approved (under 

NDAs/BLAs) before June 2001 (e.g., those approved for new uses after June 2001), must have 
Prescribing Information in PLR format.

- The amount of information captured in drug labeling has grown rapidly; labeling is updated (e.g.,   
with new essential scientific information for the safe and effective use of the drug, to meet 
statutory/regulatory requirements).

- Additional prescription drug labeling resources including specific recommendations for sections of 
labeling are available. 4

https://www.fda.gov/drugs/laws-acts-and-rules/prescription-drug-labeling-resources
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FDALabel Tool Features for Searching 
Drug Labeling Documents

• Complex structure of drug labeling requires a flexible, powerful, 
and fast search engine to search against the entire text 

- Query text within any specific or combination of product names (e.g., generic or trade), 
labeling types (e.g., Rx and OTC), sections/subsections (e.g., Indications and Usage, 
Dosage and Administration, Warnings and Precautions), Pharmacologic Class information, 
etc. 

- Export labeling results to a spreadsheet to open in Excel 
- Direct links to the SPL document, DailyMed, Drugs@FDA, and Orange Book for the 

product

• Repeat and reproduce the same complex queries
- Customized queries and results can be created, saved, and shared with other users for 

later viewing and updating
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FDALabel User Interface (Version 2.5)

FDALabel on Amazon Cloud:
https://www.fda.gov/fdalabeltool

    

Fang H et.al. “FDALabel for drug repurposing 
studies and beyond." Nature Biotechnology. 
2020, 38:1378-1379. Abstract

https://www.fda.gov/fdalabeltool
https://rdcu.be/ccR5l


Example of Highlights in Drug Labeling   
Remdesivir (VEKLURY®, approved by FDA in 2020)

7



Remdesivir (VEKLURY®)
Indications and Usage (approved):
• VEKLURY is a SARS-CoV-2 nucleotide analog RNA 

polymerase inhibitor indicated for adults and 
pediatric patients (12 years of age and older and 
weighing at least 40 kg) for the treatment of 
coronavirus disease 2019 (COVID-19) requiring 
hospitalization. 

• VEKLURY should only be administered in a hospital 
or in a healthcare setting capable of providing acute 
care comparable to inpatient hospital care.

Emergency Use Authorization (EUA)*
• Updated EUA for hospitalized pediatric patients 

weighing 3.5 kg to less than 40 kg or 
hospitalized pediatric patients less than 12 years 
of age weighing at least 3.5 kg with suspected or 
laboratory-confirmed COVID-19 (up-to-date info see 
EUA official webpage).
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*The letter of authorization that FDA issues to the sponsor (upon 
authorization) includes authorization of the content of the fact sheets 
and specifies the authorized Fact Sheets must be distributed with the 
product.  Fact Sheets will always be available when a product is 
authorized for emergency use. 

https://nctr-crs.fda.gov/fdalabel/services/spl/set-ids/c0978fa8-53ff-4ca2-82a7-567fd3e958ca/spl-doc?hl=remdesivir
https://www.fda.gov/emergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization


Applications of FDALabel in the 
Study of ADRs and Precision 

Medicine
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FDALabel Integrated with MedDRA
(Medical Dictionary and Standard Terminology)

Medical Dictionary for Regulatory Activities (MedDRA):
The terminology is used through the entire regulatory process, from pre-marketing to post-
marketing, and for data entry, retrieval, evaluation, and presentation. 

MedDRA

• FAERS codes adverse event using MedDRA
• MedDRA is widely used internationally, including in the United States, European Union 

and Japan.
• Originally available in English and Japanese, MedDRA is now also translated into 

Chinese, Czech, Dutch, French, German, Hungarian, Italian, Portuguese and Spanish. 
• Its use is currently mandated in Europe and Japan for safety reporting.
• Eventually, standardized MedDRA Queries (SMQs) allow the computer automation.
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http://www.ask.com/wiki/European_Union?qsrc=3044


MedDRA Hierarchy

System Organ Class (SOC, 27)

High Level Group Term (HLGT, 337)
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Lowest Level Term (LLT, 83,291)

MedDRA version 24.0
Low

High
Hi

er
ar

ch
y

11



Distribution of MedDRA (PTs) in 
All Drug Labeling Sections

Rank of Labeling Sections
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Application in Pharmacogenomics
(Personalized Medicine)

• Pharmacogenomics (PGx) is a field of research that studies the relationship 
between drug response and genetic makeup of an individual/population.

• Patients Respond Differently to the Same Drug Treatment
• Right Drug, Right Dose, Right Patient (Precision Medicine)
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Example: VITRAKVI (Larotrectinib, initially approved in 2018) is a 
kinase inhibitor indicated for the treatment of adult and pediatric 
patients with certain solid tumors that have a neurotrophic receptor 
tyrosine kinase (NTRK) gene fusion (FDA Companion Diagnostic).

https://nctr-crs.fda.gov/fdalabel/services/spl/set-ids/0c8ca614-58b2-4aa4-83d3-0387a8f782fd/spl-doc?hl=vitrakvi
https://www.fda.gov/drugs/fda-approves-companion-diagnostic-identify-ntrk-fusions-solid-tumors-vitrakvi


PGx Biomarkers with Therapeutic Class

Biomarkers
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Mehta et al. “Study of pharmacogenomic information in FDA-
approved drug labeling to facilitate application of precision 
medicine." Drug Discov Today. 2020, 25(5):813-820. Abstract.

https://pubmed.ncbi.nlm.nih.gov/32032705/


PGx Biomarkers for Adverse Effects

Patients who carry the HLA-B*5701 allele are at a higher risk for 
experiencing a hypersensitivity reaction (HR) to Abacavir®.

Fang et al. “FDA drug labeling: rich resources to facilitate 
precision medicine, drug safety, and regulatory science."
Drug Discov Today. 2016, 21(10):1566-1570. Abstract.

https://pubmed.ncbi.nlm.nih.gov/27319291/
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Take-Home Messages
FDALabel Applications: pharmaceutical companies for drug 
development, researchers for study of efficacy and drug 
safety, FDA for drug review
• Prescription drug labeling contains a summary of the essential scientific 

information needed for the safe and effective use of the drug. 
• FDALabel is a powerful web-based database tool that allows flexible and 

customizable searches of human prescription drug, biological, and over-
the-counter (OTC) labeling documents. 

• Using FDALabel, information can be retrieved from drug labeling sections 
such as Indication and Usage, Boxed Warnings, Warning and Precautions, 
Adverse Reactions, and Patient Subpopulations.

• FDALabel is publicly available for healthcare professionals, patients, and 
researchers to support and advance public health.



Demo - Access FDALabel Database
FDALabel Home Page: https://www.fda.gov/fdalabeltool

FDALabel Tool Launch:
https://nctr-crs.fda.gov/fdalabel/ui/search

User Support:
Contact NCTRBioinformaticsSupport@fda.hhs.gov or 
Hong Fang at Hong.Fang@fda.hhs.gov

17

https://www.fda.gov/fdalabeltool
https://nctr-crs.fda.gov/fdalabel/ui/search
mailto:NCTRBioinformaticsSupport@fda.hhs.gov
mailto:Hong.Fang@fda.hhs.gov


Thank you!
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