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What is in a Drug Labeling?
• The official description of a drug product approved by the FDA
• Includes what the drug is used for, who should use it, side 

effects, instructions for use, and safety information
• It has ~20 pages with >80 sections (e.g., ONIVYDE)

ONIVYDE (Irinotecan liposome injection) used in combination with other drugs, for patients 
with metastatic pancreatic cancer previously treated with gemcitabine-based therapy
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https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=c8b58efa-1820-48a4-b70d-62918fc4abfc&type=display


What is FDA Approved Drug Labeling?
• Prepared by manufacturers and approved by FDA

– Data from preclinical and clinical trials and updated with the post-market case 
reports (FAERS)

– Drug labeling represents the consensus and combined experience of 
regulators, drug manufacturers, and scientific experts

• Defined by Code of Federal Regulations (CFR) Title21 (CFR201.57)
– In 1979, a Final Rule “Old” labeling format (see 21 CFR 201.80)
– In 2006, the Physician Labeling Rule (PLR) (see 21 CFR 201.56) amended 

regulations regarding format and content of the Prescribing Information
– These revisions are mandatory for new drug labeling as well as for drugs that 

have been on the market up to five years before the effective date of the PLR 
(June 30, 2006) 

– The amount of information captured in drug labeling has grown rapidly and 
labeling is updated daily due to new Labeling Laws and FDA Regulations
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https://en.wikipedia.org/wiki/Code_of_Federal_Regulations


Labeling Guidance for Industry 
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http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm065010.htm
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/LawsActsandRules/ucm084159.htm

http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm065010.htm
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/LawsActsandRules/ucm084159.htm


Average Biannual Statistical Updating
• newly added labeling = 7,647
• updated labeling = 7,762 

The total number of labeling has increased by about 59,000 within past 5 years

Rapid Increase in the Number of FDA’s 
Structured Product Labeling (SPL)
Labeling Additions, Updates, and Totals for 2012-2017
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FDALabel Database
FDA’s Structured Product Labeling (SPL)

• A database for managing and querying 
drug labeling information

• User-friendly interface with searches 
against the entire text of labeling

• Data source: FDA’s SPL (Structured 
Product Labeling) downloaded from 
DailyMed

– Weekly update (currently with 
>100,000 labeling)

• Advanced Integrations for Translational 
and Regulatory Science: 
– Pharmacologic Class
– MedDRA
– Link to other FDA databases (e.g., 

Drugs@FDA)
– SRS (Substance Registration System)
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FDALabel User Interface (version 2)

Will be hosted on Amazon Cloud soon!!! Please check our FDALabel webpage:
https://www.fda.gov/ScienceResearch/BioinformaticsTools/ucm289739.htm

https://www.fda.gov/ScienceResearch/BioinformaticsTools/ucm289739.htm


FDALabel User Statistics (Public V1.0)
From Google Analytics 2012-2016
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Applications of ADR Study Using 
FDA Approved Drug Labeling
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Chen et al. Drug Discovery Today, 16(15-16):697-703, 2011

Liver Toxicity Knowledge Base: Example of ADR Study

DILI Annotation



FDALabel Integrated with MedDRA
(Medical Dictionary and Standard Terminology)

MedDRA

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. 
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• 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.

http://www.ask.com/wiki/United_States?qsrc=3044
http://www.ask.com/wiki/European_Union?qsrc=3044
http://www.ask.com/wiki/Japan?qsrc=3044


MedDRA Hierarchy

System Organ Class (SOC, 26)

High Level Group Term (HLGT, 335)

High Level Term (HLT, 1,721)

Preferred Term (PT, 21,612)

Lowest Level Term (LLT, 74,980)

MedDRA version 18.1
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Distribution of MedDRA (PTs) in All 
Drug Labeling Sections

* Data acquired on Oct . 25, 2016Rank of Labeling Sections
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Labeling Section Number of 
Drugs

Number of 
LLTs

Number of 
PTs

PT/Drug 
Ratio

BOXED WARNING 367 601 463 1.26
WARNINGS &   
PRECAUTIONS 1148 3206 2023 1.76

ADVERSE 
REACTIONS 1152 5300 2961 2.57

Whole Labeling 
Document 1164 7287 3819 --

Number of Drugs and Frequency of PTs in the 
Top Three Adverse Event Labeling Sections
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Top 20 Most Observed PTs in BOXED WARNING, WARNING 
& PRECAUTIONS, and ADVERSE REACTIONS
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Hierarchical Clustering Analysis (HCA) of Drug ATC and MedDRA 
PT/SOC Association in Boxed Warning Drugs



Boxed Warning Drug Toxicities in
16 Body Organs Using MedDRA SOCs 

Nervous system disorder is the leading 
toxicity of Boxed Warnings drug
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Application in Pharmacogenomics
• 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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Pharmacogenomics Biomarkers in 
Drug Labeling

19

A total of 225 drugs were identified from 62 biomarkers that 
were investigated. The collected genomic biomarkers can be 
grouped into three categories: 

• Involving drug metabolism variability (e.g. CYP enzymes)

• Associated with increased risk of adverse events (e.g. 
G6PD, TPMT, UGT1A1)

• Associated with the drug’s mechanism of action (e.g. 
CD30, CFTR ) 



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. Drug Discovery Today, 2016, 1566 -1570
` 
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https://www.sciencedirect.com/science/article/pii/S1359644616302240


Summary of Drug Info @FDALabel

• FDALabel is a powerful tool to retrieve ADR, PGx etc. information
from FDA approved drugs.

• Information can be identified form drug labeling sections such as
Indication and Usage, Boxed Warnings, Warning and Precautions,
Adverse Reactions, and Patient Subpopulations.

• This research exemplifies the importance of the FDALabel database in
Drug Safety and Precision Medicine.

• Facilitates transparent knowledge exchange among the public,
pharmaceutical companies, and government regulatory agencies to
advance translational and regulatory sciences.
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To pharmaceutical companies for drug development, to
researchers for study of efficacy and drug safety, to
FDA medical officers for drug review



Bioinformatics Tools User Statistics 
by Google Analytics

FDALabel, 11640

ArrayTrack, 6444

MAQC, 4883

LTKB, 3722

EDKB, 2405

EADB main 
page, 1088

GOFFA, 882
Mold2, 677

atBioNet, 296
NCTR Liver 
Cancer, 273

SnpTrack, 249

DecisionForest, 
161
Bioinformatics Tools

Total of 32,717 Page Views

FDALabel
ArrayTrack
MAQC
LTKB
EDKB
EADB	main	page
GOFFA
Mold2
atBioNet
NCTR	Liver	Cancer
SnpTrack
DecisionForest
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Access FDALabel Database
• Home Page
http://www.fda.gov/ScienceResearch/BioinformaticsTools/ucm289739.htm

• Public Version 1.0
https://rm2.scinet.fda.gov/druglabel/#simsearch-0

• Version 2.2 (FDA internal, New)
http://fdalabel.fda.gov/fdalabel/ui/search

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

NCTRBioinformaticsSupport@fda.hhs.gov
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http://www.fda.gov/ScienceResearch/BioinformaticsTools/ucm289739.htm
https://rm2.scinet.fda.gov/druglabel/
http://fdalabel.fda.gov/fdalabel/ui/search
mailto:Hong.Fang@fda.hhs.gov
mailto:NCTRBioinformaticsSupport@fda.hhs.gov
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