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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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FULL PRESCRIBING INFORMATION: CONTENTS*
WARNING: SEVERE NEUTROPENIA AND SEVERE DIARRHEA
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INDICATIONS AND USAGE
DOSAGE AND ADMINISTRATION
21 Important Use Information
2.2 Recommended Dose

2.3 Dose Modifications for Adverse Reactions

2.4 Preparation and Administration
DOSAGE FORMS AND STRENGTHS
CONTRAINDICATIONS
WARNINGS AND PRECAUTIONS
1 Severe Neutropenia
2 Severe Diarrhea
.3 Interstitial Lung Disease
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Severe Hypersensitivity Reaction
Embryo-Fetal Toxicity
ADVERSE REACTIONS
6.1 Clinical Trials Experience
DRUG INTERACTIONS
7.1 Strong CYP3A4 Inducers
7.2 Strong CYP3A4 or UGT1A1 Inhibitors
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8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
8.2 Lactation
8.3 Females and Males of Reproductive Potential

8.4 Pediatric Use
8.5 Geriatric Use
10 OVERDOSAGE
11 DESCRIPTION
12 CLINICAL PHARMACOLOGY G
12.1 Mechanism of Action
12.3 Pharmacokinetics
12.5  Pharmacogenomics —
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
14 CLINICAL STUDIES
15 REFERENCES
16 HOW SUPPLIED/STORAGE AND HANDLING
17 PATIENT COUNSELING INFORMATION

* Sections or subsections omitted from the full prescribing information are not listed.
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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 “OIld” 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


https://en.wikipedia.org/wiki/Code_of_Federal_Regulations

Labeling Guidance for Industry

Labeling
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Below is a sortable listing of Labeling Guidances. For more information about the Physician Labeling Rule (PLR),
labeling regulations and related guidance documents, and additional labeling resources see PLR Requirements
for Prescribing Information.

Labeling Adverse Reactions Section of Labeling for Human Prescription Drug and Final 01/18/06
Biological Products — Content and Format (PDF - 52KB) Guidance
Labeling Clinical Pharmacology Labeling for Human Prescription Drug and Draft 0813114

Biological Products—Considerations, Content and Format (PDF - 117KB) = Guidance

Labeling Clinical Studies Section of Labeling for Human Prescription Drug and Final 01/18/06
Biological Products — Content and Format (PDF - 127KB) Guidance

Labeling Content and Format for Geriatric Labeling (PDF - 38KB) Final 10/01/01
Guidance

Labeling Contents of a Complete Submission for the Evaluation of Proprietary Final 04/05/16
Names (PDF - 146KB) Guidance

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



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

Rapid Increase in the Number of FDA’s
Structured Product Labeling (SPL)

Labeling Additions, Updates, and Totals for 2012-2017
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Average Biannual Statistical Updating
* newly added labeling = 7,647
* updated labeling = 7,762
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The total number of labeling has increased by about 59,000 within past 5 years
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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 A D
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00’{‘0 Section
v search

¢
Data source: FDA’s SPL (Structured 2o D’:ga:‘cah'“e Drugs@FDA
Product Labeling) downloaded from

DaIIYMed search  \, D A P o - search
— Weekly update (currently with g ABEL

>100,000 labeling) Pharm

( RxNorm Class
Advanced Integrations for Translational p

. { Drugview { srs
and Regulatory Science:
— Pharmacologic Class To Be Developed
— MedDRA

— Link to other FDA databases (e.g.,
Drugs@FDA)

— SRS (Substance Registration System)

against the entire text of labeling

Keyword MedDRA



FDALabel User Interface (version 2)

Labeling Types

Quick pick list (choose one or more):  Animal Rx Animal OTC Human Rx Human OTC Medical Device Medical Device Rx Vaccine
or Choose alternatives from the full list: E’
&
Product Name(s)
Generic or trade name E’ contains E’
&
Labeling Full Text Search
Query syntax: use 'and' or 'or' between words if they are not required to occur contiguously
&
Labeling Section(s)
within E‘
The query may be empty to check for presence of a section
Quick pick list ( choose one ). Product Title Initial U.S. Approval Boxed Warning Recent Major Changes Indications & Usage Dosage & Admin
Dosage forms & Strengths Contraindications Warnings & Precautions Adverse Reactions Drug Interactions Use in Specific Populations
Revision Date
Add more criterion(s) Labeling Full Text Search | Product Name(s) | Labeling Section(s) | Labeling Types | Pharmacological Classes |
Application Types or Marketing Categories | Market Status | MedDRA Terms | Chemical Structure | Labeling, Product, and Active Ingredient Identifiers

Will be hosted on Amazon Cloud soon!!! Please check our FDALabel webpage:
https://www.fda.gov/ScienceResearch/Bioinformatics Tools/ucm289739.htm 7



https://www.fda.gov/ScienceResearch/BioinformaticsTools/ucm289739.htm
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FDALabel User Statistics (Public V1.0)
From Google Analytics 2012-2016
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Applications of ADR Study Using
FDA Approved Drug Labeling



Liver Toxicity Knowledge Base: Example of ADR Study

Withdrawn

Drugs assigned to drugs / L \
labeling sections DILI Classification
Box Warnings Most-DILI-concern
R ——
Warnings & Precautions D"'I.
T — severity
Less-DILI-concern
Adverse Reactions
\ None of above

No-DILI-concern j
DILI Annotation |_1

/(Keywords for text-mining & manual readingl

fatty liver ALT/AST hepatotoxicity bilirubinemia
steatosis SGPT/SGOT liver/hepatic effect hyperbilirubinemia
steatohepatitis liver enzyme liver/hepatic toxicity jaundice
cholestatic hepatitis transaminase liver/hepatic reaction liver/hepatic failure
cholestasis aminotransferase liver/hepatic damage liver/hepatic necrosis
hepatopathy liver/hepatic injury liver/hepatic warning liver/hepatic decompensation
hepatomegaly liver/hepatic function test

liver/hepatic disorder

Qeno-occlusive disease liver/hepatic impairment

liver/hepatic encephalopathy
liver/hepatic transplantation

/

Chen et al. Drug Discovery Today, 16(15-16):697-703, 2011

liver/hepatic dysfunction




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

 FAERS codes adverse event using MedDRA

« MedDRA is widely used internationally, including in the United
States, European Union, and Japan.

» Oiriginally available in English and Japanese, MedDRA is now also
translated into Chinese, Czech, Dutch, French, German, Hungarian,
ltalian, Portuguese and Spanish.

« Its use is currently mandated in Europe and Japan for safety
reporting. 11



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

High

Hierarchy

Low

MedDRA Hierarchy

System Organ Class (SOC, 26)

I

High Level Group Term (HLGT, 335)

I

High Level Term (HLT, 1,721)

I

Preferred Term (PT, 21,612)

I

Lowest Level Term (LLT, 74,980)

MedDRA version 18.1



Number of Preferred Terms

Distribution of MedDRA (PTs) in Ali
Drug Labeling Sections
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Rank of Labeling Sections * Data acquired on Oct . 25, 2016



Number of Drugs and Frequency of PTs in the
Top Three Adverse Event Labeling Sections

Document

Labeling Section Number of Number of Number of PT/Drug
° Drugs LLTs PTs Ratio

BOXED WARNING 367 601 463 1.26

WARNINGS &

PRECAUTIONS 1148 3206 2023 1.76

ADVERSE

REACTIONS 1152 5300 2961 2.57

Whole Labeling 1164 7287 3819 .

14




Top 20 Most Observed PTs in BOXED WARNING, WARNING
& PRECAUTIONS, and ADVERSE REACTIONS

Top 20 PTs in BOXED WARNING

Death

Pregnancy

Depression
Haemorrhage
Myocardial infarction
Cerebrovascular accident
Infarction

Substance abuse
Infection

Dependence
Hepatotoxicity
Dementia

Coma

Neoplasm malignant
Psychotic disorder
Respiratory depression
Completed suicide
Sedation

Congenital anomaly

Cardiac failure
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Top 20 PTs in

WARNINGS AND PRECAUTIONS

Pregnancy
Death
Discomfort
Hypersensitivity
Pain

Hypotension
Infection

Renal impairment
Hypertension
Seizure
Haemorrhage
Pyrexia
Depression
Diarrhoea
Cardiac failure
Diabetes mellitus
Nausea
Vomiting
Renal failure

Liver disorder
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Nausea

Pain

Headache |-
Vomiting |-
Rash |-

Diarrhoea |.

Dizziness
Pruritus
Nervousness
Oedema
Hypersensitivity
Abdominal pain
Urticaria
Pyrexia
Asthenia
Infection
Constipation
Fatigue

Dyspnoea

Hypotension

1
1
J
I
]
]
J
J
)
J
)|
)
)
)
)
)
1
]
J
)

Top 20 PTs in
ADVERSE REACTIONS
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Hierarchical Clustering Analysis (HCA) of Drug ATC and MedDRA
PT/SOC Association in Boxed Warning Drugs

ATC classes
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Boxed Warning Drug Toxicities in
16 Body Organs Using MedDRA SOCs
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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)

Genetic Testing
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Good response
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Pharmacogenomics Biomarkers in
Drug Labeling

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.qg.
CD30, CFTR)

19



PGx Biomarkers for Adverse Effects
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Abacav

A-B*5701 5 e
Carbamazepine
Drug Biomarker Adverse Effect

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 20



https://www.sciencedirect.com/science/article/pii/S1359644616302240

Summary of Drug Info @FDALabel

To pharmaceutical companies for drug development, to
researchers for study of efficacy and drug safety, to
FDA medical officers for drug review

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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Bioinformatics Tools User Statistics
by Google Analytics

DecisionForest,
16I1 o o
Bioinformatics Tools

Total of 32,717 Page Views

atBioNet, 296

NCTR Liver
Mold2, 677
GOFFA, 882

EADB main
page, 1088

¥ FDALabel

1 ArrayTrack

M MAQC

1 LTKB

H EDKB

4 EADB main page
H GOFFA

H Mold2

i atBioNet

H NCTR Liver Cancer
M SnpTrack

M DecisionForest

ArrayTrack, 6444

22



Access FDALabel Database

- Home Page
http://www.fda.gov/ScienceResearch/Bioinformatics Tools/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

23


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

Acknowledgements

NCTR FDALabel Team:
« Weida Tong

« Stephen Harris

« Joshua Xu

« Zhichao Liu

« Guangxu Zhou

« Junshuang Yang

« Taylor Ingle

* Leihong Wu
* Minjun Chen
« Baitang Ning

« Shraddha Thakkar
« Darshan Mehta
« Bradley Schnackenberg

 Steve Turner

« Joe Meehan

« Qiang Shi

* Roger Perkins

« Ted Bearden

« Amber Dedman
 William Slikker

CDER Key Contributors:

« Lilliam Rosario (OCS/OTS)

« Crystal Allard (OCS/OTS)

« Eileen Almario (OCS/OTS)

« Catherine Li

« Shashi Amur (OCS/OTS)

« Padmaja Mummaneni (OCS/OTS)
« Eric Brodsky (LDT/OND)

* Farrokh Sohrabi (LDT/OND)

4 ('\‘C

CDER:
* Lonnie Smith
« Larry Callahan

Other Contributors

 Paul Howard

* Guoping Zhang

« Daojun Liu

« Tina Burgess (CVM)

* Ryley Uber (summer student)
« Lawrence Lesko



4DA "
LABEL

Thank you!!!



