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Drug Safety
Famous Drug Recalls and Important Acts and Regulations
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https://www.hhrlaw.com/blog/2022/march/5-famous-drug-recalls-in-us-history-why-they-hap/
https://www.ncbi.nlm.nih.gov/books/NBK585046/ https://www.fda.gov/about-fda/fda-history/milestones-us-food-and-drug-law
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FMQ

https://www.hhrlaw.com/blog/2022/march/5-famous-drug-recalls-in-us-history-why-they-hap/
https://www.ncbi.nlm.nih.gov/books/NBK585046/
https://www.fda.gov/about-fda/fda-history/milestones-us-food-and-drug-law
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1999

2004

2016

2018

2022

FDA Encouraged Electronic Submission
CDISC-FDA Collaboration, FDA Support for SAS XPT 

FDA Support for CDISC Submissions
Predictability, Traceability, Replication, Aggregation, Tools, Interchange 

https://www.cdisc.org/standards/foundational

FDA, PMDA Require CDISC Format Data for  Submission
EMA, NMPA Recommend CDISC Format Data for Submission  

FDA Requires Reviewers to have Standards 
Training for Career Advancement

Record High Companies as CDISC Members and Volunteers
CDISC Innovations: E2E Standards, eCRFs, Library, CORE, DDF etc.

SDTM v1.0
2004

SDTMIG v2.0
2021

ADaMIG v1.0
2009

ADaMIG v1.3
2021

https://www.fda.gov/media/91152/download

JMP 
Clinical
2010

Milestones for Clinical Trial Data Standardization

https://www.cdisc.org/standards/foundational
https://www.fda.gov/media/91152/download
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https://www.pmda.go.jp/files/000208574.pdf

Japan Pharmaceuticals and Medical Devices Agency (PMDA)
Dr. Yuki Ando – Nov. 2015 CDISC Interchange

https://www.pmda.go.jp/files/000208574.pdf
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Standard Terminology
Standard Data (CDISC)
Standard Analysis Procedures

OTS: Office of Translational Sciences

OCS: Office of Computational Science 

OND: Office of New Drugs

https://fda.report/media/80047/Procedures-for-CDER-Medical-Officer-Conversion-to-Career-Conditional.pdf
4/25/2018 

Required

Trainings

FDA Standards Trainings for Reviewers’ Career Advancement

https://fda.report/media/80047/Procedures-for-CDER-Medical-Officer-Conversion-to-Career-Conditional.pdf
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European Medicines Agency (EMA)
Dr. Eftychia Eirini Psarelli – 2022, 2023 CDISC Europe Interchange

https://www.cdisc.org/events/interchange/2022-europe-interchange/archive

https://doi.org/10.47912/jscdm.169

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cdisc.org%2Fevents%2Finterchange%2F2022-europe-interchange%2Farchive&data=05%7C01%7CWenjun.Bao%40jmp.com%7C6aedf80c7f9d4fad1aad08db5946f8da%7Cb1c14d5c362545b3a4309552373a0c2f%7C0%7C0%7C638201933579900702%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=mB1V0fmjs6LEzEUAfNYmPWPpVd7PKKuNpRNnV71NC6w%3D&reserved=0
https://doi.org/10.47912/jscdm.169
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CDISC Special Issues
Rhonda Facile of CDISC leading the effort

https://www.jscdm.org/issue/9/info/ https://www.jscdm.org/issue/9/info/
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CDISC Special Issue

Mann, G. & Pedersen, T. J. & Lyzinski, R. & Scott, A. & Foglia, A. J. & Cromer, J. & Dong, M. & Varga, N. & 
Gardner, S. & Kirchberg, C. J. & Wingerd, B. A. & Wolfinger, R. D. & Bao, W., (2023) “CDISC Enables Efficient 
Streamlining of Clinical Trial Safety Evaluation”, Journal of the Society for Clinical Data Management 3(1). 

https://doi.org/10.47912/jscdm.169

Cite and download:

https://doi.org/10.47912/jscdm.169
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NDA Mydayis 2019 https://www.fda.gov/media/142063/download

NDA: New Drug Application CR: Clinical Review

A
B
C
D
F
E

F

FDA NDAs or CRs for Safety

Mydayis

https://www.fda.gov/media/142063/download


Mydayis https://www.fda.gov/media/142063/download

Vyvanse https://www.fda.gov/media/151943/download

Demographics of Safety Database

Latuda https://www.fda.gov/media/103749/download

D.1. Death and SAE

Latuda https://www.fda.gov/media/103749/download

D.2. Discontinuations due to AEs

D.3. Treatment Emergent AEs and ARs

D.4. Laboratory Finding

E. Safety Analyses by DM Subgroups

Adhansia XR https://www.fda.gov/media/124188/download

Zegalogue https://www.fda.gov/media/147791/download

F

A. Safety Review Approach

B. Review of Safety Database

C. Adequacy of Applicant’s Clinical 
Safety Assessments

D. Safety Results

F. Specific Safety Studies/Clinical Trials & other assessments

G. information was verified by reviewers

Avsola https://www.fda.gov/media/134460/download

Vfend https://www.fda.gov/media/113616/download

Repatha https://www.fda.gov/media/154402/downloadMydayis https://www.fda.gov/media/142063/download

F.1. Specific Safety Issues F.2. Additional Safety Explorations

Vyvanse https://www.fda.gov/media/151943/download

Arazlo https://www.fda.gov/media/134644/download

TEAEs & ARs by Age, Sex, Race, Ethnicity & location

A
B

D
F

Quzyttir https://www.fda.gov/media/133034/download

C

E

Twyneo https://www.fda.gov/media/151645/download



Copyr ight © JMP Statist ical  D iscovery LLC.  Al l  r ights  reserved.

1. Summary
A. Trial Summary: Study Flow Chart
B. Event Summary: Disposition of Participants 
C. TEAE Summary: Treatment related AE

2.
A
B
C
D
F
E

F

NDA Mydayis 2019 https://www.fda.gov/media/142063/download

Clinical Trial Safety Review

https://www.fda.gov/media/142063/download
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Summary

A. Trial Summary: Study Flow Chart
B. Event Summary: Disposition of participants 
C. TEAE Summary: AE emerge or worsen after treatment 
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Summary
Trial Summary: Study Flow Chart

CDISC: ADDS/DS, ADEX/EX and ADSL/DM; JMPC: Study Flow Chart
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CDISC: ADDS/DS, ADSL/DM; JMPC: Event (DS) Distribution

Summary
Event Summary: Disposition of Participants
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CDISC Domain: ADAE/AE, ADSL/DM; JMPC: Treatment Emergent Adverse Events Summary

Treatment Emergent Adverse Events Summary
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Review of Safety
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NDA Vyvanse 2021 https://www.fda.gov/media/151943/download

NDA Dupixent 2021 https://www.fda.gov/media/155349/download

Review of Safety
A.  Safety Review Approach

Dupixent

Vyvanse

https://www.fda.gov/media/151943/download
https://www.fda.gov/media/155349/download
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CR Latuda 2018 https://www.fda.gov/media/103749/download

CDISC: ADSL/DM; JMPC: Demographics Distribution 

*

Review of Safety
B.  Review of Safety Database

Latuda

https://www.fda.gov/media/103749/download


Copyr ight © JMP Statist ical  D iscovery LLC.  Al l  r ights  reserved.

CR Vfend 2017 https://www.fda.gov/media/113616/download

* Table directly Copied from CR

CDISC Domain: ADSL/DM, ADEX/EX 

Review of Safety
B.  Review of Safety Database

Vfend

https://www.fda.gov/media/113616/download
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NDA Dupilumab 2020 https://www.fda.gov/media/155349/download

* Statements directly Copied from NDAs
NDA Twyneo 2020 https://www.fda.gov/media/151645/download

Review of Safety
C.  Adequacy of Applicant’s Clinical Safety Assessments

Dupilumab

Twyneo

https://www.fda.gov/media/155349/download
https://www.fda.gov/media/151645/download
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1. Compare between treatment and placebo groups
2. List the detail information about each subject

AE Narrative Patient Profiles 

CDISC: 
All

JMPC:
Adverse 
Events 

Narrative
Patient 
Profiles

*

Review of Safety
D.  Safety Review:   1. Death and SAE

Latuda

https://www.fda.gov/media/103749/download
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NDA Twyneo 2020 https://www.fda.gov/media/151645/download

CDISC: ADAE/AE, ADSL/DM; JMPC: AE Distribution

Review of Safety
D.  Safety Review:  2. Discontinuations Due to AE 

Twyneo 

https://www.fda.gov/media/151645/download
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CR Adhansia XR 2019 https://www.fda.gov/media/124188/download

CDISC: ADAE/AE, ADSL/DM; JMPC: AE Distribution

AEACN

AEREL

Review of Safety
D.  Safety Review:  3. Common TEAEs

Adhansia XR

https://www.fda.gov/media/124188/download
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CDISC: ADAE/AE, ADSL/DM; JMPC: AE Distribution

CR Zegalogue 2020 https://www.fda.gov/media/147791/download https://www.fda.gov/drugs/news-events-
human-drugs/advancing-pre-market-
safety-analytics-09142022

Review of Safety
D.  Safety Review:  3. Common TEAEs

Zegalogue 

https://www.fda.gov/media/147791/download
https://www.fda.gov/drugs/news-events-human-drugs/advancing-pre-market-safety-analytics-09142022
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Medical Queries
SMQ MedDRA
FMQ FDA
AFMQ FDA
CMQ 
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FDA Medical Query (FMQ) and MedDRA (SMQ)
26

FMQ SMQ

Differences

Format
Terminology

Grouping

https://www.fda.gov/media/164639/download
https://www.pharmasug.org/proceedings/2021/FDA/PharmaSUG-2021-FDA-001.pdf

https://pink.pharmaintelligence.informa.com/-/media/supporting-documents/pink-issue-pdfs/ps190916.pdf

English 
Only

Multiple 
Languages

https://www.fda.gov/media/164639/download
https://www.pharmasug.org/proceedings/2021/FDA/PharmaSUG-2021-FDA-001.pdf
https://pink.pharmaintelligence.informa.com/-/media/supporting-documents/pink-issue-pdfs/ps190916.pdf
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FDA Medical Query (FMQ)

https://www.pharmasug.org/proceedings/2021/FDA/PharmaSUG-2021-FDA-001.pdf

https://www.pharmasug.org/proceedings/2021/FDA/PharmaSUG-2021-FDA-001.pdf
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Nicardipine (beta blocker) Clinical Trial Data
28
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29

Algorithmic FDA Medical Query (AFMQ)

Hyperglycemia

AE CM DM LB MH

All
Hyperglycemia
Hypoglycemia

Hypersensitivity
Rhabdomyolysis

Females
Abnormal Uterine Bleeding

Amenorrhea
Bacterial Vaginosis

Decreased Menstrual Bleeding
Excessive Menstrual Bleeding

Males
Erectile Dysfunction

Gynecomastia

https://www.fda.gov/media/164639/download

https://www.fda.gov/media/164639/download
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Algorithmic FDA Medical Query (AFMQ)
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CMQ: Custom Medical Query 
31

https://www.cdisc.org/system/files/members/standard/foundational/ADaM_OCCDS_Implementation_Guide%20v1.1.pdf
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CMQ: Custom Medical Query 
32

Additional columns 
for CMQ
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Standard Figures and Tables
33

https://www.regulations.gov/document/FDA-2022-N-1961-0046

https://www.regulations.gov/document/FDA-2022-N-1961-0046
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Following FDA Integrated Guide
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Following FDA Integrated Guide
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NDA Dupixent 2021 https://www.fda.gov/media/155349/download

CDISC: ADAE/AE, ADSL/DM; JMPC: AE Risk Report; MedDRA

*

Review of Safety
D.  Safety Review:  4. Significant AE

Dupixent

https://www.fda.gov/media/155349/download
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CDISC: ADLB/LB, ADSL/DM; JMPC: Finding ANOVA 

Comparison of Differences 
in Laboratory 

Measurement Values 
between Groups

Volcano Plot

BUN: Blood Urea Nitrogen

Review of Safety
D.  Safety Review:  5a.  Laboratory Findings



Copyr ight © JMP Statist ical  D iscovery LLC.  Al l  r ights  reserved.

CR Repatha 2021 https://www.fda.gov/media/154402/download

Statistical 
difference 
for BUN 

*

CDISC: ADLB/LB, ADSL/DM; JMPC: Finding Distribution

Review of Safety
D.  Safety Review:  5b.  Laboratory Findings

Repatha

https://www.fda.gov/media/154402/download
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Compare Treatment groups 
for Reference Range Indicator 

per Visit 

Su
bj

ec
t C

ou
nt

 fo
r B

U
N

CDISC: ADLB/LB, ADSL/DM; JMPC: Finding Distribution

Review of Safety
D.  Safety Review:  5c.  Laboratory Findings
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Compare Mean Measurement 
across Treatment Arms

per Visit 

CDISC: ADLB/LB, ADSL/DM; JMPC: Findings Time Trends
NDA Mydayis 2019 https://www.fda.gov/media/142063/download

Review of Safety
D.  Safety Review:  5d.  Laboratory Findings

Mydayis

https://www.fda.gov/media/142063/download
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Compare Mean Measurement 
Changes from Baseline (V1)

per Visit 

CDISC: ADLB/LB, ADSL/DM; JMPC: Findings Box Plots
NDA Vyvanse 2021 https://www.fda.gov/media/151943/download

*

Review of Safety
D.  Safety Review:  5e.  Laboratory Findings

Vyvanse

https://www.fda.gov/media/151943/download
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Findings Box Plots

Compare Mean Weights with 
Baseline Weight 

CDISC: ADLB/LB, ADSL/DM; JMPC: Findings Shift Plot
CR Zegalogue 2020 https://www.fda.gov/media/147791/download

Review of Safety
D.  Safety Review:  5f.  Laboratory Findings

Zegalogue

https://www.fda.gov/media/147791/download
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Assess Drug-Induced 
Liver Injury  

CDISC: ADLB/LB, ADSL/DM; JMPC: Hy’s Law Screening

Review of Safety
D.  Safety Review:  5g.  Laboratory Findings
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NDA Mydayis 2019  https://www.fda.gov/media/142063/download

Mydayis was concerned about 
drug-induced Insomnia

Compare between groups for 
time to falling asleep and sleep 

length

CDISC: ADLB/LB, ADSL/DM; JMPC: Finding Distribution

Review of Safety
E.  Analysis of Submission – Specific Safety Issues

Mydayis 

https://www.fda.gov/media/142063/download
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NDA Arazlo 2019 https://www.fda.gov/media/142063/download

Compare Arazlo Adverse 
Events Count and 

Percentage for Different 
Age Groups between 

Treatment and Placebo 
Groups

CDISC: ADAE/AE, ADSL/DM; JMPC: AE Distribution

Review of Safety
F.  Safety Analyses by Demographic Subgroups

Arazlo

https://www.fda.gov/media/142063/download
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NDA Mydayis 2019  https://www.fda.gov/media/142063/download

Mydayis Affects on Weight 
and Height (Not Shown) 

Changes by Visits for 
Different Age Groups 

between Treatment and 
Placebo group

CDISC: ADLB/LB, ADSL/DM; JMPC: Findings Time Trends

Review of Safety
F.  Safety Analyses by Demographic Subgroups

Mydayis 

https://www.fda.gov/media/142063/download
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NDA Vyvanse 2021 https://www.fda.gov/media/151943/download

Changes in Weight and BWI According to Drug Dose to Address Concerns about the Effect of Vyvanse

CDISC: ADLB/LB, ADSL/DM; JMPC: Findings Box Plots

Review of Safety
F.  Specific Safety Studies / Clinical Trails and Additional Safety

VyvanseVyvanse

https://www.fda.gov/media/151943/download
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CR Adhansia XR 2019 https://www.fda.gov/media/124188/download

Average Weight by Age 
Group Over Time 
Address Concerns 
about the Effect of 

Adhansia XR

CDISC: ADLB/LB, ADSL/DM; JMPC: Findings Box Plots

Review of Safety
F.  Specific Safety Studies / Clinical Trials and Additional Safety

Adhansia XR

https://www.fda.gov/media/124188/download
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BMDR Avsola 2018 https://www.fda.gov/media/134460/download

Avsola

Review of Safety
G.  Verify Submitted Results for Demographic and Enrollment

https://www.fda.gov/media/134460/download
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NDA Quzyttir 2018  https://www.fda.gov/media/133034/download

Review of Safety
G.  Verify Submitted Results for Common Adverse Events

Quzyttir

https://www.fda.gov/media/133034/download
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Ø CDISC offers foundation for streamlining reviewing clinical trial data.
Ø FDA NDAs and CRs have the standard templates to follow.
Ø FDA NDAs and CRs show the usage of CDISC data as JMP Clinical 

requires Data in CDISC Format, ADaM first, then SDTM.
Ø All the FDA NDAs and CRs referred here are public available.
Ø The analysis results in this talk were generated by JMP Clinical:

ü The results showed in     with were generated by JMP 
Clinical Sample Data that were similar to results in NDAs or CRs.

ü The results showed in                    were copied from NDA or CRS 
that were generated by FDA Reviewers.

Discussion
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Standard 
Terminology

Standard    
Data

Automated 
Analysis

JMP 
Clinical

Speedy Clinical Trial Goals Achieved by Standards:
Quality, Efficiency, Reproducibility and Reusability 
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Thank You!
wenjun.bao@jmp.com


