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Electronic Submissions
and Standardization of Electronic
Application Data

Problem to be Addressed

« Extreme variability and unpredictability of the format and
content of submitted application data present a major
obstacle to timely, consistent, and efficient review within
current PDUFA timeframes.

 Lack of Standardized Clinical Data

— Limits ability to address in-depth questions and late-emerging issues
in a timely manner

— Impedes timely safety analysis to inform REMS decisions

— Limits ability to transition to more standardized and quantitative
approaches to benefit-risk assessment
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New Drug Review: Workload

Unit 7/1/2011 - 6/30/2012
Drugs/Biologic Commercial INDs with Activity 6,102
IND Special Protocol Assessments 271
IND Meetings Scheduled 1,737
Original NDA/BLASs 128
NDA/BLA Meetings Scheduled 253
Efficacy Supplements 116
Manufacturing Supplements 1,912
NDA/BLA Labeling Supplements 1,270
NDA/BLA Annual Reports 2,751
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FDA Safety and Innovation
Act (FDASIA) -
Reauthorizes PDUFA

Xll. E. Clinical Terminology Standards: Using a public process that allows for
stakeholder input, FDA shall develop standardized clinical data terminologm

through open standards development organizations (i.e., the Clinical Data
Interchange Standards Consortium (CDISC)) with the goal of completing clinical

data terminology and detailed implementation guides by FY 2017.

www.fda.gov

review divisions. FDA shall ublish a proposed project plan for stakeholder
review and comment by June 30, 2013. FDA shall update and publish its
project plan annually.

G| FDA shall periodically publish final guidance specifying the completed data
standards, formats, and terminologies that sponsors must use to submit data in
appiications. in the case of standards for study data, new data standards and
terminology shall be applicable prospectively and only required for studies that begin
12 months after issuance of FDA's final guidance on the applicable data standards
and terminology.

http://www.fda.gov/downloads/forindustry/userfees/prescriptiondruguserfee/ucm270412.pdf
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~58 Therapeutic/Disease Area Standards in 5 Yrs!

Alzheimer's
(completed)
Cardiovascular(CV)**
CV Imaging .
Pain Standard available or
Parkinson's
Polycystic Kidney Acne Treatment of Postmenopausal under devel e
Schizophrenia Rheumatoid Arthritis Osteoporosis Bipolar Disorder Treatment of Cough
Tuberculosis Oncology: objective tumor response  Prevention of HIV Chronic Idiopathic Constipation**  General Anxiety Disorder Atrial Fibrillation Tinea Pedis Actinic Keratoses
Virology Prevention of Pregnancy Influenza Clostridium difficile Colitis Bacterial Vaginosis Treatment of Hepatitis B Helicobacter pylori Ulcer Disease Decompensated Heart Failure
Treatment of HIV Psoriasis Asthma Treatment of Hepatitis C (remaining) ~ Traumatic Brain Injury Diabetic Nephropathy Sedation™*
A AN AN
’ [ (] [ ] (] (] (] [ )
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1112013 1172014 1/2015 U 1112016 U 1112017
1112012 12/30/2017
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Anti-diabetic agents Diagnostic Anticonvulsants Opiod Induced Constipation™  Aerosolized Antimicrobials for Attention Deficit Infectious Diseases of the
Gastro-esophageal Reflux Disease  Radiopharmaceuticals Lipid-altering drug groups COPD Cystic Fibrosis Treatment of Hyperactivity Disorder Abdomen Recombinant
Major Depressive Disorder Chemo-therapy Pneumonia Magnetic Treatment of vasomotor Overactive Bladder Treatment of human growth hormone
Oncology: Time to Efficacy Event Induced nausea Resonance Contrast symptoms Hyperdynamic Lines (“wrinkles") Erectile Dysfunction products
(other than overall survival, etc.) ~ Solid Organ Transplantation Agent due to menopause
Urinary Tract Infections QT Studies
Infectons of sk http://www.fda.gov/Drugs/DevelopmentApprovalProcess
subcutaneous tissue

/[FormsSubmissionRequirements/ElectronicSubmissions/ucm287408.htm
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Converging on Shared Need

« CFAST - Coalition for Accelerating Standards
and Therapies

— CDISC and Critical Path Institute [JPartnership

— Key Initiative: Define, develop and maintain initial set of data
standards for therapeutic areas identified by FDA.

« TransCelerate BioPharma

— Clinical study execution identified as initial area of focus
— Development of clinical data standards one of 5 projects

« Health Level 7

— Works with the clinical community to define therapeutic & domain
specific data elements and relationships supporting data reuse
across healthcare, surveillance, registries and research

— Collaborative interaction between HL7 CIC and CDISC
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Converging on Shared Need

« FDA’s participation in areas such as
 Scientific and technical direction in TA prioritization
 Participate in TA scoping

* FDA subject matters experts to advise on work
streams & for final consensus review

« Publish draft and final guidance on completed
standards — that will be enforceable.
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CFAST TA Standardization ki
Initiative - Collaboration and Governance

CFAST - TA Steering Committee

(CDISC, C-Path, FDA, Industry)

s / \

industrv Volunt TA Standards Program

naustry volunteers Director

Critical support
\ )
~
Reviewer Community
Critical input CFAST Project Core D
N J Teams: Foundational
) ’ Standards Teams

- Dedicated PM,

SDO, Expert and Critical Disciplines

Special Interest Groups
Critical engagement
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Example - SAS Clinical Data Integration Wikl gov
Pilot — Prepare SDTM Submission Data for
Liver Toxicity Assessment (eDISH)

Standardvariable  variablemeans Variabletype
STUDYID Unique identifier for a study within the submission  Char
USUBJID Unique subject identifier within the submission Char
TRTCD Treatment Code Num
- - TRTGRP Treatment Group Char
Map SDTM submission St Date of Dose G (150 8601 YYYY-V-0D)
EXDT Date of Exam Char (ISO 8601 YYYY-MM-DD)
EXENDT End Date of Dose Char (ISO 8601 YYYY-MM-DD)
ALT Serum alanine aminotransferase activity (U/L) Num
d ata to d emo g rap hy an d ALT REF_HIGH  ALT High Normal Range (U/L) Num
BILI Total serum bilirubin concentration (mg/dL) Num
BILI_REF_HIGH BILI High Normal Range (mg/dL) Num
. AST Serum aspartate aminotransferase (U/L) Num
I Iver Iab d a‘ta Stru Ctu F@S QS  AST_REFHIGH  AST High Normal Range (UIL) Num
ALP Alkaline phosphatase (U/L) Num
ALP_REF_HIGH ALP High Normal Range (U/L) Num
ONPROTOC Subject on Protocol at the Time of exam (Y/N) Num
d efl n ed by e D I S H _ GGT Gamma glutamy! transferase (U/L) Num
Standardvariable variablemeans Variabletype
STUDYID Unique identifier for a study within the submission Char
1 P USUBJID Unique subject identifier within the submission Char
Drug-Induced Serious Hepatoxicity o
INVNAM Investigator Name Char
INVDESC Investigator Description Char
BIRTHDT Date of birth Char (ISO 8601 YYYY-MM-DD)
AGE Age in years at randomization Num
SEX Sex (M/F) Char
RACE Race (WHITE, BLACK, OTHER) Char
COUNTRY Country Char
HEIGHT Height in cm Num
WEIGHT Weight in kg Num
COMPLETE Subject completing the study (Y/N) Char
DROPDT Date subject discontinued the study Char (1SO 8601 YYYY-MM-DD)
DROPREAS Reason for discontinuation Char

Courtesy of SAS Corporation, 08/2012
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Current Process

« Ask the sponsor for data
— PDUFA V — minimize duplicative data.
— Lack of traceability.
— No confirmation of data quality.
— Longer waiting period with more sponsor burden.

Pilot Process

« Use of data integration tool to transform SDTM.

« Demonstrated transformed eDISH data results.
same as manual process.
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eDISH Evaluation of Drug-Induced Serious Hepatotoxicity

| Export SAS data set JESODATAZ DILISUMMARY SAVED to PeskValues[1].C5V for M5 Excel | Show number of patients | How to Access Individual-Patients' Data | Close Windowy |

1960 on Ximalagatran 1962 on Warkrin

Hmelagatran M=19 Hmelagatran M= 14
Warann M=13 Wirfarn b=

P=ak TBL, xULRR
[=
=

¥irn elagatrani W Hmelagatran k=105
Warfarin M= 19E7 Warfarin b =1

Peak ALT xULRR

& & & dimelagaran 0 0 0O Warfarin

| Export SAS data set JESDATAZ DILISUMMARY SAVED te PeakValues[1].C5V for M5 Excel | Show number of patients | How to Access Individual-Patients’ Data | Close Windowy |
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Example - Data Standards
and Clinical Trial AE Trends & Signals

Adverse Event Diagnostics Tool

— Developed by CDER Reviewers

« Performs over 200 automated complex safety signal detection
assessments

« Equivalent amount of work has never before been possible
« Successes - Within 1 month of being available to reviewers
— Medical officer discoveries:

» Anaphylaxis — unrecognized by sponsor, how in
WARNINGS section of product label

» Pancreatitis — now being explored for other products
» Multiple other examples
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Example:
MedDRA Adverse Event Diagnostic

iE] Fle Edit View Insert Format Tools Data  Window Help Adobe PDF Type a question forhelp = _ @ X
BEET EYEIE TN A AP - SR AT BRI N AP 1N ) "R ORI ) -8 % o i -o-A-J
! = Wt B I WY | < | & = g3 | ¥4 Reply with O <. End Review ! i @) snaglt (¥ | window vliﬁ g!
< f* P-values should be used for ranking purposes 0r1|3.r not for determmmg statistical significance.
A | 8 [ ¢ [ o | €& | F | & | W [ v [ 4 [ K ] L | M LN 0 | P @
L P-values should be used for ranking purposes enly, not for determining statistical significance. =
3 Amm 3 BOC/PR 48 wk (N = 162) Amm 2 RGT BOC/PR 36/48 wk (N = Amm 1 PR 48 wk (N = 80) Arm 3 BOC/PR 48 wk vs. Arm 1
Number of | Proportion Number of | Proportion Number of | Proportion RD RD C.I. RD C.1. RRC.I RRC.I
4 PT [+] Events[=] subject]~] (%) [+] Events[+]| subject{~] (%) [=| Eventd~] subject(~] % (=] (per (=] flower bound~]| {upper bound =] RR (=] (lower bound~] {upper bound
5 |Dysgeusia 86 72 44.44 80 70 43.21 9 9 11.25 33.19 22.87 43.51 3.951 2.085 7.486
6 |Anaemia 130 75 46.3 "7 70 43.21 20 16 20 26.3 14.64 37.95 2.315 1.449 3.698
7 |Dry skin 46 38 23.46 40 35 216 12 7 8.75 14.71 5.71 237 2.681 1.253 5.734
8 |Decreased appetite 56 46 284 40 37 22.84 15 13 16.25 12.15 1.49 22.8 1.747 1.004 3.042
9 [Irritability 42 37 22.84 38 Kl 19.14 13 10 12.5 10.34 0.63 20.05 1.827 0.958 3.483
10 |Arthralgia 61 45 27.78 43 3T 22,84 17 14 17.5 10.28 0.53 21.09 1.587 0.928 2715
11 [Rash 42 25 16.43 32 27 16.67 6 5 6.25 9.18 15 16.87 2.469 0.982 6.209
12 |Cough 62 42 25.93 40 32 19.75 23 14 17.5 8.43 -2.29 19.14 1.481 0.861 2.548
13 |Diarrhoea 61 4 2531 64 40 24.69 22 14 17.5 .81 2.88 18.49 1.446 0.839 2483
14 |Dyspnoea 49 4 25.31 45 29 17.9 15 14 17.5 7.81 2.88 18.49 1.446 0.839 2493
15 [Vomiting 33 24 14.81 28 23 14.2 6 6 7.5 7.31 0.64 16.27 1.975 0.841 4.638
16 [Dry mouth 32 26 16.05 25 21 12.96 8 7 8.75 73 1.08 15.68 1.834 0.832 4.043
17 [Thrombocytopenia 12 10 6.17 6 2 1.23 0 0 0 6.17 2.47 9.88 5.5 0.722 41.572
18 |Abdominal pain upper 18 14 8.64 25 16 9.88 2 2 25 6.14 0.63 11.66 3.457 0.805 14.843
19 |Dizziness 36 26 16.05 30 27 16.67 8 8 10 6.05 2.62 14.72 1.605 0.761 3.383
20 |Asthenia 59 38 2346 45 H 19.14 22 14 17.5 5.96 -4.62 16.54 1.34 0.772 2326
21 |Leukopenia 18 1 6.79 12 4 247 3 1 1.25 5.54 0.96 10.12 5.432 0.714 41.341
22 |Fatigue 119 92 56.79 139 87 53.7 64 4 51.25 5.54 7.81 18.89 1.108 0.861 1.426
23 |Pain 15 15 9.26 13 12 41 4] 3 3.75 5.51 0.59 11.61 2463 0.736 8.283
24 |Abdominal discomfort 8 8 4.94 3 3 1.85 0 0 0 4.94 1.6 8.27 45 0.58 34.917
25 |Gastrooesophageal reflux disease 10 10 6.17 9 9 5.56 1 1 1.25 4.92 0.49 9.36 4.938 0.643 37.906
26 |Urinary tract infection 16 10 6.17 12 4 247 1 1 1.25 4.92 0.49 9.36 4.938 0.643 37.906
27 |Anxiety 23 20 12.35 26 20 12.35 10 6 7.5 4.85 2.83 12.53 1.646 0.688 3.937
28 |Nausea 100 68 41.98 90 73 45.06 37 30 37.5 4.48 8.57 17.53 1.119 0.8 1.566
29 |Respiratory tract congestion 10 9 5.56 2 2 1.23 1 1 1.25 43 0.02 8.59 4.444 0.573 34.474
30 |Productive cough 12 1 6.79 4 4 247 2 2 25 4.29 0.58 9.46 2.716 0.617 11.963
31 [Constipation 23 19 11.73 18 15 9.26 6 6 7.5 4.23 3.38 11.84 1.564 0.65 3.762
32 |Neutropenia 43 23 14.2 60 23 14.2 12 8 10 42 4.29 12.69 142 0.665 3.032
33 |Affect lability 6 6 37 3 2 1.23 0 0 0 37 0.8 6.61 35 0.438 27.972
34 |Anger 7 6 37 2 1 0.52 0 0 0 3.7 0.8 6.61 35 0.438 21972 &
4 4 v vy Introduction /SOC#HLGT /HLT % PT,{ Broad / Narrow / | < | S|
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Example - Common Key Analyses

 CDER Standard Review Analysis Panels

— Over 50 standard analyses automated

* Including: demographics, exposure, adverse
events, disposition, liver toxicity

 Typical clinical reviewer has not previously been
able to produce this degree of output on their own

« Corroborates sponsors’ analyses
« Improves reviewer efficiency, consistency, quality

« Standard Panels Require Standard Data To Run
Successfully
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Links & Contacts

FDA Data Standards website:

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/El
ectronicSubmissions/ucm?249979.htm

Data Standards Catalog:

http://www.fda.gov/Forindustry/DataStandards/StudyDataStandards/default.htm

QU estions: CDER-edata@fda.hhs.gov

Contact: MaryAnn.Slack@fda.hhs.gov
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