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CDER’s Mission

» Ensure the safety and efficacy of the products it
regulates

> Drug and biologic therapeutics
» How?

- Assessment of vast amount of information
- Chemistry, manufacturing
* Pre-clinical data
- Phase 1, 2 safety data (IND)
- NDA/BLA application
- Marketing, advertising
- Post-market adverse event reports, PSURs
- Other sources

- Published literature
- Meta-analysis
- Observational studies




Challenge to Reviewers

» Review timelines
- Required meetings
- Advisory Committee meetings
> Other work
- INDs, other NDA, sponsor meetings, post-market

» Validate/confirm sponsors’ assessment using
clinical trial data

> why?
- example




Sponsor’s Proposed Labeling

Table 4. Incidence (%) of Treatment Emergent Adverse Events Reported in 22% of
Patients Treated in Phase 3 Clinical Studies

Body System Drug X Comparator”
Adverse Events (N=1415) (N=1382)

Metabolic and Nutritional

Alkaline Phosphatase Increased 3.1 2.1

Amylase Increased 2.7 1.2

Bilirubinemia 23 0.8

BUN Increased 20 ]

Healing Abnormal 2 Drug X ~ With 40% les

Hyperglycemia ALT Adverse Events than

Hypokalema - omparator

Hypoproteinemia 4.4 -

Lactic Dehvdrogenase Increased 36 il

Peripheral Edema 3.1 3.0
_SGOT Increased 23

SGPT Increased 2.5 41
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Final Approved Label

Table 4. Incidence (%) of Treatment-Emergent Adverse Events Through Test of Cure
Reported 1n =2% of Patients Treated in Phase 3 Clinical Stadies

Body System Drug X Cumparamrsb
Adverse Events (N=1415) (N=1382)
Metabolic and Nutritional

Alkaline Phosphatase Increased 39 26

Amylase Increased 3.l 14
Bilimubinenua 23 09

BUN Increased 2.1

Healing Abnormal 3.2 Now the rate has more than
Hyperglycemia doubled over sponsor’s
Hypokalenua .
Hypoproteinemia proposed rate and now higher
Lactic Dehvdrogenase Increased g han comparator

Peripheral Edema 33

SGOT Increased” 4.3 4.4

SGPT Increased" (56) 4.7

‘LFT abnormalities in  Drug X-treated patients were reported more frequently in the
post therapy period than those 1n comparator-treated patients, which occurred more often

on therapy. M~

Iso, now, delayed onset of ALT rise is mentioned |
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What Happened?

» Sponsor restricted analysis to include events only

occurring up to 5 days after last dose

> No mention of this in sponsor’s submission
- No explanation for this decision

o Clinical reviewer unaware that this was done at time of submission
» Is this a reasonable decision?

> Drug X - V2 life of 55.8 hours

- measurable plasma levels present at 7-9 days after last dose

- Even longer tissue 2 life with very large volume of
distribution

> Other Liver adverse events were excluded from
analysis

Center for Drug Evaluation and Re h




What the review process looks like in 2000:

Consistency Across Reviews?

Review: #i
1,100 pages
14:51b's

Review #2
100 pages
1455 ounces




Establishing Review Standards

» New standards for Safety Review have been
established

> Clinical Review Template (2004)
- annotated
- Good Review Practices

- Review Guidance: Conducting a Clinical Safety Review
of a New Product Application and Preparing a Report
on the Review, February 2005

- 84 pages
> 215t Century Review Process




Clinical Reviewer Template

Table of Contents
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Reviewer Guidance

Conducting a Clinical Safety Review of
a New Product Application and
Preparing a Report on the Review

Addirional copies are available from:

Office of Training and Communication
Diivizion gf Drug Infermarion, HFD-240
Center for Drug Evaluation and Research
Food and Drug Adminiziration
5600 Fishers Lane
Rackville, MDD 20857
(Tel} 301-827-4573
htrveew, flda govieder suddance/index. it

Result:
More consistency across

reviewers r
eviewers

U.5. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

February 2005
Good Review Practices

~__ ..



Conducting a Clinical Safety Review

Deaths

> Overall mortality

o Cause specific

o Expected vs unexpected

o Dose response

> Time to death analysis

> Subgroup analysis

> Interaction analysis

SAEs

> Overall rates

> Rates by event

o Dose response

> By duration of exposure

> By person-time exposure as denominator
> Assessment according to alternative explanation
> Assessment of interaction by subgroup
Dropouts and other SAEs

o Overall rates

> Profile of dropouts (by reason)

- AEs associated with Dropouts

o Exposure response

> Time dependency

Other significant AEs as defined by ICH

o Marked lab abnormalities

> Any AE leading to dropout or intervention

= Potentially important abnormalities not meeting above
definition

Construct of algorithms of combo’s of clinical findings

> ldentify possible combinations of clinical findings that
may be a marker for a particular toxicity

Identify possible consequences of a safety signal from
any source

Common AEs
> Incidence for subsets —controlled studies
o LLT’s should be compared to mapped PT’s
o Assess for causality
o Comparison of severity between treatment arms
Dose dependency for AEs
o Titration studies
Time to onset for AEs
o Particularly for events that occur commonly
AE incidence by interaction
> demographic
race, gender, age
> Drug-drug interaction

> Underlying medical problems such as DM or renal disease

o Dose response
body weight-adjustted dose
cumulative dose
Body surface area-adjusted dose
dosing schedule
o Exposure adjusted event rates “person-time approach”
When hazard rate is constant over time
Break observation period into intervals



Conducting a Clinical Safety Review

»  AE incidence by interaction (cont.)

o

o

o

Relative risks and attributable risks for subgroup
differences

Life table/ time-to-event analyses/ cumulative incidence
anlayses

Hazard rates - risk over time estimation

> Less common AEs

o

Identify and group by body system for rates

> Laboratories

Overview of testing methodology
Analysis of measures of central tendency
Analysis of outliers or shifts to abnormal
Marked outliters and dropouts due to lab abn
Dose dependency

Time dependency

Demographic interactions

Drug-drug interactions

Underlying medical condition interactions
Special section on Liver laboratory abn
Shift tables

Scatter plots

Box plots

Cumulative distribution displays

Tables of deviation in >1 parameter

»  Vital signs

o

o

o

o

Overview of testing

Analysis of measures of central tendency
Analysis of outliers or shifts to abnormal
Marked outliters and dropouts due to lab abn

> ECG’s

o

o

o

o

Describe baseline and number of on-study ECGs
Analysis of measures of central tendency
Analysis of outliers or shifts to abnormal
Marked outliters and dropouts due to lab abn

Immunogenicity

o

Summarize and assess available data

Carcinogenicity

Spe

o
o
o

o

o

Summarize and assess

cial Safety Studies
Summarize any such studies
Similar to other drugs in pharmacological class?
Studies on cumulative irritancy, sensitizing potential
Photosensitivity, photoallergenicity
Special Thorough QT study

To be done on all NMEs

Studies to demonstrate a safety advantage over existing
therapeutics

Withdrawal phenomenon or Abuse potential

o

o

Reivew/summary of relevant studies
Scheduling recommendations

Human Repro and Pregnancy data

Ass

essment of Effect on Growth

Overdose Experience

Post-marketing experience

Causality determination

Adequacy of patient exposure and Safety assessments

o
o

o

o
o

o

Rev

o

Refer to ICH
Adequate numbers of various demogrpahic subsets

Doses and durations of exposrue were adequate to
assess safety for intended use

Were study designs adequate to answer critical questions
Were potential class effects evaluated

Did patient exclusions from studies limit relevance of
satey assessments

iew of secondary clinical data sources
IND data
Post-marketing data

Literature reports



Conducting a Clinical Safety

Review

Additional Clinical Issues
o Level of confidence for dose/regimen
Dose-toxicity and dose response relationships
- Dose modification for special populations
General assessment of adequacy of Special Animal
and/or In Vitro testing
> Pre-clinical animal models
o QT studies
Adequacy of routine clinical testing
° Labs, vital signs, ECGs, assessment of certain events
Adequacy of metabolic, clearance, and interaction
workup
> P450 and p-glycoprotien pathways
Other drug-drug interaction studies
o Specify potential safety consequences
Adequacy of evaluation for potentially problematic AEs
that might be expected for a new drug

> Assess adequacy and note pertinant negative findings
(absences of findings)

Assessment of Quality and completeness of data

Generall overall assessment of the quality an .
dcompleteness of data with a description of the basis for
this assessment

Additional submissions, including safety update

Particularly those submission whose data were not
incorporated into the rest of the review

Summary assessment of important identified adverse
events

o Not important limitations of data and make conclusions
General Methodology

> Discussion of general methodological issues

Pooled data vs. individual study data

Causality determination

Exploration of predictive factors

o Plasma levels, duration of treatment, concom meds,
concom illnesses, age, sex, race

Special populations

Pediatrics

AC meeting

Literature review

Post-marketing Risk management plan

Other relevant materials

- Result of consultations with DDMAC, ODS reviews, actual
utsedand labeling comprehension studies, marketing
studies

Overall assessment
Conclusions
Recommendation (regulatory)
Recommendations on post-marketing actions
Risk management activity
> Include all such recommended activity with rationale
Required phase 4 commitments

> Include the agreed upon studies, the timeline for
submission, and basis for each phase 4 commitment

Labeling review



Review Improvements

» Scope and size of the review process
significant
> Variability now exists in review approach
- Driven by individual reviewer technical abilities

» Other challenges remain

- Ability to answer simple questions still can difficult

- No ability to introduce automation or advanced
graphical visualization tools

- Data is extremely variable




What is the Solution?

» Create a Modern Bioinformatics Review
Environment

» Data Standards - Foundational Prerequisite

> Allow us to integrate data automatically
- Clinical Trial Repository (Janus)

- Develop re-useable tools and analytic capabilities that
automate common assessments, support data exploration

» CDISC Data Standards

- Approved for submission to FDA 2004

- Uptake by sponsors has increased over past few years
- Now over 50% of product submissions




What is the Solution?
Computational Science Center

» Create » Analysis - » Create
governance code reviewer
structure library o expertise

, Develop policy ' Create & ) General

- - AR g trainin
» Define review AR 9
- ®» » Buy-in from
requirements (MAED) 2 _

» Create data » Extend, g RN
validation modify 3 leadership
system existing —

COTS

High Quality Tool Training, Change
Standard Data Development Management




Data Standards and Validation

» CDER Governance Structure

» PDUFAS5 agreement
- Standardized data requirement to be phased in

» Guidance Development
» CDER DataFit Program
» CDER FIRRS Program




DataFit

» Validate sponsor study data on arrival

StUdy Quality Report:_ Evaluation date: | 24-May-20137:19PM  ~| ) Download
Dashboard || Profiles | Domans || issues iV@ History |
| Q search | & Print | [E Copy [ Download
Profile = Pass/Fail ¢ Domains ¢ Issues : Failures Warnings ¢ Notices
MAED [0 | & 3 13 1,536 1,534 2 °
Oncology Adverse Events Analysis Panel [0 | Fail 4 16 1,575 1.572 0 3
Demographics Analysis (1 Profiles)
Demographics Analysis Panel ﬂ 3 2 27 24 0 £
Dropouts Analysis (1 Profiles) I
JReview Dropouts Disposition Event Standard Terms _Jﬂ Fail 3 2 24 24 { 0
Exposure Analysis (1 Profiles)
Exposure Analysis Panel = 3 4 43 43 0
General Data Quality (2 Profiles) |
CDER Common Data Standards Issues 62 | [ Pass| 30 12 129 0 0 :
SDTM v3.1.3 General Data Quality g 30 63 6,239 4,370 1,861 8
Laboratory Findings Analysis (6 Profiles)
JReview Hy's Law Patient Listing T & 3 1 39 0 3
JReview Hy's Law Plots .~ 100 Epass| 3 1 39 0 3 L8
JReview Labs Baseline vs Max/Min Scatler Plols . 100 NNpsss) 3 1 39 0 3
JReview Liver Function Baseline Box Whiskers T m 3 1 39 0 3¢ 3
Liver Function Analysis Panel 0 | Fail 3 4 92 75 5 2
eDIsH [0 | [ 10 2122 1,877 241 4
Metadata (1 Profiles)
Study Metadata g Fail 30 43 4.378 4,375 3 0
Overall Survival Analysis (1 Profiles) .
Found 32 records




CDER DataFit

ome eport 3 A021923 )
# H » Report > NDAO21923 » 14295

StUdy Quality Report: - Evaluation date: | 30-Ju-2013 2:37 PM |+ | &) Download

Dashboard || Profiles || Domains || Issues || Rules || History || SD0091 (AE) *

SD0091: AEOUT is not 'FATAL', when AESDTH="Y"

Description  Ouicome of Adverse Event should equal 'FATAL', when Results in Death (AEDTH) is 'Y’
Domain Adverse Events (AE)
Severity arning

Category Consistency

Studies

No one is assigned Reassign

= Print Copy = Downioad

& AESTDTC

& USUBJID 4 AEDECOD & AEOUT & AESDTH

441 Pleural effusion ¥ 2012-02-17

442 Pleural effusion null Y null E%
4,701 Pleural effusion null Y 2011-03-15 i
4,702 Pleural effusion null Y null
4,980 Dyspnoea null ¥ 2010-10-04 -

Found 10 records




Examples of
Standardized /Automated Analyses

» JReview Standard Analysis Catalog
» SAS macro library

» MAED program
- MedDRA Adverse Events Diagnostics




JReview Standard Analysis Catalog

JREVIEW Standard
Analysis Catalog



JReview Standard Analysis Catalog

Table of Contents

Contact Information 3

Helpful Hints
Cionsnlt your statstician!
Mew Anslyses Requests .
Special MNote on Laboratory Test(ucE

=

7.3.2 Serious Adverse Events
FDA 7320001 SAE Incidence Percentage
FDA 732 0002 SAE Incidence Percentage by Body System 10
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T.3.3 Dropouts

FDA 7330001 Dropoats Disposition Event Standard Terms
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7.4.1 Commaon Adverse Events 22

FDA.741.0001 AE Incident Percentages by Arm.
FDA.741.0002 AE 50C Incident Percentages by Am..
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FDA 741 0004 AE Incident Percemagﬁ Table with Verbatim Term with SOC
SalaCtiOn o 31
7.4.2 Standard Analyses of Explorations of Lab Data 34

FDA 742 0001 Liver Function Baseline Box Whisker Amalysis 34
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T.4.3 Vital Signs (7]
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FDA.743.101 DBP vs SBP Plot with Nonmsl Range Grid......



Standard Analyses in Jreview Examples:
FDA742.0251 Liver Box Whiskers vs. VisitNum
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Standard Analyses in Jreview Examples:
FDA742.0251 Liver Box Whiskers vs. VisitNum
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Standard Analyses in Jreview Examples:

FDA742.0501

Hy’s Law Plot
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Standard Analyses in Jreview Examples:

FDA742.0501

Hy’s Law Plot
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B JReview 9.1.2
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SAS Macro Analysis Panels: Division-defined re-usable

analyses

Description of Analysis

Demographics

Produces tables and graphs that show the number and percent of cases
that correspond to the demographic variables such as age, race and sex
as well as descriptive statistics of the variable age.

Details the number and percent of cases that correspond to each

Disposition disposition category.
Evaluates specific laboratory measurements that signal the potential for
drug induced liver injury (DILI). The analyses include counts/percents of
Liver possible Hy’s Law candidates; an evaluation of measurements that are

major indicators for severe DILI, and graphical analysis of subject’s
baseline measurement to his/her maximum change in serum measures.

Adverse Events

Provides various analyses to find the most frequent AEs, largest
differences in AEs between treatment arms and produce graphs of
relative risk/odds ratio.

Produces tables and graphs that details the enrolled study subjects by

Enrollment country and site. In addition demographics, protocol deviations and
disposition can be viewed by site.
Ure Analyzes exposure on drug such as total number of days on drug,

cumulative dose and average daily dose.




Excel Output

Maximum Fost-Baseline Lab Tests vs Baseline Lab Tests
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0.00 0.00

Analysis 4
Maximum AST and ALT vs Maximum TE Lab Test Results per Subject Charts
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MAED (MedDRA Adverse Event
Diagnostics)

= after SMQ name indicates SMQ with broad terms only, Narrow search will vield no results,
Number in parenthesis before SMO name represents SMO level.

P-values should be used for ranking purposes only, not for determining statistical significance.

Drug A Drug B SCREENII
_ Number of Proportion Number of Proportion RD RD C.I. RD C.I.
SMQ (Broad Search) % Events |~ subjects | ¥ (%) Y Events | ¥ subjects | ™ (%) ¥ | (per hundre ™ | (lower boun ~ | (upper boun ™
(1) Hearing and vestibular disorders 36 35 10.12 133 109 31.32 -21.21 -27.02 -15.39
(1) Anticholinergic syndrome 70 50 14.45 173 127 36.49 -22.04 -28.31 -15.77
(2) Vestibular disorders 35 34 9.83 126 104 29.89 -20.06 -25.8 -14.32
(1) Noninfectious encephalopathy/delirium 37 24 6.94 68 51 14.66 -7.72 -12.3 -3.14
(1) Anaphylactic reaction 76 53 15.32 135 84 24.14 -8.82 -14.7 -2.94
(1) Noninfectious encephalitis 34 21 6.07 60 43 12.36 -6.29 -10.56 -2.01
(1) Noninfectious meningitis 26 19 5.49 53 40 11.49 -6 -10.13 -1.88
(1) Lipodystrophy 17 14 4.05 36 32 9.2 -5.15 -8.83 -1.47
(1) Dementia * 26 18 5.2 42 35 10.06 -4.86 -8.79 -0.92
(1) Acute central respiratory depression 1 1 0.29 10 8 2.3 -2.01 -3.68 -0.34
(1) Dyslipidaemia 20 12 3.47 29 24 6.9 -3.43 -6.72 -0.14
(1) Pseudomembranous colitis 47 39 1127 72 57 16.38 -5.11 -10.23 0.01
(1) Pulmonary hypertension 1 . 0.29 9 L 2.01 -1.72 -3.3 -0.14
(1) Guillain-Barre syndrome 21 17 4.91 37 30 8.62 -3.71 -7.43 0.02
(2) Hearing impairment ) ) _ 1 ) i 0.29 7 7 2.01 -1.72 -3.3 -0.14
Intradurctinn SNC /HIGT /HIT /PT | Rraad / Narrma /371 el It I » i




Conclusion

» Rapidly moving towards a modernized,
integrated bioinformatics—based review
environment

» High quality, standardized data
» Easy data analysis using best practices

» Access to powerful, standard data-based
review tools

» Additional efficiency through introduction of
business process management
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