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Disclaimers

* The opinions expressed in this document are those of the author and
should not be construed to represent the opinions of PHUSE, members'
respective companies or organizations, or FDA’s views or policies.

* The common mistakes are from the collective experience by members
of the PHUSE Safety Analytics Working Group

— Some examples are from what has been seen during planning, so are often
addressed prior to submission
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Background

 PHUSE is an Independent, not-for-profit organization run
by volunteers, started in 2004

* FDA/PHUSE working group collaboration started in 2012

— Public-private partnership

VW.phuse.globg help harness the power of computational
Working Groups science. Drug Information Journal, 2012,
46(5): 523-524
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Background — PHUSE Working Groups Today
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Safety Analytics Working Group

* A collaboration working to improve the content and implementation of
clinical trial safety analyses for medical research, leading to better data
interpretations and increased efficiency in the clinical drug development
and review processes

* Co-leads: Mary Nilsson (Lilly), Greg Ball (ASAPprocess), Scott Proestel (FDA)

Co-leads: William Palo (AbbVie), Chris Smith (FDA)
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Why are we having this webinar?

* The knowledge needed to conduct proper integrated clinical
trial safety analyses isn’t typically covered in schools

— The gap in safety analytics knowledge spans multiple disciplines
(including statistics)

— It’s a myth that safety analysis planning and interpretation is easy

* There are some aspects of predominant practice that can be
improved

* There’s a general lack of awareness of useful references
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Common Mistake #1: Not having an integrated
planning document (or not early enough)

/'
e Planning document procedures
Individual are relatively clear and
' consistent
Studies - . PSAP = Program Safety
e Statistical analysis plans Analysis Plan
* Planning document practices ISAP = integrated Safety
Integrated : . Analysis Plan
are inconsistent
plans

e ASAP, PSAP, iSAP, LOA only LOA = List of Analyses
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Safety planning document definitions

Statistical Analysis Integrated Safety Program Safety ﬁfsger(:f;tjniagfatz
Plan (SAP) Analysis Plan (iSAP) Analysis Plan (PSAP)
(ASAP)
e Study-level e Submission-level e Molecule-level e Molecule-level
e Usually focused on e SCS/ISS e Usually focused on e Ongoing safety
CSRs, might include CSR and SCS/ISS reviews, IND safety
key manuscripts analyses, may reporting rule,
include some CSRs, SCS/ISSs, etc.
collection

documentation
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Poll (Applicable to industry representatives)

* Does your company/organization have a procedure outlining
requirements for integrated safety analysis plans (for the
Summary of Clinical Safety and/or Integrated Summary of Safety
in a drug application)?

— Yes
— No
— Not sure
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Safety planning recommendation

* Sponsors might benefit from having a procedure outlining company expectations with
respect to integrated safety plans

— Include timing, ownership, document type (could be flexible)

e Data collection plan for e Analysis planning usually e iSAP, PSAP, and/or ASAP
safety topics of interest owned by the statistics e Just having a list of
prior to protocol function analyses (LOA) is often
approvals e Regardless of ownership, insufficient

e Analysis plan in time for integrated planning
regulatory feedback, and should be considered a
in time for programming, cross-disciplinary effort
table/figure review
iterations
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Common Mistake #2: Not asking for FDA input
early enough

* Leverage the FDA’s offer to conduct a Type C meeting
specifically on integrated safety planning

— Send the integrated planning document as a pre-read
* |f a dedicated Type C meeting isn’t feasible, send the integrated

safety planning document to the FDA as part of another
interaction (for example, bundled with other questions)
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Common Mistake #3: Not understanding how to
create integrated analysis sets

* There are likely multiple “right” ways to create integrated analysis sets for
any given clinical program
— There are some “wrong” ways

e Expect a lot of varying opinions both within your team and across
regulatory reviewers
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Example of confounding

Study __NewDrug | Placebo | Active _

4/400 (1%)  4/400 (1%)
2 50/1000 (5%) 50/1000 (5%)
Pooled 54/1400 (3.9%) 4/400 (1%) 50/1000 (5%)

Study and treatment are confounded. Any differences (or lack of a difference)
In pooled percentages could be due to treatment, or they could be due to study
— In this example, the differences are due to study
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Example of confounding

Study 1 10/100 (10%) 10/100 (10%) 10/100 (10%)
Study 2 20/100 (20%) 20/100 (20%) 20/100 (20%)
Pooled 30/200 (15%) 10/100 (10%) 30/200 (15%) 20/100 (20%)

Study and treatment dose are confounded. As with the last example, the
differences are due to study

Red flag: If the display includes crudely pooled percentages, and the
treatment arms that are being compared come from different studies
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Integrated analysis sets recommendations

* |gnore phase designation
— Base pooling decisions on the actual study population, doses, design

 Don’t combine healthy volunteers with patients

e Typically, an “all study drug” integrated analysis set is helpful

— Provides counts of patients for events across those taking study drug
(regardless of study, dose, design)

— Provides some value in finding rare events that might require further
scrutiny, but has little value in treatment arm comparisons
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Integrated analysis sets recommendations

* Typically, controlled integrated analysis sets are formed

— Usually provides the most helpful data in identifying events requiring further
scrutiny

— Create controlled integrated analysis sets in a manner that allows for the proper
use of meta-analytical methods

— It’s OK to combine studies of different lengths and different populations (within
reason), assuming proper use of meta-analytical methods
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Integrated analysis sets recommendations

 What a team decides to pool for signal detection purposes
— does not need to match what will be presented in regional labels

— does not need to match what is done for specific safety topics of
Interest

the application somewhere (could be an appendix as opposed to the
body of the SCS/ISS) for annotation purposes
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Example — Integrated Analysis Sets

1 Phase 1 study, healthy volunteers

2 Phase 2 study, 12 weeks treatment period, 4 week Placebo, Low dose (LD),
follow-up period Middle dose (MD), High

dose (HD)

3 Phase 3 study, 24 weeks treatment period, 12 week Placebo, MD, HD
open-label extension, 4 week follow-up period

4 Phase 3 study, 24 weeks treatment period, 4 week Placebo, MD, HD
follow-up period

5 Extension study, 52 weeks, Study 2 and 4 patients MD, HD

feed into it (responders stay on same dose,
nonresponders take HD), 4 week follow-up

6 Phase 3 study, 28 weeks treatment period, 4 week MD, HD
follow-up period
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Example — Integrated Analysis Sets

1 healthy volunteers
2 12 weeks treatment period, 4 week follow-up period Placebo, LD, MD, HD
3 24 weeks treatment period, 12 week open-label extension, 4 week follow- Placebo, MD, HD
up period / \
4 24 weeks treatment period, 4 week follow-up period Placebo, MD, HD
5 Extension study, 52 weeks, Study 2 and 4 patients feed into it (responders MD, HD

stay on same dose, nonresponders take HD), 4 week follow-up

6 28 weeks treatment period, 4 week follow-up period MD, HD

Placebo- Multi-dose, conside(rjed to
controlled: placebo- : All Study Drug: dSSEesSs adverse
Studies 2,3,4 controlled: S[:L?jieesEfo%CtAfsé Studies event dose
Study Drug Studies 2,3,4 VD vs HD ’ 2,3,4,5,6 relationships
(doses pooled) MD vs HD vs Doses pooled

vs placebo placebo
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Common Mistake #4: Over-simplifying safety
summaries

Make everything

as S|mp\e as possible,
Kgﬁ_( but not Simpler
_ %p Albert Einstein

HJ,,-
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Poll

* Do you know what Simpson’s paradox is?
— No
— | have heard of it, but not sure | fully understand it
— Yes, | have heard of it and | fully understand it

p@e Working

Groups




Simpson’s paradox example

Study Placebo Treated Odds ratio
n/N (%) n/N (%)
1 1.2

44/6127 (0.72)  88/10,324 (0.85)

2 18/2643 (0.68)  30/2650 (1.13) 1.7
3 82/2936 (2.79)  54/1483 (3.64) 1.3
Combined 144/11,706 (1.23) 172/14,457 (1.19) 0.97

Meta-analysis Method  Adjusted % = 1.05 Adjusted % = 1.36 Mantel-Haenszel
odds ratio = 1.31

Even if you're aware enough to only pool studies that include the same
treatment arms, crude pooling can still lead to misleading results
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Safety analysis recommendations

* For controlled integrated analysis sets, use proper meta-
analytical methods

— Generally, include risk difference, risk ratio, and/or odds ratio stratified
by study and 95% confidence intervals (avoids Simpson’s paradox)

— Generally, include study-size adjusted percentages

* From a practical perspective, there are some situations in which it may not be

worth the effort and/or page space to include

— Crowe B. Topics in Pooling Data from Multiple Studies. Study-size Adjusted Percentages: Why, When
and What? PHUSE Standard Analyses & Code Sharing Working Group, 2017. Link
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Example display for
common treatment
emergent adverse
events
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Figure 12.1.
Common Treatment-Emergent Adverse Events

Treatment-Emergent Adverse Events by Preferred Term

Application Site
Pruritus

Application Site
Erythema

Dizziness

Rash

Application Site
Irritation

Erythema

| [

Diarrhoea

10 20 30 -10 1} 10 20
Adjusted Percentage Risk Difference with 5% Confidence Interval

Treatment: = E‘gﬁgﬁ.ghne High Dose Comparison: * High Dose-Placebo

Adverse Events are based on 10% in either treatment group.

Notes: Adjusted percentage is the study-size adjusted percentage
Risk difference is the Mantel-Haenszel risk difference stratified by study
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Example display ™" ~ |
for a safety topic
of interest
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Notes: For the Overall row, the percentage is the study-sized adjusted percentage and the risk difference is the
Mantel-Haenszel risk difference stratified by study
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Example display for a rare safety topic of interest

Table 8.2. Collage of Incidence of Treatment-Emergent [Event Cluster]

Study Active
Event Term, n (%) Placebo *a  Comparator *b TrtDosel TrtDose2 TrtDose3 TrtDosed TrtDose5
Study 1 (3OXX) N=xx N=xx N=xx
No Events
2021 Study 2 (XXXX) N=sxx N=xx N=axx N=xx N=xx
e No Events
PHUSE safety i drug nane Mewx N Nesxx
No Events
Study 4 (XXXX) N=xxx N=xxx N=xxx
No Events
Study 5 (XXXX) drug name N=xxx N=xxx N=xxx
PT name 1 0 (0.0) 2 (0.7 0 (0.0)
Study 6 (200X) N=177 drug name N=439*b N=49 N=302 N=10 N=304 N=45
N1=315, N2=124
PT name 2 0 (0.0) 0 (0.0) 0 ( 0.0) 0 (0.0) 0 (0.0) 1(0.3) 1¢(2.2)
PT name 3 0 (0.0) 1 (0.2 0 (0.0) 1 (0.3) 0 (0.0) 1(0.3) 0 (0.0

Abbreviations: N = patients assigned to this treatment group who received at least one dose of study medication; N1 = patients who
received this treatment starting at randomisation; N2 = patients who received this treatment after 6 months of placebo; n = number
of patients in specified category.

*a - The planned Placebo pericd in studies X, ¥, Z is 26 weeks, which is shorter than the overall study durations of 104 weeks, 52
weeks and 26 weeks, respectively. Rates in the Placebo group are not directly comparable to rates in other groups.

*b - Active comparator and treatment include any patients from Studies X and Y, respectively, who began the study receiving placebo
and reached the timepoint where they began to receive active treatment (indicated by N2). If an event is treatment-emergent
relative to original baseline after that timepoint, it is included in this table (independent of the Placebo periecd).
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Safety analysis recommendations

e Use the proper metric
— No metric is perfect, need to understand limitations in interpretation

— Relying on percentages is often OK, but not always
* See Section 10.9 of the 2017 PHUSE adverse event white paper

* Exposure-adjusted incidence rate
* Hazard rate
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Common Mistake #5: Unnecessary Volume

* Too many integrated analysis sets

— If an integrated analysis set is very close to another integrated analysis
set, ask yourself if it adds sufficient value

* Too many analyses
— Some analyses are only applicable for when there is a control arm
* Not every analysis needs to be done for every analysis set

— Some commonly produced analyses add little value (for example,
summaries of events considered related by the investigator)
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Common Mistake #6: Overuse of past methods

e Barrier to improving safety analytics

— Assuming doing what has been done in
the past, or doing what everyone else
does is the best way to go forward
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PHUSE Education site www.phuse.global
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Challenge Question

* When combining data from multiple randomized controlled
trials within a clinical program, it’s considered a meta-analysis
and meta-analytical methods should typically be used

e True

 False

 Correct answer = True
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Adve rse D rug ReaCtion Factors used to determine ADRs:

*Strength of evidence for an imbalance between
the study drug and placebo

e Adverse Drug Reaction (ADR) — An *Magnitude of the observed effect

. *Observed dose relationship

be caused by a Study drug and it «Clinical relevance of any individual case
*Dechallenge/Rechallenge

may OoCcur as part of the *Severity and/or seriousness of the event
pharmacological action of the *Consistency of findings across studies,

indications or studied populations, similar events,

study drug or may be and similar compounds

unpredictable in its occurrence *Epidemiological data
*Relevant non-clinical data

*Background incidence of the event
ldentifiable subgroups at risk
. . . *Other relevant assessments of association;
ADR determination is based including, previous assessments on signals/safety

on humeric criteria observations
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Purpose-related definitions

* Signal detection — Analyses and displays used to determine which events or changes
in labs/vitals/ECGs require further evaluation for dCSI/ADR consideration

* Signal clarification — Additional analyses and displays used to facilitate the assessment
of whether an event or change in labs/vitals/ECGs should be in the dCSI or considered

an ADR

* Signal characterization - Additional summaries used to characterize events or changes
in labs/vitals/ECGs once they are included in the dCSI or identified as an ADR

* Signal communication - Additional summaries used for documents that communicate
ADRs (for example, regional labelling)

Not understanding the purpose of an analysis
ADR = Adverse drug reaction * Thinking a table/figure needs to meet all purposes
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FAQ

 What's the difference between an integrated analysis set and a

pooled analysis?

— Most tend to use these words interchangeably

— One FDA guidance document suggests a distinction
* Pooled = merge the data
* Integration = side-by-side presentation

— However, there is no alignment on any distinction
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Study-sized adjusted percentage

New Treatment, n/N (%) Placebo, n/N (%) Total patients in the study
Phase 2 Study 130/300 (10.0%) ~10/100 (10.0%) 400
Phase 3 Study 133/700 (19.0%) 67/350 (191%) 1050
Phase 3 Study in Refractory 200/500 (40.0%) 200/500 (40.0%) 1000
Patients
Percentages from Crude Pooling 363/1500 (24.0%) 277/950 (29.0%) 2450
Study-Size Adjusted Percentages 400 30 1050 133 400 10 1050 67
1 + X + X + : +
2450 300 2450 7OO 2450 100 2450 350
1000 200 1000 200
X — X
2450 500 2450 500
= 261% =262%
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Treatment-Emergent Adverse Events by Preferred Term in Descending Risk Difference within System Organ Class
Integrated placebo-controlled analysis set (Study drug doses pooled versus placebo)

Study Drug FPlacebo
Sy=tem Organ Class (H=XX) (H=XX)

Preferred Term n (%) ad}® n (%) adj* BD (95% CI)=
Homber of patients >=1 TEAE XX (XxX.X) XX.X XX (xx.x) XX.X XX.¥X (Xx.X, XX.X)
[Sy=stem Organ Class #1] XX (xx.x) HX.X XX (xXx.X) XX .X Xx.x (xx.x, XxX.xX)

[Freferred Term #1] XX (XxX.X) XX.X XX (xx.x) XX.X XX.¥X (Xx.X, XX.X)

[Freferred Term #2]= XX (xx.x) HX.X XX (xXx.X) XX .X Xx.x (xx.x, XxX.xX)
[Sy=tem Organ Class #2] XX [(xXx.x) XK. X xx (xx.x) XX LXK XX .X (XxX.X, XX.X)

[Freferred Term #1]° XX (xx.x) HX.X XX (xXx.X) XX .X Xx.x (xx.x, XxX.xX)

Abbreviation=s: Adj%f=stndy-zize adjusted percentage; N=number of patients; n=number of patients with at least one row event; BD=ri=sk
difference; TEAE=treatment-emergent adverse event.

Percentages are calculated relative to the treatment grouop N. Patients may be coounted in more than one row.

Sy=stem organ class is sorted by descending BED of TRT-FL.

Mantel-Haenszel risk difference stratified by study and confidence interval from [insert method].

penominator adjusted becanse sex-specific event for males: HN=XX (Treatment), H=XX (Placebo) [For applicable PTI=s].

Denominator adjusted becanse sex-specific event for females: HN=XX (Treatment), N=XX (Placebo) [For applicable PT=].
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Treatment-Emergent Adverse Events by Preferred Term in Descending Risk Difference within System Organ Class
Integrated placebo-controlled analysis set (High dose versus low dose versus placebo)

PL LD HD LD&HD
(N=XX) (N=XX) (N=XX) (N=XX) LD-PL LD-PL LD&HD-PL
Sy=tem Organ Class n (%) n (%) n (%) n (%) RD (95% CI)= ED (95% CI)= RD (95% CI)=
Preferred Term [adj%] [adj%] [adj%] [adj%]
Nomber of patients >= 1 Xx (Xx.Xx) Xxx (xx.x) Xx (xXx.X) Xx (XxX.X) XX.X (XX.X, XX.Xx) XX.X (XX.X, XX.X) XX.X (XX.X, XX.X)
TEAE [xx.x] [xx.x] [#xx.x] [xx.x]
[Sy=stem Organ Class #1] Xx (Xx.Xx) Xxx (xx.x) Xx (xXx.X) Xx (XxX.X) XX.X (XX.X, XX.Xx) XX.X (XX.X, XX.X) XX.X (XX.X, XX.X)
[xx.x] [xx.x] [xx.x] [xx.x]
[Preferred Term #1] Xx (Xx.Xx) Xxx (xx.x) Xx (xXx.X) Xx (XxX.X) XX.X (XX.X, XX.Xx) XX.X (XX.X, XX.X) XX.X (XX.X, XX.X)
[xx.x] [xx.x] [xx.x] [xx.x]
[Preferred Term #2]° Xx (Xx.Xx) Xxx (xx.x) Xx (xXx.X) Xx (XxX.X) XX.X (XX.X, XX.Xx) XX.X (XX.X, XX.X) XX.X (XX.X, XX.X)
[xx.x] [xx.x] [xx.x] [xx.x]
[Sy=stem Organ Class #2] Xx (Xx.Xx) Xxx (xx.x) Xx (xXx.X) Xx (XxX.X) XX.X (XX.X, XX.Xx) XX.X (XX.X, XX.X) XX.X (XX.X, XX.X)
[xx.x] [xx.x] [xx.x] [xx.x]
[Freferred Term #1]° XX (XxX.Xx) xx (xx.x) XX (XX.X) xx (xXx.x) XHE.X (XX.X, XX.X) XX.X (XX.X, XX.X) XX.X (XX.X, XX.X)
[xx.x] [xx.x] [xx.x] [xx.x]

Abbreviations: Adj%*=stndy-=zize adjunsted percentage; N=mmmber of patients; n=number of patients with at least one row event; BD=risk

difference; TEAE=treatment-emergent adverse event; PL=FPlacebo; LD=Low dose; HD=High Dose.

Percentages are calculated relative to the treatment grouop N. Patients may be counted in more than one row.

Sy=tem organ class iz =sorted by descending RD of LD&HD-PL.

“Mantel-Haenszel risk difference stratified by stundy and confidence interval from [insert method].

tpenominator adjuosted becanse sex-specific event for males: N=XX (Placebo); N=XX (Low Dose); N=XX (High Dose) [For applicable PT=].

Dencminator adjusted becanse sex-specific event for females: N=XX (Placebo); N=XX (Low Dose); N=XX¥ (High Dose) [Feor applicable PT=s].
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Treatment-Emergent Adverse Events by Preferred Term in Descending Frequency within System Organ Class
Integrated all study drug analysis set (Doses pooled)

Daring SD During SD and After
Sy=stem Organ Class (H=XX) [(H=XX)
Preferred Term n (%) n (%)
Homber of patients >= 1 TEAE xx (xxX.x) XX (XxX.X)
[System Organ Class #1] xx (xxX.x) XX (XxX.X)
[Preferred Term #1] xx (XxX.x) XX (XX.X)
[Preferred Term #2]a xx (XxX.x) XX (XX.X)
[System Organ Class #2] xx (XxX.x) XX (XX.X)
[Preferred Term #1]b xx (XxX.x) XX (XX.X)

Abbreviations: N=number of patients; n=nomber of patients with at least one row event; TEAE=treatment-emergent adverse event; 5D=5tndy drug.
Percentages are calculated relative to the treatment groop N. Patients may be coonted in more than one row.

“Denominator adjnsted becanse sex-specific event for males: N=XX [For applicable FIs].

bDenominat}nr adjnsted becanse sex-specific event for females: N=XX [For applicable PTs].
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Percentage (observed): the number of patients with a TEAE, n, divided by N, the number of
patients who had the potential to develop the event at the start of the study

Percentage (Kaplan Meier): the percentage of patients estimated to have had a (first) event by
the specified time point, after accounting for dropouts at or prior to time point.

» Always >= the observed percentage at the timepoint because the formula takes into account the
number of patients who have the event among the number of patients who are still at risk of having
the event at each time point, that is by excluding patients who were not still being followed at
each event time. (KM estimates percentages of patients who haven’t had the event. We use 1 minus

that to get event percentage.)

Exposure-adjusted incidence rate (EAIR): Number of patients with a (first) TEAE during a
given time period divided by total person-time at risk

Hazard rate: an instantaneous version of EAIR
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