Adverse Event Data over
Time
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Agenda

» Show an alternative way to visualise Adverse Events over Time

» Probability of Being in Response Function (Nancy Temkin)
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Convention

» Adverse Events (AE’s) are usually summarized like this:

Table 14.3.2.2
Treatment-Emergent Adverse Events by System Organ Class and Preferred Term
Safety Znalysis Set

Placebo Xanomeline Low ¥anomeline High
(N=8&) (N=84) (N=84)
Category n (%) n (%) n (%)

Subjects with any TERE 34 65
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GENERAL DISORDERS AND ADMINISTRATION SITE CONDITIONS
APPLICATION SITE PRURITUS
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Dictionary-Derived Temn

Profile Plot
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Figure 2: Treatment Emergent Adverse Event timeline for subject 1015
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Occasionally a KM plot is used

Product-Limit Survival Function Estimates

Placebo
Xanomeline High Dose
------ Xanomeline Low Dose

Survival Probability

Logrank p<.0001

I I I T

Time to Dermatologic Event or End of Study

0 50 100 150 200

No. of Subjects Event Censored Median Survival (95% CL)
Flacebo 86 34% (29) 66% (57) NA ( NA NA )
Xanomeline High Dose 84 73%(61) 27% (23) 360 ( 240 46.0)
Xanomeline Low Dose 84 T4% (62) 26% (22) 330 ( 27.0 48.0)




Alternative Way PBRF Figure
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PBRF Legend: = = Placebo = = Low Dose = = High Dose




Differences between PBRF and Kaplan-

Meier

» Kaplan Meier The Kaplan-Meier estimator of the survivorship
function (or survival probability) S(t) = P(T > t)

iS:
A ri—d.;
S(t) — Hj:'r-ﬁl‘ Jrj :
d;
— Hj:'r-gl‘ (1 o i)
» PBRF P(x) = P(xi—l)f(xi) + G(xl;Z)[G(xi_l;l) - G(xi;l)]
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Differences between PBRF and Kaplan-
Meier in layman terms

» The PBRF takes into account more when a subject finishes a
trial without an AE - censoring.

» The PBRF also takes into account when an AE is resolved.
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PBRF Method



Input Data

TEAE

Relative

End Day

Duration of | TEAE Is TEAE TEAE /Subject

Subject Actual treatment | Relative TEAE Date Relative Relative

Identifier |Treatment |(days) End Day Stop day present Censored? |Start Day |End Day
1015  |Placebo 182 182 1 1 2 182
1023 Placebo 28 26 29 1 0 3 26
1047 Placebo 26 46 0 0 46
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InpUt Data ADSL

TEAE

Relative

End Day

Duration of | TEAE Is TEAE TEAE /Subject

Subject Actual treatment | Relative TEAE Date Relative Relative
Identifier |Treatment |(days) End Day Stop day present Censored? |Start Day |End Day
1015  |Placebo 182 182 1 1 2 182
1023 Placebo 28 26 29 1 0 3 26
1047 Placebo 26 46 0 0 46

Stop day is the relative day that the subject discontinued study =
Date subject discontinued the study - Date of First Treatment =
DM.RFENDT - ADSL.TRTSDT + 1
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|npUt Data ADAE

TEAE

Relative

End Day

Duration of | TEAE Is TEAE TEAE /Subject

Subject Actual treatment | Relative TEAE Date Relative Relative
Identifier |Treatment |(days) End Day Stop day present Censored? |Start Day |End Day
1015  |Placebo 182 182 1 1 2 182
1023 Placebo 28 26 29 1 0 3 26
1047 Placebo 26 46 0 0 46
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Input Data

Is TEAE
Date
Censored?

1

TEAE

Relative
End Day
/Subject
Relative
End Day

Duration of | TEAE
Subject Actual treatment | Relative
Identifier |Treatment |(days) End Day Stop day
1015 Placebo 182 182
1023 Placebo 28 26 29
1047 Placebo 26 46

0

182

Is TEAE Date Censored?:

If TEAE present = O (ADTTE.CNSR = 1) then O

0

26

46

If TEAE present = 1 and TEAE Relative End Day (AE.AENDY) is missing then 1
Else O.
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Input Data

TEAE

Relative

End Day

Duration of | TEAE Is TEAE TEAE /Subject

Subject Actual treatment | Relative TEAE Date Relative Relative

Identifier |Treatment |(days) End Day Stop day present Censored? |Start Day |End Day
1015  |Placebo 182 182 1 1 2 182
1023 Placebo 28 26 29 1 0 3 26
1047 Placebo 26 46 0 0 46

If TEAE present = 0 then ADTTE.AVAL
If TEAE present = 1 and TEAE Relative End Day is missing then Stop Day
Else TEAE Relative End Day.
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Subset of PBRF Calculations

Number of

subjects in
Actual T P R L S W, Treatment M; N; LGy BG LGy BGy; Fi P(T)
Treatment (1) (2) (3) (4) (5) (6) Group (7) (8)
Placebo 0 0 0 0 0 0 86 86 O 1 1 1 1 0
Placebo 1 0 1 0 0 0 86 86 0 1 1 0.9884 0.9884 1 0.0116
Placebo 2 0 1 0 0 0 86 85 1 1 1 0.9882 0.9767 1 0.0233
Placebo 3 0 2 0 0 0 86 84 2 1 1 0.9762 0.9535 1 0.0465
Placebo 7 0 1 0 0 0 86 82 4 1 1 0.9878 0.9419 1 0.0581
Placebo 8 1 0 0 0 0 86 81 5 0.9877 0.9877 1 0.9419 1 0.0581
Placebo 9 0 1 0 0 0 86 80 5 1 0.9877 0.9875 0.9301 1 0.0698
Placebo 12 1 0 0 0 0 86 79 6 0.9873 0.9873 1 0.9301 1 0.0698
Placebo 13 1 0 0 0 0 86 78 6 0.9872 0.9747 1 0.9301 1 0.0698
Placebo 14 1 0 0 0 0 86 77 6 0.9870 0.9744 1 0.9301 1 0.0698
Placebo 16 0 1 0 0 0 86 76 6 1 0.9870 0.9868 0.9178 1 0.0818
Placebo 21 0 1 0 1 0 86 75 7 1 1 0.9867 0.9056 0.8571 0.0824




PBRF Figure
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Snippet of the GTL code

layout overlay / xaxisopts = (label = "Time Since First Dose (Days)")
yvaxisopts = (label = "TEAE Probability") walldisplay = all;
seriesplot x = ti y = p / group = id pbrf grouporder = ascending name =
"PBRF" legendlabel = "PBRF" lineattrs=(thickness = 2px pattern = 2);

layout gridded / columns =2 rows=2 location =outside border=false;
entry ""; entry "";
entry "PBRF Legend: ";
discretelegend "PBRF" / itemsize = (linelength = 16px ) location =

outside;

endlayout;

endlayout;
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PBRF Figure with KM

TEAE Probability
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KM Legend: Placebo Low Dose High Dose
PBRF Legend: = = = = = Placebo = = = = = Low Dosg = = = = = High Dose




PBRF Figure with KM and Summary

Statistics

Logrank: p = <.0001 ] ek
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KM Legend; == Placebo == |ow Dose¢ === High Dose
PBRF Legend: === === Placebo === === LowDose === === High Dose
Subjects at Risk:
Placebo 86 69 59 49 45 40 35 0
Low Dose 84 42 20 13 8 6 5 0
High Dose 84 38 14 6 4 4 3 0
Arm No. of Subjects Events  Censored Median AE time (95% C.I.)
Placebo 86 29 (33.7%) 57 (66.3%) ¢ -
Low Dose 84 62 (73.8%) 22 (26.2%)  33.0 (27.0 -48.0)
High Dose 84 61(72.6%) 23 (27.4%)  36.0 (23.0 -46.0)
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Conclusions

» Adverse events are typically reported as tables of incidence rates and
a sometimes using a Kaplan-Meier time to event figure or patient
profile plot.

» Currently apart from using a Kaplan Meier plot there are not many
ways of visualizing TEAE’s over time.

» Temkin’s approach is helpful since it allows a visual of the probability
that a patient has a given TEAE at any point in time, which is given by
the curve, and the area under the curve is the expected duration of an
TEAE which can be also useful in comparing treatments
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Material

» The full code which creates the PBRF dataset and plots is
found here:
http://www.krissharris.co.uk/pharmasug/2017/SP06/pg/figu
res/f_pbr.sas.

» The datasets needed for the PBRF is located here:
http://www.krissharris.co.uk/pharmasug/2017/SP06/data/ad
s/ADaMs.zip.

&
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Contact Information

» Kriss Harris
» italjet1 25@yahoo.com
» http//www.krissharris.co.uk
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