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Data sources: publicly available databases for
safety, drugs, proteins, pathways

a
. this prop
US;“‘%W esized ho\,:,:es
3 W hani stic d fferen a
MOLECULAR HEALTH 8 mec A and P
PIMEFFECT petween (L oy analvine
C t
| l a\‘:::-mg FAERS d"\‘:’ v: d targe
| Text Data \ mO\ecu‘ar path

Mining

Data sources: literatures

Figure adapted from P. Schotland et al. (2016) European J Pharmaceutical Sci, 94: 84-92.
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Mapping FAERS to chemical and biological sources integrates knowledge for
hypothesis generation towards the underlying molecular pathways and targets of the
ADR for safety predictions.
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Proportional Reporting Ratio (PRR):

a statistical method used to assess
statistical associations between drugs
and events of interest using number of
case reports

N w/ event N w/o event
of interest of interest
N w/ drug of
interest a b
N w/o drug
of interest C d

N = number of case reports.

C,

Reference: S.J. Evans et al. (2001) Pharmacoepidemiology and Drug
Safety, 10(6): 483-486.
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Facts

» Immunotherapy has emerged as a key pillar of
cancer therapeutics with the approvals of
Ipilimumab, nivolumab and pembrolizumab, “"“'CTLA"“’H‘g
which inhibit either . 4
« Ipilimumab

//CTLA-4 ’O\ ;‘ Inflammation
o cytotoxic T-lymphocyte antigen-4 (CTLA-4), or

e

Autoimmunity/
Hypersensitivity

« programmed death-1 (PD-1).F—_
Nivolumab & Pembrolizumab Anti-pD-1drug

» CTLA-4 and PD-1 are negative regulators of
T-cell activation. Boosting T-cell activation
by the immune checkpoint inhibitors
could lead to autoimmunity, leading to ADRs
iIncluding colitis.
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Safety Assessment Overview
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all ADRs Colitis for Colitis for Colitis
Ipilimumab 5063 411 7 53.37 48.56 — 58.65 53.37 -
Nivolumab 13990 337 \l 15.72 14.13-17.50
46.21 1 :
Pembrolizumab 5140 72 v 8.96 7.12 -11.27 g Anti-CTLA-4
Ipilimumab + Nivolumab 2118 152 46.21 39.61 — 53.91 S
=
B
©
o [«}]
Druqg approval dates 1 pilimumab ®
. [&]
Ipilimumab: 03/25/2011 - I Nivotumab S .
. < . Pembrolizumab 4 Anti-PD-1
v/ Nivolumab: 12/22/2014 £ 10000 - N _ n:
5 Ipilimuab & Nivolumab o
Pembrolizumab: 09/04/2014 S o 15.724
&
_ < 8.96 -
Data time frame S
5 5000 -
-0 0 —— e
12/22/2014 /2017 2 2,001
S .
z L] L] 1 b
3‘0 a‘o ab o)
O o™ o™ (o
\Q\\\ “\\l (O &“\
01 e o®
T T T y \
2014 2015 2017 W

UF College of Pharmacy
UNIVERSITY of FLORIDA

Sarah Kim, PhD e Center for Pharmacometrics and Systems Pharmacology ® ASCPT 2018



Protein and Pathway Mapping

Pro- and Anti-inflammatory Signaling Pathways
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Cohort N PRR 95% CI PRR
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Anti-CTLA-4 drug (ipilimumab) is more actively
involved in the inflammatory reactions than anti-
PD-1 drugs (nivolumab & pembrolizumab).

In the cohorts of ‘Drug + Colitis’, the PRRs of the
pro-inflammatory signaling pathways increased
compared to the corresponding cohorts of ‘Drug’
(A) while the PRRs of the anti-inflammatory
signaling pathways decreased (V).
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Protein and Pathway Mapping

Early Stage of Immune Response related Signaling Pathways

Cohort [\ PRR 95% CI PRR
TCR signaling in naive CD8+T cells
Ipilimumab 290 \_I 0.66 \_I 0.59-0.74
Nivolumab 634 || 0.52 \| 0.48—0.56
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Discussion and Conclusions

Hypothesis: anti-CTLA-4 drug could induce a more severe rate of colitis than anti-PD-1
drugs due to a greater magnitude of T-cell activation as a result of earlier response of
anti-CTLA-4 in the immune response.

What did this systems-based approach provide versus a non-
mechanistic approach?
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» This systems-based approach provides a process to better map the &) Ty —
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