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CIR: Controlled lleal Release



RISANKIZUMAB (CD / UC

GUSELKUMAB

MIRIKIZUMAB

BRAZIKUMAB

Laminapropria T cells

UPA

DACITINIB (UC/CD)

TOF/

ACITINIB (UC)

FILG

OTINIB (UC)

ot

OZANIMOD (UC)

ETRASIMOD (UC)

@ (ﬁm.ti-lntegrlr-ls

“F’I -~

e T T T T

lymph node

10 biosimilars

Santiago P, Braga Neto MB, Loftus EV. Gastroenterol Hepatol (NY) 2022; 18 (8): 453-365

VEDOLIZUMAB (UC, C

D)

ETROLIZUMAB (UC)




* Overview of current IBD medical therapies
+ Getting to know the newer agents:

— Anti-integrin: new indication

— 1L-23

— JAK-inhibitor

— S1P receptor modulator
* Positioning of therapies



Monoclonal antibody that targets a47 integrin primarily

expressed in intestine, blocking pro-inflammatory cell recruitment
to the gut
g

First RCT double-blind PBO-controlled trial of biologic tx to show

mPDAI-Defined Remission

At Week 14 At Week 34

100
Unadjusted difference, g Unadjusted difference
40. 21 percentage points | 17 percentage points
(95% CI, 5-38); P=0.01 1 (95% Cl, 0-35)
601 i
31
Vedolizumab Placebo Vedolizumab Placebe
Group Group Group Group

significant benefit in pouchitis.

Methods:

* Inclusion: aged 18-80 yo, IPAA for UC completed >1 yr prior
to study, active chronic pouchitis

* Primary endpoint: mPDAI remission at wk 14

* Randomized to receive Vedolizumab 300 mg IV or PBO on
day 1, wk 2, 6, 14, 22, 30. All received cipro for first 4 wks.

Conclusion:

* Vedo showed consistent treatment benefits over PBO across
clinical, endoscopic, and histologic endpoints. Safety ¢
consistent with established profile.

Percentage of Patients

ercentage of Patients

Travis S et al. NEJM 2023; 388: 1191-1200 0
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Brazikumab
Mirikizumab

Interleukin-23

lnterleukm-lz {smkinumab

Interleukin-17
Interferon-y

Interleukin-6

| = Interferon-y { —> GM-CSF
y TNF-a : TNF-«
Tho Thl Thl7 Interleukin-21

Th =T helper; TNF = tumor necrosis factor; GM-CSF = granulocyte-macrophage colony-stimulating factor.
Baumgart DC, et al. N Engl J Med. 2021;385(14):1302-1315.



[ Risankizumab 600 mg intravenous [ Risankizumab 1200 mg intravenous [ Placebo
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Co-primary endpoints at week 12 of ADVANCE (Non-Bio-IR and Bio-IR)
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Ferrante M et al. Lancet. 2022;399:2031-46.

CDAI Stool frequency and Endoscopic response
clinical remission abdominal pain score
dlinical remission

Co-primary endpoints at week 12 of MOTIVATE (Bio-IR)
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Co-primary endpoints at week 52 of FORTIFY

[ Risankizumab 180 mg
[ Risankizumab 360 mg
[ withdrawal (subcutaneous placebo)

Ferrante M et al. Lancet. 2022;399:2031-46.

FORTIFY Results by Biologic Exposure, at week 52
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Anti IL-23 (p19): Risankizumab for mod to severe CD

Risankizumab CD Maintenance (FORTIFY) Withdrawal (PBO SC) RZB 180 mg SC  RZB 360 mg SC
Adverse Events of Special Interest (PY"L:%‘;_ " (PY'1211:3%.3) (PY"L:Z%' 8
AE, exposure adjusted event rate Events (E/100 PYs)
CD 34 (12.2) 19 (11.2) 23 (13.8)
Serious Infection 8 (5.0) 5 (3.0) 10 (6.0)
Opportunistic infection (excluding TB or herpes zoster) 0 1 (0.6) 1 (0.6)
Herpes Zoster 1 (0.6) 2(1.2) 0
Active TB 1(0.6) 0 1(0.6)
Adjusted MACEs 0 0 0
NMSC 1(0.6) 0 0
Malignancies excluding NMSC 0 0 1(0.6)
Serious hypersensitivity reactions 0 0 0
Adjusted anaphylactic reaction 0 0 0
Hepatic events 4 (2.5) 8 (4.7) 9 (5.4)
Injection site reactions 13 (8.1) 16 (9.5) 23 (13.8)

Ferrante M et al. Lancet. 2022;399:2031-46.



User’s Guide for IL 12/23

Ustekinumab (UST) / Risankizumab (RISA)

Considerations

Indications

Prior to use

Induction

Maintenance

Monitoring

CD (UST, RISA) and UC (UST) - Can be 1t biologic
Plaque Psoriasis
Psoriatic Arthritis

TB Quantiferon, Hep serology
CBC, LFT, Bilirubin, CRP, fecal calpro
Role of combination with IMM less clear — can stop

UST: weight-based one IV dose @ week 0
<55 kg: 260 mg IV x 1
>55 kg to 85 kg: 390 mg IV x 1
<85 kg: 520 mg IV x 1

RISA: 600 mg IV @ week 0, 4, 8

UST: 90 mg SC @ week 8 , then g8 weeks
RISA: 600 mg SC @ week 12, then q8 weeks

- CBC, LFT, Cr

- Check clinical symptoms in 4 weeks

- Check objective markers (fecal calprotectin) in 4-8 weeks
- Endoscopy / imaging in 6-12 months

- Immunogenicity:
UST 0.77%
RISA ~3-4%

- |V doses

- SC doses
- UST can increase to g4 weeks

- LFT at baseline and during
induction

- Therapeutic drug monitoring
(TDM) less well established




Janus Kinase/Signal Transducer and Activator of Transcription
There are 4 JAK family members: JAK1, JAK2, JAK3, and Tyk2
Examples of cytokines that signal through JAK/STAT combinations

y-chain IF::{': }'BJ IL-10 IL-12 IL-6

cytokines 1IL-22 1L-23 IL-11
\\ ~
m Wé

EPO
TPO
GM-CSF

,!INQ mnz\

STAT STAT STAT STAT STAT STAT
1,3,5,6 1,35 1,35 3,4 1,3,5 5
Red = predominant STATs

To FA U PA Filgot Hodge JA et al., Clin Exp Rheumnatol. 2016;34(2):318-28.

O'Sullivan LA et al., Mol Immunol 2007; 44(10):2497-506.

Ghoreschi K et al., Immunol Rev, 2009;228(1):273-87.

JAK1 ’ JAKZ, TYK2 + + + Sanjabi S et al., Curr Opin Pharmacol. 2009;9(4):447-53.

JAK1, JAK 3 + + +

JAK2, TYK2 +
JAK2 +




Clinical Remission per Modified Mayo Score at Week 8
Induction: Overall Population Primary Endpoint & Subgroup Analysis'*t

Modified Mayo score = RBS + SFS + endoscopy’

100 100 -
U-ACHIEVE"? U-ACCOMPLISH!2
80 80
2 60 P<0.001 & 60 4 P<0.001 o
i b=216% L a=29% 3 A= 28%
3 40 26% A=17% 3 40 - _ > 30%
18%
20 5% <1% - 2 4% 2%
o | n— S , 0 | — -
N=154 N=78 N=168 N=174 N=341 N=89 N=173
Overall Population Prior Biologic Failure Overall Population Prior Biologic Failure

M Placebo Bl UPA 45mg

Clinical remission per modified Mayo score: modified Mayo score <2, with SFS <1 and not greater than baseline,
RBS 0, and endoscopic subscore <1 without friability’
*UPA is only indicated for patients with inad t or intolerance to a TNF blocker. "No statistical inf of data by treatment i {prior biclogic failure or no

boolt_)g'c!ailme)cat_\_benme RBS redaibleecﬁ\g_nbowre: SFS, stool frequency subscore; TNF, tumor necrosis factor; UPA, upadacitinib.
1. Rinvoqg (upadacitinib) [package insert]. North Chicago, IL- AbbVie Inc. 2. Data on file, AbbVie Inc. ABVRRTI7T3222 Danese et al. Lancet 2022, 39921 1 3_28




Clinical Remission per Partial Mayo Score Over Time'
Prior Biologic Failure: Subgroup Analysis*t

Partial Mayo score = RBS + SFS + PGA
l U-ACCOMPLISH I

Induction Maintenance

(Patients are from both induction studies)

, ' ' - Fast acting

== UPA 45 mg (N=173) R «+@ =« Placebo (N=81) -o= UPA 15 mg (N=71) =—o— UPA 30 mg? (N=73) .

e~ Placebo (N=69) - Early improvement
(day 7): More likely to

have clinical

remission at week 8

100 1

80 4

- 52.0%

% of patients

40 4

20 1 7.9%

Week 0 Week 8 Week0 4 8 12 20 28 36 44 52
Induction Maintenance
Clinical remission per partial Mayo score: partial Mayo score <2 with no subscore >1.
Partial Mayo score ranges from 0-9 and includes RBS 0-3, SFS 0-3, and PGA 0-3
*UPA is only indicated for patients with inad or intol to a TNF blocker. "No statistical inf of the prior biologic failure data can be made. UPA 30 mg QD may
i :

dered for p: with refi Y, severe, or ive di PGA, Physician's Global A t; QD, once daily. RBS, reclal bleeding subscore; SFS. stool frequency
TNF, tumor is factor, UPA, upad ib. 1. Data on file, AbbVie Inc. ABVRRTI73660

Rerandomization of Week 8 clinical responders
No time gap from induction to maintenance

Danese et al. Lancet 2022; 399:2113-28.



Placebo (n=149) Upadacitinib15 mg  Treatment difference  Upadacitinib30 mg  Treatment
once daily (n=148) (95% CI)* once daily (n=154) difference (95% CI)*

Treatment-emergent adverse events
Adverse events 113 (76%); 4922 115 (78%); 304-2 2.4 (-7-0t011-8) 121 (79%); 304-9 31(-6-2t012-3)
Serious adverse events 19 (13%); 27°5 10 (7%); 9-2 -6-1(-13-0t0 0-7) 9 (6%); 67 -6-8 (-13-5t0-0-1)
Adverse events leading to 17 (11%); 20-6 6 (4%);5-9 -7-4(-13-6to-13) 10 (6%); 7-4 -4-8 (-11-4t0 1-8)
discontinuation
Deatht 0 0 0 0 0
Most frequent adverse events (reported by =5% of patients in any treatment group across studies)
Nasopharyngitis 15 (10%) 18 (12%) - 22 (14%)
CPK elevation 3(2%) 9 (6%) - 13 (8%)
Worsening of ulcerative colitis 45 (30%) 19 (13%) - 11 (7%)
URTI 6 (4%) 7 (5%) - 9 (6%)
Acne 6 (4%) 4(3%) - 6 (4%)
Arthralgia 15 (10%) 9 (6%) - 5(3%)
Headache 6 (4%) 4 (3%) - 5(3%)
Anaemia 6 (4%) 7 (5%) - 1(<1%)

Danese et al. Lancet 2022; 399:2113-28.



RCT open-label follow-up of RA

patients older than 50 years old with at

least 1 additional CV risk factor

Increased risks:

— MACE : HR 1.33 (95% CI1 0.91 - 1.94)
— Cancers: HR 1.48 (95% CI 1.04 - 2.09)

WARNING

Black Box Warning for:
Serious Infections
Mortality
Malignancy
MACE
Thrombosis

14%
12% 12%
10%
10%
8%
6%
4%
2% 1%
0 -
0% Tofa 5 mg BID
(N=1455)
m Serious Infection 10%
Herpes zoster 12%
mVTE 1%

Ytterberg, et al. N Engl J Med 2022

Adverse Events (28-day On-Treatment Time)

N=4362

12%12%

8%
4%
2%
1%
[

Tofa 10 mg BID Anti-TNF
(N=1456) (N=1451)
12% 8%
12% 4%
2% 1%

Anti-TNF = adalimumab or etanercept



mu PBO

. UPA 45 mg QD

Week 12

Bl Upadacitinib 30 mg QD
[ Upadacitinib 15 mg QD

B Placebo

Week 52

Clinical remission per CDAIS
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Clinical remission per SF/APSt
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Loftus, EV, et al. United European Gastroenterol J. 2022;10(s8).
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Percent of patients

Endoscopic Response?

(US and EU)
100-
804
A33.0%
=N 45.5%
40-
20l 13.1%
T 476 350

Endoscopic Response*

1004

Percent of Patients
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ke

A33.7%
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27.6%
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165 169 168

Panes J, et al. Am. J. Gastroenterol. 2022;17(s8).



Any AE
Severe AE -
Serious AE -

AE possibly related to study drug*=—

AE relating to discontinuation_
of study drug

AE related to COVID-19-
Deaths =

1
100 50 0 50 100
Percent of Adverse Events

* As assessed by investigator



Serious infections—

Herpes zoster—

Anemia—

Lymphopenia—

Neutropenia—

Creatine phosphokinase elevation—
Hepatic disorder—

Gastrointestinal perforation*—

10 5 0 5 10
Percent of Adverse Events

No opportunistic infections (excluding tuberculosis and herpes zoster), tuberculosis, renal disorders, adjudicated cardiovascular or venous thromboembolic events, or cancer of any kind were
observed in either group.

Anemia of AESI is based on CMQ search, which includes other preferred terms, in addition to the preferred term “anaemia”.
“One event of adjudicated gastrointestinal perforation (intestinal perforation) was reported in a patient who was a clinical non-responder to placebo and was on UPA 45 mg QD in the extended treatment
period.



Tofacitinib / Upadacitinib

Considerations

Indications

Prior to use

Induction

Maintenance

Monitoring

Mod-severe UC (TOFA, UPA) ; Mod-severe CD (UPA)

TB QuantiFERON, Hep serology

CBC, LFT, Bilirubin, CRP, fecal calpro, lipid panel
Vaccinate against herpes zoster (age >18)
Assess VTE /MACE risk factors

Stop immunomodulator

Tofacitinib 10 mg PO BID for 8 -16 wks
Upadacitinib 45 mg PO daily for 8-16 wks (UC)/ 12 wks (CD)

Tofacitinib 5 mg or 10 mg PO BID
Upadacitinib 15 or 30 mg PO BID

CBC at 4-8 wks then g3 months for Tofa

LFT at wk 8-12, then q3-6 months

Lipids at wk 4-8 for Tofa, wk 12 for Upa, then q12 months
Pregnancy/ Conception

Check clinical symptoms in 4 wks

Check objective markers (fecal calprotectin) in 4-8 wks
Endoscopy / imaging in 6-12 months

must have prior TNF failures

Black box warning
Caprini score for VTE
No immunogenicity

Faster onset
Consider steroid sparing

Higher doses more effective
Decrease dose for moderate
renal/hepatic impairment

No TDM

Do not use if:

-ANC <500, Hb < 8

-Severely elevated LFT

-Severe renal impairment (eGFR<15)
-Severe hepatic impairment (CPT C)
-combined with strong CYP3A4 inhibitors
(e.g. ketoconazole, clarithromycin)




1. Lymphocytes exit 2. Migrate to sites of inflammation in 3. Enter tissue and
lymphoid tissue response to signalling cues perpetuate inflammation

S1P Receptor

Modulator
—JJH A ——————— =
Lymph  gradient T Receptor i o "
nyodzs . " I downregpulated I « Under physiological cqndltlons, about 2% of the
Afferent -0 : -~ Fﬁerﬁni_ i H total lymphocyte pool in the human body is
lymphatic e € el i located in the circulation.’

vessel R RN H !
L 1

» S1P regulates lymphocyte migration from

L) | N lymphoid tissue to sites of inflammation.?
—S— —— ~®-—-  Reduced circulation of
—_— - T e educed circulation o . . .
e, PO IR o ‘\E- activated lymphocytes to » Cells involved in immune surveillance .
g.0.. % .. T8 TV intestinal tissue (eg, monocytes and NK cells) are not negatively
affected and continue to circulate.®
® | ymphocytes © Lymphocytes ® Activated ¥ Antigen- M S1P, ® g1p
providing immune  trafficking through lymphocyte presenting receptor
surveillance lymphoid tissue S cell NK = natural killer.

Scott FL, et al. BrJ Pharmacol. 2016;173(11):1778-1792; Danese S, et al. J Crohns Colitis. 2018;12(suppl_2):S678-S686; Harris S et al. Neurol Neuroimunol Neuroinflamm.
2020;7(5):e839.
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User’s Guide for Ozanimod — mod to severe UC

Baseline assessment

Test

Specific Advice

Cardiac

Full blood count

Liver function tests
Ophthalmic assessment
Virology and TB

Other contraindications
Dosing Titrating

ECG, blood pressure
Check drug history for
medications that may slow
heart rate or AV conduction

Lymphocyte count

AST, ALT, bilirubin
Fundoscopy

Standard virology screen
including VZV serology
TB QuantiFERON

Contraindicated in patients who in the last 6 months have had

. myocardial infarction

. unstable angina, stroke

* transient ischemic attack

. Decompensated, Class Il or IV heart failure

Or have

. Mobitz type Il second degree or third-degree atrioventricular block
*  sick sinus syndrome

+  sinoatrial block (unless functional pacemaker)

Patients with counts <0.8x10%/L excluded from True North
Mean 50% reduction in total lymphocyte count after initiation

5% patients develop transaminitis >3x ULN
Required in patients with history of diabetes, uveitis or macular edema

Consider vaccination if VZV IgG- (live vaccines require administration 1
month prior to initiation)
Herpes zoster — commonest opportunistic infection

Severe untreated sleep apnea, monoaminoxidase inhibitor use

Titrate once daily dose to maintenance dose at one week: 0.25 mg days 1-4, 0.5 mg days 5-7, then 1 mg OD

Safety: infections, bradycardia, atrioventricular conduction delays, liver injury, and macular edema

[prescribing information]



* Overview of current IBD medical therapies
+ Getting to know the newer agents:

— Anti-integrin — new indication

— IL-23

— JAK-inhibitor

— S1P receptor modulator
 Positioning of therapies



Efficacy

Indication

Rapidity of onset

Durability
Pharmacokinetics/TDM
Combination vs. monotherapy
Positioning and sequence

Safety

Infection

Cancer

Specific concerns by agent or
mechanism

DRUG

e

PATIENT

Individual Characteristics

Age

Comorbidities
Preferences (IV/SQ/PO)
Insurance

Costs

Access to care

Disease Characteristics

CDvs. UC

Disease behavior/complication
Disease severity

Early vs. late

Extraintestinal manifestations
Prior treatment success or failure

EIMs = extraintestinal manifestations; TDM = therapeutic drug monitoring

Slide courtesy of Anita Afzali, MD
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TNFi (IFX, AZA, | Anti-Integrin Anti-IL 23 £ 12 | JAK inhibitor S1P
CTZ, GOL) (VEDO) (UST, RISA) (TOFA, UPA) | (OZA)
Indication UC, CD UC, CD, chronic UC, CD uc ucC
pouchitis
Admin IV, SQ IV (SC coming?) IV then SQ Oral Oral
Efficacy Fast onset Better in TNF- Fast onset Rapid onset Better in TNF-
Best with IMM naive For TNFi-naive For TNFi-failure naive
and failure
Immunogenicity 1 J J J J
EIM + - Psoriasis RA, AS, PsA Multiple Sclerosis
perianal disease PsA Psoriasis
pcdIA, Eczema
Safety Infection Excellent (Gut- Excellent Herpes zoster JHR after first
Lymphoma selective) MACE, VTE dose,
(RA>> UC) J Lymphocytes)




Safest

Ustekinumab,
Risankizumab

\

Upadacitinib, |
Tofacitinib, Ozanimod, Surgery is an

Thiopurines, anti-TNF

Anti-TNF +
Immunomodulator

Least Safe STEROIDS Is selectivity = safer?



Which one to choose as 1stline?

IBD type

General population

Risk adverse (>60 yo,
cancer, infection)

2" line (failed anti-
TNF)

uc
Severe/hospitalized

UC mod-severe

CD mod-severe

CD with perianal
disease

Chronic pouchitis

IFX (10 mg/kg) + IMM (MTX in
young males)

TNFi or VEDO or OZA or UST

TNFi or UST or RISA > VEDO

IFX + IMM +/- antibiotics

VEDO

VEDO or UST >
OZA (no sig cardiac dx) or UPA
or IFX

UST or RISA >
VEDO

UPA>TOFA (UPA fastest
onset; but more data
needed for inpt)

UPA >
TOFA or UST >
VEDO

Primary non-response:
UPA or UST or RISA >
VEDO

Secondary non-response:
ADA/IFX or UPA or UST

Consider EIM



. | Baseline assessment of
disease activity by

6-12

Choice of initial therapy
weeks

based on severity and
prognosis of patient

Few wrong

tcom®
orte o N
Pt ‘ef et\doscop

Discussion with patient treatment
options

Re-assessment of disease

“Disease Monitoring”

TARGET j
REACHED? 6-12
months
©
De-esc

Clinical follow-up that includes

alation

3-6
months

Clinical Follow-up |

©

“Treat to Target”

CTE, MR,
Intestinal
Ultrasound

CRP

Uemoglobin J Slide Courtesy of David Rubin, MD.
. . Christensen B, Rubin DT. In: Baumgart DC, ed. Crohn’s Disease and Ulcerative Colitis. 2" ed. Cham, Switzerland: Springer Nature; 2017:267-78.



FDA approved agents for mod to severe UC: 5-ASA, thiopurines, steroids, anti-TNF, VEDO,
UST, TOFA, UPA, OZA

FDA approved agents for mod to severe CD: thiopurines, steroids, VEDO, UST, RISA, UPA
VEDO can be used for chronic pouchitis

TOFA /UPA are used after anti-TNF failure; UPA has fairly rapid onset of action.

OZA have modest efficacy, no boxed warning

More agents coming down the pipeline plus 10 biosimilars

Positioning of therapy depends on drug and patient factors

Develop a monitoring strategy to treat to an appropriate target

DRUG PATIENT
Ustekinumaty\ Efficacy ‘ 2 Individual Characteristics -
/ Upadacitinib, @
Tofacitinib, Ozanimod,
A U Safety Disease Characteristics
Z Anti-TNF + IMM \: v




Thank you

Questions:
g ﬁtan or Edith.Ho@Stanford.edu
¥ @ EdithHoMD

twitter



mailto:Edith.Ho@Stanford.edu
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