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Treatment Sequencing




First- and Second-Line Pharmacotherapies for Patients With Moderate to
Severely Active Ulcerative Colitis: An Updated Network Meta-Analysis

Efficacy of Therapies for Induction of Clinical Remission — First-line

Study name Events / Total Odds ratio and 95% CI

Odds Lower Upper
ratio limit  limit Group-A Group-B
ULTRA 12013 219 114 419 32/150 16/145
ULTRA 22012 223 1.06 467 24/130 12/130
Suzuki 2014 0.86 034 218 9/90 11796
Adalimumab vs. Placebo 1.80 117 2717 65/370 39/371
PURSUIT Phase 22014 1.99 074 632 13/71 7169
PURSUIT Phase 32014 3.18 174 579 45/253 16/251
Golimumab vs. Placebo 2380 1.68 467 58/324 23/320
ACT 12005 3.15 169 589 437121 18/121
ACT 22005 8.49 363 19.88 417121 7/123
Jiang 2015 4.12 1.57 10.76 22/41 9/41
Xian 2015 248 079 777 11750 5/49
Infliximab vs. Placebo 4.07 268 616 117/333 39/334
OCTAVE 1 2016 1.76 0.81 382 56/222 9/56
OCTAVE 2 2016 3.04 103 895 43/195 4147
Tofactinib vs. Placebo 212 113 398 99/417 13/103
UNIFI12019 2,04 1.04 402 27/147 15/151
Ustekinumab vs. Placebo 2.04 1.04 402 27/147 15/151
VARSITY 2019 1.24 086 178 84/304 72/305
Vedolizumab vs. Adalimumab 1.24 178 84/304 72/305
GEMINI 12014 4.26 1.58 11.52 30/130 5/76
Motoya 2019 225 6.10 22/79 6/41
Vedolizumab vs. Placebo 3.10 626 52/209 11/117
0.1 0.2 0.5 1 2 5 10

Favors intervention  Favors control
Efficacy of Therapies for Induction of Endoscopic Improvement - First-ine

Study name Events / Total Odds ratio and 95% CI

Odds Lower Upper
ratio  limit  limit Group-A  Group-B
ULTRA 12013 1.79 112 286 741150 51/145
ULTRA 22012 124 0.76 2,03 61/130 547130
Suzuki 2014 1.85 1.01 3.38 40/90 2/96
Adalimumab vs. Placebo 1.58 1.18 213 175/370 134/371
PURSUIT Phase 22014 148 0.74 295 29/71 2/69
PURSUIT Phase 3 2014 1.82 126 264 107 /283 721251
Golimumab vs. Placebo 174 125 241 136/324  94/320
ACT 12005 3.18 1.88 5.38 757121 417121
ACT 22005 3.40 2.01 5.77 737121 38/123
Jiang 2015 4.38 170 11.27 24/41 10/41
Xian 2015 264 1.01 6.88 17150 8/49
Infliximab vs. Placebo 332 239 460 189/333  97/334
OCTAVE 1 2016 1.80 0.94 344 88/222 15/56
OCTAVE 2 2016 1.10 5.29 711195 9/47
Tofactinib vs. Placebo 1.23 3.34 159/417 24/103
UNIFI 2019 K 111 3.13 49/ 147 32/151
Ustekinumab vs. Placebo g 111 3.13 497147 32/151
GEMINI 12014 1.56 542 647130 19/76
Motoya 2019 0.80 4.41 38/79 13/41
Vedolizumab vs. Placebo X 154 411 102/209 32/117

Singh S, Sandborn WJ. Clinical Gastroenterology and Hepatology 2020 182179-2191.




First- and Second-Line Pharmacotherapies for Patients With Moderate to
Severely Active Ulcerative Colitis: An Updated Network Meta-Analysis

Efficacy of Therapies for Induction of Clinical Remission — Second-line

Study name Events / Total Odds ratio and 95% CI

Lower
limit Group-A Group-B
ULTRA 2 2012 i 049 X 9/98 771101
Adalimumab vs. Placebo 049 % 9/98 7/101
OCTAVE 1 2016 32/254 1/65
OCTAVE 2 2016 28/234 0/70
Tofacitinib vs. Placebo 60 /488 1/135
UNIFI 2019 21/166 2/161
Ustekinumab vs. Placebo 21/166  2/161
VARSITY 2019 : 18/79 10/81
Vedolizumab vs. Adalimumab ¢ 18179 10/81
GEMINI 12014 8/82 2/63
Motoya 2019 X 8/85 4/41
Vedolizumab vs. Placebo 16/167 6/104

0.01 0.1 1 10 100
Favors Intervention Favors Control

Efficacy of Therapies for Induction of Endoscopic Improvement —Second-line

Study name Events / Total Odds ratio and 95% CI
Lower
limit Group-A Group-B

ULTRA 22012 0.59 i 28/98 27/101
Adalimumab vs. Placebo 0.59 A 28/98 277101
OCTAVE 1 2016 168 61/254 4/65
OCTAVE 2 2016 1.60 51/234 4/70
Tofacitinib vs. Placebo 223 112/488 8/135
UNIFI 2019 . 178 35/166 117161
Ustekinumab vs. Placebo X 1.78 g 35/166  11/161
GEMINI 1 2014 078 X 25/82 13/63

Motoya 2019 . 037 22/85 122741
Vedolizumab vs. Placebo 0.70 471167 25/104

2 5 10
Favors Control

Singh S, Sandborn WJ. Clinical Gastroenterology and Hepatology 2020 182179-2191.




Vedolizumab Versus Adalimumab for Active Ulcerative
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Systematic review with network meta-analysis: first-line induction
pharmacotherapy for moderate-severe Crohn’s disease

Experimental Comtrol Odds Rato Odds Ratie
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LLL Inflximab vs. Macebo |

Lermarm 43 57 £.032.25, 11.22) ——
Targan 199 12 27 1 18.40[2.16, 156.5€) g
Subtotal (95%ChH a4 6.35 [3.04, 13.23)
Total ewvents b3 2

Hateragenery Chi¥ = 127, df = 1 (P = 0.2
Te Tor gverab effec 2 » 4 91 (P < 00000)

1.1.2 Adalimumab vs. Placebo

CLASSIC | 2006 7€ 9 74 B15% : —.—
Waxanabe 2011 18.5% 3.0000.46, 19.59] T -
Subtetal (95% Cl) 100.0% 3.80 [1.76,5.13) e
Totsl events

Hateragenery Ch¥ = 0.0

Tt for overal effect 2 = 3

L13 Cenolizumab pegol vs. Placebo

Ssctam 2011 (1] 215 b3 4 209 100 0% 1.36 |0.89, 2 08) t

Subtotal (95% CI) 215 209 100.07% 1.36 [0.89, 2.08)

Tord ewvenis 68 €3

Heterogenety Not applicable

Texmforoveral effect: 2 = 143 (P = 0.15)

L.14 Vedolizumab vs, Placebo

CEMIN 11 2013 21 115 7 78 S2.1x 9], 5.62) + -

CEMIN 1 2014 16 €1 3 <0 17 95 3351115, 947 —_—-
Subtotal (95% CI) 166 128 100.0% 2.68 (135, 5.31) el
Torad ewenis 37 13

Meterggenety Chf « 031 of « 1 (P « 0S8 F « 0%
Tex for overal effect: 2 = 2.82 (P = 0.005)

LLS Ustekimumab vs, Placebo

UNTI-2 2016 80 200 39 200 100.0% 2.75 |1.76, 4.32)
Subtotal (95%CH 200 200 100.0% 2751176, 4.32)
Total events 80 39

Haterageneny Nat applicabie
Tetfor overal effec!t 2 « 4 41 (P < 00001
b "
005 02 ] [ 2¢

ngre 3 Favours comrol Favours expermental

1
4
)

Singh S, Sandborn WJ. Alimentary Pharmacology & Therapeutics 2018.



Systematic review with network meta-analysis: second-line
induction pharmacotherapy for moderate-severe Crohn’s disease

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% C1
Z. 1.1 Adalimumab vs. Placebo
CAIN 2007 34 15% 12 166 913X 3491173, 7.02) .
Watanabe 2011 S 19 1 13 E7X 429044, 4195] >
Subtotal (AN CH 178 179 100.0% 3.56 [1.82, 6.94] -.-
Toral evems 39 13
Heterogenety: Chi’ = 0.03, of = 1 (P = 0.87), F = 0X
Test for overal effect: 2 = 3.72 (P = 0.0002

2.1.2 Vedolizumab vs. Placebo
CEMINI 11 2013 11 105 3 70 166% 261070, 9.73]
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Figure 4

Singh S, Sandborn W J. Alimentary Pharmacology & Therapeutics 2018.



m U.S. National Library of Medicine

Find Studies ¥ About Studies ¥ Submit Studies ¥ Resources v About Site v PRS Login

ClinicalTrials.gov

Home >  Search Results >  Study Record Detail [] Save this study

Safety and Efficacy of Adalimumab Versus Ustekinumab for One Year (SEAVUE)

ClinicalTrials.gov Identifier: NCT03464136
The safety and scientific validity of this study is the responsibility of the
Recrui @ : Active, not recruiting
First Posted @ : March 13, 2018
Last Update Posted @ : September 30, 2020

study sponsor and investigators. Listing a study does not mean it has
been evaluated by the U.S. Federal Government. Read our disclaimer

for details.




Guselkumab induction therapy in patients with moderate-to-
severe Crohn’s disease

Clinical Remission

Overall Population BIO-Failure CON-Failure

100

*P value

vs placebo P<0.001 P<0.001 P<0.001 P<0.001 P=0.001
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Sandborn W. UEGW 2020 Abstract.



New Agents




The IBD Pipeline

* Anti-integrin therapy
Etrolizumab

Anti-interleukin 12 (p19) therapy
Geselkumab

PTG-200 Risankizumab
ZP10000 Mirikizumab
MORF-057 Brazikumab

* Janus kinase (JAK) inhibitor therapy e Microbiome
Filgotinib — JAK1 SER-287
Upadacitinib — JAK1 e HIF-a Stabilizer
Izencitinib (TD-1473) - JAK 1,2,3 GB004
Abrocitinib (PF-06700841) — JAK1 * Anti-TL1A therapy
Ritlecitinib (PF 06651600) — JAK3 PF-06480605
Brepocitinib (PF-06700841) — Tyk2 PRA023
Deucravacitinib (BMS-986165) — » Cyclosporine

Tyk2 ST-0529

* S1P1 modulator therapy * Cap binding complex/micro RNA 124
Ozanimod ABX464
Etrasimod * TLR-9 antisense
Amiselmod Cobitolimod

*Lymphocyte Activation Gene-3 e LANCL2
GSK’781 BT11



New Agents in Phase 3

* JAK inhibitors
Filgotinib
Upadacitinib

° Anti-p19 (interleukin 23) antibodies
Risankizumab
Mirikizumab
Guselkumab
Brazikumab

°* S1P modulators
Ozanimod
Etrasimod



Ozanimod induction therapy in patients with moderate-to-severe
ulcerative colitis: results at Week 10

100 -
@ Placebo B Ozanimod
90 - (n=216) (n=429)
80 1 21.9
70 P<0.0001
0\3 60 - | |
» 15.7
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20 -
10 A
0 A
Clinical Clinical Endoscopic Mucosal
Remissiona Response b Improvement c Healing d

a3-component Mayo score results: rectal bleeding score (RBS) = 0, stool frequency score <1 and >1-point reduction from baseline, and mucosal endoscopy score (MES) <1 without
friability; PReduction in 3-component Mayo score of >2 points and >35%, and reduction in RBS of >1 point or absolute RBS of <1 point; “MES <1 without friability; YEndoscopic
improvement plus histological remission (Geboes<2.0; no neutrophils in the epithelial crypts or lamina propria and no increase in eosinophils, no crypt destruction, and no
erosions, ulcerations, or granulation tissue) in the same patient.

Data based on all randomized patients who received >1 dose of study treatment (intent-to-treat population). Missing data handled using non-responder imputation. P-values
refer to odds ratios (not shown) based on 2-sided Cochran-Mantel-Haenszel test.

Sandborn W. UEGW 2020 Abstract.



Ozanimod maintenance therapy in patients with moderate-to-severe
ulcerative colitis who responded to ozanimod induction therapy: results
at Week 52
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17.8

Durable
Remission €

2Clinical remission at 52 weeks in the subset of patients who were in remission at Week 10; PClinical remission at 52 weeks without corticosteroids for >12 weeks; ‘Remission at
Weeks 10 and 52 in all patients who entered the maintenance phase.

Data based on all randomized patients who received >1 dose of study treatment (intent-to-treat population). Missing data handled using non-responder imputation. P-values based
on odds ratios (not shown) using a 2-sided Cochran-Mantel-Haenszel test.

Sandborn W. UEGW 2020 Abstract.
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Local Delivery of Drugs to the Gl Tract

* Small molecules °* Antibodies
Mesalamine V565
Budesonide TP10
Izencitinib (TD-1473) * Peptides
MORF-057 PTG-200
GB004 PN943
ST-0529 ZP10000

°* Antisense
Cobitolimod



Combination Therapy




SONIC: Clinical Remission Without
Corticosteroids at Week 26 in Crohn’s Disease

Il AZA + placebo
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IFX, infliximab
AZA, azathioprine Colombel JF, Sandborn WJ, et al. N Engl J Med. 2010 Apr 15;362(15):1383-1395.



APT Alimentary Pharmacology & Therapeutics W LE

Efficacy and safety of simultaneous treatment with two
biologic medications in refractory Crohn’s disease

Edward Yang® | Nicola Panaccione? | Natalie Whitmire! | Parambir S. Dulai® |
Niels Vande Casteele’ | Siddharth Singh' | Brigid S. Boland® | Angelina Collins® |
William J. Sandborn? | Remo Panaccione® | Robert Battat!*

Baseline Post treatment
PRO-2 score (median) 24.1 13.4
Clinical remission 0/22 (0%) 9/22 (41%)
Mild 2/22 (9%) 2/22 (9%)
Moderate 20/22 (91%) 9/22 (41%)
Severe 0/22 (0%) 2/22 (9%)
Clinical response n/a 11/22 (50%)
Endoscopic
Remission 0/23 (0%) 6/23 (26%)
Improvement n/a 10/23 (43%)



Combination Biologics:
Prospective Trials

* Vedolizumab, adalimumab, methotrexate
°* Geselkumab, golimumab




Possible Combinations

Selective . Systemic

Anti-TNF  anti-  AMHIL - ppy 23 Tgak LocalJAK ST
: : 12/23 s inhibitor modulator
integrin inhibitor

ant-TNF | NA  Yes ? No 7 No  Yes ? No
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anti- | YeS  NA  Yes Yes Yes Yes Yes

integrin
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Individual Therapies (Precision Medicine)

* Clinical decision support tools
° Therapeutic drug monitoring
* Companion diagnostic tests




Prognostic Clinical Decision Support Tool (CDST) with stratified
treatment outcomes 1n the VICTORY consortium in patients with
ulcerative colitis

Disease duration No prior Baseline endoscopy Baseline albumin
22 years TNF antagonist moderate activity concentration
. g ; +0.65 points
per unit (g/L)

Probability of response with VDZ
= Low probability, VDZ-treated

Low probability, TNF-antagonist—treated
Intermediate probability, VDZ—-treated
Intermediate probability, TNF antagonist-treated
High probability, VDZ-treated

High probability, TNF antagonist-treated
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Corticosteroid-free clinical and Colectomy
endoscopic remission

Dulai PS, Sandborn WJ. Clinical Gastroenterology and Hepatology 2020.



Prognostic Clinical Decision Support Tool (CDST) with stratified treatment
outcomes in the VICTORY consortium in patients with Crohn’s disease

No prior No prior No prior fistulizing Baseline

bowel surgery | TNFa-antagonist disease albumin Baseline CRP

+ 0.4 points | — 0.5 points if 3.0 =10.0 mg/L

+2 points + 3 points +2 points per unit (g/L) | — 3.0 points if >10 mg/L

Probability of response to VDZ

B Low (<13 points)

B Intermediate (>13 and <19 points)
B High (>19 points)

Proportion achieving outcomes after 26 weeks

CSF-REM CSF-deep
remission remission

P Gastroenterology 2018 155, 687-695.610DOI: (10.1053/j.gastro.2018.05.039) Dulai P, Sandborn WJ. Gastr Oentel‘ology 2018
ELSEVIER Copyright © 2018 AGA Institute_Terms and Conditions



http://www.elsevier.com/termsandconditions

Treatment algorithm In patients with clinical symptoms
(infliximab and HACA concentrations)

Positive HACA
(detectable antibody)

r detectable trough level)

Sub-therapeutic IFX
oncentration

(<12 mcg/ml at 4 weeks or\

undetectable trough level)

Change to another anti-
TNF agent

Active disease on
Therapeutic IFl:X w endoscopy/radiology
oncentration /

>12 meg/ml at 4 weeks \ Inactive disease on

endoscopy/radiology

Increase infliximab
-V dose or frequency®

A Change to different anti-
TNF agent

If persistent disease, change to Rx with
different mechanism of action (non-
anti-TNF agent)

Change to Rx with different mechanism
of action (non-anti-TNF agent)

Investigate for alternate etiology of
symptoms

If persistent disease, change to
different anti-TNF agent

If persistent disease, change to Rx with
different mehanism of action (non-
anti-TNF agent)

TPatients should have endoscopic or radiologic imaging

2This strategy may be preferable

HACA, human anti-chimeric antibody; TNF, tumor necrosis factor

Afif W, Sandborn WJ. Am J Gastroenterol 2010



RBC Thiopurine Methyl Transferase (TPMT) Enzyme
Activity in 283 Clinical Laboratory Samples

Clinical Laboratory Samples

24 -

% 12-

0 10 20 30 40
TPMT activity (U/mL RBC)
Otterness: Clin Pharmacol Ther, 1997



Percent change from baseline in serum IL22 levels in MEDI2070 and placebo groups (A)
and percentage of patients with clinical response (B) and with clinical remission (C) over
time, by baseline serum IL22 levels.

>

Percent IL22 change from
baseline (median + MAD)

Week 2 Week 4
Visit (weeks)
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Ny Sands BE. Gastroenterology 2017 153, 77-86.e6DOI: (10.1053/j.gastro.2017.03.049)
ELSEVIER Copyright © 2017 AGA Institute_Terms and Conditions
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What Does the Future Hold

°* Combination therapy AND

° Local delivery of drugs to the Gl tract
AND

°* Precision medicine




Conclusions

 Positioning of biologics can be informed by network meta-
analyses and head to head trials

* There is a large pipeline of new agents for IBD. Late stage
products are focused on JAK inhibitors, anti-p19
(interleukin 23) antibodies, and S1P modulators

* Multiple agents targeting gut delivery are in early stage
development

* Precision medicine will play an increasing role in the care
of IBD patients



