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Why do we perform TDM?

Inter- & intra-individual variability in pharmacokinetics




PK Covariates Explaining Variability

Factors

Influence on mAbs targeting

Tumor necrosis factor-o

Integrins

Interleukins

Dosing regimen
Dosing interval

Route of administration

Patient-related factors
Gender

High body weight

Low albumin

CRP, FC,
endoscopy

Immunogenicity

Concomitant medica-
tonfcombination
therapy

Genetic variation (FcRn)

Infliximab [136], adalimumab [146]: decreased
serum concentrations with increased dosing
interval

Golimumab: no difference in serum concentration at
steady state between subcutaneous and intravenous

administration [90]

Infliximab [79], adalimumab: increased clearance in

men [ 105]

Certolizumab pegol: increased clearance in women
[88]

Infliximab, certolizumab pegol, golimumab:
increased clearance [150] [86, 105] [87, 88] [89,
90, 113)

Infliximab, certolizumab pegol, golimumab:
increased clearance [58] [87, 88] [89, 90, 113]
Infliximab, adalimumab, certolizumab pegol, goli-
mumab: increased clearance [ 150] [86] |87, 8BE]

[113]

Infliximab, adalimumab, certolizumab pegol, goli-

mumab: increased clearance [57, 58] [83, 84, 151]

[87, 88] [89, 113]
Infliximab: reduced anti-drug antibody formation

and decreased mAb clearance with concurrent thio-

purine or methotrexate [57]

Infliximab, adalimumab: increased clearance with
genetic variant of the FcRn [49]

Lefevre PLC, Shackelton LM, Vande Casteele N. BioDrugs 2019;33:453-468

Vedolizumab: increased serum concentrations with
decreased dosing interval [62, 98]

Vedolizumab: increased drug concentrations in
serum when administered subcutaneously [ 145]

Vedolizumab: no effect [48]

Vedolizumab: increased clearance [48, 97, 115]

Vedolizumab: increased clearance [48, 115]

Vedolizumab: increased clearance in patients with
UC [48, 115]

Vedolizumab, natalizumab: increased clearance [97,

116, 134], [152]

Vedolizumab: no effect [48]

Unknown

Ustekinumab: increased serum concentrations with
decreased dosing interval [28, 147]

Unknown

Ustekinumab: increased clearance in men [149]

Ustekinumab, risankizumab: increased clearance [114]
[100]

Ustekinumab, risankizumab: increased clearance[114]
[100]

Ustekinumab: decreased trough concentrations [ 147]

Unknown

Ustekinumab: no effect [114]

Unknown



Factors contributing to immunogenicity

 Product-related factors

Sequence variation
Glycosylation
Host cells

Contaminants and process-
related impurities

Formulation
Handling and storage

Schellekens H. Nat Rev Drug Discov 2002;1:457-62.

e Patient factors

Route of administration |

Dose and treatment duration

Genetic factors

Concomitant diseases and/or
medication

e Unknown factors
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Subcutaneous vs. intravenous infliximab

* Proportions of patients with positive ADA were slightly lower in SC throughout the treatment period.
ADA / NAb positive rate

100.0
m'SC 120/240 mg (N=66)

80.0 1 TV 5 mglkg (N=65)

Lighter colour: ADA pos_it_ive rate 64.6
. 60.0 4 Darker colour: NAb positive rate 49 2 5318 50.0
..D_e
40.0 -
20.0 -
O-O 3.1
0.0 ' :
Week 0 Week 6 Week 14 Week 22 Week 30 Any positive *

Immune response against CT-P13 SC in human serum was detected using an electrochemiluminescence (ECL) platform with an Affinity Capture Elution (ACE) step.
More than 25 ng/mL of ADA can be detected in the presence of 120 pg/mL of CT-P13 in CD and UC serum.
* All immunogenicity results (including EOS and unscheduled visit) after study drug administration at Week 0 were considered.

17 Noninferiority of novel subcutaneous infliximab (CT-P13) to intravenous infliximab (CT-P13) in patients with active Crohn’s disease and ®© UEG. 2019
ulcerative colitis: Week 30 results from a multicentre, randomised controlled pivotal trial | Presentation by Stefan Schreiber UC San Diego

Schreiber S et al., United Eur Gastroent 2019;7(10):1412-1413 HEALTH SCIENCES



HLA-DQA1*05
Carriage Associated
with ADADb to
infliximab and

adalimumab in CD

GWAS in 1240 patients
with Crohn’s disease
treated with IFX/ADM
+ immunomodulator

Sazonovs A, et al. Gastroenterology 2020;158:189-199

- @Genetic Factors

wn

Q

S 80%
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g 60%

L

S 40%

a DQA1*05

5 —— (0 copies

£ 20% P!

: — 1 copy

& —— 2 copies

0% T I 1 1 T T 1
0 100 200 300 400 500 600 700
Days
Number at risk
0 copies 752 626 478 361 216 173 133 119
1 copy 410 320 216 137 90 72 43 39
2 copies 75 57 38 25 18 16 9 6
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Infliximab

100%

80%

Protective effect of
immunomodulators

60%

40%

R
ottt TV TR R TSTRIRTRE

20% —

% without anti-drug antibodies

0%

HLA-DQA1*05 allele, carried by approximately

0 100 200 300 400 500 600 700

40% of Europeans, significantly increased the O Days

rate of immunogenicity (hazard ratio, 1.90; — 270 240 185 145 84 70 55 49

95% confidence interval, 1.60-2.25) om0 3 2 o >
. 118 75 29 9 6 5 3 3

Highest rates of immunogenicity, 92% at 1 year,
were observed in patients treated with
infliximab monotherapy who carried HLA-
DQA1*05

Lowest rates of immunogenicity, 10% at 1 year,
were observed in patients treated with
adalimumab combination therapy who did not
carry HLA-DQA1*05

100%

80%

60%

40%

20%

% without anti-drug antibodies

Figure legend dotted: monotherapy; solid: combotherapy;
red: carrier of HLA-DQA1*05 allele; blue: noncarriers

O% T T T T T T 1
0 100 200 300 400 500 600 700

. Days
Number at risk
_— 147 129 113 89 55 42 29 25
— 158 132 104 77 47 37 30 28
. 102 87 69 55 35 25 15 11

Sazonovs A, et al. Gastroenterology 2020;158:189-199 ceee 89 64 49 35 29 21 11 9




Patients with Antibodies to a Prior Anti-TNF Are More Likely to
Develop Antibodies to a Subsequent Anti-TNF

IFX to ADM switch
N = 1506 2171

ADAD Posilivily in Second Therapy vs ADAb Slalus of Firsl Therapy

-
o
o

~
6]

p < 0.0001

28.5%
12.7%

ADAb negative ADAD positive
Prior anti-TNF

Subsequent anti-TNF
Proportion of ADAb Positive Patients
o 3

o

Hazards ratio, 2.82 (95%Cl 2.35-3.38)

Vande Casteele N, et al. Under Review

ADM to IFX switch
N = 1427 803

—
o
o

75- p < 0.0001
o0 39.1%
N

ADADb negative ADADb positive
Prior anti-TNF

Subsequent anti-TNF
Proportion of ADAb Positive Patients

Hazards ratio, 3.34 (95%Cl 2.81-4.20)
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Overall immunogenicity rates

Table 1. Range of rates (%) of ADAbs formation to biologics in patients with IBDab.

Biologic agent All studies (n) CD (n) uc (n) CD or UC (n)
Infliximab® 0.0-65.3 (73) 2.9-60.8 (22) 6.1-41.0 (8) 0.0-65.3 (43)
Adalimumab 0.3-38.0 (22) 0.3-35.0(11) 2.9-5.3 (3] 14.0-38.0 (8)
Certolizumab pegol 3.3-25.3 (4] 3.3-25.3 (4] - -
Vedolizumab 1.0-4.1 (4) 1.0-4.1 (2) 3.7 (1) 4.0 (1)
Golimumab 0.4-2.9 (2) - 0.4-2.9 (2) -
Ustekinumab 0.7 (1) 0.7 (1) - -

0nly studies reporting rates of ADAbs were included (eight studies did not report specific proportions of patients
developing ADAbs].

blmmunogenicity analyses are product- and assay-specific.

One selected study was excluded from analysis as this had a small sample size (n = 28] and a high rate of
immunogenicity (79%).

-, no publications available; ADAbs, anti-drug antibodies; CD, Crohn’s disease; n, number of studies;

UC, ulcerative colitis.

UCSan Diego

Vermeire S, et al. Ther Adv Gastroenterol 2018;11:1-13 HEALTH SCIENCES




TDM at Secondary Loss of Response

Drug Concentration Subtherapeutic drug Therapeutic drug trough
i trough concentration concentration
Anti-drug Abs FIRST, look at
Nonimmune-mediated Mechanistic or troueh
RN e g
pharmacokinetic failure pharmacodynamic failure .
concentration —
51% 25% : :
i 8 if optimal, then
Undetectable ADAb | | ADAbS are
Dose escalate by either Switch to drug out of class
increasing the dose or probably
decreasing the _in.tervall |nconseq uentlal.
between drug administrations
Immune-_mec_ilate.d Mechanlstlg or _ SECOND, if
pharmacokinetic failure pharmacodynamic failure Hi /
trou ow/un-
19% 5% 5
Detectable ADAb T T detecta ble, then

Switch to drug in class and | Switch to drug out of class and examine ADAbs

consider adding an consider adding an
immunomodulator immunomodulator

UCSan Diego

Vande Casteele N, et al. Gastroenterology 2017;153(3):835-857.e6. HEALTH SCIENCES




Reactive TDM: Prospective Evidence

RCT in CD (N=69)

v' Confirmed secondary loss of response
v' Dose escalation vs. Reactive TDM

v' Response rates at week 12
— Control group 53%
— Algorithm group 58%
P=0.81

v' Cumulative cost at week 12
— Control group € 9,178
— Algorithm group € 6,038
P<0.001

Steenholdt C, et al. Gut 2014 Jun;63(6):919-27

Costs per patient, € mean

10000 - *
P IFX intensification

8000 - *

6000 e

Algorithm

Study week
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Proactive TDM: TAXIT

Optimization Phase (N=148)

[ Before dose escalation

EE After dose escalation [ Before dose escalation

P=0.02 P=1.0 Em After dose escalation
| — | —
100+ 88.4 889 885 s b
. . . 'ﬁ P<0.001 P=0.16
< § 50 5 — —
;'ﬁ 65.1 @ - 10_
2 E o0 § P
o2 0%
C —-
25 & E 5
SE o
o 204 %
[]
0 = i_
CD (N=43) UC (N=28) cD uc
v" Dose escalation led to better clinical

and biochemical outcomes

v"  Dose de-escalation didn’t affect disease
activity and reduced drug cost by 28%

Vande Casteele N, et al. Gastroenterology 2015;148(7):1320-1329.e3.

Randomized (1:1) Maintenance Phase (N=251)

Concentration- vs. clinically-based dosing

*  69% vs 66% achieved combined clinical
and biochemical remission 1 year after
optimization (p = 0.686)

7% vs 17% required rescue therapy [RR,
2.4 (1.2-5.1), p = 0.018]

 74%vs 57 % stayed in IFX target range
(p =0.001)

e Clinically based dosing at risk for
undetectable trough concentrations
[RR, 3.7 (1.7-8.0), p = 0.001]

UCSan Diego
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TDM During Maintenance Therapy
TAXIT Long-Term Follow-up

Infliximab Continuation

* At the end of the study, 91% of
patients in clinically-based vs. 90%
of patients in the concentration-

based dosing group had mucosal “x_i
healing. -

* During follow-up, the rate of
hospitalization, surgery and steroid
use was <15% in both groups.

Groups =+ Clinically-based dosing arm Concentration-based dosing arm

=]
3
o

Proportion of patients on IFX

p=0.28

0.00

10 15 20 25 30 35
Time to stop IFX after completion of TAXIT maintenance phase (months)

* Proactive TDM continued 1x/ year

UCSan Diego
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Symptoms vs. Symptoms, biomarkers and TDM
in biologic-naive CD patients: TAILORIX

Week 14 1:1:1 randomization

. CG (n=40) 5510 mg/kg

1.
2.

CDAIl >220
150< CDAI <220 for 2 weeks

. DIS1 (n=45) 5-7.5->10 mg/kg increments

1
2
3.
4
5

CDAI >220 AND CRP/FC

150< CDAI <220 for 2 weeks AND CRP/FC

IFX <1 pg/mL*

IFX between 1-3 pg/mL

IFX between 3-10 pg/mL with 50% drop from W14

. DIS2 (n=37) 5510 mg/kg increments

1
2
3.
4
5

CDAI >220 AND CRP/FC

150< CDAI <220 for 2 weeks AND CRP/FC

IFX <1 pg/mL*

IFX between 1-3 pg/mL

IFX between 3-10 pg/mL with 50% drop from W14

*patients received extra 4-week interval infusion

D’Haens G, et al. Gastroenterology 2018; 154(5):1343-1351

%
100 3a
80 P=0.50
60
40 33 27
20 ‘ 15/45 |10/37\
0
DIS1 DIS2
[
©
©
c
3
c
3
- 7
@ [ | , *
5
S | |
x

Time (weeks)

40

16/40

Control
DI51
D52

contral growy

i
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Precision Trial (Proactive TDM)

100 = =1 - .
I

504

Percent survival

o+——7—TTTTTTT7TT T
01 2 3 45 6 7 8 9 10 1112

Treatment duration in months

Strik A, et al. DDW 2019

— Precision dosing group
__. Conventional dosing

group

Multicenter RCT in CD&UC (N=80)

Infliximab maintenance therapy

— Control: no change in therapy
allowed

— Active: individualized dosing using
iDose (1-10mg/4-12W)

Target of 3 pg/mL was used

Loss of clinical response
— Control : 36% (14/39)
— Active: 13% (4/32)

UCSan Diego
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Proactive vs. Reactive TDM: PAILOT

RCT in Pediatric Luminal CD (N=78) Time to disease exacerbation
* Multi-center non-blinded RCT 10

Group
PROACTIVE

. . 08 | "IREACTIVE
 Adalimumab maintenance therapy,
week 4 onwards g 04
— Proactive: 5 pg/mL threshold

0.4

Cum Survival

— Reactive: Symptoms/CRP/FeCal

 Corticosteroid-free clinical
remission PCDAI <10 (W8-72) "% £ B % & u
— Proactive: 34/39 (82%) Time (weeks)
— Reactive: 19/41 (46%)

UCSan Diego

Assa A, et al. Gastroenterology 2019;157:985-996.e2 HEALTH SCIENCES




SERENE-UC (induction): Similar outcomes observed for
standard and higher induction dosing of adalimumab

Study Design Primary Efficacy Endpoint at Week 8

Double-blind induction study Double-blind maintenance

AL oA ! Sty Clinical remission per full Mayo score
160 80 40 40 :
Maininclusioncriteria ) Pacebo  mg  mg mg mg H (Full Mayo score <2 with no subscore > 1)
+ Adult patients aged ! 100 -
18-75 years z l’ l’ z ADA 40 mg eow
» Moderate to severe UC g Standard (n=340) \IE / 2 80 A
— Mayo score of 6-12 points; g o g ADA 40 mg ew . P= 0273
— Centrally read endoscopy & Higher (n=512) 2 \ 2 A 25
subscore & u ADA TDM & 40 | A
of 2-3
+ Bionaive, or IFX g i it it i O i 20 A 10.9 13.3
failure/intolerant (s25%) Screenin 160 160 160 160 40 40 H 4_
mg mg mg mg mg mg : G o 0 2
3 1 2 3 45 6 78 . 4 ' m ~ Standard ) Higher
sStratification factors for randomization: priorIBS and baseline use of idtaper at Week 4. induction dosing induction dosing

ITT analysis set *Adjusted by stratification factors. Central reviewer scoring of endoscopy results was usedfor all efficacy assessments. Rectal bleeding subscore and
stoolfrequency subscore components of Mayo were based on entries into a patient's diary onthe 5 days priorto each study visit and averaged

Adalimumab Trough Serum Concentrations

501 Higher induction dosing (n=512)
—@— Standard induction dosing (n=340)

Mean (SD)
Adalimumab concentration (pg/mL)
w
2

ﬁm:(weeks) ’ UC San Diegg

ITT analysis set. *Adjusted by stratification factors. Central reviewer scoring of endoscopy results was used for all efficacy assessments. Rectal bleeding subscore and
Panes J, et al. UEG 2019 HEALTH SCIENCES

o
N+
[




SERENE-UC (maintenance): Clinical remission at Week 52 was numerically but not
statistically higher in patients receiving ADA 40 EW vs. 40 EOW during maintenance

Primary Endpoint

Secondary Endpoints

Colombel JF, et al. ECCO 2020

Ranked S dary Efficacy Endpoi
AD‘:‘/": ;';f) Ew ADA 40 mg EOW ADA TDM regimen
sl n/N (%) n/N (%)
1. Wk 8 responders® achieving endoscopic 78/152 (51.3)
ADA 40 mg EW ADA 40 mg EOW ADA TDM regimen improvements 0.098 60/145 (41.4) 34/74 (45.9)
N=152 N=145 N=74 : .
2. Wk 8 responders® taking steroids at BL who 71/95(74.7)
4 E 4/47 .
n (%) n (%) n (%) are steroid-free for 290 days 0.002* 9/92(53.3) Al ({ra)
Primary Endpoint* (ITT-RP) 3. Wk 8 responders* taking steroids at BL who 37/95 (38.9)
- —— are steroid-free for 290 days and in clinical - 25/92 (27.2) 19/47 (40.4)
Clinical Remission® among 60 (29.5) 42 (29.0) 27 (36.5) iy 0.093
Wk 8 responders® ’ : : femission - —— —
e Do s 4. Wk8 re’mmers achieving clinical 24/42 (57.1) 15/37 (40.5) 12/24 (50.0)
20 W20 Sy 10.5% remission® 0.161
(40 mg rs ) 5. Wk 8 remitters® achieving endoscopic 27/42 (64.3) 19/37 (51.4) 13/24 (54.2)
95% Cl (-0.8%, 20.6%) improvement* 0.272 ’ ’
p-value! 0.065 6. Wk 8 remitters® taking steroids at BL who 21/27 (77.8)
4 i 75.
are steroid-free for 290 days 0.074 i s 2/16{7=10]
7. Wk 8 remitters® taking steroids at BL who 15/27 (55.6)
are steroid-free for 290 days znd in clinical 0.151 . 9/26 (34.6) 10/16 (62.5)
remission® )
4
8. Wk 8 responders* with IBDQ response’ 101/;5422(266 ) 90/145 (62.1) 51/74 (68.9)

UCSan Diego
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SERENE-CD (induction): Similar outcomes observed for
standard and higher induction dosing of adalimumab

D’Haens G, et al. UEG 2019

Patients (%)

100 -
80 |
60 -
40 -
20 |

Mean (SD) Adalimumab
serum concentration (ug/mlL)

60 -
50 A
40 -
30
20 -
10 -

STANDARD HIGHER
induction === induction
A=-0,0 A=29
p=1,00 p =0,509
437 43,2 393 425
133/308
Clinical remission Endoscopic remission
(week 4) (week 12)

Adalimumab trough serum concentrations
____ HIGHER induction
STANDARD induction

Time (weeks) UC SanDiegg
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SERENE-CD (maintenance): Proactive TDM in addition to clinical symptoms
and biomarkers to guide dose adjustment did not provide additional benefit

Key Efficacy Endpoints (Wk 12 responders) at Wk 56

No statistical difference observed between the two treatment regimens for key efficacy endpoints

100
pe0.497* p=0.621* p=0.507* p=0.497% p*0.636*
80 | 76,9
_ 707 o 732
g 3
_v_l 60
c
g 446 435
$ 40
o 31,5 293 29,3 M cA
TDM
20
29192 41192 21192
Clinical Endoscopic Endoscopic Deep Steroid-free and
remission Response?® Remission® Remission® achieved clinical
CDAI <150 remission among
subjects taking
corticosteroid at

induction baseline

‘p-values are nominal

“Defined as decrease in SES-CD > 50% from Induction Baseline (of for an Induction Daseline SES-CD of 4, 2 2-pont reduction from Induction Baseine)
Definod as SES-CD 5 4 and at least a 2-point reduction from Induction Baseline and no subscore groater than 1 in any Individual varable

Defined as CDAI <150 and endoscopic remission

Danese S, et al. UEG 2020

Dose Adjustment - Clinically Adjusted

CRP level was the main driver of dose adjustment for subjects in the CA group

69% 75% 65% 69%
Reason for dose ~ 23% 20% 31% 27% W CRP 210
adjustment, Il CDAI 2220
cumulative o 1 - 1 4% % SSZTZOZS
11;?7 E 24% 28%
2392 26192
Percentage of 40
subjects on I 40 mg ew
dosing regimen I 40 mg eow
L L L i ]
L L] L] l L
Wk 12 14 28 34 42 56
Dose Adjustment — Therapeutic Drug Monitoring
Low ADA level was the main driver of dose adjustment for subjects in in the TDM group
| 4% 14% ||%
Reason for dose 65% I ADA <5
adjustment, W CDAI 2220
cumulative
ulativ 20% i“% W CRP 210
2'.\5. E 39%
ZlISZ
3692
Percentage of 4
subjects on M 40mgew
dosing regimen W 40 mg eow
; B San Di
- - an Diego
Wk 12 14 28 42 —56—

HEALTH SCIENCES



Therapeutic drug monitoring for vedolizumab

* Apparent exposure-response g 5
relationship in GEMINI trials 't B i %’g.
* 95% saturation of a,B,at 1 R ORI Rel-

.
ug/l I l L Ved O I IZuI I la b Quartile: First Second Third Fourth Quartile: First Second Third Fourth

Vedolizumab Trough Oto 16.7to 24.8to 33.3to Vedolizumab Trough Oto 16.7to 24.8to 33.3to
Concentration ( pg/mL): <16.7 <248 <333 65.6 Concentration ( ug/mL): <16.7 <248 <333 65.6

¢ Th FEShOIdS aSSOCiatEd With Vedolizumab Every 8 Wk Vedolizumab Every 4 Wk

100+ 100+ 100.0

better outcomes (N=179 IBD): P - =
;\?é 6322 ;\?é Q
b 60- b 60- =3
— Week 2 >30 pg/mL 23 | Iy 3
& 8 40 421 o 8 40 ')
&E &E S
— Week 6 >24 pg/mL 5 5 ] o
= = = (@]
. 0 o P

— Maintenance >14 g / mL Quartie: st Second Third Fourth Quartie: st Second Third Fourth

Vedolizumab Trough Oto 60to 98to 142to Vedolizumab Trough Oto 27.1to 387to 50.8to

Concentration (ug/mi): <60 <98 <142 428 Concentration (ug/mi): Q71 <387 <508 1010

UCSan Diego

Feagan BG, et al. N Engl J Med 2013;369(8):699-710
HEALTH SCIENCES

Dreesen E, et al. Clin Gastroenterol Hepatol 2018 [Epub ahead of print]




e00o0c00000 e Design

Data Collection Population PK Modelling With
G Ui e
Real world exposure- Palloie 17 yoroWih UO 0D | Pogulaton P mocling =
from 9 centres in 6 countries Two-compartment model

treated with VDZ >42months D%,

. . from data = Outcomes 0 6 10 14 22 26 46 52
response relationship of ST T ) i
Population PK modelling u:’::wum on A A A A A
ERR.F N=658 (UC=291, CD=367) CLy . serum concentrat| )
Ve d O | iZ u a b i n | B D u Si n g Required - v * VDZ exposure thresholds' A A A A A
a
I I I * Baseline body weight o @
) i e, IR Patlrtreepores o
Bayesian population PK O SO e s s g
° gnhurwdl;:nvnz VDZ serum ation-ti * Deep o o o
modeling (ERELATE) =
o 12""_ N=324 Observations=874 Week 14 Week 52
g Identity line 4 50- 50+
3 CD c E - Remitters (N=119) =—Remitters (N=67)
S 100 cuc = 24 :
= = % B 40 4 === Nonremitters (N=266) 40+ ~=— Nonremitters (N=224)
s i £
= e B
g g > S 30 - 304
80+ c 2
S "] o N
2 -1 @ T 20 201
o O W o
2 60l e ¥
5 607 Q 5§ 104 10
g 2
=] e 0 0 e
T 401 Weeks From 6 10 14 46 6 1014 22 46
§ ]l Dose Initiation | | _* by -
o 1% o o0 DR °5 i i ‘ i
= 204 Predicted i i i | ! |
E] i Vedolizumab Exposure 307 321 211* 329* 327 94"
% 1 p = 0.907: p<0.0001 Threshold, mg/L
= l]—_ ICC = 0.607; p=0.0017

T T T T T T
0 20 40 60 80 100 120

Observed Vedolizumab COI‘ICEI‘I‘II‘J“BI‘I, I'I'IQFL
Vande Casteele N, et al. UEG 2020




VISIBLE: Vedolizumab SC following IV
induction

=)
=)

100 7 m Vedolizumab IV (!

M Vedolizumab e | = 54
g0 { M Vedolizumab SC (N = 106)

g0 | M Vedolizumab SC (N = 106) 90%

A
8
5 £
< g g 78%
* * 70%
g g
E 4
s 60 é
Z 50 s
g w 2
8 3
VISIBLE 1 Trial of Vedolizumab Subcutaneous (SC) in Ulcerative Colitis E % 2
Study design Efficacy E 20 §
n:h! m;nd mlme nv:fu":g:?m:lu Clinical Remission Endoscopic Improvement Durable Clinical = 10 g
v v at Week 52 at Week 52 Response at Week 52 E 0 - P
Week 0 2 8 52 80 P< 001 Pe< 001 P< 001 Quartile 2 Quartile 3 Quartile 4 Quartile 1 Quartile 2
Vedolizumab SC 108 mg Q2W + = :
Eligibility Opendabel ::50 >445 Vedolizumab SC <26.4
.:n:w?::.l’cw e Vedolizumab IV 300 mg Q8W 2
Vedolizumab fedolizumal mg +
L e e
s or sy Placebo SC Q2W £
s, acel 5 £20 i i
antiTNE _> H Caverage instead of Ctrough will be

: 42.6 . .
Safety / tolerability O asbs SC v P b N hua Se v exposure measure to compare SC and IV
Vedolizumab i i
n (%) Placebo Vedolizumab | Vedolizumab
(N=56) SC (N=106) IV (N=54) exposure

Adverse events. 43(768) | 69(651) 41(759) Vedolizumab SC effective as maintenance therapy in patients
Serious adverse events 3(5.4) 6(5.7) 1(1.9) with moderate to severe UC after clinical response to IV induction
Abdominal and Gl infections 5(4.7) _ 1(1.8) Vedolizumab SC safety / tolerability profile consistent with the
Injection site ad: P 0 11 (10.4) 1019 well-established profile of vedolizumab IV

Gastroenterology

@
=
£
=)
=
=
o
g
iz
]
o
£
S
o

12 16
Time (Week)

Sandborn WJ, et al. Gastroenterology 2020;158:562-572



Therapeutic drug monitoring for ustekinumab

>

60

50 —

40 —

30 —

20 —

10
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Thresholds associated with
better outcomes

— Maintenance >0.8 — 1.35 pg/mL
(Clinical remission)

— Maintenance >4.5 pg/mL
(Endoscopic response)
Maintenance <0.5 pg/mL
associated with worse

outcomes



STARDUST: Ustekinumab exposure-
response for endoscopic outcomes

Results: Exposure—=response (endoscopic measures)

achieving endoscopic response (SES-CD 250%) and endoscopic remission (SES-CD <3)
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SES-CD, Simple Endoscopic Score for Crohn’s Disease; Q, quarter

At Week 16, ustekinumab concentrations were positively associated with proportions of patients
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D’Haens G, et al. UEG 2020



Summary

Genetic testing may identify risk factors associated with immunogenicity
New formulations may improve PK (e.g. infliximab, vedolizumab)

Besides trough concentrations, other exposure measures may be important (e.g.
clearance, average concentration)

Reactive TDM will continue to be an important tool at time of loss of response

Pharmacokinetics with use of TDM can be used to identify patients most likely to
benefit from proactive TDM

— Join our workshop tomorrow on how to identify patients at risk for accelerated drug clearance
prior to initiating therapy (Canada Future Directions: “New Era, New Science, New Antibodies”)
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CAELG

Aways

Why: inter- and intra-individual
variability in PK and PK-PD relationship

How: validated assays with evolution
towards rapid measurements (PoC)

Who: patients at risk for accelerated
drug clearance and/or poor outcomes

When: during induction and/or at time
of loss of response
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