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H avTi-TNF Bepartreia armroteAei atroTeAeOUATIKA KaI a0@AAAG BepaTreia

infliximab adalimumab golimumab certolizumab pegol
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Rutgeerts et al. N Engl J Med. 2005;353:2462-76.
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AvTI-TNF Bgpartreia (eTTaywyn U@EoNG)

MpwrtoyeviAg un
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avratrokpion (MMA)
10-40%

NMpwroyeviig avTamrékpion
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2oBapéG AVETTIOUUNTES Makpoxpovia ATTWAEIO ATTOTEAECHATIKOTNTAG
evépyeieg (ZAE) (+ duoaveia) AVTATTOKPION (Agutepoyeving pn avtatmokpion-AMA)
13%/érog IFX; 24%/éTog ADM”
Al0KOTT} TOU QaPUAKOU
"avAykKn ylo EVTATIKOTToinon tng feparreiag
) Ben-Horin et al. Autoimmun Rev 2014
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METpnon Twy eTTiTTeEdWYV Qapuakou (trough levels)
KOl AVTICWHMATWY £VAVTI TOU (POPHAKOU
(Therapeutic drug monitoring-TDM)

» Reactive TDM: oe aoBeveic pe NMA, AMA, 2AE, duoavegia otnv
avTl-TNF Bepartreia

o  KaAUTEPN KATAVONON TWV PNXAVIOUWY KOl KATA CUVETTEIQ TTIO EEOPOOAOYIOHEVN
QVTIMETWTTION

« MeyaAuTepo KOOTOG-0PEAOC o€ oxEon Me Tn standard-of-care Bepartreia

» Proactive TDM: o€ aoBgveic ue KAIVIKI avTatrokpion/u@eon otnv
avTl-TNF Bepartreia
o [1pOBAewn pn emMOUPNTWY KAIVIKWY ATTOTEAEOUATWYV (TTX. AMA)

H ‘moo@uAakTiky’ u€Tpnon Twv ETTITTEOWYV QAPUAKOU Kal AVTICWHUATWY EVAVTI TOU
(PAPMAKOU OTOXEUOVTAC £VA OUYKEKPIUEVO EUPOC OUYKEVTPWOEWY TOU PAPUAKOU
(therapeutic window) oxeTileTal e EUVOIKA BEPATTEUTIKA QTTOTEAEOUATA

Ben Horin et al. Autoimmun Rev 2014;13:24-30.
ﬁ Yanai et al. Clin Gastroenterol Hepatol. 2015;13:522-530.
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EtTrapkn emrireda
QOPMAKOU

AveTTapKN ETTITTEOX
QOAPUAKOU

Ordas et al. Clin Pharmacol Ther 2012
Fasanmade, et al. Eur J Clin Pharmacol 2009
Allez et al. JCC 2010

Leal et al. Gut 2014




2uoxEétion ATl pe infusion

reactions

ATl +ve ATl —va Rizk ratio Rizk ratio
Study or subgroup Events  Total Events Total Weight  M-H, fixed, 95% Cl M—H, fixed, 95% CI
Farrell ef af [12] 10 o5 2 28 2b% 5680 [1.35, 23.15]
Hanauer st al [11] 29 20 71 297 BE4% 1.52 [1.06 218] S B
IWaser ef af [4] 11 oo 5 o6 6% 260 [1.07 6.34] —
Wiele af al [12] 4 12 4 20 ba% 1.83 [0D.56, 5.05] N B —
Rutgearts ar al [14] 5 14 21 215 4 5% 266162 B28] L
Rutgeerts st al [14] & 10 17 176 4.1% 518 [2.51, 10.65] -
Sands ef af [15] 132 44 13 g0 173% 1.82 [0.93, 3.57] T
Total (25% C) 209 B44  100.0% 2.07 [1.61, 2.67] ’
Total events 78 153

Haterogenity: ¥*=13.22, d.f=6 (P=0.04); °=55%

Test far overall effect: =867 (P<0.00001)

Rates of infusion reactions.

0.1
Less infusion reactions

1
10 100
More infusion reactions
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BiAloypa@ia
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chimeric

G3
human
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humanized

S

human

%

Infliximab

Adalimumab

Certolizumab

Golimumab

ATIl: 5-41%
(73% episodic)

ATA: 2-17%

6-13%

3%

Afif et al. 2010; Ainsworth et al. 2008;
Baert et al. 2003; Colombel et al.
2010; Farrell et al. 2003; Hanauer et
al. 2002, 2004; Maser et al. 2006;
Rutgeerts et al. 2005; Seow et al.
2010; Van Assche et al. 2008;
Vermeire et al. Gut 2007

Hanauer et al. 2006; Karmiris et al.
Gastroenterology 2009; Sandborn et
al. 2007; West et al. APT 2008

Lichtenstein et al. CGH 2010; Sandborn
et al. CGH 2010; Sandborn et al. CGH
2011; Schreiber et al. Gastroenterology
2005, Schreiber et al. NEJM 2007

Sanborn et al. Gastroenterology 2014
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2uoXETion ATl kai | eTITTEOWYV IFX HE aTTWAEIO
AVTATTOKPIONG
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o

ATI concentration (mcg/ml-eq)
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2uoXETion ATl kai | eTITTEOWYV IFX HE aTTWAEIO
AVTATTOKPIONG

Infliximab trough conc. in Crohn’s disease

Anti-infliximakb antibodies in Crohn’s disese
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2uoXETion ATl kai | eTITTEOWYV IFX HE aTTWAEIO
AVTATTOKPIONG

20

Serum inflizimab cone. (pgfml)

15
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Ko e N & =

Intliximakb trough conc. in ulcerative colitis

o= 00033
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Maintained response Loss of response
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Anti-Infliximab antibodies (IUAnl)

204

104

Anti-infliximak antibodies in ulcerative colitis

o= 0.0007

T -
Maintained rezponse Loss of response
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2UoXETION ETITTEOWYV ADM Kal O10KOTTR BgpaTtreiag

O
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20,00 - e i K ann-Whitney Bz 02
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Overall ADA discontinuation Overall ADA discontinuation
(o] Karmiris et al Gastroenterology 2009
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OePATTEVUTIKOI XEIPIOHOI YIa avTideTwTtTiIon AMA

v

Evratikotroinon Oegpartreiag

AUgnon Tng d6ong
10mg/kg/8eRd.(IFX)
80mg/2¢3d.(ADM)

\ 4

AANayY} @apuAKOU
EVTOC TNG idlag KaTnyopiag,
AAANG KaTtnyopiag

NMNpooOdnikn
OVOO OKOTOOTAATIKOU
« AlaBeiotTpivn

« MeBorpegdrn

A 4

Meiwon Twv HECOBINCTNHATWYV
« 5mg/kg/4epd. (IFX)
« 40mg/epd. (ADM)
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Ben-Horin & Chowers APT 2011
Danese et al. APT 2011
Allez et al. JCC 2010




TDM ka1 €rTIA0YyN TNG KATAAANANG AVTIMETWTTIONG YIdA
TNV ATTWAEIA TNS AVTATTOKPIONG

ATI IFX UTTOOEPATTEUTIKAG ETTITTEOA
R P<0.016
< SN
S D 100
= 100 a P<0.004 3 86
b o 80
= 80 Q
$ S
= 60 £ 60
E 40 s X 33
o
17 N 20
= 20 ¥
> ’—‘ X
2 0 2 0
X Anti-TNF changed Infliximab < Anti-TNF changed Infliximab
(11/12) increased (1/6) (2/6) increased (25/29)

) Afif et al. Am J Gastroenterol 2010
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TDM ka1 €rTIA0YN TNG KATAAANANG AVTIMETWTTIONG
YIO TNV OTTWAEIQ TNG AVTATTOKPIONG

?;'5-1“]
o ATI > dmegml-td] ==
., , E 80 AT < 9meg/mbeq
EvraTikotroinon Bepartreiag :
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(a4 Yanai et al. Clin Gastroenterol Hepatol 2014
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TDM ka1 €rTIA0YN TNG KATAAANANG AVTIMETWTTIONG
YIO TNV OTTWAEIQ TNG AVTATTOKPIONG

Maintained re-gained response (%)

no/low-titer ADA

Dose-intensification _-_..

Switch anti-TNF

P=0.02 (Log rank test)

B

0 6 12 18 24
Months since intervention

Maintained re-gained response (%)

e
== M W e oD R~ e w9
o o o O o oo O o oo 9 O

high-titer ADA

Dose-intensification ----

_.'-iuilch anti-TNF

s P=0.03 (Log rank test)
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TDM ka1 €rTIA0YN TNG KATAAANANG AVTIMETWTTIONG
YIO TNV OTTWAEIQ TNG AVTATTOKPIONG

adequate anti-TNF drug levels
100 | -

a0
40 L | & TNF optindzation —
70 -
60

L hal-oF-class ===

ao
30
20
10

=02 (Log rank test)

Maintained re-gained response ()
=

0 ] 12 18 24

Months since intervention

Yanai et al. Clin Gastroenterol Hepatol 2014
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TDM ka1 €rTIA0YN TNG KATAAANANG AVTIMETWTTIONG
YIO TNV OTTWAEIQ TNG AVTATTOKPIONG

o

100
_ EvraTtikotroinon Bepartreia
F o  P<001 non vep S
T = c0 P <0.01 B Group A ADA>4.9 g/ ml
E L= ' Group B ADA < 4.9 ug/ml, undetectable AAA
o B 40+ B Group C ADA < 4.9 ug/ml, AAA > 10 ng / ml
E
o [] _ _
Remission at & months Remission at 1 months
b a5 _ c 100
— P<0.01 c 9 P <0.001
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Calprotectin<250 Calprotactin Endoscopic
or endoscopic <25(] SCOre <2
SCOre =2

Roblin et al. Am J Gastroenterol 2014
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TDM ka1 €rTIA0YN TNG KATAAANANG AVTIMETWTTIONG
YIO TNV OTTWAEIQ TNG AVTATTOKPIONG

a 100
. P<0.01 AMNayn o€ IFX
[+]
o~
- Group & ADA > 4.9 g/ ml
T £ 04 P<0.01 MGow
L0 Group B ADA < 4.9 pyg/ml, undetectable AAA
= =
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E
2 204
|:| | . —
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) Roblin et al. Am J Gastroenterol 2014
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NMpooBNKN avOCOKATAOTAATIKOU KOl ETTOVAKTNON
TNG ATTWAEING TNG ATTOTEAECHATIKOTNTAG

A Patient 1 35 pgiml 7= EBIZLTIL " AZA
37 bt 304 HBl 5] o
£ MTX
= 61 TL 254 G4
2 2 X ‘
5 d |
E s " 4
E 44 - 34
E=] 3_ 1|:|_ E |
< : Weeaks 1] \ f Weeks
c 24 - ll‘..—-—"" ¥
3 b — ., ol T8 - :
5 11 TI 0O 20 40 &0 B0 400 4120 10 a0 ] 70 00
4
o 0 T 1 T I L]
Weeks 0 10 20 30 40 50 19+
o | Patient 3 104
£25 Start TL
920 AZA B
E v .
&
_g 15
L
£10 41
® 2]
05
g ATl o
0+ i ™ T — e —a— a
Weeks 0 10 20 30 40 50 60
- Ben Horin et al. CGH 2013
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TDM ka1 TTpOBAewn TNG ETITUXIAG TNG
EVTATIKOTTOINONG TNG BepaTreiag

Thd

50 - o

25 1

TLI {pgfmi)

LOR T+ T+Z2

LOR  T+1  T+2

Bl Successiul
intervention

 Unsuccessiul
intervention

DeltaTR before and after escalation (ug/mL)

25 -
Mann-Whitney P<.0001
I
20
o
15 - —_—
10 4
5.9
5 =
0.0
0 = S E—
Absent CR At least partial CR
(n=9) (n=24)
CR to 40ew escalation
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TDM vs. standard of care

10000 *
] A IFX intensification
< 8000 * ,/” CR=53%
5 P
= 6000 -
5 *
IS ] ”’
o ."'
'g 4000 - ’/’ Algorithm
'd
7 CR=58%
O
2000 -
0 .
0 4 8 12
Study week
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Steenholdt et al. Gut 2013
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OepatTeuTIKOG OAYOPIONOG Reactive TDM

AMA

[ ‘ .

YTT00£PATTEUTIKA

QePATTEUTIKA €TTITTEDA

POPUEKOU e £1TI'1T§60 —
ADA () POPHAKOD /ADAG)\
XaunAog TitAog YWnAog TiTAOG
, | | /

. . E C
AMayn karnyopiag EvraTikotroinon \gaogﬁggéngn ANayn anti-TNF
(QApPUAKOU 1 Beparreiog To000RK Bepatreiag

XEIPOUPYEIO poGunkn

OVOOOKOATAOTOATIKOU

Adapted from Papamichael and Cheifetz Frontline Gastroenterology 2016
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METpnon Twyv eTTiTTEdWYV @apuadakou (trough levels-TL)
KOl AVTICWHMATWY £VAVTI TOU (POPHAKOU
(Therapeutic drug monitoring-TDM)

» Proactive TDM: o€ aoBeveic pue KAIVIKI avTattokpion/u@eon oTnv
avTl-TNF Bepartreia

* [MpoBAewn pn emBupnTWV KAIVIKWV atroteAeouaTtwy (TTX. AMA)

e H TTPOQUAAKTIKA HETPNON TWV ETTITTEOWYV QPAPUAKOU KAl AVTICWHUATWY EVAVTI TOU
PAPMAKOU OTOXEUOVTAGC £VA OUYKEKPIMEVO EUPOG OUYKEVTPWOEWY TOU PAPHAKOU
(therapeutic window) oxeTileTal e EUVOIKA BEPATTEUTIKA QTTOTEAEOUATA

Papamichael et al. CGH 2017
‘ Vaughn et al. Inflamm Bowel Dis 2014;20:1996-2003
."’;”!? HARVARD MEDICAL SCHOOL Vande Casteele et al. Gastroenterology 2015;148:1320-9
a;' TEACHING HOSPITAL
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2UuoXETion emITTEOWYV anti-TNF Bepatreiag Kai
BepaTTEUTIKOI OTOYOI

IONE Anti-TNF Enineda OeppPAMEVTIKOL oTOXOL

CD (Maser CGH 2006) IFX Detectable  Clinical remission, CRP, Endoscopic remission

CD (Cornillie GUT 2014) IFX >3.5 Sustained response

CD (Bortlik JCC 2013) IFX >3 Sustained response

CD (Lamblin JCC 2012) IFX >5.6 Reduced CRP

CD (Drobne Gastro 2011) IFX Undetectable Loss of response

UC (Arias JCC 2012) IFX >7.19 Sustained response

UC (Seow GUT 2010) IFX Detectable  Higher rates of remission, Endoscopic improvement

CD/UC (Yanai AJG 2011) IXF >3.8 Failed to respond to increase in IFX or change to another anti-TNF
CD/UC (Roblin CHG 2014) ADA >4.9 Mucosal healing

CD/UC (Yanai AJG 2011) ADA > 4.5 Failed to respond to increase in ADA or change to another anti-TNF
CD/UC (Roblin AJG 2014) ADA <4.9ug/ml Clinical response to ADA dose intensification

UC (Velayos CGH 2013) ADA >4.58 ug/ml  Week 12 clinical response
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/ Medical Center

Beth Israel Deaconess

@& HARVARD MEDICAL SCHOOL

& TEACHING HOSPITAL



Otwpia TOU OEpATTEUTIKOU TTAPOBUpOU

2 UYKEVTPWON QapuAKou

mL
ug( ™ to§ikotnta?
max N :
min
0 AMTWAELO AVTATTOKPLONG

Xpovocg

4 Nesterov Rheumatol 2005
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2uoXETion emITEOWYV anti-TNF OgpaTtreiag pe
BAEvvoOyoVIKK €TTOUAWON

A Adalimumab B Infliximab
100- 100+
90- 90-
80- 80-
S 70+ S 70+
@ 60- @® 60-
[ el
© ©
= 50- = 50-
- 5
= 40- = 40-
30- 30-
20- 20-
10- 10-
I My I ORI R N N 2
v ™ © ¥ 0 R v W ¢ ¥ ,\q;b \wl— «‘b'b N
Drug level (ug/mL) Drug level (ug/mL)

Ungar et al. CGH 2016
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2uoXETion emITEOWYV anti-TNF OgpaTtreiag pe

BAevvoyoVvIKN €TTOUAWON

ADM IFX
= _ ) - p<0.001
< 100 R 1009 -0.025 —
2 p=0.014 2 — p=0.053 86
= 80 i ! = 804 n
! ' Pt 71 71
o o
= £ 64 65
§ 60- § 60- 52
3 g “1]= 40 40
g 404 2 40-
E E 2
< 201 2 204
2 ° 5
w 0 ﬁ 0 T T T
week 2 week 6 week 14
N= 8 9 9 9 N= 25 25 24 25 25 25 25 24 21 20 21 21
3 <5.1 ug/ml [ — | <14.6 <6.5 <1.5 pg/ml
= 5.1to <8.5 ug/ml o | 14.6 to <21.4 6.5to <13.7 1.5 to <4.2 ng/ml
B3 8.5to <10.6 pg/ml = 21.4 to <28 13.7to <20.4 4.2 to <8.8 ug/ml
B :>10.6 ug/ml [ ] >28 >20.4 >8.8 ug/ml
- Papamichael et al. CGH 2016
\? Beth Israel Deaconess B HARVARD MEDICAL SCHOOL Papamichael et al. JCC 2017
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E 1 0-__E==—h—' i 1 i " Li "
_E ‘_'_\_I_l_l_‘_l_‘_l_‘_l
£ 0.8-
-
2 0.6 LogRank P=0.017
£ Breslow P=0.014
© 0.4-
Q
% 024 —— Concentration-based dosing
e — Clinically based dosing
0.0 . . T 1
0 13 26 39 52
Maintenance Phase (Weeks)
Week 0 13 26 39 52
128 127 121 117 111
N at risk
123 120 116 107 97

Vande Casteele et al. Gastroenterolgy 2015
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TAXIT algorithm

TLI

measurement

undetectable TLI
(TLI < 0,3 pg/ml)

TLI < 3 pg/ml

3ug/m <TLI=7

ATl measurement

1) interval decrease
(by 2 weeks) to
min 4 weeks

high ATI level
(ATI > 8 pg/ml)

low ATI level

(ATI < 8 pg/ml)

2) dose increase
(by 5 mg/kg) to
max 10 mg/kg

dose increase
(by 5 mg/kg) to
max 10 mg/kg

STOP

ug/ml TLI > 7 pg/ml
no dose interval increase
adaptation (by 2 weeks)
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TAXIT

A
1 Before dose escalation
B After dose escalation
P=0.02 P=1.0
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Proactive vs. ReactiveTDM
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Proactive vs. ReactiveTDM
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OepaTTEUTIKOC aAYyOpIOuog Proactive TDM

KAvikn avratmrokpion/ugeon

ADA + ADA -
v | Y
1 ADA | ADA
«  AMayn anti-TNF 8eparreiag Evrarikotroinon Bepaeiag
« AAN\ayn kaTnyopiag gapudkou +/- AVOOOKATAOTAATIKOU
» Xelpoupyeio

v | |

1 Emitreda papudkou OepATTEUTIKA ETTITTESO PAPHAKOU | EmitTreda gapudkou
} | /
AtrokAIudkwon o 2uvéxion 18iou BepaTreuTIKOU OXAUATOG EvraTmikotroinon Bepatreiag
Beparreiog * ‘EAeyxog emmmédwv @apudkou K& 6-12 prjveg

Adapted from Papamichael and Cheifetz Frontline Gastroenterology 2016
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MNpoRAewn eppéEVOUTAG KAIVIKAG AVTATTOKPIONG ME
Baon Ta eTTITTEdA PAPUAKOU
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Time from IFX start (months)

Bortlik et al. J Crohns Colitis 2013
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NMpoBAeywn AMA pe Baon Ta eTTITTESN PAPHUAKOU

1.0

0.8 -

0.6 1

0.4 -

0.2 -

Serum infliximab level
— <1 pg/mL at week 14 (n =12)
=== z1 pg/mL at week 14 (n = 29)

Cumulative loss of response rate

0.0

Weeks
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2YMIEPAZMATA

o OE€TIKA OUOXETION PETACU TTiITTEdWYV anti-TNF BepaTtreiag Kal EUVOIKWY
BepatreuTiKwV atToTeAeoudTwy ota IPNE

« Reactive TDM

v KaAuTtepn Katavonon Twyv UNXAVIOPWY Kal KOTA OUVETTEIO TTIO
ecopBOoAoyIoUEVN AVTILMETWTTION.

v' MeyaAuTepo KOOTOG-0peANOC o€ oxéon pe Tn standard-of-care Bepartreia
* Proactive TDM

v poBAewn (Kal atro@uyr) PN TTOUPNTWY KAIVIKWYV ATTOTEAEOUATWV.

v ZUOXETION UE EUVOIKA BEPATTEUTIKA aTTOTEAECUATA

« OEpaTa TPog TTiAuon:

v 18aviKO BepaTtreuTikO TTapABupo

v 16aviké¢ xpodvoc yia proactive TDM

v 10aviko test yia yérpnon miTedwWV PaAPUAKWYV

) Corstjens et al. Anal Bioanal Chem 2013
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