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ImmiUinojenite: Sunu plani & Sorular

Tanimlar

Etkili faktorler neler?

Molekuler yapi ne kadar etkili?

Hasta yonetimine etkisi var mi?
Kontrol mumkun mu?

Tedavi optimizasyonu nasil yapiimali?
Mesajlar




Immunojenite / Tanimlar

Protein bir ilacin immun yanit olusturma yeteneqi

Adaptif immun sistemin up-regulasyonu
« Eksojen maddenin yabanci olarak taninmasi
» Immin yanit olusturma
Direkt notralizasyon
Kompleman aktivasyonu
Eliminasyonu hizlandiran isaretleme
* Anti-drug antikorlarin uretimi (ADA)

ADA /biyolojik ajan kompleksi olusturma
« Kilirens artisi ile serum ilac duzeyinde azalma
*_Biyolojiklerin direkt notralizasyonu

Jani M, et al. Rheumatology 2014. Carrascosa JM. Actas Dermosifiliogr 2013



Immunojenite: Ne etkili?

Molekuler yapi
Tedavi semasi
Toplam sure, doz
Aralikh > kesintisiz
Uygulama yolu (im, sc > iv)
Hasta ozellikleri
Genetik
Yas
Hastaligin tipi: kanser & inflamatuar
Onceki ilag maruziyetler
Eszamanli immunsupresyon (RA,PSO?)
MTX?
Carrascosa JM, et al. JEADV 2014 Jani M, et al. Rheumatology 2014




Murine

4

Molekuler yapi & Immunojenite

i Humanised Fv
Feyl (murine CDRs)
Infliximab

Chimeric
Human
i Human
Adalimumab Human
TNFR2
Human
Fcy1

Jani M, et al. Rheumatology 2014



Humanised Fv

(murine CDRs) N . - . . Hun:an
Molekdiler yapi & Immunojenite Y F
Fab H;‘{Tf"
Certolizumab Adalimumab
Humanised Human

Tamamen insan mAb da immunojenik reaksiyon olusturabilir
v Fab degisken bolgesinde cok sayida epitop

Etanersept-ADA terapotik etkiyi degistirmez
v ADA(ETA): TNF reseptorleri/lgG1 Fc kismi baglantisina

Human
TNFR2

Human

Vincent FB, et al. Ann Rheum Dis 2013 Fey1

Carrascosa JM. Actas Dermosifiliogr 2013
Etanercept



CDRs/ FRs of murine
Fabs

ADA

Notralizan ADA

Proteinin aktif kismina baglanir

« Aktiviteyi direkt olarak etkiler
« Kilirensi arttirir

Non-Notralizan ADA
Proteinin terapotik etki ile

lliskisiz bir kismina baglanir
Klirensi arttirir

Carrascosa JM. Actas Dermosifiliogr 2013




Nonneutralizing
ADAs

Serum concentration
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Carrascosa JM. Actas Dermosifiliogr 2013




ImmUinojenite & Hasta yonetiminde izler

0

DOI: 10.1111/j.1610-0379.2012.07919.x Guidelines on the Treatment of Psoriasis Vulgaris

Actas Dermosifiliogr. 2013;104(8):694-709
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CONSENSUS DOCUMENT

Spanish Evidence-Based Guidelines on the Treatment of Psoriasis
With Biologic Agents, 2013. Part 1: On Efficacy and Choice of
Treatment™

» Biyolojiklerin etkinliginde azalmal!
* Yan etkilerin gelismesi!!
Inflizyon reaksiyonlari (Infliksimab)




12 calisma

865 hasta
940 RA
132 spA
58 PSO

The immunogenicity of anti-TNF theragy in

immune-mediated inflammatory diseases:
Effect of ADA-Positivity on aTNF Response
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Table 1. Anti-drug antibodies and their association with serum drug trough levels and dinical efficacy.

Study (year) Biologic ADA prevalence ADA positivity
Relation to drua trouah levels and clinical effica ov

Leonardi et al (2003) ETA 8 patients Mo significant difference in dinical efficacy [#
Papp et al (2005) ETA 2.7% (15/549) No significant difference in dinical efficacy [
Gordan et al (2006) ETA 4.7% (14/297) No significant difference in dinical efficacy (1
Tyring et al. {2007) ETA 183% (111/606)  No significant difference in dinkcal efficacy [0
Leonardi ef al (2010} ETA 15.2% (130/857) Mo significant difference in dinical efficacy (2%
Mahil et al 2013} ETA 0% (0vV25) Unable to ames [31
Gottlieh ot al (2004) INF 233% (38163) Mat reported [
Reich et al. (2005) INF 26.5% (70,26 Decreased PASI 75 resporse [11
Krathen et al {2006} INF 16.4% (12/73) Decreased clinical efficacy in 1 year (3%
Menter et al {2007) INF 43.6% (237/543) Decreased maintenance of clinical responsa |27
Adeen of al (2010} INF 33.3% (5/15) Dereased PASI mponse [34
Torii & Nakagawa 2010}  INF 208 (10/50) Deceased drug trough levels and PASI 75 resporse [41
Hoffrmann et al (2011) INF 20.7% (6/29) Decreased clinical responsa [57
Toril et al (20011) INF 29.7% (19/64) Nat reported 441
Gottleb ef al. (2012 INF 54% (Y168 Undetectable drug trough levek (34
Takahashi et al. {2013} INF 30% (620} Decreased drug trough level and clinical response E
Menter ot al {2008) ADL B8% (73/825) Reduced efficacy [23
leduse of al. (2010) ADL 44 8% (13/29) Decreased drug trough level and clinical response [28
Azahina ef al 2010} ADL 10.6% (13123) Decreased PASI resporse (%%
Takahashi et al {2013) ADL 15.6% (5/32) Decreased drug trough levels and clinical response [5%
Mahil et al (2013) ADL B4% (231) Pre ponderance in non-respanders [31
Kauffman et al. (2004) UsT 55% (118} Not reported (&3
Krueger ef al {2007} UsT 4.1% (12/293) Mot reported (54
Papp et al (2008) UsT 5.4% (65/1202) Preponderance for decreased drug trough level and dinical resporse (&3
Griffiths et all {2070) UsT 39% (32/835) Mot reported [&1
Tsai etal (20011} UsT 4.4% (5113 Pre ponderance for decreased PASI 75 resporse [&3
Kimball 2 ai. (2012 LUST 5 2% 4 Mo significant differsnce in dinical resporse 24

Hsu L, et al. Expert Rev Clin Immunol 2013



DOI: 10.1111/jdv.12549 JEADV

REVIEW ARTICLE

Clinical relevance of immunogenicity of biologics
In psoriasis: Implications for treatment strategies

J.-M. Carrascosa,' ™ M.B.A. van Doorn,”> M. Lahfa, F.O. Nestle,* D. Jullien,>® J.C. Prinz’

14 Klinik calismanin entegre analizi

Biological drug Molecule No of studies No of patientsl ADA (%) | Association of ADA with:
Clinical response| Adverse events

Adalimumab®®3* Humanized MAb 4 1194 6-46 Yes No

Brodalumab™ Humanized MAb 1 160 5.0-9.8 - -

Certolizumab pegol’’  PEGylated Fab 1 188 425 No -
fragment of humanized MAb

Etanercept!>3537 Fusion protein 4 2138 1.1-18.3 || No No

Golimumab®® Humanized MAb 1 405 5.4 -

Infliximab %293 Chimeric MAb 5 675 19.5- 515 Yes Yes

Secukinumah“* Fully human MAb 2 413 0 - _

Ustekinumab®®4? Fully human MAb 3 2328 3.8-5.1 Yes No




JARA Dermatol. 2014 Feb;15002):130-6. doi. 10.1001/jamadermatol.2013.5347.

Extent and consequences of antibody formation against adalimumab in patients with psoriasis: one-year
follow-up.

Menting SP7, van Liimig PP2, de Vries AC" van den Reek JM2, van der Kleij D®, de Jong EMZ, Spuls PI', Lecluse LL".

# Author information

Abstract
IMPORTAMNCE: In a previously reported cohort of 29 patients with plague-type psoriasis followed up for 24 weeks, clinically relevant antidrug antibody

(ADA) to adalimumab was frequently found. Long-term data were lacking. We now present the extension of this study: 80 patients followed up for 1
year.

OBJECTIVES: To assess the extent of ADA and its clinical consequences after 24 weeks of adalimumab treatment for psoriasis in a cohort of 80
patients.

DESIGN, SETTING, AND PARTICIPANTS: A multicenter cohart study, performed in the outpatient dermatalogy clinic of 2 academic hospitals,

included 80 sequential patients receiving adalimumab therapy for plaque-type psoniasis and had a follow-up of 1 vear. Outcome assessors were not
aware of the presence of antibodies to adalimumab or the adalimumab serum concentration when assessing patients’ Psoriasis Area and Severity
Index (FASI), and personnel analyzing serum samples were blinded to patients’ PASI.

INTERVENTION S: For 80 patients treated with adalimumab for psoriasis, disease severity (PASI) was assessed, blood samples were collected, and
adalimumab and ADA concentrations was determined at baseline and at weeks 12, 24, and 52.

MAIN OUTCOMES AND MEASURES: Patient PAS| and adalimumab and ADA concentrations.

RESULTS: Antidrug antibody formed in 43% of patients, before week 24 in 90% of them. Adalimumab and ADA concentrations, clinical response and
ADA copcentration. and adalimumab concentration and t:Imn::aI response had correlations of -0.872, -0.606, and 0.519, respectively. The adalimumab

dose interval was shortened because of lack of eficacy in 15 patients, 7 with and 8 without ADA; improvement in responder status occurred in 1 of ¥
and 4 of 8, respectively.

CONCLUSIONS AND RELEVAMNCE: Patients with no ADA formation in the first 24 weeks of treatment have little chance of it in the following 24
weeks. The presence of ADA is strnnﬁlz correlated with adalimumab concentration and greatly influences clinical response. If ADA is Eresent. dose
A —

interval shortening is less useful.
S



Immunojenite & Tedaviye etki: “Drug survival”?

J Drugs Dermatol. 2009 Apr;&(4).325-33.

Biologic survival.
oiles K, Vender R.

+ Author information

Abstract

BACKGROUND: The results of long-term studies on the efficacy and safety profiles of the biologics for patients with psoriasis are starting to appear in
the literature. Mot only are the results promising for the biologics as a whole, but the high number of patients remaining in these clinical trials after
extended periods of time, or retention, may also reflect additional benefits of these biologics. The aim of this review was to manuscript aims to
compare rates of attrition for the various biologic therapies in pivotal clinical trials in order to assess and compare adherence of patients to long-term
use of the different biologic agents, also known as biologic survival.

METHODS: An in-depth literature review was conducted using PubMed and MEDLINE. Randomized, controlled trials utilizing biologic agents as
manaotherapy for the treatment of psoriasis were analyzed for patient numbers over time. Studies which provided data on patient retention for at least
24 weeks were selected, graphed, and compared. Reasons for discontinuation were noted.

RESULTS: Mineteen trials were selected, graphed and charted to compare attntion rates of the various biologic therapies. Due to differences in
sample sizm, daosing regimens, study duration and limited data with regards to patient numbers, it is difficult to reach a definitive
conclusion as to which biologic agent is associated with the lowest rate of discontinuation. However, given the data available, etanercept appears to
be the most successful therapy in terms of patient retention in studies both greater than and less than 30 weeks. For the studies using various dosing
regimens, intrastudy attrition rates are also compared.

CONCLUSION: While the data available thus far on patient retention for the biologic therapies are very limited, preliminary conclusions can be drawn.

Among the available biologic agents, etanercept appears to be associated with the lowest rate of discontinuation. This may be due to greater superior

effiacy and to a decreased likelihood of experiencing adverse events.



ImmUnojenite & Tedaviye etki: “Drug survival”?

(b) |
= 107 - Adalimumab
= -~ Etanercept

§ 7 0.8 ~~Infliximab

£ =]

£ :

: °

g :C; 0-6

: | =

2

'.'-?.' 024 —a-0 = 04 =
o
&

o
&W-! T T T T T T T T E G'E
] 250 500 TEO 1000 1250 1500 TS0 2000 2280 E
Duration of first biologic treatment (days) E‘
ETA 3 00-
I I L 1 ] I 1 I I
0 6 12 18 24 30 36 42 48
INF |
Time (months)
ADAL

« Etki kaybi, “ilacta kalim sure”sinin en onemli faktorlerinden!
« Infliksimab: 1/3 hastada doz modifikasyonu!

Esposito M, et al. BJD 2013
Gniadecki R, et al. BJD 2011



Immunojenite & Tedaviye etki: “Drug survival”?

« OSCAR study; 650 plak psoriasis hastasi
« >3 ay, ilk anti-TNF tedavisinde ilacta kalim!

infliksimab Adalimumab Etanersept

Tedavide kalanlar 91 (61.9) 67 (58.8) 314 (80.7)

llaci kesenler 56 (38.1) 47 (41.2) 75 (19.3)

llag kesimi nedeni

Primer etkisizlik 9(6.1) 9 (7.9) 16 (4.1)

Sekonder etkisizlik 32 (21.8) 22 (19.3) 40 (10.3)
__Yan etkiler 13 (8.8) 5 (4.4) 11(2.8)

Diger nedenler 2(1.4) 11 (9.6) 8 (2.1)

Esposito M, et al. BJD 2013

472 (72.6)
178 (27.4)

34 (5.2)
94 (14.5)
29 (4.5)
21 (3.2)



ADA & Yan etkiler

» Inflizyon reaksiyonlari (INF)

* Enjeksiyon yeri reaksiyonlari (ADAL / ETA/UST)
 Immiin kompleks vaskdiliti

* Serum hastaligi

« Anaflaksi

Bendtzen K, et al. Arthritis Rheum 2006
Vincent FB, et al. Ann Rheum Dis 2013



Psoriasisi yonetirken ADA: Ne zaman?

* Yanit yoklugu / kaybi yasayan hastalar (Primer / Sekonder)
Klinik: Muayene, PASI
Yanit kaybinin nedenini: ADA?
* Yan etkiler yasayan hastalar
Serum hastaligi
Vaskulit
- Tedaviye ara vermis hastalarda yeniden tedavi baslarken
Ayni ilag?
Ayni gruptan farkli mekanizma ile etkiyen ilag?
Farkli bir gruptan ilag?

Rivera R, et al. Actas Dermosifiliogr 2014




ADA testleri: Standart degil ®

Farkli yontemler var
Spesifite ve sensitivite farkli
Degisken sonuclar
Psoriasislilerde gecerli degerler yok
ADA cut-offs?
Optimum ilag seviyeleri?
Cogu testte onemli eksiklik ®
Notralizan / non-notralizan ADA ayrimi?
Immunojenitede zamanla degisim
Tekrarlayan olgumler gerekli

Rivera R, et al. Actas Dermosifiliogr 2014




ADA testleri: Karsilastirma

ELISA RIA HMSA
Yuksek spesifite Spesifite? Yuksek spesifite
Yuksek sensitivite
IgG4 tanimaz IgG4 tanir Tum alt tipleri tanir
(IgG4 danhil)
lla¢ varliginda etkilesim Ilag etkilesimi duisik  Ilag varliginda élgiim +
Klinik calismalarda Radyoaktif materyal

» + llag dlizeyleri 6lgimi
Sadece ADA testlerinden cok daha ustun
ADA varlig1?

Yanit degerlendirmesinde belirteg

Hsu L, et al. Expert Rev Clin Immunol 2013
Wang SL, et al. J Immunol Methods 2012
Wang SL, et al. J Pharm Biomed Anal 2013



Plasma concentration (ug/mL)

()

doi: 10.1111/j.1346-8138 2012.01679.x Journal of Dennatology 2013; 40: 39—42

ORIGINAL ARTICLE

Plasma trough levels of adalimumab and infliximab in terms
of clinical efficacy during the treatment of psoriasis

Hidetoshi TAKAHASHI, Hitomi TSUJI, Akemi ISHIDA-YAMAMOTO, Hajime I1ZUKA

* |INF ile tedavide 20 psoriasisli, 48.hafta
» llac duzeyleri ve ADA / PASI ile iligki

* Optimal cut-off
INF: >0.92 (>PASI75)

o

=1

1.21

Anti-infiximab Ab Anti-4nfiximab Ab
positive negative



Plasma concentration (ug/mL)
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doi: 10.1111/j.1346-8138 2012.01679.x Journal of Dennatology 2013; 40: 39—42

ORIGINAL ARTICLE
Plasma trough levels of adalimumab and infliximab in terms
of clinical efficacy during the treatment of psoriasis

Hidetoshi TAKAHASHI, Hitomi TSUJI, Akemi ISHIDA-YAMAMOTO, Hajime IIZUKA

« ADAL ile tedavide 32 psoriasisli, 48.hafta
» llac duzeyleri ve ADA / PASI ile iligki

« INF & ADAL ilag duzeyi
) Klinik yanit ile korele

ADA + hastalarda anlamli olgude dusuk

; * Optimal cut-off
OE” ADAL: >7.84 (>PASI75)

Antl-adalimumab Ab Anti-adalimumab Ab
positive negative



Immunojenite: Kontrol mimkin mi?

 llag rejimini / uygulama yolunu degistirmek
 llacin dozunu arttirmak (siklik dahil..)
* Immunsupresif ilag eklemek (MTX)

Carrascosa JM. Actas Dermosifiliogr 2013



Aralikli & Kesintisiz tedavi

« Uygulama yolu (im, sc > iv, po)
* Dusuk doz & aralikli tedavi > Kesintisiz tedavi
(Infliksimab, RESTORE ve klinik deneyimler)

Carrascosa JM. Actas Dermosifiliogr 2013



Doz modifikasyonlari

« ADA: Klirens artisi & dusuk ilac duzeyi
Doz artisi
Uygulama sikligr artigi

« Daha yuksek ilac dozlarina maruziyet®
* Yuksek maliyet®

Carrascosa JM. Actas Dermosifiliogr 2013



+ MTX

ADA detection

« Uygulama / Veri |:> Romatoloji > Dermatoloji

Table 3 Meta-regression stratified by clinical characteristics to
address the effect of ADA on drug response and the effect of IS on

y RA’ S pA Clinical characteristic

RR (95% CI)

p for interaction

ADA geligimi sikliginda & efec of aoa on response

Imunosupressors, %

ge||§| m | ni geCi ktl [ lower proportion IS (<67%) 0.24(0.11 10 0.53) 0220
Higher proportion MTX (=67%) 0.40 (0.27 to 0.61)
Methotrexate, %
Lower proportion MTX (<74%) 0.24 (0.14 to 0.40) 0.028
Higher proportion MTX (=74%) 0.50 (0.35 to 0.71)
rimary diagnosis
RA 0.47 (0.33 to 0.65) 0.034
Other diseases 0.22 (0.12 to 0.40)
Initiated higher biological doses
No 0.47 (0.33 to 0.65) 0.034
Yes 0.22 (0.12 to 0.40)
Dose escalation, % 0.31 (0.17 to 0.56) 0.57
Effect of IS on ADA detection
Assay
ELISAs 0.63 (0.50 to 0.79) 0.035
RIA 0.36 (0.23 to 0.57)

ADA, anti-drug antibodies; ELISAs, Enzyme-linked immunosorbent assays; 15,

Garces S, et al. Ann Rheum Dis 2012
Krieckaert CL, et al. Ann Rheum Dis 2012

immunosuppression; MTX, methotrexate; RA, Rheumatoid Arthritis; RLA,
Radioimmuno assay; RR, Risk ratios.



+ MTX & Psoriasis

Sinirl calisma / Hasta sayisi az
99 hasta ADAL

26.hafta %45 ADA +

5 hasta (+MTX) 1 hasta ADA +

INF calismasi (TUR)

ADA + hastalar

+ MTX ile ADA -/ Klinik yanitta dizelme

Immunsupresif etki > Sinerjistik etk

Obezite & DM & alkolizm: PSO > RA

Tedaviye destek amacli ® risk uygun mu?

Menting S, et al. JEADV 2013
Adisen E, et al. J Dermatol 2010
Carrascosa JM. Actas Dermosifiliogr 2013



ImmUnojenite izinde tedavi optimizasyonu

« 292 RA hastasi / ETA

203 Naive

89 Onceden ADAL & INF

« 28. haftada degerlendirme
* Eniyi klinik yanit

Naive

Onceden ADAL & INF alanlardan ADA + olanlar
* Anlamli kotu yanit

Onceden ADAL & INF alanlardan ADA — olanlar
 ADA (-) anti-TNF yanitsizlar baska ila¢c grubuna!!

Jamnitski A, et al. Ann Rheum Dis 2011



Tedaviye basla

Tedavi algoritmi

Optimal yanit +

Tedaviye devam

lyi yanitta kayip
Dusuk yanit
Serum ila¢ duzeyine bak

Suboptimal ilag duzeyi

Serum ADA bak
ADA + ADA -
Farkl bir Dozu / uygulama

Anti-TNF'e gec

sikhgini arttir*

Optimal ilag duzeyi

Farkli etki mekanizmali
Ilaca gec

Carrascosa JM., et al. JEADV 2014



Immunojenite & Mesaijlar

Eksojen maddelerin immun yanit olusturma yeteneqi
Ana mekanizma ADA gelisimi

Etkinlikte azalma / yanit kaybi

Yan etki riskinde artis

Tedavide kalig suresinde / uyumda azalma
Tedavi seciminde / yonetimde onemli bir faktor

Biyolojikler degisken potansiyelde immunojen
Klinik yanit kaybinda optimal yonetim igin

Oncelikle ilag dlizeyi + ADA testleri

Tesekklr ederim..




