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* Romatolojik/otoimmun hastaliklarin patogenezinde rol oynayan
hiicrelerin veya proteinlerin bloke edilerek sistemik inflamasyonun ve
sonuc¢ olarak hastalik aktivitesinin baskilanmasi temeline dayanan
tedavilere “biyolojik tedaviler” adi verilir.

 Biyolojik ilaclar, biyoteknolojik metodlar ile JUretilen, 0zel
proteinlerdir.






Figure 1.Timeline of RA Research and Therapy'
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Mocsai A, Kovacs L, Gergely P. What is the future of targeted therapy in rheumatology: Biologics or small molecules? BMC Med. 2014;12:43.
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Biyolojik ilaclar

* Sitokin ve reseptorleri
e Anti-TNF (infiliximab, etanercept, adalimumab, golimumab, certolizumab)
* IL1B (Anakinra)
* |IL6R (tocilizumab)
e Anti-IL17A (sekukinumab)
e Anti-IL12 ve IL23 (ustekinumab)
* JAK inhibisyonu (tofacitinib, baricitinib)

* B hiicre (antiCD20)

e Rituximab

* T hiicre (selektif T cell co-stimulator inhibitor)
* Abatacept
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Sitokin inhibisyon mekanizmalari

e Sitokinin kendisine

* Infliximab, adalimumab, golimumab, certolizumab, kanakinumab,
sekukinumab

e Sitokinin baglanacagi reseptore
e Tocilizumab

* Sitokinin baglanacagi reseptorle ayni yapida bir reseptor flizyon
proteini
* Etanercept, rilanocept
e Sitokinin dogal inhibitorleri
* Anakinra



Inadequate response to MTX or
combination of other synthetic
DMARDs

Add a biologic DMARD

Difficulty of continuous use of MTX
Severe systemic inflammation
Complication with AA amylodosis

With MTX or combination of
v \/ other synthetic DMARDs




Anti-TNF ilaclar

e Romatoid artrit

infliksimab

* Spondilartritler
* Ankilozan Spondilit
* PsOriazis/Psoriatik artrit
 Crohn/Ulseratif kolit
* Akut anterior Gveit

* Juvenil idiopatik artrit
 Sarkoidoz
* ANCA iliskili vaskalit




ilag (Ticari isim) Uygulama sekli Uygulama sikhigi

Infliximab (Remicade, IV inflzyon 0, 1, 2, 6.hf, 6-8 hf RA icin: 3 mg/kg
Remsima) bir idame SPA icin: 5 mg/kg
Etanercept (Enbrel) sC Haftada bir 50 mg
Adalimumab (Humira) o iki haftada bir 40 mg
Golimumab (Simponi) sC Ayda bir 50 mg
Certolizumab pegol sC 0,2,4. hf, 2 hf arayla 400 mg (yukleme)
(Cimzia) idame 200 mg (idame)




Yan etkiler

Enjeksiyon yeri reaksiyonlari USYE
infiizyon reaksiyonlari

Ciddi enfeksiyonlar Otoimmunite, otoantikor pozitifligi, lupus benzeri
Mikobakteriyel enfeksiyonlar hastalik

Fungal enfeksiyonlar Kalp yetmezligi

Firsatcl enfeksiyonlar Sitopeniler

Viral enfeksiyonlar (Herpes zoster, hepatit B ve C) Demyelinizan hastaliklar
Lenfoma ve maligniteler Hepatotoksisite

Kilo artisi Parestezi

Pulmoner fibrozis Noropati

Astim Konvilsiyon

Eriskin respitaruar distres sendromu Disuk ayak
Granulomato6z akciger hastaligi Astenozoospermi

Kolon perforasyonu Glomerdilonefrit

Vezikokolik fistil Proliferatif lupus nefriti



Kontrendikasyonlar

* SLE

* Demyelinizan hastaliklar, optik norit

» Aktif ve ciddi enfeksiyon

» Tekrarlayici ve kronik enfeksiyon

* Tedavi edilmemis aktif veya latent mikobakteriyel enfeksiyon
* Hepatit B

* Konjestif kalp yetmezligi Evre Il ve IV

* Gebelik

* Malignite*



IL-1 inhibitorleri

(Anakinra, Kamakinumab,Rilonacept)

* |IL-1 inflamatuar yanitta akut faz proteinlerinin
tretimi, ates yuksekligi ve diger klinik bulgulardan
sorumludur.

* Sistemik baslangicl JIA

* Eriskin Still Hastalig

e Kristal artritlerin akut atagi

* Ailesel Akdeniz Atesi ve diger otoinflamatuar hast
* Behcet hastaligi
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IL-1 inhibitoérleri
(Anakinra, Kamakinumab,Rilonacept)

* Anakinra (Kineret): 100 mg/g, sc (pediatrik doz 1-2 mg/kg/g)
* Kamakinumab (llaris): 150 mg/8 hf, sc (pediatrik doz 2 mg/kg)

* Rilonacept: 320 mg yukleme dozu, 160 mg/hf (pediatrik 4.4 mg/kg
yukleme dozu, 2.2 mg/kg/hf idame)

* Lokal enj reaksiyonu
* Notropeni
* Asilama !l



IL6 inhibitorleri
(Tocilizumab)

* |L6 bircok immun hiicre tarafindan salinir (T hicre, B hiicre, monosit,
fibroblast, keratinosit, endotel h, mezenkimal h)

* RA (Mtx ihtiyac duymadan monoterapi!)
* Sistemik baslangich JIA

* Castleman hast

* Eriskin Still hast

* Takayasu arteriti

e Hizl etkili, anemi ve halsizlikte hizli duzelme
* 8 mg/kg, 4 haftada bir, 1 saatlik inflizyon
* 162 mg/2 hf sc



IL6 inhibitorleri

(Tocilizumab)
* Yan etkileri:
* En sik: USYE, pnémoni, nazofarenijit, bas agrisi, transaminaz yiiksekligi ve karin
agrisi
* Enfeksiyon!!!

* CRP de hizli disme yaptigi icin enfeksiyon durumunda beklenen CRP artisi olmayabilir.
Kolonda divertikiiler perforasyon (1.9/1000 hasta yili)
Lipid duzeyinde yukselme

Yasli hastada dikkatli olunmali!!!



IL17A inhibitorleri
(Sekukinumab)

* Ozellikle Th17 hicre alt grubu tarafindan Uretilir.

e |L17 reseptorleri monosit, makrofaj, kondrosit, osteoblast ve
fibroblastlarda bulunur.

* Ankilozan spondilit

* Psoriazis

* Psoriatik artrit

* PMR, dev hiicreli arterit

e 150-300 mg/4 hf



Janus Kinase 1-3 inhibitora
Tofacitinib (Xeljanz)

IL-2, IL-4, IL-7, IL-3, IL-5, IL-6, IL-11, IL-12, IL-23 EPO, TPO, G-CSF,
IL-9, IL-15, IL-21 GM-CSF L-27 GH, leptin

Fig. 1 Specific Janus Kinases associate with different receptors [8]. Janus
kinases (JAKSs) consist of four subtypes: JAK1, 2, 3 and TYK?2. Different
receptors signal exclusively via specific JAK subtypes. Receptor subunits
have varying affinity for these separate JAKs. First generation JAK
inhibitors (JAKinibs) have a side effect profile influenced by their
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Enzyme assay ICso (nM)

Compound JAK1
Tofacitinib [§] 15.1
Baricitinib [8] 4.0
Ruxolitinib [8] 6.4
Filgotinib [35] 363
Peficitinib [36] 39

JAK2 JAK3
774 55.0
6.6 787.0
8.8 487.0
2400 >10,000
5.0 0.71

TYK2
489
61.0
30.1
2600

4.8

Curr Rheumatol Rep (2018) 20: 83



Janus Kinase 1-3 inhibitora
Tofacitinib (Xeljanz)

* Sentetik DMARDs grubunda
* RA

* PSA

e JIA

* Oral 5 mg tb 2x1/g

* Yan etkiler: Biyolojik DMARD benzer
* Varisella zoster enf!!!!

e Lipid profilil! (IL6 Uzerine etkisi)

* Anemi, l6kopeni



B hicre aracili biyolojik tedavi
(Rituximab-Anti CD20)

* CD20 sadece naiv B hicr ylzeyinde bulunur!!
* RA

* Seropozitif

* Ozgecmisisinde malignite bulunan
* Thbc riski yuksek veya gecirmis olan
e Ciddi pulmoner tutulumu olan

* ANCA iliskili vaskulitler
* SLE, SjS ve diger bag dokusu hast !! endikasyon disi

* 1. ve 15.giin 1000 mg, 6 ay arayla tekrar



B hicre aracili biyolojik tedavi
(Rituximab-Anti CD20)

* Yan etkileri:
* inflizyon reaksiyonu (%30), anaflaksi (<%1)
* Enfeksiyon

* Progresif multifokal [6koensefalopati (John Cunningham Virus)
 RA’'da 1/25000

* Hepatit B
* Hepatit C



T hicre aracili biyolojik tedavi
(CD28- CD80/86) kostimulator inhibisyonu

(Abatacept)

* Flizyon proteinidir.
* CD4+ T hucreleri Gzerine daha fazla etkili
* Endikasyonlari:

* RA
* JIA
« IV infiizyon: 0., 2., 4. hf, 4 hf arayla idame SN\ W
* 500 mg/750/1000 mg (<60 kg/60-100 kg/>100 kg) :::sgj%]\(%(.% ‘[‘"!'
e sc: IV yiikleme sonrasi 125 mg/hf Al H Ll



T hucre aracili biyolojik tedavi
(CD28- CD80/86) kostimulator inhibisyonu

(Abatacept)

* Sitokin blokajina gore etkisi biraz daha gec ortaya cikar.

* Enfeksiyon ve malignite riski yoninden antiTNF tedavilere gére daha
glvenlidir.

* Tbc icin standart prosedir uygulanmalidir.
* Osteoklast inhibisyonu ile kemik yikimini azaltir.
* Asl cevabini azaltir/geciktirir.
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Company Company

AbbVie Amgen & Pfizer

Generic Name
Etanercept

Generic Name
Adalimumab

Sales (USD million) Sales (USD million)
2016 2015 2016 2015

16078 14012 8874 8697

Growth Rate l 5% Growth Rate 2%

(2015-2016) (2015-2016)

¥ 0
Simponi’ = ORENCIA
golimumab (abatacept)
Company

J&J & Merck &
Mitsubishi Tanabe

Company
BMS

Generic Name

Abatacept

Generic Name
Golimumab

Sales (USD million)
2016 2015

Sales (USD million)
2016 2015

2719 2133

Gt 279%

Ciae 21%

RHEUMATOLOGY DRUGS

F

8789 8971

FF

2368 1957

/71 1
ynvs

P
7 Stelara

(ustekinumab)

3 Company
Rocpey J&] & Merck &
Mitsubishi Tanabe

Rituxan

Rituximab

@)Remicade

Company
J&J & Merck

Generic Name
Rituximab

Generic Name

<t o
Infliximab Generic Name

Ustekinumab

Sales (USD million) Sales (USD million)
2016 2015 2016 2015

5765 5584 3232 2474

Growth Rate 3% Growth Rate 3 1%

(2015-2016) (2015-2016)

Sales (USD million)
2016 2015

Srom Rate= 245

ACTEMRA E W
. , Cosentyx
bl cimzZid (S-ECukinumab)y

Company Company Company
Roche UCB Novartis

Generic Name
Tocilizumab

Generic Name
Secukinumab

Generic Name

Certolizumab pegol

Sales (USD million) Sales (USD million)

Sales (USD million)
2016 2015 2016 2015 2016 2015

1697 1432 1438 1191 1128 261

SR Oy o Al Siixe 3300

Source: Evaluate Pharma, Fierce Pharma.







[ Current EMA/FDA paediatric indication Tofacitinib (JAK3-inhibitor)
[ Approved for use in paediatric arthritis
[ No longer recommended
Approved for use in adult arthritis only,

but recommended in some instances of JIA
] Approved for use in adult arthritis only " Canakinumab (Antidl-1 | CAPS (22 0. =7.5 k@). sJIA (22 vo) |

|SJA (22 yo). pIIA (2 y0)
e)*|plA(6y0)

rin A (cDMARD)

thiogrine (COMARD)

Nature Reviews | Rheumatology



BIOLOGICS IN RHEUMATIC DISEASES — UPDATE 2017

Drug Treatment guidelines and Dosing

I mg/kg & wk 0, 2, 6, then 8 weekly IV over 2 bes; max x b maintenance doses per year

Jedmaks (hemicade, Ifiacr =5 RA, AS, 2nd fine for poyarticular JUA, 1 SpA
ANTI TNF S0mg SC weekly or 25 mg SC twice 2 week for RA, PSAAS

AL fEribrel) 0.8 mg/kg per week (up to a maximum of SOmg per week) for JIA (15pA, BA poly)
» Cept = recepior molecules : :
« Mmad = monocional antibodies 40 mg SC avery 2 weeks [dosing foe JIA 24 mg per m2)

2dalimumab (Humira) RA, AS, PSA, polyarticular A
< Omab = mrine;
« ximab = chimeric;

: " b (i 50 mg SC every month for RA, AS, PsA
*20Mmab ¥ hamanizec { U or 2 m@/¥g ower 30 minutes at weeks 0, 4, then every 8 weeks thereafter for RA®
« umab = homan.
400 mg SC at weeks 0, 2, 4 then

B 200 tg every 2 weeks, or 400 mg every 4 weeks for RA, PsA, AS

ANTICO20. »l,..l....lji(!l_'f wan) RA 1000 mg IV day 3 30d day 15 - RA (post 1 anti TNF o see Bst of specific indications for primary use.

/M TS g/ ok ety o 4 weekt, she 0 s
IV Sor RA ; 4/meg/kg 4 weekly IV over § hr = increase 10 8 mg Based on response,

ANTI ILG receptor teciliramab (Actemea) SC for RA : <100kg, 162 mg every cther woek; Iscroate 10 every week Based on chinical response; in patients
100 kg o¢ greater, use 162 mg administered every woek, See EAP critenia for , sIIA, polyarticular JIA

A4S mg SC at weeks 0 and 4, thea ewvery 12 weeks thereafter.

ANTIILI2 and 1123 ustekinumab (Stelara)* Altermatively, 50 mg with Body weight > 100 Kg P3A
JAX /3 inhikitor toacitinib (Yeljsar) $mg PO BIO RA
JAK 1/2 inhibitor bariitinib® 4 mg daily

dose once a week for 5 weeks, then 4 weekdy
ANTI LT inhibitor seculinumab (Cosentyx)* Dosing: AS: 150 mg SC  PsA: 150 mg SC for bicnalve patients; 300 mg SC for anti TNF inadequate responders of
for patieans with moderate to severe PsO; PsO: 300 mg SC (LU cose)

Ansiit ) Asakinm (Kineret) 1oomscuv.r«ayomm«m.ammmx-zmw&scawwm

PDES kadibitor apeomiast (Otezla)* 30 mg PO BID: 2 woek stacter pack P3O and PsA



