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Icerik
EEE

o Biyolojik ilag tanimi
o Biyolojik tedavilerin diint bugin
o Biyolojik tedavilerle gelecek



Biyolojik trtin nedir
S

o Biyolojikler veya biyofarmasotikler biyolojik proses ile, canli hiicrelerde Uretilen ve
dogal biyolojik maddeleri taklit eden ilaglardir (hormonlar gibi) [1]

o 2020°deki ilk 100 receteli ilag icinde biyolojik Granlerin satisin %50’sinden fazlasina
ulasmasi beklenmektedir [2]

Worldwide Prescription Drug & OTC Pharmaceutical Sales: Biotech vs. Conventional

Technology
Source: EvaluatePharma® (1 JUN 2014)
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1- Kumar R, Singh J. Biosimilar drugs: Current status. Int J App Basic Med Res 2014;4:63-6.
2- EvaluatePharma June 2014. world preview 2014, outlook to 2020 Report



Insulin

Insuman

C-peptide (human insulin)

Total Sanofi
insulin sales

MANNKIND
Inhaled insulin

Total Mannkind
insulin sales

TABLE 1: HUMAN INSULINS AND INSULIN ANALOGS

T w3 10 20 28 2930

Spotlight On... DIABETES PUBLISHED JANUARY 2012. To sign up to the spotlight on... report and receive it on a quarterly basis, please visit:
go.thomsonreuters.com/spotlightsignup
Katzung et al. Basic & Clinical Pharmacology 12th Edition. Lange



Siniflama
T s

o Protein temelli tedaviler
o Monoklonal antikorlar

o Peptitilaclar

o Gene tedavisi

o RNAtemelli tedaviler

Espiritu MJ et al. A 21st-century approach to age-old problems: the ascension of biologics in clinical therapeutics. Drug Discovery Today Volume 19, Number 8 August 2014



Biyolojik Urtin (FDA)
_

o Biyolojik trtnler -diger ilaglar gibi- insanlarda tedavi, koruyucu tedavi veya Kkur igin
kullanilmaktadir. Kimyasal olarak sentezlenen iyi tanimlanmis yapisi olan ve
tamamiyle nitelenmis kliguk molekul agirlikh ilaglarin aksine, biyolojik Grunler
yasayan materyalden --insan, hayvan veya mikroorganizma-- kdoken alir, kompleks
yapidadir ve tam olarak nitelenemezler.

«Section 351 of the Public Health Service (PHS) Act defines a biological product
as a “virus, therapeutic serum, toxin, antitoxin, vaccine, blood, blood component
or derivative, allergenic product, or analogous product, ... applicable to the
prevention, treatment, or cure of a disease or condition of human beings.” FDA
regulations and policies have established that biological products include blood-
derived products, vaccines, in vivo diagnostic allergenic products,
immunoglobulin products, products containing cells or microorganisms, and most
protein products. Biological products subject to the PHS Act also meet the
definition of drugs under the Federal Food, Drug and Cosmetic Act (FDC Act).
Note that hormones such as insulin, glucagon, and human growth hormone are
requlated as drugs under the FDC Act,

not biological products under the PHS Act.»

Girig tarihi: 18.02.2015
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/%20HowDrugsareDevelopedandApproved/ApprovalApplications/TherapeuticBiologicApplications/ucm113522.htm
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IKIer: buyuk, kKompleks
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Klguk molekdl

Biyolojikler

Acetyl-
salicylic acid
~180 dalton

21 atom

Insulin
51 amino asit
~5,800 dalton
788 atom

Somatropin
191 amino asit
~22,000 dalton
3091 atom

IgG1 antibody
>1000 amino asit
~150,000 dalton
>20,000 atom




Biyolojik ilaclar neden farkli

Farmasotikler
(Kimyasal kokenli ilaclar)

Stabilite

Ozellikler

Degiskenlik

Nitelik

Saklama ve tasima

Immunojenisite

Biyolojikler

(Protein kokenli ilaglar)

Blyuk

Kompleks

Kompleks degradasyon i tanimlanmis degradasyon

Heterojen drin Tek tanimlanan yapi

L —— I
Yasayan benzersiz hucre bankasi; Ongoriilebilir kimyasal reaksiyon;
Birebir kopyalamak olasi degil Birebir kopyasi yapilabilir
— I

Cogdu urun iyi karakterize;

Yapi- fonksiyon iliskisi belirsiz Tamamiyleliiei SIS

-y -

Saklama ve tasima kosullarina daha duyarl Daha stabil
- .

Yiksek potansiyel Dusuk potansiyel
- T

* Image Source: Tim Osslund photographer (Amgen staff): Amgen Usage Rights: Unlimited world-wide usage rights for an unlimited time. Images nottoscale.

Data source: Prugnaud JL. Br J Clin Pharmacol. 2007;65:619-620; Roger SD. Nephrology. 2006;11:341-346; Patel J. BioProcess International. 2011;20:20-31


Presenter
Presentation Notes
Biopharmaceutical (protein-based) drugs differ from chemical drugs in the following areas:
Molecular properties: the size and complexity of the active substance
Size: biopharmaceuticals are large, chemicals are small �(Molecular weight of interferon alpha: 19,000 Dalton and Aspirin: 180 Dalton)
Structure: biopharmaceuticals are complex, chemicals simple and well-defined
Stability: biopharmaceuticals are unstable, chemicals stable
Modification: biopharmaceuticals have many options to modify, chemicals have limited
Manufacturing: the nature of the starting materials (cell banks, tissues and other biological products), and the complexity of manufacturing processes
Biopharmaceutical products are derived from living cells, they are complicated to produce, and nearly impossible to replicate in an identical fashion. Broadly speaking, the manufacturing and the analytical difficulties increase with the molecular weight of the protein, and with the extent of glycosylation and other post-translational modifications. 
Chemicals are manufactured through predictable chemical process that are relatively easy to reproduce.  Simple to purify and to measure their purity with a high degree  of certainty and precision. Chemists can easily reverse engineer and make nearly perfect copies. 
Characterization: the limitations of state-of the-art methods to fully characterise proteins and detect all product variables that can influence side effects
Biopharmaceuticals difficult to characterise due to mixture of related molecules
Chemicals easy to characterise
Stability:  
Because they are natural proteins, the storage and stability conditions of biopharmaceuticals are highly sensitive in contrast to chemical drugs.
Immunogenicity: 
Because biopharmaceuticals are exogenous molecules produced in “living” systems, they have the capacity to produce an immune response; 
The clinical significance of immunogenicity varies by product class and individual products.

References:
Sharma BG. Manufacturing challenges for biosimilars – the process defines the product. EJHP Practice. 2007;13:54-56.
Prugnaud JL. Similarity of biotechnology-derived medicinal products: specific problems and new regulatory framework. Br J Clin Pharmacol. 2007;65:619-620.
Roger SD. Biosimilars: How similar or dissimilar are they? Nephrology. 2006;11:341-3466.
Power DA, et al. Biological drugs and the coming of ‘biosimilars’. J Pharm Pract Res. 2008;38:137-139.


Tarihce

o MO 200 yilinda Cin'de asi

o Yaklasik 100 yil once difteri toksini verilen hayvanlarin serumunun insanlar igin
koruyuculugu

o 1880 bakteriyi dldirmeyen ancak toksini notralize eden bir antitoksin gelistirerek ilk
nobel éduland aldi [1]

o 1975'te monoklonal antikorlari Uretmek icin hibridoma teknolojisinin kesfi nobel 6duli
aldi [2]
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Miels K. Jerne Georges |.F. Kéhler César Milstein

Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

|
1- Dimitrov DS, Marks JD. Therapeutic Antibodies: Current State and Future Trends — Is a Paradigm Change Coming Soon? Methods Mol Biol. 2009 ; 525: 1—xiii. doi:10.1007/978-
1-59745-554-1_1.
2- "The Nobel Prize in Physiology or Medicine 1984". Nobelprize.org. Nobel Media AB 2014. Web. 18 Feb 2015.



Tarihce
S

o 1986’da CD3 spesifik monoklonal antikor muromunomab akut transplant reddi
tedavisinde FDA tarafindan onaylanarak insanda ilag olarak kullanilan ilk terap6tik
antikor oldu.

o GUndmiuze kadar kanser, otoimmun ve inflamatuar hastaliklar ile bu teknolojiyle bir
cok yeni tedavi alternatifi geligtirildi [1]

2 Recombivax HE, the first recombi- First antisense dnug First cral MNumber of biotech products
nant vaccing for human use, for cancer approved. recombinant approved exceeds 500,
I T prolein
Roferon A, the first recombinant First gene therapy approved. General immunosuppressive
cancer therapy (interferon). approved. approved lor ransplantation.
I Stem-ced
Humuin, the first OKT-3, the first musine ReadPro, the first chimeric ‘itravena, the first therapeutic First cancer vaccine technclogy Stem-cel technology used
recombinant monocional antibody human-murine monockonal agent developed with approved in magon used for in sy for whole-organdtissue
therapeutic (insuln). for therapeulic use, anfibody for therapeutic use, anfisense technology. markets, reganeration. fransplantation

Ampiification of DNA with Patent awarded for The firat breast cancer Commercialization of The first draft of the Development of the Ultra high- Traneplantation of organs
the potmerase chain the: first ransgenic: suscentbiity gene, GeneChip technology. human genome is first commercial throughout and lissues from cloned
reaction (PCH) technique: mouse, BRCAT, is discoverad completed, protein chip. sequencing animals.
chip amays
[ The first clinical trial for gene therapy. l Poputarization of Pramacogenetic analysis for routine Implantable blosensors for
T combinaterial chemistry. incorperated into clirical-rial diagnostic monitaring health status or
I Launch of the Human Genome Project. ‘ designs and post-market analyses, testing. delivering medications.
Personalized medi Disease predisposition
cine becomes reaity. tests and predictive

medicine Incomporated
Human protsome into disease management.
esfablished.

1-Olive Leavy, Therapeutic antibodies: past, present and future. Nature Reviews Immunology. doi:10.1038/nri2763
2-Nagle T et al. The further evolution of biotechNature Reviews Drug Discovery 2, 75-79 (January 2003)



Altyapi
EE

o Proteomik
o Rekombinant teknoloji
o Genom projesi

Espiritu MJ et al. A 21st-century approach to age-old problems: the ascension of biologics in clinical therapeutics. Drug Discovery Today Volume 19, Number 8 August 2014



Antikor — monoklonal antikor

Characteristics

Structure

Percentage of lotal
serum antibody

Lecation

Melecular weight
HalHife in serum
Complement fixation
Plocental transfer
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profection on
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surfaces

*Percentage in serum only; if mucous membranes and bady secretions are included,
percentage is much higher.
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Caopyright € 2004 Pearson Education, Inc., publishing as Banjamin Cummings.
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Monoklonal antikorlar neden 6zel?
S
o Yaklasik 45 antikor temelli tedavin 2013’te 63 milyar dolarlik tedavi maliyeti olusturdu
[1]
o Monoklonal antikorlar en hizli buylyen farmasaotik alan.

o Guncel arastirmalar yogun bir bicimde antikor teknolojisinin geligimi ve etkinliginin
artirllmasi icin yuaratalGyor

o Ticari surdurulebilirlikleri konusunda ciddi tartismalar suruyor.[2]

1- Spiess, C., et al., Alternative molecular formats and therapeutic applications for bispecific antibodies. Mol. Immunol. (2015), http://dx.doi.org/10.1016/j.molimm.2015.01.003
2- Liu JKH. The history of monoclonal antibody development Progress, remaining challenges and future innovations. Annals of Medicine and Surgery 3 (2014) 113e116



http://dx.doi.org/10.1016/j.molimm.2015.01.003

Monoklonal antikor
1

Ig G’nin yapisi

Heavy chain

[Eptiope ] . C3b-binding and

C4b-binding region
C1g-binding region

Antigen

Binding region
for

FcyRI

FcyRiIl

FoyRII

FcyRIV

Epitope

Fab Fe

Bayry J et al. (2007) Monoclonal antibody and intravenous immunoglobulin therapy for rheumatic diseases: rationale and mechanisms of action Nat Clin Pract Rheumatol 3: 262—
272 doi:10.1038/ncprheum0481
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Presenter
Presentation Notes
Overall graft survival was not significantly different between the OKT3 and CsA groups (73% vs 66% at 5 years; P = .182).[6] As shown in this figure, OKT3 significantly improved graft survival (P = .045) in patients with prolonged cold ischemia time (> 24 hours).


Kokeni
1

o EGFR monoklonal antikorlari

Mouse (-omab) Chimeric (-ximab) Humanize (-zumab) Human (-umab)

YYYy

100% Mouse ~33% Mouse ~10% Mouse 100% Human
225 Cetuximab Matuzumab Panitumumab
Mimotuzumab Zalutumumab

Roberts PJ, Der CJ. Targeting the Raf-MEK-ERK mitogen-activated protein kinase cascade for the treatment of cancer. Oncogene (2007) 26, 3291-3310


Presenter
Presentation Notes
EGFR monoclonal antibodies. Nomenclature of mAbs has been devised for assigning generic or nonproprietary names. All
monoclonal antibodies end with the suffix -mab, whereas different infixes are used to differentiate the agents depending on the
structure and function of the therapeutic agent. The infix immediately preceding the -mab suffix denotes the animal origin of the
antibody (o, mouse; xi, chimera; zu, humanized; u, human). The first mAbs were produced in mice and are recognized as foreign by the
human immune system (e.g., 225), which can lead to increased clearance and allergic/anaphylactic reactions. Therefore, sequences that
comprise the constant regions of the antibody, which are not involved in epitope recognition, may be replaced with human sequences,
to create mAbs that are chimeric mouse–human proteins (e.g., IMC-C225 was derived from 225) or humanized mAbs. Recently, the
use of transgenic mice with human immunoglobulin heavy and light chain coding sequences (e.g., XenoMouse) has facilitated the
generation of fully human mAbs. The infix preceding the source of the antibodies refers to the disease condition the agent is used to
treat. Most of these consist of a consonant, vowel and another consonant. To simplify the naming scheme, the final consonant is
commonly dropped if the following infix begins with a consonant (such as -zu- or -xi-). For mAbs used for the treatment of cancer
‘-tu(m)-’ is used as the infix to designate tumor (* designates EGFR mAbs that are FDA approved).


Kisithliklar

o Genomik alanindaki gelismeler bir ¢gok hicre ici yolagin daha fazla aydinlanmasini
ve protein-protein etkilesimlerinin anlasiimasini sagladi.

o Hucre yuzeyinde henuz kesfedilmemis veya etkileri net olarak anlasiimayan, standart
tedavilerin etki etmedigi bir cok protein yapi mevcut

o Hicre ylzeyindeki etkileri belirgin olan buyUk biyolojiklerin hiicre igindeki etkileri
indirekt ve kisitli

160
M Extracellular 138
5 M Intracelular
120 u Other
100 92

Number of therapeutic peptides
entering clinical study
oo
(=]

60
39
40
20 7
0 1
0
1980s 1990s

Tsomaia N. Peptide therapeutics: Targeting the undruggable space. European Journal of Medicinal Chemistry xxx (2015) 1e12



Kisithliklar - Algoritma

o Yeni alternatiflerin yeri, basamaklandirma, alt gruplara gore tedavi

Table |. Overview of the currently available biologic DMARDs for the treatment of rheumatoid arthritis

Name Target Format Mechanism Administration Approximate
half-life”
Etanercept TNF Recombinant human fusion Works as a decoy receptor. It sc. injection once (50 mg), 3-6 days
protein of the TNF receptor binds to soluble TNF, blocking  or twice (25 mg) a week
and the Fc portion of IgG1. the binding to its receptor
Adalimumab| TNF Fully human IgG| MAb Binding to TNF sc. injection 13 days
once every second week
Infliximab TNF Chimeric murine-human lgGl Binding to soluble and mb iv. infusion every 4-8 weeks 9 days
MAb bound TNF
Golimumab TNF Fully human IgG| MAb Binding to soluble and mb sc. injection once a month or iv. 13 days
bound TNF Infusion at 0 and 4 weeks,
thereafter every 8 weeks
Certolizumab- TNF Humanized pegylated ant-TNF  Binding to TNF sc. injection 14 days
pegol Fab' fragment once every second week
Anakinra IL-1 Recombinant human IL-1 Binding to IL-1 type-I sc. injection once a day 4-6 hours
receptor antagonist receptor
Tocilizumab IL-6 Humanized recombinant IgG| Binding to soluble and mem- iv. infusion every 4 weeks 10-13 days
MAb brane bound IL-6 receptor
Rituximab B cells  Chimeric murine-human IgGl Binding to CD20 and depletion  Two initial infusions 14 days 18 days (range:
MAb of CD20+ B cells apart. Courses may be repeated  5-76 days)
every 6 months or more
frequently depending on
disease activity
Abatacept T cells  Recombinant human fusion Binding to CD80/ CD86, iv. infusion every 4 weeks or sc. I3 days (range:
protein of the extracellular blocking T-cell co-stimulation injection once a week 8-25 days)

domain of CTLA-4 and the Fc
portion of IgG1

Non-biologicTofacitinib Janus
kinase (JAK)

Biosimilar agents

inhibitor
e

Inhibitor of intracellular Oral twice daily

signaling pathways

Vivar N, Van Vollenhoven RF. Advances in the treatment of rheumatoid arthritis. FLOOOPrime Reports 2014, 6:31 (doi:10.12703/P6-31)



Stabilite — saklama kosullari
S

o 19G,>lgG;
o Oda isisi
o Lyofilizasyon?

Nergarrd MS et al. Stability of Monoclonal Antibodies at High-Concentration: Head-to-Head Comparison of the IgG1 and IgG4 Subclass. Journal of Pharmaceutical Sciences Volume
103, Issue 1, pages 115-127, January 2014
Breen ED et al. Effect of Moisture on the Stability of a Lyophilized Humanized Monoclonal Antibody Formulation. Pharmaceutical Research September 2001, Volume 18, Issue 9, pp
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Genelde oda ısısında 24 saat stabil


2 muslugu kapatmak
_

bispecific antibody conjugates
bispecific Fc and Cy3 fusion proteins

taFv-Fc Di-diabody scDb-Fc scDb-Cy3 scFv-Fc-scFv HCAb-VHH scFv-kih-Fc scFv-kih-Cy3

bispecific fusion proteins

scFv;-albumin scDb-albumin taFv-toxin DNL-Fab, DNL-Fab,-lgG

KO S a¢

DNL-Fab,-lgG-cytokine,

v v

Tandemab
common
LC

sVD-lgG 2in1-lgG

¥y




Maliyet

Approximate US$/year

Adalimumab Qweek 13,000 Qweek- 26,000
Abatacept 750 mg 22,000 1000 mg 29,000
Etanercept 13,000

Infliximab 3 mg/kg 13,000 5 mg/kg 22,000
Rituximab Q1 year 11,000 Q9m 15,000

MTX 15 mg 400 20 mg 600




TEAR: Study Design

IE: Immediate MTX + ETN (n = 244)

.5 IT: Immediate MTX + SSZ + HCQ (TT) (n = 132) E
g N MTX  SE*: MTX or step-up to MTX + ETN (n = 225) 2
& S
MTX  ST*:MTXor step-up to TT (n = 124) T

ey g

Week 0 - 60 72 84 102t Y

e o s

BL (28% [n = 89] had LDA 476 patients (63%)
[DAS28 <3.2] and stayed on completed
MTX monotherapy) 102 weeks

Mean DAS28 from week 48-102 was primary endpoint.
*Step-up from MTX to ETN or SSZ + HCQ at week 24 if DAS28 23.2; tX-rays of hands and feet at BL, weeks 48 and 102.
TEAR = Treatment of Early Aggressive Rheumatoid Arthritis; SSZ = sulfasalazine; HCQ = hydroxychloroquine; TT =

triple therapy; BL = baseline.
O’Dell JR, et al. Presented at: 2011 American College of Rheumatology (ACR) Annual Meeting; November 5-9, 2011;
Chicago, IL. Abstract 1696.



TEAR: ACR20/50/70 Responses
at Month 6 and Year 2

90 - BE BT B SE ST

Subjects in Study
Meeting Criteria (%)

Month 6 Year 2 Month 6 Year 2 Month 6 Year 2
(646) (476) (646) (476) (646) (476)

ACR20 ACRS0 ACRT70

early benefit to aggressive treatment
(but similar outcomes at 2 years, regardless of regimen)

Moreland LW, et al. Arthritis Rheum. 2009;60(Supp! 10):1895.



TEAR:
Radiographic and MRI Changes

« 474 patients with radiographs mean TSS change at
102 weeks:

— |E (105 patients) = 0.48
— IT (45 patients) = 2.12

« Percentage with no progression = 80% MTX/ETN,
significantly better than triple therapy

TNFIs have positive effects on
radiographic and MRI change

Moreland LW, et al. Presented at: American College of Rheumatology Annual Scientific Meeting;
November 7-11, 2010; Atlanta, GA. Abstract 1368.



Inadequate Treatment and Response
to Therapy in RA

- 5864 PA Medicare and PACE patients with RA (1996-2004)
— Seen by rheumatologists: 33% in first 12 months
— DMARD use
« 70% were NOT on any DMARD; 27% no therapy at all

« 30% overall

~ 53%: if seen by a rheumatologist in baseline period

— Only 8%: rheumatologist primary prescriber of DMARD therapy
» DMARD use increased over time

— Overall 24% (1996) = 43% (2003)

« 30% of patients failed to respond to anti-TNF therapy adequately

« Continued need for new therapies

PACE = Program of All Inclusive Care for the Elderly.
Schmajuk G, et al. Arthritis Rheum. 2007:57;928. Mewar D, et al. Br J Pharmacol. 2011;162(4):785-791.



Targets

« JAK
« SYK
Yeni hedeflerle de basari orani benzer
* BTK ACR 20, 50, 70
- PDE4

« P13K



Hasta uyuncu
S

o Uygulama guglugu
o Uygulama frekansi



Tekrar maliyet
S

BiYOLOJIK ILAC

Etken maddesi niteliginin ve kalitesinin belirlenmesi i¢in imalat siireci ve kontrolii ile
birlikte fizikokimsayal biyolojik testler kombinasyonu gerektiren ve biyolojik bir kaynaktan
imal edilmis ya da esktre edilmis tirlindiir.

Bu Urtnler;

Immunolojik iiriinler,

Kan urinlerti,

Rekombinant DNA teknolojisi prokaryotik ve okaryotik hucrelerde, transforme memeli
hicreleri de dahil olmak tzere biyolojik olarak aktif proteinlerdeki kodlayan genlerin
kontrolli ekspresyonu, hibridoma ve monoklonal antikor yontemleri ile elde edilen Grtnler,
Tleri Tibbi Tedavi Uriinleri,

Etkin maddenin dogrudan kendisinden tiiretilmedigi reaktifler; kiiltiir ortami, dana fetiis
serumu, katki maddeleri, kromatografi vb.

BiYOBENZER ILAC

Ruhsatli biyolojik referans bir ilaca benzerlik gosteren ilaglara verilen addir.
Biyobenzer Urtinlerin etkin maddeleri, ilgili biyolojik referans ilaglarin benzeridir.
biyobenzer ve biyolojik referans ilaglar genel olarak ayn1 giicte ayn1 hastaligi tedavi etmek
amaciyla kullanilir.
Biyobenzer ilaglar sadece ticari ismi, goriiniis ve ambalajlama 6zellikleri acisindan, biyolojik
referans ilaglardan farklilik gosterir.



Biyobenzer

EEE
Infliksimab
U F 2B 00R: 05 EHE

Hepsini Seg | Secimi Iptal Et | Secilenleri kargilagtir...

n

Kullamildigi Miistahzarlar | Firma | Miktar | Recete | Durumu | Fiyat Kamu Fiyat | Birim Fiyat | 3/0 | Resim

[[] REMICADE KONSANTRE I.v. INFUZYOMN | MERCK SHARP | 100 mg | Beyaz Ithal 1.033,38 609,589 | 609,6900 /flakon | ORIIINAL
(;@ZELTTSf HAZIRLAMAK foN LIYOFILIZE | B DOHME
TOZ T(;EREN FLAKON 100 mg 1
flakon/kutu

[[] REMSIMA TV KONSANTRE INFUZYON CELLTRIOMN 100 mg | Beyaz | Yerli 1.013,63 598,04 | 598,0400 /flakon | ORIJINAL
COZELTISI iGIN LIYOFILIZE TOZ ICEREN | HEALTHCARE
FLAKON 100 mg 1 flakon/kutu




Blyobenzer mi Bagka alternatitler

|

|

Martin
*Endikasyon onayl olmamakla birlikte diinya genelinde YBMD tedavisinde yaygin olarak kullaniimaktadir.

Anti VEGF

CATT: Conclusions; Ranibizumab
and bevacizumab had similar
effects on visual acuity over a two-
year period. Treatment as needed
resulted in less gain in visual acuity,
whether instituted at enrollment or
after one year of monthly treatment.
There were no differences between
drugs in rates of death or
arteriothrombotic events. The
interpretation of the persistence of
higher rates of serious adverse
events with bevacizumab is
uncertain because of the lack of
specificity to conditions associated
with inhibition of VEGF.

Bevacizumab* birim maliyeti: 37 TL
Ranibizumab birim maliyeti: 1205

Barkod 8699505762821
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Fiyat 2.043,55
Fiyat Tarihi 07.08.2012
indirimler %41 [ %1,5
Kamu Fivatl 1.205.69
Kamu Odenen 1.205,69
Depocu Fiyati | 1.673,23+xov
(indirimli) (987,21 +kov)

imalatc Fiyah

(indirimli)
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1/ 0-0rijin
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1.632,98+xov
(963,46+xov)
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r Age-Related Macular Degeneration: 2-Year Results. Ophthalmology. 2012 Jul; 119(7): 1388-1398.
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Sonuc

o Karsilanmamis tibbi ihtiyaglara hizli ¢ozumler

o Yetim hastaliklarin tedavisi

o Hastalik mekanizmalari ve hicre ici yeni spesifik hedeflerin kesfi
o Bu hedeflere yonelik tedavilerin geligtiriimesi
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