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ABSTRACT

The monoclonal antibodies can selectively targetifip molecules, proteins or receptors in the begyponsible
for pathogenesis of a particular disorder. Somelkiyes play key role in the development of proétare
diabetic retinopathy, neovascular age related naaégeneration, glaucoma and many other inflanmpato
conditions of eye. Monoclonal antibodies againsGfEand TNF-alpha such as bevacizumab, ranibizumab,
infliximab and adalimumab have been used to comtemvascularization and inflammation in eye with
significant positive results whereas others haeshsed to target CD20, CD52, CD11a, and IL-2.grbeiing
interest in these drugs with current progress aidohnology and genetic engineering has kindletveact
research and with more understanding of the maedadsis of many ocular disorders these antibaalies
being explored in a variety of different patholadiconditions of the eye. Various sight threatersegous
eye disorders which are resistant to the conveatiaxailable therapy have responded favorably éseh
drugs. Despite the limitations of high cost andartainty around long term safety profile, rationaé of the
monoclonal antibodies holds immense promise in igament of various ocular conditions.

INTRODUCTION specific antibody producing spleen cells. The syl
Various growth factors and cytokines are involved ifused cells or hybridomas are selected by thelitytn
cellular and vascular proliferations in the eyem8af grow in a medium made hostile for other non-hybrid
these are also involved in the pathogenesis oéreifit Cells. The selected hybridomas are then screerred fo
ophthalmologic diseases. One way to regulate thearticular antigenic specificity and further usext f
molecules or their receptors is to target themutho Producing monoclonal antibodies.

specific antibodies. Older ways of producing ardibe
for targeting such specific endogenous molecules h
certain limitations. Normally the immune syste
produces different types of antibodies with varyin
affinity in response to a single antigen. It wasassary
to narrow this natural polyclonal antibody produgin

response to antibody production of one type witiglsi quced with cviopl q lei of th

specificity. The production of the antibodies byliea proguced with cyloplasm and nuciei of more than one

methods also gave limited yields as the tissuegioh cell, which later was transformed into a stablefusell
with a single large nucleus. But all cells do natef and

they were grown had a particular fixed lifespaneTh . .
introduction of monoclonal antibody (mAb) - theven in the population of fused cells most arectks

required antibody of a single class with particulgyhiCh are the fusion of two cells of a single patgpe

5|ybridoma productionSuccessful fusion of one somatic
ell with the other, producing hybrid cell or
eterokaryon, was done in the early 1970s. Therfusi
f membranes of the two cells was facilitated bgrdg
such as inactivated enveloped virus or polyethylene
glycol. Thus initially an unstable single hybridlagas

specificity and affinity, which could be easily an A-A or B-B) instead of being the hybrid product-gA

continuously produced- paved the way to overco f two different cell types. The needed smaller

h limitations. In 1975. Kohl Mil population of hybrid ce_lls has to be selected duhg
these limitations. In 1975, Kohler and Iesmnedma-unfused or non-hybrid fused cells. HAT medium

the first monoclonal antibody by fusing the Sp@cm}({consisting of hypoxanthine, aminopterine, and

antibody producing spleen cell with a continuousl . . . . :
dividing myeloma cel. hymidine) helps_ln selecting the hybrid cells otithis
heterogenous mixture of cells.

PRODUCTION OF MONOCLONAL The denovo pathway of nucleotide synthesis in

ANTIBODIES** mammalian cells can be blocked by aminopterinjia fo
The initial step in monoclonal antibody productioracid analog, present in the HAT medium. But thé cel
involves the fusion of immortal myeloma cells wile  can still survive by synthesizing nucleotides using
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salvage pathway which involves the enzymeaf some diseases, especially cancers. The molecular
hypoxanthine-guanine phosphoribosyl transferagmthways, initiated by vascular endothelial grofatitor
(HGPRT) and thymidine kinase (TK). Mutation in ongVEGF), platelet-derived growth factor, integriretc

of these enzymes can block this alternate salvagee the current topics of interest in developingj-an
pathway necessary for the cell survival. angiogenesis treatment options. The development of
mAbs has specially made a paradigm change in the
n|%anagement of tumors by targeting the tumor
angiogenesis. They are also being increasingly irsed
other fields of medical science, including ophthallogy

and have become an important alternative therapeuti
choice in some serious ocular conditions. Sombexe
mADbs such as ranibizumab, bevacizumab, infliximab,
and adalimumab can control neovascularization and
inflammation. They have found very effective
Screening of hybridomaNot all hybridomas finally application in ophthalmology, especially in angioige
produced, secrete the antibodies specific for @inget and inflammatory conditions. Rituximab, daclizumab,
antigen. Some of the hybridomas may producgfalizumab, and alemtuzumab have also shown to be
antibodies specific to unwanted antigens. Foresing effective as adjunctive therapy in various ocular
desired antibody producing hybridomas usually ELIS@roblems in many preclinical and early clinicaldés?

and radioimmunoassay techniques are applied.

The myeloma cells used for the purpose of monotlo
antibody production are HGPRS0 cannot grow by using
the salvage pathway in HAT medium. Spleen cellsdlwh
have limited growth capacity) primed with partiaula
antigen are fused with the HGPRMyeloma cells. Only
hybridoma clusters survive the HAT medium after07-1
days. Single cells from such clusters are propdgate
maintain the monoclonal nature of the antibody.

Angiogenesis plays an important role in the pathegis
Antibody productionOnce the hybridomas producingof many ocular disorders including neovascular age-
antibodies of the particular antigen specificitye arrelated macular degeneration (AMD), proliferative
screened they are cloned again with restrictedidiiu diabetic retinopathy and glaucoma. Inflammation,
to get the monoclonal culture. Then these are giownhypoxia and ischemia are some of the proangiogenic
the tissue culture flask to produce the desiredanional  factors, which induce the formation of new bloodseds.
antibody. In the tissue culture medium monoclond/EGF, a key regulator of the angiogenesis pathvsay,
antibodies are produced in low concentrations (@D-1 increased during these states. It selectively braigput
pg/ml). Production rate is higher in the ascitigidl significant changes in the endothelial cells winntaract
medium of histocompatible mice, from which thewith pericytes and the matrix molecules leading to
monoclonal antibodies are separated later ellular proliferation and migration. It is alsovary
chromatography. Several other techniques have bggient mediator of vascular permeability. Precihand
evolved for the higher rate of production of thelinical research has established the importart ofl
monoclonal antibodies. VEGF in the pathogenesis of choroidal
neovascularization (CNV). It is the main mediatér o

"}if'_[ial mAbs vr;/ere of :jngrirrl]e origirl; k?“t the;:}vyeresshe IproIiferative diabetic retinopathy and macular edem
efficacious when used in human beings. Their use aM%noclonal antibodies blocking VEGF have

produced unwanted immunogenic response. The Us&.glq | tionized the management of proliferative

gene';ic engineering with advanced biotechnoI0(g1r3é,[ino'oa,[hy and neovascular AMD. When given as
techniques furthgr helpgd to overcome these p_rdjlemtravitreal injections they decrease the prolifieraand

by progresswgly increasing the substitution ofrﬁwme leakage from choroidal neovascular lesions and inelp
sequences .W'th the human parts of the a_nt|bod3s T@rresting the disease process and improving vision.
made possible the development of the mixed humaﬁ?’;mibizumab and bevacizumab are the two main VEGF

murine (chimeric) mAb, and later the fully human,inior mabs currently being used in various @eul
monoclonal antibody. The generic name of a mon@tloryic ) qers

antibody ends with "(-mab)". The name is further

specified by "(-ximab)" if it is chimeric (mixednd "(- Tumor necrosis factor-alpha (TNF-&) and interleukin
umab)" if it is human monoclonal antibody. Curhgnt (IL-1) are important inflammatory mediators. TNEsa
more than twenty mAbs are available for use inotai a cytokine produced by macrophages and many other
cancers and inflammatory conditions and hundreels aells. It plays a vital role in endogenous immuesection

under development. and inflammation. It also induces the expressiattoér
proinflammatory cytokines and adhesion molecules. |
RELEVANCE IN OPHTHALMOLOGY: has been implicated in various inflammatory coondi

The development of therapeutic monoclonal antitmdiéncll_Jding autoimmu_ne uveitig,. In experimgntal
(mAbs) provided many great advances in the treatmegutoimmune uveoretinitis, TNF-a is found to playogal
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role in inflammation and tissue damage. Levels oFTN regression with laser alone. The combination oéras
4 have been found to be raised in ocular fluidssexdm photocoagulation and intravitreal bevacizumab igec
of patients with uveiti€. Serious cases of pan-or-seems to be well tolerated, induces fast regression
posterior uveitis have conventionally been treatétl aggressive zone-1 retinopathy of prematurity withou
systemic corticosteroids and other immunosuppressiketinal detachment and is well toleratééMore studies
drugs such as cyclosporine, tacrolimus, methotegxawill be needed to establish its role as the fingt therapy.
mycophenolate mofetil, azathioprine etc. Patiert® w

are unresponsive to these interventions can begBdnaShort term improvement m visual acuity W'th.
with TNF-alpha inhibitors, such as infliximab andneovascular AMD can be achieved by three consezutiv

adalimumab. monthly |_r11ect|on§ of intravitreal bevamzumélh_ong_er
prospective studies are needed to see the efficacy
CD20, CD52, CD11a, and IL-2 are some of the othsustaining this positive result.

molecules which are significantly involved in the

pathogenesis of many ocular disorders and many mA%gvacnzgmab h'as also been used in selec_t pa‘gemhts W
are being tried to target these for effective thgra Idiopathic persistent central serous chorioretitlopa
with encouraging results.

BEVACIZUMAB Monoclonal antibodies targeting the VEGF have been
Bevacizumab is a recombinant humanized monoclorngilving promising results in the management of
antibody which inhibits the binding of VEGF to itsneovascular glaucoma and wound modulation after
receptors, Flt-1 and KDR, on the surface of end@the trabeculectomy surgery. Their use has resulted in
cells. Itis safe and effective in patients witblerative  regression of the neovascularisation of iris arteraor
diabetic retinopathy who do not respond favorably tchamber angle and helped in the survival of bl€bere

pan retinal photocoagulatidit.can be used as an adjuncis better control of intraocular pressure and inraproent

to vitrectomy in the management of severe prolifeega in symptoms. Topical bevacizumab has been
diabetic retinopathy (PDR). An intravitreal injamtiof successfully used in cases of early bleb faittrg.
bevacizumab seven days preoperatively has begierestingly when used for other ocular problenith w
suggested as a new strategy for the surgical tegdtai no previous diagnosis of glaucoma or ocular
severe PDR because this can help in smoother &rd saypertension multiple intravitreal anti-VEGF injierts
surgery by reducing retinal and iris neovascul@iora have led to sustained increase in IOP sometimes
thus providing better anatomical and functionalequiring IOP lowering theragy.

outcome® Intravitreal injection of bevacizumab can
effectively treat diabetic papillopathy. After digtic
vitrectomy it can reduce the need of repeat vitnegt
indicated for recurrent vitreous hemorrhageé.

One study for the management of retinal angiomatous
proliferation suggests that bevacizumab if givammgl
with photodynamic therapy produces synergisticatffe

_ . _ and the required rate of the intravitreal re-infgts may
Myopic maculopathy is one of the leading causes gkcreasés

subfoveal choroidal neovascularization (CNV) among

elderly patients. Intravitreal bevacizumab careteffective Increased VEGF, with inflammation and fibro vascula
for subfoveal and juxtafoveal CNV in highly myogiges ~Proliferation, plays an important role in the deyehent
but the outcome may not be sustained for long terch  ©f the pterygium. The over expression of VEGF in
becomes insignificant by the end of the second. year Pterygium tissue and the growth of blood vessetsbea
exudative ARMD multiple injections of bevacizumaygreated with subconjunctival bevacizumab. Blockafle
produced improvement in visual acuity but th&/ EGF after a single subconjunctival injection of

improvement could not be sustained after two yats. ranibizumab or bevacizumab caused prompt regression
of conjunctival microvessels in the eyes with infied

Bevacizumab has been used successtully for maculgt,yqium or residual pterygfaBut it was not found to
edema and intravitreal bevacizumab is as effecie be effective in preventing recurrence of pterygiea

triamcinolone acetonidg for refractory uveitic_ ojdt study, when bevacizumab was given as single
macular edem# Resolution of macular edema in a Casgy 5 gperative subconjunctival injection to evabuits

of Coqts disease has also been reported witlvitnegal efficacy as an adjunctive therapy for primary paiuyn
bevacizumal: surgery, there were no statistically significaffiedlences

It can be used as adjunctive therapy in advanceeigarding reduction in recurrence rate or early
retinopathy of prematurity (ROP) to facilitate leett postoperative conjunctival erythema, lacrimation,
outcome along with the standard laser photocodgulat refractive astigmatism, improvement in visual aguit
and surgery especially in cases with incompleteorneal epithelial defects, or photophobia betwien
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case and control groupsOne study though showedNFLIXIMAB

bevacizumab to delay the recurrence by inhibitimg t nfliximab is a chimeric anti-TNF-alpha monoclonal
growth in impending recurrent pterygitih. antibody containing a murine TNF-alpha binding oegi

Comeal neovascularization is a very importantfagkor 21 human 1gG1 base. It has been tried successiully
various pathological conditions of eye.

for graft failure after corneal transplantation.
Bevacizumab has been used effectively forimprovémat has been effectively used for managing the cédirg
of prognosis in high-risk corneal transplantatioithw yyeoretinitis in Behget's disease. There is sigaift
pre- and postoperative corneal neovascularizatiogduction in inflammation, improvement of visualiy,

Subconjunctival, perilimbal, and intrastromal injen  and decrease in ocular complications and relaptfe wi
of bevacizumab have been well tolerated without afifliximab therapy as compared to conventional

significant side effect therapy3® Non-infectious scleritis, a serious
inflammatory condition, can respond to infliximahewn
RANIBIZUMAB the conventional therapy with systemic steroidads

Ranibizumab is a recombinant, fully humanizedffective. A favorable clinical response can bdead
monoclonal anti-VEGF-A antibody. It prevents thén three months and the remission can be maintained
interaction of VEGF with the endothelial cells thusyith repeat monthly infusion®.In severe ocular
inhibiting cellular proliferation, new vessel fortien  rheumatoid disease, episcleritis can progreststtige
and vascular leakageéntravitreal anti-angiogenic of scleromalacia perforans. Infliximab accomparbgd

treatment with ranibizumab can significantly desea methotrexate and prednisone can produce dramatic
the intraocular VEGF expression below physiologigemission in such conditich.

levels compared with controls. This effect persfets

as long as 4 weeks after each injection and iopged | NF-2alpha is also implicated as one of the factors
by consecutive retreatmefit. important for neovascularization. In preclinicaldies

infliximab was shown to reduce both the size are th
Intravitreal ranibizumab is effective in CNV assaed leakage of laser-induced choroidal neovasculaniségi
with idiopathic central serous chorioretinopathyintravitreal infliximab can help in control of neascular
However, residual intraretinal or sub retinal flseems age-related macular degeneration though sufficient

to persist along with the increased choroidadtudies have not yet been conducted for this itidic4?
permeability. It has been found to be effectiviCV » _ o _ _
associated with punctate inner choroidopathy argfliximab is effective in treating Vogt-Koyanagigrada

improvement in vision was observed. On recurrerice ¢iS€ase, and can be the steroid sparing &géncan
choroidal neovascularisation in such case addition@SC be effective in treatment of retinal vasctlanors.
ranibizumab injections can be safely and succagsfulVhen givenin a case of macular cavernous hemargiom
repeated®2A case of CNV in association with retinalth€ré was marked involution of the tumor and
astrocytic hamartoma was seen to respond favotablylMProvement in visual acuity.

intravitreal ranibizumaB It has shown positive results other ocular conditions where infliximab has been

as monotherapy in the management of retingkectively used are refractory retinal vasculiige to
angiomatous proliferation in age related maculafarcoidosis, diffuse subretinal fibrosis syndrome,
degeneration. Intravitreal ranibizumab reducesrile jdiopathic sclerosing orbital inflammation (myosijti
of loss of vision and increases the chance of iWipgd when given along with methotrexate and sight

visual acuity compared with no treatment Ofhreatening thyroid associated ophthalmopafy:4e4
photodynamic therapy for selected cases of subfovea

choroidal neovascularization (CNV) in age-relateDALIMUMAB

macular degeneration (AMD}In myopic choroidal - Adalimumab is a fully human IgG1 monoclonal antijod
neovascularization, intravitreal ranibizumab praBic ihat specifically binds to tumor necrosis factoNFl)-
mproven;ent in visual acuity and reduces reting{|pha. Apart from directly inhibiting TNF-alpha &ty
thickness: it also induces the apoptosis of TNF-expressing
It has also been shown to be effective in idiopatitinal Mononuclear cells. It is given subcutaneously.
vascul_|t|s, aneurysms, neuroretinitis, a?d Coaq;sfai;e Adalimumab seems to be an effective and safe tiierap
associated with muscular dystrophy! Intravitreal for the management of sight threatening refractory
ranibizumab can be used safely in the treatment Qfeitis and may help to reduce the use of concamita
cystmd ma;cular edema associated with retinitigamunosuppressive drugklt is effective in juvenile
pigmentosé’ idiopathic arthritis-associated chronic anterioeitis
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and psoriatic ocular inflammation. It can be ae@ive been found to be effective in recalcitrant ocuieairicial
alternative in treating severe nodular scleréigoemmon pemphigoid when given along with intravenous
ocular manifestation of rheumatoid arthritis - esgy  immunoglobulint®

in patients who do not respond to conventionatineat

of steroids and DMARDS 5253 OTHER ANTIBODIES

Daclizumab is a humanized IgG1 monoclonal antibody

Adalimumab can also be a good alternative in thoge ' i e with the alpha subunit of the interiasR

patients also who are hypersensitive to inflixi " receptor. It can effectively control recalcitrantutar

without hypersensitivity if the initial ocular respse to inflammation and can be used long term in childned

. o ) |
one antibody starts d|m|n|sh|ng. after somgtlme, tha?dults as corticosteroid sparing agent to industased
clinical recovery can be maintained by switching tg

SR ; )
another antibody. This kind of switching betweea thremlssmnﬁ. High-dose intravenous daclizumab has been

L . shown to be effective in the treatment of juvenile
antibodies may also help to control systemic symgto : . . " . ) e
_ e es idiopathic arthritis-associated active anterior itigé
and allow easy administratioh!

Daclizumab has been found to be a safe and eféectiv
RITUXIMAB therapy iq mqs'F patientgiwith birdshot retinqpathy,
{esultlng in vision stabilization and resolution of
inflammation® It has also been found to be effective in
decreasing the intraocular inflammation in Vogt-
goyanagi-Harada's disease, bilateral idiopathic
Hanuveitis and bilateral idiopathic intermediateitis.”

Rituximab is a chimeric anti-CD20 monoclona
antibody. It has a uniqgue mode of action and cdnda
the inhibition of CD20+ cells via multiple mechamis.

It can act directly by complement-mediated an
antibody-dependent cell-mediated cytotoxicity, an
indirectly by bringing about structural changesA few other mAbs which have been tried for ophthialm
apoptosis, and sensitization of CD20 cells toonditions areefalizumab, altemtuzumab, and
chemotherap¥y® Rituximab has been shown to bebasiliximab. Efalizumab acts by binding to CD11a, the
effective in ocular adnexal lymphoma as most o$¢he alpha-subunit of leukocyte function antigen-1 (LEA-
are low grade, B cell, non-Hodgkin's lymphoma. Beni By inhibiting the binding of LFA-1 to ICAM-1,
lymphoid hyperplasia of the orbit and vitroretinakfalizumab interferes with the adhesion of leukesyt
lymphoma have responded favorably to this d¥ifjlt to other cell types and the migration of T lymphesy
has shown to cause regression in untreated mucogalsites of inflammatior?: Basiliximab is a chimeric
associated lymphoid tissue (MALT) lymphoma but nenonoclonal interleukin 2-receptor antibody and litisi
positive result was observed in relapsing patiér@ne T-cell proliferation. Alemtuzumab targets CD52, a
study describes the complete response in a patient protein present on the surface of mature lymphacyte
primary conjunctiva lymphoma with conventional dos

There is not enough literature on the use of teses
of rituximab without appreciable toxicity. g 8

in ophthalmology but these drugs have been explored
Remission has been achieved in refractory bilaterial a few ocular disorders. Efalizumab has beeul tin
retinal vasculitis, a dangerous complication otesysc  resistant uveitis. Alemtuzumab has produced pa@sitiv
lupus erythematosus (SLE) through rituximab-induceg@sponse and sustained useful vision during follgw-
B-cell depletiorf! Rituximab has also been effectivelyin cancer-associated retinopathy and optic neungpat
used to produce rapid improvement in symptoms of Basiliximab, when compared in a study with
progressive, corticosteroid-resistant thyroid-asged Cyclosporine for safety and efficacy after penétat
ophthalmopathy with effective resolution of orbitafisk keratoplasty, showed a lower efficacy in preirey
inflammation and dysthyroid optic neuropath@linical immune reactions though the side effect profile was
improvement has been seen with rituximab therapy hetter’®

refractory ophthalmic Wegener's granulomatésis.

Rituximab is effective in reversing papilledema an&ONCERNS

cerebral sinus thrombosis, and preserving thewisio One of the biggest limitations in the use of mAsbtheir
antiphospholipid antibody syndrome patients reststahigh cost, and this factor becomes more relevartht®

to treatment with systemic steroids and immunodlobu developing countries where majority of the common
The safety profile and compliance is also foundi¢o people can't afford these. The safety concernsdaua
better®* It produces positive improvement in Sjogrerihe ocular use of mAbs pertains to the inhereks rid
syndrome as B cells are also important in path(gjenethe intravitreal route of administration, oculaxitities

of this disorder. Severe keratoconjunctivitis siccaf the particular mAb, and the systemic side effethe
refractive to conventional treatment can resporfisks with intravitreal injection procedure for mAb
favorably upon treatment with rituxim&blt has also administration are as for any other drug. As faloaal
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toxicity of the drug is concerned different typefs 03. Edwards PA. Some properties and applicationsoofational
adverse drug reactions have been reported asepasesr ~ @ntibodiesBiochem J1981;200: 1-10 .
in the medical literature such as severe ocul4r Janis K. Immunoglobulins: structure and functidom.

. . . - . Immunology. Allen D (ed), 8ed, WH Freeman & Company,
inflammation, retro bulbar optic neuritis, non-aitte New York%w: 107_(42_) pany

anterior ischemic optic neuropathy, corneal metinel 5 Rogrigues EB, Farah ME, Maia Kt al. Therapeutic

toxicity, isolated sixth nerve palsy,&t¢>"5""But these monoclonal antibodies in ophthalmolo§yog Retin Eye Res

case reports have been infrequent and overalldhiao 2009; 28: 117-44.

use of the mAbs is without significant adverse tieas 6. Bressler SB. |3tr0thCti0ni Undefstta_nding the rC:fe
H angiogenesis and antiangiogenic agents in agedaizdcular

and relatively safe. degengeratiomphthalmolg]ZO%Q; 1169(10 Supgl): S1-7.

There can be a development of immunogenic reacti@n P | Murrayl, R R Sivaraj. Anti-TNF- therapy fovaitis:

to the antibody. The mixed monoclonal antibodiegsha ~ Beheet and beyonéye2005; 19: 831-3.

a greater propensity to induce immunogenicity ande 8. Erdol H, Turk A, Akyol N, Imamoglu HI. The resslof

alleraic reactions than the humanized ones intravitreal bevacizumab injections for persistent
9 ) neovascularizations in proliferative diabetic repathy after

After intravitreal administration, the mAbs haveehe  Photocoagulation therapRetina2010; 30: 570-7.
9. dilLauro R, De Ruggiero P, di Lauro R, di Laur®,NRomano

detected in the systemic circulation so therepstantial MR. Intravitreal bevacizumab for surgical treatmefrgevere

of systemic ad_V(':‘rse _re_aCtiO_nS with th_eir use despst proliferative diabetic retinopathysraefes Arch Clin Exp
of the randomized clinical trials showing them éodafe Ophthalmol2010; 248: 785-91.
and devoid of systemic reactiofisviost of the clinical 10. Ornek K, Odurel T.Intravitreal. Bevacizumab Wiabetic
trials enroll a number of patients which is mucksle  PapillopathyJ Ocul Pharmacol The2010; 26: 217-8.
than that required to detect the incidence of arilyl-,Y,ehtPT, fYang CH, \t/antg CM-hlntraVltrﬁal beV_aCIZihn
. - lnjecuon for recurrent vitreous naemorrnage aftietbetic
uncommon adverse reaction. Spme unexpected chronlcvitrectomy. Acta OphthalmoR010: 8 (Epub ahead of print).
adverse effects can also be noticed after thegps dme ) ) .

. . . 12. Ruiz-Moreno JM, Montero JA .Intravitreal bevagimb to
around for a Whllg,_beca_use the restricted pgrrbd O treat myopic choroidal neovascularization: 2-yeatcome.
exposure in the clinical trial phases for safetydits Graefes Arch Clin Exp Ophthalm2D10; 248: 937-41.
cannot predict all the adverse reactions. So argknel3. Tao Vv, Libondi T, Jonas JB. Long-term follow-after
alert during the post marketing period should leeh multiple intravitreal bevacizumab injections forueative
when these drugs are actually being used in a Iargeggegelzagedgr%%w'ar degeneratignOcul Pharmacol Ther

. - . . 10; 26: 79-83.
population base increasing the chances of incidehce

. . 14. Soheilian M, Rabbanikhah Z, Ramezani A, Kiawdstaseri
potential adverse effects. Pharmacovigilance fes¢h 1 peyman GA. Intravitreal Bevacizumab versus

drugs during the initial years can further reassiiteeir Triamcinolone Acetonide for Refractory Uveitic Cyist
Safety during |Ong term use. Macular Edema: A Randomized Pilot StUdy.ocu'
Pharmacol The2010; 26: 199-206
CONCLUSION 15. Entezari M, Ramezani A, Safavizadeh L, Bassilia
. ) . Resolution of macular edema in Coats' disease with

The advent of mAbs in ocular therapeutics has ased intravitreal bevacizumabindian J Ophthalmol2010;
our alternatives in the armamentarium against sigie 58: 80-2.

threatening serious conditions of the eye which afié. Law JC, Recchia FM, Morrison DG, Donahue SRRERY..
resistant to the normal conventional treatmentiabla. Intravitreal bevacizumab as adjunctive treatment fo

. . . retinopathy of prematurity. J Amer Assoc Paedigtth@imol
With more molecular pathways being defined and the g; .1 icmus 2010: 14: 6-10.

drug Qevelqpmgnt proce;s getting reVOIUtIO_mzed bM Dorta P, Kychenthal A. Treatment of type 1 repiathy of
genetic engineering and biotechnology, newer ingmdrt  prematurity with intravitreal bevacizumab (AvastiRetina
receptors will be targeted in future by the monpalo 2010; 30 (4 Suppl): S24-31

antibodies. We can hope to see the emergencédenf sa8. Altinsoy HI, Mutlu FM, Giingér R, Sarici SU. Coinhtion
cheaper and easily administered monoclonal antisodi of Laser Photocoagulation and Intravitreal Bevatiab in

. . - - Aggressive Posterior Retinopathy of Prematu@iyhthalmic
afstt;etter alternatives for various pathologicabitions Surg Lasers Imaging010; 9: 1-5.
of the eye.

19. Ferraz D, Bressanim G, Takahashi B, Pelayesakatiashi
W. Three-monthly intravitreal bevacizumab injectcior
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