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PesuMe 
Boeed: yBewTMTe ce TeuIK opranMonouIKM 
3aboiyBaba kon ce 3HaNajHa npuna 3a cne 
IMnO BO cOBpeMeHWOT CBer. Co omeg Ha Toa 
uTO ja açpekTupaar paborocnoco6Hara noy 
namja, npeTCTaBYBaaT BHCTUHCKI npegm3BUK 3a 
npasnHO MeHaynpabe noBoneH MCXO� kaj 
namenTHTe. 

Llen: Aa ce HanpaBM nperneq Ha buonowIKMTe 
TepaneBTCKM npenapau KOM MOMeHTaNHo ce 

KopMCTaT IM Ce Bo þasa Ha MCTpaxyBabe 3a 
TpeTMaH Ha HeMHbeKTHBHM YBeMTM. 
Mamepujanu u Memoðu: npn nogroTOBKATa 
Ha oBoj DMTepaTypeH npermeg, npucTarMBMe 
KOH HeKOnKy basn Ha nogatoyM KaKo: PubMed, 
EMBASEn Ovid MEDLINE cO BHeCyBatbe Kny 
HM 36oposu: HeMHpeKTHBHM yBenTH, 6uanowxa 
Tepanmja n MMyHOMOAynaropHa Tepannja. Og 
A06neHTe nogaron u n36paBMe oHMe wTO 
CMeraMe AeKa ce HajpenesawTHM 3a npuKaxy 
Babe Ha MOMeHTaNHaTa cIMKa Ha OBaa oônacT 

9g o¢ramonornjara. 
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Abstract 

Uveitis is a significant cause of blindness in thE 
modern world. Considering that the working po 
pulation is mostly affected, it is a real challenge 
to propery manage patients with this condition 
Objective: To review the biological therapeutics 
currently used for the treatment of non-infectious 
uveitis. 

Materials and methods: In preparation of this 
literature review, we accessed several databa 
ses such as: PubMed, EMBASE and Ovid MED 
LINE by entering key words: non-infectious uve 
itis, biological therapy and immunomodulatory 
therapy. From the obtained data, we have selec 
ted those that we consider to be the most rele 
vant to present the current views of this field of 
ophthalmology. 
Conclusion: The treatment of non-infectious 
Uveitis is quite complex and often with an unpre 
dictable outcome. Biological therapeutic agents 
are the beginning of a new era that brings opti 
mism, but also new challenges in the treatment 
of these severe ophthalmic diseases. 



SaKITyyOK: TpeTMaHOT Ha HeHHoeKTHBHHTe 
SeTM e gocTa cNOKeH M YeCTO CO HenpeABA 

8 WCXOg buonouKMTe TepanesTCKM areHCH 
CE 324eTOK Ha egHa HOBa epa uTO HOCH oTH 
M3AM, HO M HOBM npequ3BHLM BO TpeTHaHOT 

0Bue TeuIKH OTaNMoNoIH 3aboyBaba. 

KyHH 36opoBH: HeMHeKTMBHM yBeNTH, 6uo 
OUKa Teparja, HMyHOMQAyTIaTOPHa TepaHja, 

STOOH3Hanorja 

BOBex 

HRE V IE W 

ieTMe3aegHwAKA TepMHH 3a ronem6pojeHTWTeTM KOM npeTCTasyBaaT HeKoj BMA Ha MHTpaokynapHa 
naMaLmja. Moxe Aa 5ugaT MHhexTMBHM, HeMHeKTABHM M 80 BMA Ha MacKapaFa-cAHApOMM. 

TRce Tpera oq HajvecTMTe npwyMHM 3a cnenwno BO Pa3eMeHUTe 3eMjM. logegarBO Ce 3ACTAneHn 
3ATa nona, nako HeKoH eHTMTeTM Ce noyecTM Kaj MauKAOT (HLA-B27 acoumpaMTe yBeTM) WiM 

eoHOT (yBenT acOLJMpan co jyeeHMneH nAnonarcKm aprpT) non. TnaBHO OBHe MHnaMaTopHM 
fonysabaja acpekTupaar paboTOCIOcO6Hara nonynaja, noMefy 20- 60 ronMHM, peTKo ce cper 
s3aT BO AeTCKa Bo3pact, HO Kaj HMB Haj4ecTO Ce AonToTpajHn, co Qpojn KOMIMKaLAA M penyk 

sZ Ha BWAoT [1). MHAgeHjara Ha ysevTTe ce npoueysa noMery 17 - 52 Ha 100 000 x91Tenm, 
a tesaneHLa Bo MHOry unpoKM rpaMun noMery 38 - 715 Ha 100 000 xATenn B0 3aBMCHOCT OA 

ajcKaTa nokann3amja [2]. 

ART ICLE 

Keywords: non-infectious uveitis, biological 
therapy, immunomodulatory therapy, pathophy 
siology. 

BoeKTMBHVTe yBenTH Ce nprHeTH GA HeKoj 5ManouKA paKTop, KaKo: BMpyc, Qaktepuja, raQa wnu 
rT, na HHBHOTO TpeTHpabe e eTHOnouKo co coonBeTeH aHTHMHKpobeH areHc. MackapaFa 

pOMMTe ce peKa MaHMoecTaLmja Ha HeKoja HeonnaIMa, Haj4ecTo MMOOM, KOj Ce npeseHTHpa 
TpaokynapHa MHonamanja, co uTO TpeTMaHOT e HacoHeH KOH pMMapHoTO HeornacTYYHO 

nyBabe. Cenak, HajvecT THN yBenTH BO passmeHMOT CBET, Ce HeMHexTMBHKTe. Ce CMeTaaT 3a 
seCNOUKA MeAupaHn 3a6orryBaba, kaj kOM HapyuyBabeTo Ha asTOTOnepawwjara KOH MHTPa 

RETOT. 

apHTe CrpyKTypu M HMyHonouka MYMAKDMja ce BO OCHOBa Ha naTocoM3MOnouIKAOT MexaHH3aM 
AsTOToNepaHjara KoH MHTrpaokynapHVTe CTpyKTypu ce nortIA Ha þaxroT UTO OKOTO e HMyHO 

SANeMpaH opraH, KOj e n3onupaH og KOHTaKTOT CO MMyHM T CACTeM npeky KpBHopeTMHaNHaTa 
Sea n T.H. MMyHonowka gesvjauja nospaaHa co npeAHara oHa KOMOpa (ACAID-anterior cham 

Ssocated immune deviation) [5] Hapyuysabero Ha oBVe ABe ronemn Gapvepu e nponpa 
O BacxynapHa AMnaramja, 3ronemeHa nepMeabIHOCT, Kako M xeMOTaKcHja Ha MHOnaMa 

Os KneTKA BO MHTpaoKynapHwTe CrpyKTHpM, npouecH og xOM nponanerysa KrinHw4Kara crnka kaj 

ETe BO TexoT Ha HBHaTa AAcbepeHLMjamja 

Sazs1gen KOHUENT Ha naToqH3HOJOIKH MexaHH3aM 
xj HeHH)eKTHBHH YBeITH 

MaTypaMja BO TMMycoT Ce 3anosHaBaaT CO 
eHVTe aHTMreHM M ,y4ar Kako na M npenO3HaBaaT KaKO CBOM M Aa He M HanafaaT. OHWe 

EaBTOgecTpyxTMBHM, bMBaaT yHMLUTeHM no naT Ha anoTO3a M 3aMorYeHM NO naT Ha aHep 
2 MeyToa HeKoja on T-xneTOTe Koja ro ns6erryBa OBOj npoyec, kako aBTOpeakTMBHa KNeTKa 

NSA TYuTeHa BO CMCTeMCxara MpKynaLmja. Tamy, HajyecTO og amjaHMe Ha aHTMreHCI npeset 
TcaGTe KneTIA, Taa TpnM npouec Ha aHeprmjau ce nocTMTHYBa T.H. nepnoepHa TonepaHuwja [6]. 

penen cuTyasuu (np. neHeTpaHTHa noBpega Ha OKOTO WI MMKpobHa MVMMKDMja), BaKBMTe 
EG akTMBMpaHM M CTMMyIupaHM og pa3MYHM BAOBM npoMHOnamaropH UMTOKMHV, TpnaT 
AC Ha AuhepeHMjaMja n KnoHaNHa exCnaH3Mja, npu uTO ce coanaBaat A8a TMna T-KneTKM: 

CNOWHMYKA OA TMn 17nT-nOMoIHMYKM OA TMN 1. Bo egeH MOMeHT OA OBaa npoMHonamaTopHa 
rea a cTMMyupaHM og pasnwH THNOBM JMTOKMHH T-n17 u T-n1 gobMBaaT yBeonaToreH no 

"an n no naT Ha MMIpanja (eHAoTeNHa apxepeHLIMja n eH3MMCKa Aerpanayja Ha exCTpa 
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uenynapHwOT MarpuKc) ja npo6wsaar xemaroperMHanHara bapuepa u ce MHpuTppaaT HTpac 
KynapHo . CaMwTe THe co3pasaar ronem bpoj xeMOTAKCHYHn akTMBHM Megnjaroph axesMBH/ 
MOnekynu KOM, nak, rM npuanexysaaT MHnaMaropHuTe KneTKM O� KpBHaTa Mpexa (MOHOLIMTM, He 
yTpounm, pasnwHM BMFoaM Ha T b-nMMbouwTM) npu uTO AononHuTenHO Ce nponnabovysa v 
onamaLujara. OFroBopoT 30TO yeenTMTe He ce cnyyyBaar kaj cexoja HAuBAya, HajsepojaTHC 
e Toa uTO BO TMMYCOT Ce co3naBaaT M TH. npupogHM T-perynaropHM KNeTKM KOM ro KOHTponnpaa 
npouecot aHTMreH-npeseHTaLMja u T-KneroYHa axtMBawja, Bpwejín cynpecuja Ha wcTMOT. KakO 
nopaFu nOCTOebeTO Ha T.H.ACAID, npeky nOKaNHWTe Makpoparu BO yBeara KOM ce BO KOMYHMKaLMja 
co MMyHOnowkMoT CMCTeM BO CHeseHKara M cTMMyNupaar axTMBamja Ha T-perynaropHM KTNeTK 
KOM BpwaT cynpecmja Ha yseonaroreHMTe T-nMM¢houuTM BO nepucþepHara uwpkynawja, a n AMpek 
THa cynpecHja Ha MHTpaoxynaphara MHþnaMauja [8]. OnHoCHo paMHoTexara noMefy nponHona 
MaropHWTe n aHTAMHDnamaropHMTe hakTopu e KIyHa 3a ogpxyBabe crabuIHa cocToj6a n cnpe 
4yBatbe Aa HacTaHaT aBTOMMyHO MeAupaHu yBewTM. 

Deyc 

lt6enne 

T-Ta 

NETEHRA 

Aerrr 

Mà TepaKETCRP eMK 

Teey 

pspag 
Tper Knna 

T-per: T peryaopeH uor 

TBZLja, 

eTaNia 

Lipynauja 

qpeoa a snAaMa 

KuacuYHH TepanesTCKH MOnaNHTeTH 

Mrpauja 

NUTpa 

CnMKa 1. Marou3MONoIKH MexaHn3aM Kaj HeMHDeKTHBHM yBeM M LyeNH% MecTa Ha genyBabe 

Ha oApegeHn papmakonouwKM npenapar 
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FA90Mapodar 

(1. ANTMreH-npeseranja Ha T-nMMOLTH-AHTH-CD80/86 H AHTI-CD20; 2. AKTMBaLHja KNOHaNHa 

excnaHsja Ha T-nHMþOu«TH-ATH-L-2R; 3. lpownpnaMaTop-m TONAH-ANTW-IL-1Ru AT-L-6;4. 
YseonaroreHn T-IMMþOLTM-KopTHKOCTepon�m n KOHBeHLJMOHanNHM IMyHOMOAynaropw; 

5. LuTOKHHH H XeMONAHM- AHTH-TNF-a H AHTHIL-17 
[KpenpaHo co: BioRender.com) 

lo3HaBabeTO Ha 5asvHMOT naTocou3MonouKM MexaHM3aM 3a HacTaHyBabe Ha HeMHheKTHBHMTe 
yBewTH e og KnyYHO 3HaYebe 3a qa ce pasbepar TepanesTCKMTe MOganwTeTM KOM AeHec ce KOpMC 
TaT BO TPeTMaHOT Ha OBMe 3aboyBaba. JlorwHO e geka npBa nMHMja Ha Tepanja 6u 6wne KopuTV 
KOCTepoWAMTe KaKo noTeHTHM aHTWMHHaNMaTopHM areHCM. HMBHara npMMeHa MOKe ga 6nne TO 
nMKaNHa, ocobeHo kaj npegHMTe yBeMTM, WIM nepu M MHTpabynbapHa kaj 3aFHM yBeMTH, KaKo M Kaj 
TeIKO KOHTPoNupaHM npenHM yBenTM. Bropa nnHMja Ha TpeTMaH BeKee BKSIy4yBabe Ha cHCTeMCKaTa 
KOpMTKOCTeponAHa TepaMja, ocobeHo kaj TeWKM 3aFHM yBeWTM WIM yBenTM KOM ce roneMa 3akaHa 
3a ncxonoT no BMAoT Kaj naumeHTOT. Cenak xpOHHHaTa ynoTpebata Ha KopTMKoCTepovaHa Tepa 



Se MOke Aa AoBenM go QpojH CMCTeMCKM M NOKanHM KOMNNMKauwn KaKo: diabetes mellitus, X4 
e0TeH3Mja, KyunHroB CHHAPOM, oCTeonop03a, rnaykoM M KarapaKTa [9). 3aToa kaj OHne nameHTM 
a Kon nocTOM noTpeba on ganrorpajHa aHTMMH)namaropHa Tepanja, a co yen Aa ce cnpevar 
ecakaHWTe eekTM Oq KOHTMHywpaHoTO KopMCTebe Ha KopTAKOCTepO�n ce 3aoYHyBa co MMyHO 
BOynaropHa Tepanmja. 
tHOMOAynaropHaa Tepanvja e nagenena Ha: KOHBEHLMOHanHa u CHcTeMCKM 6nanowKM Tepa 
neSTCKM areHcn. Bo KoHBeHLMOHanHa MMyHOMOAynaTopHa Tepanwja cnaraar: aHTHMeTabanwTH (Me 
oTpeKcar, asarMonpH, MHKOCþeHanaT MOPeTWN M nepnyHOMMA), MHxMbMTOpu Ha T-KneTKn (umKno 
cnopMH M TaKponMmyc) w ankwnupavKM arencM (MKNOcDOCpamu� M xnopaMbyun) [10). Kora KOH 
se-MOHanHara MMyHOMOAynaropHa Tepanvja Hema ga ro gane nocakyBaHMOT epexT M npM Hajro 
eMM A03BOneHM Ao3M, TOraus ce sanoHyBa co opAMHMpabe Ha 6nonowsA TepaneBTCKM areHCA. 

k3necT 

Npucran 
so 

TpeTMaHoT 
Ha 

HeHHeKTMB 
HM 

yoeTM 

CMCTeMCKa KoprwKOCTeponAHa 

NokanHa KopTMKocrepoAHa 
Tepanmja 

HREV IEW 

Tepanwja 

KONBeN;wOHaNHa,. 
MMyHOMOAynaropHa Tepanwja 

ARI |CLE 

5nonouUKM TepanesTCKH arencH 

CHCTeMCKH PHOIOHIKH areHCH BO TpeTMaH 
Ha HeHH)eKTHBHU yBeHTH 

CrmKa 2. CxanecT npucran Bo TpeTMaHoT Ha HeMHheKTMBHM yBewTM 

SnonouiKTe areHcM B0 OCHOBa ce TaprermpaHa MMyHOMoAynaropHa Tepannja kOH O�pegeHa MH 
DnaMaropHa Monexyna u ce co34aFeHM co peKOMPWHaHTHa AHK-TeXHONorMja. Ce Hapexysaat 
.54onoK Qnaejin ce cHHTeTA3MpaHM og nponykTM Ha xABM opraHM3MM. HajyecTo ce KopMCrar 
B0 KOMPMHauwja co Hexoj KOHBeHMOHaneH MMyHOMOAynarop [11] OBoj BMA Tepanja e nosHaT 
TDeceTMHa roFMHM BO MeAMMHCKaTa npakca n cnyxn 3a neKyBabe Ha ranem Gpoj aBTOMMyHM 
sabonyBaba, kako: peBMarongeH apTpuT, KpOHOBa 6anecr, ynyeparuBeH KonMT, ncopvjasa n nco 
MjarwyeH aprpur, MyTANa cKneposa wnn npeBeHja aA oTppnate TpaHcrnaHTHpaH opraH. 
Aonrn roqMHM HeMawe jacHn AokasM 3a 6eHeouTOT O4 KopwcTeHe Ha 6uonouKn areHcu npu He 
H)eKTMBHM ysewTM Aen oA HMB (HajuecTO WHXnQnTOpMTe Ha TyMop-HeKpoTM3MpauKnOT haKTop 
anpa) 6ea ynorpebyBaHM off-label BO oþTanMonoukara npakca. CTyAMwTe VISUAL I VISUAL I 
zanoa HacoKM 3a eþuKaCHOCTa M GesbegHocTa an TpeTMaHOT Co ananmmyma6 kaj axTHBHM M MHaK 
TMSHM HeMHpeKTMBHM yBeVTM, CO UTO OBOj neK CTaHa npBMoT ogo6peH npenapar 3a HenHheKTMBHM 
yBeTM On 6MonOUKMTe areHCA O� CTpaHa Ha AmepHKaHCKaTa areHja sa xpaHa n nexoBn [12,13]. 
lopanu MOXHMTe HecakaHM epekTM, KOM HeKOraw 3HaaT Aa bMAaT M cepuo3HM, npen Aa ce 3anoy 

Me cO KOj 6uIO WMyHOMOAynaropeH nex (BKyvyBajin rM u 6nonouKTe TepanesTCKA areHcu), He 
onxonHa e uenokynHa knMHKa eBanyaunja Ha onurara sapascTBeHa cOcToj6a Ha naweTOT. Taa 
SKIyysa: wsMKaneH nperneA, KpBHa cruxa, wcnwTryBakse Ha 6uoxeMMCKA M•pkepw 3a xenaranHa 
M 6yQpea yHKuwja, npoueHKa Ha KapgwoBacxynapHuoT M enAOKpMHMOT cHCTeM Ha nauwerTOT. 
npen oTmOYHYBatbe Ha Tepanwjara oA KnyYHa BaxHOCTen cKpMHMHr 3a: nareHTHa Tybepkyno3a, 
nC xenaTMTM, AeMnenMHM3MpaYKM M ManmTHM 3abonyBaba, CO ornen Ha TOa WTO MCTWTe MOKe na 

ce peakTMBMpaar noA AejcTBO Ha MMyHOMOAynaropHa Tepanvja. lopaFn oave npuvMHn npuMeHara 
Ha 6uonoUKM areHcM 3a TpeTMaH Ha HeMHþeKTMBH yBenTu 6apa xonncTWHKM npMcran u copaboTKa 
Ha opTaNMONoroT CO CheuwjanucTM OA noBeke rpaHKM Ha MenmMHaTa, ocobeHO peBMaTono3M M 
neavjarpu [14, 15]. 
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KuacnþIKauja Ha 6noIOMKH TepanesreKH areHcH 
3a nogobpo pasQupabe Ha MonekynapHMTe npoyech, Ha Koe HMBO AejCTBYBa KOHKpeTeH 6uonowKu 
areHc, TMe ce nogeneHM B0 cenyM KNac. 

1. aHTMINFa 

nywey 
Fab 

MNonUKCUMO6 

408eYKU 

AdanumyMo6 

lgG1-fc 

fanumyMa6 

lepmonusyMa6 
Emanepyenm 

3. avTH-CD 

PumyKcuMO6 

5uonoUKM TepaneBTCKM arenc 

ANmu-L1-6 

AHaNUNpa 
KaHaxuHyMa6 

TecoxusyMo6 

7 HTpaseHCKM 

a MMyHOrnobynMHM 

voseYNu 
Fab 

4, ceneABeH 

KOCHIMynauhaon maAynarop 

A6amoyenm 

HnnuxcUMa6 ABanumymab fonumyMo6 

5. 

2. aTH-IL 

ANmu-2 

TNFR2 

AoNTUayMO6 
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ANmu-ll6 

ToyunusyMo6 

Copunymo6 

epbepon 

HHmepdepoH-a-20 

HNmeppepoH-a-2b 

INmephepon-6 

1. HHXH6nTopu Ha Tymop HeKpoTH3WpaYKH bakTop a (TNF-a MHXM6MTOpM) 
TNF-a e rnaBeH wTOKMH B0 MHOry HnamaTOPHM npoyecn, 6unejíu ce CMHTeTV3wpa og ronem Qpoj kneTKA BO OpraHM3MOT. Ce cpeTHyBa BO ABe þopmM, conybuneH W TpaHCMeMbpaHcCKM TNF-a, KOM ce Bp3yBaaT 3a ABa TMna peuenTopn. MHXMbMTOopTe Ha TNF-a MaaT 3a yen no nat Ha KoM neTMTMBHa wiu HeKOMneTMTMBHa MHXMBML;Mja Aa w3BpuwaT cnpeyBabe Ha nejcTBOTO Ha TNF-a MO 
nexynata Bp3 cooABeTHMTe peyeropw, a Ha TOj HayMH Aa ro cnpeaT M nocnegoBareIHMOT IpOMH namaropeH ebexT. IpuMeHara Ha OBne areHcn co cebe HoCA M OApegeHn p3MLM, KaKo: MHeKLM cO BMpycn, MMKObaKTepuja unn rabu, HeyTponeHMja, aBTOMMyHOCT, MannnHWTeT, AeMMeMHM3Mpaykn 3abonyBabe wnM cpyeBa cna6ocT. 
MHconMKCHMa6 e xMMepHa aHTH-TNF-a Monexyna, MOHOKNOHanHO aHTWTeno n3rpageHo 75 % og xymaH Aen n 25 % oA rnyeyewKM Aen Kow ce BpaysaaT M 3a conybwnHarau 3a TpaHCMeMPpaHara TNF-a Monekyna. BoegHo MHcpIMKCMMa6 spuu MHAYKLMja Ha perynaropHMTe T-KNeTKM BO Mpry nawjara kaj nauweHTM CO Bex4eTOB yBeMT. Ce ynoTpebyea kaKo MHTpaBeHCKM npenapat ne euKa ceH kaj ronem Qpoj HeMHeKTMBHM YBeMTM, KOM He Aane ogroBop Ha Apyrn neKOBM. Aocera e Ko pucTeH Kaj nauweTM CO: bex4eTOBO 3abonyBabe, Borr-KojaHarw-XapaFaH (BKX) CHHApOM, birdshot peTMHOXOpouaonarMja, yBeT Kaj capkowA03a M Kaj jyseHuneH MAnonarcIH aprpT, HLA-B27 acosn 
paHwyseuTM; Co noAobpysabe og Han 80 % MAonroTpajHa pemVCuja Ha 3aQonyBabara [16, 17. Han paseHu ce obuFn 3a MHTpaBMTpeanHa annMkasmja Ha OBOj npenapaT, HO CO AOCTa KOHTpaquKTopHM pesynraTM, na cè yuTe npuMeHaTa Ha MHMKMMaQ MHTpaBuTpeanHo oCTaHYBa KOHTpaBep3Ho noApayje. 

EmaHepuenm lepmynusyma6 

CAMKa 3. KnacacoKaLnja Ha 6wonon TepanesTCH npenapa BO TpeTMaH Ha HeMHbeKTMBHM yBeTM 

! 

Fab 

Anmu-lLu7 

CekykuHyMa6 

ANmu-L23 

ne2on 

YcmeKuNyMa6 

6. IAKs WHM6HIoph 

TobasumuHu6 

BopusumuNU6 

CnwKa 4. MHXMOMTOpu Ha TyMop 
HeKpoTM3Mpaion akTop-a 
(MOnexynapa rpanQa) 
(KpewpaO CO: BioRender.com) 



AganMMyMaQ e xywaHo MOHOKNOHaNHO aHTMTeno Koe r 6nokupa w CoybuHMTe M TpaHCMeM 
bpaHCTe TNF-a Monekynm. Annukauwjara Ha npenapatoT Ce M3BpuyBa cyQxyraHo. KOHTponaTa 
Ha MHGpnamaLmjaTa e kOMnapabunHa co OHaa Ha MHNMKCHMa6 kaj naweHTM CO HeMHeKTMBeH 
yBeT. Tlo3MTMBHM eeKTu oA npMMeHara Ha OBaa Monexyna ce gobneHn M Kaj nauueTM CO yBeT 

2cOLpaH CO jyBeHuneH naMonaTcKM apTpuT M capKoWFosa. AMepukaHCKaTa areHLIMja 3a xpaHa m 
neKoBM BO 2016 ogMHa ja ogo6pu npumeHara Ha agaNMMyMaQ Kaj BO3pacHM naLMeHTM 3a TpeT 
MaH Ha HeMHpeKTMBHM MHTepMegwepHM, nocTepHopHM M naHyBewTW, a ncTOTO 3a Aeya ro HanipaeM 

B0 2018 rogHa. Opnykara 6eue goHeceHa Ha basa Ha gBe cTyAMM VISUAL I M VISUAL Il kaj ak 
THBHM M MHaKTMBHM HeMHeKTMBHM yBeTM, COOgBeTHO. Bo VISUAL II cTYAMjara beue npoLeteta 
õesbegHoCTa M ecbuKaCHOCTa Ha aganuMymaQ kaj naLneHTMTe og npeuTe gBe cTyAuu [12,13]. Kaj 
2eTCKaTa nonynauwja SYCAMORE CTyAwjara ro npukaxa QeHecuTOT Oo4 KopMCTetbe ananMMyMab 
3aento cO MeTOTPeKcaT, cnopegbeHo cO MeTOTpeKcaT Kako MOHOTepanja Kaj Aeya co yBewT aco 
LApaH co jyseHnneH anonarcin aprpur [18], MHTpaBVTpeanHara ynorpeba Ha aganmmyMaÑ cè yuTe 
e bes 3HavajHM KNMHMMKA pesynraTu. CrnopegbeHo co MHONMKCHMa6, AonroTpajHaTa epukaCHOCT 
e cnwHa, npegHCT Ha aganMmywab e cybkyTaHara arMKawja M HaManeHara ppeKBeHLAJa 3a 

IMHMHKa nocera Ha naLmerTOT. Kaj Asara npenaparu riocTOM pwaMK OA QopMHpabe Ha akTMTena 
npoTMB MOneKynara kaj TpeTwpaHnoT nameHT KOM ja HaManyBaaT eoukaCHOCTa Ha neKoT. Ce 
cwera Aeka ncTOBpeMeHaTa npuMeHa Ha MeTOTpeKcaT W asaTnonpMH CO aganMMyMaQ wnM MH 

pnMKCHMa6 nomara B0 peuwasabe Ha oBoj npoônem [19,20]. 

4REVIEW ART ICLE 

TonHmyMa6 e xymaHo MOHOKNOHanHO aHTMTeno npotMB conyQwnHWTe M TpaHCMeMQpaHCKMTe 
TNF-a Monexynw. Moxe ga ce annMynpa n cyQkyraHo WHTpaBeHCIH. AlocerauWHWTe CTYAWM MMaaT 
nOKaxaHO gexa ronmmyMa6 e epuKaceH Kaj HLA-B27 yeeTM M yBewTM acounpaHM CO jyBeHneH 
RAMOnarcKH aprpT, Ao6pn pesyarM ce nocTHnHarM M Kaj yBevT O� beveTOBa bonecr (21]. 
Uepronwayma6 (Certolizumab pegol) e xymaHM3MpaHO aHTH-TNF-a Fab pparmeT MOHOKNOHanHO 
3-TMTeNo noBp3aHO CO noNMeTWNeH MMKOn. 3a pasnuka og ApyrMTe npenparatn, He ro coApxA 
Fc oparMeHTOT og aTMTenoTO. OBaa kapaKTepncTWKa OBO3MOXyBa nOMana MMYHOreHOCT, a ja 
3ronemyBa oapmaKogMHaMMKara Ha npenaparoT. Ao cera nMa gageHo nosMTVBHM eekTu npn 
"peTMaH Ha peppakTepHn Bex4eTOB yBeNTM, yBewTM acOnpaHn co jyseHuneH MAnonarcKM aprpuT, 
ako M yBeTH aconpaHn co cnOHAWnoapTponatuja (22). 

Eranepyem e pexoMÕMHaHTeH ysnoHeH nporenH coCTaBeH oq eKCTpayenynapeH nuraHA-nOBp 
Iy8aYKM AOMeH on TNFR p75 nOBp3aH co Fc oparmeHTOT Ha xymaH lgG1. MMa cnoco6HOCT ga ce 
B3YBa 3a conyQnnH M TpaHCMeMõpaHCKM TNF-a MoneKynn. 3acera e KopucTeH BO TpeTMaH Ha 
peBMarowAeH aprpTM CnOHAMNoapronaTwn. Cè yuTe He Haofa unpoka npHMeHa BO TpeTMaH Ha 
ATpaokynapHn MHþnaMauwM nopaFn KOHTPOBEpIHara epviacHOCT M MOXHOcTa Aa tprepupa na 
canoKcaneH yBenT 23]. 

2. HHXH6TopW Ha MHTepneyknHCKM MONexynm 
a) AHTHMHTepneyKuH-1 B 

PTepneyxMH-1ß e WTOKAH Koj ce npo3BeAyBa og MHOry KNeTKA BO opraHw3MOT OCObeH BO Hasa 
a MHþnamaraopeH npouec BpwM aKTMBaLnja Ha ronem bpoj MMyHM KNeTKA. TlocTOjaT ABe popMu 
Ha MHTepneyA-1, no3HaTM Kako IL-1a IL-1B, KOn oyHKLMOHMpaaT npeky Bp3yBabe Ha cooABeTeH 
peyenTop Ha noBpuMHara Ha KneTKATe. IlpenparaTWTe KOM CnafaaT BO KNacTa Ha aHTMMHTeprneykuH 
13 epwaT MHaKTHBamja Ha lL-1ß gwpeKTHO MM npeky KOMNeTWTMBHO Bp3yBabe 3a coogBeTHMTe neTOYHM peueOpM. HecakaHM eoeKTM oA KOpnCTebeTO Ha OBaa Knaca Ha neKOBM e nojaBa Ha 
1enaTMT, MHOeKL;MM M NOKaneH epwTeM Ha MecTOTO Ha anmkaMja. 
AHaKMHpa e pexoPMHaHTeH XyMaH IL-1 peyeOp aHTaroHMCT. Ce annmupa cyQkyTaHO Kaj na 

yeHTM Co peBMaTOWAeH apTpMT. KaHaKMHyMab e xyMaHo aHTM-IL-1ß MOHOKNOHaNHO aHTMTeNo n 33cera Haora npuMeHa kaj nauneHTM CO CHCTeMCIM jYBeHMneH MAMonaTCKA apTpMT, AeonMT Ha veBanoHaT KAHa3a u oamIHjapHa MegMTepaHCKa TpeCKa. AnnMKaLmjara Ha OBoj npenapaTe cyo yraHa. Bo TpeTMaHOT Ha yBewTn, OBMe ABa nipenapara gane no3MTMBeH ebeKT Kaj naneHTM co SexveTOB yBenT M Kaj n3onupaHM cnya co MyTHNNa cKneposa, HLA-B27 acoswpa yeenT M yBe T Kaj jyBeHneH AMonaTCKM aptpuT (24]. 
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'L-16 
ANGKDHpo 

IL-1RI IL-1RacP 

6) ANTHMHTepneyknH-2 

NaweKUNyeo6 

e) AHTMMHTepneyknH6 

IL-1RI 

TesoKM3yma6 e xyMaHM3MpaHO aHTM- IL-1ß MOHOKNOHaNHO aHTMTeno Koe ce anuIMupa cybkyraHo. 
5ugejím A05ueHWTe pesyramM 3a HeroBaTa euKaCHOCT Kaj BexyeroB yBeTH Ce AybuosHM, Cè 
yure OBoj npenapaT He e onobpe 3a KIMHMYKa npumeHa (25]. 

L-18 

SSCruKa 5. MonekynapHa rpan6a Ha aHTVHHTepneyionH-18 
MonexyM M MeaHK3aM Ha pejcTBO 
(M3Bop: https/www.researchgale.net) IL-1RacP 

Aaxnuywa6 e KOMnO3MTHa Monexyna warpagena og 90 % xywaHo n 10% myB-euKO MOHOKNOHan 
HO aHTMTeno. OBoj nex BpuIM ceneKTMBHa MHXnbnja Ha T-KneTKATe, KaKo M MHAymja Ha pery 
naropwTe KNeTIA npHpogHn yQwjm KOM nponypaar IL-10. Ha noveroKoT Ce kopCTen 3a nocr 
paHcnnarauucxa MMyHOCynpecja, a nogouHa w Kaj nauweHTM CO MYITMIna cKneposa. Arnwka 
Lwjara MoKe ga ce w3eeAysa cybyraHo M nHTpaseHCIA. Aocera e npwMeHeT Kaj 3ONmpaHn cnyvan 
n Mann cryAuu co peppakTepHM yaeTM, MefyToa gobneTe pesyratw ce cipoMHn. Hecakan 
epekTM oA ynorpefara Ha gaxnwsyMa6 ce xenaroroKCMYHOGT, NeyKoneHvja, KoxeH epwreM M noja 
Ba Ha MHeKunm (26). 

) AHTMMHTepneyKH-17 

IL-6 e eneH og rnaBHATe npoHNaMaropHM sWTOKMHM Kaj BocnanTenHM npoueCH. OA eAHa CTpa 
Ha, IL-6 Bpun 3roneMeHa BacKynapHa nepMeaQuNHOCT, a o4 Apyra, notMKHyBa aeTOMMyHa MHþna 
Maunja npexy wHAywja Ha T-noMOWHWHKA KneTIKA THN 17, co uTO AejcTByBa ep3 MHþnaMaropHMoT 
npoyec Ha noBeKe HMBoa. 

Touwnw3yMa6 e xyMaHM3MpaHo MOHOKNOHaNHO aHTHTeno KOe ce BpsyBa n 3a canybunHWTe M 3a 
TpaHCMeMPpaHCKMTe peueToph Ha lL-6. Kako TepanesTCKM MO�anMTeT, AOcera TOsIM3YMaQ e 
onMwaH Kaj nanerTM CO peBMaTOWAeH aprpwT, cCTeMCKM jyBeHMneH WqmonarcKM aprpuT KacTen 
MaHOBa QonecT. HeroBara annMKaKLmja MOXe Aa buge BeHCKa wnM cybkyraHa. HecakaHn ecoe 
TM OA npMMeHara Ha oBoj areHc ce: racTponHTecTMHaIHM HenaronHOCTH, XMNeprunm�eMnja, Hey 
TponeHMja, TpOMbOMToneHMja n MHþeKLJAM. Bupejk IL-6 e enen oq rnaBHMTe Menujaropu Ha MH 
TpaoxynapHara MHonamamja, ynorpebara Ha TOLMIM3yMab kaj pasnwHM HeMHeKTBM yBeTAY 
HM eHTMTETu Qn buna onpaagana. Aocera ce nocTuHaTM Aobpu pesymTaTM Kaj Eexer, cHMnaTwHKa 
opranimnja, capkow�osa, mamonaTCKA naHyBeMT M birdshot petMHOxXOpowgonaruja, 3a uTo CBenovaT 
M pesynaTMTMTe OA ABeTe cTyAw STOP M APTITUDE [27,28]. 

CapwnyMab e xyMaHo MOHOKNOHaNHO aHTMTeno Haco4eHO npoTMB peueTOpOT 3a lL-6. 3acera 
oBoj neK e onoQpeH kaj nauweHTM CO peBMaToM�eH apTpT, annMnpaH cyõxyraHO. HerOBara ynora 
Kaj HeMHhekTMBHM yBewTM Cè yuTe e Bo asa Ha vcITyBae (29]. 

CexyxaHyMa6 e xywaHO MOHOKNOHAnHo arTMTeno nporwe IL-17, Koe ce KopwCTM BO TpETMaH Ha 
rnakapBa ncopwjasa, ncopvjarweH apTpuT n aHIANO3AHTeH CnOHAHIMT. Annwkauwjara Ha npena 
paroT MOXe na Qnge HTpaseHCxa wIn cyQxyTaHa. losuTHBHW pesynraTM ce nocTHHaTM OA AOce 
rauHM CTyAM 3a HTpaseHCIN TPeTMaH CO CeKywHywa6 xaj nauwerTM CO HeMHþekTMBeH HAno 
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CKnepo3a. ManM CTYAMM AOcera MMaaT noKakaH no3WTMBeH e(pexT Ha OBaa MONekyra ipu TpeTMaH MHTepoepoH-ß e pekOMPMHaHTHa MONneKyna koja ce kopcTM CyÔKyTaHo 3a TpeTMaH Ha MyTMNna 
BO þasa Ha McriMTyBabe (35] 

A06MeHM npu TpeTMaH CO MHTeppepo-2a. VHTpaBMTpeanHata anIMKaLmja Ha O80j npenapar e ysenT M xpOHWYeH MakynapeH eneM npeqn3snkaH OA yBeMT. PesynraTMTe ce KOMNapabwNHM CO OHWe ysenTM, MHTepþepOH-a-2b A0 OB0j MOMeH e npMMeHeT Kaj naLmeHTM CO nepsMcTeHTeH BexveTOB 2b ce kopncTM npu TpeTMaH Ha xpoHMHHa Mnenow4Ha neykeMMja. 3a TpeTMaH Ha HenHoeKTMBHM a-2a, co Taa panMKa wTO OBoj npenapat e nOBeKe MMyHoreH. Bo xemaTonorMjata WHTepepOH-a MHTepepoH-a-2b MMa cNMHeH apmakOKMHeTCKM npopunuHecakaHnepeKTMKaKoMMHTeppepoH 
BAoT Kaj TpeTMpaHMTe nameHTM. AnnAKamjata Ha MHTeppepoH-a-2a e cybkyraHa [34] egem, npu wTO e nocTuHaT ymepeH ycnex BO KOHTPona Ha WHþnaMaLwjara u nogobpyBabe Ha nopu 3a npuMeHa Ha MHTepoepo-a-2a kaj bexyeTOB yBeMT M Kaj xpoHWYeH yBeTWYeH MakynapeH Ha HacTMHKa, THPOAHa AMcpyHKLMja, neykoneHnjaM TpOMbOLMTOneHMja. 3acera ce HanpaseHM Ha noun capkom. Haj4ecTM HecakaHM ebekTu npu KOPMCTebe Ha oBOj npenapaT ce: cHMTOMM HanMK MHTeppepoH-a-2a ce KopCTM BO TPeTMaH Ha xenaTwT C, xpoHW4Ha MHenoWYHa neyKeMMja n Ka 
THBHM YBenTM. 
Baba, a o4 HeonqaMHa ce ncrMTYBa HMBHaTa epukaCHOCT NpM TpeTMaHOT Ha pasnHM HeMHeK oBoj MOMeHT Ce KopMCTeHM BO roneM Qpoj MHpekTMBHM M HeMHþeKTMBHM MHPnaMaTopHM 3abony VHTeppepOHVTe ce egHn OA maBHMTe MeAnjaTopn npn MMyHOnoWKM oArOBOp BO opraHM3MOT. O 

HM BMAOBM MHØeKM kako HecakaH epekT (33]. 
epuKacHOCT. InaBHO npenaparoT e Aobpo TonepupaH on CrpaHa Ha naneHTMTe CO nojaBa Ha pas 

yBenTM acoumpaHM CO jyBeHWneH AMonaTCKM aprpT, co yMepeHM pe3ymraTM BO OAHOC Ha HeroBara 
MOKe Aa buge MHTpaBeHcKa wnM cybkyraHa. Aocera ce onwwaHn MCKyCTBa Ha oBOJ npenapar kaj 

MynaTopHMOT CHan, Koj e HeonxogeH 3a T-KneTOYHa akTMBamja. AnMKaL;wjaTa Ha abarauent ce Bp3n 3a CD80u CD86 Ha aHTHreH npeseHTMpaYKATe KNeTKM M MCTaTa Bpun nHXMÕMUWja Ha KocTU 
co T-uTOTOKCAHeH NUMþOLT acoupaH npoTeMH (CTLA)-4. OBaa Monexyna IMa cnocoQHoCT Aa 

A5atayemT e pexoMbMHaHTeH y3nOHeH npoTeMH n3rpaneH oA XyMaH lgG1 parmeHT þy3MOHMpaH 

5. MHTepepoHH 

4. CenexTHBeN KOCTHMYNauMCKM MOAYnarop 
cynpecwja, xAnoramarnobynuHeMMja M nporpecMBHa MyJTTMþOKanHa neykoeHetanonaTMja [32 

TM OA npMMeHaTa Ha puryKcAMab BKTyyBaaT: nOKavyBabe Ha xenaraNHM eH34MM, MHeksMM, MMeno 
PpakrepHM HeMHGpekTMBHM ysenTM co nocTATHYBae Ha 3aAoBonTeneH epekT. HecakaHwTe edþek 

MeHyBa MHTpaBeHCIA, Ha coogBeTHM MHTepBaiu n nCTMOT AOcera e kopcuTeH Kaj ronem bpoj pe 
areHc ja TapreTnpa CD20 Moanekynara koja ce npukaxyBa kaj LmpkynatopHn 5-KneTKA. NekoT ce npu 

PuTyKCHMa6 e xMepHO MOHOKNOHanHo arTMTeno n3rpaneHO QA XxyMaH M rmyBHeuaA en. OBo] 
3. MHXH6MTopM Ha Knacrepu Ha 4npepenuwjaunja (CD-20) 

WHTepneykAHCKIA MONekynn [31). 
HeTOB yBeMT. HecakaHure epeKTu a� OBoj npenapar ce cnwHn Kako M kaj ApyrMre HxMoMTOpM Ha 

ce annuwpa cyQxyraHo. Bo pasa ce wcnTyBatba 3a HeroBara eþukacHocT Kaj naLmeHTM CO bex 
jaTwyeH aprpuT, Mefyroa gasa gobpn ecpeKTA M Kaj MHþnaMaTopHTe upeBHM 3abonygaba. lexoT 

OBoj nex, cIwHHO KaKo npeTxoAHMoT, e eþuKaceH BO TpETMaH Ha nnakapHa ncopnja3a M ncop 
YerexanyMa6 e MOHOKnOHanNHO aHTMTeno HacoveHO npoTMB Cybennara p40 onIL-12/L-23. 

HRE VIE W ART ICLE 

npoHpnaMaropeH ogrosop Bo opramaMOT. 
IL-23 3aeAHO co IL-6 ce rnaBHM CTMMYnaTopu HaT noMoJHWYKA KNeTKM OA THIN 17, npeky koM BpulaT 

) AHTMWHTepneymn-23 
WHheKTMBe papHrMT 

Ha O8oj bwonoukM npenapar ce: xneprunmgemvja, racrpouHTecTMHaNHM TeroQu, MHpeM M He 
[30]. 

naTckn yeewT, 3a pasnwka o� HeroBa cyôxyraHa aaMHACTpaunja. Hecaxakn e¢pexTM OA ynoTpebara 
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Ha HeMHpekTMBHM YBewTM, OcobeHo MHTepMenvepeH yBevT, Co xpOHWHeH MaKynapeH enem. Heca 

KaHTe epekTM Og npuMeHara Ha MHTepoepoH-B ce corneayBaar BO: NOKaeHM XxenaranHM eH3MMM, 

HeBponoUKa cAMITOMaTononMja, racTpoMHTeCTMHHanHM Tero6M M CHMITTOMM HanK Ha HacTMHKa (36. 

6. JawycoBM KHHa3a MKXH6MTOPH (JAKSJanus Kinases inhibitors) 

JawycoBWTe KHHa3M ce eH3MMM KOM Ce nospsaHM CO MeMpaHcIM peemrop ce BKIiyeHM BO 

MHTpaKNeroYHara cHIHaNM3aLMja. HuBHOTO gejcTB0 ro npukaxyBaaT npexy curHanHa TpaHCAyKnja 

Ha MOhexKynM KOM, nax, BpwaT aKTWBaLja Ha TpaHCIpuNuMCKM MHTpaKNeTOYHM naTwuTa. MHxAbu 

TOpMTe Ha JarycosaTra MHasa Bpwejín MHXM6MLIAja Ha oBoj eH3MM, npasar cToIwpatbe Ha npokH 

(pnamaropHMTe CAIHaHM naTMUTa. Bo MenwMHCKara npaxca OBoj BA Ha npenaparM ce KopMCTaT 

3a TpeTMaH Ha peBMarowgeH aprpw. lo3HaTM ce ABa BMga: TO hauwTHHH6 Koj e cenexTMBeH JAK1/ 

JAK3 MHXMPVTOp M 6apwuwTHW6 Koj e cenekTMBeH MHXMbMTOP Ha JAK1/JAK2. Cè yuTe akTMBHO 

Ce mcnwTYBa HMBHnOT eeKT Bp3 TpeTuaH Ha nameHTM C0 HeMHeKTMBHM YBeMTH. Aocera ce Ao 

bneHM CKpOMHM pesynraTM npu KopMCTebe Ha oBwe aKTMBHM Monexynu Kaj naneHTM CO yBenT 

acouupaH CO jyBeHuneH MMonaTcKn apTpT (37]. HecaxaHn ecekTu OA TpeTMaHoT Ha naLneHTM CO 

OBMe npenapaTu ce: KoxeH MCHN, noKayeHM XenatanHM eH3MMM, racTponHTeCTMHanHM Terobu M cn. 

7. MHTpaBeHCKH HMyHornobynm 
MHTpaBeHCKVTe MMyHOrno6ynMHM ce nonmKnOHaNHM xyMaHn lgG MONexynm AO6MeHM on mama 

Ha AOHop. MexaH3MOT Ha gejcTBO Ha OBMe npenapatu e: MoAynawja Ha uTOKMHCKara cMHTesa n 

cekpeuwja, MHXM5MLIMja Ha KOMINeMeHTOT, Cynpecuja Ha asToaHTTenara n MHTepaKMja co HLA M 
anxesMOHTe MOneKynu. Ynorpebara Ha VMyHornobynnHKTe e npu MMyHONeuwerTHM cOcTOjPM 
M CMCTeMCKM MHnamatopHM 3abonysaba. Ao cera ce nocTHTHaTM no3MTMBHM pesyTaTM ipn 
TpETMaH Ha naneHTM CO BexerOB yBeT, birdshot peTMHOXopougonaMja n BKX cMHAPOM (38]. 
HecakaHM eceKTM npu HMBHa ynotpe6a MOXe Aa bnFat. TpeCxa, MMannja, rmasobonka, TpoMPO3a, 

XMnepre3Mja M Ap. 

3aknyYOK 
Co3HaHMjara o� nocnenHTe HeKonky AeyeHnn OBO3MOIMja nonpoQHO OCO3Hagabe Ha narogu 
3MOnoWITe MexaHw3MM Ha HeMHpexTABHVTe yBewTM. 3Haejiu ro pakrOT AeKa yenTMTe ce cè 
yute TeuNH oranmonoun 3a6onyBaba npocneneHn co MHOryQpojHu KOMnMKaLMM M 3akaHa on 
cepuo3HO Hamanysabe Ha BaoT, BMCTMHCKA npegv3suK e HMBHOTO MEHaUnpabe. Axo AeHec NA 
Beeme Bo 3aveTOKOT Ha 6vonouKM TapreMpaHa Tepanmja, co npaBo MOXe Aa ce kaxe Aeka He 4eKa 
TH. PMonouKa epa Bo TpeTMaHOT Ha ronem Qpoj MHTpaoKynapHu MHnaManw. Bo wAHMHa ce oe 
KyBa 6uonouKMTe areHCA ga npesemaT npMaT BO Teparimjara Ha onpegeHn HeMHOeKTMBHM YBeTM 
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