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EYXAPIXTIEX

Metd and oxedov 4 £tn 0 eyxeipnua tng ouyypadng tng SL8AKTOPLKNAG Hou Slatplpng éptace
oto Télog tou. H Stadpoun auth pe adrvel olyoupa MAOUGLOTEPN O YVWOELG UE IEPLOCOTEPA EHOSLA
OAAG KOL TIEPLOCOTEPN EUNMLOTOOUVN OTOV EQUTO HOU Kol OTLG Suvapel pou. OAokAnpwvovtag tnhv
npoonadela avth Ba nbela va ekppAdow TNV EVYVWHOOUVN LOU O O00UG e oThpLEav Kal cuvERaAav
oTNV EKMOVNON TNG.

Apxwka, Ba nbsha va euvxoplotnow Ttov emPAénovia Kabnynty laotpeviepoloyiag K.
Koutpouumakn lwavvn ylo TNV €UMLOTOoUVN TIOU Hou €8el€e amd tnv apxn, TNV EMLOTNHOVIKH TOU
kaBodnynon kot tnv apéplotn Ponbewd mou pou mpoodepe KaB'oAn tn SlAPKEL QUTAC TNG
npoonaBetag. H cupPoAr Tou Sev €yKeLtal LOVO OTNV MPAYHOTOTNoinoN TNG mapouoag Statplpig aAld
EKTELVETAL OTO OUVOAO TOU, OTLG ETMLOTNHOVLIKEG TOU YVWOELG GAAQ KOL TNV AyATtn TOU yLa TN EMLOTAUN,
T Slapkn €peuva Kal TN epyacia pe noc kat aflompenela.

‘Eva peyalo suxaplotw odeilw eniong oe 6Aoucg toug Kabnyntég (LEAN TNG 3UEAOUC ETLTPOTING)
KOl ETILUEANTEC HOU yla Ta €hOSLA KAl TIG YVWOEL TIOU Hou Tipocédepav Katd tnv mepiodo tng
eknaidevong otnv edkotnTta KaBwg kot ot ocuvadéddoug DwrtelvoylavvomoUAou KoAAlomn kot
Oeobwpakn Elprivn oL omoieg Atav cuvodoundpol pou otn dtadpoun tng e6KOTNTAG AAAA KoL TNG
S16aktoplkng SlatplBrc kat cuveBalav pe nOKN Kal UALKR utooTAPLEN OTNV ETILTUXN OAOKANPWON Kall
Twv dvo.

TEAOG va €uxaplOTNOW TOUC OLKOUG HOU avBpWIoug ToU UMNPEAV  UTIOMOVETIKOL Kol

EVOTEPVIOTNKAV OAEG LOU TLG QYWVIEG KOl ETIAOYEC UE AYATIN KoL OEBACUO.
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AIXTA YYNTOMOI PA®IQN

IONE: 161ontabeic OAeypovwdelg Nooou Evtépou
EK: EAkwSNng KoAltida

NC: N6oog Crohn

TKE: Tayutnta Kabilnong Epubpwv

CRP: c-avtibpwoa mpwrteivn

CTE: Computed Tomographic Enterography
MRE: Magnetic Resonance Enterography
AZA: alaBelompivn

Avti-TNFa: avti-Tumor Necrosis Factor a
IFX: infliximab

ADA: adalimumab

VDZ: vedolizumab

USTE: ustekimumab

TLs: trough levels

Abs: antibodies

FC: fecal calprotectin

Hgb: hemoglobin

PLT: platelets

WBC: white blood cells

TDM: therapeutic drug monitoring

T2T: treat to target

ELISA: enzyme linked immunosorbent assay
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IHEPIAHYH

H otevotepn napakolouBnon twv acBevwv pe 16tonabeic OAeypovwdelg Noooug tou Evtépou
(IONE) kat n BeAtiotomoinon ¢ aywyng toug emiBAAeTaL amd TO YEYovog OTL oL aoBeveig bev
puBuilovtal emapkw¢ HOVO BAOH TwWV KAWIKWY CUMMTWUATWVY. Mpo¢ Tnv KateuBuvon auth
XPNOLLOTIOLOUUE TNV KOAOVOOKOTMNon oav e¢€taon ekAoyng aAAd kal GAAoUG eVOAAOKTIKOUC QUTHC

EUMUEOOUG SELKTEG TTIOU AVTAVAKAOUV TNV EVEPYOTNTA TNG VOOOU TOUG AeYOUEVOUG BLoSeiKTEC.

2TOX0G TNG mapovoag SlatpPng ival va diepeuvioet mBavoug BLoSeiKTEG, N Xpron TwV Omoilwv
Ba unopouvoe va BonBrnoetl oTnv aglomiotn Kal AVTLKELUEVLKN EKTIUNON Tou dpAeypovwdoug dpoptiou Kat
ol ornoiotL Ba cuvelodpépouv otn BeAtiotomnoinon tng Bepaneiog o aocbeveic pe IONE. Me Tov TPOTO
QUTO ETUSLWKETAL N TEKUNPLWHEVN, KOl OXL LOVO N KAWLIKA KaBodnyoUUevn (EUMELPLKR), TpOTIOMOLNON

¢ Bepamneiog Stapuldttovrog Téoo Ta GAPUAKA 00O KAL TNV aoPAAELA TOU 0.0BOEevN.

H pétpnon twv kukAodopouvtwv emumnmédwv tou infliximab (IFX-TLs) kal Twv OVIIOWUATWVY
€vavtL autou (Abs) éxel mpotaBel cav onUAVTKN TTAPAPETPOS puBULoNG tn¢g Beparmeiag otig IONE. Zto
MPWTO OKEAOC TNG OLOaKTOPKNC SlatplBig okomog Ntav va ektipunbel n afia twv Sdtadoxkwv
peTposwv twv IFX-TLs kat Abs otov opd acBevwv pe IONE umd aywyn ocuvtipnong pe IFX. Ie
SL080XIKEG UETPNOELS TTIOU €ylvav Pe pecodildotnua 10 pnvwv ta IFX-TLs mapouciacav onuavtiki
pelwaon yeyovog mou PBpebnke va ouvodeletal pe avénon Twv Twwyv tng CRP. Auth n mapatipnon
UTopel va amoteAel olwvo ETUKEIUEVNG AMWAELAG TNG AVIATIOKPLONG TOU dapuAaKou Kal urtodnAwvel
NV avaykn mlavng evtatikotepnc Oepameiag yla amoteAeopatikotepo €Aeyxo ¢ vOoou OTavV
evrtorniletal. H daniotwon auth emiBefalwbdnke 3 £€tn HeTd o€ kKataypad OAwV TwV TPOTOTIOLCEWVY
TIOU XPELAOTNKE va yivouv oto Stdotnua autd otnv idta opada acbevwv. Oavnke avadpopka OTL n
TITWON OTLG TLUEG TwV IFX-TLs ATav mio €kdnAn o€ autoUG ToU TEAIKA XpELAoTnKav BeATIoTOmOLnoN TNG
Bepaneiag (Baon KAWIKWY, E£PYyacTNPLOKWY Kol £VOOOKOTIKWY KPLTNPLWV) Ot Xpovia Tou

0KoAoUBnoav 0g OXEON HE QUTOUC TTOU TEALKA SEV XPELAOTNKE KATIOWOU £i6ouc alAayn.

H kaAmpotektivn kompavwyv (FC) amoteAel évav e€iocou aflodoyo Blodeiktn Ue gupeia xpron
ot IONE Kal UTIAPXEL ONUOVTLKA CUOCXETLON TWV TLLWV TNG KE TNV €VOOOKOTILKA SpaoTnpLotNTA TNG
vooou. Ta teAeutaio xpovia €xel opxioel va XpnOLUOTOLETaL N KT Olkov HETpnon tng HEBodoC
vpnyopn pe anodedelypévn aflomiotia adou €xel dei€el uPnAn akpifela KoL KAA) CUCXETION ME TIG

ovtioTolyec epyaotnplakeg dokipaoies. EmSlwéape oto SeUtepo okEAOC TNG SLATPLBrG va EKTLUNOCOUUE
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N SLayVWOoTIKA LKavoTnTa Tt Kat' oikov petpoupevng FC va mpoPAEmeL TNV evOOOKOTILKA EVEPYO VOOO
KOl va Tn ouykpivoupe pe @AAoug Plodeiktec opolu oe aocBeveic umod Bepameia ocuvtripnong He
adalimumab. Anodeixbnke OtL n kat'oikov petpoluevn FC amodibel kaAUTepa 0 OXEOn HE TOUG

Blodeikteg opol otnv MPOPAeYPn TG EVOOOKOTIKA EVEPYOU VOCOU.

JUUMEPOOUATIKA, OL HMEAETEC QUTEC avVadELKVUOUV TG N XPNon Twv KukAodopouviwv
emuédwy twv avtl-TNFa, Twv OVIIOWHATWY €VOVTL OUTWV KOl TNG KAT Olkov HETPOUMEVNG
KQATPOTEKTIVNG KOpAvwyv BonBouv otn BeATLoTONOINGON TOU AMOTEAECUATOC TNG BEpamelag TwV avtL-

TNFa OTOUG aoBeveic ue dlomadn dAeypovwon vooo TOU EVTEPOU.

12



ABSTRACT

Treatment optimization and tight control have been suggested as important parameters in the
management of patients with Inflammatory Bowel Disease (IBD). Towards this direction, the often use
of colonoscopy as well as various biomarkers have been suggested.

The aim of this thesis is to investigate potential serum or fecal biomarkers,that could reliably,
accurately and objectively predict disease activity, assisting the treatment optimization strategy. In this
way, a documented, and not only a clinically guided (empirical) approach is applied in treatment
optimization preserving both drug survival and patient safety.

The measurement of infliximab trough levels (IFX-TLs) and antibodies to infliximab (Abs) has been
suggested as an important parameter for the optimization of treatment in patients with IBD. In the first
part of the thesis we aimed to estimate the patterns overtime of IFX-TLs and Abs in IBD patients on
maintenance treatment with IFX. In two consecutive measurements, taken 10 months apart, IFX-TLs
showed significantly decreasing patterns associated with an increase of CRP values. This observation
may be suggestive of an impending loss of response and highlights the need for treatment
intensification when detected. In fact 3 years later upon recording of all treatment modifications made
during this period in the same patient group we retrospectively found that the decrease in IFX-TLs was
more evident in those who eventually needed treatment optimization (based on clinical, laboratory
and endoscopic criteria) in the years to follow than those that did not.

Fecal calprotectin (FC) is also a valuable tool with widespread use in IBD demonstrating a
favorable positive correlation with disease endoscopic activity. Recently, in support of self-monitoring
strategies and distance medicine, smartphone-based home FC tests have been developed showing high
accuracy and good correlation with laboratory ELISA FC measurements. We aimed to compare FC
home test with other biomarkers as for their association with endoscopic activity in IBD patients under
maintenance treatment with adalimumab. FC home test performed better than all serum biomarkers
in predicting endoscopic activity.

In conclusion, this thesis describes how the use of inflammatory markers, drug levels and anti-

drug antibody levels help to optimize the outcome of anti-TNFa therapy in patients with IBD.

13



14



I'ENIKO MEPOX

15



16



L IStotaO¢cic pAsyuovwdeic vdooot tov evrepov (IPNE)

1.I'svika otoysia

O 16lonaBeic pAeypovwdelg voool tou éviepou (IONE) eival xpovieg umotpomialouoeg mabnoeLg
TOU YOOTPEVTEPLKOU CUOTHHOTOC AVOOOAOYLKAG Kal dAeypovwdoug apxne. Neptapfavouv dUo Kupiwg
nabnoelg, tnv EAkwdn KoAttida (EK) kat tn Nooo tou Crohn (NC), evw mepimou 10% Twv MEPUTTWOEWVY
KoAltldag dev eival SlayvwoTIKEG yla TN Mia [ tnv aAn popdn kat ovopdlovial ataflvountn

KoAltda(1).

2.Eménporoyia

Ou npwteg avadopég ya tig IONE umdpxouv ot OMOPASIKEG TMEPUTTWOELS 6N amd tnv
apxalotnta aAAG avaduBnkav wg LaTpLlko TPOPANUA TTOU EMNPEATEL EKATOUUUPLO ATOUA TTAYKOOUIWG
MOALG To SeUTEPO ULoO Tou 190U awva, TtapaAAnAa pe tn Blopnxaviky emavaoctaocn (2, 3).

H etiowa enimtwon tn¢ EK mowiAel anod 0-19,2 meputtwoel ota 100.000 dtopa otn Bopela
Auepikn) €wg 0.6-24.3 meputtwoelg ota 100.000 dtopa otnv Eupwrn. Avtiotolxa, 0 €MUTOAACUOG
Kupaivetol and 37.5-248.6 ava 100.000 atopa €wg 4.9-505 ava 100000. H emnintwon tng NC eival
napopola (0-20.2 ava 100.000 otn Bopeiwa Apepiki kat 0.3—12.7 ava 100.000 otnv Euvpwmn). H
SlokUAVON TWV TLUWV TIPOKUTITEL OO TO YEYOVOG OTL, EVTOC KABOPLOUEVNC YEWYPADLKAG TIEPLOXNG, N
EMUMTWON TWV Voonuatwy epdavilel ETEPOYEVELA KOL TILO CUYKEKPLUEVA lval UPNAOTEPN OE AOTIKEC
TOPA OE AYPOTIKEC TIEPLOXEC (4). H maykooula Katavoun tou emnumoAacpou twv IONE (ava 100 000
katoikoug) katd to 2017 daivetal otnv Etkova 1(5).

OL eplooOTEPEG MEAETEC AVASEIKVUOUV PEYLOTN EMIMTWON HETAEY TN 2NG KAl TNG 4n¢ dekaEeTiag
¢ {wng evw €xel SlarmotwOel kot éva SeUTEPO HEYLOTO KUUA, XaUNAOTEPOU Uoug, LETAEL 6NG KoL 7
ng Oekaetiag. Emiong £€xet tekunpwBel OtTL n emimtwon eival mapopola petafl avdpwv Kal
yuvaikwv(4). Napadooiaka n EK kat n NC mapoucialav tnv uPnAotepn EMIMTWON OTI AVOTTTUYHEVEG
XWPEG TG Bopelag Apeptkng kat tng Eupwnng kabwg n enimtwon XapakTtnELOTIKA auv§dvel mapdAAnAa

LE TNV ekBlopnxavion kat Sutikomoinon tou tpomou {wng. Evtog g Eupwrning, £xet StamotwOel éva
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Mpavég amod Poppd mpo¢ voto, pe uPnAotepn enimtwon oe Popeldtepa yewypadilkd TAATH

(ZkavéwvaBia kat Hvwpévo Baoielo)(6).

Age-standardised prevalence rate
(per 100 000 population), both sexes, 2017
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Extipdrat ot 0.3% tou gupwmnaikol MAnBuopoL €xel mpooPAnBel and IONE, mou tooduvapel pe
2.5-3 ekatoppUpla atopa(6)). Zto mapeABov Bewpouvtav Sedopévo otL ol IONE eival o cuxvég oTov
AuTikO KOOpo mapd otnv AvatoAr. Neotepa debopéva Opwg avadEpouv OTL Tooo N EK 600 kat n NC
napouaotalouv avéavopevn enintwon og mMANBUoUoUC TG lanmwviag, Xovyk Kovyk kat Kopgag aAAd kat
™¢ Zaoudikng Apapiag (7-9), evw MapapEVOUV OXETIKA OTIAVLEG VOooL yla tThv Adppikn Kal tnv Notwa

Apepikn TapoOAo Tou uTtdpxouv TAEov avadopEg o cuxvig epndaviong (10, 11).

Emidnporoyia otnv EAAG8a
IXETIKA pe TNV erubnuiodoyia Twv IONE otnv EAAASQ, pia avadpopikr) embnuloAoyikn UeAETN

S1e€NxOn otnv Bopelodutiky EANada (vopol lwavvivwy, Aptag, MpéRelag, Osonpwtiag, Képkupag Katl
Aeukadag) yla ta €tn 1982-2015 kat katéypape 1647 aocbeveig pe IONE. H péon etriola emintwon tng
NC Atav 2.36/100000 kat tng EK 7.31/100000 katoikoug. Kataypddnke avaloyio avépwv: yuvalkwv
2:1 (1018 avdpeg kat 619 yuvaikeg) kat n péon nAkia Atav 50.59 €tn pe avénuévo aplBud aobevwy

nAiog Alyotepo amd 25etwv (12). TUYKPLTIKA PE TTPONYOUREVN HEAETN MO TO (610 KEVTPO yla TNV
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neplodo 1981-1997, n péon etnola emnintwon t¢ NC kat tne EK avénbnkav (amé 0.5/100000 ko
6.6/100000 avtioctolya) kot paAtota dpaivetal ot n enintwon tng NC av€ndnke pe taxvtepo pubuod oe

oxéon ue tv EK(13)

3.AttiotaboyEvela

OL IONE amoteAoUv TOAUTIAPAYOVTLIKEG VOOOUG N akPLBAG attlodoyio Twv Omolwv mapapével
ayvwotn. MoteveTal OTL MPOKUMTOUV Ao Hio anpdodopn Kat pn eAEYXOUEVN AVOCOAOYLKH OOKPLON
EVAVTIOV CUMUBLWTIKWY HUIKPOOPYOVIOUWY TOU EVIEPOU KoL EVOOQUALKWY QVILYOVWV OE YEVETIKA
npodiateBelpéva atopa(4). OL mMapAyYoOVIEG TTOU CUUUETEXOUV oTnV ekdnAwon twv IONE Stakpivovtat
OE 0VOOOAOYLIKOUG, YEVETIKOUC, TEPLBAANOVTIKOUC KOl TIAPAYOVTEG TOU EVTEPLKOU dpaypou(14).

O augnuévog emutoAacpog twv IONE o€ ouykekplpuévoug TANBUCUOUG avd TOV KOOUO
UTTOSEIKVUEL OTL UTTAPXEL EVOL ONUOVTIKO YEVETLIKO UTIOOTPWHO EVW N VEA ETLONULOAOYLKN Tdon (avénaon
OE OVEMTUYHEVEC KOL OVOTITUCCOUEVEG XWPEG) UTIOSNAWVOUV OTL Kot oL TIEPLBAAAOVTIKOL TTOP AYOVTEG
nailouv e€ioov coBapod poAo otnv maboyévela. Auto pmopel va odeiletal otn ekPBlopnyavion. Ou
neploootepol mepBariovtikol mapayovieg nupodotnong twv IONE pecoAafolv otnv maboyévela
HEow eMiSpaon Toug oto HikpoBiwpa. Kat yia va odnyrnoouv ot aAAay£EC TOU HUKPOBLWHUATOC O QUTH
TN ouvexwopevn GAeypovn, n akepaldTNTA TOoU evtepIkol dpayuol mou Slaxwpilel Tov auAo amnod Tto
BAevvoyovo mpéEmel emiong va umoAeimetal. TEAOG n evepyomoinon TOU aAVOOLOKOU CUOCTAMOTOC
Baoiletal otnv LoOpPOTIiO LETAEY TWV EKTEAECTIKWY KAL TWV PUOLLOTIKWY KUTTAPWV TIOU £ival mapovta
otov eViePLKO PBAevvoyovo, Tou emiong €xel amodelxBel ot eival Statapaypévn otoug acBeveig
autolg(14). Ot pnxaviopol mou eumAékovtal otnv atttonaboyévela Twv IONE ouvoyilovtal otnv
Ewkova 2. Kavévag amo autoUg TouG TToPAyoVTEG oo LOvVoG Tou Sev emapkel yla TNV avamtuén tng

vOoou. AvTIBETw  ival amotéAeopa MOAUTTAOKNG aAANAemiSpaong petall Touc.
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Fevetikol NepBaAAov

Evnadsia Kanviopa
KA1 povopukoTy Ta Awarpodi)
GWAS Dappaka
M1} KWSIKOT oLl LEVEG TLEPLOXES MipkoBiwpa
IONE L.
Du owij avosia
) KuTrapokiveg
Ataxeparima ExTel £0TIKG KU TTapa
Kimrapa Goblet Pu BpLLOTIKG KU TTapa
Kutrapa Paneth
Avtodayia
Evtepikog Opaypog AvocoAoyikni
amOKPLON

No6oog Crohn kat EAkwdn¢ KoAitiSa

H &idyvwon twv IONE otnpiletal og éva cuvduaopo KAWVLKOU LoToplkoU, GucLkig eé€taong padl

LE UTTOKELUEVLKA EVOOOKOTILKA, AKTLVOAOYLIKQA, EPYAOTNPLAKA KOl LOTOAOYIKA guprpoata(15).

4.N6oog Crohn

KAwikn €wkova

H NC xapaktnpiletal and xpovia BAevvoyovikr) dAeypovr) ou pnopei va adopd os omolodAmote
ONUELO TOU YOOTPEVIEPLKOU CUOCTAUATOC OO TO OTOMA €WC KAL TOV TPWKTO HUE OUXVOTEPN OUWG
EVTOTILION OTNV €AeoTUDALK TEpLOoXN-TEAKOC £lAeoC (Ewkdva 3). OL aocbBeveic pe NC tumka
TapouoLAloVTaL UE CUUTTTWHATA OTWC EUHEVOUTa Slappola, KOWlako aAyoc Kupiwg oto 6£€6 Aayovio
BoBpo, anwAela Bapoug, komwaon kat avopetia. H vooog pumopet va ekdNAwBel OLwWG Kal LUE ETEPOYEVN
KOl ATUTIOL CUUTTTWHATA. H KAWVIKN €lKOVO €€apTATOL QO TNV £KTOON TNG VOOOU, TN cofapotnta tng
dAeypovng kot Tn cupnepldopd tng vooou. Ektdg amd tig ekdnAwoelg tng vooou mou adopouv to
€vtepo 50% twv aoBevwy pmopel va epdpavilel eEWeVTEPIKES EKONAWOELG Ao To S€pUQ, TG apOPWOELS

f Toug 0pBaALOUG oL oTtoleg PAALOTO UIMOpEL va Ttponyouvtat TG dtayvwong tng NC(16).
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16ortafeiqg PAeypovwdeigNooou Tou Evrépou
(IONE)

e ——. g . - ———— g e——

EAkwdng
KoAlTLda

JTIC MEPLOCOTEPEG TIEPUTTWOELG N VOOOC EKONAWVETAL HE EVIEPLKN PAEYUOVH OANA pE TNV IApodo
TOU XpOvou umopei va e€eAiyBel og otevwTikn Kat dtatpntiki(17). Zuxva ot acBeveic mapouoialouv Kat
nepledplk vOoo TNV omola Tapouclalel mepimou TO €va TPito Twv acBevwv Tn OTWYUR TNG

Sdlayvwong(18).

Epyaotnplakd euprjpata

O e€etaoelc poutivag pmopel va eivatl GuololoyikEG | umopet va aveupebel avalpia, avénon
Twv AgUKwv atpoodatpiwy, tne taxvtntag kabilnong epuBpwv (TKE) i tng c-avtibpwoag mpwrteivng
(CRP), Slatapaxég otoug NnAeKTpoAUTEG, otnv aABoupivn, owdnpomnevia, EAewpn B12 A Brtapivng D (ta
teAevTala elOLIKA O€ EKTETAPEVN VOOOU AETTTOU EVIEPOU).

Mepimou 60-70% tTwv acBevwv TBAVWE E€XOUV AVTLUKPOPBLAKA QVTLOWHOTA OTOV 0p0, KUPLWG TO
IgA avtiowpa évavtl Saccharomyces cerevisiae (ASCA)(19). H elSikdTnta KAl N evocdNola AUTWY TWV
QVTIOWHATWV €lval oAU XapunAég yia dtdyvwon aAAd vnAol titdol avéavouv tnv mBavotnta Lo
eMOeTIKNAG vOoOU(16).

EKTOC amod T alpatoAoyIkEG e€eTAOELG e€eTATOVTAL KAl TA KOTIPOVA OTIOU EKTOC ATIO TIC CUVABELG

KAAALEPYELEG KOl TIOPACLTOAOYIKEG £€eTAOELG avalnTouvTal Kal GAeyUovwdELG SeIKTEG (KAATIPOTEKTIVN,
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Aaktodepivn) oL omoiol pmopet va eival avénuévol. ESIkA avadopd Twv SEKTWV AUTWV OL Omoiol
XpnotpomnolouvTal eKTo¢ and tn Sltdyvwaon aAAd Kot otnv mapakoAouBbnon twv acBevwy pe IONE Ba

yivel og emduevo kepaialo.

Evéookonnon

H evdookomnon ntav kKal mapapével n eE€tacn ekAoyng yla t dtdyvwon. Tumika suprpota
QIOTEAOUV N TUNUATIKN PAeypovh, ol e€eAKwOELG, Ta adBwdn aAAd kal ta peyalltepa Babutepa Kal
akavoviota €Akn. Ta guprjpota autd Sev eival Katd ouvéxela, pmopel dnAadn va mapepBarietol
duoLoAoyIkog PBAevvoyovoC OVAUECO OE TIAOXOUOEC TEPLOXEG. EKTOGC Opwg amd tn Sidyvwon n
KOAOVOOKOTINON Tailel onUAvVTIKO poOAo Kol oTnv mopakoAolBnon tng vooou kKabwg otdxog mavta
TapAPEVEL N BAevvoyoviky emoUAwon. AOGyw TNG avaykng, apXOUEVNC amod TIG KALWVIKEG UEAETEC, va
HAGpE OMol otnv (6l YAwooa £TOL WOTE va EMITPETETOL N OUYKPLON UETAEU TwV EVOOOKOTIKWY
EKTLLAOEWV XPNOLUOTIOOUVTAL TIAEOV KOWVA OKOpP yla TNV Teplypadn tTng eVOOOKOTIKNG EVEPYOTNTOAG
NG vooou. MNa t NC kUplot ekmpocwrol eival to Crohn’s Disease Endoscopic Index of Severity (CDEIS)
kat to Simple Endoscopic Score for Crohn’s Disease (SES-CD). H ev60ooKOmNon Tou avwIEPOU TETTTLKOU
OTOUG eVAALKEG 6€ CUOTAVETAL CUVAOWG EKTOC KAl AV UTTAPXOUV avTioTolya cupntwuata (20).

Je TEPUTTWOELG OTIOU OL EVOOOKOTNOEL, AVWTEPOU KOL KOTWIEPOU TEMTIKOU OEV Pmopouv va
B£oouv tn Slayvwon aAAG urapyeL Loxupr KAWLKN uroia £xel B€on n evdookomikn kapoula. Eivat
€va evaiocBbnto epyaleio yla tov eviomiopd PBAevvoyovikwy avwipoAlwy oto Aemtd éviepo. Emiong ot
OAAEC OTELKOVIOTIKEG PEBOSOL Omwe n payvntikn evtepoypadia (MR enterography, MRE) kat To
umepnxoypddnua Aemtol eviépou (intestinal US, IUS) 6ev pumopouv va amokAeiocouv tnv mapoucia
IONE yia auto oe acBeveic pe uPnAn kAwvikn urtopia Oa mpémel va Stevepyeital SBCE. Kal og auth Tnv
TEPLMTWOoN UTtAPXOUV TeEKUNPLwHEVOoL Seikteg evepyotntag [Capsule Endoscopy Crohn’s Disease Activity
Index [CECDAI] kat to Lewis Score] mou €KTIHOUV TNV EVIOTILON TNG VOOOU KOL TNV EVEPYOTATA OTO
AETTO £vtepo (21). AlaBétel uPnAnR apvNTLKA TTPOYVWOTIKNA afla Kal cuykpiown SltayvwoTikn akpipela
LE TLG AMEIKOVIOTIKEG peBOSoug [MRE, small intestine contrast ultrasound(SICUS)] ektdg amnd to €yyug
TUAMA TNG viioTdag omou n kapoula daivetal avwtepn (20, 22).

H unxavika vrnoBonBoulpuevn evbookomnnon (device assisted endoscopy, DAE) pumopet eniong va
xpnotpornownBel Tooo yla SloyvwoTiKr eKTiUnon 000 Kal yla evS0OKOTIKN TapEpBacn os OAn tnv

€KTOON TOU Aemtou evtépou(20).
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lotoAoyia

Ta otoloyika gupripata meplAapBavouv tn xpovia evepyd GAEYUOV) UE EOTIOKEC TUNUATIKES
QOUVEXELG KoL SLaTOXWHATIKEG GAeypovWOELS SINOAOELG KaL T SLaTAPNON TWV KAAUKIKWY KUTTAPWV
(6latnpnon tng PAevvomapaywyng). XapoKTnELOTIKA €lval €miong n TUAWPELKN METATAACLO, N
UTIEPTTAOLOLO TWV KUTTAPWV Paneth evw to onua katateBév mou aveupioketal ocupdwva pe poodatn
peTa-avaluon oto 12-66% (néon tun 39.5%) twv BAevvoyoviwy BoPlwv amoteAolv ta emONALOeLdn

KoKkKlwpata (23, 24).

Anelkovion

ATO TIG OMELKOVIOTIKEG HeBOSoUG TO umepnyoypadnua, n agovikn eviepoypadia (CTE) kat n
pHoyvnTikn eviepoypadia (MRE) kataAappavouv 0Ao Kal mio onpavtiky 6€on otn dlaxeipion twv IONE
kat €6ka tng NC. H CTE kat n MRE Xpnowlomolouvtal ylad TNV EKTINCN TOU AEMTOU €VIEPOU.
Xpnotdomnolouvtal Kata tn dtdyvwaon yla xaptoypadnon ald Kol oTn GUVEXELA yLa TTopakoAouBnon
TwV 000evwv KaBw¢ UmopouV va EKTLHOUV TNV EKTAON, TNV EVEPYOTNTA TNG VOGOU, TNV OVTOTIOKPLON
otn Bepameia aAAd Kkal TNV Tapoucia emuTAokwV (cuplyyla, ATOOTAUATA, OTEVWOELG) TAPEXOVIAG
vPnAda moocootd Stayvwotikng akpifelag(25). H MRI xpnolpomoleital emiong Kal yla TNV eKTinon tng
neplebpLkAG vooou(20).

To Swakol\akd umepnyoypadnua Asmtou eviépou (intestinal ultrasound, 1US) elval pia pn
eneppatikn, $ONvR pEBodog katl otav Slevepyeital amd e€ELOIKEUUEVO TIPOOWTILKO EXEL TtApPOUOLA
gvalobnoia kat ewdwotnta pe tn CTE kot MRE otnv ektipnon tng evepyotntag TnG VOOOU Kol TwV
erumAokwv. Yotepel Alyo og akpifela otnv eKTiUNON TOU €YYUTEPOU AETTOU EVTEPOU KOL TOU TIOXEOG

EVTEPOU OAAG Ta TeAeuTala xpovia kepdilel 6Ao Kot teplocoTtepo £6ad0og(26).

®Duowkn nopeia tng vooou

Elval yvwoto otL n vooog Sladpdpel pe e€apoelg kol UPECELG EVW UTTAPXEL KAl pia avavtiotolyia
METAED KAWVIKWY CUMTITWHATWY Kal gVeEPYOTNTAC TNG VOoou. To avtiktumo OAwV autwv elval pia
npoodeutikn abpolotiky BAABN mou odnyel oe sudavion emmAokwV (CTEVWOELS, cuplyyla), avaykn
XELpoupyelou Kal TeEALKA Kamolou eidouc avarnnpia (Ewkova 4)(27).
Ye yevika mAaiowa n evtomon tng NC teivel va eival otaBepry aAAd n ouunepidopd tnG vVOOOU

HETOBAAAETOL HE TO TIEPACHA TOU XpOvou. Mepimou to 1/5 twv acBevwy Katd t dldyvwaon €xouv Nén
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KAToLO. OO TIG EMUMAOKEC (OTEVWOELG, ouplyyla Kal amootipota)(28) evw eviog 10 €Twv amo T
Slayvwon ol ploot aoBeveic Ba xpeLlaoToUV KATIOLO XELPOUPYELO OXETIKO e Tn NC (29).

ITOX0G MOG elval Spwvtag €ykalpa BePATEUTIKA Kol €XOVTaG amd Kovid tov acBevr umd auotnpo
€\eyxo mapokoAouBNonNg va avaoTeiAoUpE KATA KATOLO TPOMOo auth tn ¢uotkn €€EAEN ywa va

ETUWNMESWOOUNE TNV EKOETIKN AUENTLK TAON TNG KOUTTUANG.

ZTévwon

Xepoupyeio

Supiyyro/
arnootnpo

Ztevwon

(442 ‘51302 1I¥ad)
wilnordlriondg SugmaorAsyp

ABpotrotik) PA&Pn yaoTpevTepLlko CUSTAHATOG

Evapén Awayvwan MNpayn véoog
OUURTWUATWY

o o otoxeupévn Slaxeiplon Twv acBevwy Kot KOAUTEPN EKTLUNON TOU KLVEUVOU yla XELPOTEPN
poyvwon €xeL yivel mpoonmdBela avelpeong Twv MBAVWY TIPOYVWOTIKWY Tapayoviwy Kvduvou yla
ETUMAEYUEVN VOOO. ZUUdWVA PE TANOUOULAKEG LEAETEC N EWAEIKNA N ELAEOKOALKH EVTOTLON TNC VOOOU, h
EKTETAUEVN TIPOCGPBOAN TOU AEMTOU eVTEPOU, N cofapr MPOGBOAN TOU AVWTEPOU TEMTLIKOU, N VOOOC TOU
opBoU, oL MePUTPWKTIKEG PAABEG, N TMPWLLN OTEVWTIKA R SLatpnTikl vOoog Kol n veapn nAwkia
Slayvwonc Bp£bnkav va oxetilovtal e MTWYXOTEPN MPOYVWOTN. To KATVIoHa 8€ glval 0 TILO ONUOVTIKOG

TLAPAYOVTAC KLVOUVOU YyLa LETEYXELPNTLKN UTIOTPOTI KoL avaykn Seutepou xelpoupyeiou (16, 30, 31).
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AuTol ot KAWLIKoL mapayovteg KvdUvou £€xouv Twyn akpifela otnv mpoyvwon tng €€EALENG TNG
NC Kkal oplopévol €XOUV EVTOTILOTEL POVO amo ovodpOoUKEG HeAETeC. Exouv epeuvnBel e€ioou
opoloylkol kol yevetikol Oeikte¢ mpoyvwong oAAd Oev €xouv emkupwBel €10l wote va
Xpnotpomnolouvtal otnv KAWLKA TPOKTIKA (16). TEAOG EKTOC Ao T APECA OXETWOUEVEG PE TN VOOO
ETUTAOKEG, oL acBeveig pe NC éxouv auinuévo kivbuvo va avamtufouv eVTEPLKEG KAl EEWEVTEPLKEG

KakonBeleg(16).

5.EAk®81C koAiTISa

KAwikn eikova

Jtnv EK n ¢Aeypovn meplopiletal oto moyy €viepo HE TO 0pBO va ACKEL OXeSOV MAvTa Kol
ETIEKTEVETOL KEVIPIKOTEPQ LE CUVEXOUEVEG Kol Staxuteg PAABEC oL omoieg OpwS adopolv HOVo TO
BAevvoyovio xitwva (Ewkéva 3).

H didyvwon ¢ EK otnpiletal og KAWVIKA CUUMTWUOTO KAL OE QVTLKELMEVIKA EUPAMATA AT TNV
€vO0OOKOTILKN KAl LoTOAOYLKN €€€Taion Kat Oa mPETMEeL PUOLKA va AOKAELGTOUV Aoluwdn 1 kat AAa altia
KoAltidag.

Ektog amod to kolllako aAyog kal tnv anwAela Bapoug, n EK cuviBbwg epdaviletal pe alpatnpég
S1appoleg(90%), EMITOKTIKOTOTA KOl LEPLKEG POPEC UE AKPATELN TA oMol UIMOPEL va TtponyouvTaL TNG
Sdtayvwong ywo eféounddeg i unRves. Mepimou 15% twv aoBesvwv mpooepyxovial pe ofeia cofapn
€l0BOAN NG VOOOU, HE OCUOTNMOTIKA CUUMTWHOTA, OMWC OMWAELD CWUATIKOU BAPOUC, TUPETOC,
Tayukapbia, vautia kot €petog (1). AAa ocuvodd CUUMTWHATA TIOU MUMOPEL v CUVUTIAPYXOUV
avtavakAouv tn cofapotnta tng PpAeypovng Kat mbavwg StadEépouv avaloya PE TNV EKTAON TNG
vooou (€melEn mpog KEVwaon, TEWEOUOG, PAevvomuwdeg €kkplua, vuxtepvry adodeuon, KOALKOELSN
KoWtaka aAyn, duokolhotnta)(1).

Avaloya HE TNV OVOTOMULKA Tieploxr Tou TpooPBalAetal n vooog tafvoueital os opbBitida
(meploplopévn evtomion ¢Aeypovng oto opB0), aplotepny KoAltlda (wg tn OMANVIKA Koumr) Kat
EKTETAMEVN KOAITIOA (WC KAl KEVTPLKOTEPA TNC OMANVLKAG KOUTNG)(1). H éktoon Ba mpemel va eAEyxeTal

otn &ldyvwon ywati n yvwon TG aVOTOMLKAG Katavoung tng PAevvoyovikig ¢AeypovAg eival
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amapailtntn ywa TNV emiloy TG KATtAAANAnG Oepamelag kol €xel MPOyVWOTKN oafla yla T

BpaxumpdBeoun kal pakpompoBeoun napakoAovOnaon.

Epyaotnplakd euprjpata

Kat otnv EK oL ouvnBelg e€etdoelg pumopel va eival ota mAaiola tou GuoloAoylkoU eVw OE
TEPUTTWOELS ooPapr¢ vooou oL acBeveig pmopel va mapouoialouv avaldia, avgnuévoug Selkteg
dAeypovng, xounAn oAPoupivn kaBwg Kot NAEKTPOAUTIKEG Slatapaxec Aoyw Slappolwv  Kal
aduddatwong. Ot beikteg kompavwyv (kaAmpotektivn kal Aaktodepivn) emiong pmopet va Bpebouv
avénuévol Opwe va tovicoupe OtL 6ev sival edikol yia g IONE kat yU' autd Ba mpenel va €xouv
amokAeloTel Aolpuwdel mapdyoviec mephapBavopévou tou Cl.Difficile kat tou kuttapopeyalolol

(CMV) mou pmopet va eival Kat altieg avOekTikotnTaC 0T Bepaneia.

Na €monUAvoupe €miong OTL €wg Kal To 65% twv aoBevwv pe EK Ba BpebBolv pe Betika
TLEPLTTUPNVLKA KUTTOPOTTAQCHATIKA avTtiowpata évavil Twv oudetepodilwv (pANCAs) oe avtiBeon pe
™ NC mou 1o mooootd ¢tavel pOAG oto 10%. MNa 1o AOyo autd amoteAoUV €vav amod TOUG TILO
HeAeTnUEVOUG Blodeikteg Sldyvwong tng vOoou TIou OUWG Tap’autd EXEL UIKPH €valobnoia kat dev

XPNOLLOTIOLE(TAL EUPEWG OTNV KALWVLKH Ttpaén(1).

Evéookonnon

Ta evbookomikad guprpota otoug acBeveic pe EK eival pn eldika yl'oautd ot Blogieg eivat
anapaitnteg ywa tnv eniBefaiwon g xpovidtntag tng GAEYUOVAG KoL TOV ATTOKAELOUO AAAWYV ALTiWV
KOATLO0G. EKTOC amd Tov £AEyXO TOU TIOXEOG EVIEPOU YLOL TNV EKTIUNON TNG €KTAONG KOL TNG
ev80OKOTIKAG BapUTNTag TNG VOOOU OTO TtaXU EVIEPO ATALTELTAL KOL N EMLOKOTNGN TOU TEAIKOU €LAEOU
npog amokAewopd NC (1). NapoAa auvtd Ba mpémnel va anodevyetal otnv ofeia ddon oe aoBeveig e
ocoBapn KoAittda Adyw tn¢ mBavotntag va eMOTEVOEL TNV eUPAVION TOEKOU HEYOKOAOU. € aUTOUG
Toug aoBeveic apkovupaote otnv opBootyposldookomnnaon.

OL €VOOOKOTIKEC OAAOLWOEL XOPOKTNPLOTIKA APXOVIAL OO TO TPWKTIKO OaKTUALO Kol
eKTE(VOVTAL EYYUTEPA KATA CUVEXELO LOTOU CUYKEVIPLKA. To Oplo avapeoa oto ¢Asypaivovia Kal To
duololoyiko PAevvoyovo esival cuxva Slakplto, 6lwg otnv aplotepn koAitidba. To eyyUg Oplo TNG
dAeypovng eival mBavo va eMeKTEVETAL } VoL UTIOXWPEL PE TNV TAPodo Ttou Xpovou. Katd tn
Slayvwon n vooog sival meploplopévn oto opBoaotyposldeg oto 30-50% Twv MEPUMTWOEWY, oto 20-30%

EKTELVETAL WG TNV OPLOTEPH KOALK) KO Ko Lovo Tepinou oto 20% aveuploKETAL EKTETAUEVN VOOOG.
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Kamole¢ ¢opég UMOpel va OUVAVTAOOUUE TEPLOKWALKOELSIKY dAeypovr) o aobeveic pe
0pLOTEPOTTAEUPN EVTOTILON TNG VOOOU (32) evw KATOLOL 0l0DEVELG e EKTETAUEVN VOOO €ival TBavo va
ekbnAwvouv onuela pAeypovrng ota TeAeutaio (AmMw) €KOTOOTA TOU TeEAKOU eldeol (maAivépoun
eeltda)(1).

Jto. evOOOKOTIKA eguprnuata TepAapBaveTal To oldnua, n €pubpdtnta, n oMWAE TNG
ayyelwong, n Kokkiwon, ot Metéxeleg, 1o PAevvonuwdeg emiyxplopa, n euBpumntotnTta KaBwG Kal ol
€€eAKWOELG. 2€ TILO COPOPEC TEPUTTWOELG UITOPEL VO UTIAPXEL LUTOMATN alpoppayia, peyaAa €Akn Kalt
adpBovo elibpwpa evw emiong PeudomoAUModeg UMOpel v avOyvVWPLOTOUV OE TEPLOXEC UE
nponynBeica pAsyuovn).

MNna tnv aflohdynon tng €vOOOKOTIKAG EVEPYOTNTAC XPNOLUOTOLEITOL KUPLWG TO EMIKUPWHEVO
evbookormikd Mayo score kal Alyotepo ouxva to Ulcerative Colitis Endoscopic Index of Severity

[UCEIS](1).

lotonaBoloyia

H EK elval pia xpovia dpAeypovwdng Stadikacia mou neplopiletal oto BAevvoyovo Ta LOTOAOYIKA
eupnuata otnv EK meplapfdvouv ta KPUTTIKA AmOoTNUATLA, TN Slatapaxi TNG APXLTEKTOVIKNAG TwWV
KPUTTTWV UE Bpaxuvon Kal atpodiot oUTWY EVW UIMOPEL VO GUVUTIAPXOUV SLaTapaxEC TwV EMBNALAKWY
KUTTApwV He BAevvormevia kot petamAacio Twv Kuttdpwv Paneth. MoapdAAnAa avixvevetal €vtovn
KuTtapoPpiBela oto xOpLo, BACIKN) TTAACUATOKUTTAPWON Kal tapouasia nwaowodidwv. Map’otL kaveéva
ano autd ta supnuata dev ival eldika yla tnv EK, n mapoucia 2 A MEPLOCOTEPWV EIVAL UTIALVLKTLKA
(highly suggestive) yia tn Stayvwon EK(1, 23). H Bepaneia eival mBavo va TpOoTomnoLroeL TNV KOTOVOUNA
¢ PAeypovis. Otav €xoupe vooo oe Udeon e€adaviletalr n Paciky TAACHOTOKUTIAPWON Kol
neplopiletatl n kuttapoPpibela Tou PAEVVOYOVOU €VW UTIAPXOUV OTOLXELQ TTOU OXeTL(ovVTaAL PE TNV

emovAwon.

®Duoikn nopeia TG vooou

H kAwikn mopeia tng EK xapaktnpiletal and evalacoopeves meplodoug Udeong Kal £€aponc.
Katd tn dtdyvwon ol meplocotepol aoBeVelG €xouv NTLA €WG UETPLOL CUMMTWHATA Kal AlyoTepo amod
15% ekébnAwvouv coBapr vooo(33). Ot acBeveic mou Slayvwotnkav o€ veapr NAKLO KoL EKELvOL pE
ouvodo mpwtonabn okAnpuvtik xoAayyelitida ivat o mbavo va €Xouv EKTETAUEVN TTPOCGPOAN KaTA

™ Slayvwon. Evag otoug 5 Ba mapoucLAoeL EMEKTOON TNG VOOOU €VTOG 5etiag Kal ol eEApOELG OV
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ouvodelovtal amo MEKTACN TNG VOOOU oUXVA akoAouBoUV [ TILo eMLOETIK Ttopeia Kot Oa mpemeL va
Beparmevovtal o evratika(34).

H éktaon tng EK elval emiong mMpoyvwoTKOg apAyovTag ylo TNV avAaykn XELPOoUpyEiou Kal Tov
Kivbuvo kapkivou moaxéo¢ evtépou(33). OuL aoBevei¢ pe exktetapévn koAitidba €xouv 3.5 dopég
HEYOAUTEPO KivOUVO Yyl KOAEKTOUN Mo autoug Ue opBitida(35) kat o kivbuvog autdg peta amo 10

€tn unoAoyiletal oto 9.8% (95% Cl: 7.4-12.4%)(34).

IXETIKA HE TOV KOPKIVO TOU Ttax€oG EVIEPOU O Kivouvog ap)ilel va auvfavel 8 pe 1 0 £€tn anod tnv
EUPAVION TWV CUUNTWUHATWY O AOOeVEIC PE eKTETAUEVN KOATIOA. e pia TIPOOMTIKN) HEAETN N

aBpolotikn enintwon koAoopBikou kapkivou Atav 2% petd amod 20 kat 5% petd and 30 £tn vooou(36).

6.0epamnceia

Itn Bepanevutikn avtipetwrion twyv IONE nepllapfdavovtol oxiuata emaywyns tng Vdeong Kal
datnpnong autng. H emhoyn ¢ Bepanciag e€aptatal and tn vooo, Tn Papltntd TG KAl TNV
QTAVTNON O€ TUXOV MPONYOUEVEG Bepareieg.

MéxpL mpoodata xpnoLonolovutayv n ‘step-up’ MPOKTIKA, HE TN xpron nrdtepwv Bepamelwv
oTNV 0PN KOL LOXUPOTEPWY AVOOOKATOOTOATIKWY GapUAKkwy yio coBapn avOeKTIKr evepyd VOGO MoOU
umoTtporidlel ouxvd. Ta TeAeutaila OPWE €Tn N TPOKTIKA auTh apXilel va eykataAeimetal pe
ETUKPATNON TNG AeyOuevnc ‘top down’ mpoaoéyylonc. e aoBeveic SnAadn pe LETpLa tpog coPapr) vooo
N vooo He aufnuévoug moapdyovteg Kwvduvou yla Kkakn €kBaon n évapén Kamolwou Loxupou
Bepameutikol mapayovta vwpic otn dtadpoun tng vooou (m.x. avtl-TNF) ¢aivetal OTL QMOTPEMEL TIG
ETUMAOKEC Kol BeATlwvel ta pakpompoBeopa amoteAéopata(37). H emloyn tng pilag n ¢ &AAng
TMPAKTIKAG Ba mpémel va yivetal Bdaon piag e€atoplkeupévng mPooEyylong kot Oev pmopel va
OUVLOTATOL WG LEPOG ULAG YEVIKEUMEVNG KATELOUVTHPLOG YPOUAG.

Ta 1o eupéwg xpnowwomowoupeva ¢apuaka ot IONE eival ta oalukiAikd, T
KOPTIKOOTEPOELSI), TO OVOOOKATAOTAATIKA [Belomoupivec (alaBelompivn Kol pepkamtonoupivn) Kat
peBotpe€atn], ot BloAoyikol mapayovieg [avti-TNF (infliximab, adalimumab kat golimumab), avti-
wteykpiveg (vedolizumab), avti-IL23/1L12 (ustekinumab)] kot mpoodata €ywvav Stabéoipa Kot Ta pikpd

popLa (tofacitinib).
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> ZOAUKIALKA

H mpwtng ypapung Bepaneia yla aobeveig pe Ama mpog petpla EK ival ta 5-aptvooaAukiAkd
(5-ASA, peocahalivn), €éva mapdywyo Tou caAUKIALKOU 0E€0G TTou TEPAAUPBAVEL TTOOLUN Kol SLopBikn
(kAUopa, urtéBeto) popdn. H pecalalivn amoteAel TNV MPOTILWHUEVN apxlkn Bepameio mpOKANoNG Kal
dlatnpnong ¢ Udeong yla acBeveig e Nma mpog PETPLa KoAitda. MNa mepipepikn EK, omwg otnv
opOitida, n TOTIKA aywyr UMopel va ival omOTEAECUATIKI MOV TNG A/KaL He olyxpovn aywyr amno
TOU OTOMATOC. Ta CUOTNUOTLKA KOPTLKOELSN Xpnolomolouvtal 0tav n vooog eival €€ apxng cofapn n

OTOV ATTOTUXOUV T GAAUKIALKA(38).

> Koptikoeldn

H B€Atiotn Bepameia mpwtng ypapung ya tnv nra NC e€aptdtal and tnv evtomnion tng vooou.
AoBeveic pe nma vooo teAlkou elheol ocuvnBwg AapBavouv 9mg Boudeoovibng yla tnv emiteuén
UdeoNC evw oTnV OAU ATLa VOOO £XeL akopa B€on katl n pecaialivn Ye TTApOUOLA TTOCOOTA KALVIKNC
Udeong (39).

Y€ QUTOUC TIOU QOTUYXAVEL N 1tng ypapuncg Bepameia yivetat évapén amd Tou oTOUATOC N
evOOoPAEBLWV KopTIKOELWOWV. ZTNV MPWTOSLAYVWON TN VOoOU N o€ mepimtwon €€apong, avaloya UE tn
coBapotnta Tou eMel00diOU, TUTILKA XPNOLUOTIOLOUVTAL Ta KOPTLKOELS) o Bpaxy oxAuo pe otadlakn
peiwon. H amoteAeopatikOTnTa TwWV oTEPOELdWY avadepOnke yla mpwtn ¢opd amnd tov Truelove to
1954(40). NapdAo mou ol meplocotepol aoBeveic pe NC ) EK amavtoUv ota KOPTIKOELST), UTIAPXEL Eva
MOo0O0TO ToU eudavilel KOPTIKOEEAPTNON, YEYOVOC TIOU OUVOSEVETOL KOl Ao TIC EMUTAOKEC TNG
HOKPOXPOVLOG XPONG KOPTIKOELSWV.

H amavinon oto KOPTIKOELS) ouvnBwcg eKTIHATAL otnv Tpltn nUéEpa XOopnynong toug. e
TEPLTTWOELS coPapn¢ evepyoU vooou Tou OeV aVTOMOKPIVETAL ota KOpTIkoeldy Ba mpémel va
ouvlnteital pe tov 00Bevry KoL TO €VOEXOUEVO XELPOUPYLKAG TapéuPacnc. Otav Tta CUMMTWHATA
EMPEVOLV N emavepdavilovtal otnv poomndbela peiwong Tng Koptlovng Ba mpénel va e¢etaletal n
XPNon EVOANQKTIKWY BEPATELWY. € AUTEC TIG TIEPUTTWOELG EKTOG ATTO TAL VOCOKATAOTAATIKA KOl TOUG
BlroAoyikoug mapdayovteg ou oxoAldlovtal mopakatw Umopel va xpnowuonolnBei oe aoBeveic pue EK
kat n evbodAéPLa KUKAooTOpivn, €VOG avaoTOAEa KOAGOLVEUPivNG n Xprion tou ormoiou eival Lo

Sladedopévn oto e€wtepLkod Kol OxL Tooo otnv EAAadSa(41).
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> AVOOOKATOOTOATIKA

H alaBelompivn (AZA) kat o petafoAitng tng, 6-UepKATTONOUPLV, amoTteAOUV VOUKAEOOLOLKA
avaloya He avoootpomoutowntiky &pdon. Zuothvovtal yla tn Satnpnon tng KAWIKAG  Kal
evO0OOKOTIKAG UDEDNC KOL TOV AMOYAAAKTIOUO amd tnv Koptlldvn OE MEPUTTWOELG KOPTLKOEEAPTNONG
kat otn NC kat otnv EK (42, 43).NopdTL MPOKELTAL Ylo VO APKETA OTOTEAECUATIKO GAPUAKO yLa
KATIOLOUG, N XPon Tou ival KATwWG MeEPLOPLOPEVN AOYW TNG KaBuaoTtepnUévng Evapéng dpacng Tng Kot
TwV avermBuunTwyv evepyelwv ™G H peBotpe€dtn avhikel Kol auT OTOUG AVOCOKOTOOTAATIKOUG
mapAyoVvteg (avtipetaBoAitng, avraywviotrg tou ¢puAAikol 0€e0C) Tou XpnoLUOTOLELTaL LOvn TNG ) OF
ouvbuaouo pe Bodoyiko mapayovta otn NC, evw Sev €xel kamola B€on otnv EK kaBwg dev €xel Seilel

UTIEPOXI) €VAVTL TOU ELKOVIKOU dapudakou(44).

> BloAoyikol mapayovteg

Tic mponyoupeveg 2 Sekaetieg Siadopa €16k Bloloykd pAppaKa TTOU OTOXEUOUV TOLKIAQ
povormatia dpAeypovng €xouv eloaxBel otnv ayopd Kal €xouv BeATLwoeL Tn Staxeiplon kot Tnv €kBacn
otoug aoBeveic pe IONE. H apxn £ylve LE TOUG QVOOTOAEIC TOU TTOPAYOVTA VEKPWONG OyKou (tumor
necrosis factor-alpha, avti-TNF-a) kot ouykekpipuéva pe 1o infliximab (IFX). To IFX amoteAel éva
XILOALPLKO HOVOKAWVIKO avtiowpa 1gG1 évavtt tou TNFa, tou xopnyeitat evbodAeBila os §6on 5mg/kg
oav Bepamneio epodou apyxikad ot 0-2-6 efSouddeg Kol OTn CUVEXELX yla cuvtrnpnon kabe 8
eBbopadec. Exel mapel €ykplon kat yla Tig 2 vooou, NC kat EK (45, 46). To adalimumab (ADA), avrkel
Kol autd otoug avtl-TNFa aAd mpoKeltal yio e€avOpwWOMOINUEVO QVIIOWHA TO OToilo xopnyeital
urtodopla Kol xpnoLlomoleital yia pokAnon Kat dtatrpnong t¢ deong eniong kat otig 2 voooug(47,
48). Télog kukAodopel kat To golimumab, eniong utodOPLOG TTAPAYOVTAC, O OTIOLOC £XEL TIAPEL EYKPLON
yla tn Beparmeia tng pEtpLag npog cofapnig eAkwdoug koAitidag(49, 50).

To xpovikd onpeio mou Ba ekivioet n Beparmeia pe avtl-TNFa ival onpavtikod Kol omoteAel avTiKeipevo
nelétne. Exel amobeyBel 0Tl oL acBeveic pe apvnTIKOUE TPOYVWOTIKOUG TTAPAYOVTEG (Y oUPLYYOTIOLO
nepleSpLk VOO0, EKTETAMEVN VOO0, Babeld €Akn, emutAeypévog patvotumog) enwdeAlolvial amo tny
npwipn évapén twv IFX n ADA wote va pewwBel o kivbuvoc xelpoupyeiou, voonAslwy 1 eudaviong
ETUTAOKWV TNG Vooou(51). Eniong untdpxouv dedopéva 0Tt oL avtl-TNFa mapAdyovteg eival mepLocoOTEPO
amoteAsopatikol €av elcaxBolv vwplc otnv mopsia tng vooou SnAadn ta mMpwta 2 £€Tn Amo TN

Sdlayvwon(52).
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O ouvbuaopog IFX pe AZA daivetal va 0dnyet og avénuéva moocootd BAEVVOYOVLIKNG EMOUAWGCNC
o€ oxéon e t povoBepaneia IFX e€icou otnv NC kat otnv EK (53, 54). Auto cupfaivel OxL povo Adyw
NG emunpocBeTng Spaong tng AZA oto PpAeypovwdeg Hovomatt aAAd Kot AOyw TnG MPooTaciog mou
npoodEpel oto IFX Evavtl Tng avoooyovikotntag. Aev €xel emPeBalwBel avtiotolxn evuepyeTikn dpaon
Tou ouvbuaopoU pe AZA yua tn Bepamneia pe ADA Kal oTnVv MEPLMTWON QUTH CUCTAVETAL ALYOTEPO N
ouvbuaoTtikn Bepameia (39, 55).

Ocov adopa toug avtl-TNFa va €mONUAVOURE OTL T TEAEUTAla Xpovia kKukAodopouv otnv
ayopd kot ta Broopostdn avtwv. Ta ¢pdpuaka avtd dev mapouoialouv dladopég 600 adopd TNV
OTOTEAECUATIKOTNTA KAl TNV 00PAAELA OE OXEON HUE TO TMPWTOTUTIO GAPHOKO, €XOUV XAUNAOTEPO
KOOTOG Kal apxilouv va yivovtal eupEéwg mpooPactua(56).

JTou¢ PBLoAoOYIKOUC TIOPAYOVTEC QVAKOUV ETIONG OL QVTL-LVTEYKPIVEG KOl Ol OVOOTOAELS TNG
wvtepAeukivng (IL) 12/23.

To vedolizumab (VDZ) eival éva povokAwviko 1gG1 avtiocwpa mou dpa pnmAokapovtag tTnv a4B7
LVTEVKPIVN UE QTMOTEAEOUO LD EVTEPOEKAEKTLKA) OVACTOAN TNG UETOVAOCTEUONG TWV AEUPOKUTTAPWV
oto BAevvoyovo kat avtipAsypovwdn dpaaon. Xopnyeital evéodpAeBiwg oe S6on 300mg otig 0,2 kaL 6
eBOopnddeg yla tnVv meplodo NG EMaywyng Kat v ocuvexeia kabe 8 eBSoudadec. Zuotrvetal ylo 0Beveig
pue pétpla mpog ooPapry NC mou dev avtamokpibnkav emapkwg r €xouv avtévdelen va Adfouv
ovpBartikn Beparmeia n/kat avit-TNFa (39) av kot peAETeC €xouv Sel€el OTL N ATIOTEAECUATIKOTNTA TOU
elval xaunAoétepn oe aoBevei¢ mou €Aafav mponyouuevws avil-TNFa mapayovieg (57). Avtiotoxa
LoxVouv Kol yla a.oBeveig pe pétpla mpog ooPapr EK mou Sev £xouv avtamokplOei j SucaveéKTnKov TN
oupPatikn Bepameia kat paAlota iowg untepéxel tou ADA yia toug aoBeveic autoug(58).

To ustekinumab (UST) elvat €va 1gG1 povOoKAWVLKO avTioWHA TTIOU CUVOEETAL OTNV KOLVA, yla TLG
IL-12 kat 23, urtopovada p40. Xopnyeitat otn NC apyika epanal evéodpAeBiwg pe 66on 6 mg/kg yla
gmaywyn tng Udeong Kot akoAouBel umtodopla €yxuon 90mg ava 8 N 12 eBdopadsc (57). Exel €vdelen
yla aoBeveic pe pétpla mpog coPfapry NC mou dev avramokpiBnkav emapkwe fj €XoUV AVTEVOELEN va
AaBouv cupPatiky Beparmeia r/kat avti-TNFa (39) kat poAwg mpoodarta (10/2021) €éAaPe emionun
€YKpLon KoL ylo tn HETpla mpo¢ coPapry EK otav dev umdpxel avtamokplon i KOAn ovoxr otn

oupBatikn Bepamneia(58).
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> Mikpa popla

Téhog e€loou mpoodata pmnike ot KatevBuvtrpleg odnyieg ka to tofacitinib (TOFA) w¢ evag
VEOG OepameuTiko mapdyovtag ywa tnv EK(58). Mpokewtal yla €va UIKpO HOPLO, OVAOTOAEQ TWV
JAK1/JAK3 Kvaowv Tou €xeL amodeifel TNV AMOTEAECUATIKOTNTA TOU OTNV EMAYWYI KAl dLatripnon tg
KAWVIKNG Kal evO0OKOTILKNG Udeong otn PETpLa pog coPapr EK oe oxéon e TO €KOVIKO GAPHAKO.
Xopnyettal and tou otépatog apxlka oe §6on 10mg 2 dopég tnv nUéEPQ, UE Helwon o 5mg 2 dopEg TN
pépa 8 efdouadecg apyotepa yla Bepaneia cuvtripnong. Mpog To mapov n XpRon TNG EXEL CUOXETLOTEL
HE pKpR avénon twv Aolpwéewv kot bk avalwnupwon tou €pnnta {wotipa (59). Emiong va
ONUEWWBOEL OTL apXIKA ONUOAVE ouvayeEPUOG KaBwg davnke otL n 66on twv 10mg cuoyetiletal pe
avénuévo kivbuvo BpoppoepBolikwy enelcodiwv oe aoBevelg pe peupatosldn apbpitda (emiong

€vbelfn tou papudkou) yeyovog ou dev emiPefatwbnke oe HeAETEC TOU akoAovBnaoav (60)

Na toviotel OtL n emthoyr] Tou KATAAANAOU BepameuTIKOU OXHUOTOC EYKELTOL OTI( €KAOTOTE
KatevBuvtnpleg odnyleg, tn PoaputnTta KAl TNV TOPEia TNG vooou (cuxvotnta Kol cofapotnta
e€dposwv), TOUC MAPAYOVTEG KLVOUVOU yla Kakr €kBaon, Tnv mapoucia eEwevieplkwv eKONAWOEWY,
TNV anotuyxia mponyoUUeVWY BepameuTKwyY Tapayoviwy, tn dtabsoudtnta tou papudkou, TNV 080
XOpNynong Tou, TI{ TMPOTLUNOELS Tou acBevr, To KOOTOC Kol tnv aodpaiela dnAadn tov kivéuvo

QVETILOUUNTWYV EVEPYELWV (TL.X. AOLUWEEWV) KOl KAKonBOEeLwv.

> Xelpoupyikn Bepameia

Map’ OAeg¢ tTIg mopamdvw Olabéoueg Oepameutikég emloyég moAlol aobeveic dev Ba
avtamokplBolv 1 Ba avamtufouv KAmola €MUTAOKN Kol Ba xpelootouv xewpoupylky Oepameio. H
anwAela TG avrtanokpong i n ducavetia otn Bepamneia Ba mpémnel mavra va cuvodsvovtal amnod
ETIAVEKTINGN TN EVEPYOTNTOG TNC VOOOU, VO OTOKAELOVTAL TUXOV EMUTAOKEG Kot val oulnTeltal e Tov
aoBevn to evdexouevo xelpoupyeiou. H amoddaon tng evtatikonoinong, tng aAlayng Beparmneiag i Tou
Xelpoupyeiou oe aoBeveig pe cofapry IONE Ba mpémel mavta va Aappavetol PETA amo pia
Slemotnpovikn poogyyLon. Mepimou ot poot ano toug acbeveic pe NC Ba xpelaotouv otn 10etia ano
N Sldyvwon KAmolou €(60UG XELPOUPYELO OTO EVIEPO EVW TO TIOCOOTO AUTO Mpooeyyilel to 70% o€
BaBog xpovou. And autolg nou Ba xelpoupynBolv 35% Ba XPELAOTEL KL 2p0 XELPOUPYELD EVTOG TNG EMOUEVNG
10etiag (6). Avtiotowa otnv EK 20-30% twv acBevwv Ba xpelaotel va umoPAnBolv oe KOAEKTOUN KOTA TN

Stadpourn tng vooou (6).
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H 86g€ld nUIKOAEKTOUN HE OPALPECN TOU MACYXOVIOG TUHMOTOC TOU AEMTOU €VIEPOU E£ival TO
ouvnOBecg xelpoupyeio otn NC oe aoBeveic pe amotuyia i Sucavelia oTIG ouvTNPENTIKEG Bepameieg evw
yla tnv eewkr) NC TMEPLOPLOUEVNG EVIOTILONG, MUIKPEG EKTOMEC KUPILWG AQMAPOCKOTIKA WTOPEL va
XpelaotolV R&N amnod vwpig yla peiwaon tou dpAeypovwdoug poptiou emiblwkovtag £ToL TNV avénon tng
QIOTEAECUATIKOTNTAG TNG OKOAoUONG dapuakeuTikng Bepameiag, 2tnv EK oL acBeveilg tumka
urtoBallovtal og Xelpoupyeia Pe 2 1) 3 XPOVOUG [KOAEKTOUN UE €IAEOCTOUIO, KATOOKEUN VEOANKUOOU
(pouch) kat avactépwon]. Téhog anapaitnto kpivetal OtL ol aobeveig pe emuenAeyuévn IONE Ba

TPETEL VA TTOpakoAouBoUvTaL Kal VoL XELPOUPYOUVTAL O€ KEVTPA avadopag.

IL.BsATioTOTIO(NOT) TNG AYWYNS UE BLOAOYIKOVGS TIAPAYOVTES

Kata tig 2 teAeutaieg Sekaetieg, ol Bloloyikég Bepameieg €xouv pépel TNV emavaotacn otn
Sdlaxeipion twv acBevwv pe IONE(61). MAéov OSlaBétoupe TéoOEPL; SLADOPETIKEG KATNYOPLES
dapUAKWY TIOU €XOUV EYKPLOEl MayKOOUIwG yla tn Beparmeia mpokAnong kot datpnong tng udeong
o€ aoBevelg pe pétpla mpog cofapn vooo. Ta papuaka autd kal oL evdeifelg Tou €xouv avaAubel oe

TLPONYOUHEVO KEPAAQLO.

MapoAla autd wg kat to 1/3 twv acbevwv mou Ba teBolv oe Bloloylkoug mapdyovieg Ba
TIOPOUCLACOUV TIPWTIOYEVA] KN OVTOIOKPLON TOU onpaivel otL dev Ba €xouv TNV OVOUEVOUEVN
avtamnokplon Katd tnv nepiodo emaywyng tng deon (8-12 eBdouddeg anod vapén). MapdAAnAa anod
auUToUG Tou apxkd Ba avtamokplBolv, 20-40% Ba YAoOUV TNV AVIATIOKPLON TOUC KOTA TnV mapodo
TOU XPOVoUu, Yeyovog Tou opiletal w¢ deutepoyevig anwAela tng avrtanokplong (loss of response-
LOR)(62-64)(Ewkova 5). O €trjolog Kivouvog yla omwAELa TNG avTamoKpLong eKTLATAL tepimou og 13%

ava avBpwrnoétog Bepameiag (65).

JTPATNYLIKEG QVTLUETWTIIONG TNG QAMWAELNG TNG aAVIATOKPLONG ot aobeveic pe BloAoylkolg
mapAyovieg e€ilvat n avénon tng xopnyouuevng ©&déong (otoug avtli-TNFa), n peiwon Tou
pHecoSLAOTAUATOG TwV gyxVoswv (o€ OAoug Toug PloloylkoU¢ Tou KukAodopoUv HE R Xwpig
TPOEyKpLlon avaloya av opiletal f; OxL enionua amno TG odnyieg), n MPOoBNKN AVOCOKATOOTOATIKWY
(kupilwg otoug avtl-TNFa kat Wdlaitepa oto IFX), n aAAayr Tou apayovta o€ KAmoLo aAAo pe tov idlo f

SLadopeTikd pnxaviopo dpdong kot TEAOG n xelpoupylkn Bepameia. Mapd BERata OAEG TIC AVWTEPW
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TOPEUPATELG, EVA GNUOVTLKO TTOOOOTO TAAL Ba amOTUXEL VAL avTammokplOei i Ba XAoEL TNV AVTATIOKPLON

0€ aUTA ta BeATIOTOTIOINUEVA OXNLOTA.
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MapdAAnAa Opwe pe TG €€eAielg ota dapuaka €xoupe Kol e€eAifelg oToug BepameuTikoUg
otoxoug otic IONE. Evw apxikd KUPLO HEANUA ATOV N CUUMTWHATIKA UdECN, YPrRyopa £YLVE AVTIANTITO
OTL UTAPXEL HMEYAAN avavtiotolia petafy Ttou TL meplypddouv ol acBevelc kol TL MPOYUOTIKA
oupBaivel pEoa oTov eVTEPLKO AUAO. MNa auto To AOYo oL OTOXOL APXLOAV VO YiVOVTOL AUCTNPOTEPOL Kall
TAEOV QMOCKOTIOUME oTnV ermiteuén PAevvoyovikng emoUAwong kot PBabeld¢ Udeong OMwg auth
oplleTal YE TNV LOTOAOYLKN KOl OKOUO KOl TNV SLOTOXWHATIKN €mMoUVAwon otnv mepimtwon tng NC.
EUMECO PUE AUTO TOV TPOTO ETUSLWKETAL N aAAayr) TNG dUaIKn ¢ mopeiag Tng vooou (Ewkdva 6)(66).

Ma va Umop€cOUE Va EKUETAANEUTOUUE OTO €makpov ta StaBéaiua dapuaka, Ta onoia eivat

LLEV OLPKETA OE OXEON LE TO TtapeABOV aAAd OXL TTOAAQ Kol £XOUV pia 0podr) TNV ATTOTEAECUATIKOTNTA
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TOUG (65-70%), KaL va TLETUXOULLE TOUG VEOUG BeparmeuTikoUg oToXouG Ba mpémel va dpdooupe

AN\ ayij ot $u oK) Topeia ¢ vosou

BaBeia v eon

BAEVVOYOVIKI) EMOUAWOT)

Y¢ £on eAedBepn KOpTIKOEIBWV

KAwiki U eon

BEATIW 01) CUPMTW PHATWVY

Adapted from I0IBD

T(POOEKTIKA KoL e oTpatnyikr. Mapeupaivovtag vwpic oto mapdBbupo sukalplag, EKTILWVTOG CWOTA
TOUG TIPOYVWOTLKOUG SELKTEC TNG VOOOU KAl €XOVTAC OO KOVTA Tov aoBevr) o€ auotnpo €Aeyxo Kol
mapakoAoUOnon UMopoUUEe va KaBUOTEPAOOUE KOTA €va TPOTo TN duaotkn eEEALEN TNG vOOOU Kal va
erBpaduUvoupe Kal ylati OXL va OTAUOTHOOUE TNV EKOETIKN TTOPELA TNG KOUTTUANG TNG CUCOWPEUTLKNAG

BAGBN¢ (Ewkova 4)(67).

H e€étaon ekAoyng ylo vo amavtriooupe pe akpifela ota Stddopa KAWLKA EPWTIAUATA TIOU
T(POKUTITOUV Katd tn Slaxeiplon twv acBevwv eival n koAovookomnon. Opwg eival pia e€€taon oxL
TOOO gUXAPLOTN YLa ToV aoBevr), xpovoBopa yla To Bepdmovta Kol KootoBopa yla To cUCTNUO UYELOG.
M auTo To AOYO GUOTAVETOL N XPioN EVOAAOKTIKWY TPOTIWV-EEETAGEWY OL OTtoleg Ba avtikatontpilouv
HE akpifela Tnv evepyotnTa TNEG vOoOU Kal Ba poPAENOUV akOUA KoL TILOAvh ETUKELEVN ATWAELA TNG
aVTAnOKPLONG YLO VoL UIMOPOUHE va dpoupe apeoa Sdtaduldooovtag £Tol Ta pappaka aAAd Kol TOUG

18loug toug aoBeveic amod emUTAOKEG.
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Ytnv napovoa AA Ba epeuvriooupe otnv patn tn xprnon SUo SladopPETIKWY OTPATNYIKWY TIPOG
autnh TNV KatevuBuvon. MPOKELTAL yla TN OTPATNYIKN €UPEWC yvwoTth w¢ therapeutic drug monitoring
(TDM), cUudwva pe TNV omola LETpwWVTAL Kot Tipocapuolovtal avaloya ta kukAodopouvta enineda
ToU papudkou otov 0po(61) kat cuykekpluéva Ba aoxoAnBoupe pe ta enineda tou IFX kat tng “ treat
to target” (T2T) otpatnylkng omou tibevtal BpaxunpdBeopol oTOXOL OUAAOMOINONG EPYACTNPLAKWY
Blodelktwv MPOC €MITEVEN TWV ATIWTEPWV KAl QUOCTNPOTEPWV OTOXWV (68) OMOU OTNV TIPOKELUEVN

nepintwon o peAeTwpevog Blodeiktng Ba eival n kaAmpotektivn kompdvwy (FC) petpwpevn kat' oikov.

1.KvkAo@opovvta emineda avti-TNFa kot avTioopata £vavti autov

ATtWAELO AVTATIOKPLONG —0lVOOOYOVLKOTNTA

Mapott ot avtl-TNFa mapAdyovieg amoteAoUV wWE TWPA TO TILO OTTOTEAECHATIKA GAPUAKA YLa TV
evepyo IONE, dev mavouv va €X0UV CNUAVTIKOUG TEPLOPLOUOUG. Onmwg TeplypddnKke Kal vwpitepa
TePLMou €vag oTouC TpeLg aoBeveic Sev Ba amavtioouv oTo GAPHAKO EEXPXAG OTOUC 3 TPWTOUG UAVEC
(mpwtoyevAg un avtamnokplon) evw 20-40% anod autoug ou Ba avianokplBouv apxikd Ba xdoouv tnv

QVTOOKPLON TOUG HaKporpoBeopa (2yevng un avianokplon)(62-65).

O HUNXOVIOUOG TNG TPWTOYEVOUC KN avtamokplong otoug avil-TNFa mapdyovteg Sev €xel
Sleukpviotel akopa mMARPwWG(69). H 2yevic anwAsLa TNG avTanokpLlong EXEL CUOXETLOTEL e Stadopoug
mapAyovieC. Xuykekplpéva otn NC, pn ¢bAeypovwdelg emutAokéG Omwg n dnuoupyia wwdwv
OTEVWOEWV UMOPEL va TPOKAAEoOUV amWAELA TNG avtamokplong (70). H anwAsla autr €xeL emiong
arnodoBbel 0TO OXNUATIONO OVTIIOWHATWY, Ta omoia dpouv eEOUSETEPWTIKA EvVaVTL TOU GapUAKOU Kal
UropoUV va TpoKaAéoouv ofeie¢ avtdpdoelg katd tnv €yxuon (71). MapdAAnAa ta xapnAd
KukAogpopouvta enineda papudkou otov opo (trough levels), ta omola opilovtal wg Ta KATWTIEPA
enineda opol TOU PAPUAKOU TIOU AVIXVELOVTAL TPV TNV TipokaBoplopévn éyxuon (akopa Kol pn
odeNOUEVA OE OXNUOTIOUO OVTIOWHATWY), £XOUV CUOCXETLOTEL HE 2YEV) QMWAELQ avTtamokplong(72,

73).

H avoooyovikéotnta tTwv avtl-TNFa mapayoviwv ennpedletal amo SOUIKA XOpaAKTNPLOTIKA TOU

dapuaKou OMwWG: To TOOO €EaVOPWTOMOLNUEVO 1N XIHALPLKO €lval TO HOVOKAWVIKO QvTiowpd, Tn
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VAUKoTUALWON 1 KoL TN OUYYEVELX PE TOV avBpwrivo veoyvikd umodoxéa Fc (74-76). H dnuloupyia
OVTIOWHATWYV EVaVTL ToU Ppapudkou emnpedletal eMiong amo Ta XOpaKINPLOTIKA Bepamneiag: .. 060¢
xopnynong (urmtodopta évavit evéodAERLag), Sooohoyko oxnua kat Stapketa xprnong (77). TEAog kal Ta
XOPOAKTNPLOTIKA Twv aoBevwv mailouv eficou tov poAo toug. AcBeveic mou €xouv &N avamtuel
QVTLOWMOTA €vavtl kamolou avil-TNFa eivat emppemneic va avamtufouv avILOWHATO EVOEXOUEVWE Kal
€VaVTL TOU enOpevou (78). Auto umopeil va odeiletal og kAmola YeveTKn podldBeon .. TO avilyovo
totoouppatotntag HLA-DRB1 oxetiletal pe avamTuEn avIlOWHATWY Evavtl Tou dappdkou (79).

To povoKAWVIKA avTiowpata gival YAUKOLUALWUEVEG TIPWTEIVEG UE CUYKEKPLUEVOUCG LOPLAKOUG
otoxoug(74). Tumikd, autd Tapouactdlouv KATAVOUR 0TouG LoToU¢ Stapecolafoupevn amo umodoxeig
Kal Aoyw Ttou uPnAol poplakol Toug BAapoug Kal tou udPOPIAOU XapPaKTAPA TOUG ETLOEIKVUOUV
XapunAn SlelobuTikOTNTA KOl HAKPOUG XpOvoug nuicslag {wng. ZuvABwe Ta QVIIoWHATA QUTA
neplopilovtal oto aipga Kol otov e€wKUTTAPLO XWPOo. OL Un YPAUULIKEG POPUAKOKLVNTIKEG KOl
dGaApUAKOSUVAULKEC LOLOTNTEC TOUG MTOPOUV €V PEpel va €€nynBouv amd tn O€0peucn Twv
HOVOKAWVIKWY QVTIOWHATWY OTO QVTlyovo otoxo toug(80). Zuvnbwg dev amofdllovtal amd Toug
vedpoug, Adyw tou uPnAol poplakol Toug Bapoug aAAd amopakpUVoVTOL KUPLwg LEoW TTIPWTEOAUONG
amno ta payokutrapa(81, 82). H aAAnAenidpaocn petalv tou Fc umodoxéa twv IgG avIloWUATWY HE TOV
Fc gamma umodox£a TwV HOVOKUTTAPWY KoL TwV pakpodpdywv odnyel otnv evéoowiikr mpooAnyn
OQUTWV TWV QVTIOWHATWVY KOL TN OTASLOKN TOUC ATTOUAKPUVOT).

O OXNUOTIOHOC TWV OVIIOWHATWY £€vavil tou ¢oappAKou ormotedel Tov Baokd Tpomo
avoooloyilka pecolaBoupevng kaBapong tou ¢apudakou. H g€oudetépwon MOU AUTA TPOKAAOUV
eTupEpel taxela kABapon Kkat kat'enéktaon anwAela tng Spacng tou papudkou. H emelcodikn kat oxt
ouotnuatikn €kBeon oe avtl-TNFa mapAdyovieg eVEPYOTOLEL TNV €UPAVION OVTIOWHATWY EVOVTL TOU
dapuakouv. Etol oL aoBeveic mou Eavafekvave To GAPHOKO HETA amd pio mapodikn Slakomn
Bpiokovtal oe avénuévo kivbuvo avamtuéng aviilowpdatwyv. MNa to Adyo autd dev Ba mpémel va
Slakomrtoupe tn xopriynon xwpeig Aoyo (83) kat Ba mpémel va xopnyouvtal eyxUoELS UE KOBOPLOUEVO
XPOVLKO TIPOYPOUATIONO HE §Ooelc epddou akohouBoupeveg amo §O0eLg ouvtrpnong (84, 85).

O oXNUATIOPOG avTlowpAaTwy €vavtl tou IFX (IFX-Abs) umopet va amodeuxBel pe tn ovyxpovn
XOpAynon ovoooKaTtaoTaATIKWY dpapudkwy (54, 86) yeyovog mou Sev eival amoAuta Eekdabapo OTL
oxVel kat yta to ADA (39, 55). To (6lo pmopel va ocupPel Otav xopnyoUUe TposTOLUOGLA

LSpPOKOPTLLOVNG TIPLV TNV EYXUON I OE TIEPUTTWOELG OUYXOPRYNoNG ota TAaiola Tng Beparmeiag(87).
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H epdavion twv avTlowpatwy Evavtl tou avil-TNFa amoteAel éva SUVAULIKO GOLVOUEVO, LE QUTA
va efadavilovtol otadlakd HETA TNV oploTikn Sltakomn tou (88, 89). Auo Siadopetikol TUTOL
QVTLOWMATWYV €X0UV TautomolnBel: ta enipova auvénuéva (persistent) kot ta mapodikd (transient). Ta
napoSika avtiowpata, ¢paivetot va eival LKpAG KALWVIKAG onuaciag Kal umopel va epdaviotouv tuxaia
omoladnmote otTyun kotd tn Sldpkela tng Oepameiag (90). H Snuoupyla Opwg Twv Eemipova
QUENUEVWY  OVTIOWUATWY €XEL OUOXETIOTEL HME TNV OomMwAeld NG KAWIKAG avtamokpilong. Ot
neploootepol aobeveig Ba avanTuéouv avTlowpaTa EVIOS TwV 12 MPWTWV UNVWV amnd tnv evapén g
Bepamneiag(91). H ouyxopriynon avocokataotaAtikol dapudkou poll pe to IFX mapateivel to
Slaotnua eAeVBEPO AVIIOWHATWY KOOWG ATIOTPEMEL TNV avooOoyovIKOTNTA (91). € KAMOLOUG aoBEVEILg
EXEL mapatnpnOel UTIOOTPOPI TWV AVILOWHATWY EITE HETA TNV MPOCONKN AVOCOKATAOTOATIKOU (92) n
OKOUO KOL LETA OO EVIATIKOTIOWN 0N TNG 600NnG Tou papudkou(93).

Flot T HETPNON TWV QVTIOWHATWY OTLG HEAETEG Xpnolpomolovuvtal diadopeg uébBodol aviyveuong
YEYOVOC Ttou KaBLotd SUoKoAn tn olyKplon Twv anoteAecpdtwy. Ot mapadoaotakol péBodol pEtpnong
dev duvavtal va avixveLOOUV KOl KOT EMEKTOON VO UETPHOOUV QVIIOWHATA €VW UTAPXEL UPNAR
OUYKEVTPpWON KukAodopouvtog ¢appakou otov o0po. MAéov Opwe o evaioBnteg péBodol €xouv

avartuxBel mou pPmopouv va avixveloouv avilowuata napouciog dapudkou otnv kukAodopia(94).

DapLaKOKLVNTLKA

Avapeoa otn 66on tou papudkou mou Ba SWOoOUUE Kal 0TO AMOTEAECUA TToU TeAKA Ba dolpe
peooAafouv Sladopol mMapAyovteg ou EMNPEAlOUV TNV TIOPELO TTPOG TO TEAKO amotéAsopa SnAadn
Vv anoppodnon tou ¢apudkou, To HETABOAOUO TOU, TNV KATAVOWUN TOU OTOUG LOTOUG Kal TNV
amoBoAf TOu amo Tov opyaviopd. Ol Tmapdyovieg outol emnpedlouv TO  AMOTEAECUO
(bapuakobuvauikn), HéEow EeMOpACAG TOUG OTN OUYKEVIPWON Tou ¢apudkou oOTo aipa
(bappakokivntikn)(64). OL mapayovieg autol pmopel va oxetilovrtal pe tov acBevni r tnv 6l tTn voco

kat cuvoyilovtal otnv Ewkova 7
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MapayovTeg nou ennpealouv Tnv dpaon Tou IFX

Aoon IFX > AnoTéheopa

®APMAKOKINHTIKH JUYKEVTPWOT)

®uho

BMI

YnoSoxzeic (FCcRB & Fc-g) Movonaria
AABoupivn aveEapTnTa Tou
®AeyUovwdeg popTio TNFa

AvoooyovikotnTta (Abs)
Zuyxopniynon IMMs
Meykuhinan

0366 xopnynang

MNna napadeypa to avénuévo BMI oxetiletal pe pelwpéva enimeda opol Tou Gapudkou Omwe
Kol n Tmapoucia €EOUBETEPWTIKWY QVTIIOWHUATWY, O aviiBeon Mde TN oOuyxopnynon Twv
OVOOOKOTOOTAATIKWY TIOU QTTOTPETIOUV TNV AVOCOYOVLKOTNTA Kal WG €k ToUTou Bonbav otnv emiteuén
vdnAdtepwy ouykevipwoewv(54, 71, 95). Avtiotolxa n udnAn CRP kat n xapnAn aABoupivn, deikteg
TIou umodelkviouv éva auvénuévo pAsypovwdec doptio, dpaivetal OTL €X0UV aPVNTIKN EMdpacn ota
kKukAodopouvta emnimeda. MNa mapadeypa otnv ofeia ocoPfaprn EK Adyw mapouciag eKTETAPEVNG
dAEYHOVAC KOl EAKWV UTIAPXEL OMWAELA TOU PapUAKoU KaBwC Kal TPWTEIVWV amapaitnTwy yla tn
ouvéeon autol OTov QUAG KOL KOTA OUVEMEla emnpedlovial ta KukAodopouvta emimeda kat
amattouvtol UPNAOTEPEC XOPNYOUUEVEG SOOELG yla va ETITEUXOEL N ETULOLWKOUEVN CUYKEVTPWON OTOV

0p0(96).

Entineda avti-TNFo Kot AmoTteAECHATIKOTNTA
Jopudwva pe dedopéva tng BLBALoypadiag oL auEnUEVEG CUYKEVIPWOELG OTOV 0pO TwV avil- TNFa
mapayoviwv cuoxetilovtal Pe auvénuéva MOCOOTA avtamokplong otn Bepameia kot BAeVVOyovIKAG
emoUAwoNG(97), HEWWHEVN OUXVOTNTA UTIOTPOTIWV, VOONAELWY, EMUTAOKWV KOl XELPOUPYEIWV EVW
napatnpeitat kat aflodoyn BeAtiwon otnv mowdtnta {wng Twv acBevwv(72, 73, 98-101). AvtiBeta

xapnAd emnineda avtl-TNFa £€Xo0UV CUCXETLOTEL UE XELPOTEPN amavtnon otn Beparmeia kot otnv NC Kot
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Vv EK (72, 73). Zadwg Opwc mPEMEeL va tpoodloplotel éva KataAAnAo Beparmeutikd €Upog mou Ba
PoodEPeL TO BEATIOTO AMOTEAECUA. XOUNAEG CUYKEVIPWOELS OTIWG TtpoavadEPONKE EKTOC Ao To OTL
ouVOEoVTaL e XELPOTEPN TTPOYVWON dnuLloupyolv ipocdopo £6adog yla avATTUEN AVTIOCWHUATWY EVW
avtiBeta moAU VPNAEC CUYKEVTPWOELG EKBETOUV O€ Kivouvo yla epudavion avemBupnNTwV EVEPYELWV

(Aouwéewv k.a.) xwplc avaykaoTika va mpooBEtouy oto Bepameutikd 0deog(102).

Neotepeg katnyopieg Blodoyikwv papuakwv ko pétpnon TLs-Abs

Avadoplkd He TG VEOTEPEG Katnyopieg dapudakwv (vedolizumab, ustekinumab) daivetal ot
€XOUV TIOAU XOHNAR OVOOOYOVIKOTNTA KOl N TUXOV QmWAELQ QVTATTOKPLONG TIOU UMOPEL va
napouotalouv dev odpeiletal oe mapouaoia e€0USETEPWTIKWY AVIIOWHUATWY. MEeAETEG OUWE TTAVW OTN
dapUAKOKIVATIKY €XOUV Selfel CUOYETION KALWVIKWVY KOl EVOOOKOTIKWY OTMOTEAECUATWY ME Ta EMiMeda
TouG. 2to vedolizumab nAdn evrtatikomowolue to oxnua oe 300mg/4w Otav umapyxouv evOeielg
anwAelog avtanokplong kot to 6o cupPaivel kat ywa to ustekinumab, mpoxwpdue &nAadn oe
gvtatikonoinon ota 90mg ava 4 eBdouadeg, petd amnd €ykpion amnod tov EO® kabwg PeAETEC €xOuV
Oelel otL elval amotedeopatikd kat acdalég(103). Yrmdpxouv emiong debouéva emavaxoprnynong
evbopAEBlac doong edpodou yla to ustekinumab, aAlld oxL Opwe ota mAaiola tou TDM. OAa auta
ylvovtal amookonwvtag EUPETa otnV avénon twv emutédwv Tou GappAKou OTov 0pO XwpPig OHWG
TUTILKA va. €XouV akopa oplotel cadn cut offs. Apxilel Aoutov va Stadaivetat afia yio TDM kat og

QUTOUG Tou BLloAoyLlkoUg eKTOG amo toug avit-TNFa.

Therapeutic drug monitoring-TDM

H kaAUtepn koatoavonon tng GappoKoKVNTIKAG Kal TNG GappoKOSUVAULKAG TwV BLOAOYIKWV
TaPAYyOVIWY €£XeL 0dnyrnoeL oc KALWIKEG 0Onyieg kal TOANQTAEC TIPOTAOEL YLO OTPATNYLIKEC ME
aAyoplBuoug nou PBacilovtal otn pETpnon twv KukAodpopolviwv emumédwv tou dapudakou (TLs) kat
TWV AVTIOWHATWY évavtl autol (Abs) mou cuvABwg peTpwvTal akplwg MpLwVv TNV MPOoKaBopLoUEVN
g€yxuon tou ¢papuakou(64, 104-107). Yrapxouv debopéva Kot yla TV afia HETPNONG TwV EMUTESWV
QUTWV 0€ SLDOPETIKA XPOVIKA CNUELD OTWG TN HETPNON OTO UEYLOTO TNG CUYKEVIPWONC Toug (peak
levels), oto evéldpeoco twv eyxloswv (intermediate) 1 akopa Kal PETPNON TOUC OTOV EVIEPLKO LOTO

(tissue levels) aAAd ypelalovrtol MEPLOCOTEPEG Kal UEYAAUTEPEC HEAETEG yla va emiPeBawwbdel to
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0deAo¢ mou pmnopet va poodEpouv otn Slaxeiplon Twv aoBevwy pe IONE kot va kaBlepwBel n xprion

toug (108-110).

H ouvbuaotiki xprion Kol Twv 2 autwv petpnoswv (TLs & Abs) opiletal w¢ therapeutic drug
monitoring (TDM) to omoio pag¢ divel tn Sduvardtnta va TAUTOMOL|OOUUE Tolol acBeveig Ba
uropouoav va enwdeAnBolv and tnv tpomonoinon tng 660nG ToOU MAPAYOVIA OE OXEON UE AUTOUC

mou xpeLalovtal alhayn og aAAo dpdappako TG idtag i Stadopetikig tatng (64, 104-107).

‘Exel pavel o kAmoleg HeAETEG OTL TOo TDM eival amodotikd and anodn KO6oTouG-ohEAOUG A
wW¢ Twpa eV UTIAPXOUV EMOPKN OTOLXELA yla vat 0dNyRoouV OTNV gupeia epapuoyr TNG OTPATNYLKAG
avtn¢ (111, 112). H ECCO (European Crohn’s and Colitis Organization) otig mpoodaTeEC KATEVOUVTHPLEG
odnyieg onuelwvel OTL 6ev UTIAPYOUV ETMOPKN OTOLXEIQ YL VO UTTOPECEL TA TOXTEL UTEP N KATA TNG

XPNONG TNG O€ OXEON HE TN XPON TG KOWAG WG TWPA TPAKTLKNAG (39).

H otpatnykr tou TDM ywpiletal empépoug oe dU0 Katnyopiec. Katd tnv mpwtn epopuoletal
To TDM og mepintwon mou o acBevi¢ Bploketal oe Bepameia ouvinpnong Ue avil-TNFa kal €xel
OTOAECEL TNV AVTATIOKPLON TOU 0TO GAPUAKO Yla va KOTEUBUVEL TILO OTOXEUUEVA TO EMOUEVO PBrua
(reactive TDM) evw otn &eltepn oL PETPAOELS TwV TLs kot Abs yivovtal mpoAnmikd avd KAmola
XPOVIKA Slaotrpata oav e€€Ttacn poutivag akopa Kol o acBevelc xwpig KAVIKA evepyd VOGO Kal OTN
ouvexela yivetai, PBaon oAyopiBuwv, n mpoocapuoyrn tnG Oepameiog pe okomod TNV emiteuén
BepameuTIKWY EMUMESWVY KAl KATA CUVETELA TNV amoduyr AMWAELOG avtamnokplong (proactive TDM).
TéAoG undpxouv oTtolxela emiong UTIEP TNG XPNONG TwV UETPACEWV TLs koL Abs oxL pévo o aoBeveig
mou Bplokovtal og Beparmneia cuvtipnong pe avtl-TNFa aAAd Kal o€ autouc ou Bpiokovtal otn ¢aon
EMAYWYNG TNG UdeonG yla TPOoBAedn TNG LAKPOTPOBECUNG AMOTEAECUATIKOTNTAC TOU papudkou (104,
113-115)

TDM o€ aoO¢eveic uro IFX.

Ta neplocodtepa dedopéva oxetika pe v afia tng xpriong tou TDM oto IFX mpoépyovtal ano
OVOOPOUIKEG UEAETEC O KAWLKAL OevApl TIPWTIOYEVOUG KoL OeuteEpOyevoUC OMWAELAC TNG
avtanokplong, Kuplwg katd tnv mepiodo datipnong tng Udeong(111). Mapott oL peAETEG elval
ETEPOYEVELG OTA KATAANKTIKA TOUG ONUELA KO TOUG 0TOXOUG TwV TLs , n mAeloPnodia toug amedelée ott
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au€nuévec ouykevtpwoelc opol tou IFX (IFX-TLs) oxetilovtal pe avénpuévn mbavotnta KAWLKAC i/Katl

evB0OKOTILKAG avTamnokplong N udeong kat otnv NC kat tnv EK (64, 116-118).

Itn peAétn PANTS tou 2019, 955 aocbBeveic pe NC éAafav Bepameia pe IFX(119). O povog
TIAPAYOVTAC TIOU OXETIOTNKE AVEEAPTNTA E TNV MPWTOYEVH N QVTOIOKPLON Atav Ta xaunAd IFX-TLs
nv efdouada 14. Tuykévtpwon IFX TLs 7ug/ml tnv €B6. 14 davnke va oxetiletal pe Vdeon otig 4.
14 kot 54. Tyég IFX-TLs kKAtw amo auto to O0plo tnv €B6 14 oXeTiOTNKOV HE OVOOOYOVIKOTNTA KOl

eudavion Abs.

AUO TPOOTTIKEG KAWVIKEG peAETeC (TAILORIX kat TAXIT) peAétnoav tnv afia tou proactive TDM
yla to IFX oe aoBeveig pe evtepiky NC katd tn Stdpkela tn¢ Bepamneiag ocuvtnpnong. H peAétn TAXIT
Atav pia tuxatomolnpévn peAétn mou adopoloe 263 acbeveic umo Bepameia cuvtpnong pe IFX kat
OUVEKPLWVE TNV OTOTEAECUOTIKOTNTA, TN OXEON KOOTOUG-0PEAOUC Kal TNV aopaAsld NG
kaBodnyoupevng pe ta TLs og oxéon He TNV KAWIKA KaBodnyoUuevn Tpomornoinon tng aywyng(120)
Ao toug aoBeveig mou eixav IFX-TLs <3 pg/ml, 91% (69/76 patients) métuxav TG 3—7 pg/ml petd amod
KALLOKwoN tn¢ Beparmeiag. Auto odnynoe o €va OonUAVTIKA peyaAUTepo ooootd aoBevwv pe NC oe
Udeon oe oxeon Ue TpLv TNV eviatikonoinon (88% €vavtt 65% ,P = 0.020) kot pia onUAvTLKn TTwon otn
Stdpeon twun ™ C-avtdpwoag mpwrteivng (CRP) (3.2 évavtt 4.3 mg/l, P < 0.001). Autd to 6dehog dev
niapatnenOnke otoug acBeveig pe EK. e 6o To Selypa tng peAétng, €€apon vooou kataypddnke oe 17%
TwV aoBevwyv pe TNV KAWVIKA kKaBodnyoupevn Slaxeiplon o oxéon He 7% otnv opada He T Xprion tTwv TLs

(P = 0.018).

H pelétn TAILORIX Atav pio AAAN TIPOOTILKY) TUXOULOTIOWNMEVN MUEAETN TOU €PEUVNOE TNV
Tpornomnoinon Baon TDM tng Bepamneiag pe IFX oe aoBevelg pe evtepik NC (121). Tuxatomow)Bnkav 122
ooBeveic pe evepyd NC koL mpoodatn, MHeTAd TOo oxnua e£dpodou-gB614, €vapén IFX kot
OVOOOKATAOTAATIKOU (Xwplg mponyoupuevn €kBeon oe GAAo BloAoylkd mapdyovta) o€ 3 UTTOOUASEC
:a)tapakolovBnon Baon Bodektwy Kat TLs Kat evtatikomnoinon katd 2.5mg/kg, B)mapakoloubnon Bdon
Blodewktwv kat TLs kat evratikomoinon koatd 5mg/kg, y)kAwika kaBodnyoupevn mapakoAouBnon kot
gvtatikornoinon amno ta 5 mg/kg ota 10 mg/kg. To mocootd Twv acbsvwv Tou £PTACE TO TIPWTOYEVEC
KATOANKTIKO onpelo mou Atav n Udeon eAelBepn otepoeldbwv (Crohn’s Disease Activity Index <150)
HEeTaEL ™G €Bf6.22 kal 54 xwplig €Akn otnv evdookomnon otnv €B6 54 kal xwplg avaykn xelpoupyeiou

ATV Mapopolo HeTafl Twv 3 umoopddwy (47% évavtl 38% £vavtl 40%).To opto tou IFX-TLs >3 ug/ml
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EMETELXON o010 60% TWV AoBevWV oTNV KAWVIKA KaBodnyouuevn unmooudda os oxeon pe 46—-47% OTIG

AAAEC 2 UTTOOPASEG PE TN XPrioN TwV BlodelkTwy Kat Twv TLs.

Kot ot 2 avacepBeioeg peAéteg, TAXIT kot TAILORIX, amétuxav va €mtUXOUV TO TIPWTOYEVEG
KATOANKTIKO onueio yla tnv amodelén tng umepoxng tg TDM oTpatnylkng aAAd UTNPXOAV OPKETEG
atéleleg otn peBodoloyia mou pmopet va cuvnydpnoav o autd. Ztnv TAXIT tuxalomowibnkav povo
aoBeveilc oe Udeon mou eixav mpwv tnv Tuxalomnoinon nén PeAtiotomnolnBei ol Bepamneieg Toug mMpog
enitevén TLs 3-7ug/ml. Ztnv TAILORIX 8¢, n evtatikonoinon tng 6ong apxile LOALG petd TN €BS. 14 kau
gav evronilovtav xapnAd TLs, evtatikomowovviav n 66on 8 eBdouddec apyotepa KATA TNV EMOUEVN
€yxuon kabwg ta anoteAéopata nrav dlabéotua PLETA T SLEVEPYELD TNG EKACTOTE £YXUONG (EKTOG KL av
ta IFX-TLs Atav <1ug/ml, omou €kavav pia mpocBetn €yxuon Hetd amno 4 €BS.). Eniong otnv opdada pe
TOUG MAPTUPEG N EvIaTLKOMoinon tg 60ong ywotav Katd BouAncon tou Bepdmovia Kol To OpLo yla
gvtatikonoinon Atav ta 3ug/ml, oplo mbava 1Moy xapunAd o oxéon He AMEC MOPOTNPAOELS. ITn
peAétn PANTS,yla mapddelypa, cuykevtpwoelg IFX-TLs >7 ug/ml tnv €B6. 14 cuoxetiotnkav pe Udeaon
TG €S 14 kat 52(119).

2e aoBeveig pe epledpikr) vOoo Ta paypata eivot KAmwe SladopeTikad KabBwg amattouvtal AUENUEVES
OUYKEVTPWOELC TLs yia va emuteuxBei Udpeon(122, 123). Katd to oxpa epodou emnineda TLs 9.25 pg/ml tv
€R6. 2 kat 7.25 pg/ml tnv €BS. 6 CUOKETIOTNKAV UE QVTOTTOKPLON TwV ouplyyiwv(123). Npog tv bl
kateVBuvon oe pia peAETn mou ocupneptéhaPBe 117 aobeveic, Bepameia Twv cuplyyiwv mapatnpndnke oto
53.8% tnVv €B4. 24 KoL CUCXETIOTNKE UE ONUOVTIKA UPNAOTEPEG CUYKEVTPWOELS IFX-TLs (15.8 pug/ml évavti 4.4
ug/ml otoug aoBeveic pe ppévovta oupiyyla, P < 0.0001)(124). AutA n pelétn emBeBaiwoe OtL oL aoBeveig
pe meptedpikn NC prmopet va emwdeAnBouv anod vPnAotepeg cuykevtpwoelg IFX- TLs (210 pg/ml) o oxéon
HE TIG SOOELG TTOU CUCTAVOVTAL YLa A0BEeVEIG e VOGO OTOV eVIEPIKO AUAS (3—7 pg/ml)(116). Q¢ ek TouTou Sev
€xel KaBoplotel akopa éva koo KaboAlko BEAtioto Oplo (cut- off) yia ta IFX-TLs(72, 125). Qaivetal otL
OLPOPETIKEG OUYKEVIPWOELS XPelAlovtal yla €miteuén OLAdOPETIKWY KOTAANKTIKWY ONUElWV, HE Ta
vPnAdtepa va armattouvrat yio T BAeVVOyovikr) EMOUAWGN Kal T oUYKAELON CUPLYYlwV OE OX€on HUE TNV

KAWL Udeon(126).

H peyaAn onuaoio otng pétpnong twv IFX-TLs éxel emuPeBaiwdel kat otnv EK. Avixveuowua IFX-

TLs tnv €BS6. 54 cuoyxetiotnkav pe auvénuéva moocootd Udeong (69% évavtl 15%, P < 0.001) kat
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evbooKoTIKNG BeAtiwong (76% £vavtl 28%, P < 0.001), evw pn aviyveuolpa emimeda NTav mpoyvwoTka

koAektoun¢ (OR 9.3, P < 0.001)(73).

YTic peAéteg ACT-1 kot ACT-2 yia tnv EK, acBeveic pe IFX-TLs 41 pg/ml tnv €B46. 8 (akpBwg HETA TIC
d60¢elg edpodou otig 0, 2 kat 6 €BS.) kat 3.7 ug/ml kata t Sidpkela tng Bepameiag cuvtipnong sixav
KaAUTepn €KBaon o€ OXEON HE OOOUG ELXAV ULKPOTEPEG CUYKEVIPWOELG KAl HETA TIG SO0ELG epOSou KaTtd

Tn ouvtripnon(100).

H avtiAnyn ot n o coBapn EK xapaktnpiletal and Alyotepo euvoikr) GapuakoKvNTIKN (amwAsla
bapudkou otov aulo) €xel peletnBeil €loou. e aobeveic pe ofela coBapn EK mapatnprndnkav onuavika
XopunAotepa IFX-TLs tnv nuépa 14 og oxEon HE auToUC HE HETPLO TIPOC coBapr vooo (7.5 pug/ml évavtl 14.4
pg/ml, P =0.007)(127) evw o€ pia POOTTTIKI) UEAETN UE aoBevelg pe pEtpla tpog coPapr EK dpavnke otL ta
IFX-TLs tnv €B8 6 Ntav onuavtikd vPnAotepa o acBeveic mou mapouciacav €vSooKoTikr BeAtiwon og
oxéon e autoug mou dev avtarokpidnkav (8.1 ug/ml évavtt 2.9 pg/ml, P = 0.03)(128). And 6Aa autd
UMOPOUUE (0WG VOL CUUITEPAVOULE OTL oL a.oBeveic pe Bapld KoAitda pmopet va xpelalovrat uPnAotepeg
600el¢ kal peocodlaotiuota S0CEwvV Katd TNV mepiodo emaywyng tng Udeong o€ OXEOn HE TIC
evoebelyUEéveEG.

To IFX xavetal otov auAd AOyw NG EVIEPOTABELOG HE AMWAELX TIPWTEIVNCG 0€ 0&eleg KOAITIOEC Kall
mapdAAnAa  petafoliletal and mpwrtedoeg otov PpAsyuaivovta BAevvoyovo(129). To yvwotd wg
ETLTOXUVOUEVO oxnua IFX, mou opiletal w¢ pia mpooBetn 6on IFX evtog 7 nUEPWV Ao TNV MPWTN
(otnv €B6.0) peletnOnke oe 146 aobeveic pe EK mou €Aafav IFX xwpig¢ mponyoluevn €kBeon o€
BlroAoyikouc mapayovteg(130). H anwAela tTng avtamokplong ATav mapopoLo HeTafl autwv mou EAaBav
10 oUVNBeg oxAua emaywync tg Vdeong (5mg/kg) kat avtwv rou €éAaBav avénuévn doon (10 mg/kg).
Edapuolovtag propensity score analysis dpdavnke otL oL unAotepeg 60elg dev pelwoav Ta TOCOOTA
KoAektoun¢ 30 nuepwv oe oxéon Ue TIC ouvnBelg o6oelg. NMapoAa auTd Ta MOcooTA EMIPBiwoNg XwPLg
KOAeKTOUN TNV nuépa 30 ATav onuavilikd xaunAotepa (P = 0.001) oe autoug mou €Aafav To
ETUTAXUVOUEVO OE OXE0N HE TO oUvnBeC oxrua emaywyns TnS Udeonc (6mou n 2" éyxuon yivetal oTig
14nuépeg). MNa TNV gupeia OPUWG epapuoyn AUTAG TNG TPOKTLKAG XPELAlovTal UEYAAUTEPEG TIPOOTITLKES

HEAETEC.
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KatdaAAnAog tporto¢ TDM

MéxpL oTyung ta neplocodtepa dedopéva yla tnv afia tou mpoAnmrikou TDM (proactive TDM)
€XOUV TIPOEABEL amd tn UEAETN TOU €ylve yla TNV Xpnon tou ADA oe moubdia(131). e auti tnv
TUPOOTITIKN HEAETN 78, un ekteBelpévol o BloAoylkol¢ tapayovteg nawdlatpikoil aobeveic pe NC, mou
avtanokpibnkav otn Bepaneia epodou pe ADA tuxatomowiBnkav o tpoAnmrtikd TDM (proactive) ka
TDM eni KAWIKAG UTOTPOMNG (reactive) yiwa pio Swdpkela 72eBS. To proactive TDM kot n
EVTATIKOTIOLNGCN HE OTOXO CUYKEVIPWOELG 0poU >5ug/ml 08riynoe o mMePLOCOTEPO AUENUEVA TTOCOOTA
Udeong elevBepng oteposldwv o oxéon Pe to reactive TDM (P=0.001). Xe AAAeg peAéteg Omou
OUVEKpPLVOV proactive kal reactive TDM ol 600 mpooeyyioelg elyav mapopola amoteAéopato aAAd
urnpxav HeB0SOAOYIKEG ATEAELEC (QVASPOULIKOG XOopaKTApaG, Miktol mAnBuopol NC kat EK, oxt
otaBepd KataAnktika onueia). MNa napadewypa o Papamichael pe ouvepydteg oe pia avadpopikn
HeAETn ouumneplédafBav 264 aoBeveig pe IONE umo IFX otoug omolou eixav ebpapuodoel proactive n
reactive TDM katad tn Stapkelag 10etoug mapakolouBnong(132). Arnotuyia tng Bepamneiag opiotnke wg
Sdlakomn Tou dapudkou AOyw AMWAELOG avTtamokplong, eudavion cofoapng aviibpaong katd tnv
€yXuon 1 avaykn yla Xelpoupyeio. AUTEC oL averlBUuNTeC eKBACELS ATAV ALlYOTEPO CUXVEC OTNV opada
Tou proactive TDM o€ oxéon pe tou reactive [HR 0.16 (95% CI 0.09-0.27, P<0.001, HR 0.17(95% ClI
0.04-0.78, p=0.023 kat HR 0.30(95% Cl 0.11-0.80, p=0.017) avtiotoya](132). Opoiwg GAAn cuyypadikn
opada ano tnv MoptoyaAia avadpoukad peAétnos 205 aobeveig pe IONE mou eiyav CUUNTANPWOEL TO
oxnua enaywyng tng udeonc. OL aoBeveig T€BNKav eite oe mapakoAolBnon pe MPwWTOKoAAO proactive
TDM kat avénon t¢ 86on¢ pe okomo tnv enitevén IFX-TLs 3—7pg/ml yia tnv NC kat 5-10ug/ml ywa tnv
EK eite oe kAaowkn mapakoAolBnon xwpic TDM(133). Ot aobeveic otnv opada tou proactive TDM
napouoiacav vPnAotepa mocootd PAsvvoyovikng emoUAwong(p<0.0001) kat xaunAoTepA MOCOOTA

Xelpoupyeiwv (p=0.032) ) Suopuevoucg ékBaonc (p<0.002) os oxéon pe Toug controls.

TéAlog va onuelwBel otL to TpoAnmrtikd TDM umopel va BonBroel Kal o€ TMEPUTTWOELS TIOU
BéAoupe va amokAlLOKWooUUE TNV aywyn e IFX oe aocBeveic mou Bplokovtal oe Udeon. Ze pia
LLOVOKEVTPLKN UEAETN, 146 aoBeveic pe Udeon vooou umePAnOnoav oe amevratikomoinon tng 66ong
Tou IFX kat mapakoAouBnBnkav yia tnv gudavion umotpomnns. Katd tnv avaluon ¢avnke oOtL ol
a0Beveig pe IFX-TLs>7mg/l ntav Alyotepo mBavo vol UTIOTPOTILACOOUV OE OXECN UE QUTOUC TIOU Elxav

Awdtepa (HR 0.45, P<0.024)(134).
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Meplopiopoi tov TDM

H mpwtn mpoomntikr peAETN unép tou proactive TDM dnuootevtnke to 2019, 25 €tn Yeta amnod tnv
KukAodopia Twv PBlodoykwv mapayoviwyv ya tg IONE yeyovog mou umoypappilel TG ONUOVTIKEG
TMPOKAROELC Yyl TNV edappoyn tou TDM otnv kAwikn mpaktiki(131). Onwg Kol oTIG MEPLOCOTEPES
pHeAéTeg, To TDM €xel ouvbuaoTtel PE TAPAUETPOUC KAWVIKAG €vepyotntag Kot PBlodeikteg mou
kaBodnyouv tnv mpooappoyn tng 60onG. QG CUVEMELA, TO LOOVIKO OPLO CUYKEVIPWONG Yyl KABE
dapuako kal tpodid acbevr) Sev €xel mMpoodloploTel akopa Kot €xel aAAafel plllka HLag Kol €Xouv
eloaxBel dadopa kataAnktikd onueia Oomwg n evdookomiky Udeon, n otohoylky Udeon Kol N
oUYKAElon ouplyylwv. EmutAéov ot KATAAANAEG 1} BEATIOTEG CUYKEVIPWOEL OpoU OTOXOU KATA TN
Sldpkela TNG evepyol vooou Sev elval oL (SlEC Pe QUTEC MOU amattolVIAL KATtA tn SLAPKELD TNG
Bepaneiag ocuvtrpnong Adyw oAAayn¢ oto ¢Aeypovwdec doptio. NMapdAnAa n oxéon €kBeong—
anavinong eivat eniong dtadopetikn ota untodopLa o€ oxeon He Ta evOOPAEPLA OKELAOHUATA KOL OTNV
NC oe oxéon pe tnv EK. Ev 6y ¢ emikeipevng epdaviong Twv unodopuwv popdwv tou IFX kat VDZ,
QUTA €lvol ONUOVTLIKA {NTAKOTA TTOU amaltolv mepaltépw £peuva (135, 136). Mevika, exTipdTal OTL N
HETPNON TwV TLs kat n kaBodnyolLpevn amo autd aAlayn Beparmeiag pumopel va wpeAnoouvv wg Kal

72% twv acBevwv pe IONE (137)

MiotevEeTAL OTL OL CUYKEVTPWOELG 0TOXOC Ba mpémel va e€atopikevovtal Baon tng Bapltntog Tng
vOOoOoU, TNG EKTOONG KoL Tou dpatvotumou Kat Guolkd avaloya PE TO KATaAnKTlko onueio. Emiong évag
ONUAVTLKOC TEPLOPLOPOC TNG £dapuoyn¢ tou TDM otnv KoBnuepvr TPOKTIK €lval n XPOVLKA
kaBuotépnon MeTAlL TNG METPNONG Twv emumedwv Kal NG O61dBeonG TOU QMOTEAECHOTOC Kol
kot enéktaon tng AnPng Beparmneutikng anodacnc (cuvnbwe 2-4 eBSopadec). OL CUVETELEC AUTHC TNG
kaBuotépnong dev éxouv ektunBel aAAd ndn Ppilokovtal umod avamtuén véeg Ttaxeie¢ péBodol

UETPNONC IPOG Amoduyr OUTWV TwV TTPOBANUATWV.

Mpotewvouevog aAyoptduog
Zuvbualovtag 6Aa ta mapandavw dedopéva yla tnv agia tou TDM Ba unmopouoe va mpotabel o
TIOPAKATW OAYOpLOUOC TIpo¢ KaBodrynaon pag ota dtadopa KAVIKA OEVAPLA TTOU TIPOKUTITOUV KATA TN
Slaxeiplon Twv acBevwv pe IONE mou Aappavouv Bepaneia cuvinpnong pe avil-TNFa mapdyovieg.
Me Bdaon ta w¢ Twpa SNUOCLEVUMEVA OTOLXElO SEV OUCTHVETAL AMAQ TIPOTELVETOL N XPrion Tou Tavta

e€atoplkeupEva kat Aapdavovtag urtoyn 6AouG ToUG EMLUEPOUG TTAPAYOVTEG (138, 139).
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Ogpansia guvtipnang

ue anti-TNFa
YnoBepaneutika TLs YnepBepamneutika
TLs TLs
KAl  Amohew / \ N
ClVTCU(éKplUrl qurauékplqnq KD‘.?\I'] Anwlela AnwAeLa
Awakor Abs? QUTOTOKPLON  QVTOUNOKPLONG KaAn QVTAOKPLONG
//\. 161 6oon Evtatikornoinon avtanokpLon ANayn
56on¢ kat/n Meiwon 860ng dappéxou
Abs- Abs+ npoaBikn IMM n/kat EKTOC
Evtatwonoinon — Ko/ cAhayy  HElwon/dlakornr KaTnyopiac
YynAol tithot XopnAol titAol bappdkou IMM
AM\ayn Auénon doong EKTOC
dbappdkou ka/n mpooBnkn Katnyoplag
evrog(IMM) IMM
I EKTOC

Katnyopiag

2.Blodeikteg otig IONE

Itpatnywkn Treat to Target (T2T)

H oupBatikn mpooéyylon otn Bepaneia twv acBevwv pe IONE Baollotav otov EAeyXo Twv
CUUMTWHATWY OTwG avadpEpOnKe Kal otnv apxn Tou mapoviog kedalaiou. Exel yivel Opwg mAEov
EUPOVEC OTL OL OTPATNYLKEG BepATTELOG TTIOU ATIOCKOTIOUV QTOKAELOTIKA OTOV EAEYXO TWV CUUMTWUATWY
6ev aA\alouv tnv Mopeia TNC vOoOU KABWG AmOTUYXAVOUV VA OTMOKATACTHOOUV TIC GAEYHOVWOELG
BAGPEeC. OL VEOTEPEC OTPATNYIKEG SLOXELPLONG ETUKEVTPWVOVTOL OTOV EAEYXO TOCO TWV CUUMTWUATWY
000 Kol tTNG ¢PAeypovAG Tou amodelkVUETAL AmO KALVIKA OTTOTEAECHOTO OMWC N EMOUAWGCN TOU
BAevvoyovou [t0c0o n ev60OKOTIKI) 000 KAl N LOTOAOYLKA] KAl N AmOKATACTOON TWV cupLlyylwv Kot OxL

LLOVOTTAEUPA OTOV EAEYXO TWV CUUMTWUATWV.

H avayvwplon t¢ onpaociog tng eAaxlotonoinong tng pactnplotntag tng VOoOU O€ MPWLUO

otadlo otig IONE obnynoe otnv eg€taon ULag mpooEyylong Slaxeiplong mou ovopaletal «Treat to
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target». H otpatnywkn autn Paciletal oto Oepanelw BETOVTAC KOL KATAKTWVTOC KOTA KATTOLO TPOTO
BpaxumpodBeopou 0TOXOUG OTNV TTOPELX TTPOG TOUC POKPOTIPOBeoUOUG. MPOKELTAL YL LA TIPOCEYYLON
ouvepyaoiag HeTafl Tou ylatpol Kal Tou acBevoug. MephapBavel Tov mPoodloplopd Tou KaTAAANAou
otoxou, TNV €mAoyn tNG apxlkng Bepameiag avaloya pe tov Kivduvo €EEAENC tng vooou, TN
OUVEKTIUNGON TWV BOOIKWY XOPAKTNPLOTIKWY TNG VOOOU, TNV mapakoAolBnon tng mpoddou Kat Tn
BeAtiotonoinon tng Bepamneiag yia tnv enitevén tou. O acBevng £ToL TIBETAL O £vav auoTtnpo EAEyX0
Bacwopévo otnv ava Toktika Slaotipata  afloAoynon g  Spaoctnplotntag tng VvOoou
XPNOLLLOTIOLWVTAC OVTLKELMEVIKA KALVIKA KO BLOXNULKA HETPOL KOL TNV €MAKOAOUON mMpooapuoyn Twv
Bepamelwv. Auti n TPOCEyyLlon €ival CUUTTANPWUATIKY HE TNV €vvola TNG €yKalpng mopeppaong os
aocBeveic uPnlol kwdUvou(66), embpd BeTikd otnv Mopela TNG VOOOU Kal €ival amodoTiky amo

anoyn k6oTouC-0pEAOUC.

Mpog aut tnv kKotevBuvon o MaykOoULOC opyaviopog yla tn HeAétn twv IONE (10IBD)
dnuoocievuoe TG OUOTACEL TOU YVWwOTEC w¢ STRIDE (140) H opdda TPOTEWVE O TPWTIAPXLIKOG
Bepameutikdg oTo)X0G T000 otnV EK 600 kat otn NC va gival o0 cuvduaopog TG KAVIKNAG,avadePOUEVNG
amno tov aobevr cupumtwpatikng Vdeong [patient reported outcomes; PRO] 600 Kal TNG EVOOOKOTIKNAG
Udeonc. AuTéG oL ekTIpnoelg Ba yivovtav yla tTnv KAwikn/PRO Udeon kabe touldxlotov 3 HAVEG EVW
yla tTnv ev8ookomikn Udeon we Kal KABe 3 HAVEC yLa TNV evepy o EK kat og pecodlaotripata 6-9 punvwv
yla T NC. Emkouplkol otdoxol avayvwpiotnkayv eniong omwg n eniteuén ¢ LotoAoyLkng DdeoNG Kat N
opalomoinon twv PBrodeiktwv (CRP kot kaAmpotektivng) aAAd dev mpotabnkav emionua eAAeidn
TEKUNPlwoNg wg Kat To 2021 omou oTIG avavewuéveg MAEov cuotaoelg STRIDE Il n opaAomoinon

Blodelktwv cuotrvetal emionua (68)

BLodeikteG-0pLOOG
O Bepameuvtikol otdxoL ota IONE oloéva kat eéedicoovtal. Evw apyxikd kUpLo PEANUA ATav N
CUMMTWHATIKA UdeON, yprnyopa €ywve avTANTTO OTL UTIAPXEL HEYAAN avoavtiotolyia petafy tou TL
eplypAdouv oL acBeVEIC KOL TL IPOAYHATIKA CUBALVEL HECA OTOV EVTEPLIKO QUAO. Mo autd to Adyo oL
OoTOXOL APXLOOV VA YIVOVTOL QUOTNPOTEPOL KOl TIAEOV QTTOOKOTIOUME OTNV €MiTEVEN PBAEVVOYOVIKNG

emovAwong kat Pabeldg Udeong OMwg autr oplleTal Pe TNV LOTOAOYLKA KOl QKOMA KAl TNV
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SlotolwHaTKr emoVAwon otnv nepimtwon t¢ NC. EQpesa He oUTO TOV TPOTO ETISLWKETAL N aAayn

NG duoLkng mopeiag tng vooou (Ewkdva 6).

Otav pdpe yia IONE yvwpiloupe OTL TPOKELTAL ylo VOOOUG Tou xapaktnpilovtol amo
neplodoug €ApoewV Kal UGECEWY KO TO AVTIKTUTIO QUTWV €ilval pia aBpoloTikr Kol CUCCWPEUTLKNA
BAABN oto €viepo Ue ouplyyla, XElpoupyeia Kal oto TEAOC Kamolwo €i6o¢ avamnpiag. Epeic Spwvtag
vwpic oto mopdbupo eukalpiog kal €xoviag amd Kovid tov acBevr) oe auotnpd €Aeyxo Kol
TapaKoAoUONoN amooKomoU e va KABUOTEPCOUE KATA Eva TPOTIO TN Puoikn eEEALEN TG vOOOU Kal

Va aIOTPEYOUE TNV EKBETIKN TTOPELA TNG KAUTIUANG TNG CUCOWPEUTIKAG BAABNC (Etkova 4).

Ta epyaleia mou pmopouv va pag Bondriocouv va kabopiooupe pe opBoOTNTA Ta BEPATTEVTIKA
TPWTOKOAAQ, va KPIVOUHUE TNV avtamokplon ota ¢appaka HeE HeyaAUtepn okpifela Kal va
napakoAouBrjooupe TNV KAWLKG Topeia pe aflomiotia ovopalovrtal Brodeikteg. Mpokeltal yua
E€UUEOCOUG QVTIKELUEVIKOUG SEIKTEG | KATA KATIOLOV TPOTIO UTIOKATAOTATA TNG EVO0OKOMNONG N omola
elvat kat Ba elval mavta 1o onueio avadopds. Nap’oAa autd Sev UmopoUpe va UTIOBAAAOUE TOUG
000eveic o€ KOAOVOOKOTINGN O€ TOKTA XPOVIKA Slaotripata Kabe popd mou BEAOUE va AAVT|COULE
o€ €va KAWVIKO epwtnua. Evag “1davikog” tétolog Blodeiktng Ba mpémel va elval pn emMeUPatikog yla va
UMOPOUME VA OTOXEUOUHE OTNV KaA OUHpOpdwon Ttwv acBevwv, ecUkoAa Slabgolpog Kal
avarmapoywyLlog kot Ba pag mpoodEpel Eva ypryopo amotéEAEcUa o€ XapunAo k6otog. Tautoxpova n
HnEBodog mou Ba xpnolpomnolel Ba mPEMeL va elval TuTtomoLnpévn, va £xeL KaBoplopéva opla Kal avw
ano 6Aa Ba mpénel va elval €161KOG yla TN vOOO Kal va €xeL KaAn SlayvwoTik akpifela kat KoAn

ouoyEtion e Ta evdookomika eupnuata (Ewkova 9)(141).
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Zuppdpdwon acBevwv

AcdaAng: pn ENERPATIKO

Taxug: xwpic avaykn MPOETOLUACIAC, YPYOPO
AMOTEAEC A

OLKOVOMIKOG: XapnAO KOoTOG yia tov acBevn
KoL To oUoTNHa VYElag

16avikdg BLodeiktng

abepérnca

AxpiBric: aglomiotia oTn KETPNON TG OWOTAG ApetdBAnTog: va pnv ennpedletal anod To
CUYKEVTPWONG TOU SlKTn

GG MapapéTpoug (. aABoupivn)
EvaioBntog: Suvapiko Upog yia StakpLon “ ItaBepOG: va PNV ENNPEeGIOVTAL OL TLHEG TOU
petady Twv Stadopwy Babuwv Baputntag Qo T HaKPOXPOVLIA GUAAEN Kat HETadopd
EnavaAfgpog: avanapaywyn te peBodou ue AlapopeTiKG OpLat: YL SLAPOPES KATACTATELS
Hikpn Stadopd ota anoteAéopata
Juykpiowog: Standardization petaf twv
HeBOSWV

Ot Blobeikteg autol pmopouv va pavouv xproluol os Stadopa XpOVIKA CnUela KATA TNV Mopeia
TN¢ vOoou Omou Xpelaletal o BepAmoviag vo amavinoel SlayvwoTIKA 1 BepameuTiKA pwWTHUATAL.
Apxika pmopouv va BonBricouv otn Stadoptkn Stayvwon IONE and aAAeG AeLToupyLKEG TABNOELG TOU
EVTEPOU, KOL OTN OUVEXELQ O€ TIEPLUTTWOELG EKTIUNONC TNC coBapotnTag TnG vooou, otnv MpoBAedn tng
armavinong oe pia Bepameia kabBwg kal otnv mapakoAolBnon evog acbevoug oe Udeon yla To

eVOEXOUEVO VO UTIOTPOTILAOEL OTO AECO XPOVLIKO Staotnua (Ipo f Kal LETEYXELpNTIKA) (141).

Kata kopoU¢ €xouv pehetnBel kat £xouv mpotabei Staddopol Tétolol SEIKTEG OL OTIOLOL LETPWVTAL
Kuplwg oTov 0p0O, ota KOmpava OAAG oKOUO KoL ota oupa Kot otnv avarmnvor(141). Kamouot
XPNOLLOTIOLOUVTOL TTEPLOCOTEPA KAl AAAOL ALlyOTEPO £ite AOYyw amouaciag emkUPWONG TNG SLAYVWOTIKAG

Touc akpifelag og peyahoug MANBUGCHOUC ite AOYW TEXVIKWV {NTNUATWV Kal kéotouc. (Mivakag 1) .
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Biomarkers

Serum

Fecal

Urine

Breath

Acute phase reactants

Cytokine

Cellular

Other inflammatory and cell regulation

Barrier epithelial disruption

Cytokine

Inflammatory

CRP, ESR, a-l-acid glycoprotein, [2-
microglobulin, Sialic acid, Serum amyloid A, Ferritin,
Transferrin, Haptoglobin  Ceruloplasmin ,a-1-
antitrypsin Fibrinogen,Prothrombin,
Plasminogin,Factor Xll, albumin, Cl1s, C2, C3, C4

IL-6, IL-1b, IL-8, IL-10, TNF-a

PLT, WBC

Adenosine deaminase, MicroRNA (miRNA)
species ,Calprotectin (S100A8/S100A9) , Soluble ST2
,Serum tryptophan

FOBT, FIT, a-1-antitrypsin, M2-pyruvate
kinase

IL-4, IL-1b, IL-10, TNF-a

Calprotectin, Lactoferrin, Lysozyme, PMN
elastase Myeloperoxidase Metalloproteinase-
9,Neopterin, Chitinase 3-Like-1

Neopterin,Neutrophil gelatinase-associated
lipocalin, a-1-acid-glycoprotein, Zn-a-2-glycoprotein
,F-2-isoprostanes, PGE-M, Leukotriene E-4

Volatile organic compounds

210 mapov kepaAalo Ba E0TIACOUUE OTNV OVAOKOTNON TWV W¢ Twpa SeSoUéVWY avadopLka pe

TNV KAATIPOTEKTIVN KOTIPAVWYV, TIOU £(VaL TO AVTIKELUEVO HEAETNG TOU SEUTEPOU OKEAOUC TNG MOPOUCOC

AA, xat tn CRP kaBwg amnotelel tov o dtadedopévo otnv KAWVIKNA Tpaktik Blodeiktn opol pe Tov

omolo £yLvav ol IEPLOCOTEPEG OUYKPLOELG KOl CUCXETIOELS TOGO OTO MPWTO OKEAOC TN AA ou adopad

Ta kukAodopouvta enineda tou IFX 600 katl oto §gUTEPO MOV adopa TNV KOAATIPOTEKTIVN KOTIPAVWV.
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KaAnpotektivn Kompavwy : piat TOAUTILN TTPWTELVN

levika

H kaAmpotektivn eival plo ouvBetn mpwteivn poplakolu PBdpoug 36 kDa, oUUMAOKO Twv
npwteivwv S100A8 kot S100A9. Asouevel aocPféotio kot Peuddpyupo kal amoteAel to 60% Twv
SLOAUTWY TPWTEIVWY TOU KUTTAPOTAAOUOTOG TwV oudetepodidwv (142). ZTig Aeltoupyleg NG
KQATPOTEKTIVNG MEPIAAUBAVOVTAL N AVTOYWVLOTLKA AVOOTOAN Twv €£apTWHEVWY amnod Tov Peudapyupo
npwteivwy, n duvntiki Blootatiky Spactnplotnta Evavtl pikpoBiwv péow NG xnAlwong Twv Wvtwy
pevbdapylpou, n emaywyrn TNG OMOMTIWONG KAKONBwvV KUuTtAdpwv Kol TEAOG n puBuon NG

dAeypovwdoug dadikaciag(143).

H kaAmpotektivn kompavwv (FC) ouykekpluéva amoteAel €évav amd Toug To eualoBnToug Un
enepPatikol¢ Seikteg dtapopodiayvwong twv IONE amod Asttoupylkég mabrioelg Tou evtépou. MoAAol
glval oL MOPAYOVTEG TTOU UMOPEL va EMNPEACOUV Ta EMIMESA TNG OMWEG O EVIEPLKOG KABAPLOUOG, N

nAtkia, n dtatpodn, n Acknon Kal n mapoucia aipatog i PAEvvng ota Kompava(144).

2tadepotnta

‘Hén amo to 1992 o Roseth kat n opada tou anédel€av otL n FC eival pia otabepn npwteivn mou
uropet va mapapeivel avaAloiwtn ota kompava pEXPL Kal 7 nUEPEG o Bepuokpacia dwuatiou(145),
VEYOVOC TO OTOL0 TPOOGEPEL TPOTEPNUATA Yla TN XPAON TNG OTNV KAWLKA TPOKTIKA. e pia
LETAYEVEDTEPN UEAETN OUWG OL CUYKEVTPWOELG TNG FC o Selypata kompdvwy dlatnpndnkav octabepeg
Hovo yla 3 nuépeg o Bepuokpacia dwpatiou, evw HeETA amd 7 nUEPEG MAPATNPNONKE OTATIOTIKA

ONUAVTLKA TITwon auvtwv (p < 0.01) (146)[12].

MetaBAntotnta

H petafAntétnta Twv THwv tnG FC amod pépa o pépa €xel anodelyOel o VYLEL LAPTUPEG XWPIC
evteplkn dAeypovn N kakonBeta (147) kat emPeBawwbnke o aobeveig pe Ara mpog petpla NC omou
ONUEWONKav onuavtikes Stadopég oe 63 Tevyn Oelypdtwv TOU CUAAEXTNKAV O 2 SLASOXIKES
NUEPeg(148). MikpOTEPEG SLAKUUAVOELS TTapatnpnOnkav oe Sslypata KOmpavwy mou cUAAEXOnkav el
3 nuépeg amo 93 aobeveig pe NC oe kAwikn Udeon(149). Ano otL daivetal n petaBAntoTnTa auth
TPETEL VA OXETLIETAL YE TNV evepyoTnTA TNC GAEYHOVNC €8LKA pe TNV EK Omou umapyxouv otov auAo

HEYAAEG TOOOTNTEG aipatog kat BAévvng. Ta 1o aflomiota amoteAéopata mopatnenénkav otav
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oUM\EXTNKOV 3 Selypoto amo TIG MPWTEG PWLVEC KEVWOELG HEoO o€ pia eBdopada(146). MeyalUtepn
petapAntotnta otn FC eiyav ol acBeveic pe tig vPnAdtepeg e FC pe ta amoteAéopota va
ennpealovrtal eniong anod tn cVOTACN ToU SElyHATOC KAL Ao TO HECOSLAOTNUA LETAEY TWV KEVWOEWV
Tou elkAletol OTL opelAETAL OTN CUCCWPEUCH TIPWTEIVWY TIOPAYOUEVWY ATO TA AEUKOKUTTOPA OTOV
EVIEPLIKO AUAO. AVTIOETWC KaAn cuoxETion BpEOnke peTafl Twv TLHWV TG FC amod 2 tuxaia deiypata

TLPOEPXOLEVA ATt TNV 6l kKEvwon(146).

Méedobol ektiunonc

H pétpnon tng FC pmopet va yivel pe 800 TPOMOUG, TOLOTIKA KoL TTOOOTIKA. A TNV TOCOTIKNA
extipnon dladopeg HEBOSOL XpNOLUOTIOLOUVTAL, OL TIEPLOCOTEPEG QMO TLG omoieg otnpilovtal otnv ELISA
(enzyme linked immunosorbent assay), aAd umdpyxouv kot oavadopé¢ yia chemiluminescence
immunoassays (CLIA), fluoro enzyme immunoassays (FEIA) kai particle enhanced turbidimetric
immunoassays (PETIA)(143). Katd tn oUykplon 6 autopatonotnuévwy avooodokipaciwy [17] Bpédnke
OTL o€ OAeg TG neBOSoug n gvaloBnoia €dtave to 100% Otav xpnoltomolovvtav to cut off tou
kataokevaoth (r.x. 50 pg/g), evw n eldkotnta ota idla cut off kupawvotav and 58.4% wc Kot 78.5%.
MapdAAnAa evw UTNPXE KAA OCUOCYXETION avAUECcA OTOUG SLAPOPOUC KATAOCKEUOOTEG TIOLOTIKA,
TIOOOTIKA N cUpdwVIia ATAV XapunAr, TTOU CNUALVEL OTL TO ATOTEAECUA TNG Hiag peBodou Sev pumopel va
avtikataotabel and autd piag aAAng(150). Evromiotnkav wg kal 3.8 dopég neploocotepes SladopEg
avapeoa ot ueBodoug SLadopeTIKWY KATOOKEVAOTWY YEYOVOC TTOU UTIOVOEL £(TE OTL TOL AVTLIOWHOTA
TIOU XpnoLljomolouvtal otnv KabBe péBodo avixveuong otoxeUouv OLadOPETIKA CUUMAEYUOTO
MPWTEiVWV €lte OTL Xpnowwomolovuvtal Sladopetikol €idoug avilowpata (UOvo 1 MOAUKAWVIKA),
Slapopetikng mpoélevonc (avaouvdlaopéva r oxt) pe Swadopetikiy pEBodo aviyveuonc (ELISA vs
PETIA vs CLIA vs FEIA)(151).

MA£ov Kol GAANQL TTOOOTIKA TEOT TaXeloG UETPNONG eival StaBéoipa omwe to Quantum Blue®
Calprotectin Rapid Test (Biihimann Laboratories AG, Schonenbuch, Switzerland), mou daivetal va givat
KaTAAANAN evaldaktikiy tng ELISA otnv KaBnueplvy TPOKTIKA OV KoL KATOLEG $OPEG UMopel va
UTTEPEKTLUOUV TIG TLUEG TNG FC(152) evw moAUL mpoodata ota mAaicla mpowbnong Twv oTPATNYLKWY
QUTOEAEYXOU KOl TNG LATPLKAG €€ ‘amootdoewg, xouv avarmtuxBel teot kat oikov pétpnong FC péow
edpappoywv amnod ta Kvnta tnAédwva. Ta TeoT autd eival ypriyopa pe anodedelypévn aflomotia adou
gxouv Seifel uPnAn akpifela Kal KA CUOXETLON HE TIG AVIIOTOLXEG EPYAOTNPLAKES SoKLaoieg Kal

€xouv ouvavtroet Tnv anodoxn twv acbevwv (Etkova 10) (153).
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Taysia dokipaoia

' Kat olkovTeoT
OTO EPYQLOTHPLO

Epyaoctnptaki ELISA

Cut-off

MapotL €xouv Mpotabel kKatd Kapoug Stadopeg TIWES cut offs yia tnv FC Aappfavovtag unogn tn
puEBodo mou edpapuooTnKe Kal Tov TANBUOUO Tov omoio peAeThONKe, daivetal auto twv 50 pg/g va
uloBeteitat cuvnBwg otn BLBAloypadio aAAd kal ota epmoptkd Stabéoiua ELISA kits yia eviAikeg kat
matdld avw Twv 4 eTwv yla ™ dtadopodiayvwon Twv IONE amd allec popdég pAsyuovwy (143). To
cut-off autd €xeL mpotabel cav Oplo MAVW QMO TO OTMOL0 CUOCTHVETAL O TEPALTEPW EAEYXOG HE
evbooKOMNaon otnv KAWLKH ipaktiki (el8ikotnta 60% Kal pooled svatoBnoia 92%)(154). Mia apvntikni
dokwuaoia, dnAadn TuéEG <50ug/g mapaméunel o pn ¢Aeypovwdn/Aoluwdn Sldyvwon Onwg to
oUVSpopo suepeblotou eviéPou(ZEE) evw Tipég 50-100 pg/g umopetl emiong va onuaivouv IEE aAAa
yivetal cuotaon yla emavaAnyn o 6 €6 ya emiBePfaiwon tou apxlkol anoteAéopatog (155).

levika emnikpatetl otn FC o kavovag otL 6co auvfdavetal to cut-off toco pewwvetal n evalcdnoia
Kal av€avetal n eldkotnTa tng e€€taong. Avadopikd pe tig IONE to oplo twv 250 pg/g Bswpnbnke
KaTAAANAo yla mapakoAouBbnaon tng evepyotTntag tng vooou kabwg os petavaAluon tou 2014 Bpédnke
va elXe Tov KAAUTEPO cUVSLOOUO evaloOnaoiag Kot e8LKOTNTAC, eVW davnke OTL otn EK n e€€taon autn
anédibe kaAutepa oe oxéon pe tn NC(154). Metayevéotepa o€ avtiotoln petavaAluon to 2018 n FC
£6¢elée pooled sensitivity 85%, specificity 75%, diagnostic odds ratio(DOR) 16.3 kat AUC 0.88, yla tnhv
gviomnon evepyol vooou otig IONE(156). Ztig urmtoavaAuoelg kal edw davnke va amodidel kaAutepa
otnv EK (pooled sensitivity 87.3% vs 82.4%, specificity 77.1% vs 72.1% kot AUC 0.91 vs 0.84) evw To cut
off pue tn BéAtlotn svawobnoia (90.6%) Ntav ta 50 pg/g, kat tn BEAtotn eldkotnTa (78.2%) Ta 100

ug/g. Mevikotepa daivetal va umapxel mMAnbwpa mpotelvopevwy cut off kat avtd cupBaivel yati ot

54



UEAETEG elval £Tepoyevel¢ oTo oXeSlaopO TOUG, Mmopel va xpnowuomolovvtol Siadopol pebodot
NPpoodLopLooU i va xpnotpomnolouvtal SLodpopETLKOL OPLOUOL YLa TNV EVOOCKOTILKA QVEVEPYO VOOO.

MNa tov mpoodloplopd twv PBéAtotwv cut-off yia tnv FC otnv EK, amattouvtol PeYAAES
TIPOOTITIKEG UEAETEC, TTAVTO €Xovtog oav e€€tacn avadopdg tnv KoAovookomnon evw yla t NC ta
npaypata eivat o duokoAa KaBwe uTtapxel EAEWPN EMOPKWVY OVTLKELUEVIKWY OTMOSELIKTIKWY UECWV
OTNV KABNUEPLVA TIPAKTIKI Yyl TNV EVEPYOTNTA TNG VOOOU Kol &V apKel N KOAOVOOKOTINGN Qo POV
¢ evw mopdAnAa umdapyxouv Sedopéva otL n FC eival Ayotepo aflOmioTn oTnV eKTipnon g

EVEPYOTNTOC OTO AEMTO EVIEPO OE OXEON UE To Ttaxv (143).

Meptoptouoi

H FC avtavakAd tnv mapoucia evteplkng GAEYUOVAC OUwC dev amotelel e€€taon e8Ik yla TIg
IONE. Atddopol apdyovteg UIopPEL va EMNPeAIOUV TNG TLUEG TNG.

Au€nuéveg TIHEG umopel va aveupeBolv oe aoBeveic e KOAOOPOIKA VEOTTAAOUATO, EVTEPIKOUG
TIOAUTIOBEC, EKKOATIWLATA, YOLOTPEVTEPLKEG GAEYUOVEC (BOKTNPLAKEG KOl LoyeVelg), ZEE, UIKPOOKOTIKN 1
HETAKTIVIKN KOA(Tda kat AnkuBitda (144). To i6lo €xel meplypadel Kal o €MUTAOKEC TNC KPPpWwaong
(eykedalomabela kal avtopatn Baktnplakn mepLtovitida) we cUVEMELA TNG dLaTapaxng OTO EVIEPLKO
pLKpoBiwpa Kal tng emakoAoudnc Baktnplakng avripetabeong (157).

Avadoplkad He TNV enidpoaon Tng mapouciag aipatog otov auAO peAETeg €xouv Seifel OTL pmopetl
va EMNPEATEL TIG LETPAOELS KOL WG €K TOUTOU KaAd Ba Atav oL HETPAOELS va KNV Yivovtal AUeca PETA
ano €uunvo pucon N UETA amd eneloodla PWVIKAG algoppayiag Kabwe pmopel va mapatnpndouv
Pevdwg Betika amoteAéopata (158).

MapadAAnAa kAmola GAPHOKA €XOUV CUCXETLOTEL pe SlatapaxéC Twv THwv tng FC. e pla
PEVUATOAOYLKN HEAETN apatnpnOnke otL acBeveic mou eAdpufavav MIAD yla TouldxLotov €va puiva
elyav onuavtikd vpniotepeg TiwéG FC os oxéon pe tnv opada eléyyxou (159). Aev Bpebnke OpwG
Sladpopa avapesoa ota dtddopa okevdaopata, T do6oelg Twv MIAD kal o 6ooug eAduPfavav rp oxt
napA@AAnAn yaotpomnpootacia, map’oAa autd cuotivetal ta MIAD® va Slakomtovtol Touldylotov 2
€BS. mpwv tn AN tou Selypatog kompavwv(144). Enidpaon otig TLUEG TNG FC €xel onuelwBOel kal yla
TOUG OvaoToAelg avtAiag mpwtoviwv (AAM) evw TOAA AAAQ KOWA XPNOLUOTIOLOUHEVO OTN
Faotpevtepoloyia papuaka dev dpalvetal va tig emnpealouvv (mivakag 2).

H nAwia mailel e€loou onpavtikd podo otig Tipeg tng FC. Nawdid 2-9 etwv KaBwg kat NAKLWHEVOL
>65 eiyav vPnAotepeg TIpéC FC o olyKplon He Toug evOLAUEOOUC NALKLAKOUG MAnBuopoLg (143, 144).
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TéAog, mapAyovieg TPOMou {wHG, CUUTEPNAUBAVOUEVNG TNG TTAXUOAPKLOG Kal TNG PUGCLKAG
adpavelag, €XOUV CUOYXETIOTEL O onUOVTIKO Bobuo pe aAlayeg ot Tpég tng FC (144) evw n
EYKUHMOOUVN Kal oL pUCLOAOYIKEG AAAQYEG TTOU eTloUpPBaivouy Katd Tn Stdpkela autng dev paivetal va
embpolv HE KATOlO TPOMO. ZUvoyn OAWV TwWV TOPAYyOVIWV Tou ennpedlouv TiIg TWWeEG g FC

napatibetal otov mivaka 2.

Napdyovteg ov oxetilovrat pe avdénon tng FC Napdyovteg mou dev oxetilovral pe av§non tng FC
ootpevTepLkEG TV OeLC Qadpuoaka
o KakonBeila evtépou o Meoahalivn
o MNoAUmodeg k6Aou o ZouAdaoaialivn
0 EKKOAWHATLKA VOOOG o Metpovibaloin
o BakTtnplokn Kot Loyevig yaotpeviepitida o ZoukpaAdatn
o Tlootpeviepikialuoppayia o XoAeotupapivn
o Kippwon Amartog o Mpegdvilolovn
o 2Uvépopo euepebiotou eviépou o AloBeurpivn
o Miuwpoaokorikr KoAitda o MeBotpetdtn
o Metaktwikr KoAltida o KukAoomopivn
O  AnkuBitiba
Qapuaka
o Mn otepoeldn aviipAeyuovwdn
O Avootoleig avtAiag mpwtoviwy
Tpdmog {wrig Tporog {wrig
o Nayvoapkia o Awtpodn
O Amnoucia puokng SpaotnplodtTnTog
Ao Ao
o HAwia <9 €tn o Eykupoolvn
o HAwia >65€tn o Evtémon vooou
o KoBaptikd koAovookonnong O NoAuPBLtapiveg Kal okevaopaTa oLdrpou
O NOLLWEELG TIVEULOVWV

KaAnpotektivn konpavwv kat dtayvwon IONE

H FC anoteAel éva xprowo deiktn ya tn dtdyvwon twv IONE, kupiwg yati BonBa otnv evtomion
TWV 000evWV HE YAOTPEVIEPIKA CUMMTWHATA TIou Ba mpémel va umoBAnBolv ce evOOOKOTIKN
ekTiunon(160). H mpwtn petavailuon yla tnv ektipnon tng Stayvwotikng akpifetag tng FC yia tic IONE
dnuooteutnke to 2007 (161). OL ouyypadeic avédpepav AUROC 0.95 yia Stayvwon IONE oe oxéon ue
UYLELG HAPTUPEC, HE KaAUTEPN akpiBela va mapatnpeital otav tibetal oav cut-off ta 100 os oxéon pe
Ta 50 pg/g. Mia petavaluon mou akoAouBnoe epeuvwvtag akpLBwe to idlo avédepe ta 50 pg/gr wg to

BéAtioTo cut off, mou amoteAel Kal otnv mapovoa ¢pAcn To Tio euPeiag amoSoxnG OPLO YL AVAyVWPLoN

56




TwVv acBsvwv mou moAL mBavo Ba xpelaotouv evdookomnnon. Auti n emepfatikn Stadikaoia pnopet
pe aodpdaiela va anopeuxBel dtav ol TipéEG FC kupaivovtal Katw amnod to 6plo 8ot n mAsloPndia twv
acBevwv auvtwv Sev Ba mdoxouv amno IONE, av kot oe 6-8% Ba punopoloe To amotéAeopa va eival

Pevdwg apvntiko Kal va kaBuotepriost n Stayvwon (162).

JuyKekpluéva otoug aobBeveic pe NC meploplopévn oto Aemto €viepo, n FC amodidel kaAd
OUYKPLVOUEVN UE TNV evdookorik kaouAa(163). To eupEwg XpNOLLOTOLOUMEVO Oplo Twv 50 pg/g
anédelte amodektr) evaiwoOnoia (0.83) mou NTAV XAUNAOTEPN OUYKPLVOUEVN HE TI( TLMEG TOU
neplypadovtat ot IONE wg ouvoho (> 0.95), mapolo mou n eldikotnta Atav xaunAn (0.53), ue
apvnTKA tpoyvwoTtikn aia (NPV) 92%.

H xpnowotnta tng FC otn didyvwon twv IONE og moudlatpikoug mAnBuopoUg ATtav apxika eva
apdAeyOUEVO BEPA AOYW TwV auénuévwy TIHWV FC og vy Bpédn o oxéon He peyalutepa matdild Kot
eVNALKeG (164). Zav anmoTéAeoUA, N LKAVOTNTA TNG vVa amokAeioel Tnv mapouoia IONE Atav xapunAotepn
oe maldld oe ovykplon He eviAlkes (pooled specificity 0.76 évavtt 0.96, avtiotoxa) (162)]. MNap’oAa
QUTA o€ HeTavaAuon mou akoAolBnoe amodeixbnke OtL n FC umopel va amoteAécel éva XproLuo
EPYAAEIO ylO TO OKOTIO QUTO Kal O0Toug madlatplkol¢ aoBeveic pe vpnAn guvatcbnoia (0.98) kat

Lkavorolntiki edikotnta(165).

H FC ext66 amo tn BonBeta mou mpoodEPeL oTNV Amoduyr TWV KN AmapaitnTwy eVO0OKOMCEWV
OUVTEAEL KOL OTN MEIWON TWV OXETIKWV HE TNV uyelo €€0b6wv (162) [16]. H xprion tng daivetat
arnodotikn and anoPn KOGoToug Otav n pre-test probability eival <75% otoug eviAikeg kal <65% ota
nadla (166). H e€olkovopnon mopwv o auTr) tTn UEALTN ATOV ApPKETA UPNAOTEPN Kal 0 aplBpuog Twy
aoBevwv otoug omoiloug TeAlkA KaBuoTtépnaoe n Stdyvwaon Atav XapUNASTEPOG OTOUC EVAALKEG OE OXEON
pe ta mowdia. Emunmpoodeta to cut-off twv 50 pg/g mpooédeps kaAlTepn SlayvwoTtiky akpiBela xwpic
0OUCLOOTIKN aUENoN Tou KOOTOUC, 0 oXEoN e auto Twv 100 pg/g. H xprion tng FC anedeixOn otL elvat
eMiong amodotik oto KOotog yia tn dadopodiayvwon twv IONE amd to clvépopo suepebiotou
evtepou (2EE) oe evnAkeg kat twv IONE amoé pn IONE ota madid Adyw tng ubnAng NPV (167). Auto
nepA\apPBAVEL TO YeyoOVOC OTL €val apvnTIKO amotéAeopa amokAeiel tic IONE oTig mMepLooOTEPEC TWV
TIEPUTTWOEWVY, YAUTWVOVTOG €T0L 0 TIOAAOUG acBeveic va umtofAnBolv o€ plo eMEUPATIKA KOL TILO

KootoBopa e€€taon OMwG N KOAOVOOKOTINON.
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Juurnepalvetal apa OtL €ni Tou mapovtog n FC elval o Mo EUPEWG XPNOLUOTIOLOUEVOG SEIKTNG
Kompavwv yla tn Swadopodiayvwon petaty IONE kot ZEE. Adyw ¢ uPnAAg NG apvnTKAG
TIPOYVWOTIKNG alag lval apKeTA aKPLBAG OTOV AMOKAELOUO EVIEPLKNG GAEYUOVIC OTNV TpwToRAduULa
oAAa kot otn SeutepoPfabuia dpovtida uyeiag. e aocBeveic pe IONE mou PBpiokovtal oe Udeon e
oUUTTWHOTA WG €t 2EE, n FC telvel va eival onpavtika uPpnAotepn amno 1o EE oe un IONE acBeveig

YEYOVOC TTOU UTTOYPAUIZEL TNV mapouoia tavta AavBdvouaoag xapnAol Babuol dAeypovng(168)

Ektiunon tn¢ ev60OKOTKNG-LOTOAOYIKIG EVEPYOTNTAC VOOOU

H akpiBela tng FC yia tnv mapakoAouBnon twv acbevwv pe IONE petd amod tn Stdyvwon Kal n
XPNon TNG oav EUPEcog SeIKTNG KALVIKNG, EVOOOKOTILKAG KoL LOTOAOYIKNG EVEPYOTNTAC EXEL EKTLUNOEL
EUPEWG(169). Mia amod TIC MPWTEC HETAVAAUOEL TAVW OTNV ektipnon tng akpifelag tng FC ywa
Sdlapopodiayvwon petatl acBevwy pe evepyod IONE kal avtwv o Udeon pe e§€taon avadopdg tnv
KoAovookomnon avédelle pia ouvoAikry AUROC Tt iton pe 0.89, evw otnv EK Atav shadpwg
uPnAotepn amo otL otn NC. MNpotabnke to cut-off Twv 250 pg/g kabwg amédelée tnv uPnAotepn
eldkotnTa (0.82) pe wavomolntiki svatcOnoia (0.80) yla TNV €VTOTMION €VOOOKOTIKIG EVEPYOTNTAG.
(154). Apyotepa o€ pila EMOUEVN HETAVAAUCH N OTOL0 CUVEKPLVE TPELG UN eMeUPATIKOUG BLodeikTEC
(CRP, FC kat Aaktodeppivn KOMPAVWV) LE TNV EVOOOKOTNON WG TNV e€€taon avadopdc, n FC emédeile

TS P NASTEPEG CUVOUAOUEVEG TIUEG evaloBnoiag kat eldikétnTag (0.88 kat 0.73, avtiotowya) (170).

Enoueveg peléteg mou e€€tacav tn FC ocav evallaktikd Seiktn evepyotntag twv IONE eiyav
anoteAéopata o€ anoAutn cupdwvia pe TG 2 mpoavadepBeioe petavalvoelg. Noap’OAa aUTA OPKETNH
onuaocia mailel kat n ektipnon tou lou Tou acBevoug yla Ta cuuMTWUATA tou (patient reported
outcomes, PROs) kal mapd to yeyovog otL n FC eivatl KaAUTEPOG EUUECOC SEIKTNG TNG EVOOOKOTILKAG
gvepyotntag TNG vocou amd tnv CRP koL ta oavadepopeva amd tnv ektipnon tou aoBevn
anoteAéopata(PROs), o cuvbuacopuog PROs kat FC mapouciace avénuévn tiurp AUROC oe oxéon He

povo tn xpnon FC (171).

AkoOpa Kal otav n evooKomnaon KAavel Adyo yla BAevvoyoviky eMoOUAwWGN, WMopel map’ autd va
UTIAPXOUV OTOLXELA LOTOAOYLKNG evepyoTnTag ot Blogies. H otohoyikn) emoUAwon mpolmoBETeL TV
amovoia pAeypovig N SOUKWY aAAOYWV KOl £XEL CUCXETLOTEL e BEATIWHEVA KALVIKA OTOTEAECHOTOL.
JUYKPLVOUEVN HUE TNV €VOOOKOTIKI €MOUAWON, N LWOToAoyLk Udeon duvatal va mpoBAEPeL KalUtepa
TLG AVAYKEG Xpong koptikootepoeldwyv kabwg kal TG coPfapég e€Apoelg ou Xprilouv voonAeiag, HeTA
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ano mapoakoAouBnon 6 etwv(172). Etol n LoTOAOYIKI) EMOUAWGN oAV £vVag O0TOXOC EEXWPLOTOC Ao TNV
evboOoKoOTIKY €MOUAWON, €Xel TMAEoV TpotaBel yla mepattépw PBeATiwon NG MPOyvwaong Tng vooou
(173). H akpiBela tng FC oto va evromilel Toug aoBeveic pe IONE og KAWLk Kol evéookorikr Udeon
nou ouvexilouv va €xouv otolxeia LoToAoyLKAG dAeyuovig €xel emiong ektiunBel. Mavnke 6t n FC
ouoyetiotnke KaAd pe tnv PAevvoyoviki emoUAwon kot otnv EK kat otn NC nmayéog eviépou pe AUROC

0.95 yia LotoAoyikn Udeon (174).

e mawdla pe IONE, ot Tipég tng FC BpéBnkav emiong onuavtika auénuéveg oe aoBeveig ue
evOOOKOTILKA €vepYO VOOO O€ OUYKPLON HE aUTOUG o Udeon, evw tautoxpova n FC pavnke otL
anoteAel kal aflomioto Seiktn yla Lotoloyikn £€apon Kat yia TG Suo voooug NC kat EK pe BéAtioto
cut-off otig IONE oav cuvolo ta 275 pg/g kat uPnAotepeg TLLEG yia Tn NC (462 pg/g). ZUYKPLVOUEVN UE
Ta KAWLKA okop, tn CRP kat tnv TKE, n FC amodeiytnke kat otig madlatpkég IONE wg o o akpipng
Selktng yla evtomon evepyou BAevvoyovikng dAsypovig (evawoBnoia 0.94, seldikétnta 0.64 apvntiki

T(POYVWOTIKN afia 87%)(169).

Mpo6BAeyin unotponn¢ tn¢ vooou

Mia peyaAn mpokAnon otn Siwoxeipon twv acBevwv pe IONE eival n €ykalpn Slakplon twv
aoBevwv o€ kivduvo yla eTikeipevn KAWLk €€apon. Ao 20etiag eival yvwoto otL ot UPNAEC TLpEG FC
Ba pmopoucav va Bonbrijoouv otnv evtomnion acBevwyv mou BewpnTikad Ppiokoviav oe KAWLKA Udean
otL Slatpéxouv kivbuvo £€apong Kol MPWLUNG UTIOTPOMNG Xwplc dtadopa petaty EK kot NC[74].
Avtlotpodws oe GAAN peAétn davnke ot Twweg FC >150ug/g o aoBeveig pe kKAwikn Udeon cuvdéovtal
ue 14 ¢opéc auvénuévo kivbuvo emikeipevng €€apong otnv EK oe oxéon pe 2mAacto otn NC,
uroypappilovrag €tot o0tL n FC wg SeiKTNG £XEL LOXUPOTEPN TIPOYVWOTLKA a&la 0TNV MPWTN OE OXEON HE
™ &eltepn(175). Ymapyouv opwg &edopéva ottt otnv Crohn koAittba n FC &ev umoAeimetal
MPOYVWOTIKNG afiag kabwg Twweég FC>130ug/g PBpéBnkav va ocuoxetilovial ONUAVIIKA HE TNV
mBavotnta unotponi¢ (176) (p < 0.001). Qotdoo petavalvon (177) mavw oto BEpa dev avédelée autn
™ S&ladopd (NC kat EK) aAld ot ocuyypadeic to amédwoav Oe €TEPOYEVELD TWV HEAETWV TOU
ouunepleAndOnoav, kabwg umnpxav Siadopetikol oplopol g UPeonc kat €€opong Kot Aoyw
nieploplopévwy dedopévwy dev €yvav umtoavalloelg kot Sev ekTLNONnKe n mpoyvwotik agia tng FC

otov UTtomAnBuo o tng eheikig NC.
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Y€ OOUPMTWHATIKOUG aoBeveic pe IONE n avénon tng FC cuoyetiotnke pe 53 swg 83% auénon
¢ TOavOTNTAC UTOTPOTIC TOUC ETMOMEVOUG 2 HE 3 HUAVEG, &Vw OLodOXIKA XOUNAEG TLUEG
ouoxXeTLOTNKOV avTioToa UE 67 ewg 94% mBavotnta o acBevig va mapapeivel oe Udeon Kata To 8Lo
Xpoviko &iaotnua(l78). e aoBeveic umd Oepaneio ocuvinpnong pe IFX, Tpég > 160 pg/g
OUOXETIOTNKOV HE MEYOAUTEPN amo 60% mBavotnTta UTOTPOTNG TG €pXOMeveg 8 €B6 (179). Ze
unoavaAuon t¢ LeAEtng STORI dmou mapakoAouBnoav pe Stadoxikég petproelg FC toug aoBeveic pe
NC mou Bplokovtav oe kAW Udeon peta amod Stakomn tou IFX ¢adavnke OtTL autol mou TeAka
umotporniacav sixav apxioel va €xouv auvénuéveg TIpéC FC 4 €wg 6 pnveg vwpitepa(180). MNapd OpwG
v aflomotia tng €€étaong aUTAG Ta Wbavikd opla yla mapakoAolBnon tng vooou yla mbavn

umotporn 6ev £xouv KaBopLoTtel akoua.

MpoBAeyYn anavrnong otn Sepancia

Ektog opwg amod aflomioto Seiktn evepyotntag, Baputntag kot mpoBAedng UTOTPOTIAG OTIC
IONE n FC €xeL ekTiunOel KAt yLa TLg LkavotnTeg TG va poBAETEL TNV amokplon otn Bepameia. H agia
N¢ otnv PoPAen amavtnong otn Beparmneia pe anti-TNFa €xel avayvwploTtel o OAEG LEAETEG PETA
ano pia apxikni épeuva oe oelpeg acBevwy pe EK kat unAég Tipég FC mou xpeldotnke va umtofAnBouv
oe enelyouoa KoAektoun AOyw amotuyiag os Bepamneia pe koptikootepoeldn 1 IFX (181). MapoAa avta
uTtdpyouv eAdylota dedopéva yla tn SuvNTIKA XPNOLUOTNTA TNG YL AAAEG TPWTING YPAUUNG Bepameieg
ot IONE. Mia amod tig mpwteg HeAETEG MAVW oTo BEpa €6¢elée tayxeia pelwon twv emumedwv tng FC
KOTA TN SLAPKELA TOU OXNUATOG EMAYWYNS TNG Udeonc pe IFX oe aocBeveic pe EK mou amdvtnoav otn
Bepamneia kat paAota ot petprioelg FC tnv €B6. 10 cuoxetiotnkav He TtV €vOOOKOTILK UdeEON HE
AUROC 0.91 (182). e AAAn peAétn, maAl otnv EK, omou edapuodotnkav petpnoelg FC kabes 4
eBdouddeg katad ) dtapkela Tng Bepamneiag cuvtrpnong e IFX, mapatnpnBnke 6tL OAoL oL acBeveig pe
napatetapévn Babela Upeon petd and FU evog €toug eiyav povipa tipég FC<40 pg/g (183). Ztnv idla
MEAETN oL au€nuéveg TiwEG FC katd tn Sidpkela Beparmeiag pe anti-TNFa amotéAeoav onUavTko deiktn
npoPAsPnG KAWLIKAG €€apong KaBwe oL aoBeveic avutol BpEOnke va €xouv NdN avénuéveg tipég FC 3
UNAVEC TPV TNV ekSNAwaon tng €€apong. ZuykekpLuéva 2 Stadoxika avénuéveg tiuég FC> 300 ug/g oe
peoodlaoTnpa evog pnva amoteAovoayv Tov KaAUTEPO olwvo £€apong (evatobnoia 0.62 kot l8IKOTNTO

1.00) kata ™ dapkela Bepameiag ouvtipnong pe IFX otnv EK.
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Kat otoug aoBevei¢ pe NC mou eAdaupBavav avtl-TNFa mapdyovteg, n FC Atav mo aflomiotog
Selktng oe oxéon pe tn CRP kal ta kAwika okop otnv mpoBAsedn evbookomikng Udeong (evalobnoia
0.84 kal eldikotnta 0.74) (184). Zav cuvolo oe aoBeveic und anti-TNFa maoyovteg kot anod TG Suo
vooou¢ (EK kat NC) pia tiur FC evtog duoloAoylkwy oplwv UeTA T Bepamneia emaywyng tng Ldeong
UmopoUoE va TPOPAETEL MAPATETAMEVN KAWVIKY Udean otnv mMAsloPndia twv acBevwv (84%) evw to
cut-off twv 139 pg/g eixe evatebnoia 0.72 kat eldikotnTa 0.80 otnv MPOPAedn KAWVLKNAG EVEPYOTNTAG
HETA amo éva €tog (185). Mapouola eupiuata avadpépdnkav Kot o€ pio TPOOTTIKY loTtavikn LeAETN,
omou TIWHEG FC<130 pg/g PBpebnke va amoteholv to PéATioto cut-off yia mpoBAedn Udeong
(evawoBnoia 1.00, eldikotnta 0.80, NPV 100%), evw tipég > 300 pg/g mpoéPAenav smikeipevn €€apon
TOUG EMOUEVOUC 4 pnveg (179).

ErmutAéov €xel ektiunBel kot n mpoyvwotik tkavotnta t¢ FC otnv mpoBAsdn umotpomnig g
vOoOoU WETA amo Sdltakomr tou anti-TNFa. 2e autoUlg toug aoBeveic uPnAEg TLwEG FC ouoxetiotnkay pe
avénuévo kivbuvo umotpomng. Itn peAétn STORI tpég FC> 300 pg/g amotéAecav avefdptnto
mapdyovta KivdUvou yla UToTpoTtH HETA amo Stakomh tou IFX oe aoBeveic pe NC (83), evw avtiotowa
oe pia QAavSiKn TIPOOTTIKI) TIOAUKEVTPLKA €peuva BpEOnke OTL oL TLwEG FC auéavovtav onpavtka 2, 4
KOl 6 MAVEC TPV TNV €VOOOKOTILKY) UTOTPOTIH, UE TIG oTtabepd pucoloroyikeg TLneG FC katd to FU va
nipoBAEmouv KAWLKA Kot evdookorikny Udeon (186). Ie Bpetavikn kataypadr, Tipuec FC>50 pg/g katd
TN XPOVIKN OTWyUN TNG amooupong Tou ¢apuAakou amotédecav aveéaptnto TPOPAENTIKO Seiktn,
Eexwplotd amod ta Snuoypadikd Kol KAWIKA XapaKTnpLloTikd tTwv acBbevwy, yla €€apon tng NC ta

eNMopeva 2 €tn Ue éva hazard ratio 2.95 (1.22-7.12) (187).

MpoBAeyYin ev6OOKOTLKG UETEYXELPNTIKHG UTTOTPOTAG

Mapd tnv oAoéva auUEAVOUEVN XPNON OVOOOKATAOTOATIKWY GOPUAKWY Kol PBLOAOYIKWV
napayoviwy, oL aoBeveig pe IONE ouxva xpeldlovtal xelpoupyeio. Mepimouv 80% twv acBevwv pe NC
Ba XpelOOTOUV XELPOUPYELO ylo TNV EVIEPLK TOUC VOoOo &vtog 20etiag amd tn Sldyvwon evw
napAdAAnAa 10%-30% auvtwv pe EK Ba umoBAnBouv oe koAektoun otnv 25¢€tia (188). To xelpoupyeio
duowa dev amotelel laon, kot cuvnBw¢ cuvavtape VPNAA TTOCOOTA HETEYXELPNTLKAC UTIOTPOTING O€
acBeveig pe NC kat AnkuBitidag otnv EK. H peteyxelpntikni mapakoAolBnon, mou Kuplwg yivetal pe

TNV €v00KOMNON, Elval ONUAVTLIKA yla TNV TowTtonoinon tTwv acBevwv mou Ba xpelactouv Bepaneia
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mpwipa. Ou pn enepPatikol deikteg evrepiknc dpAeypovng, kat el8ka n FC, amoteAoUv eUKOAQ, ypriyopa

KOl OLKOVO LKA EPYQAELQ YLO TNV LETEYXELPNTLKA TtapakoAouOnon.

Noooc Crohn ueteyxeipntikn umotpomnn

2tn NC unapyouv dedopéva ot 70%—90% twv acBevwy Ba €xel EVOOOKOTIKI) UTIOTPOTIH EVTOG
TOU TIPWTOU €£TOUC HETA TO XELPOUPYELO HE POVO €vav OToug Tpelg va epdavilouv KAWIKA
oupntwpata(189). e mpoomdBsia  eKkTMNONG TNG Xpnowotnta tng FC yw tnv eviomion
HETEYXEPNTIKAG UTtotpomnG o€ NC og 391 aoBeveig, ouykpLvOUEeVn e evOOOKOTILKA okop BpEéBnke va
€xel evawoBnota 0.81 kat eldikéTNTa 0.61, evw OTOV XPNOLUOTOLONKE OTMOKAELOTIKA YLO. EVTIOTLON
CUMMTWHOTLKAG UTOTPOTNG TOTE N SlayvwoTtikn tg okpifela ntav xaunAotepn 0.59 kot 0.88
avtiotoya (190).

2tn peA€étn POCER, pla peydAn TPOOTITIKA TUXOLOTIOLNUEVN HEAETN, avayvwploTtnke ApeEon
OUOYETLON UETAEU TWV CUYKEVIPpWOEWV TNG FC Kat Tn¢ mapouoiag Katl tTng Bapltntag TG EVOOOKOTILKAG
UTIOTPOTING METEYXELPNTIKA UE TLUEG > 100 pg/g va ocuvdéovtal pe evalobnoia 0.89, eldikotnta 0.58
kat NPV 91% yla evbookormikd okop Rutgeerts >i2 (191).

Y€ pla o mpoodatn petavaluon 9 peletwv avadeixBnkav ta 150 pg/g wg to KaAutepo cut-off
yla mpoBAedn peteyxelpntikng umotpomnn¢ o NC(192) OuwC UMAPXOUV HEUOVWUEVEG OELPEC TIOU
opilouv akopa kot ta 62 (193) evw o maldlatpko mAnbuopo ta 139ug/g anotédeocav to BEATioTto cut

off yla tnv mpoPAedn avtn pe evaitoOnoia 0.73, eldikotnta 0.64 kot NPV of 70% (194).

EAkwénc koAittba-Ankuditida

H oAk} TTPWKTOKOAEKTOUN HE ENEOSOKTUALKN avooTOHwon Kot dnuioupyia veoAnkuBou (IPPA)
elval To xelpoupyeio mou mpotipdtal oe acBeveic pe EK mou gival avBektikol otn Bepameia ) €xouv
eudavioel emumhokég. H dpAeypovn tng veoAnkuBou, yvwot wg Ankubitidba cupPaivel oxedov otoug
HLooUG amd toug aoBeveic. MapoAo mou n cadng altia autng 8ev €xel akOun amooodnVioTel,
Sladopol mapayovteg £xouv MpoTtabel OTL cuVNyopoUV POC AUTH TNV KATeVBuvon OMwG N oTAch TWV
Kompavwv, n PBaktnplakn umepavantuén, n SducBlwon, n YEVETIKA ETUIPPEMELN KOL OVOOOAOYLKEG
Swatapaxec. Mpoodata €xouv neplypadet kat Crohn opoldlovosg emumAokeC otn AkuBo mou pmopst

va mpoofdalouv péxpl kat to 13% twv acBevwv pe IPPA. Autr) n ovtétnta xapaktnpiletat amo
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dAeypovn) otnv npoocaywyo £Awka (prepouch ileitis), mapouoia otevwoewv 0To €yyUTEPO EVIEPO Kall
TEPLESPLKA 1) EVTEPIKA CUpPLyyLa N OXeTWOUEVA UE TO XELPOUpYEio (195).

To 1994, to pouchitis disease activity index (PDAI), €évag oUVOETO OKOp TOU EKTIPA TA
CUUMTWHOTA, T EVOOOKOTIKECG KOL TLG LOTOAOYIKEG OAAQYECG avamTtuXOnKe ylo va opLoTel KOAUTEPQ N
AnkuBitida kat n Baputnta tng PpAsypoving. AcBeveic pe oAikd PDAI score > 7 Bewpeital OtL maoxouv
ano AnkuBitida. Emopévwe n dtayvwon amattel kot evbookomikni emBePaiwon.

Alyeg €lval oL PEAETEG MOV €XOUV EKTIUNAOEL TNG afla Twv peTprioewv tnG FC otoug aoBeveig
autouc. Ta dtabéoipa dedopéva kavouv Adyo yla mBavo 6deAog amo tn xpHon tG. ZUYKEKPLUEVA OF
avaAuon mou €ywve oe 54 aoBeveic pe IPPA (46 pe EK kot 8 pe FFAP), Bétovtag wg 6plo ta 92.5ug/g , n
FC Bp£Bnke va oxetiletal Loxupa pe to PDAI score pe evaioBnoia 0.90 kat eldikdtnTa 0.76 (196).

Kal otoug aoBeveig pe veoAnkuBbo umtapyxouv avadopeg yla tnv afia Twv SLadoxIKwV LETPIOEWV
FC ywa tnv mpwipn dtayvwon Ankubitidag pe toug aoBevelc mou TeAKkA Slayvwotnkav PE auth va
€XOUV TopoucLacel avénon Twv Twv ¢ FC Touldxlotov 2 PnVveg mpv T Sldyvwon, VW OTOUG
UTIOAOLTTOUG XWPIg vOoO oL TLUEG va eival Stadoxikd xapnAég (197). O£tovtag To 0plo Twv 56 pg/g ya
Vv FC ot Tlpég evatobnoiag kat eldikotntag nrav 1 kot 0.84 avrtiotolya. Mpog to mapov cUUPwWvA UE
TIC KatevBuvtrpleg 0bnyieg ev ouotvetal n AnkuBookomnon oe aoBeveis pe KAWLIKA Ubeon kKabwg Ta
CUUMTWHLOTO OTO CUYKEKPLUEVO MANBUOUO emi £€apong elval APKETA EvTova KoL avTavakAoUV oKpLBWE
TNV UToKeipevn pAeypovr), onodte otoug aoBeveic autouc lowg Ba gixe vonua n mpoAnyn Kat £ykalpn
EVTOTILON UTIOKAWLKAG dAeypovng pe t xpnon t¢ FC. Xpelwalovtal OpwG UEYOAUTEPECG TIPOOTITLKEG
peAéteg yia va emiBefalwbel To KATA MOCO aUTH N oTpATNYLKN Ba UMopoUoE Vo LELWOEL TA TTOCOOTA

NV Xpoviag AnkuBitdag kat tng emakoAoudng avendpkelag tng Ankubou.

CRP- C Avtidpwoa npwteivn

Mpokettal yla pia mpwteivn ofelag daong amoteAoUeVn amd 5 MAVOUOLOTUTIOL LOVOUEPH TIOU
TIOPAYETAL ATIO TA NITOTOKUTTAPO WE OTAVTNON UETA OO €KKPLON GAEYUOVWEWVY KUTTAPOKLVWVY OTWE
.. IL-1, IL-6, TNF-a(198). Aev amoteAel €l61k0 Seiktn yla 1o €vtepo kKaBwg aufdvetal oe SLadopeg
KATAOTAOEL] CUOTNUOTIKAG Kal pn ¢Aeypovng mépav twv IONE kabwg kat oe ZA, kakorBeleg,
kapdelayyelokn vooo K.a. “ExeL xpovo nuioslag {wng 19 wpeg, apkeTA oUVIONO, YLAUTO Kal amoTeAEl
KaAO Selktn yla ektipnon tng anavinong os Bepamneieg (m.x. avti-TNFa) kaBw¢ to Beparmeutikd 6dpelog
yivetal ypriyopa gpdaveg Kal otov opd LE TNV MTWoNG TNG. Agv mapdyouv Opwe O6Aot oL acBeveig Tnv

npwteivn auth. Eva 30% 6ev tnv ekppalel KaBOAOU AOYW YEVETIKWY TIOAUUOPPLOUWY YEYOVOC TIOU
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ennpealel TN SLOyVWOTIKN TN akpifela oto cuvoAo (199). H CRP €xeL apkeTd peyain evatcbnoia otn
Stadpopikn Stayvwon IONE amnd ZEE kol ouyKekpLUEVA TILEG EVTOC GUCLOAOYIKWYV 0plwv cuvdEéovTag e

<1% mBavotnta va ndoyxel o aobevig ano IONE(200).

Extog and tnv afla tng otn AA twv IONE and aAleg mabnoeslg o poAog tng eival eficou
ONMAVTIKOG Kat uTtoBonOnTikdg ota dtadopa oevdapla Twv IONE. MetavaAuon 19 pehetwy €xeL deiel
OtL n CRP Kol OUYKEKPLUEVA TWWEC >5mg/L €xouv pETpla svalcBnoia 49% aAAd LKAVOTIOLNTLKN
eldkoTNTA 0TNV TIPOPAeYn evbookoTikd evepyol vooou (170). Map’ 6Ao mou dev eival tooo akpLpng
avadoplka pe TNV gvowodnoia tng oav deiktng daivetal va €xel KA cuoxEtion Ue ta Sdtadopa

evbookorka okop kat otn NC kat otnv EK.

JUYKPLTIKA OTLG SV0 ETUPEPOUG VOOOUG daiveTal OTL OL CUOXETILOELG TTou €XeL emdeiel n CRP otn
NC umtepéxouv autwv tnG EK. AmtoteAel amodedetypéva €vav akpifr deiktn evepyotntog tng vooou otn
NC pe KaAf} CUOXETLON PE TNV KAWVIKN 0AAA Kal TNV ev0OoKOTILK Baputnta autig e€ioou aflomioTo oTo
Aentd Kot oto mayL éviepo. Autr n unepoxn tng otnv NC pmopel iowg va anmodobel oto yeyovog otL
EKTOC OO TO NTIAP TIAPAYETOL KOL OO TO LLECEVTEPLA AUTOKUTTAPO PETA amnd mupoSOTnon autwy amno
ToTukn pAeypovn Kal tn Baktnplakn avtlpetdbeon mou cuppaivel wg eni to mAeiotwv otnv NC Adyw

NC SLATOLXWUATLIKAG TIPOGBOANC TNG VOCOU.

AvtiBétwe otn EK n ala tng wg mpoavadépdnke eival o meploplopévn Kabwg 75% twv
a0Bevwv pe evepyo EK €xouv TIHEG evTOg Tou puololoyikou. Ot TIHEG TNG auEAvovTaLl AVOAOYLKA UE TNV
€KTOOoN TNG vooou (opBitic<aplotepr] KOATICKEKTETAUUEVN KOALTLG) EVW XPNOLUOTOLELTAL WG AELOTILOTOG
belktng og ouvduaouo pe tnv atpoodatlpivn kat tnv aABoupivn otn Bapla EK(199). Xapaktnplotika
avadEpeTal OTL oTNV €MOXN TPV Toug BLOAOYLKOUG MOPAYOVTEG O TEPLMTTWOELG ofelag coBapng EK
HETA ard xopriynon udpokoptilovng +/- kukhoomopivng av tnv 3tn pépa n CRP rmapépeve >45mg/L kat
0 aPLOUOG TV KEVWOoewWV >8/nuépa umrpxe 85% kivbuvog koAektoung (201).

CRP w¢ nmpoyvwoTtikog Seiktng

Auvénuéveg Tiwég CRP katd tn dldyvwon Kol mpo evapéews Beparmeiag ouvbéovtal €miong Pe
auénuévo kivbuvo xelpoupyeiwv. Tiuég CRP>23mg/l otnv EK kat >53mg/l otn NC oxetilovtal pe 4.8 kat

6 PopEC peEyaAUTEPO KivOUVO yla Xelpoupyeio avtiotolya (202).
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Au€nuEveg TUEC TN o aoBeveic mou gival KAWVIKA KaAA opilouv emiong tnv €vvola TN GLWTNANG
vooou (silent disease) otn NC. Ot aoBeveig autol eivat og BewpnTikn KAWVIKN Udeon oAAG oL AUENUEVEC
TWWEG TG CRP umtodnAwvouv OTL péoa otov aUuAd UTtapxel evepyotnta dnAadn dAeypovr mou pmopst
Va TIPOKAAECEL EMUTAOKEG Kal TToU SLadpApel olwnnAd xwplg va yivetal avtiAnmtn. ZUYKEKPLUEVA OL
aoBevelg pe autrn TN Hopdn TNG vOoou €xeL amodelyBel OTL Exouv XelpoTepn €EEALEN O SlapKeLa 4 ETWV
oe onuavtikd PBabud (65% évavtl 36%, p<0,001), duthdowo kivbuvo yla voonAeia otn 2etia Kal
napdAAnAa ot pwoot and avtoug Ba umofAnBouv oe kamolo €idog xelpoupyeiou ota emopeva 4 £tn

(203).

CRP kat tpoBAeyn vntotponnig

H opdda IONE tng NAAlag yvwotr wg GETAID napakoAouBnoe yia 48 eBdouddeg acbeveig oe
KAWVIKN Udeon, LeTa amo avaykn AqPng Koptikootepoeldwy, Ue HETPNON Blodelktwy (YeVIKN aipatog,
CRP, TKE, al avtiBpuyivn, al 6fwvn yAukompwteivn, OAKA Asukwpata, aABouuivn, al, a2, B, y
odalpiveg) kaBe 6 £BSouadeg kat katéypaav ool and auToUC TEAIKA €Kavov KAWIKA €k&nAn
€€apon. Me tov Tpomo auto anookomouoav va Bpouv deikteg mou Ba pnopouvcav va poPAEPouv tn
BpaxunmpoBeoun €€apon vooou. H moAumapayovtikr avaAuon avédelfe otL poévo n CRP kat n TKE
uropovoav va mpoPAEPouv emikeipevn €€apon Kal ouykekpluéva TiuéG CRP >20 mg/L kat TKE >15
mm. AocBevei¢ katl pe TG SUO THEC MAVW amod Tta avodepOpeva opla sixav 8 ¢opeg peyaAUuTepo
Kivbuvo £€apong PE TNV OpPVNTIKA TIPOYVWOTIKN afla va eivat 97%. Auto Bewpntikd orpalve Otl
duoLoloyikég Tiuég CRP kat TKE pmopoloav oxedov pe BeBatotnta va ipoPAEPouv otL v Ba umrpxe

€€apon vooou TIG emopeveg 6 eBSouadeg (204).

CRP wc¢ beiktn¢ anavtnong otn Yepancia
Ye peléteg mou éywvav oe aoBevelc peta tnv évapén Xpnonc tTwv PBLOAOYIKWY TAPAyOVTWY
UTIOYPAUULOTNKE OTL auénuéveg TiEG CRP katd tnv évapén mpodléBetav o KaAn avtamokplon otn
Bepaneia pe IFX kot Satpnon g aviamokplong Kal TG KAWLKAG Udeong pEXPL Kol 1 €ToC HeTa.
MdaAlota onpewwdnke otL 6ot giyav CRP >0.5mg/dl tnv eBdoudada 0 katd tnv €vapén tou IFX Kat
avtanokpidnkav KAWIKA pewwvovtag kat tn CRP<0.5mg/dl tnv €B6. 14, petd dnAadn tn do6on epodou,
elyav peyaAutepn mbavotnTa va SLatnProouV TNV aVTOOKPLon Kal TNV UhECN OTO €va €T0G aAAd Kall

pakpompoBeopa ota 4 €tn (205).16wa dedopéva untdpxouv avtiotola kat yia to ADA.
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CRP w¢ beiktn¢ anwAlesiag avranokpiong otn Yepancia
Ye évav aobevr) mou Ppiloketal oe Beparmeia ocuvtipnong HE KATOLO TTapAyovIa n avelpeon
avénuévwyv Twwv CRP  odaivetal va oxetiletal pe KAWLKA Uumotpomn PBpaxumpobeopa  Kal
HokpompoBeopa pe €va oxetlkod kivbuvo mou kupaivetat (RR 3-58) evw emipova auénuéVEG TUUEG
unodnAwvouv amotuyia tou dapudkou va pubuioel Tn BAevvoyovikry GAEYUOVI KOL CUVETIWE ATTWAELQ

NG avtamnokpLong o€ avto(199).

Tavtoxpova n CRP umopel kat éupeca va mpoPAéPel emikelpevn Kakr €KPacn HEOW TNG
ouoyEtlong mou amodedelypéva €xel e Ta KukAodopouvta enineda poppdkou otov o0po (TLs).
Au€nuéveg TpuéG CRP pmopel va avtikatontpilouv pewwpéva TLs Kal KOTA CUVETELA UITOPOUV va
EVTOTIIOOUV ETUKEIPEVN QMWAELA OVTATIOKPLONG aKOpO Kol 8 €BSOUASEC TPV auTr YIVEL KALWVIKA

avtiAnren (60-80% aoBevwv pe CRP>5 mg/L gixav IFX-TLs <1 pg/mL)(206).

CRP w¢ deikTnC anwAeLlac avtamokpLong UETd ano Stakonn tng depanciog.

Av Kal OTAVlo TO OevApPLo TNG Slakomng tng Oepameiag 1 UEPOUC AUTHCG, AUTO WUTOpPEL va
enxelpnBel oe aoBeveic mou Bpiokovtal oe Udeon. Itn peAétn STORI katd tn Stakomn tou IFX o€
aobBeveic mou Bpilokovtav oe Udeon umod cuvdbuacuévn Beparmeia Pe avoookaTaoTAATUKO N CRP ue
TWMECS >5mg/L katd tn Stakom Atav peTa€l Twy mapayovtwy KvEUVoU yLa UTIOTPOTTH YLa TOUAQXLOTOV
1 €to¢ (83). To 60 avadeixbnke kal oe Sdlakomn twv Belomoupwvwv o€ acBevei¢ pe Crohn kal
povoBepareio HeETA Ao mapaTteTapEVn Udeon kabBwg n avénuévn CRP katd tn SLaKOT OXETIOTNKE LE

auénuéva ToOoOOTA UTIOTPOTING TNG VOOOU TOUG EMOpeVoUC 12 urveg (P=0.005)(207).

CRP w¢ beiktn¢ mpOoBAeY NG UMOTPOMG UETEYXELPNTIKA

2tov mAnBuoud auto n CRP uotepel oe Stayvwotikn akpifela (AUC: 0.56) kat w¢ ek TouTou bev
neptAappavetal and TG Kateubuvtnple¢ odnyieg otic SlayvwoTikég peBodoug mPoAnYng tNg

LETEYXELPNTLKAG UTtoTpOomAG otn NC(199).

Blodeikteg kot péAAov
Ztadlakd n otpatnylkn He toug Blodeikteg apyilel va aAAAleL. MpoomdBeleg AvEUPEDNC TOU EVOG
Kal povadikoU aplotou Seiktn mou Ba pmopouoe va xpnotpomnonBel wg evalAakTiky €mloyr TG
evbookomnnong otn Slaxeiplon Twv acbevwv pe IONE teivouv va eykataleldptolv KaBwg pe ta HEXPL

Twpa dedopéva autod Sev eival ePLKTO.
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Ma to AOyo autd €pyovtal OTo MPOoKNAVIo ol cuvOetol Blodeikteg. Oualaotikd cuvdualovtal
Sladopol Seikteg, alpatog, KOMPAVWY, YEVETIKOL, KALVLKA OKOP K.O. LE AMWTEPO OKOTO TN BeAtiwon tng
SLayvwoTknG akpifelag mou mpoodpEpel 0 KABEVAG amd auToUC EEXWPLOTA ETOL WOTE VAL CUPPLKVWOEL N
« ykpila Lwvn» To onueio mou xwAaivel Stayvwotikad o kabe Seiktng(198).

Baowlopevo og auth tn Aoyikn €xeL KuKAodpoproeL Tov TeAeutaio Kalpd to Monitr test yia tn NC.
Elval éva opoloyko teot mou meplhapPavet 13 Blodeiket Kal ekTipd tn BAevvoyovikn emovAwon. OL
Blodeikteg autol £xouv va KAvouv Pe TN GAEyUOvVH, TNV OyYELOYEVVEDN, TNV avadlapopdwaon Tou
UTIOOTPWUATOG, AuénTikoug mapdyovteg K.o. OAa autd eival cuvbuacpéva oe €va alyoplOuo mou
TIPOKUTITEL Xpnolpomolwvtag MoAAamAd poviéAa Logistic regression kot mpoBAémel tnv mapouaia
BAevvoyovIKAG eMOVAWONG LE LKAVOTIOLNTLKN gualoBnaoia kol el8LKOTNTA OMWG auTh opiletal Ye pia
KAlpaka anod 1 ewg 100. ZNUavTko eival 0tL Sev emnpealovtal oL TLHEG OO TNV EVTOTILON TNG VOGOU Kal
OUGCTAVETOL N XPHON TOoU apXka mapaAAnAa Le tnv ev600oKOTNoN W avadopad Kal T CUVEXELQ UETA
amo 3-6 UNVEC YLO VO ATIAVTHOOUUE OE EPWTAHATA OTIWE N ATOTEAECUATIKOTNTA TNG Bepameiag mpog

ANPn mepattépw Bepamneutikwy anodpacswv (208).

Kat av to mapodv sival ot ouvBetol Blodeikteg, To péAov Ba Baoiletal otnv e€aTOULKEUUEVN
npooéyylon (personalized medicine). OuclaoTtikd ival pia avaduoueVn TTPAKTLKA TTOU XPNOLUOTIOLEL TO
VEVETIKO TipodiA Tou kaBe acBevr) yla va mapBouv anoddaoelg 6oov adopd tnv MpoAngn tg vooou,
™ Sldyvwon, tn Bepaneia, tnv Tavtomnoinon tou acbevi mou Ba enwdeAnbel meplocdTEPO ATO TTLO
emuBeTikn Bepareia KA. OL SeikTe¢ auTtol pmopouv va PeTpnBouv oTo aipa, ota KOmpova i KoL 0TOUG
LOTOUG KOl CUYKPLVOUEVOL E TOUG TTapOvTeC Blodeikteg mpoodEépouv auenuéved TLUEG evatoBnoiag kat
eldkotntag. MNpokettal yia ta mMiRNA, ta proteomics kat metabolomics evw kat moAAol GAAlot

mapopoLol deikteg eivat umo €peuva (209, 210).

. miRNAs: un kwdikorotovpueva tunuata touv RNA mou puduilouvv éva peyaAo mooooto Twv

yoviSiwv mou mapayouV mpwIteiveg

° proteomics: to cUVOAO TwWV MPWTEIVWVY TTOU TTPOKUTTTEL artd aAAnAemibpaon Tou yoviSIwUATOC

UE TOUC MePLBaAAOVTIKOUC MOPAYOVTES

° metobolomics: mnpoiovta mou mpokuntouv om0 TH UeTABoAikn Spaotnplotntal  TOU

YoVISLWUATOC
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Ia. 2Tadiakn) mItwon Twv KUKA0QopoUvTwy emméSwv 0pov Tov infliximab o€
aoOeveic ue IDNE vmo Ospansia ovvtpnong ue infliximab

Orfanoudaki E, Gazouli M, Foteinogiannopoulou K, Theodoraki E, Legaki E, Romanos |, Mouzas |,
Koutroubakis 1. Infliximab trough levels are decreasing over time in patients with inflammatory bowel

disease on maintenance treatment with infliximab. Eur J Gastroenterol Hepatol. 2019;31:187-191.

Elwcaywyn

H eloaywyn Twv BloAoylkwy mapayoviwyv otnv ayopd ta TéAn tng dekaetiag tou 1990 £depe
enavaotaon otn Bepamneia twv IONE kat 0dnynoe og pia aAlayn TNG MPOCEYYLONG TWV VOO UATWY
autwv. To infliximab (IFX), éva xtpuatpiko 1gG1 povOKAWVIKO avTiowUa EVOVTL TOU TTOPAYOVTA VEKPWONG
oykwv (TNF-a) Tav o MPwWTog MOPAYOoVTAG TTOU XpNoLUoToL)0nke, Kal Twpa 20 xpovia PETA, ouveXilel
va Bewpeltal pla amd TIC AMOTEAECUATIKOTEPEC DEPATMEVUTIKEG ETAOYEG Yl TNV ETUTEUEN Kal TN
datipnon t¢ Udeong(211). Ta teAeutaia £€tn ol otoxol otn Bepameia twv IONE apyilouv kat
oAAGlouv. MAéov Oev apkel n KAWLIK OVTAMOKPLON Kot N KAWIKG Udeon alAd €MISLWKETAL N
evbookorikn kat BAevvoyovikr emoUAwaonN Kal ylati OxL kat n totoAoyikn Udeon. H eniteuén avtwy tTwv
oTtoXwv, N dLatnpeNnNon Toug ylo HOKPO XPOVIKO Sldotnua, kKabwg Kal n opalonoinon twv Blodelktwy

0poU KoL KOTtpAvwV opi{ouv auTO oV lval EUPEWC YVWOTO we «Babeld udeon».

Mapd to OtL mMAéov amogevlyovtal Ta Aabn tou mapeABovtog Onwe n enMelcodikn xprion tou IFX
Kal akolouBeital n xprion tN¢ ouvbuaouéVNG HE OVOOCOKATAOTAATIKO BOeparmeiag kol TAAL éva
ONUAVTLKO TOC0OTO Twv aoBevwy og Beparmeia pe IFX Ba xAoEL TNV avTanmokpLor) Tou eite e€apxng Kata
10 oxAua epodou (mpwtoyeving un aviamnokpion 10-20%) site apyodtepa pe v mapodo Tou xpovou
(6eutepoyevng anwAela avtanokpiong 30%) (65). O €tiolo¢ Kivbuvog TG amMwAELAC AVTATIOKPLONG
ektiparal os 13% ava avbpwmoétn Bepanciag (13% per patient years of treatment) (65). Otav
oupPaivel auto mpémel va AndBouv €181kA PETpa T omola TEPAABAVOUV TNV EVTATIKOMOLINON TOU
OXNUATOG, TNV POCONKN AVOOOKATAOTOATIKOU Kot Tt Stakomn f tnv aAlayr tng Bepamneiag pe aAAo
napayovta tng dlag  aAAng katnyopiag. Méxpt twpa ol Bepdrmnovteg eAduBavav AUTEG TIG ATOPACELS
Baolopévol og KAWLIKA KoL Omou NTav £PKTO €VOOOKOTIKA KPLTHPLO. TOSLOKA OMWC ApXLoov va
avadvovtat kat va kepdilouv €dadog otnv KaBnuepv KALWVLIKA TIPAKTLKY Ol OVTLKELLEVLKOL BLloSeiKTEG.
EkTO¢ amo oOtL amotedouv £va mpocBeto epyadeio otn Staxeipon twv acBevwv pe IONE mou

napouotalouv anwlela avranokplong otn Aappfdvovoa Bepaneia, xpnoLonolovvtal Kat ota mAaiola
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NG “TMPOANTITIKAG  OTPATNYIKNG Yyl TtV TPORAedn kot mpoAnn HLAC ETUKEIPHEVNC ONMWAELOC

avtandkpLlong Kal OTL auTto cuvemayestat(132).

Ta kukAodopouvta enineda tou infliximab (infliximab trough levels, IFX-TLs) kat ta aviilcwpata
évavtL autoU (antibodies to infliximab, Abs) xpnowomnolouvtal Ta teAevtaia £Tn WG TETOLOL BLOSEIKTEG.
H mapakoAolBnon twv acbevwv Boaowlopevn oe emiteuén OepamevTikwy emmeSwv dapudakou
(therapeutic drug monitoring-TDM) mou opiletal w¢ n pétpnon twv IFX-TLs kat Abs kat n akdéAouBn
Mpocapuoyr TG O600n¢ £T0L WOTE va E€MTEUXOOUV GCUYKEVTPWOEL GAPUAKOU EVIOG €VOG
ipokaBoplopEvou BepameuTikoU EUPOUC XPNOLUOTIOLETAL WE LEPOG TNE TIPOANTITIKNG OTPATNYIKNAG (69,
212, 213). Meléteg €xouv eifel OTL n emiteuén BepameuTikwy EMUMESWVY OXETI(ETAL HUE PEYAAUTEPQ
TOo0OoTA KAWLKAG Udeaonc, BAevvoyovikn¢ eEmMOUAwWGNG, UdeonC eEAsUBEPNC KOPTIKOELOWV Kal ULKPOTEPQ
TOO0OTA KOAEKTOUWV otnv EK (64, 72, 73, 99-101). Tautdxpova ta IFX-TLs xpnoilomnolouvtal Kol ota

mAaiola Tng BeAtiotonoinong tng Bepamneiag Twv acBevwyv pe IONE (61).

MapoTL £XEL YIVEL TIOAU €peuva MAVW OTO BEPA AUTO, §EV UTIAPXOUV ETILKUPWUEVA SeSoUEVA OTO
Mw¢ to enineda pappakou Slakupaivovtal Pe TNV MAPodo Tou Xpovou Kol tnv milavr) KAWLKA
onuaocia autol otnV €vVePYOTNTA TNG VOOOU OTWG auUTH oplleTal Ue KALVIKOUG, €pyOOTnPLAKOUG Kal
evB0OKOTILKOUG OEIKTEG. ITOXOC TNE Mapovuoac MEAETNG £lval va eKTIUNBOUV oL SLaKUHAVOELS TwV IFX-
TLs kat Abs pe tnv mapodo Tou xpovou KaBwg Kal n TUXOV KALWVIKH OnUOoio TTou UTITOPEL AUTO VAL EXEL OE

aoBeveig pe IONE mou Bpiokovtal og Beparmneia cuvtripnong pe IFX.

YAwkd-M£0o8ou

Aladoxkol aoBeveic pe IONE, mou Bplokovtav oe Bepameia ouvtipnong pe mpwtotumo IFX
HEAETABNKAV TIPOOMTIKA. AVAAUTIKA OTOLXElQ TTOU adopovocav T XOPAKTNPLOTIKA TwV aoBevwy Kat
bebopéva mapakoAouBnong avtAnbnkav amnod tn Bdaon dedopévwy Tou Mavemniotnuiakol Noocokopeiou
HpakAelou. Ot aoBeveic KABWC TPOCEPXOVTAV OTNV MPOYPAUUATIOMEVN TOUC eTiokedn yia evoodAERLa
gyxuon IFX evnuepwvovtav yla tn UeEAETn, uméypadav €vtumo ouykatabeong kat Aappdavovtav
Selypata aipotog akplBwe mpwv amod auth. Autd xpnolpomolnonkav yla pétpnon twv IFX-TLs kat Abs
KaBwg kal kamowwv Blodelktwyv opol mou mepleAdppavav tnv awgoodatpivn (Hgb), tnv taxvtnta
kaBilnonc epuBpwv (ESR), Tn c- avtidpwoa mpwteivn (CRP), ta atpomnetaAia (PLT) kat tnv aABoupivn
(alb). O elbkog etomAlopog ELISA mou xpnoworowiBnke (ELISA; Eagle Biosciences, Nashua, New

Hampshire, USA) yia tn pétpnon twv TLs kot Abs €xel Tn Suvatotnta va aviyveUEL Kol va LETPAEL Ta
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Abs mapad tnv noapoucia KukAopopouvtoc IFX otov 0po. To 6plo mocoTikomnoinong ya ta IFX-TLs Atav
ta 0.03pug/ml evw Tta Abs Bewpnbnkav Oetikd av elyav Twun > 10 UA/ml

(http://www.prometheuslabs.com/resources/anserifx/anser-ifx-monograph.pdf). Kata tv bl

XPOVIKN OTWYUN Koteypadnoav Ta KAWVIKA OKOp EVEPYOTNTOGC TNG VOOOU, OUYKEKPLUEVA
xpnottomnowdnke to Harvey-Bradshaw index yia tn NC kat to Simple Colitis Activity Index yia tnv EK,
Kall EKTIUNONKE Tatutoxpova n moldtnTa {wng LEow TNE Hivt €kdoong Tou emikupwpévou Inflammatory

bowel disease questionnaire.

Metd tnv apxkn pETpnon (measurement A-MEAS A) twv IFX-TLs kat Abs n Bepamneia twv
acBevwyv Pehtiotonow)Bnke €€ATOUIKEVUEVA Qv KPLVOTAV avaykaio amd to Oepdmovia Latpo,
AapBavovtag mavra unodn tnv KAWLKA EKOVA, TOUC Bloxnuikol¢ Seikteg Kal omou SiatiBevio tnv
€VOOOKOTILKA €VEPYOTNTA TNG VOoOU. AuTO onuatve eite avénon tg 66ong tou IFX (10mg/kg/8 €B6),
peiwon tou peocodlaotiparog twv dooswv (5mg/kg/6 n 4 €BS), amevratikonoinon t¢ Oepaneiag,
npooOnkn N adaipeon avoookatacTaATikoU Kal Stakomr tou IFX pe i xwpl¢ avTikatdoTtacr Tou HE

KamoLlo aAAo BloAoyiko mapadyovta tng idtag i AAAng katnyopiac.

AkoloUBnoe pia deltepn pétpnon (measurement B-MEAS B) tnpwvtag¢ tnv dla akplpwg
Swadikaoia peta ano éva dtaotnpa 10 punvwv os 6ooug aoBeveig eixav mapapeivel otnv idta d6on IFX
Xwplc va pecolapBnosl omowadnmote aAAayr). OAot oL acBevei¢ mou cuumepA\ndpOnoav otn HeAETN
ntav oe Beparmneia ouvtipnong He IFX (2 nUEPEC aMOKALON OO TO TPOYPOAUMA) HAKPAV TG S00Nng

edpodou (ehayiotn dtapkela xpnong IFX 11 puAveg).

ITATLOTIKT) AVAAVGT)

H péon (otaBepda amokAlon-SD) kat Oldpeon Tt (evdotetaptnuoplakd eUpog-IQR)
umoAoyilotnkav ovAaloyo HPE TO €60¢ TNG €KAOTOTE KaATAVOWUNG (Kavovikn i un Kavovikn). To
Kormogorov-Smirnov T€oT XPNOWOMOLONKE yla TIG WETPAOLUEG TAPAUETPOUG Twv 2 yKpourt. Ot
Sl0popég peTAlL TWV YKPOUTL ekTunBnkav pe to Student’s t-test yla Ta MOPAUETPLKA CUVEXN
S6ebopéva kat to Mann-Whitney U-test yla ta pn mapopetpikd ouvexn dedopéva. O ouUVTEAEOTNAG
ouoyétlong Spearman’s p (r) xpnowomolibnke yla TNV ektipnon tng oxéong HeTagy tng pelwong Twy
emuédwy Twv IFX-TLs KAl TwV XOPOKTNPLOTKWY TG VOOOU, TOUG BLOSELKTEG KAL T OKOP EVEPYOTNTOG
Kal moLotnTag {wng. ApXLKA €YLVE HOVOTIOPOYOVTLK avAAucon yla TNV aveUPECn CUCXETIOEWV Kol

0KoAoUONOos TMOAUTIOPAYOVTLKA) OVAAUCK HETA A0 MPOCAPHOYN YLo TUXOV GUYXUTIKOUC TTOPAYOVTEG
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yla 000Uc¢ amod Toug mapayovieg Bpebnke p <0.1. Mia dtapopd BewpnBNKe OTATIOTIKA CNUAVTLKA OV

10 p Bplokotav <0.05.

Amotedéopata

Anpoypadikd Kat KAVIKA XOpOoKTNPLOTLIKA

ZuvoAika 84 aoBeveig pe IONE umod IFX mapakoAouBoulvtal oto Mavemotnuiokd Noookoueio
HpakAelou. A6 autoug ol 64 mAnpoloav To KpLtrpla €vtagng Kal cupneplAndOnoav otn HeAETn.
AlgBetav 6nAadn 2 Stadoxikég petpnoelg IFX-TLs katl Abs (A kat B) oe pecodiaotnua 10 punvwv xwpeig
va €xeL pecolapriost kamola aAlayn otn Bepaneia ouvtrpnong. Ot Aoutol 20 acBeveic amokAeiotnkav
KaBw¢ eite TpomonowBnke n Beparmneia Ttoug (aAAayn mapdyovta, TPocOnKn AvVoCOTPOTONMOLNTIKOU),

TIPOYPOAUUOTIOTNKAV VLA XELPOUPYELD 1 XABnKav otnv mapakoAouOnon.

Ano toug 64 acBeveig mou cuunepleAndOnoav, 66% nrav avdpeg, pe péon + SD nAwia 44.2
+16.1 £€tn kot péon Slapkela vooou 12.5 + 8.6 €tn. Mevrvta oktw acBeveic (91%) eAauBavav IFX ot
d6on 5mg/kg kabe 8 eBdopades. H déon Atav nén evtatikomnownpévn mpwv tn MEAS A oe €€ (9%)
aoBeveig eite ota 10mg/kg kaOs 8 eBSopadeg site ota 5mg/kg kabe 4 1 6 €BSouadec. H Sidpeon
Slapkela Beparneiag pe IFX ntav 37.5 (25.75-102) purvec. EBSounvta entd Ti¢ eKatod Twv acBevwy ixav
NC kat 64% elappavav ocuvbuaoTikry Beparmeio pe avotpomomnolntikd ¢apuoko, alabelompivn 1
peBotpe€dtn. Askatpia Tig ekato, 0Aot pe NC, ixav umoBAnBel o TouAdyLloToV €va XELPOUPYELD ya TN

vooo oto mapeAbov (Nivakag 3).

Ye oxtw aoBeveic petd tn MEAS A, €éywve BeAtiotonoinon tng aywyng pe faon ta IFX-TLs, ta Abs
KaBwg kot ta Sltabéolpa KAWVIKA, €pyootnplakd Kot evdookomika dedopéva. TeAkd amod toug 64
aobeveic mou ouumepleAndOnoav otn peAétn, 56 Swatpnoav tnv dta 66on dapudkou xwpig
aAAayég, 6 umePAnBnoav oe evtatikomnoinon Kol o€ 2 acBeveic €yve amevratikonoinon Adyw Babelag
Udeonc. OMot oL aocBeveic umePAnBnoav oe 2pn pétpnon (MEAS B) 10 MAVEG LETA TNV APXLKN LETPNON

akoAouBwvtag tnv dla Stadikaaoia.

KukAodopouvta enineda IFX
Q¢ avapevotav oL acBeveic (6 amd toug 64) pe evtatikonmoinon tng d6oncg mapouciocav pia

avénon otn dtapeon T Twy IFX-TLs amo 1.47 (9.72-3.44) otn MEAS A og 8.5 (6.05-9.78) ug/ml otn
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MEAS B. Ze 2 aoBeveic To §000A0OYIKO OXAMO amevTaTikomowBnke Aoyw Babelag vdpeonc. MNa Toug

uTtdAoutoug 56 ot omoiot amoteAoUV oucLAoTIKA TO delypa eviladEpovtog, ot Stapeoeg TLUES (IQR) Twv

N=64 N(%) Méon(£SD/)
Awapeon(IQR)
®ulo Avépeg/Tuvaikeg 42(66)/22(34)
Méon nAwia (£tn) 44.2+16.1
Méon Siapkela  Méon SlapkeLla 12.5%8.6
VOOoOU(£Tn) VOOOU(£Tn)
Kanviopa Evepyol 24(38)
Avevepyol 19(30)
MNpwnv 15(23)
Néoog Crohn 49(77)
Katdtaén Montreal OAeypovwbng(B1l) 20(41)
JTevwTikn(B2) 14(29)
Awatpntiki(B3) 15(30)
MNeptedpikn(p) 17(35)
El\eikn(L1) 17(35)
KoAwkn (L2) 12(24)
El\eokoAwkn (L3) 20(41)
EAKWSNG KOALTId 15(23)
Katdataén Montreal OpBitda(El) 0
Aplotepomieupn(E2) 6(40)
Extetapévn(E3) 9(60)
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Awdpeon SLapkeLa 37.5(25.75-102)
Xopriynong IFX

IFX pe 41(64)
OlVOOOKOTOLOTAATLKO

Evtatikomolnpévn 6(9)
8don

IFX-TLs mapouciacoyv OTATIOTIKA ONUOVTLKA twon anod 5.65 (1.72-12.66) os 3.8 (1.04-6.77) pg/ml
(P<0.0001) (Ewkova 11). Akopa kat 6tav avaAvoape to Selypa cav ouvolo (n=64) n Sladopd twv IFX-
TLs oavApeoa OTIG 2 UETPNOEL TIOPEUEVE OTATIOTIKA onuavtikr (P<0.0001) kalL CUYKEKPLUEVA OL
Sldpeoeg TIHEG Twy IFX-TLs pewwBnkav amnd 5.07 (1.60-12.73) otn MEAS A ot 4.68 (1.19-7.83) ug/ml

otn MEAS B avtiotoxa.

Awapeon rpn IFX-TLs (pg/ml)

30 p- g

25 b=

Métpnon A Métpnon B

Embuwwkovtag va mape €va BApa mapamepa avoAUCOUE OAEG TG TIMEG TWV KAWIKWVY Ko
BloXxNUIKWV TIAPOUETPWY TIOU €ixav HeTpnOel kot ekTiunOel otig U0 SLadOPETIKEG XPOVIKEC OTLYUEC.
Me Tov TPOMO auTO mpoomnabnoape va amnodeifoupe OTL n pelwon mou mapatnpnOnke ota IFX-TLs
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elval onuavtiki yla Thv mopeia tTng vOOOU KoL UTTOPEL val TIPOUNVUEL Ul ETIKEIHEVN OMWAELA TNG
avtanokpLlong.

Ano toug Blodeikteg mou avaAuBnkav povo ta emnineda tng CRP £6€lav OTATIOTIKA ONUOVTLKN
avénon otn MEAS B os oxéon pe tn MEAS A [0.33 (0.3—4.4) vs. 0.31(0.3-3.8) mg/dl, P=0.02]. Kauia
AGAAN OTOTLOTIKA onUavtiki Sladopd Sev aveupéBn avApUeoa OTI 2 UETPNOELS OE KATIOLOV ATO TOUG
UTTOAOLTTOUG UTTO HEAETN BLOSEIKTEG I oTa KALVIKA OKOp EVEPYOTNTAC KOl okop mototntag {wng (Mivakoag
4).

Agv aveupEBNKAV ONUOVTLIKEG CUCXETIOELG HETAEL TNG Helwong Twv IFX-TLs kat tng vooou [NC vs
EK (r= 0.08, P= 0.52)], tng Sidpkelag vooou (r =0.10, P= 0.45), tng didpkelag Bepaneiag pe to IFX
(r=—0.05, P=0.69), twv emumédwv Ttwv Abs, TnG XPNoNng OTEPOEOWY, TNG OUyXopPnynong
OVOOOTPOTIOTOLNTIKWY, TWV KALVIKWY OKOP EVEPYOTNTOG TNG VOOOU, TOU OKOP TOLOTNTAC (WG KL TWV
ETUMESWV 0poU OAwV TwV UTO £€étaon PBlodektwyv (0Aa p>0.05). OL acBeveig pe NC Kkal mepledpikn
vooo (n=17) gixav dtapeon tun IFX-TLs 7.0 (2.8-11.2) pg/ml otn MEAS A kot 3.8 (1.3-7.3) pg/ml otn
MEAS B avtioctolya (P=0.0007). MapoAa autd evepyog nepledpikrn vooog emiBeBatwbdnke o 8 aobeveig
ano TNV mpwtn opada kol oe 6 acbeveic amd tn Seltepn opada. H HOVN OTOTIOTIKA CNUAVTLKA
Sladpopa mou Bpébnke Atav petafy twv IFX-TLs kot twv Twwwv tng CRP (r=-0.38, P=0.003). H
napatnpoupevn peiwon Twv IFX-TLs ouvodeuotav pe tautoxpovn avénon twv Tiuwv tng CRP. Itnv
TIOAUTIOPOYOVTIKI) OVAAUCN HETA QMO TPOoOpUoyr vy To €ido¢ tng vooou, TN XPnon
OVOOOTPOTIOTIOINTIKWY KOl TNV Ttapoucia Abs, n CUOXETLON QUTH TIAPEUELVE OTOTIOTIKA ONUOAVTLKA

[odds ratio: 5.2 (1.4-19.0), P=0.01].

N=64 MEAS A [mean+ SDimedian (IQR)] MEAS B [mean + SD/medan (IQR)) Pvalue
Ladipie an Tipn TLelpg/ ml) 5.07 (1 .6;3-1‘2.?3] 4.68 t1.;9-?.33] < 0{.‘105001
2;'::;:;:’;".] R g/} 031 (0.3-38) 033 (0.3-4.4) 0.02
Ldpempi TKE (1 hmm) 185 (11-31.5) 135 (9-23) NS
IMEan T Hgbig/ dLi 135 (£1.68) 134 (£1.76) NS
MEon T PLT L0797 264 (+71.4) 263 (+86.1) NS
MdpEayTpn ol povpivng (mg/di) 45: E:f—_gﬂﬁéj 45; [[:;1_—;.37?]5’ :g
LidpemTipiSIB0O 2 (1-3) - P L s
Avdipe g HEL{NC) | 05-28) . oreas) e

Sidpeon TR S CANEK)

Abs, avmigwpora €vonm Tou IFX; CRP, - avmipaaa npareiny HBI, Harvey—Bradshaw index; Hgb, hemoglobin; IR, evdotetaptnpopord evpog; PLT, mponevdlie SCAL simple 8,
colitis activity index; SIBDQ, short inflammatory bovwel disease questionsr; TLs, trough levals e
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AkoAoUBw¢ avalntwvtag To XPOoVIKO onueio katd tn didpkela Bepaneiag pe IFX katd to omolo
napatnpeital cuvnBwg autr n mtwon ota IFX-TLs, xwploape to delypa pag o€ TETAPTNUOPLA CUUDWVA
pe t Slapeon Suapkela Bepamneiag pe IFX. Bp€Bnke OTL oL aoBeveic oto teTaptnuopo 1 (11-25.5
unveg) kat 3 (37.5-102 pnveg) eixav tnv mo onpovtiky ntwon ota TLs (Etkova 12). Kata tn Sidpketa
™G mapakoAouBnong, 18 UAVEG UETA Tn 2pn UETPNON OTNV omola avadslxBnke autr n oNUAVILIKA
ntwon ota IFX-TLs, oe 14 aoBeveic (22%) XpelAOTNKE va ylvouv TPOTOTMOLAOEL, TNG Oepameiag
(evtatikomoinon 86ong n aAkayn mapayovta). Emiong onpewdnkav 21 voonAeieg o 13 acBeveig kal 4

XElpoupyela oxeTl{OUEVA UE TN VOOO.

Avdpeonun IFX-TLs

p=0.0001
10

pg/ml
<D

p=0_27 p=0.07

P=0.05

Qa1 Q2 Q3 Q4
11-25.5 25.75-37.5 37.5-102 102-202 months

= MEAS A MEAS B

Avtiowpata évavtt tou IFX (IFX-Abs)

H ouykekpluévn néBodog ELISA mou xpnotuomolBnke yla tn HEtpnon twv TLs kot Twv Abs €xel
uio afloonueiwtn avoxn yia to IFX kot kablota duvatn tn HETPNON TWV EMUMESWY TWV AVILOW LATWY
€vavtl Tou IFX evw otov 0pO UMAPXOUV HETPROLUOL Kot paAlota udnAol Tithot KukAodopouviwv
ETUWMES WV TOU GOPUAKOU. JUYKEKPLUEVA, £EL aoBeveic (9.4%) otn MEAS A eixav Betika Abs (>10AU/ml)
amnd Toug omoioug oL 4 Ta apvntikonoinoav otn MEAS B (oL 2 petda amnod evratikonoinon tng 66ong),

evw ta Abs BpéBnkav Betikd oe 2 aoBeveig katd tn MEAS B mou OpwG NTAV apvnNTLKA OTNV opXLKA

HETpNoN.
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Zvlftnon

TNV nmopouoa PEAETN, OEACAUE VA EKTLUNCOUUE TN SLAKUUAVON KOTA TNV MApodo Tou XpOvou Twv
IFX-TLs oe aoBeveic pe IONE oe Oepameia ouvinpnong pe IFX. Ta amoteAéopata ATAV OPKETA
evlladépovta kabwg akopa Kal eni mMapodou evog pikpol Xpovikol Slaotiuatog, autol twv 10
unvwy, Ta Kukhodopouvta emineda £6sav onuavtikn pelwon (p< 0.0001). MNapdAAnAa
napatnendnke otL auti n peiwon ota IFX-TLs oxetiletal onuaviika Kot aveédptnta pe pio avgénon
OTLG TIHEG TG CRP [odds ratio: 5.2 (1.4-19.0), P=0.01].

Joudwva pe ™ BBAloypadia vPnAotepa IFX-TLs oxetilovtal pe kaAUtepn €kBoaon and amoyn
KALVIKAG OVTOTOKPLONG, KAWVIKNAG UdeONC, EVOOOKOTIKAG UPEONC Kal LOTOAOYLKAG EMOUAwaONG (64, 72,
73, 99-101). MeMhovtikég peAéteg Ba dei€ouv To av Kal KATA TOOO QUTA CXETLW(OVTAL KAl PE HElWON
oTovV aplBuo TwV XEPOUpPYELWY TO omoia (owg €ival KoL TO ONUOVTIKOTEPO KOTAANKTLKO CNUELO OTLG
TaONOELG QUTEC.

H ouvbuoaouévn Oepaneio avii-TNFa Kol 0OVOOOKATAOTOATIKOU GOPUAKOU €XEL ETONG
amnodelyOel otL unteptepel TG povoBepaneiag (54), anod anodPn KAAUTEPNG OTMOTEAECHATIKOTNTAC, OXL
HOvo AOyw NG apeong dpdong tou papudkou oto povondtt TG dAeyuovig aAdd emiong Adyw tng
EUEPYETIKNG TOU OpAong €vavtl TG avoooyovikotntag tou dapudkou, mou Eupeca odnyel oe
vdnAdtepa IFX-TLs KoL w¢ €K TOUTOU O KAAUTEPn €kBaon vooou. Opwg, mapdtl XpnoloTmoleital
EUPEWG N cuvdbuacopévn Bepameia untdpyouv akdpa acBeveig oL omoiol TeAlkd Ba oxnuatioouv Abs. O
POAOC TNC Bpaxelag xprionG KOPTIKOOTEPOELOWV EMISLWKOVTOG EUPETA TTpooTacia and tn Snuwoupyia
avtlowpatwyv dev eival Eekdabapog. Mapatetapéva avénuévol tithot Abs pmopet va odnynoouv oe
HOVLUN OMWAELD TNEG QVTOTOKPLONG, oAAA uTtdpxouv Katl ta mopodika Abs onwg avadépovtal otn
BBAloypadia ta omoia dev cuvdEovTal HE XELPOTEPN TTIPOYVWON.

H peiwon twv TLs, edikad av sival peyain kot SladpApel amopatipntn WMopel va odnynoet
otadlakd oe oxnuotopd Abs yeyovog Tou OUVOEETOL AUECA UE OmMWAsL avtamokplong Ta
€€OUBETEPWTIKA OVTIOWHATA, TO APPEV GUAO, TO QUENUEVO CWHATIKO Bapocg, n xaunAn aABoupivn
0poU, N AMOUCLO AVOCOKATACTAATIKOU PapUAKOU Kal N EVEPYOG VOO OG (TTOU CUVETIAYETOL ATIWAELQ TOU
bopudKkou €VIOG TOU €VIEPLKOU OQUAOU) QMOTEAOUV TOPAYOVIEG TOU EMLTAXUVOUV ThV KABapon Tou
avtl-TNFa Kol e QUTO TOV TPOTO SPOUV EVAVTLO OTNV ETUTEVEN «LKAVOTIONTIKWY Bgparmeutikwy TLs”
(64). Yrdpxel BEPata kaL To evdexopevo va exoupe Bepameutikd TLs xwpig OHwWE TNV TAUTOXPOVN

napouaoia KaAng EkBaong vooou. AuTO £XeL Vo KAVEL E(TE e TNV Ttapouacia vwdoug oTEvwang mou Sev
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erubéxetal Bepameutikng BeAtiwong eite To mpoefdpyov povomatt pAeypovic eival AAAo amd autod Tou
TNFa. EmumAéov yivetal apketry culiTnon OXETIKA LE TO Tola BewpolvTal «KavomolnTika» TLs kal to
Bepameutikd gVpog dalvetal va TOLKIAEL oTig Sladopeg UEAETEG KAl avAAOyQ LE TOV ETULSLWKOUEVO
otoxo (vooog aulou n mepledpikn)(107, 120). Na napadelypa, otav Staxelpllopaote acbeveic pe NC
Kall TepLleSpLKr vOoo, eTLOLWKETAL N emiteuén uPnAotepwv IFX-TLs kaBwg daivetal va oxetilovtal pe
vPnAdtepa MOoOOTA GUYKAELONG Kal EMOVAWONG TWV cuplyyiwv (124). Ta SIkA pog omoteAéopata
BéBata dev emiPBePaiwoav Tn Bewpia auth oUW To Selypa TwV aoBevwy LE TTEPLESPLKN VOGO NTaAV
OPKETA HLKPO Kol Sev apkoUoe yla e€aywyn 0ohaAWY CUUMEPACUATWV.

Ano ta debopéva tng BLBAoypadiag cupnepaivetat OtL n Staxeiplon twv acbevwv pe IONE pe
N xpnon twv IFX-TLs kat Abs kat avaAoyn mpooapuoyn tng Beparmneiag uneptepel TNG AMANG KALVLKA
kaBodnyoupevng daxeiplong (111, 120, 214).

H CRP eival évag Blodeiktng mou amodedelypéva oxetiletal OeTIKA PE TNV €VOOOKOTILKN
EVEPYOTNTA TNG VOoOU Kal Suvartal va poBAEPEeL emikeipevn anwAela avranokplong (199). EmutAéoy,
N Taxelo opaAomnoinon Twv THwv tng CRP petd tnv oAokAnpwaon tou oxnuatog epodou oxeTileTal Pe
pHokpompoBeoun amnokpilon. Ocov adopd tn oxéon petatu CRP kot IFX-TLs, epocov eival n povn
OTATLOTIKA ONUAVTLKI oXE0N TIOU €UPEON otn MEAETN Hag, uTtapxouv avadopeg mou enBefatwvouy otL
n CRP duvntika Ba pmopouoe va eival Eupecog deiktng Twv IFX-TLs mpoPAEnovtag £T0L TNV AMWAELL
NG QVTATOKPLONG. ZUYKEKPLUEVO daivetal OtL n peiwon ota IFX-TLs mponyeital tng omwAelog
QVTOTOKPLONG KAl Umopel EUKOAQ va evtomLoTel amod tv avénon tng CRP(206). Mia npoodatn HeAETn
€6¢elée OTL N anwAsla avranokplong oto IFX pnopovoe va nmpoPAedOel pe akpiBelo XpnNOLLOTIOLWVTOG
ouvbuaouo tng CRP, twv IFX-TLs kat Twv Abs (emipova avénuévwy) (215). EmutAéov €xel avadepBbel
Betikn ocuoyxetion g vPnAng tung CRP mpwv tnv évapén Bepanciag pe avénuévn kabapon tou
dapudakou Kol KAt eMEKTAON HELWUEVWV IFX-TLs(77).

‘Eva amnod ta Suvatd onueia tng HEAETNG HOg elval To OTL lval n mpwtn Gopd TTOU EKTLUATAL N
Stakbpavon twv IFX-TLs pall pe ta enineda aAMwv Blodeiktwy otnv mdpodo tou xpovou. AvtiBeta
TLEPLOPLOUO TNG ATIOTEAEL TO HLKPO OXETIKA Selypa TTOU SEV ETUTPETEL TEPALTEPW UTIOAVAAUOELG KABWG

Kal n amouoia evbookomikwyv S€80UEVWV Kal KAATIPOTEKTIVNG KOTIPAVWV.
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TuumEpaopaTa

Ye autn tn peAEtn amodeiape otL ta IFX-TLs Baivouv pelovpeva pe tnv mapodo Tou Xpovou.
Auti n pelwon ¢pavnke va oxetiletal pe pio mapaAAnAn avénon otn CRP kal auto Ba pmopouce va
amoteAel pla pepkn €€nynon ylatl KAmolol aoBevelg XAvouv TNV avtamokplon toug. Q¢ ek TouTtou,
Baollopevol ota AnMoTeEAEoUATA MOG, Ba UmopoUoae VO GUGTHOOUE TNV OTEVH TapakoAouBnon twv
IFX-TLs kata tn Oldpkela tn¢ Oepameiag ouvtipnong akopo kal oe acBeveic mou Ppilokovrtatl
BewpnTtikd o€ KAWIKN Udeon KaBwg Pe TOV TPOTO autd Ba pmopoUpe va SpoUpe TpoOAnTTika. H
HETPNOT TOUuG o€ cuVOUAOUO PE AAAoug SLabéoipoug Blodeikteg opoU, KOTIPAVWYV Kal KALVLIKOUG SEIKTEG
Ba pumopouoe va Bonbriosl toug Bepamovieg va BEATIOTOMOLIO0UV EEATOUKEUMEVA KOL EYKALPA TN

Beparmeia kal vo anotpéPouv To EMEPXOUEVO AVETILOUUNTO evEeXOUEVO Hiag EEapong.
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IB. KAwikn aéila tn¢ mpoAnmtikng uétpnong twv IFX-TLs kat ATIs o€ aoBsveic
ue IONE

Orfanoudaki E, Foteinogiannopoulou K, Theodoraki E, Koutroubakis IE. Clinical Value of Proactive
Infliximab Drug Monitoring in Patients With Inflammatory Bowel Disease. Inflamm Bowel Dis. 2020

May 12;26(6):e50. doi: 10.1093/ibd/izaa061. PMID: 32206807.

Ta enimeda tou IFX (IFX-TLs) oxetilovtat Betika pe euvoikn €kPacn ot IONE (kAwikn
avtamnokplon, Udeaon Kal evbookomiky emoVAwon). To “therapeutic drug monitoring" (TDM), opiletat
WG N HETPNON Twv KUuKAopopoUvTIwy emmédwv opol tou IFX Kal n mpooapuoyn tng 60ong Kat Tng
ouxvotntag xopnynong tou ¢apudakou avaloya. Epoapuoletal eite oe mepimtwon anmwAglag tng
avtanokplong eite mpoAnmrtikd. Moapott to TDM oe mepimtwon £€apong (reactive) elval gupéwg
aroSEeKTO KAl CUCTAVETOL OO OAEG OXESOV TIG ETULOTNUOVIKEG eTatpeieg (107, 116) n afla Tng xprnong
OUTAC TNG OTPATNYLKAG TIPOANTITIKA (proactive) Sev €xel akopa emiBefatwOel Kal oL YWWHEG TAVW OTO
BEUa TNG XPNOLUOTNTAG, KAL TOU PaKpoXpoviou odéloug autng Sixalovtal. H opdda tou Negoescu
Oletéeoe pla PEAETN KOOTOUG-OMOTEAECHOTIKOTNTAC OUYKPIVOVTAC TIC 2 OUTEC OTPOTNYLKEG Kall
avédelEe OTL n TPOANTITKNA oTpatnylky yla to IFX e€lval oplakd avwtepn tng avtiotolxng mou

edpapudletal os meplmtwon AMWAELOC AvTamoOKpLonG (reactive)(216).

MEeTA To MEPAG TNG LEAETNC TTOU AVESELEE TN OTOTLOTIKA ONUOVTIKA Helwon Twv emumédwy tou IFX
oe dtdotnua 10 pnvwv (217) BeAnoape va mopakoAouBr|ooupE TOUC AoBEVEIG Yo VO EKTLLROOUE Qv
QUTA N apatnpnon eixe kamola KAWLIKN enintwon pakponpobeoua. Npoxwpnoape o kataypadr Twv
omnolwv Bepameutikwy aAAaywv KplBnkav amapaitnTeg Katd tn SLAPKELX 3 ETWV PETA TN 2pN HETPNON
Twv IFX-TLs (0mwg m.x. evratkomoinon &o6ong, aAAayr BloAoylkoU mapdyovta Kol XELpoupyeiou
oXetllOpevou He T VvOo0). Katda tn Sudpkela mapakoAouBnong, BeAtiotomoinon tNg aywyng
Xpeldotnke o 22 (34%) aobeveilq. Zuykekplpéva o€ 6 evtatikomowOnke to oxnua tou IFX, og 7
Xpelaotnke aAlayr BloAoylkol mopayovta, o€ 6 XELpoupyLkr Beparmeia kot og 3 xelpoupylkn Beparmneia
adou peooAdfnoe avermtuxng allayn Blodoywou mapdyovta. Emiong va onuewwBet otL 3 aobeveig
Siékopav tn Bepameia Aoyw epdaviong avemlBUUNTwV eVeEPYELWV. Tautoxpova onuewwdnkav 58
eloaywyeg o 19 aocBeveic katd tn Stapkela tng meptodou mapakololBnong. Avaokomnwvtog ta IFX-TLs
Tou eixav nponynBel BpéBnke OTL N Twon oTig TIUES Twv IFX-TLs petall twv MEAS A kal B Atav mo

€k&nAn otoug acBeveic mou TeAKA xpelaotnkav BeAtiotonmoinon tng Oepameiag ota Xpovia Tou
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okoAouBnoav o oxéon HeE autoucg mou dev €ywve kamolou £idoug alhayn (p=0.03 €vavtl p=0.18)

(Ewkova 13).

Me evrarikonoinon Bep coteiag n=22 Xwpig evramikomnoinon Bep arteiag n=42

§
0

P=0.18

| P=0.03

H

e e :
b L

T

MEAS A MEAS B MEAS Al MEAS B2

lowg oL MapATNPAOELG AUTEC TIOU EYLVAV €K TWV UOTEPWYV va €monuaivouv tng ala kot tn
XPNOLOTNTA ToU TipoAnmtikol TDM. EUAoya Aoutov pmopel va Bewpnbel 6tL n mopeia tng vooou Ba
propouoe va eival SladopeTikn av Ye TNV mapatnpnon t¢ Leiwong twy IFX-TLs eixe yivel éykalpa
BeAtiotomnoinon tng Bepameiac. Mapavta yla va yivel emionun cvuoTtacn tT¢ XpPriong Tou MPOANTTIKOU

TDM o1tn Saxeipion Twv acBevwy pe IONE umtd IFX amoattouvial LeyoAUTEPEG LEAETEG.
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II. KAwvikn) xpnouotnta kat Siayvwotiki akpifeia tne kat'olkov puétpnong
KAATIPOTEKTIVYC KOTPAVWYV YILX TNV TIPOBAEYN TG EVOOOKOTIKNC
svepyotntag o€ acBeveic ue IPNE vnd Ospancia cuvtipnong ue adalimumab

Orfanoudaki E, Drygiannakis |, Theodoraki E, Foteinogiannopoulou K, Mantaka A, Koutroubakis IE. Real-
life utility and diagnostic accuracy of a home-performed fecal calprotectin test to predict endoscopic
activity in patients with inflammatory bowel disease under maintenance treatment with adalimumab.
Eur J Gastroenterol Hepatol. 2021 Jul 19. doi: 10.1097/MEG.0000000000002248. Epub ahead of print.
PMID: 34284415.

Ewcaywyn

H NC kat n EK amotelolv xpoévia ¢pAeypovwdn vooruato mou nmpooBAlouV TO YAOTPEVIEPLKO
ocvoTnua Kot xapaktnpilovrtal amnd meplodoug Ldeong kat €€apong. OL Beparmeutikol OTOXOL OTLG
VOOOUG QUTEG €XouVv e€eALOel apkeTA Ta TeAeuTaia £Tn Kal EVw HEXPL TPOodaTa KUPLOG OKOTIOG RTAV N
emitevén KAWIKAG Udeong mAéov emblwketal n «Babed Udeon» mou MePAAUBAVEL TNV KALWVLKN,
Broxnuikn kot evdookorikn Udeon o€ pia mpoondbela va tpomomnolnBei n puoiki mopeia TG vooou
(66).

H otpatnywn treat to target (T2T) mou €xeL oav KATAANKTIKO onueio tnv emiteuén Pabeldg
UdeonC ylvetal He TAKTIK TtapokoAouBnon tng evepyotntag tng vooou HeE BAon tnv eKtipnon
UTTOKELUEVLKWVY TIAPAUETPWY OTIWG N evbookomnon, n totoloyia, Blodeikteg opol Kal KOTIPAVWV KaBwWG
KOl QTTELKOVLOTIKEG ELKOVEC. XTO TMAXLOLO QUTO, OLOUUMTWHATIKOL aoBevelc pHe UTOKALVIKN evepyotnTa
UIopoUV va tautonolnBouv mpv TNV epdavion tTng KAWLIKAC €€apong Kal n Beparmeia pUnopet €ykatpa
va BeAtiotononBel avaloywg (66). H koAovookomnnon Ntav kat Ba eival mavta n e€€tacn avadopdg
yla TNV EKTIUNON TNC UTIOAEMOPEVNG PAeypovAG aAld n xpnion tng meplopiletal AOyw KOOTOUC,
KlwOUVwV Kot Kuplwg Adyw pn KaAAg avoxng tng amod toug aobeveis. Q¢ ek TouToU €XEL POKUYPEL N
OVAYKN AVEUPEONC 1N EMEUBATIKWY, 0ELOTILOTWY KoL EUKOAWV OTN XProN Kol oTnV MpocBacn SEIKTWV.

Alddopol epyaoctnplakol BLodeiketeg €xouv Katd KalpoUg mpotabel yla xprion otig Wlomabeig
dAeypovwdelg vooou tou eviépou (IONE)(218) H kaAmpotektivn kompavwv (FC) €xeL kepbioel

ONMOVTIKO pOAO OVAUEDA TOUG KOBwWE UTIEPEXEL KATA TOAU Twv SelKTwY 0pov, omwg n C-avidpwoa

85



npwteivn (CRP), n taxvtnta kabilnong epubpwv (TKE), ta Aeuka awpoodaipta (WBC), deixvovtog
KOAUTEPN OUOXETLON ME TNV KAWLKA €VOOOKOTIKN KOL LOTOAOYLKA €vepyoTnTa TNG vooou (199, 219).
EnmutAéov n FC €xeL Kal MPOYVWOTIKN aflol 0TOUG QLOUUTTTWHOTLKOUG aoBevelq. Aladoxikd auEnpéveg
TIUEG AUTNC UmopoLv va TipoPAEPouv £€apon VOOOU OTOUG EMOUEVOUC 3 UAVECG e UPNAN eualoBbnoia
kat ewdikotnta (177, 220) xpnowdevovtag €tol otnv afloAoynon TNG OMOTEAECUOTIKOTNTAC TNG
Bepamneiag. Tavtoxpova dtadoxikr mapakoAouBnon tng FC mepleyxelpntikd pmopet va mpoBAEPEeL TNV
TIPWLN UETEYXELPNTLKA UTtOTPOTN (221).

H pétpnon tn¢ KaAmMPOTEKTIVNG KOTPAVWY ouvhBw¢ YIVETAL OTO EPYACTAPLO XPNOLLOTIOLWVTAG
OUTOMOTOTOLNHEVEG avaAUoels onwc n ELISA (enzyme-linked Immunoassays)(150). H cuA\oyn Kal n
HETadOPA TWV KOTPAVWVY Ao ToV aoBevr) OTO VOOOKOUELD yla avaAuon eival cuxva pia apfoAn
Swadkaoia mou obnyel oe xaunAn ocuppopowon (222, 223). Iav UMOOTAPLEN TWV OTPATNYLKWY
autoe)éyyou (e-health otpatnyikn) kat tng Latpikng €€ ‘anooctdoswg [mou Baciletal ota PROs (patient
reported outcomes) kat otoug Blodeikteg], £xouv avarmtuxBel TeoT kAT olkov LETPNONG KAATIPOTEKTIVNG
HEow edapuoywv amo ta Kvntd tnAédwva. Ta Teot autd ival ypryopa e anodedelyuévn aflomiotia
adou €xouv deifel uPnAn akpiBela Kal KAA CUCYXETLON HE TIC AVTIOTOLXEG EPYOOTNPLAKEG SOKILOOIES
Kal €xouv ouvavtioel tnv amnodoxni Twv acBevwv (153). NMapoAo mou €XEL YIVEL OPKETH EpEUVA TIAVW
oTn XPNON TWV EPYyOOTNpLOKWV HEBOSWV PETPNONG TNC KOATIPOTEKTIVNG, OEV UTAPYXOUV ETOPKN
Se60UévVa TTPAYUATIKOU KOOUOU OXETIKA LE TNV XPNOLUOTNTA KAL TOV POAO TWV TECT KAT OLKOV LETPNONG
autnC. Na to Adyo autd mapouctdloupe TNV EUMELpia Pag avw otnv kat oikov pétpnon tng FC otn
Sloxeiplon twv aocBevwv pe IONE umd Bepancia ouvtipnong pe adalimumab. Meletoape tn
ouppopdwon Twv aocBevwy otnv Kat oikov pétpnon FC, TNV KAWLKA XPNOLUOTNTA TNG KOBwWG Kal Tn

OUGOYETLON TNG UE TNV EVOOOKOTILKA EVEPYOTNTA TNG VOOOU CUYKPLVOUEVN He aAAou¢ Blodeikteg opou.

YAk&-pé0odot
AoUeveic

Amo6 tov OktwBplo Tou 2016 €wg Kal tov ZemtéuPplo tou 2019 oe 6Aoug Toug acBeveic pe NC kot
EK mou Bplokovtav oe Bepamneia cuvtnpnong pe adalimumab npoodEpOnke taktikr petpnon FC pe to
TEOT Katr'oikov pétpnong IBDoc. Q¢ ouppopdwon oplotnke n ouvaiveon KoL CUUUETOXN OTO

MPWTOKOAO pEtpnong t¢ FC. OMoL oL acBeveic mou O&1éBetav TouAdylotov pia pétpnon FC
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oupneplAndOnoav otn peAETn. MPOKELTAL yLo pict aVASPOULKT) LEAETN UE TIPOOTITIKA OUWC Kataypodrn)
Snuoypadikwy, KAWVIKWVY Kol epyaotnplakwyv dedopévwy otn Baon kataypadrng mou dlatnpeital oto
Maverotnulako Noookopeio HpakAeiou. EmikevipwOnkape oe aoBeveic mou Aapupavouv adalimumab
adou oe autoug nmpoodépBnke KaBoAlkd n kat'oikov pétpnon FC oe avtiBeon pe Toug UTOAOLTTOUG
BloAoyLkoUg TapAyOVTEG KAl WG €K TOUTOU QMOTEAECE VAV OPOLOYEVH TANBUGUO pe TANPN dedopéva

mou Ba prnopoloe eUKOAA va PeEAETNOeL avadpopLkd Kot va Byouv aglomiota cUUMEPACUATA.

KaAmpotektivn kompavwv

Ta Tteot kat'oikov pétpnong FC mpaypoatonmow)®nkav o€ OAoug Toug aobBeveic mou
ouunepleAndOnoav otn peA£tn. OL aoBeveic mpounBevovtav pe to IBDoc calprotectin home test ano
Buhlmann Laboratories AG, Schonenbuch, Switzerland. Mpokettat yla pio cuokevaoia MOV TEPLEXEL
uio ouokeur) CALEX valve yepatn pe 5 ml Stalvpatog ekxUAlong (extraction solution), pia kaoéta, Vo
doxela oUANOYNC KOTPAVWY, Hia SOKLUOOTIKN KAPTO ylot TNV KAPEPA KAl €va oUVIOMO 08Nnyo e
odnyiec BRua mpog Bripa ywa to nwg Ba (1) yivel eykatdaotaon ¢ epappoync ‘CalApp’ oe kwnta
iPhone kat tn¢ avtiotowng ‘IBDoc’ yia cuokeuég Android kat (2) mw¢ Ba mpaypatomnolnBel to teot
(https://www.ibdoc.net/wp-content/uploads/2014/06/LF-IBDOC8_IFU-CE_V4.0-EN_2019-01-22.pdf).
ErunpooBeta pia €umelpn kol ekmalbeupévn voonAeutpla mpooédepe mAnpodopieg, ekmaibeve kot
ETIOTTEVE TOUG 0LODEVELG OXETLKA HE TO TIWE Bl TPAYATOTIOL)COUV TO TIPWTO TEOT.

O Begpanwv oTpo¢ eixe mpooPacn oe pila mAatdopua OMou AGUECA Hmopouce va Oel Ta
anoteAéopata. H umnpeoia aut npoodepotav 3-4 GopéG To €T0¢ 0 cUUPWVIA HE TIC CUOTAOELS
UETPNONG TNG KAATIPOTEKTIVNG O 0TaOgPOUC OIOUUMTWHATIKOUC acBeveic (220). To cuotnua eé€taong
Baoiletal oe texvoloyia lateral flow kal avocoxpwpatoypadia. O amapaitntog OyKOG KOTPAVWY
oUMéyetal amo tn BaABida CALEX. Metd amo tnv amapaitntn enwaon (2-24wpeg) UE OVTIIOWHOTO
EVAVTL KOATIPOTEKTIVNG OUEUYHEVA HE OCWHATIOLL KOKKLVOU-XPUGOU ©€ PUBULOTIKO SLdAupa, pia
otayova amo to StaAlupa evotahdaletal otn OBupa doptwong TG SOKLMOOTIKAG KAOETAG KAl OTN
ouvéxela amoppoddrtal aldalovtag To XpwWHA OTo MapdBupo avayvwong CE avVOoLXTO KOKKLvo. To
MTPOOTIVO LEPOG TOU ATIAAOU KOKKLVOU XPpWHATOG GTAVEL 0TNn MEDN Tou Ttapabupou avayvwong o 20—
30 SeutepOAemnta Kat SU0 YPAUMEC, Hia SOKLUAOTIKN (KOAATIPOTEKTIVN SECUEVHEVN OTA CWHATIOW) Kol
pio eAéyxou (eAeUBepa cwpatidia), oxnuatilovtal otadlakd oto mapabupo avayvwong. ITn CUVEXELA

HMETA amd 12 Aemtd To MapdBbupo avayvwong capwvetal amo Kwvnto iPhone 1 Android péow tng
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edpappoyng ‘CalApp’ r ‘IBDoc’ avtiotolya. To TeoT mopexel éva upocg petpnong 30-1000 pg/g ue
YPOUULKOTATO 0To €Upog 30—-850 ug/g Kompavwy. ITnv mapoloa HEALTN KaTaxwpndnkav ot TIpéES <30

pg/g we 30 pg/g kat ol TipéG >1000 pg/g wg 1000 pg/g, avtiotolya.

2toxotl

OL mpwtelovteg otoxoL ATav (1) n extipnon ¢ cUPPOPdWOoNG TwWV acBevwy otnv epapuoyn Tou
KaT' olkov TeoT Kal (2) n kataypodr Twv aAAaywVv TIou XPELACTNKE VA YiVOUV 0Ta BEPATIEUTIKA OX AT
UTTOKLVOUUEVEC amd Ttnv mapakoAouBnon twv Twpwv tng FC. Tautdypova enwdeAOUUEVOL TWV
EPyOOTNPLAKWY Kal evoookoTikwy SeSopuévwy Tou gixav oUAAeXBel katd tn SlapKela TG UEAETNG,
TEONKaV Kol Seutepoyeveig oToxoL. AUTol elav va KAVOUV WE TN aveUpeon TN ouoxEtiong tng FC pe (1)
AaAoug Blodeikteg GAeyUOVNAC Kl (2) He TNV EVOOOKOTIKI EVEPYOTNTA TNG VOoOoU o€ aoBeveic pe IONE
mou AappBavouv adalimumab.

AnapaitnTtoo kpltiplo évtagng oto SeUTeEPO OKEAOG TNG MEAETNG NTAV 0 aoBevig va Slabétel
TOUAQXLOTOV piot EVEOOKOTINGN KOTWTEPOU TIEMTIKOU HE ETUTUXN KABETNPLOOUO TOU TEAIKOU €lleo padll
LE UETPNOELC TWV TAPAKATW Blodelktwy meplhappavopévng kat tng FC og dtaotnue +/- 3 punvwv amno
Vv evbookonnon: CRP, TKE, awpoodatpivn (Hb), WBC kat atponetaiia (PLT). Asv mpaypatonol)onke
Kapio aAAayr ota BEpamMeUTIKA OXNUATA OE KATIOOV OO TOUG acBeveic HeTall TNG nUEpoUNViag TG
evbookomnnong kat tng AQPng twv kompdvwy. OL EVOOOKOTINOELG TIpayATOOLoUVTAV anod tov i6Lo
éunelpo otic IONE evbookomo. H vooog BewpnBnke wg evepyodg av to evbookomikd Mayo score ntav
>2 yla tnVv EK 1} To simple endoscopic score (SES-CD) Atav >6 yia tn NC. Kamolol acBeveig 61€Betav >1
uEtpnon FC oto Xpovikd daotnua tTwv +/- 3 pnvwv amo tnv ev8ooKOmNon. T TMEPUTTWOEL OUTEG
xpnolwgomowBnke n Xpovika eyyutepn otnv evbookomnon Hétpnon FC €tol wote va UTApxEL
peyaAutepn akpifela otnv eKTLUNON TOU TIOCO KOAQ CUCXETI{ETOL N EVOOOKOTILKY) EVEPYOTNTA UE TLG
TIWEG NG Kat'oikov pétpnong FC. H mAswoynodia twv evdookomAoewv ywotav ota mAaiola g
ETUTAPNONG pouTivag TG vooou. Movo os Alyeg meputtwoelg maBoloykeg TIHEG FC amotélecav thv

attia yla va payuatonolnBet éktakta evbookomnnon.
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2TATIOTIKN avaAuon

H upéon (otaBepd amokAwon-SD) kot OSwdpeon T (evéotetaptnuoplakod Upog-IQR)
umoAoyiotnkav avaloya pe to (650G TNG EKACTOTE KATAVOUAG (KOWVOVLKA 1 KN KAVOVLKr) He Baon to
Kormogorov-Smirnov teot. Ot Stadopég HeTafl TwV YKPoUuTt ekdpaoctnkav pe odds ratio (OR) pe 95%
Sdlaotnua eumiotoouvng (confidence interval-Cl) yio kaBe povada amd TG ouveXelg UeTABANTEG e
Bdon to Student’s t-test yia ta mopapeTpkd ouveyn dedopéva kat to Mann-Whitney U-test yla ta pn
TOPAUETPIKA ouvex Oedopéva. H evOookomikd evepydg vooog w¢g eCaptnuévn petafAnti
ouoyetTiotnKke pe Ta SnUoypadlkd, Ta KAWVIKA XOPAKTNPELOTIKA TNG VOoou KaBw¢ Kot Toug Blodeikteg
XPNOLLOTIOLWVTOG APXIKA LOVOTAPOYOVTIKI) avaAuon. AKoAoUBNoe Kal TTOAUTIOPAYOVTIKY avAaAucn
LETA amod MPOCAPUOYH YLOL TUXOV CUYXUTIKOUG TTAPAYOVTEG YLa OC0UG O TOUC TOpAyoVTeC BpEBnke p
<0.1. Télog mpayuatomnolBnkav Receiver Operating Characteristic (ROC) KQUMUAEG KoL OL TIEPLOXEG
KATW amd ouTEG ouykpiBnkav katd (evyn pe to Delong test. Mia Siadopd BewpnBnkKe oTATIOTIKA

onuavtikin av to p Bplokotav <0.05.

Biondkn

H pelétn eixe eykplBel amd tnv emrpomnn Blonbwkng tou Mavemotnuiakol Noocokopeiou

HpakAeiou kat 6Aol oL acBeveig eiyav umoypa el EVIUTIO CUYKATABOEONC UETA ATlO EVNUEPWON.

Amotedéopata

XapaKktnpLotike aodevwv

Kata tn Sudpkela tng peAETng, o OAoug (72) toug tpéxovteg aoBeveic pe NC kat EK mou
Bpiokovtav oe Bepamncia ocuvinpnonc pe adalimumab mpotdOnke va CUUUETEXOUV OTO TIPOYPAULOL
TAKTIKAG HETPNONG KOATIPOTEKTIVNG KOTiPAvwY e To Kat' oikov teot IBDoc. Emtd and autoug (10%)
apvnROnkav tn cuppetoxn eite Aoyw ampobupiag va Sdiaxelplotouv ta kompava (5) eite Adyw EAAeWNG
efowkelwong pe kwnta tnAédwva kol epapuoyeg Aoyloptkol (2), mou eivat amapaitntn npolinobeon

yla val EKTEAEOTEL TO TEOT. ZUYKEKPLUEVA Kal oL 5 aoBeveig mou avedpepav ampobupia oTo XEPLOUO TWV

89



SelypaTwy Kompavwy elyav péon nAkkia ta 28 £€tn, evw oL 2 ampoBbupol va XELPLoToUV Ta KLvnTa
TNAédwva Kot TIg epappoyEg autwy ATav 55 kat 56 Twv. MevAvta oKTw TG KATO ATOV AVOPES UE
péon (SD) nAwkia ta 42.3 (14.7) ko péon (SD) Siapkela vooou ta 13.3 (9.4) €tn avtiotoya. O Slapecog
(IQR) xpbvocg mapakorovBnong Atav 21 (16—29) unveg kat o SLapecog aplOuog petproswv FC katd tn
Sldpkela TG HeAETnG ATtav 4 (2—7). H uninpeoia pétpnong nrav Stabéoiun kabe 4 uveg al\d mPaKTika
TO UECOSLAOTNUA TWV HETPHOEWV UMOPEL va SlEPepe avaloya HE TN CUVENELX TwV acBevwv, tnv
napaAaPf Twv avaAwolpwyv Kot T dabeoipuotnta tng voonAeutplag. Mepikol aoBeveig Sev
eAapPavav adalimumab amnd tv apxn tng LEAETNG A dev eixav akopa dtayvwotel pe IONE kat yUautd
EVTAaxOnkav apyotepa 0TO MPWTOKOAAO.

H mAeloPndia Atav aocBeveig pe NC (89%) kat n diapeon (IQR) dudpkela xpriong adalimumab
Arav 34(23—67.5) YUAVEG. ZapAvTa MEVTE TIC EKATO TWV aoBevwy eixav Nén ektebel og Touhaylotov Eva
BLoAoyLkO TAPAYOVTA, EVW EVOG OTOUG TIEVTE NTOV O CUVOUOOUEVN Bepameia UE AVOCOKATAOTOATLKO
dappako. Askagfl aobeveic (25%), 6Aol pe NC, eixav unmoPAnBel oe kAmolo xelpoupyeio oxeTl{OUEVO
HE TNV EVIEPIKN TOUC VOOO. AVOAUTIKA OTOLXElDl OXETIKA HE TO OnUOypadLKA Kol KALWVIKA

XOPOAKTNPLOTIKA TwV acBevwv mapouolalovtal oTov mivaka 5.

XapaKTNPLOTIKA Twn

HAwia [€tn; uéon(SD)] 42.3 (14.7)
Avdpeg [N (%)] 38 (58%)
ALapKeLa vOoou [€tn; péon(SD)] 13.3(9.4)
NC [N (%)] 58 (89%)
EK [N (%)] 7 (11%)
Evepyol Kamnviotég [N (%)] 22 (34%)
EWeikA NC(L1) [N (%)] 25 (43%)
KoAwr NC(L2) [N (%)] 7 (12%)
EtAeokoAwkr) NC(L3) [N (%)] 26 (45%)
NepLedpikn NC [N (%)] 15 (26%)
OpOitig (E1) [N (%)] 0 (0%)
AploteponAsupn KoAitig(E2) [N (%)] 4 (57%)
Extetapévn EK(E3) [N (%)] 3 (43%)
Awdpkela xpriong ADA [unveg; dtapeon(IQR)] 34 (23-67.5)
E€wevteplkég ekSnAwoelg [N (%)] 33 (51%)
ADA Kol ovoooKaTtaoTaATiko [N (%)] 13 (20%)
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TPOMOMOLAOELG aywyriG

Y& nmepintwon nmaboAoykng TG FC ,n pétpnon emavaapfavotav éva pnva apyotepa. Eav n
TIUR Tapépeve auénuévn, akoAouBboloe sleokolovookomnon ya Andn Bepameutikig anddaong.
Auto ouvéBn oe 24 aoBevelg (37%). H 66on tou adalimumab evtatikomow|Bnke eite oe 40
mg/eBdouada n oe 80 mg/2 eBSouadec o 12 anod autoug (19%), evw alhayr BloAoywkol mapdyovia
npaypatonotndnke og 9 (14%), 2 (3%) TeAKA XPELAOTNKE va XeElpoupynBoulv kot o€ éva acBevr) (2%) e
TEKUNPLWHEVN BaBeld Udeon amokALLAKWONKE N aywyn.

O Bepaneia tpomomnotiOnke o 19/24 acBeveic Kuplwg LETA oo evdookorikn emiBeBaiwon tne
EVEPYOTNTOC TNG VOoou. Ao toug undAoumoug 5 aobeveig, 2 dev ntav katdaAAnAol umoyrdlot yia
evbookomnnon Adyw Boaputntag vooou (pAéypwvag, ateAng €Aedg) Kot UToBARONKAV EKTAKTWE O€
S€€LA NUIKOAEKTOWN), O€ EVaV ATTOKALLAKWONKE N aywyr Aoyw TeKUNPLwUEVNS Babeldg Udeong kal o 2
a0Beveig evtatikomolnOnke n aywyr 6 Kot 9 UAVEC HETA TNV APXLK) KOAOVOOKOTNGON Kal TV évapén

NG aywyng avtiotolya pe Baon KAWLKA KpLtripla Kot Seikteg dAeyUovAG.

JUCYETION KOATIPOTEKTIVIG KOTIPAVWYV UE TNV TPOITOOINCN TNC aywyr¢

H &dwapeon (IQR) tun FC otnv opdada twv acBevwv mMou XPELACTNKAV TEALKA TPOTOTOLNGCN TNG
aywyng ntav 761 ug/g (537-1000) kompdvwv Kat 38% amo autoug eixav Tiuég >1000 upg/g. Ev
avtlBgoel, oL umoloutol 41 otoug omoioug dev xpelaotnke va allayxBel n Bepameia eiyav Slapeon
(IQR) twun FC 108 pg/g (41-335), onuavtka xaunAotepn (P < 0.0001; Ewkova 14a). EEnvta tpia TIg
EKOTO aTtd aUTOUC £V TIHEC KATW Ao To OpLo Twv 250 pg/g. Eikool evwéa amo avtolg toug 41 (71%)
Xwplg tpomomoinon aywyng umeBAnBnkav ce koAovookoémnon kat emiPeBoatwdnke BAevvoyovikn
enoVAwon o 9/29 (31%) pe 15/29 (52%) va €xouv tipeg FC <50 pg/g. H pétpnon tng FC avayvwplle
TOUG aoBevVeilC TTOU TEAKA XPELAOTNKOV Tporormoinon aywyng pe euPadd meploxng KAtw amd tnv
kapumuAn ROC (area under the receiver operating characteristic curve, AUC) 0.90 (95% CI, 0.80—0.96)

(Ewkova 15a).
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JUGCYETION KOATIPOTEKTIVIG KOTIPAVWYV UE TNV EVOOOKOTTNON

MNa to 6eUtepO OKEAOC TNG MEAETNG TTOU adopoloE TN CUOXETLON UETAEL tng FC Kal Twv AAAwV
BlLodelktwv He TNV EVOOOKOTILKA €vEPYOTNTA TNG VOOOU 53 aoBeveic mAnpoucav Ta KpLtrpla Eviaéng
Kol oupmepleAndOnoav otn HeAETN. Xpnolwomolibnke n mMAnoléotepn otnv KoAovookomnon tur FC.
Ye 28 aoBeveig (53%) n evdookomnon akoAoubnoe tnG HETpnonG. AmMo Tou¢ acBevelc autoug mou
uneBAnBnoav oe koAovookonnon 23/53 (43%) eixav xaunAeg tipég FC(<250 pg/g). O diapeoog (IQR)
XPOVOG HETatL TG evOooKOmnong kat tng pétpnong FC Ntav 66 nuépeg (30-90). Asdopévou oOtL dev
€ywav aAlayEg otn Beparmneia o autnv TNV nepiodo, n enidpacn TG SLAUEONS XPOVLKAG QmOoTACNG
TWV 66 NUEPWV OTA OMOTEAECUATA KPIONKe Hooovog onuaoiag. Bp£OnKe onUAVTIKA CUCXETLON HETAEY
TwV TLHWV tng FC kat tng evbookomikng evepyotntag (r = 0.543, P < 0.001), evw oL TIUEG QUTEG ATV
onuavtika vPnAotepeg otoug aobeveic pe evepyd vooo otnv evdookomnon Swapeon (IQR) FC 689

(363—-1000) £vavt 99 (36—429) pg/g, P < 0.001) (Ewéva 14b).

Juykpion ue aAdouc Blobdeikteg

JTn Hovormapayovtiky avaluon, PBpebnke otL povo n FC kat n TKE oxetilovtal OTOTIOTIKA
ONUAVTLKA UE TNV EVOOOKOTILKN eEvepyOTNnTaA TNG vooou (OR, 1.003,95% Cl, 1.001-1.006, P < 0.01 kat OR,
1.058, 95% Cl,1.013-1.105, P < 0.05, avtiotowa) (Nivakag 6). AkoAoUBw¢ mpaypatomotiOnke ROC

OVAAUON OTO YKPOUTT TNG MEAETNG yla OAOUG Toug Blodeikteg eAéyxovtag £T0L TNV LKAVOTNTA TOUG va
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npoPBAEPouv tnv evbookomiky evepyotnta. H FC pmopolos vo TAUTOMOLNOEL TOUC aoBevelg pe
evbooKomika evepyd vooo pe AUC 0.78 (95%Cl, 0.64—0.88) kaAutepa amd OAouG TOUC GAAOUG
Blodeikteg: ya tn CRP,AUC 0.70; 95% Cl 0.56-0.82; Hb, AUC 0.55; 95% Cl,0.41-0.69; TKE, AUC 0.57;
95% Cl, 0.43—-0.71; PLT, AUC 0.56; 95% Cl, 0.42-0.69 kot WBC, AUC 0.43; 95% Cl, 0.35-0.63). OL ROC
KAUTTUAEG yla 6Aoug Toug Blodeikteg amnetkovilovtal otnv Etkova 15b. Tiuég FC >413 ug/g BpEOnkav va
amoteAoUV Tov KaAUTEPO Oeiktn evOOOKOTIKA gvepyol vooou He evalobnoia 75%, sdikotnta 76%,
positive likelihood ratio 3.12 kat negative likelihood ratio 0.33.

Ztnv Katd {evyn ovykplon twv ROC kaumuAwy, Bpédnke onuavtikn dtadopa otigc AUC tng FC kat
Vv AUC tng Hb, TKE, PLT kat WBC (0Aa pe P < 0.05). Mévo n AUC tn¢ FC kat auth tng CRP dev BpéBnke
va €X0UV OTATLOTIKA onuavtikn dtadopa (Mivakag 7). Bacwlopevol oe otolxela amod mMPonyoUUEVES

peAEteg omou daivetal otL n FC £xel umtoBEATIOTN SLayvwoTikn akpifela yia tnv eAeikn vooo (177),

(a) B (b)

80

20

20

40 60
100-Epecificity

80

100

20

g0

S oy Sy . o

[l - FC
60 60 - ' CRP
-3 & H -- ESR
[ |
-Z; % il e Sl -- Hoh
& AUC=0775 z | | 1 -
40 P =0,001 wb . .

22 40 oo
100-Speaficty

80 100

MPooTaONoaPE va KAVOUUE UToavAAUcon WE oUykplon HETall Twv acBevwv e elAeikn Ko

avtiotolywv pe elAeokoALKN Kal KoAKr) NC aAAd ev aveupéBn oTaTLoTIKA onpavtiky Sltadopd yeyovog

miou Ba unopovoe va anodobel oto Uikpo peyeBog Tou deilypatog.
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Avegaptntn OR (95% CI)Twun P<

MetapAnti
FC 1.003(1.001-1.006) 0.01
CRP 0.954(0.739-1.231) NS
TKE 1.058(1.013-1.105) 0.05
Hgb 1.775(0.981-1.005) NS
PLT 0.995(-.986-1.005) NS
WBC 0.999(0.999-1.000) NS
I0yKplon Awadopd peTal TWV P<
AUC(95% Cl)
FC-CRP 0.071(-0.077-0.218) NS
FC-TKE 0.201(0.035-0.368) 0.05
FC-Hgb 0.224(0.037-0.410) 0.05
FC-PLT 0.216(0.028-0.404) 0.05
FC-WBC 0.287(0.091-0.483) 0.05

Zulftnon

ZtnVv mapouoa UEAETN BeACAUE VO TTAPOUCLACOUE TNV EUMELPLA TOU KEVTPOU HAG OTn XPrnon
TOU TEOT KAT OLKOV HETPNONG KAATIPOTEKTIVNG KATA TNV KABNUEPLVA KALVIKN TPOKTLKN €oTialovtag o€
aoBeveig mou Bpiokovtal uno Bepaneia cuvtpnong pe adalimumab. Mpog peyain ékmAnén eidape otL
N CUUUETOXA KAl N CURMOPpdWON TwV oBEVWY UE TO TEOT NTAV APKETA LKOVOTIOLNTIKH GTAVOVTOC TO
90%. AlodoxIKEC peTpoelg FC XxpnOLUOTIOLWVTAG TO TEOT KAT olkov pmopouacav va mpoBAEdouv thv
evOOOKOTILKY EVEPYOTNTA KOL KAT EMEKTACN TNV avaykn yla BeAtiotomnoinon tng Beparmneiag KaAutepa
amno onotodnmote aAo Blodeiktn opou.

H FC npdodata €xel evtaxBel wg Blodeiktng ota mAaiola tng otpatnylkng T2T (68, 140) kat n
xpnowotnta tne £xel emPePawwbet otnv mpaln otn peAeétn CALM (214). EmutAéov TO TEOT PETPNONG
NG FC €ival eukoAo otn xprion, un enepPatiko, dev amattel AqPn aipatog kot to Seiypa pnopel va

napapeivel avalloiwto os Beppokpacia Swpatiou yla mepinou 7 nuépeg (otabepn mpwteivn). MNa
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TOUG¢ AOYouGg autoUC xaipel peyaAUtepng amodoxng amod Ttouc oobevei o oxéon HE TNV
KOAOVOOKOTINON €L8IKA O€ AUTOUC TIOU €lval acUUMTwOTIKOL Kot Sev meiBovtal va urtofAnBouv oe
KOAOVOOKOTINGN yLa TIPOANTTIKOUG Adyouc. Otav epwtiBnkav ot idlotl ot acBeveic otn pehétn ACCEPT
OXETIKA UE TA HECA EAEYXOU TNG VOOOU TOUG, pAavnKav va amodEXovtal onUavtika KaAutepa tn Aqn
Selypartog kompavwy yia pétpnon FC oe oxéon Ue TNV KOAovookomnon (223).

H véa ekdoxn tng nétpnong FC kat’olkov amattel eEAAXLOTO XELPLOUO KOTIPAVWVY (LALKOC TpOg ToV
acBevn tpomo delypatoAndiag) kat pewwvel Tn SucavacyxEtnon tou. O idlot ol acBeveig to Bewpouv
KATL €PKTO Kol eUKoAo otn xpnon (222, 224). H cuppopdwon mou kataypdpaue ¢tavel to 90%
anoteAel pia mpooBetn emPeBaiwon autou.

H avaykn ya éva teot pétpnong FC mou Ba yivetal kat' oikov mpogkue Ta TEAeUTAlO XPOVLIA OTa
mAaiola TNG avamtuéng tng LaTpkng €€ amootaocsw. Mpoypdaupata E-health amotehovpeva amo
kot oikov teot FC Kat KAWIKA PROs €xouv amodelyBel mpaktikad kat acdpaln oe acbeveic umo Bepameia
ouvtnpnong pe infliximab (225). EmutAéov, auth n MPOOCEYYLON €XEL LELWOEL TNV AVAYKN TwV Kat idlav
ETUOKEPEWV KOL WG CUVETIEL TOU KOOTOUG Kol delyvel va BeATLwVEL TNV olotnta {wnG o€ olyKpLon e
TN oupBatiky KAWLKA TapakoAoUBnon, Xwplg apvNTIKEC EMUTTWOEL] OTO TTOCOOTA UTIOTPOTIWV KOl
voonAewwyv (226-228).

Jupudwva pe t BLBAoypadia UTIAPXEL OPKETA KOAN CUCXETLON TWV UETPHOEWV TNG FC yevouevng
LE TO KOT'0lkoVv TEOT Kal TNC avtiotolyng epyaotnplakng ELISA. MNa to Adyo autd n Kat olkov HETpnon
umnopel va amoteAéoel alomiotn evallaktiki tTng ELISA (153, 222, 228, 229). lNa tipég FC <500 pg/g to
Kot olkov TeoT BpéOnke va cupudwvel pe tnv ELISA o mooootd 87% evw yla uPnAotepeg TLUEG(>500
ug/g) Bpébnke va votepel pue HOALG 37% cupdwvia (229). Auti n acuudwvia ot UPNAEG TLUEG Sev
KoOLoTA TO KAT 0lKOV TEOT UTOSEEOTEPO HLOG KOL TETOLEG TIMEC avikatomtpilovv pia vooo ciyoupa
EVEPYO KAl O€ aUTNV TNV Mepintwon oL Bepamovteg eival umoPlaopévol kat epapuolouv xaunAo oudo
ylo evéookoOmnon, amewovion Kou tpomomoinon tng Oepameiag. To OUYKEKPLUEVO TEOT TOU
xpnotgornowtjoape otn UeAETn (IBDoc) daivetal va amodidel kaAutepa otnv mpaén amo aAla emniong
edpappolopeva koat'oikov OxL pOvVo ylati €xel KaAutepn ouoxétion pe tn standard ELISA aAAa
napoucotalel kol ta Alyotepa AdBn avayvwong (229). H povn texvikn aduvauio OAwv autwv Twv
KAt olkov TEOT €lval TO OTEVO €UPOG CUYKEVIPWOEWV YL TG OTOLEG TIPOOHEPEL TTOCOTIKOTIOLNEVO
anotéAeopa (30-1000 pg/g).

H pétpnon tng FC €xel avadelyBel ta teAeutaia xpovia wg eva eEALPETIKO gpyaleio yla tnv
TmapakoAouBbnon tng amoteAsopatikotnTag tng Oepameiag ot IONE kabwg kat tnv mpoPAsyn
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umotpomnng(177-179, 183, 230). Itnv mopovoa e€€taon, ot THEC FC BpeBnkav onuavtikd uPpnAotepeg
OTOUG aoBevel¢ TMOU TEAIKA UTIOTPOTIACOV KOL WG €K TOUTOU XPELAOTNKAV va BeAtiotomolnbei n
Beparmneia oe oxéon pe autolg mou Slatrpnoav tnv Wla Bepamneia kab’6Ao To SLACTNUA AUTWY TWV 3
ETWV TNG LEAETNC. MEe TO OTOLXELQ AUTA EMIKUPWOAE OUCLACTIKA TNV TPOYVWOTIKN aio Tou Kat' oikov
TEOT, EMEKTE(VOVIAC OAOL QUTA TIOU KOTA KALlpoUG €Xouv OnUOocLleuTel yla tn pETpnon Ue to gold
standard mou eival n epyaoctnplokr ELISA.

H FC €xeL beifel efaipetikn Slayvwotikn akpifela otnv avtavakAaon tng ¢GpAEyUovAg mou
oupBaivel oto BAevvoyovo Eexwpilovtag and 6Aoug Toug aAloug Blodeikteg 6mwe n CRP, TKE, PLT kat
WBC (199, 219). Auti) n Betikr) ouoxétion Petall g FC kal TNG eVOOOKOMIKAG EVEPYOTNTOG KOL N
UTIEPOXN TNG O Ox€on Me toug aMoug Plodeikteg emiBefawdBnkav Kot amd Tn UEAETN MOG TOU
adopouoe tnv kat'oikov pétpnon. H FC katl n TKE Bp€Onkav va oxetilovtol OTOTIOTIKA CNUOVTIKA LE
TNV EVB0OKOTILKN EVEPYOTNTO OTNV HOVOTapayoVTIKr avaiuon evw n AUC yia tnv FC ntav uPnAdtepn
amno Tig avriotowxeg AUC yla 6Aouc toug aAAoucg Blodeikteg otav ouykpibnkav katd Levyn.

AladopeTika opla €xouv mpotabel oe SLOPOPETIKEG UEAETEC WG TA KOAUTEPA Opla EVOELIKTIKA
gvepyol dAeypovinc. 0pudwva pe ta otolxeia poc tipég FC >413 pg/g sixav to BEATioto cuvduacpod
evaoOnoiag kat edikoTNTAG (75% KAl 76% avtiotowa) otnv mPoPAsdn tng evOOOKOTILKA €VEPYOU
vooou. Aoyw NG Stakvpavong HETaly Twv Sladopwv HeBOSWV UETPAOEWC Kal NG EAAsWPNG
Tumtonoinong (standardization) ta BéAtiota 6pta tng FC kat yla tnv epyactnplokr ELISA aAAa katl yio ta
kot olkov Teot bev £xouv poodloplotel akopa (150).

H peAétn pog mpoodepet enmiPeBaiwon TNG XpNOLLOTNTAG TOU KAT oikov TeOT péETpnong tng FC.
Amnotelel Tnv mpwtn mpoonabela mapouvciaong SeSOUEVWY TIPAYHATIKAG KAWLIKAG TIPOKTIKAG TTAVW
otnv afla tng pebBodou autng os aobeveic uno Bepaneia ouvtipnong pe adalimumab. Mpwtol gpeig
avadeifope OtTL autd mou €xouv amodelxBel yla tnv mpoPAentikn afla tng epyaoctnplakns ELISA
LoxVouv avtiotolya Kal yla TNV Kot'olkov pétpnon. Mpenetl Opwg va mapadexBoU e OTL N UEAETN HOG
€XEL KATIOLOUG TIEPLOPLOMOUG. AUTOL ELVOL TO OXETIKA ULIKPO TapOTL emapkEC (>50) péyebog delypatog
(ka yta tn NC kat tnv EK), yla va fyouv A pn CUUTEPACHATO KOL N AvodPOULKA avAAUoHn TTapOTL Ta
bebopéva eixav nepaotel otn Baon dedopévwy mpoontikd. Yrtipxe eniong EéAAewdn mocoTikomoinong
yla Tig akpaieg Tpég FC (<30 and >1000 pg/g), Tou OUCLAOTIKA TIPOKELTAL YLO TIEPLOPLOUO TNG HeBodou
Kol 0L TNC HEAETNC. MapoAa autd odpeiloupe va moapadexToUUE OTL av Kal auBaipeta KataxwpLloope
TG TLEG <30 pg/g we 30 pg/g pumopet va pnv €natée Wdlaitepa onUavtikd poAo, n epappoyr OUwWG TNG

6o pebodoroyiag ya TG TpEC >1000 pg/g Umopel Kol va EMNPENCE TO OTMOTEAECHOTA KOL TO

96



npotewvopeva opla (cutoffs). e avrtiBeon, n epyaotnplakry ELISA mpoodépel avwrtato OpLo
ToooTtikomnoinong nepinou ota 2000 pug/g 1 Kal akOpUa apPATAvVW (LE TEPOLTEPW APALWOELC).

Ex katakAeidi, n mopovoa sival n mMPwTn MEAETN MpayUatikwy SeSopévwy yla Tn Xpron tou
kat'olkov teot pEtpnong tng FC oe aoBeveic pe IONE und Bepamneia ocuvtripnong pe adalimumab.
Baollopevol ota anmoteAECUATA po¢ Ba UMOPOUCANE VO CUCTHOOUME TO TECT QUTO Oav ALOTLOTN
evaAAaktikn TG ELISA kaBwg elval apKeTd amodekto amo Toug aobeveig Kal £xel SeIEEL IKAVOTTOLNTLKNA

akpiBela Kal AMOTEAECUATIKOTNTA O oxEon He AAAoug PBlodeikteg otnv mMPoPAsdn tng EVOOOKOTILKNAG

EVEPYOTNTOC TNG VOCOU.
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Infliximab trough levels are decreasing over time in
patients with inflammatory bowel disease on
maintenance treatment with infliximab
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Background Infliximab trough levels (IFX-TLs) and antibodies to infliximab (ATls) have been suggested as useful markers fo®
optimization of treatment in inflammatory bowel disease (IBD). We aimed to estimate the patterns over time of IFX-TLs and ATls in
IBD patients on maintenance treatment with IFX.

Methods Two different measurements of IFX-TLs and ATls were performed (ELISA; Eagle BioSciences) at a 10-month interval
using serum samples of consecutive patients on maintenance treatment with IFX. Certain biomarkers [hemoglobin, erythrocyte
sedimentation rate, C-reactive protein (CRP), platelets, albumin] measured at the same time as well as clinical disease activity and
quality of life were assessed.

Results Among a total of 86 IBD patients under maintenance treatment with IFX, 64 [49 Crohn’s disease, 15 ulcerative colitis
(UC), 42 men, mean age 44.2 + 15.2 years, 41 in combination therapy with immunomodulator, six in intensified dose], with two
available measurements of IFX-TLs and ATls (A and B), were included in the study. The median levels of IF-TLs were 5.07
(interquartiles range: 1.60-12.73) pg/ml in measurement A and 4.68 (1.19-7.83) pg/ml in measurement B (P <0.0001). Patients
whose dose was intensified after the first measurement showed an increase in their median IFX-TLs from 1.47 to 8.5 pg/ml,
whereas patients with stable IFX dose showed a significant reduction in the median IFX-TLs from 5.65 to 3.8 ug/ml (P < 0.0001).
In the logistic regression analysis, the decrease in IFX-TL was correlated significantly and independently with the increase in CRP
[odds ratio 5.2 (1.4-19.0), P=0.01].

Conclusion IBD patients on maintenance treatment with IFX show decreasing patterns of IFX-TLs over time associated with

increasing patterns of CRP levels. Eur J Gastroenterol Hepatol 31:187-191
Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.

Introduction

The initiation of biologic agents in the late 1990s has
revolutionized the treatment of inflammatory bowel dis-
eases (IBD) and has led to a shift in the approach to
therapy. Infliximab (IFX), a chimeric IgG1 monoclonal
antibody against tumor necrosis factor-a, was the first
agent that was used and now, 20 years later, it is still
considered to be one of the most effective options to
achieve and maintain remission [1]. In recent years, the
goals of IBD therapy have changed from clinical response
and clinical remission to endoscopic remission, mucosal
healing, and even histologic remission. The sustained presence
of these conditions along with biomarkers normalization
defines what is broadly known as “deep remission”.
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Despite avoiding mistakes of the past such as episodic
use and despite using combination treatment with immu-
nomodulators (IMMs), a variable but relevant proportion
of patients on treatment with IFX will lose response either
primarily (10-20%) or secondarily in the long term (30%)
[2]. The annual risk for loss of response is estimated to be
about 13% per patient year of treatment [2]. When this is
the case, further measures are to be taken including dose
intensification, adding an IMM, cessation of the agent, or
switching treatment. Until recently, these decisions were
taken on the basis of clinical and, when feasible, endo-
scopic criteria. Gradually, objective biomarkers are gain-
ing ground in the daily practice. Except as an additional
tool in the management of patients who lose response, they
are used as a part of a “proactive” approach for the pre-
diction and prevention of an upcoming event of loss of
response [3].

Infliximab trough levels (IFX-TLs) and antibodies to
infliximab (ATIs) have been used recently as such bio-
markers. Therapeutic drug monitoring, which is defined as
measurement of the [FX-TLs and ATIs and adjustment of
the treatment dose to achieve concentrations within a
prespecified therapeutic range, is used as a part of the
preventive strategy [4-6]. It has been suggested that ther-
apeutic trough levels are correlated with clinical remission,
mucosal healing, steroid-free remission, and lower colect-
omy rates for ulcerative colitis (UC) [7-11]. In addition,
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IFX-TLs have been used for the optimization of treatment
in patients with IBD [12-17].

Although considerable research has been carried out
recently in this field, there are no validated data, however,
on how levels fluctuate over time and on the impact of this
range on disease activity as it is implied by other clinical,
laboratory, and endoscopic markers. The aim of our study
was to estimate the patterns of IFX-TLs and ATIs over
time and their significance in IBD patients on maintenance
treatment with TFX.

Methods

Consecutive patients with IBD, either Crohn’s disease
(CD) or UC, on maintenance treatment with IFX origi-
nator were studied prospectively. The IBD registry of the
University Hospital of Heraklion, where there is analytical
information on these patients’ characteristics and follow-
up data, was used. As soon as the patients were admitted
for their scheduled visit for IFX administration, and just
before the intravenous infusion, blood samples were
obtained. IFX-TLs and ATIs were measured using serum
from these samples along with other certain biomarkers
[hemoglobin, erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP), platelets, albumin]. The ELISA kit used
(ELISA; Eagle Biosciences, Nashua, New Hampshire, USA)
was effective for the measurement of ATI in the presence of
IFX in the serum. Lower limit of quantification for IFX-TLs
was 0.03 pg/ml and the cut off for an ATI positive sample was
10 UA/ml  (bttp:/www.prometheuslabs.com/resources/anser-
ifxlanser-ifx-monograph.pdf). At this time point, clinical dis-
ease activity was documented using the Harvey-Bradshaw
index for CD and the Simple Colitis Activity Index for UC and
quality of life was assessed using the short version of the
inflammatory bowel disease questionnaire.

After the initial measurement (MEAS A) of IFX-TLs
and ATIs treatment was optimized individually, if
required, according to the current clinical, biochemical,
and when available endoscopic disease activity. This
implied treatment intensification, either as dose increase
(10 mg/kg/8 weeks) or shortened interval (5 mg/kg every 6
or 4 weeks), treatment de-escalation, IMM addition or
removal, and IFX discontinuation with or without repla-
cement with another agent in or out of class. A subsequent
measurement (MEAS B) was performed following the
same procedure after a period of ten months only for
patients who maintained IFX at any dose and without
change in IMM. All the patients studied were on scheduled
maintenance treatment with IFX (+ 2 days adherence to the
standard schedule-no deviations), long time from the
induction period (minimum IFX use was 11 months).

This study was approved by the local ethical committee
according to national legislation and written informed
consent was obtained in all cases.

Statistical analysis

Mean (SD) or median (interquartiles range) values were
calculated according to data distribution (normal or not).
The Kolmogorov-Smirnov normality test for the measured
parameters of the two groups was used. Differences
between groups were evaluated using Student’s #-test for
parametric continuous data and the Mann—-Whitney U-test
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for nonparametric continuous data. Correlation with
Spearman’s p (r) was used to assess the relationship
between a decrease in IFX-TL and disease characteristics,
biomarkers, or disease activity indices. To adjust for
potential confounders, covariates with P value less than
0.1 in univariate analysis were tested in a logistic regres-
sion analysis. We considered a difference statistically sig-
nificant if P value less than 0.05.

Results
Demographic and clinical data

Of a total of 84 IBD patients under IFX therapy who we
managed to include in the IFX trough level protocol, 64
fulfilled the criteria of having two different measurements
(A and B) at a 10-month interval and using the same
medications in this period. Patients (N =20) who changed
treatment (use of other biologics or IMMs), scheduled for
surgery, or lost to follow-up were excluded. Among the 64
IBD patients included in the study, 66% were males; their
mean+SD age was 44.2+16.1 and their mean disease
duration was 12.5+8.6 years, respectively. Fifty-eight
(91%) patients received 5 mg/kg IFX per 8 weeks. Dose
was already intensified before MEAS A in six (9%)
patients either as 10 mg/kg IFX per 8 weeks or 5 mg/kg
IFX per 4 or 6 weeks. The median duration of IFX treat-
ment was 37.5 (25.75-102) months. Seventy-seven percent
of the patients had CD and 64% were treated with IMMs
either azathioprine or methotrexate. Thirteen percent, all
in the CD group, had already undergone at least one
surgery related to their disease in the past (Table 1).

In eight patients after MEAS A, dose optimization of
IFX was performed on the basis of trough levels, ATTs, as
well as the available clinical, laboratory, and endoscopic
data. Finally, of the 64 patients included in the study, 56
were maintained on the same IFX dose, six underwent
dose intensification, and in two patients, there was dose
de-escalation because of deep remission. All patients under-
went a subsequent measurement (MEAS B) 10 months after
the initial one following the same protocol.

Infliximab trough levels

As expected, patients (six out of 64) with dose intensifi-
cation showed an increase in the median IFX trough levels
from 1.47 (9.72-3.44) in MEAS A to 8.5 (6.05-9.78) pg/
ml in MEAS B. In two patients, the dose was de-escalated
because of deep remission. For the remaining 56 patients,
which is actually the sample of interest, IFX trough levels
showed a statistically significant decrease from 5.65
(1.72-12.66) to 3.8 (1.04-6.77) pg/ml (P <0.0001) (Fig. 1).
Even when analyzing the cohort as a whole (n=64), the
difference among the two measurements in the median value
of the drug levels remained significant (P <0.0001) and to be
more precise 5.07 (1.60-12.73) and 4.68 (1.19-7.83) pg/ml
in MEAS A and B, respectively.

In an attempt to go one step further, we analyzed the
values of all clinical and biochemical parameters that we
had assessed at the two time-points of patients’ evaluation.
In this way, we aimed to establish that the observed
decrease in the trough levels value is significant for the
disease course and reflects an impending loss of response.
For the screened biomarkers, only CRP levels were found

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
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Table 1. Demographic and clinical data of inflammatory bowel disease
patients included in the study with 2 different measurements of infliximab
trough levels

Cohort of patients (N =64) N (%) Mean + SD/median (IQR)
Sex

Male 42 (66)

Female 22 (34)
Mean age (years) 44.2+16.1
Mean disease duration (years) 12.5+8.6
Smoking

Current 24 (38)

No 19 (30)

Past 15 (23)
CD patients 49 (77)
Montreal classification

Inflammatory (B1) 20 (41)

Stenotic (B2) 14 (29)

Fistulizing (B3) 15 (30)

Perianal (p) 17 (35)

lleum (L1) 17 (35)

Colon (L2) 12 (24)

lleum + colon (L3) 20 (41)
UC patients 15 (23)
Montreal classification

Proctitis (E1) 0

Left-sided colitis (E2) 6 (40)

Extensive colitis (E3) 9 (60)
Median IFX use (months) 375 (25.75-102)
Combination treatment with IMMs 41 (64)

Intensified dose 6 (9)
Previous IBD-related surgery

CD, Crohn's disease; IBD, inflammatory bowel disease; IFX, infliximab; IMMs,
immunomodulators (azathioprine or methotrexate); IQR, interquartiles range; UC,
ulcerative colitis.

Median IFX-TLs (mg/ml)

35 |-

25 -

20 -

ol J——

Measurement A

—_—

Measurement B

Fig. 1. Comparison of median infliximab trough levels (IFX-TLs) among
measurements A and B in inflammatory bowel disease patients under stable
infliximab treatment (N =56).

to show a statistically significant increase in MEAS B
compared with MEAS A [0.33 (0.3-4.4) vs. 0.31
(0.3-3.8) mg/dl, P=0.02]. No significant differences were
found in the two measurements for other biomarkers,
clinical activity indices, and short version of the inflam-
matory bowel disease questionnaire (Table 2).

There were no correlations between the decrease in
IFX-TLs and disease type (CD vs. UC) (r=0.08, P=0.52),
disease duration (r=0.10, P=0.45), IFX treatment dura-
tion (r=-0.05, P=0.69), ATIs levels, steroid use, IMMs
use, activity indices, quality of life, and serum levels of all
examined biomarkers (all P> 0.05). CD patients with perianal
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disease (N=17) had median I[FX-TLs 7.0 (2.8-11.2) pg/ml in
MEAS A and 3.8 (1.3-7.3) pg/ml in MEAS B, respectively
(P=0.0007). However, active perianal disease was confirmed
in eight patients of the first group and six patients of the
second group. The only significant correlation found was
between IFX-TLs and CRP levels (r=-0.38, P=0.003). The
observed decrease in the IFX-TLs was accompanied by a
concurrent increase in CRP. In the logistic regression analysis,
after adjustment for disease type, use of IMMs, and presence
of ATIs, this correlation remained significant [odds ratio: 5.2
(1.4-19.0), P=0.01].

In an attempt to study in more detail the time point at
which the decrease in IFX-TL occurs, we subdivided the
cohort into quartiles according to the median duration of IFX
use. We found that patients in quartiles 1 (11-25.5 months)
and 3 (25.75-37.5 months) showed the most statistically sig-
nificant decrease in their trough levels (Fig. 2).

During the follow-up period, 18 months after the sec-
ond measurement that highlighted the decrease in IFX-
TLs, treatment modifications (dose intensification or agent
change) were performed in 14 (22%) patients. Moreover,
21 hospitalizations in 13 patients and four IBD-related
surgeries were recorded.

Antibodies to infliximab

The specific ELISA method used for the measurement of
TLS and ATIs has a markedly improved tolerance for IFX
and enables measurements of ATI concentrations in the
presence of high TIFX levels. In particular, six (9.4%) IBD
patients had positive ATIs (>10 AU/ml) in MEAS A,
among them four were neutralized in MEAS B (two after
dose intensification), whereas ATIs were found to be
positive in two patients at MEAS B, although they were
negative at the initial one.

Discussion

In the present study, we aimed to estimate the fluctuation
in [FX-TLs in IBD patients under maintenance treatment
with IFX. Interestingly, it was highlighted that even in a
short period of time, this one of 10 months, trough levels
showed a significant decrease (P <0.0001). Moreover, the
decrease in IFX-TL was found to be correlated sig-
nificantly and independently with the increase in CRP
[odds ratio: 5.2 (1.4-19.0), P=0.01].

Higher IFX-TLs have been reported to be correlated
with better outcomes in terms of clinical response, clinical
remission, endoscopic remission, and mucosal healing
[7-11]. Future studies will show whether they are also
associated with a decrease in surgeries, which is the most
important end point in IBD patients.

Combination treatment with an IMM has been proven
to be superior than monotherapy [18], in terms of better
efficacy, not only by the direct action of the IMM on the
inflammation burden but also through its effect on the
immunogenicity of the drug, which indirectly leads to
higher TLs. Despite using the combination therapy, some
patients may still develop ATIs. The role of short use of
steroids aiming to protect against the development of ATIs
is not clear. Sustained high levels of ATIs lead to perma-
nent loss of response, but transient ATIs have also been
described as not being related to a worse outcome.

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.
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Table 2. Comparison between laboratory and clinical parameters in the two measurements A and B

N=64 MEAS A [mean + SD/median (IQR)] MEAS B [mean+ SD/median (IQR)] P-value
Median TLs (ug/ml) 5.07 (1.60-12.73) 4.68 (1.19-7.83) <0.0001
ATls positive 6 5 NS
Median CRP (mg/dl) 0.31 (0.3-3.8) 0.33 (0.3-4.4) 0.02
Median ESR first hour (mm) 18.5 (11-31.5) 13.5 (9-23) NS
Mean Hgb (g/dl) 13.5 (+1.68) 13.4 (+1.76) NS
Mean PLT (x10%/) 264 (£71.4) 263 (£86.1) NS
Median albumin (mg/dl) 4.3 (4.2-4.6) 4.4 (4.3-4.7) NS
Median SIBDQ 55 (44-60.5) 57 (49-63.25) NS
Median HBI (CD) 2 (1-4) 2 (1-3) NS
Median SCAI (UC) 1 (0.5-2.5) 1 (0.25-2.5) NS

ATls, antibodies to infliximab; CD, Crohn’s disease; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; HBI, Harvey—Bradshaw index; Hgb, hemoglobin; IMMs,
immunomodulators (azathioprine or methotrexate); IQR, interquartiles range; PLT, platelets; SCAI, simple colitis activity index; SIBDQ, short inflammatory bowel disease

questioner; TLs, trough levels; UC, ulcerative colitis.

Median IFX-TLs by quartiles of duration of treatment in months

12
p=0.0001
10
8
£ 6
= p=0.27 p=0.07
4
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Q1 Q2 Q3 Q4
11-25.5 25.75-37.5  37.5-102 102-202 months
= MEASA - MEAS B

Fig. 2. Median infliximab trough levels in measurements (MEAS) A and B by
quartiles of duration of treatment in months. IFX-TL, infliximab trough levels.

The decrease in TLs, especially if it grows larger and
goes unnoticed through time, can lead to long exposure to
low drug levels and finally to ATI formation. Neutralizing
ATlIs, male sex, high body weight, low serum albumin
levels, absence of IMMs, and active disease (loss of drug in
the intestinal lumen) are the factors that accelerate drug
clearance and therefore act against the achievement of
“satisfactory TLs” [12]. However, there is a possibility of
having “satisfactory” TLs without the presence of good
outcome. This has to do either with fibrostenotic strictures
or with different to tumor necrosis factor-a dominant
inflammatory pathways. Moreover, there is considerable
debate about what is implied by “satisfactory” TLs and
thresholds seem to vary among different studies and
according to the target (luminal or perianal disease)
[19,20] For instance, when managing CD patients with
perianal disease, we aim for higher IFX-TLs as they are
correlated positively with higher fistula healing and closure
rates [21]. However, our results did not confirm this, but
the number of patients was too small to draw conclusions.

There is evidence that the IBD management on the basis
of therapeutic drug monitoring is superior to clinical-based
management [20,22,23].

CRP is a biomarker that has been found to correlate
positively with endoscopic activity and may predict disease
relapse [24]. In addition, rapid normalization of CRP

levels after IFX induction is correlated with sustained long-
term response. In terms of the correlation between CRP
and IFX-TLs, as it was the only statistically significant one
found in our study, there are reports confirming that CRP
may be an indicator of serum IFX level in predicting loss of
response. In particular, it was found that a decrease in
serum IFX level preceded loss of response, and was easily
detected by an increase in CRP [17]. A recent study
showed that a loss of response to IFX can be predicted on
the basis of a combination of CRP, IFX-TLs, and stable
ATIs with a high degree of accuracy [16]. Moreover, a
positive correlation of high baseline CRP with increased
clearance of the drug and therefore lower IFX-TLs has
been reported [25].

One of the strengths of our study is that it is the first to
estimate the fluctuation in IFX-TLs together with the levels
of other certain biomarkers over time. The limitations are
the small sample size, which did not allow further sub-
analysis according to patients’ subgroups, as well as the
absence of fecal calprotectin and endoscopic data.

Conclusion

In this study, we established that IFX-TLs decrease over
time. This decrease was found to be associated with an
increase in CRP and this could be a partial explanation for
why some patients experience loss of response. On the
basis of our results, close monitoring of the IFX-TLs could
be recommended during maintenance IFX treatment even
for patients in remission to be more alert and act a priori.
Their measurement along with all the other available
biomarkers and clinical indices can help the clinician
individually optimize the treatment in time and prevent an
upcoming undesirable event.
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LETTER TO THE EDITOR

Clinical Value of
Proactive Infliximab Drug
Monitoring in Patients
With Inflammatory Bowel
Disease

To the Editors,

Infliximab trough levels (IFX-
TLs) are positively correlated with fa-
vorable therapeutic outcomes (clinical
response, remission, and endoscopic
healing) in patients with inflamma-
tory bowel disease (IBD). Therapeutic
drug monitoring (TDM), defined as the
measurement of serum IFX-TLs and
adjusting treatment dose accordingly,
is performed either reactively or proac-
tively (in a reactive or proactive setting).
Although reactive TDM is widely ac-
cepted and recommended,! > much con-
troversy still exists as regards the utility,
efficacy, and long-term outcomes of pro-
active TDM. Negoescu et al® performed
a cost-efficacy analysis comparing these
2 strategies and showed that proactive
TDM for IFX is marginally superior to
reactive TDM.

We are willing to share our expe-
rience in the handling of patients with
IBD under treatment with IFX. We ob-
served that IFX-TLs of patients under
maintenance treatment with IFX pre-
sented decreasing patterns overtime,
in association with an increasing trend
of C-reactive protein levels.* Aiming to
study the long-term clinical impact of
this finding, we recorded the treatment
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changes such as IFX intensification,
change of biologic agent, or IBD-
related surgery that took place during
a 3-year follow-up. Sixty-four patients
with stable IFX dose were included in
the study (49 with Crohn disease and
15 with ulcerative colitis, with 6 on in-
tensified dosage), in which IFX-TLs
and other biomarkers were measured
at 2 time points (10-month interval).
Median IFX-TLs were significantly
decreased from 5.65 pg/mL to 3.8 pg/
mL (P < 0.0001), whereas median
C-reactive protein levels were signifi-
cantly increased from 0.31 (0.3-3.8) mg/
dL to 0.33 (03-4.4) mg/dL (P = 0.02).

During the 3-year follow-up,
treatment optimization was necessary
in 22 (34%) patients (6 required IFX in-
tensification, 7 required a change of bi-
ologic, 6 needed surgery, and 3 needed a
change of biologic plus surgery). Three
patients stopped IFX for safety reasons.
Nineteen patients had 58 hospitaliza-
tions during this period. Note that be-
tween the two evaluations, the decrease
in IFX-TLs was more profound in pa-
tients with treatment optimization in
the following 3 years compared with the
decrease in patients without treatment
optimization (P = 0.03).

The association of the long-term
outcomes and clinical criteria treatment
changes with the decreasing pattern of
IFX-TLs likely points to the importance
of proactive TDM. It is reasonable to
believe that the course of the disease
would be different if the treatment opti-
mization of the patients was done early
based on IFX-TLs. However, before we

recommend proactive TDM using treat-
ment optimization as the standard of
care, larger studies are needed.’
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Real-life utility and diagnostic accuracy of a

home-performed fecal calprotectin test to predict
endoscopic activity in patients with inflammatory
bowel disease under maintenance treatment with

adalimumab

Eleni Orfanoudaki, loannis Drygiannakis, Eirini Theodoraki, Kalliopi Foteinogiannopoulou,

Aikaterini Mantaka and loannis E. Koutroubakis

maintenance treatment with adalimumab.

endoscopic activity. Eur J Gastroenterol Hepatol XXX: 00-00

Methods Consecutive IBD patients on maintenance treatment with adalimumab were studied retrospectively on the basis of
prospectively recorded data. FC calprotectin home test (IBDoc, BUhimann Laboratories AG, Schénenbuch, Switzerland) was
analyzed alongside sufficient information on baseline characteristics, follow-up data and treatment modifications, as well as
serum biomarkers and endoscopic assessment data on the basis of validated endoscopic scores.

Results From a total of 72 IBD patients under maintenance treatment with adalimumab, 65 (90%) showed compliance with
performing the home FC test. FC values were significantly higher in patients who finally needed treatment modification (37%)
compared with those who were maintained on stable treatment (63%) (761 pg/g [537-1000] vs. 108 [41-335], P < 0.0001).
In the logistic regression analysis FC and erythrocyte sedimentation rate (ESR) were independently correlated with
endoscopically active disease (odds ratio: 1.003; 95% confidence interval, 1.001-1.006, P < 0.01 and odds ratio: 1.058; 95%
confidence interval, 1.013-1.105, P < 0.05). FC identified patients with endoscopically active disease more effectively than
other biomarkers with an area under the receiver operating characteristic curve of 0.78. FC levels >413 pg/g had a sensitivity
of 75% and a specificity of 76% in predicting active disease in endoscopy.

Conclusions These first real-life results indicate that in IBD patients under maintenance treatment with adalimumab FC
home test is a valuable tool with high compliance rates that performs better than the other biomarkers in predicting disease

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

Aims The home-performed fecal calprotectin (FC) test has been proposed for the remote management of inflamsmatory
bowel disease (IBD) patients. We present our real-world experience on the use of FC home testing in IBD patients under

Introduction

Crohn’s disease (CD) and ulcerative colitis (UC) are
chronic inflammatory disorders affecting the gastrointes-
tinal tract characterized by remission and relapse periods
as well as by an increasing disease burden. Treatment
goals have evolved greatly through the years from clinical
to deep remission necessitating clinical, biochemical and
endoscopic remission, in an attempt to change the natural
course of the disease [1].

The treat to target (T2T) strategy towards deep remission
endpoint is on the basis of monitoring disease activity by
regular assessment of objective parameters, like endoscopy,
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histology, serum and fecal biomarkers, as well as imaging
modalities. In this context, asymptomatic patients with sub-
clinical disease activity can be identified prior to a clinical
flare and treatment can be timely optimized [1]. Colonoscopy
has always been the gold standard for evaluation of resid-
ual inflammation, but its routine use is precluded by patient
intolerance, while cost and clinical risks are also of concern.
Hence, the need for non-invasive, reliable, easy to perform
and widely accessible biomarkers has emerged.

Several laboratory biomarkers for inflammatory bowel
disease (IBD) have been proposed over time [2]. Fecal cal-
protectin (FC) has gained an important role among them,
as it greatly outweighs serum markers, like C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR) or
white blood cells (WBC), showing a better correlation
with clinical, endoscopic and histological disease activity
[3,4]. Moreover, FC bears a prognostic value in asymp-
tomatic IBD patients. Consecutive elevated FC measure-
ments in them can predict disease relapse in the upcoming
3 months with high sensitivity and specificity [5,6), thus
serving as a tool to assess treatment efficacy. In addition,
consecutive monitoring of FC perioperatively may be pre-
dictive of early postoperative endoscopic recurrence [7].

DOI: 10.1097/MEG.0000000000002248 1
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FC measurement is usually performed in laboratory
settings using automated assays, such as enzyme-linked
immunoassays (ELISA) [8]. Stool collection and trans-
port to the hospital by the patient for analysis is often
an uncomfortable procedure for patients leading to low
adherence [9,10]. In support of self-monitoring strategies
(e-health strategy) and distance medicine (on the basis
of patient-reported outcomes and biomarkers), smart-
phone-based home FC tests have been developed. FC home
test is a quick tool of proven reliability, as it shows high
accuracy and good correlation with laboratory performed
tests and has been meeting patient acceptance [11].

Although considerable research has been carried out
on the use of laboratory performed FC, real-world data
concerning the utility and role of home based FC tests
are scarce. Therefore we present our experience on FC
home testing in the management of IBD patients under
maintenance treatment with adalimumab. We investigated
patient compliance, clinical utility, as well as the associ-
ation of FC home test with endoscopic disease activity
comparing with other biomarkers.

Materials and methods
Patients

From October 2016 until September 2019, all current
and new CD or UC patients on maintenance treatment
with adalimumab were offered regular FC measurements
with the IBDoc home test. Compliance was defined as
consent and participation in the FC measurement proto-
col. Patients who had at least one FC measurement were
included and were studied retrospectively on the basis of
prospectively recorded demographics, clinical and labora-
tory data in the IBD registry of the University Hospital of
Heraklion. We focused on patients receiving adalimumab
since they were all offered the FC home-based test in
contrast to other biologic agents and therefore it was a
homogenous population with complete data that could be
studied retrospectively and draw reliable conclusions.

Fecal calprotectin

Home FC tests were conducted in all patients included
in the study. Patients were supplied with the IBDoc cal-
protectin home test by Bithlmann Laboratories AG,
Schonenbuch, Switzerland. This is a kit containing one
CALEX valve device filled with 5 ml of extraction solu-
tion, one test cassette, two stool collection papers, one
camera test card and one quick guide providing detailed
step-by-step information in text and cartoons on how to
(1) download and use the ‘CalApp’ application for iPhones
or the IBDoc’ application for Android devices and (2)
perform the calprotectin home test (https://www.ibdoc.
net/wp-content/uploads/2014/06/LF-IBDOCS8_IFU-CE_
V4.0-EN_2019-01-22.pdf). Moreover, a qualified and
trained nurse provided standardized information, trained
and supervised patients on how to perform the first test.
Information was provided to the treating physician by a
portal. The service was offered 3—4 times yearly according
to the suggested measurement of FC in stable asympto-
matic patients [5].

The testing system relies on lateral flow technology and
immunochromatography. The appropriate stool volume
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is collected using the CALEX valve. After an appropriate
incubation time (2-24 h) with anticalprotectin antibod-
ies conjugated to red-gold particles in a buffer, a drop of
it is applied on the loading port of the test cassette and
is subsequently absorbed changing the color of the read-
ing window to pale red. The front of the pale red color
reaches the middle of the reading window in 20-30 s and
two lines, a test (calprotectin bound to the particles) and
a control (free particles) one, are gradually formed on the
reading window. The reading window is to be scanned
after 12 min by an iPhone or an Android device via the
‘CalApp’ or the IBDoc’ application, respectively. The test
covers a measuring range of 30-1000 pg/g with linearity
in the range 30-850 pg/g of feces. We arbitrarily regis-
tered values <30 pg/g as 30 pg/g and values >1000 pg/g as
1000 pg/g, respectively.

Objectives

The primary objectives were (1) to assess the patients’
compliance in the FC home test and (2) to document the
treatment modifications triggered by the monitoring of
FC.

Getting advantage of the laboratory and endoscopic
data collected over the study period, the secondary objec-
tive was to correlate FC with (1) other biomarkers of
inflammation and (2) endoscopic activity in IBD patients
receiving adalimumab.

For the secondary objectives the following inclusion
criterion was set: patients should have at least one availa-
ble endoscopic evaluation with successful terminal ileum
intubation, together with measurement of the following
biomarkers, in addition to FC, within the previous or the
following 3 months: CRP, ESR, hemoglobin (Hb), WBC
and platelets (PLT). There were no treatment modifica-
tions made to any of the included patients between the
endoscopy date and the fecal sample date. Endoscopies
were performed by the same qualified and IBD-specialized
endoscopist in our department. The disease was consid-
ered as active if endoscopic Mayo score was >2 in UC or
simple endoscopic score (SES-CD) >6 for CD.

Some patients had more FC measurements within the
+3 month period before or after the endoscopy. We used
the value closest to the endoscopy date so as to be more
accurate in assessing how well endoscopic activity corre-
lates to home-test FC values Most of the endoscopies were
in the context of routine surveillance. Only in few cases,
abnormal values were the reason to proceed to endoscopy.

Statistical analysis

Mean with SD or median with interquartile range (IQR)
values were calculated for normally or not (by the
Kolmogorov-Smirnov criterion) distributed data, respec-
tively. Differences among groups were also expressed in
odds ratios (OR) with 95% confidence intervals (CI) per
1 unit for scale variables and evaluated using Student’s
t-test for parametric and the Mann—Whitney U test for
nonparametric continuous data. Endoscopically active
disease as a dependent variable was correlated with demo-
graphics, disease characteristics and biomarkers using uni-
variate logistic regression analysis. To adjust for potential
confounders, covariates with a P value <0.1 in univari-
ate analysis were tested in a logistic regression model.
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Receiver operating characteristic (ROC) curves were also
plotted and areas under ROC curves were compared in
pairs with the DeLong test. The threshold for statistical
significance was set at P < 0.05.

Ethical considerations

This study was approved by the ethical committee of the
University Hospital of Heraklion according to national
relevant legislation and written informed consent was
obtained from all subjects before the study.

Results
Patient characteristics

During the study period, all (72) current and new CD or
UC patients on maintenance treatment with adalimumab
were offered regular calprotectin measurements with the
IBDoc home test. Seven of them (10%) declined the offer
due to either unwillingness to handle a fecal sample (5) or
lack of familiarity with cell phones and software applica-
tions (2), which are necessary to perform home FC test-
ing. In detail, all five unwilling to handle the stool were
younger than 33 years (mean age of 28 years), whereas the
two unfamiliar with cell phones were 55 and 56 years old.

Fifty-eight percent were male. The mean (SD) age was
42.3 (14.7) and the mean (SD) disease duration of patients
was 13.3 (9.4) years, respectively. The median (IQR) fol-
low-up time was 21 (16-29) months and the median number
of FC measurements was 4 (2-7). The service was offered
every 4 month but practically interval might have differed
according to patient adherence, equipment delivery and
nurses’ availability. Some patients were not on adalimumab
in the beginning of the study or were diagnosed and, thus,
recruited at later time points. The mean (SD) number of
tests were 4.68 (2.7) [minimum 1-maximum 10].

The vast majority had been diagnosed with CD (89%)
and median (IQR) duration of adalimumab use was 34
(23-67.5) months. Forty-five percent of the patients were
already experienced to at least one biologic, whereas one-
fifth was on combination treatment with immunomodu-
lators. Sixteen patients (25%), all in the CD group, had
already undergone at least one disease-related surgery.
Detailed demographics and clinical characteristics of the
study population are reported in Table 1.

Treatment modifications

In case of an abnormal FC value, the test was repeated one
month later. In case high FC values persisted, colonoscopy
was performed to decide treatment modification. This was
the case for 24 patients (37%). Adalimumab dosage was
intensified to either 40 mg/week or 80 mg/2 weeks in 12
patients (19%), while switch of biologic agent occurred in
9 of them (14%), 2 (3%) eventually proceeded to surgery
and treatment was de-escalated in one patient (2%) due to
deep remission.

Therapies were adjusted mostly (in 19/24 patients)
after endoscopic confirmation of disease activity. Of the
remaining five patients, two were not fit for endoscopy
due to severe disease (phlegmon, subacute ileus) and we
urgently proceeded to right hemicolectomy, one patients’

www.eurojgh.com 3

Table 1. Demographic and clinical characteristics of the IBD patients
(N =695)

Age [years; mean (SD)] 42.3 (14.7)
Men [N (%)] 38 (58%)
Disease duration [years; mean (SD)] 13.3 (9.4)
CD [N (%)] 58 (89%)
UC [N (%)] 7 (11%)
Current smokers [N (%)] 22 (34%)
lleal CD (L1) [N (%)] 25 (43%)
Colonic CD (L2) [N (%)] 7 (12%)
lleal & Colonic CD (L3) [N (%)] 26 (45%)
Perianal CD [N (%)] 15 (26%)
UC proctitis (E1) [N (%)] 0 (0%)
Left sided UC (E2) [N (%)] 4 (57%)
Extensive UC (E3) [N (%)] 3 (43%)
Extraintestinal manifestations [N (%)] 33 (51%)
ADA used for [months; median (IQR)] 34 (23-67.5)
ADA and immunomodulator [N (%)] 13 (20%)
Experienced in biologics [N (%)] 29 (45%)
IBD-related surgery [N (%)] 16 (25%)

ADA, adalimumab; CD, Crohn’s disease; IBD, inflammatory bowel disease;
IQR, interquartile range; UC, ulcerative colitis.

treatment was deescalated thanks to deep remission and
two patients’ treatment was escalated 6 and 9 months
after index colonoscopy and adalimumab induction (and
initial colonoscopy), respectively, on the basis of clinical
criteria and markers of inflammation.

Fecal calprotectin correlates to treatment modification

Median FC value in the treatment modification subgroup
was 761 pg/g (537-1000) and, of note, 38% of them had
values >1000 pg/g. In contrast, the remaining 41 patients
who did not require dosage intensification had a median
(IQR) FC of 108 (41-335), significantly lower than the
aforementioned group (P < 0.0001; Fig. 1a). Sixty-three
percent of them had FC lower than the 250 pg/g cutoff.
Twenty-nine out of these 41 patients (71%) were sub-
jected to colonoscopy and mucosal healing was confirmed
in 9/29 (31%) while FC was <50 pg/g in 15/29 (52%). FC
identified patients that eventually needed treatment mod-
ification with an area under the receiver operating char-
acteristic curve (AUC) value of 0.90 (95% CI, 0.80-0.96)
(Fig. 2a).

Fecal calprotectin correlates to endoscopy

As for the secondary objective, concerning the correlation
between FC, endoscopic disease activity and serum bio-
markers 53 patients met the inclusion criteria. We used
the FC value closest to the endoscopy date so as to be
more accurate in assessing how well endoscopic activity
correlates to home-test FC values. In twenty eight (53%
of the) cases endoscopy was performed after the FC meas-
urement. Among patients having ileocolonoscopy 23/53
(43%) had low FC values (<250 pg/g). The median (IQR)
time interval between endoscopy and FC was 66 days
(30-90). Since no dramatic treatment changes took place
in this period, the effect of the median time lag of 66 days
on results was deemed of minor importance.

A significant correlation was demonstrated between FC
values and endoscopic activity (r=0.543, P <0.001), while
FC concentrations were significantly higher in patients
with endoscopically active disease: median (IQR) FC 689
(363-1000) vs. 99 (36-429) pg/g, P < 0.001) (Fig. 1b).
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Fig. 1. (@) Comparison of median FC values among patients who remained in stable dose and those who needed treatment modifications (P < 0.0001). (b)
Comparison of median FC values among patients with remission and those with active disease in endoscopy (P = 0.0001).
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Fig. 2. (a) ROC curve for identifying patients who need treatment modification on the basis of FC. (b) ROC curves for predicting endoscopic active disease
for all biomarkers (FC, CRP, ESR, Hgb, PLT, WBC). CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; FC, fecal calprotectin; Hgb, hemogloblin;

PLT, platelets; ROC, receiver operating characteristic; WBC, white blood cells.

Comparison to other biomarkers

In the logistic regression analysis with endoscopic activity
as a dependent variable, FC and ESR were independently
correlated with endoscopic disease activity (OR, 1.003,
95% CI, 1.001-1.006, P < 0.01 and OR, 1.058, 95% CI,
1.013-1.105, P < 0.05, respectively) (Table 2).
Subsequently, ROC analysis was performed in the
test group for all biomarkers for their ability to predict
endoscopic disease activity. FC identified patients with
endoscopic active disease with an area under the receiver
operating characteristic curve (AUC) value of 0.78 (95%
CI, 0.64-0.88) higher than the other biomarkers: for CRP,
AUC 0.70; 95% CI 0.56-0.82; Hb, AUC 0.55; 95% CI,
0.41-0.69; ESR, AUC 0.57; 95% CI, 0.43—0.71; PLT, AUC
0.56; 95% CI, 0.42-0.69 and WBC, AUC 0.43; 95% CI,
0.35-0.63). ROC curves for all biomarkers are depicted in
Fig. 2b. FC levels >413 pg/g were identified as the optimal
indicator of endoscopic active disease with a sensitivity of

75%., specificity of 76%, positive likelihood ratio of 3.12,
and negative likelihood ratio of 0.33.

In the pairwise comparison of the ROC curves, there
was a significant difference in the AUC of FC and the AUC
of Hb, ESR, PLT and WBC (all with P < 0.05). There was
no significant difference between the AUC of FC and that
of CRP (Table 3).

On the basis of previous studies, reporting a suboptimal
diagnostic performance of FC in ileal disease [6], we did
proceed to statistical analysis between ileal and ileocolonic/
colonic CD but we found no statistically significant differ-
ences. This could be attributed to the small sample size.

Discussion

In the present study, we presented the experience of our
center in the utilization of FC home test in daily clinical
practice focusing on patients under maintenance treatment
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Table 2. Determinants of endoscopically active disease in the logistic
regression analysis

Independent variable OR (95% Cl) P<

FC 1.003 (1.001-1006) 0.01

CRP 0.954 (0.739-1.231) NS

ESR 1.058 (1.013-1.105) 0.05

Hgb 1.775 (0.981-3.214) NS

PLT 0.995 (0.986-1.005) NS
)

(
WBC 0.999 (0.999-1.000 NS

Cl, confidence interval; CRP, C-reactive protein; ESR, erythrocyte sedimen-
tation rate; FC, fecal calprotectin; Hgb, hemoglobulin; OR, odds ratio; PLT,
platelets; WBC, white blood cells.

Table 3. Pairwise comparison of ROC curves of FC and serum
biomarkers

Comparison Difference between the areas (95% CI) P<

FC - CRP 0.071(-0.077-0.218) NS
FC - ESR 0.201(0.035-0.368) 0.05
FC - Hgb 0.224 (0.037-0.410) 0.05
FC - PLT 0.216 (0.028-0.404) 0.05
FC - WBC 0.287(0.091-0.483) 0.05

Cl, confidence interval; CRP, C-reactive protein; ESR, erythrocyte sedimen-
tation rate; FC, fecal calprotectin; Hgb, hemoglobulin; PLT, platelets; ROC,
receiver operating characteristic; WBC, white blood cells.

with adalimumab. Interestingly, patients’ compliance with
performing the FC home test was more than satisfactory
reaching 90%. Consecutive FC measurements using the
FC home test predicted the need for treatment optimiza-
tion and FC home testing performed better than any other
biomarker in predicting disease endoscopic activity.

FC has been recently proposed as a biomarker in the
context of the T2T [12] and its utility has been validated
in practice in the CALM study [13]. Moreover, FC test is
not invasive, does not require a blood draw and calpro-
tectin is stable at room temperature for about 7 days. So
it is less risky, inconvenient and therefore more acceptable
to patients than colonoscopy, especially in asymptomatic
patients who find no point in performing a colonoscopy
for proactive reasons. According to patients' point of view
in the ACCEPT study regarding the IBD monitoring tools,
stool sampling required for FC measurement was signifi-
cantly more acceptable than colonoscopy [10].

The new version of FC testing performed at home
requires minimal stool handling (patient-friendly sampling
technique), decreases the embarrassment and diminishes
the inconvenience. When interviewed, most patients found
the FC home test feasible and easy to perform, favoring
it over laboratory exams and endoscopy for monitor-
ing disease [9,14]. The compliance to the FC home tests
(90%) demonstrated in our cohort serves as an additional
confirmation.

The need for a home-based FC test has recently emerged
in the framework of the development of distance medicine
and e-health. E-health programs consisting of FC home
tests and clinical PROs turned out to be both practical
and safe in patients under maintenance treatment with
infliximab [15]. Moreover, this approach reduced clinic
visit utilization and costs and tended to improve quality
of life when compared with conventional clinic follow-up,
without negative impact on relapse rates and hospitaliza-
tions [16—18].
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Several studies have shown a good correlation between
FC home test and the standard ELISA laboratory FC test,
posing the former as a reliable alternative to the latter
[9,11,19,20]. For FC levels <500 pg/g the home tests dis-
played 87% agreement with the ELISA tests whereas for
the higher range (>500 pg/g) they were lagging behind
(37% agreement) [20]. This imprecision in the higher FC
values does not make the home tests inferior since such
values reflect by far an active disease and in that case phy-
sicians have a low threshold for endoscopy, imaging and
modification of the treatment plan. The home test used in
our study (IBDoc) performed better than other home use
calprotectin tests in practice not only in the correlation
with the gold-standard ELISA but also in the recorded
reading errors [20]. The main technical weakness of all FC
home tests is the narrow range of concentrations it offers
quantification for 30-1000 pg/g.

A growing body of evidence highlights that FC is an
exceptional tool for monitoring IBD treatment effective-
ness and predicting relapse and postoperative recurrence
[6,21-24]. In the present study, FC levels were found
significantly higher in patients who finally relapsed and
therefore needed treatment optimization than in those
who maintained their treatment during the 3-year study
period. We, therefore, provided a validation of the pre-
dictive value of the home-based FC test, extending what
others have shown for the measurement of FC with the
gold-standard ELISA method.

FC has shown an exceptional performance on reflect-
ing intestinal mucosal inflammation in IBD standing out
from all tested biomarkers, as CRP, ESR, PLT and WBC
[3,4]. This positive relation between FC and endoscopic
active disease and its superiority over other biomarkers
were also verified in our study concerning the FC home
test. FC and ESR were found to be independently signif-
icantly correlated with the endoscopic disease activity in
the logistic regression analysis whereas the AUC for FC
was higher than all the rest biomarkers in the ROC curve
pairwise comparison.

Different cutoffs have been suggested in different stud-
ies as best thresholds indicative of active mucosal dis-
ease with tradeoff between sensitivity in each of them.
According to our data FC levels >413 pg/g showed the
optimal combination of sensitivity of and specificity (75
and 76 %, respectively) in predicting endoscopically active
disease. Due to variability between assays and lack of
standardization the optimal cutoffs for both laboratory
and home-based FC assays are yet to be defined [8].

Our study offers validation of the home-performed FC
test. To our knowledge, this is the first attempt to display
real-world data on the value of FC home test in patients
under maintenance treatment with adalimumab. We are
the first to show that evidence on the value laboratory per-
formed FC for predicting mucosal disease applies to FC
home testing as well. Limitations of the study are the rather
small sample size (including both UC and CD), albeit sat-
isfactory (>50) to draw safe conclusions, and retrospec-
tive analysis of data, although they were prospectively
recorded in the registry. There was also a lack of quan-
tification for extreme FC values (<30 and >1000 pg/g),
which was in fact a restriction of the applied method and
not a real limitation of our study. However, we have to
admit that, although arbitrarily registered values <30 pg/g
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as 30 pg/g may not have played a crucial role, the same
methodological limitation for values >1000 pg/g may have
influenced the results and the recommended cutoffs. In
contrast, the gold-standard ELISA offers a higher quantifi-
cation upper limit of about 2000 pg/g or even above (with
further sample dilutions).

In conclusion, this is the first study presenting real-
world data on the use of FC home test in IBD patients
on maintenance with adalimumab. On the basis of our
results, the FC home test could be used as a reliable alter-
native to ELISA as it meets patients’ acceptance and shows
satisfactory accuracy and efficacy, better than other bio-
markers, in predicting endoscopic active disease.
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